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DRAINAGE PLAN STATEMENTS 

 

 
ENGINEERS STATEMENT 

 

The attached drainage plan and report was prepared under my direction and supervision and are correct to 
the best of my knowledge and belief.  Said drainage report has been prepared according to the criteria 
established by the County for drainage reports and said report is in conformity with the master plan of the 
drainage basin. I accept responsibility for any liability caused by any negligent acts, errors or omissions 
on my part in preparing this report.  

 
 
 
  ____________________________________ 

Virgil A. Sanchez, P.E. #37160 
For and on Behalf of M&S Civil Consultants, Inc 

 
 

DEVELOPER’S STATEMENT 

 
I, the developer have read and will comply with all the requirements specified in this drainage report 

and plan. 
 
 
 BY:___________________________________ 

 
 

TITLE:__________________________  

DATE:__________________________ 
 
 

ADDRESS: Hammers Construction,  LLC 
1411 Woolsey Heights 
Colorado Springs, CO80915 

 
EL PASO COUNTY'S STATEMENT  

 
Filed in accordance with the requirements of El Paso County Land Development Code, Drainage 
Criteria Manual Volumes 1 and 2, and the Engineering Manual, as amended. 

 

 

BY:______________________________ DATE:___________________ 
  Jennifer Irvine, P.E. 

 County Engineer / ECM Administrator 
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FINAL DRAINAGE REPORT  

FOR 

 CLAREMONT BUSINESS PARK FILING NO. 2, LOT 2-1A  

 

 

PURPOSE 
 
This document is intended to serve as the Final Drainage Report for CLAREMONT BUSINESS PARK 

FILING NO. 2, LOT 2-1A. The purpose of this document is to identify and analyze the on and offsite 

drainage patterns and to ensure that post development runoff is routed through the site safely and in a 

manner that satisfies the requirements set forth by the El Paso County Drainage Criteria Manual. The 

proposed principal use for Lot 2-1A consists of all infrastructures typically associated with commercial 

building structures. The majority of the site will consist of asphalt, curb, lighting, a storm water quality 

facility and landscaping.  

 
GENERAL LOCATION AND DESCRIPTION 
 
CLAREMONT BUSINESS PARK FILING NO. 2, LOT 2-1A is located in the northeast quarter of the 
northeast quarter of Section 8, Township 14 South, Range 65 West of the 6th P.M. in El Paso County, 
Colorado. The site is bound on the north by Claremont Commercial Subdivision Filing No. 2, on the 
west by existing Meadowbrook Parkway, on the south by existing Woolsey Heights and an existing 
warehouse/storage facility. U.S. Highway 24 borders the site to the southeast. The site lies within the 
Sand Creek Drainage Basin. Flows from this site are tributary to East Fork Sand Creek. 
 
Lot 2-1A of Claremont Business Park is presently undeveloped and consists of 2.929 acres. Vegetation is 
sparse, consisting of native grasses. The site had experienced overlot grading activities within the last ten 
years. Existing site terrain generally slopes from northeast to southwest at grade rates that vary between 
2% and 12%.  

 
CLAREMONT BUSINESS PARK FILING NO. 2, LOT 2-1A site is currently zoned "CS" and the 
proposed principal uses for Lot 2-1A will be an office/warehouse/light manufacturing. The majority of 
Lot 2-1A shall consist of two (2) warehouse buildings, asphalt, curb, lighting, a storm water quality 
facility and landscaping. A sand filter basin is located within the western portion of the lot and will 
function to provide water quality treatment for the site. Flows discharge from the sand filter basin 
through an outlet structure, into an existing private 42” RCP storm sewer, and eventually outfall directly 
to East Fork Sand Creek. 

 
SOILS 

 
Soils for this project are delineated by the map in the appendix as Blakeland Loamy Sand (8) and 
characterized as Hydrologic Soil Type "A".  Soils in the study area are shown as mapped by S.C.S. in the 
"Soils Survey of El Paso County Area".  Vegetation is sparse, consisting of native grasses and weeds. 

