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I. DESIGN ENGINEER’S STATEMENT:  

  

This report and plan for the drainage design of Black Rock Coffee of Colorado Springs was prepared by 

me (or under my direct supervision) and is correct to the best of my knowledge and belief. Said report 

and plans have been prepared in accordance with the City of Colorado Springs Drainage Criteria Manual 

and is in conformity with the master plan of the drainage basin. I understand that the City of Colorado 

Springs does not and will not assume liability for drainage facili$es designed by others. I accept 

responsibility for any liability caused by any negligent acts, errors or omissions on my part in preparing 

this report.  

  

 

_______________________     

Carlos Casas, P.E.  

Colorado Number PE.0055604 

For and On Behalf of ATWELL, LLC  

  

II. OWNER/DEVELOPER’S STATEMENT:  

  

Black Rock Development Company, LLC hereby cer$fies that the drainage facili$es for Black Rock Coffee 

of Colorado Springs shall be constructed according to the design presented in this report. I understand 

that the City of Colorado Springs does not and will not assume liability for the drainage facili$es 

designed and/or cer$fied by my engineer and that are submi5ed to the City of Colorado Springs 

pursuant to sec$on 7.4.701 of the City Code; and cannot, on behalf of Black rock Coffee of Colorado 

Springs, guarantee that final drainage design review will absolve Black Rock Development Company, LLC 

and/or their successors and/or assigns of future liability for improper design. I further understand that 

approval of the final plat does not imply approval of my engineer’s drainage design.  

  

 

_______________________________________        _______________  

Rami Khalil  

Black Rock Development Company, LLC 

Parker, CO  

 



 

III. CITY OF COLORADO SPRINGS:  

  

Filed in accordance with Sec$on 7.4.701 of the Code of the City of Colorado Springs, 2023, as amended.  

  

_________________________________________        ____________  

 For SWENT Manager                 Date 
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INTRODUCTION 

This report includes a hydrologic analysis for the proposed improvements for a future Premium 

Coffee Shop with drive-thru and walk up window. The project will include a one-story drive-thru 

building and associated pavement, utilities, and appurtenances, now referred to as The Subject 

Property.  The one-story drive-thru building resides at the corner of Chaparral Road and Barnes 

Road. Total disturbed area is 0.50 acres. This report provides calculations for stormwater runoff for 

the 2, 5, and 100-year storm events. The requirements included in the City of Colorado Springs 

Drainage Criteria Manual Volumes 1 and 2 (Revised 2021) were used as the basis for this study.   

 

This site was previously addressed by that Drainage Report for Portion of Tract 5, Colorado Springs, 

Civas Engineering, now called the Master Drainage Plan, and the Drainage report for Brake Plus 

Chaparral Ridge Filing no. 2, Olsson Project No. 023-06624, now called Eastern Adjoiner Study.  

SOIL STUDY DESCRIPTION 

The entire site is entirely Stapleton-Bernal sandy loams, this soil has a hydrologic rating of Class B. A 

full breakdown can be found in Figure 2 of this report. Soil ratings are consistent with those found 

in the master report and no change has occurred.  

FEMA FLOOD ZONE 

The project falls within the Flood Insurance Rate Map (FIRM) Community Panel Number  

08041C0538G, effective date; December, 7 2018.The site is located within an area designated as 

Zone “X” (un-shaded).  Zone “X” (un-shaded) is described by FEMA as areas outside of the 0.2% 

annual chance flood plain.  Please find attached the FIRMette found as Figure 3.  

HYDROLOGY 

The site’s proposed drainage pattern is consistent with the approved master drainage study. Our 

site falls within Basin D found in the Drainage Plan West of that Drainage Report for Portion of 

Tract 5, Colorado Springs, Civas Engineering. The Existing drainage pattern moves south to north. 

The Master Drainage Plan allows for and accommodates the subject properties flows via a CDOT 

Type C Area Inlet north of the proposed drive aisle. This Area inlet connects to an overall master 

rainage system and ultimately to an underground private drainage system that has been sized to 

accommodate the entire Parcels developed flows.  The Subject Properties peak runoff rates are 

below those found in the Master report. This is due to an increased amount of pervious area than 

was allowed for in the master report. Pre and Post Runoff Rates can be found in Figures 4 and 5, 

along with their respective drainage areas.  
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Interim Conditions Peak Flows  

 

 

Developed Conditions Peak Flow 

 

POST-DEVELOPED DRAINAGE SUMMARY 

BRC - Colorado Springs 

  

DRAINAGE 

AREA 

AREA 

(AC) 

Tc 

(MIN) 

C-VALUE 

(5 yr) 

C-VALUE 

(100 yr) 

I (5yr) 

(in/hr) 

I (100 yr) 

(in/hr) 

Q (5 yr) 

(cfs) 

Q (100 

yr) 

(cfs) 

REMARKS 

                    

D1 0.04 5.00 0.68 0.63 5.17 8.68 0.13 0.20 

TO DESIGN 

POINT 6 

D2 0.46 5.00 0.70 0.65 5.17 8.68 1.67 2.60 

TO DESIGN 

POINT 4 

D3 0.48 5.00 0.68 0.88 5.17 8.68 1.70 3.68 

TO DESIGN 

POINT 4 

  

TOTALS 0.98           3.50 6.48   

 

 

 

There is a decrease in Peak flows as the basin which the proposed development lies within was 

originally calculated with a 80% impervious area across the entirety of 0.98. The proposed 

development has a considerable increase in landscaped area and such has a reduction by 4% for a 

total proposed impervious area of 76%. Please find in the Appendix the composite C values.  

  

INTERIM DRAINAGE SUMMARY 

BRC - COLORADO SPRINGS 

  

DRAINAGE 

AREA 

AREA 

(AC) 

Tc 

(MIN) 

% 

Impervious 

I (2 

yr) 

(in/hr) 

I (5 

yr) 

(in/hr) 

I (100 

yr) 

(in/hr) 

Q (2 

yr) 

(cfs) 

Q (5 yr) 

(cfs) 

Q (100 yr) 

(cfs) 

REMARKS 

                      

D 0.98 5.00 80.00 4.12 5.17 8.68 2.80 3.60 6.90 

TO CONCENTRATION 

POINT 4 

  

TOTALS 0.98               6.90   
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FOUR STEP PROCESS 

The City of Colorado Springs Four Step Process has been utilized to minimize adverse impacts of 

urbanization and the subject property has been analyzed given the following considerations.  

 

 Step 1 – Reducing Runoff 

The Master plan allows for and accommodates an 80% impervious area for the 

subject property’s basin. The actual proposed impervious area is 76%. Along with 

this 4% reduction an increase in pervious areas where allowed has been considered.  

The Mile High Flood District UD-BMP Runoff Reduction Spreadsheet has been 

utilized and can be found in the Appendix of this report. The Master Report has 

made the assumption that all future developed parcels will accommodate a 10% 

downstream reduction. This Reduction has been met. 

  

 Step 2 – Treat and Slowly Release WQCV 

The Subject Property will utilize the existing underground detention outlined in the 

Master Drainage report which makes accommodation not only for the developed 

runoff flows but the water quality improvements.  

 

The Master Report outlines that the detention facility provides 0.046 ac-ft of Water 

Quality Capture Volume, 0.021ac-ft of EURV and a 100 year storage volume of 0.218 

ac-ft 

 

Step 3 – Stabilize Streams  

The Subject Property has no drainageways or channels. The subject property has no 

natural drainageways or streams. 

 

There are no proposed additional Storm system facilities other than those outlined 

in the master drainage report. All Site flows are surface draining.  

 

 Step 4 – Implement Source Controls  

The Subject Property will take full advantage of source control measures including 

disposal of household waste, good Housekeeping, stabilized staging areas, vehicle 

maintenance, and monitored fueling and storage areas. 

 

CONCLUSION 

The proposed development’s grading and hydrology adhere to previous studies and calculations.  

The post development Impervious values are lower than those allowed for in the master report. 