 

 

  HYDROLOGIC CALCULATIONS 
 
Hydrologic calculations were performed using the El Paso County and City of Colorado Springs Storm 

Drainage Design Criteria manual and where applicable the Urban Storm Drainage Criteria Manual.  The 

Rational Method was used to estimate stormwater runoff anticipated from design storms with 5-year and 

100-year recurrence intervals. 
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HYDRAULIC CALCULATIONS 

 
Hydraulic calculations were estimated using the Manning's Formula and the methods described in the El 
Paso County and City of Colorado Springs Storm Drainage Design Criteria manual. The relevant data 
sheets are included in the appendix of this report. 

 
FLOODPLAIN STATEMENT 

 
According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) 
Panel No. 08041C0752 F, effective date March 17, 1997, LOMR 06-08-B137P dated November 13, 2006  
and Panel No. 08041C0756 F, effective date March 17, 1997, LOMR 08-08-0630P dated September 24, 
2008. No portion of this site is located within the 100 year floodplain. See Appendix. 

 

DRAINAGE CRITERIA 

 
This drainage analysis has been prepared in accordance with the current City of Colorado Springs/El 

Paso County Drainage Criteria Manual.   Calculations were performed to determine runoff quantities for 

the 5-year and 100-year frequency storms for developed conditions using the Rational Method as 

required for basins having areas less than 100 acres. 

 

FOUR STEP PROCESS 

 

Step1 Employ Runoff Reduction Practices – Approx. 0.21 ac of the proposed developed 2.929 ac of 
ground within the project is being set aside for Open Space/WQ facility.  Roof drains will be directed 
to landscaped areas to minimize direct connection of impervious surfaces. 

Step 2 Stabilize Drainageways – The site ultimately discharges in the East Fork Sand Creek Channel via an 
existing public 48” RCP storm sewer located near the southwest corner of the site (intersection of 
Woolsey Heights and Meadowbrook Parkway). The "Final Drainage Report for Claremont Business 
Park Filing No. 2", dated November 2006, by Matrix Design Group, Inc. has been designed to 
discharge developed flows via the existing public 48" RCP directly to the East Fork Sand Creek 
Channel, as highlighted on the existing drainage map (Design Point 2). Lot 2-1A proposes a Sand 
Filter Basin Water Quality Facility before ultimately discharging to the East Fork Sand Creek 
Channel. The outlet underdrain has been designed to drain the pond in a peak event within 12 hours, 
therefore is not anticipated to have negative effects on downstream drainageways. 

Step 3 Provide Water Quality Capture Volume – A Sand Filter Basin Water Quality Facility is proposed 
to provide WQCV. 

Step4 Consider Need for Industrial and Commercial BMP's – This submittal provides a final grading 
and erosion control plans with BMPs in place. The proposed project will use silt fence, a vehicle 
tracking control pad, a concrete washout area, mulching and reseeding to mitigate the potential 
for erosion across the site.  

 

  EXISTING DRAINAGE CONDITIONS 

 
CLAREMONT BUSINESS PARK FILING NO. 2, LOT 2-1A site consists of 2.929 acres and is situated 
east of the East Fork Reach of the Sand Creek Watershed.  This area was previously studied in the "Final 
Drainage Report for Claremont Business Park Filing No. 2", dated November 2006, by Matrix Design 
Group, Inc. (hence for referred to as "MDDP"). The MDDP calculations indicate that, under the fully 
developed conditions, the total tributary area of Sub-basins OS1, B1, B2, and B3 (19.25 acres), with basin 
B3 including the eastern half of Meadowbrook Parkway, would produce a cumulative runoff of 
approximately Q5=42.6 cfs and Q100=86.6 cfs (Design Point 2).  The MDDP illustrated that the 

Daniel Torres
Callout
Update the FEMA FIRM numbers and effective date to the December 2018 date.
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watershed would drain from east to the southwest towards the intersection of Woolsey Heights and 
Meadowbrook Parkway. As stated in the MDDP, overlot grading activities for the entire site have been 
completed. Per Resolution 16-426 of the BoCC, on-site WQCV is required but on-site stormwater 
detention is not required per the FDR for Claremont Business Park Fil. 2. 
 
An existing 42” RCP private storm sewer runs along the eastern side of Meadowbrook Parkway. A sand 

filter water quality pond is planned with the development of Claremont Commercial Subdivision Filing 

No. 2, north of the site, and will discharge into the existing 42” RCP private storm sewer. The proposed 

sand filter water quality pond for this site is also planned to discharge into the same existing 42” RCP 

private storm sewer. An existing 10’ Type R at grade inlet exist at the northeast corner of the intersection 

of Woolsey Heights and Meadowbrook Parkway. Runoff from the site and the two surrounding streets, 

Meadowbrook Parkway and Woolsey Heights, is intercepted by this inlet. The existing 42” RCP private 

storm sewer ties into the back of the existing 10’ Type R at grade inlet and an existing 48” public storm 

sewer discharges all flows from the inlet. The existing 48” public storm sewer runs along Woolsey 

Heights and is routed directly to the East Fork Sand Creek Channel. All flows are discharged to the East 

Fork Sand Creek Channel via the existing 48" public storm sewer. 

    

Refer to the drainage basin descriptions that follow for additional information as well as the Drainage 

Map located within the Appendix of this report.  

 

PROPOSED DRAINAGE CHARACTERISTICS  
 
General Concept Drainage Discussion 

 

The majority of the site will consist of two (2) neighborhood commercial and light industrial buildings, 
asphalt, curb, a storm water quality sand filter basin, and landscaping. The site will drain, across asphalt 
and impermeable surfaces, to the southwest. Channelized flow will be conveyed via curb and gutter and 
ribbon gutters to the Design Points shown on the drainage map. Runoff of Q5=7.5 cfs and Q100=15.4 cfs 
has been calculated for the 2.929 acre site. Discharge from the planned site to the north (Claremont 
Commercial Subdivision Filing No. 2, Design Point 5, Q5=35.9 cfs and Q100=70.5 cfs) and runoff from 
the proposed site totals to Q5=43.4 cfs, Q100=85.9 cfs. These values are very similar to the previously 
mentioned MDDP study values (Q5=42.6 cfs, Q100=86.6 cfs), with the MDDP including runoff from the 
eastern half of Meadowbrook Parkway. A storm water quality sand filter basin is proposed to be 
constructed at the southwest end of the site and treat all onsite runoff with contributing nominal offsite 
flows from existing Basins EX1 and EX2. The outlet structure of the proposed sand filter water quality 
pond will release into a proposed 18” RCP storm sewer (Pipe Run 1) that ties in the existing private 42” 
RCP storm sewer that runs along the eastern side of Meadowbrook Parkway. The existing private 42” 
storm sewer ties into an existing public 48” storm sewer which will route the treated runoff to East Fork 
Sand Creek. For more information of drainage basins, existing and proposed structures, refer to the 
Proposed Drainage Map located within the Appendix of this report. 

 
Detailed Drainage Discussion  

 

Basin EX1 & Basin EX2, 0.61 acres, consists of steep slopes of 32% adjacent to U.S Highway 24 and N. 
Marksheffel Rd.  The roadway embankment slopes into a soil retention wall that runs along the western 
boundary of each basin. Runoff for Basin EX1 Q5=0.1 cfs and Q100=0.8 cfs and EX2 Q5=0.2 cfs and 
Q100=1.1 cfs has been calculated to be produced within the basins. Flows produced within the two basins 
will be conveyed westward into adjacent basins (Basin A, B, & D) as sheet flow.  
 
Basin A, 0.93 acres, consists of a portions of the two proposed buildings, asphalt paving, curb and gutter, 
and a ribbon gutter. Runoff produce by Basin A of Q5=3.9 cfs and Q100=7.0 cfs will begin as sheet flow 
near the high points of the basin, combine with flows from Basin EX1, and be conveyed northwest as 

Daniel Torres
Callout
Please reference the approved drainage report for this site indicating the date and engineering company that prepared the report.