This therefore, means that the existing detention and water quality accommodations will be 

adequate to serve the subject properties needs.  
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Hydrologic Soil Group

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

85 Stapleton-Bernal sandy 
loams, 3 to 20 percent 
slopes

B 4.0 100.0%

Totals for Area of Interest 4.0 100.0%

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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NOTICE:

C

Know what's below.
      Call before you dig.
THE LOCATIONS OF EXISTING UNDERGROUND
UTILITIES ARE  SHOWN IN AN APPROXIMATE

WAY ONLY AND HAVE NOT BEEN
INDEPENDENTLY VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR SHALL
DETERMINE THE  EXACT LOCATION OF ALL
EXISTING UTILITIES BEFORE  COMMENCING

WORK, AND AGREES TO BE FULLY  RESPONSIBLE
FOR ANY AND ALL DAMAGES WHICH MIGHT BE

OCCASIONED BY THE CONTRACTOR'S FAILURE TO
EXACTLY  LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

COPYRIGHT        2024 ATWELL LLC NO
REPRODUCTION SHALL BE MADE WITHOUT THE

PRIOR WRITTEN CONSENT OF ATWELL LLC

CONSTRUCTION SITE SAFETY IS THE SOLE
RESPONSIBILITY OF THE CONTRACTOR; NEITHER

THE OWNER NOR THE ENGINEER SHALL BE
EXPECTED TO ASSUME ANY RESPONSIBILITY FOR
SAFETY OF THE WORK, OF PERSONS ENGAGED IN
THE WORK, OF ANY NEARBY STRUCTURES, OR OF

ANY OTHER PERSONS.
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Worksheet Unprotected

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA DCIA SPA SPA SPA SPA

Area ID WQ1 WQ2 WQ3 WQ4 WQ5 WQ6

Downstream Design Point ID 4 4 4 4 4 4

Downstream BMP Type None None None None None None

DCIA (ft
2
) -- 12,117 -- -- -- --

UIA (ft
2
) 2,243 -- -- -- -- --

RPA (ft
2
) 1,654 -- -- -- -- --

SPA (ft
2
) -- -- 2,405 533 170 548

HSG A (%) 0% -- 0% 0% 0% 0%

HSG B (%) 100% -- 100% 100% 100% 100%

HSG C/D (%) 0% -- 0% 0% 0% 0%

Average Slope of RPA (ft/ft) 0.020 -- -- -- -- --

UIA:RPA Interface Width (ft) 30.00 -- -- -- -- --

CALCULATED RUNOFF RESULTS

Area ID WQ1 WQ2 WQ3 WQ4 WQ5 WQ6

UIA:RPA Area (ft
2
) 3,897 -- -- -- -- --

L / W Ratio 4.33 -- -- -- -- --

UIA / Area 0.5756 -- -- -- -- --

Runoff (in) 0.00 0.50 0.00 0.00 0.00 0.00

Runoff (ft
3
) 0 505 0 0 0 0

Runoff Reduction (ft
3
) 93 0 120 27 9 27

CALCULATED WQCV RESULTS

Area ID WQ1 WQ2 WQ3 WQ4 WQ5 WQ6

WQCV (ft
3
) 93 505 0 0 0 0

WQCV Reduction (ft
3
) 93 0 0 0 0 0

WQCV Reduction (%) 100% 0% 0% 0% 0% 0%

Untreated WQCV (ft
3
) 0 505 0 0 0 0

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

Downstream Design Point ID 4 4 4 4 4 4

DCIA (ft
2
) 12,117 12,117 12,117 12,117 12,117 12,117

UIA (ft
2
) 2,243 2,243 2,243 2,243 2,243 2,243

RPA (ft
2
) 1,654 1,654 1,654 1,654 1,654 1,654

SPA (ft
2
) 3,656 3,656 3,656 3,656 3,656 3,656

Total Area (ft
2
) 19,670 19,670 19,670 19,670 19,670 19,670

Total Impervious Area (ft
2
) 14,360 14,360 14,360 14,360 14,360 14,360

WQCV (ft
3
) 598 598 598 598 598 598

WQCV Reduction (ft
3
) 93 93 93 93 93 93

WQCV Reduction (%) 16% 16% 16% 16% 16% 16%

Untreated WQCV (ft
3
) 505 505 505 505 505 505

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

Total Area (ft
2
) 118,020

Total Impervious Area (ft
2
) 86,160

WQCV (ft
3
) 598

WQCV Reduction (ft
3
) 93

WQCV Reduction (%) 16%

Untreated WQCV (ft
3
) 505

Colorado Springs, CO

Design Procedure Form:  Runoff Reduction                

RS

ATWELL

December 3, 2024

BRC - Colorado Springs

UD-BMP (Version 3.07, March 2018)
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REVISIONS

NOTICE:

C

Know what's below.
      Call before you dig.
THE LOCATIONS OF EXISTING UNDERGROUND
UTILITIES ARE  SHOWN IN AN APPROXIMATE

WAY ONLY AND HAVE NOT BEEN
INDEPENDENTLY VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR SHALL
DETERMINE THE  EXACT LOCATION OF ALL
EXISTING UTILITIES BEFORE  COMMENCING

WORK, AND AGREES TO BE FULLY  RESPONSIBLE
FOR ANY AND ALL DAMAGES WHICH MIGHT BE

OCCASIONED BY THE CONTRACTOR'S FAILURE TO
EXACTLY  LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

COPYRIGHT        2024 ATWELL LLC NO
REPRODUCTION SHALL BE MADE WITHOUT THE

PRIOR WRITTEN CONSENT OF ATWELL LLC

CONSTRUCTION SITE SAFETY IS THE SOLE
RESPONSIBILITY OF THE CONTRACTOR; NEITHER

THE OWNER NOR THE ENGINEER SHALL BE
EXPECTED TO ASSUME ANY RESPONSIBILITY FOR
SAFETY OF THE WORK, OF PERSONS ENGAGED IN
THE WORK, OF ANY NEARBY STRUCTURES, OR OF

ANY OTHER PERSONS.

24 HOUR 
EMERGENCY CONTACT
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5560 BARNES ROAD
COLORADO SPRINGS, EL PASO COUNTY, CO

TAX PARCELS: 6325106040

CONSTRUCTION DRAWINGS FOR

BRC COLORADO SPRINGS

VICINITY MAP

SUBMITTAL DATE

NOTE: BASED ON GRAPHIC DETERMINATION, THIS PROPERTY DOES NOT
LIE IN A F.E.M.A./F.I.R.M.SPECIAL FLOOD HAZARD AREA PER COMMUNITY
PANEL NO. 08041C0538G DATED 12-07-2018.

N.T.S.

FEMA MAP
N.T.S.

AERIAL MAP
N.T.S.

SITE

SITE
SITE

SUBMITTAL - 2024-11-25

CIVIL ENGINEER
ATWELL, LLC
9001 AIRPORT FREEWAY, SUITE 660
NORTH RICHLAND HILLS, TX 76180
PHONE: (972) 638-8860
CONTACT: NICHOLAS SALAZAR
EMAIL: NSALAZAR@ATWELL.COM

DEVELOPMENT TEAM
SURVEYOR
BARRON LAND, LLC
2790 N ACADEMY RD, SUITE 311
COLORADO SPRINGS, CO 80917
PHONE: (719) 360-6827
FAX: (719) 466-6527

BRC COLORADO SPRINGS
TOTAL SITE AREA: 0.91 AC
ZONING: MX-L (MIXED USE LARGE SCALE)

OWNER
DBN DURBAN MANAGEMENT, LLC
106 FOSTER AVENUE
CHARLOTTE, NC 28203
PHONE: (704) 319-8330
CONTACT:  C. COLLIN RICKS
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UTILITY INFORMATION
COMPANY CONTACT TELEPHONE

COLORADO SPRINGS PLANNING & NEIGHBORHOOD
SERVICES

30 S. NEVADA AVE., SUITE 701
COLORADO SPRINGS, COLORADO 80903

LOGAN HUBBLE (719) 385-5905

COLORADO SPRINGS CITY ENGINEERING DEVELOPMENT
30 S. NEVADA AVE.

COLORADO SPRINGS, COLORADO 80903
PATRICK MORRIS (719) 385-5075

COLORADO SPRINGS WATER QUALITY
30 S. NEVADA AVE.

COLORADO SPRINGS, COLORADO 80903
ANNA BERGMARK (719) 385-5546

COLORADO SPRINGS TRAFFIC & TRANSPORTATION
ENGINEERING

30 S. NEVADA AVE.
COLORADO SPRINGS, COLORADO 80903

ZAKER ALAZZEH (719) 385-5468

CSU UTILITIES - (719) 448-4800

COLORADO SPRINGS FIRE DEPARTMENT
375 PRINTERS PARKWAY

COLORADO SPRINGS, COLORADO 80910
STEVEN SMITH (719) 385-7362

ATWELL NOTES
1. THESE PLANS ARE SUBJECT TO THE INTERPRETATION OF INTENT BY THE ENGINEER. ALL QUESTIONS REGARDING THESE

PLANS SHALL BE PRESENTED TO THE ENGINEER. ANYONE WHO TAKES UPON HIMSELF THE INTERPRETATION OF THE
DRAWINGS OR  MAKES REVISIONS TO SAME WITHOUT CONFERRING WITH THE DESIGN ENGINEER SHALL  BE
RESPONSIBLE FOR THE CONSEQUENCES THEREOF.

2. THE ENGINEER MAKES NO GUARANTEE REGARDING THE LOCATION OR ELEVATION OF EXISTING UNDERGROUND
UTILITIES SHOWN ON THESE PLANS. THE CONTRACTOR SHALL CALL BLUE STAKE FOR LOCATION OF ALL UTILITIES.

3. THE CONTRACTOR SHALL MAKE HIS OWN ESTIMATE OF EARTHWORK QUANTITIES REQUIRED TO COMPLETE ALL WORK
AS SHOWN ON THESE PLANS. THE CONTRACTOR  SHALL IMPORT FILL OR EXPORT SOIL AS REQUIRED TO PROVIDE AN
EARTHWORK BALANCE AT NO EXTRA COST TO THE PROJECT.

4. THE CONTRACTOR SHALL COMPLY WITH ALL PROVISIONS SPECIFIED IN THE GEOTECHNICAL INVESTIGATION.
5. THE DEVELOPER/CONTRACTOR ASSUMES ALL RESPONSIBILITY AND COSTS INCURRED IF HE ELECTS TO LANDSCAPE

RETENTION BASINS BEFORE THE REQUIRED RETENTION VOLUME HAS BEEN CERTIFIED BY THE ENGINEER.
6. CONTRACTOR IS RESPONSIBLE FOR PROTECTING STORM DRAIN PIPES DURING THE CONSTRUCTION STAGE. THE COVER

ON THE DRAINAGE PIPE IS DESIGNED FOR FINAL GRADE; THEREFORE, EXTRA CARE MUST BE EXERCISED DURING THE
CONSTRUCTION PHASE TO MAINTAIN COVER OVER PIPES TO PREVENT DAMAGE.

7. CONTRACTOR IS TO LOCATE ALL EXISTING PROPERTY MONUMENTS PRIOR TO CONSTRUCTION.
8. THE CONTRACTOR SHALL MAKE NO CLAIM AGAINST THE OWNER OR THE SURVEYOR REGARDING ALLEGED

INACCURACY OF CONSTRUCTION STAKES SET BY THE ENGINEER UNLESS ALL SURVEY STAKES SET BY THE SURVEYOR
ARE MAINTAINED INTACT AND CAN BE VERIFIED AS TO THEIR ORIGIN. IF IN THE OPINION OF THE SURVEYOR, THE
STAKES ARE NOT MAINTAINED INTACT AND CANNOT BE VERIFIED AS TO THEIR ORIGIN, ANY REMEDIAL WORK
REQUIRED TO CORRECT ANY ITEM OR IMPROPER CONSTRUCTION WORK IN THIS DEVELOPMENT SHALL BE PERFORMED
AT THE SOLE EXPENSE OF THE RESPONSIBLE CONTRACTOR OR SUBCONTRACTOR.

9. STORM WATER POLLUTION PREVENTION PLAN DEPICTS TYPICAL EROSION CONTROL MEASURES TO BE EMPLOYED ON
THIS SITE. IT IS UNDERSTOOD THAT THE STORM WATER POLLUTION PREVENTION PLAN IS A DYNAMIC DOCUMENT
AND IT IS TO BE UPDATED AS NEEDED TO REFLECT CURRENT CONDITIONS AND ADDRESS UNFORESEEN CONDITIONS.

ATWELL NOTES
1. THESE PLANS ARE SUBJECT TO THE INTERPRETATION OF INTENT BY THE ENGINEER. ALL QUESTIONS REGARDING THESE

PLANS SHALL BE PRESENTED TO THE ENGINEER. ANYONE WHO TAKES UPON HIMSELF THE INTERPRETATION OF THE
DRAWINGS OR  MAKES REVISIONS TO SAME WITHOUT CONFERRING WITH THE DESIGN ENGINEER SHALL  BE
RESPONSIBLE FOR THE CONSEQUENCES THEREOF.

2. THE ENGINEER MAKES NO GUARANTEE REGARDING THE LOCATION OR ELEVATION OF EXISTING UNDERGROUND
UTILITIES SHOWN ON THESE PLANS. THE CONTRACTOR SHALL CALL BLUE STAKE FOR LOCATION OF ALL UTILITIES.
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AS SHOWN ON THESE PLANS. THE CONTRACTOR  SHALL IMPORT FILL OR EXPORT SOIL AS REQUIRED TO PROVIDE AN
EARTHWORK BALANCE AT NO EXTRA COST TO THE PROJECT.

4. THE CONTRACTOR SHALL COMPLY WITH ALL PROVISIONS SPECIFIED IN THE GEOTECHNICAL INVESTIGATION.
5. THE DEVELOPER/CONTRACTOR ASSUMES ALL RESPONSIBILITY AND COSTS INCURRED IF HE ELECTS TO LANDSCAPE

RETENTION BASINS BEFORE THE REQUIRED RETENTION VOLUME HAS BEEN CERTIFIED BY THE ENGINEER.
6. CONTRACTOR IS RESPONSIBLE FOR PROTECTING STORM DRAIN PIPES DURING THE CONSTRUCTION STAGE. THE COVER

ON THE DRAINAGE PIPE IS DESIGNED FOR FINAL GRADE; THEREFORE, EXTRA CARE MUST BE EXERCISED DURING THE
CONSTRUCTION PHASE TO MAINTAIN COVER OVER PIPES TO PREVENT DAMAGE.

7. CONTRACTOR IS TO LOCATE ALL EXISTING PROPERTY MONUMENTS PRIOR TO CONSTRUCTION.
8. THE CONTRACTOR SHALL MAKE NO CLAIM AGAINST THE OWNER OR THE SURVEYOR REGARDING ALLEGED

INACCURACY OF CONSTRUCTION STAKES SET BY THE ENGINEER UNLESS ALL SURVEY STAKES SET BY THE SURVEYOR
ARE MAINTAINED INTACT AND CAN BE VERIFIED AS TO THEIR ORIGIN. IF IN THE OPINION OF THE SURVEYOR, THE
STAKES ARE NOT MAINTAINED INTACT AND CANNOT BE VERIFIED AS TO THEIR ORIGIN, ANY REMEDIAL WORK
REQUIRED TO CORRECT ANY ITEM OR IMPROPER CONSTRUCTION WORK IN THIS DEVELOPMENT SHALL BE PERFORMED
AT THE SOLE EXPENSE OF THE RESPONSIBLE CONTRACTOR OR SUBCONTRACTOR.

9. STORM WATER POLLUTION PREVENTION PLAN DEPICTS TYPICAL EROSION CONTROL MEASURES TO BE EMPLOYED ON
THIS SITE. IT IS UNDERSTOOD THAT THE STORM WATER POLLUTION PREVENTION PLAN IS A DYNAMIC DOCUMENT
AND IT IS TO BE UPDATED AS NEEDED TO REFLECT CURRENT CONDITIONS AND ADDRESS UNFORESEEN CONDITIONS.

A REMAINDER  OF TRACT 5 SADDLEBACK ESTATES, IN THE CITY OF
COLORADO SPRINGS, COUNTY OF EL PASO, STATE OF COLORADO
EXCEPTING THEREFROM ALL THAT PORTION OF SAID TRACT 5 WHICH IS
INCLUDED WITHIN THE PLAT OF CHAPARRAL RIDGE FILING NO. 1,
RECORDED IN PLAT BOOK C-4 AT PAGE 32; AND FURTHER EXCEPTING
THEREFROM THAT PORTION AS CONVEYED IN GENERAL WARRANTY DEED
RECORDED APRIL 9, 2021 UNDER RECEPTION NO. 221071424.

MORE PARTICULARLY DESCRIBED AS FOLLOWS:

BEGINNING AT A POINT ALONG NORTHERLY RIGHT-OF-WAY OF BARNES
ROAD AND THE WESTERLY RIGHT-OF-WAY OF CHAPARRAL ROAD; THENCE
N80°34'12"E, 32.02 FEET TO A POINT,

THENCE S74°00'33"E, 6.80 FEET TO A POINT,

THENCE N15°47'20"E, 86.55 FEET TO A POINT OF CURVATURE,

THENCE ALONG THE ARC OF A CURVE TO THE LEFT WITH A RADIUS OF
170.00 FEET, A CENTRAL ANGLE OF 48°27'30", THE CHORD OF WHICH
BEARS N8°26'26"W FOR A DISTANCE OF 139.54; THENCE ALONG THE ARC
OF SAID CURVE A DISTANCE OF 143.79 FEET TO A POINT,

THENCE N32°07'40"W, 344.73 FEET TO A POINT ALONG THE EASTERLY
RIGHT-OF-WAY OF JEFFREY ROAD THE FOLLOWING 6 COURSES;

THENCE ALONG THE ARC OF A CURVE TO THE LEFT WITH A RADIUS OF
25.00 FEET, A CENTRAL ANGLE OF 17°43'32", THE CHORD OF WHICH BEARS
S55°25'17"W FOR A DISTANCE OF 7.70 FEET; THENCE ALONG THE ARC OF
SAID CURVE A DISTANCE OF 7.73 FEET TO A POINT,