Daniel Torres
Highlight
Q5=35.9 cfs and Q100=70.5 cfs

Daniel Torres
Callout
The approved preliminary drainage report for this site indicates this flow as Q5=38.5 cfs, Q100=75.6 cfs. Revise
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concentrated flow via a proposed ribbon gutter to Design Point 1. A trapezoidal riprap rundown is 
proposed at Design Point 1 to convey runoff into the proposed sand filter water quality pond for treatment.  

 
Basin B, 0.92 acres, consists of a portions of the two proposed buildings, asphalt paving, proposed 
parking, curb and gutter, and a ribbon gutter. Runoff produce by Basin B of Q5=3.8 cfs and Q100=7.0 cfs 
will begin as sheet flow near the high points of the basin, combine with flows from Basin EX2, and be 
conveyed northwest as concentrated flow via curb and gutter and a proposed ribbon gutter to Design Point 
2. A trapezoidal riprap rundown is proposed at Design Point 2 to convey runoff into the proposed sand 
filter water quality pond for treatment.  

 
Basin C, 0.21 acres, consists of the area proposed for the onsite Sand Filter Basin water quality pond. 
Runoff of Q5=0.1 cfs and Q100=0.6 cfs produced within the basin will ultimately combine with flows 
entering the pond from the proposed trapezoidal riprap rundowns at Design Point 1 and Design Point 2. 
Flows from the Sand Filter Basin are discharged through a CDOT Type D outlet structure and proposed 
private 18” RCP (Pipe Run 1, Q5=7.5 cfs and Q100=15.4 cfs). The proposed private 18” RCP is proposed 
to tie into the centerline of the existing private 42” RCP storm sewer that runs along the eastern side of 
Meadowbrook Parkway. Flows are then conveyed into the backside of the existing 10’ Type R at grade 
inlet along Woolsey Heights.   

 
Basin D, 0.26 acres, consists of a landscaping strip running alongside and adjacent to Meadowbrook 
Parkway and the southern boundary of the site. The basin will most likely be composed of trees, 
bushes/grasses, and decorative ground cover. Low runoff values produced by Basin D of Q5=0.5 cfs and 
Q100=1.2 cfs will travel as sheet flow into Meadowbrook Parkway and Woolsey Heights.  

 
There are no planned or required improvements to the East Fork Sand Creek Drainage Channel with the 
development of the CLAREMONT BUSINESS PARK FILING NO. 2, LOT 2-1A site.  
 

WATER QUALITY PROVISIONS AND MAINTENANCE 

 
The proposed Sand Filter Basin (SFB) functions to provide water quality for runoff produced onsite.  The 
water quality pond is designed to treat approximately 2.67 acres, and provide 1,830 cubic feet of water 
quality storage.  Flows tributary to the SFB are released through a proposed CDOT Type D outlet 
structure and into a and proposed private 18” RCP storm sewer that ties into the centerline of the existing 
private 42” RCP storm sewer. The water quality basin will be private and shall be maintained by the 
property owner. Access shall be granted to the owner and El Paso County for access and maintenance of 
the private WQCV facility. A private maintenance agreement document shall accompany the submittal. 
 
The subject site was previously analyzed within the Final Drainage Report for Claremont Business Park 
Filing No. 2 prepared by Matrix Design Group approved April 24, 2006. Per Resolution 16-426 of the 
BoCC, on-site WQCV is required but on-site stormwater detention is not required per the FDR for 
Claremont Business Park Fil. 2. The water quality volume required for the site has been determined using 
the UDFCD UD-Detention workbook per the guidelines set forth in the City of Colorado Springs/El Paso 
County Drainage Criteria Manual - Volume II. The length to width ration in the UD-Detention “Detention 
Basin Stage-Storage Table Builder” page has been adjusted to match the 100 yr calculated cfs for the Sand 
Filter Basin (Design Point 3, 15.4 cfs). This conservative approach increases storage volume and ensures 
the appropriate capacity of the pond.  Refer to the water quality facility sizing calculations (UD-Detention, 
Version 3.07) located within the appendix of this report.  
 