THENCE S46°26'33"W, 72.83 FEET TO A POINT OF CURVATURE,

THENCE ALONG THE ARC OF A CURVE TO THE LEFT WITH A RADIUS OF
570.00 FEET, A CENTRAL ANGLE OF 30°39'47", THE CHORD OF WHICH
BEARS S31°07'29"W FOR A DISTANCE OF 301.42 FEET; THENCE ALONG THE
ARC OF SAID CURVE A DISTANCE OF 305.05 FEET TO A POINT,

THENCE S15°42'23"W, 63.88 FEET TO A POINT OF CURVATURE,

THENCE ALONG THE ARC OF A CURVE TO THE LEFT WITH A RADIUS OF
25.00 FEET, A CENTRAL ANGLE OF 90°11'54", THE CHORD OF WHICH BEARS
S29°26'21"E FOR A DISTANCE OF 35.42 FEET; THENCE ALONG THE ARC OF
SAID CURVE A DISTANCE OF 39.36 FEET TO A POINT,

THENCE S18°35'42"W, 10.42 FEET TO A POINT ALONG THE NORTHERLY
RIGHT-OF-WAY OF BARNES ROAD,

THENCE ALONG SAID NORTHERLY RIGHT-OF-WAY OF BARNES ROAD
S74°12'57"E, 374.40 FEET TO THE POINT OF BEGINNING.

LEGAL DESCRIPTION

BENCHMARK
ELEVATIONS ARE BASED UPON COLORADO SPRINGS UTILITIES FACILITIES
INFORMATION MANAGEMENT SYSTEM MONUMENT AB3.

ELEVATION: 6429.20 (US FEET)
  

BASED ON NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).

BEARINGS ARE BASED UPON THE WESTERLY LINE OF CHAPARRAL ROAD,
MONUTMENTED AT BOTH ENDS WITH A #5 REBAR AND 1.5" ALUMINUM
CAP STAMPED "WJC PLS 38954", AND IS ASSUMED TO BEAR N 32°07'40"
W, A DISTANCE OF 344.73 FEET.

BASIS OF BEARING

DEVELOPER
BLACK ROCK DEVELOPMENT COMPANY, LLC
9170 E BAHIA DR
SCOTTSDALE, AZ 85260
CONTACT: TONY PALLOTTA
PHONE: (514) 531-2149
EMAIL: TONY@BR.COFFEE
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NOTICE:

C

Know what's below.
      Call before you dig.
THE LOCATIONS OF EXISTING UNDERGROUND
UTILITIES ARE  SHOWN IN AN APPROXIMATE

WAY ONLY AND HAVE NOT BEEN
INDEPENDENTLY VERIFIED BY THE OWNER OR ITS

REPRESENTATIVE.  THE CONTRACTOR SHALL
DETERMINE THE  EXACT LOCATION OF ALL
EXISTING UTILITIES BEFORE  COMMENCING

WORK, AND AGREES TO BE FULLY  RESPONSIBLE
FOR ANY AND ALL DAMAGES WHICH MIGHT BE

OCCASIONED BY THE CONTRACTOR'S FAILURE TO
EXACTLY  LOCATE AND PRESERVE ANY AND ALL

UNDERGROUND  UTILITIES.

COPYRIGHT        2024 ATWELL LLC NO
REPRODUCTION SHALL BE MADE WITHOUT THE

PRIOR WRITTEN CONSENT OF ATWELL LLC

CONSTRUCTION SITE SAFETY IS THE SOLE
RESPONSIBILITY OF THE CONTRACTOR; NEITHER

THE OWNER NOR THE ENGINEER SHALL BE
EXPECTED TO ASSUME ANY RESPONSIBILITY FOR
SAFETY OF THE WORK, OF PERSONS ENGAGED IN
THE WORK, OF ANY NEARBY STRUCTURES, OR OF

ANY OTHER PERSONS.

24 HOUR 
EMERGENCY CONTACT

0

SCALE: 1"=20'

20'10'

– 
– 

– 

C2
00

 SI
TE

 P
LA

N

SHEET NO.

 DRAWN BY: A.M. & R.S.

 CHECKED BY: N. SALAZAR

 PROJECT MANAGER: N. SALAZAR

CA
D

 F
IL

E:

 JOB #: 24005174

 FILE CODE: ##

S2
5-

T1
3S

-R
66

W

55
60

 B
AR

N
ES

 R
O

AD

CO
LO

RA
D

O
 S

PR
IN

GS

EL
 P

AS
O

 C
O

UN
TY

, C
O

CO
N

ST
RU

CT
IO

N
 D

RA
W

IN
GS

SI
TE

 P
LA

N

2024-11-25

C200

N
O

T-
IS

SU
ED

-F
O

R-
CO

N
ST

RU
CT

IO
N

----
----

BR
C 

CO
LO

RA
D

O
 S

PR
IN

G
S

BL
AC

K 
RO

CK
 D

EV
EL

O
PM

EN
T 

CO
M

PA
N

Y,
 L

LC

-

SITE AREA                       
TOTAL PROPERTY AREA: 0.91 AC± AC (39,857± S.F.)
DISTURBED AREA: ----± AC (####± S.F.)
IMPERVIOUS AREA: ----± AC (####± S.F.)
PERVIOUS AREA: ----± AC (####± S.F.)

ZONING CLASSIFICATION    
JURISDICTION: CITY OF COLORADO SPRINGS
ZONING: MX-L, MIXED USE LARGE SCALE
ADJACENT ZONING: MX-M (NORTH, EAST, SOUTH), PDZ (WEST)

BUILDING SETBACKS                 
FRONT NONE
SIDE NONE
REAR NONE

BUILDING SUMMARY                               
PROPOSED BUILDING AREA: 645 SF
BUILDING HEIGHT LIMIT: 65'

PARKING SUMMARY                            
PARKING REQUIREMENTS 1 SPACE/300 GFA OF BUILDING

1 SPACE/350 SF OF OUTDOOR SEATING
TOTAL PARKING REQUIRED 4 SPACES

PARKING PROVIDED 12 SPACES,  1 ADA SPACE

TIE IN CURB/DRIVE TO MATCH EXISTING CURB/STREET

NEW CONCRETE CURB - SEE DETAILS

PROPOSED HEAVY DUTY ASPHALT PAVEMENT

4" WIDE PAINTED WHITE TRAFFIC STRIPE (SEE LENGTH THIS SHEET)

CONCRETE SIDEWALK ( SEE WIDTH THIS SHEET)

DUMPSTER ENCLOSURE

4" WIDE PAINTED STRIPING @ 2' O.C. AND 45°

LANDSCAPE AREA

H/C  PARKING SIGNAGE

PROPOSED MENU BOARD & ORDER/SPEAKER BOX

PROPOSED LIGHT DUTY ASPHALT PAVEMENT

-

C700

C700

-

SEE LANDSCAPE PLAN(S)

-

C701

SEE ARCHITECTURAL PLANS

SEE ARCHITECTURAL PLANS

-

SEE ARCHITECTURAL PLANS

PROPOSED ADA CURB RAMP

C700

-EXISTING FIRE HYDRANT

PROPOSED HEAVY DUTY CONCRETE PAVEMENT C700

DO NOT ENTER / STOP STRIPING C700

TRAFFIC FLOW ARROW STRIPING -
DRIVE-THRU STRIPING C700

PROPOSED CONCRETE WHEEL STOP C700

PROPOSED LIGHT POLE -

4" WIDE PAINTED YELLOW TRAFFIC STRIPE (SEE LENGTH THIS SHEET) -21

20

19

17

6

10

8

9

7

11

12

13

14

15

16

3

4

5

1

2

SITE GENERAL NOTES:
1. DIMENSIONS SHOWN ARE TO THE FACE OF CURB, UNLESS OTHERWISE INDICATED.
2. USE 3' RADII, UNLESS SHOWN OTHERWISE.
3. THE INFORMATION PERTAINING TO EXISTING CONDITIONS WAS TAKEN FROM A SURVEY PROVIDED BY: DIAMONDBACK LAND SURVEYING THE LOCATION OF ALL

EXISTING UTILITIES WERE OBTAINED FROM AVAILABLE INFORMATION. THE CONTRACTOR SHALL VERIFY EXACT LOCATION AND DEPTH OF UTILITY PRIOR TO BEGINNING
CONSTRUCTION.  CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY DISCREPANCIES.

4. ALL ACCESSIBLE PARKING SPACES AND TRAVEL ROUTES SHALL BE CONSTRUCTED IN ACCORDANCE WITH A.D.A. AND/OR STATE REQUIREMENTS.
5. ANY DISCREPANCIES IN THIS PLAN AND ACTUAL FIELD CONDITIONS SHALL BE REPORTED TO THE OWNER AND ENGINEER PRIOR TO THE START OF CONSTRUCTION.
6. PRIOR TO STARTING CONSTRUCTION, THE GENERAL CONTRACTOR SHALL BE RESPONSIBLE TO VERIFY THAT ALL REQUIRED PERMITS AND APPROVALS HAVE BEEN

OBTAINED.  NO CONSTRUCTION SHALL BEGIN UNTIL ALL PERMITS HAVE BEEN RECEIVED.
7. CONTRACTOR SHALL MAINTAIN THE SITE IN A MANNER SO THAT WORKERS AND PUBLIC SHALL BE PROTECTED FROM INJURY, AND ADJOINING PROPERTY PROTECTED

FROM DAMAGE.  CONTRACTOR SHALL REPAIR ANY DAMAGE DONE TO PRIVATE OR PUBLIC PROPERTY.
8. ACCESS TO UTILITIES, FIRE HYDRANTS, ETC. SHALL REMAIN UNDISTURBED AT ALL TIMES, UNLESS COORDINATED OTHERWISE.
9. THE GENERAL CONTRACTOR SHALL REMOVE ALL TRASH AND DEBRIS FROM THE SITE UPON COMPLETION OF THE PROJECT.
10. ALL SUBGRADE PREPARATION, PAVING, AND UTILITY TRENCHING MUST BE IN ACCORDANCE WITH THE RECOMMENDATIONS OF THE SOILS INVESTIGATION.  IF THERE IS

A CONFLICT BETWEEN THE SOILS REPORT AND THE PLANS, THE MORE PROHIBITIVE OF THE TWO SHALL TAKE PRECEDENCE.
11. CONTRACTOR TO ENSURE COMPLIANCE WITH ANY AND ALL LAND DISTURBANCE NOTIFICATIONS REQUIREMENTS, AND THAT ALL REQUIRED EROSION CONTROL

MEASURES ARE INSTALLED AND MAINTAINED IN ACCORDANCE WITH LOCAL, STATE, AND FEDERAL REQUIREMENTS.
12. FOR WORK IN, OR ADJACENT TO, STREET RIGHT OF WAYS, CONTRACTOR SHALL ENSURE APPROPRIATE PERMITS ARE OBTAINED PRIOR TO CONSTRUCTION.

CONTRACTOR TO ERECT AND MAINTAIN TRAFFIC CONTROL SIGNS AND DEVICES IN CONFORMANCE WITH THE REQUIREMENTS OF THE AUTHORITY HAVING
JURISDICTION.

13. ALL PARKING LOT LIGHTING MUST BE INSTALLED AND OPERATE SO AS NOT TO PRODUCE GLARE OR CAST DIRECT ILLUMINATION ACROSS THE BOUNDING PROPERTY
LINE.  LOW PRESSURE SODIUM LIGHTING IS PROHIBITED.  ALL LIGHTING FIXTURES MUST BE RESTRICTED TO DOWN-LIGHT OR CUT-OFF TYPES.

EXISTING PROPERTY LINE

EXISTING RIGHT-OF-WAY

TRAFFIC FLOW ARROW (PAVEMENT MARKING)

HANDICAP STALL

PARKING SPACE COUNT#

SITE LEGEND

STOP BAR (PAVEMENT MARKING)
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1. GRADES SHOWN ARE PROPOSED FINISHED GRADES.

2. ALL PROPOSED GRADES AND SPOT ELEVATIONS INDICATE TOP OF
PAVEMENT OR FACE/FLOWLINE OF CURB UNLESS OTHERWISE NOTED.

3. THE INFORMATION PERTAINING TO EXISTING CONDITIONS WAS
TAKEN FROM A SURVEY PROVIDED BY DIAMONDBACK LAND
SURVEYING.

4. THE LOCATION OF ALL EXISTING UTILITIES WERE OBTAINED FROM
AVAILABLE INFORMATION. THE CONTRACTOR SHALL VERIFY EXACT
LOCATION AND DEPTH OF UTILITY PRIOR TO BEGINNING
CONSTRUCTION.  CONTRACTOR SHALL NOTIFY THE ENGINEER OF ANY
DISCREPANCIES.

5. ANY DISCREPANCIES IN THIS PLAN AND ACTUAL FIELD CONDITIONS
SHALL BE REPORTED TO THE OWNER AND ENGINEER PRIOR TO THE
START OF CONSTRUCTION.

6. PRIOR TO STARTING CONSTRUCTION, THE GENERAL CONTRACTOR
SHALL BE RESPONSIBLE TO VERIFY THAT ALL REQUIRED PERMITS AND
APPROVALS HAVE BEEN OBTAINED.  NO CONSTRUCTION SHALL BEGIN
UNTIL ALL PERMITS HAVE BEEN RECEIVED.

7. CONTRACTOR SHALL MAINTAIN THE SITE IN A MANNER SO THAT
WORKERS AND PUBLIC SHALL BE PROTECTED FROM INJURY, AND
ADJOINING PROPERTY PROTECTED FROM DAMAGE.  CONTRACTOR
SHALL REPAIR ANY DAMAGE DONE TO PRIVATE OR PUBLIC PROPERTY.

8. ACCESS TO UTILITIES, FIRE HYDRANTS, ETC. SHALL REMAIN
UNDISTURBED AT ALL TIMES, UNLESS COORDINATED OTHERWISE.

9. THE GENERAL CONTRACTOR SHALL REMOVE ALL TRASH AND DEBRIS
FROM THE SITE UPON COMPLETION OF THE PROJECT.

10. ALL SUBGRADE PREPARATION, PAVING, AND UTILITY TRENCHING
MUST BE IN ACCORDANCE WITH THE RECOMMENDATIONS OF THE
SOILS INVESTIGATION.  IF THERE IS A CONFLICT BETWEEN THE SOILS
REPORT AND THE PLANS, THE MORE PROHIBITIVE OF THE TWO SHALL
TAKE PRECEDENCE.

11. CONTRACTOR TO ENSURE COMPLIANCE WITH ANY AND ALL LAND
DISTURBANCE NOTIFICATIONS REQUIREMENTS, AND THAT ALL
REQUIRED EROSION CONTROL MEASURES ARE INSTALLED AND
MAINTAINED IN ACCORDANCE WITH THE STATE, LOCAL, OR FEDERAL
REQUIREMENTS.

12. REMOVE EXISTING TOPSOIL IN ACCORDANCE WITH THE
GEOTECHNICAL REPORT, PRIOR TO PLACEMENT OF ANY FILL
MATERIAL.

13. CONTRACTOR SHALL BE RESPONSIBLE FOR MAINTAINING TRENCH
SAFETY REQUIREMENTS IN ACCORDANCE WITH CITY STANDARDS,
NEVADA STATE LAW, AND O.S.H.A. STANDARDS FOR ALL EXCAVATION
IN EXCESS OF FIVE FEET IN DEPTH.

14. DRAINAGE SHOULD BE MAINTAINED AWAY FROM THE FOUNDATIONS,
BOTH DURING AND AFTER CONSTRUCTION.
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Drainage Report (FDR) will be in accordance with the City of Colorado Springs Drainage 

Criteria Manual Volume 1 and the Mile High Flood District Urban Storm Drainage Manual. 

The storm sewer system will be analyzed in the FDR using Civil 3D Storm and Sanitary 

Analysis. The storm sewer inlet capacity for the inlets will be determined in the FDR using 

the MHFD-Inlet_v5.02 spreadsheet. The water quality facilities and runoff reduction were 

determined in this PDR, and will be determined in the FDR, using the UD-BMP_v3.07 

spreadsheet. The MHFD MHFD-Detention_v4.06 spreadsheet was used in this PDR, and 

will be used in the FDR, to design the detention and water quality capture volume 

elements. 

 

Planned Infiltration Areas (PIAs) have been incorporated into the Advanced Storage 

Barnes Road project to minimize the directly connected pervious areas. Therefore, the 

runoff coefficients for the Water Quality Capture Volume have been reduced, as 

described in Volume 3 of the MHFD Urban Storm Drainage Criteria Manual. 

 

All proposed swales with a total depth greater than 18-inches will need to be sized to 

convey the 100-year flow with a required 1-ft of freeboard. 

 

 

DRAINAGE FACILITY DESIGN 

General Concept 

The proposed development will eliminate the existing private rip rap lined swales along 

the south side of the property that convey off-site flows, and instead will construct a 

proposed public CDOT 20’ Type R curb inlet, a proposed public 18” RCP storm sewer 

(located in the right-of-way) and a proposed private 18” RCP storm sewer system in the 

same general location which will connect to an existing private 36” HDPE storm sewer 

stub, located in the back of the existing public 15’ curb inlet located at the southwest 

corner of the Barnes Road and Chaparral Road. The proposed development will also 

utilize proposed private landscape swales, proposed private 5' CO Springs D-10-R curb 

inlets, proposed private CDOT Type C area inlets, and proposed private 12” PVC, 18” 

RCP and 24” RCP storm sewers to collect and convey developed runoff from Basins A - 
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F (2.82 ac.) to a proposed on-site private underground detention and water quality facility 

in Basin F. As previously discussed in this report, a waiver request for the proposed 

private underground detention and water quality facility was reviewed by the Colorado 

Springs Stormwater Enterprise (STM-REV24-0359) and was approved (#07718Z) on 

4/23/2024. A copy of the approved waiver request is included in the appendix. A proposed 

private 18” RCP storm sewer will convey flows from the proposed private underground 

detention and water quality facility to the proposed private 18” RCP storm sewer along 

the south side of the property that conveys the off-site flows to the existing private 36” 

HDPE storm sewer stub, as previously discussed.  The proposed private underground 

detention and water quality facility will utilize an emergency overflow weir, internal to the 

outlet structure, therefore the proposed private 18” RCP storm sewer from the outlet 

structure to the existing 36” HDPE storm sewer stub will be sized to convey the 

undetained 100-year peak inflow rate. Runoff from the existing on-site perimeter 

landscaped slope on the southwest side of the site will sheet flow to an existing private 

landscape swale that will convey flows to an existing opening in the back of the existing 

public 15’ curb inlet at the southwest corner of the site. Runoff from the existing on-site 

perimeter landscaped slope on the east side of the site will sheet flow into the existing 

public type 2 vertical catch curb and gutter in the Chaparral Road that will convey flows 

to the existing public 15’ curb inlet located adjacent to the southwest corner of the site. 

Runoff from a small portion of the disturbed are on the south side of the site and the off-

site (right-of-way) disturbed areas will either sheet flow directly into Jeffrey Road, 

Chaparral Road or Barnes Road and will be conveyed to the existing public 15’ curb inlet 

located adjacent to the southwest corner of the site by the existing public catch curb and 

gutter in Jeffrey Road, Chaparral Road and/or Barnes Road. 

 

Form A in the appendix summarizes the calculation of the composite imperviousness and 

runoff coefficient values for each basin. Table 6-6 in the appendix was used to determine 

the imperviousness and runoff coefficients for the individual basin characteristics in Forms  

A. Standard Form SF-1 in the appendix summarizes the calculation of the time of 

concentration for each basin. Standard Form SF-2 in the appendix summarizes the 

calculation of the peak runoff for each basin and each design point for the 2-year, 5 year 
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CDOT Type C area sump inlet in Basin D. The proposed private CDOT Type C area sump 

inlet, located on the north side of the future private paved access drive, will be used to 

collect developed runoff from Basin D at design point 4. Should the proposed private 

CDOT Type C area sump inlet become 100% clogged, the emergency flow path is to the 

northwest into the paved access drive in Basin C. A proposed private 24” RCP storm 

sewer will convey developed flows from the proposed private CDOT Type C area sump 

inlet to a proposed private 5' CO Springs D-10-R sump curb inlet in Basin F. A proposed 

private 1.0’ deep landscape swale will convey developed runoff from Basin E to a 

proposed private curb cut and proposed private concrete pan in Basin F at design point 

5. The proposed private 5' CO Springs D-10-R sump curb on the north side of the private 

paved access drive will be used to collect developed runoff from Basin E and F at design 

point 6. Should the proposed private 5' CO Springs D-10-R sump curb inlet become 100% 

clogged, the emergency flow path is to southwest and down the private paved access 

drive into the existing public type 2 catch curb and gutter on the north side of Barnes 

Road. A proposed private 24” RCP storm sewer will convey developed runoff from the 

proposed private 5' CO Springs D-10-R sump curb inlet to the proposed private 

underground detention facility inlet/outlet structure. The proposed private underground 

detention facility will provide a calculated water quality capture volume (WQCV) of 0.046 

ac-ft, an EURV storage volume (incl. WQCV) of 0.121 ac-ft and a 100-year storage 

volume (incl. WQCV and EURV) of 0.218 ac-ft for developed Basins A, B, C, E and F and 

for undeveloped Basin D. The proposed private underground detention facility will have 

the capacity to provide an ultimate storage volume of 0.300 ac-ft which will provide an 

estimated 100-year storage volume (incl. WQCV and EURV) of 0.295 ac-ft at the time 

Basin D fully is developed. The WQCV has been reduced by 10% as discussed in the 

Four Step Process section of this report. Some flows from a portion of the existing 

perimeter landscaped slope (Basin G) will sheet flow to the shallow swale on the south 

side which will convey flows to the existing opening in the back of the existing public 15’ 

curb inlet at the southwest corner of Barnes Road and Chaparral Road at design point 9. 

Some flows from a portion of the existing perimeter landscaped slope (Basin H) will sheet 

flow into Chaparral Road at design point 10. Runoff from a portion of the perimeter 

landscaping and the access point (Basin I) will sheet flow into Barnes Road at design 
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points 11. However these flows are relatively minor, and are also equal to or less than the 

flows under the existing conditions. Existing public catch curb and gutter in both Barnes 

Road and Chaparral will convey these flow to the existing public curb inlet located 

adjacent to the southeast corner of the site. Runoff from the off-site disturbed areas in the 

right-of-way in Basins OS3, OS4 and OS5 will continue to sheet flow to existing public 

type 2 catch curb and gutter in Jeffrey Road, Barnes Road and Chaparral Road which will 

convey flows to the existing public 15’ curb inlet located adjacent to the southeast corner 

of the site. The existing downstream public storm sewer system will convey the developed 

flows to Sand Creek. 

 

As previously discussed, the private underground detention facility for the Advanced 

Storage Barnes Road development has been designed based on future Lots 2 and 3 

being undeveloped. However, the underground detention facility has been sized to 

provide an ultimate storage volume of 0.300 ac-ft and was based on a maximum 

imperviousness of 80% for the future developments in future Lots 2 and 3 and the required 

10% WQCV reduction in each of the future Lots 2 and 3. The Final Drainage Report for 

each of those developments will be required to include 1) an independent analysis of the 

volume reduction to ensure that the minimum 10% WQCV volume reduction for that 

particular development is being achieved, 2) an independent analysis of the underground 

detention facility to ensure that its volumes meet all applicable criteria at the time of future 

development, and 3) a redesign of the outlet structure WQCV/EURV orifice plate and 100-

year restrictor plate to ensure that the drain times meet all applicable criteria at the time 

of future development 

 

The developed flows for the existing and proposed basins and the existing and proposed 

design points are summarized below and on pages 10 and 11. 
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4 STEP PROCESS 

The proposed development area is 2.5 acres, so the 4 step process and detention criteria 

are applicable. As previously discussed in this report, detention and water quality are 

being provided by a proposed on-site private underground detention and water quality 

facility. A waiver request for the proposed private underground detention and water quality 

facility was reviewed by the Colorado Springs Stormwater Enterprise (STM-REV24-0359) 

and was approved (#07718Z) on 4/23/2024. A copy of the approved waiver request is 

included in the appendix. 

  

STEP ONE 

Volume Reduction – the site utilizes 3 planned infiltration area (PIAs) to employ volume 

reduction methods. One is a 360’ long cobble landscape swale that conveys developed 

runoff from the roof of the 35,195 s.f. storage building at an average slope of 6.7% and 

with 4:1 side slopes. The wetted perimeter of the flow in the swale during the 2-year storm 

is 3.15 feet. The other two are landscape buffers totaling 990 s.f. that provide infiltration 

for runoff from a total of 1,110 s.f. of concrete sidewalk and provide an interface width of 

190’. The roof and sidewalk areas are considered unconnected impervious areas (UIAs) 

and the landscape swale and landscape buffers PIAs are considered receiving pervious 

areas (RPAs). The interface width of 3.15’ for the landscape swale was based on the 

developed flows from the roof during the 2-year storm event. The volume reduction 

calculations for this development are based on future Lots 2 and 3 being undeveloped at 

this time and as previously discussed, the Final Drainage Report for each of those 

developments will be required to include 1) an independent analysis of the volume 

reduction to ensure that the minimum 10% WQCV volume reduction for that particular 

development is being achieved. The MHFD UD-BMP spreadsheet was used to calculate 

the 10% reduction in the water quality capture volume (WQCV), for the 3.33 acres of 

disturbed area for the development and by employing the volume reduction method, the 

WQCV has been reduced from 0.051 ac-ft to 0.046 ac-ft.  
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Designer:

Company:

Date:

Project Name:

Project Number:

Hydrological Soil Group: B

Imperviousness: 100% 100% 90% 80% 0% 65%

C2: 0.89 0.89 0.71 0.57 0.02 0.41

C5: 0.90 0.90 0.73 0.59 0.08 0.45

C100: 0.96 0.96 0.81 0.70 0.35 0.59

Area Area Area Area Area Area Imp.

(s.f.) (s.f.) (s.f.) (s.f.) (s.f.) (s.f.) (s.f.) (ac.) %

A 0 0 34,495 0 0 0 34,495 0.79 90.0% 0.71 0.73 0.81

B 0 60 0 0 8,860 0 8,920 0.20 0.7% 0.03 0.09 0.35

C 9,060 810 0 0 1,960 0 11,830 0.27 83.4% 0.75 0.76 0.86

D   (FUTURE DEVELOPMENT)   

(MAX 80% IMP.)
0 0 0 0 42,490 0 42,490 0.98 0.0% 0.02 0.08 0.35

E 0 0 0 0 14,910 0 14,910 0.34 0.0% 0.02 0.08 0.35

F 8,790 300 0 0 1,285 0 10,375 0.24 87.6% 0.78 0.80 0.88

17,850 1,170 34,495 0 69,505 0 123,020 2.82 40.7% 0.35 0.39 0.57

G 0 0 0 0 5,380 0 5,380 0.12 0.0% 0.02 0.08 0.35

H 0 0 0 0 9,415 0 9,415 0.22 0.0% 0.02 0.08 0.35

I 1,485 0 0 0 520 0 2,005 0.05 74.1% 0.66 0.69 0.80

OS1 3,385 46,570 49,955 1.15 6.8% 0.08 0.14 0.39

OS2 146,835 146,835 3.37 65.0% 0.41 0.45 0.59

OS3 215 1,335 780 2,330 0.05 66.5% 0.60 0.63 0.76

OS4 1,685 995 2,680 0.06 62.9% 0.57 0.60 0.73

OS5 575 575 0.01 100.0% 0.89 0.90 0.96

17,850 1,170 34,495 0 27,015 0

Sub-Basin Composite Imperviousness and Runoff 

Coefficient Values

Residential  

1/4 ac.

Total AreaSubcatchment Basin(s)

Gravel /  

RipRap

TOTAL - UD DETENTION

C5 C100

Lawns/  Native

C2

Land Use:

23-318

Paved    Drives
Concrete/  

Walks
Roofs

SMS

CIVAS Engineering, LLC

Form A - Calculation of Composite Imperviousness and Runoff Coefficient Values

7/24/2024

Advanced Storage Barnes Road



Designer: Notes:

Company: Ti = (0.395*(1.1 - C5)*Li^0.5)/(Si^0.33) Cv = 2.5 Heavy Meadow

Date: Tt=L/60V (Velocity = Cv*Sw^0.5) 5.0 Tillage / Field

Project Name: 6.5 Rip Rap (not buried)

Project Number: Tc Check = (26 -17*Imp) + Lt /((60*(14*Imp-9)*St )̂ 7.0 Short Pasture and Lawns

10.0 Nearly Bare Ground

Area Description: 15.0 Grassed Waterway

20.0 Paved Areas and Shallow Paved Swales

tc Final tc

Area Length Slope Length Slope Velocity Length

(A) (Li) (Si) (Lt) (St) (V) Imp (Lt) Min tc

acres feet % minutes feet % ft/sec minutes minutes decimal feet minutes minutes

A 0.73 0.79 100 2.0 5.3 220 2.0 20.0 2.83 1.3 6.6 0.90 220 11.9 6.6

B 0.09 0.20 10 10.0 2.7 270 7.8 15.0 4.19 1.1 3.8 0.01 270 27.7 5.0 min tc

C 0.76 0.27 50 5.0 2.5 65 7.5 15.0 4.11 0.3 2.8 0.83 65 12.0 5.0 min tc

D 0.08 0.34 10 10.0 2.7 420 4.8 20.0 4.38 1.6 4.3 0.00 420 29.6 5.0 min tc

E 0.08 0.34 10 10.0 2.7 420 4.8 20.0 4.38 1.6 4.3 0.00 420 29.6 5.0 min tc

F 0.80 0.24 50 5.0 2.3 270 1.0 20.0 2.00 2.3 4.5 0.88 270 13.2 5.0 min tc

G 0.08 0.12 15 30.0 2.3 100 0.5 15.0 1.06 1.6 3.9 0.00 100 28.6 5.0 min tc

H 0.08 0.22 20 33.3 2.6 0 0.0 0.00 0.0 2.6 0.00 0 26.0 5.0 min tc

I 0.69 0.05 50 5.0 3.1 0 0.0 0.00 0.0 3.1 0.74 0 13.4 5.0 min tc

OS1 0.14 1.15 100 8.0 8.7 0 0.0 0.00 0.0 8.7 0.07 0 24.8 8.7

OS2 0.45 3.37 100 8.5 5.8 650 6.0 20.0 4.90 2.2 8.0 0.65 650 17.4 8.0

OS3 0.63 0.05 10 2.0 2.1 0 0.0 0.00 0.0 2.1 0.67 0 14.7 5.0 min tc

OS4 0.60 0.06 10 2.0 2.3 0 0.0 0.00 0.0 2.3 0.63 0 15.3 5.0 min tc

OS5 0.90 0.01 15 2.0 1.1 0 0.0 0.00 0.0 1.1 1.00 0 9.0 5.0 min tc

First Design Point

Remarks

Data (ti) (tt) (Urbanized Basins)

Basin Design. C5 ti Cv tt tc = ti+ tt

Urbanized Area min. tc = 5 min.

Sub-Basin Initial/Overland Time Travel Time

22-318

Standard Form SF-1,  Time of Concentration

SMS

CIVAS Engineering, LLC

7/24/2024

Advanced Storage Barnes Rd



Designer:

Company: Note:

Date: Design Storm: I100 = -2.52 x ln(tc) + 12.735

Project Name:

Project Number:
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ac. min. in/hr cfs min. in/hr cfs % cfs cfs % in ft ft/sec min

1 A 0.79 0.81 6.6 0.64 7.98 5.1 5.1 7.8 5.1 270 4.2 1.1

2 B 0.20 0.35 5.0 0.07 8.68 0.6 7.7 0.71 7.60 5.4 5.4 4.0 12 55 10.1 0.1

3 C 0.27 0.86 5.0 0.23 8.68 2.0 7.8 0.94 7.57 7.1 7.1 1.0 12 25 4.5 0.1

4 D 0.98 0.35 5.0 0.34 8.68 3.0 7.9 1.28 7.54 9.7 9.7 0.5 24 190 5.4 0.6

5 E 0.34 0.35 5.0 0.12 8.68 1.0 1.0

6 F 0.24 0.88 5.0 0.21 8.68 1.8 5.0 0.33 8.68 2.9

6 8.4 1.61 7.36 11.8

a OS1 1.15 0.39 8.7 0.45 7.28 3.3 3.3

b OS2 3.37 0.59 8.0 1.99 7.49 14.9 8.7 2.44 7.28 17.8

b OS3 0.05 0.76 5.0 0.04 8.68 0.3 8.7 2.48 7.28 18.1 18.1 8.8 18 375 18.4 0.3

7 9.0 2.48 7.19 17.8 + 4.2 detained release = 22.0

8 G 0.12 0.35 5.0 0.04 8.68 0.3 0.3

c OS4 0.06 0.73 5.0 0.05 8.68 0.4 0.4

d OS5 0.01 0.96 5.0 0.01 8.68 0.1 5.0 0.06 8.68 0.5

 

9 H 0.22 0.35 5.0 0.08 8.68 0.7 5.0 0.14 8.68 1.2

 

10 I 0.05 0.80 5.0 0.04 8.68 0.3 0.3

11 9.0 2.70 7.19 19.4 + 4.2 detained release = 23.6

 

23-318

100-year

PipeStreet Travel TimeTotal Runoff

Standard Form SF-2,  Storm Drainage System Design (Rational Method Procedure)
SMS

CIVAS Engineering, LLC

7/24/2024

Advanced Storage Barnes Rd
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Worksheet Unprotected

 Sheet 1 of 1

Designer:

Company:

Date:

Project:

Location:

SITE INFORMATION (User Input in Blue Cells)

WQCV Rainfall Depth 0.60 inches

Depth of Average Runoff Producing Storm, d6 = 0.43 inches (for Watersheds Outside of the Denver Region, Figure 3-1 in USDCM Vol. 3)

Area Type UIA:RPA UIA:RPA SPA DCIA SPA SPA DCIA

Area ID A B C D E F G

Downstream Design Point ID 1 2 3 4 5 6 7

Downstream BMP Type EDB EDB EDB EDB EDB None None

DCIA (ft
2
) -- -- -- 17,910 -- -- 5,260

UIA (ft
2
) 34,495 1,110 -- -- -- -- --

RPA (ft
2
) 1,190 980 -- -- -- -- --

SPA (ft
2
) -- -- 24,845 -- 42,490 16,970 --

HSG A (%) 0% 0% 0% -- 0% 0% --

HSG B (%) 100% 100% 100% -- 100% 100% --

HSG C/D (%) 0% 0% 0% -- 0% 0% --

Average Slope of RPA (ft/ft) 0.067 0.040 -- -- -- -- --

UIA:RPA Interface Width (ft) 3.30 122.00 -- -- -- -- --

CALCULATED RUNOFF RESULTS

Area ID A B C D E F G

UIA:RPA Area (ft
2
) 35,685 2,090 -- -- -- -- --

L / W Ratio 16.00 0.14 -- -- -- -- --

UIA / Area 0.9667 0.5311 -- -- -- -- --

Runoff (in) 0.42 0.00 0.00 0.50 0.00 0.00 0.50

Runoff (ft
3
) 1250 0 0 746 0 0 219

Runoff Reduction (ft
3
) 187 46 1242 0 2125 849 0

CALCULATED WQCV RESULTS

Area ID A B C D E F G

WQCV (ft
3
) 1437 46 0 746 0 0 219

WQCV Reduction (ft
3
) 187 46 0 0 0 0 0

WQCV Reduction (%) 13% 100% 0% 0% 0% 0% 0%

Untreated WQCV (ft
3
) 1250 0 0 746 0 0 219

CALCULATED DESIGN POINT RESULTS (sums results from all columns with the same Downstream Design Point ID)

Downstream Design Point ID 1 2 3 4 5 6 7

DCIA (ft
2
) 0 0 0 17,910 0 0 5,260

UIA (ft
2
) 34,495 1,110 0 0 0 0 0

RPA (ft
2
) 1,190 980 0 0 0 0 0

SPA (ft
2
) 0 0 24,845 0 42,490 16,970 0

Total Area (ft
2
) 35,685 2,090 24,845 17,910 42,490 16,970 5,260

Total Impervious Area (ft
2
) 34,495 1,110 0 17,910 0 0 5,260

WQCV (ft
3
) 1,437 46 0 746 0 0 219

WQCV Reduction (ft
3
) 187 46 0 0 0 0 0

WQCV Reduction (%) 13% 100% 0% 0% 0% 0% 0%

Untreated WQCV (ft
3
) 1,250 0 0 746 0 0 219

CALCULATED SITE RESULTS (sums results from all columns in worksheet)

Total Area (ft
2
) 145,250

Total Impervious Area (ft
2
) 58,775

WQCV (ft
3
) 2,449

WQCV Reduction (ft
3
) 233

WQCV Reduction (%) 10%

Untreated WQCV (ft
3
) 2,216

5560 Barnes Road

Design Procedure Form:  Runoff Reduction                

SMS

CIVAS Engineerin, LLC

July 25, 2024

Advanced Storage Barnes Road

UD-BMP (Version 3.07, March 2018)



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB -- 0.50 -- -- -- 780 0.018 195 0.004

Watershed Area = 2.82 acres -- 1.00 -- -- -- 1,074 0.025 658 0.015

Watershed Length = 450 ft -- 2.00 -- -- -- 1,432 0.033 1,911 0.044

Watershed Length to Centroid = 230 ft -- 3.00 -- -- -- 1,641 0.038 3,448 0.079

Watershed Slope = 0.050 ft/ft -- 4.00 -- -- -- 1,754 0.040 5,145 0.118

Watershed Imperviousness = 40.70% percent -- 5.00 -- -- -- 1,790 0.041 6,917 0.159

Percentage Hydrologic Soil Group A = 0.0% percent -- 6.00 -- -- -- 1,754 0.040 8,689 0.199

Percentage Hydrologic Soil Group B = 100.0% percent -- 7.00 -- -- -- 1,641 0.038 10,387 0.238

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- 8.00 -- -- -- 1,432 0.033 11,923 0.274

Target WQCV Drain Time = 40.0 hours -- 9.00 -- -- -- 1,074 0.025 13,176 0.302

Location for 1-hr Rainfall Depths = User Input -- 9.50 -- -- -- 780 0.018 13,640 0.313

-- 10.00 -- -- -- 0 0.000 13,835 0.318

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.046 acre-feet 0.046 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.121 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.95 in.) = 0.077 acre-feet 0.95 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.23 in.) = 0.115 acre-feet 1.23 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.49 in.) = 0.161 acre-feet 1.49 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.89 in.) = 0.262 acre-feet 1.89 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.23 in.) = 0.336 acre-feet 2.23 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.6 in.) = 0.429 acre-feet 2.60 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.58 in.) = 0.655 acre-feet 3.58 inches -- -- -- --

Approximate 2-yr Detention Volume = 0.071 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.102 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.145 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.180 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.198 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.236 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.046 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.075 acre-feet -- -- -- --

Zone 3 Volume (100-year - Zones 1 & 2) = 0.115 acre-feet -- -- -- --

Total Detention Basin Volume = 0.236 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2)

Width 

(ft)

Advanced Storage Barnes Road

Underground Detention Facility

MHFD-Detention, Version 4.06 (July 2022)

Volume 

(ft 3)

Volume 

(ac-ft)

Area 

(acre)

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

23-318 MHFD-Detention_v4-06 Lot 1 Dev, Basin 8/19/2024, 4:41 PM



  Project:

  Basin ID:

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.07 0.046 Orifice Plate

Zone 2 (EURV) 4.07 0.075 Orifice Plate

Zone 3 (100-year) 6.93 0.115 Rectangular Orifice

Total (all zones) 0.236

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A ft
2

Depth at top of Zone using Orifice Plate = 4.08 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = N/A sq. inches Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.50 3.60

Orifice Area (sq. inches) 0.37 0.25 0.25

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Zone 3 Rectangular Not Selected Zone 3 Rectangular Not Selected

Invert of Vertical Orifice = 4.50 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.72 N/A ft
2

Depth at top of Zone using Vertical Orifice = 6.47 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.54 N/A feet

Vertical Orifice Height = 13.00 N/A inches

Vertical Orifice Width = 8.00 inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = N/A N/A feet

Overflow Weir Front Edge Length = N/A N/A feet Overflow Weir Slope Length = N/A N/A feet

Overflow Weir Grate Slope = N/A N/A H:V Grate Open Area / 100-yr Orifice Area = N/A N/A

Horiz. Length of Weir Sides = N/A N/A feet Overflow Grate Open Area w/o Debris = N/A N/A ft
2

Overflow Grate Type = N/A N/A Overflow Grate Open Area w/ Debris = N/A N/A ft
2

Debris Clogging % = N/A N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Not Selected Not Selected Not Selected Not Selected

Depth to Invert of Outlet Pipe = N/A N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = N/A N/A ft
2

Circular Orifice Diameter = N/A N/A inches Outlet Orifice Centroid = N/A N/A feet

Half-Central Angle of Restrictor Plate on Pipe = N/A N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= feet

Spillway Crest Length = feet Stage at Top of Freeboard = feet

Spillway End Slopes = H:V Basin Area at Top of Freeboard = acres

Freeboard above Max Water Surface = feet Basin Volume at Top of Freeboard = acre-ft

Max Ponding Depth of Target Storage Volume = 6.48 feet Discharge at Top of Freeboard = cfs

Routed Hydrograph Results
Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 0.95 1.23 1.49 1.89 2.23 2.60 3.58
CUHP Runoff Volume (acre-ft) = 0.046 0.121 0.077 0.115 0.161 0.262 0.336 0.429 0.655

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.077 0.115 0.161 0.262 0.336 0.429 0.655
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.4 1.0 2.6 3.6 4.8 7.7

OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.02 0.14 0.35 0.92 1.28 1.70 2.72

Peak Inflow Q (cfs) = N/A N/A 1.3 2.1 3.0 4.9 6.3 8.0 12.0
Peak Outflow Q (cfs) = 0.0 0.0 0.0 0.0 0.2 1.9 3.1 4.2 6.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.2 0.7 0.9 0.9 0.9
Structure Controlling Flow = Plate Plate Plate Plate Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1 Vertical Orifice 1Vertical Orifice 1

Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 39 64 52 63 70 66 64 61 54

Time to Drain 99% of Inflow Volume (hours) = 41 68 54 67 75 73 72 71 68

Maximum Ponding Depth (ft) = 2.07 4.08 2.82 3.78 4.73 5.41 5.79 6.48 8.54
Area at Maximum Ponding Depth (acres) = 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.03

Maximum Volume Stored (acre-ft) = 0.046 0.121 0.072 0.109 0.148 0.175 0.191 0.218 0.290

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
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