 

 

 

 



8 
 

EROSION CONTROL 

 
It is the policy of the El Paso County that we submit a grading and erosion control plan with the drainage 

report.   Proposed silt fence, vehicle traffic control, and concrete washout area are proposed as erosion 

control measures.  

 

 CONSTRUCTION COST OPINION  

 
Private Drainage Facilities NON-Reimbursable: 

Item Description Quantity Unit Cost   Cost 

1.  18" RCP  18 LF $40 /LF   $720.00 

2.  WQ Sand Filter Basin  1 EA $4,000 /EA   $4,000.00 

3.  Spillway Protection (SC250 Mat)  42 SY $10 /SY   $420.00 

4.  Pond Outlet Structure  1 EA $3,500 /EA   $3,500.00 

           Total $ $8,640.00 

 

M &S Civil Consultants, Inc. (M &S) cannot and does not guarantee the construction cost will not vary 
from these opinions of probable costs. These opinions represent our best judgment as design 
professionals familiar with the construction industry and this development in particular. The above is 
only an estimate of the facility cost in 2018.  
 

DRAINAGE & BRIDGE FEES  

 
The site is currently platted, with no replat being submitted. Therefore drainage and bridge fees are not due 
for the development of The CLAREMONT BUSINESS PARK FILING NO. 2, LOT 2-1A.  
 

SUMMARY 
 
Development of the CLAREMONT BUSINESS PARK FILING NO. 2, LOT 2-1A shall not adversely 

affect adjacent or downstream properties per this final drainage report. The proposed drainage facilities 

will adequately convey, detain and route runoff from tributary onsite and existing offsite flows to the 

Sand Creek Drainage channel. All drainage facilities described herein and shown on the included 

drainage map are subject to change due to formal design considerations during the construction document 

preparation stage. Care will be taken to accommodate overland emergency flow routes on site and 

temporary drainage conditions. 
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Hydrologic Soil Group

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

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 2.8 100.0%

Totals for Area of Interest 2.8 100.0%

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

Component Percent Cutoff: None Specified 
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BASIN

TOTAL

AREA

TOTAL

AREA
AREA C5 C100 AREA C5 C100 AREA C5 C100 C5 C100

(SF) (Acres) (Acres) (Acres) (Acres)

EX1 11020.18 0.25 0.00 0.90 0.96 0.00 0.81 0.88 0.25 0.09 0.36 0.09 0.36

EX2 15748.2 0.36 0.00 0.90 0.96 0.00 0.81 0.88 0.36 0.09 0.36 0.09 0.36

A 40466.41 0.93 0.00 0.90 0.96 0.93 0.81 0.88 0.00 0.09 0.36 0.81 0.88

B 40008.5 0.92 0.00 0.90 0.96 0.92 0.81 0.88 0.00 0.09 0.36 0.81 0.88

C 9040.617 0.21 0.00 0.90 0.96 0.00 0.81 0.88 0.21 0.09 0.36 0.09 0.36

D 11284.07 0.26 0.09 0.90 0.96 0.00 0.81 0.88 0.17 0.09 0.36 0.37 0.57

CBP LOT 2-1A

PROPOSED DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

STREETS  /  DEVELOPED OVERLAND / DEVELOPED OVERLAND / UNDEVELOPED WEIGHTED 

MS CIVIL, INC

44-034 Proposed Drainage Calcs.xls Page 1 12/20/2018



OVERLAND STREET  /  CHANNEL FLOW

BASIN
AREA

TOTAL
C5 C100 C5 Length Height TC Length Slope Velocity Tt TOTAL CHECK I5 I100 Q5 Q100

(Acres) (ft) (ft) (min) (ft) (%) (fps) (min) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

EX1 0.25 0.09 0.36 0.09 30 10 3.1 70 31.0% 5.6 0.2 3.3 10.6 5.2 8.7 0.1 0.8

EX2 0.36 0.09 0.36 0.09 30 10 3.1 70 31.0% 5.6 0.2 3.3 10.6 5.2 8.7 0.2 1.1

A 0.93 0.81 0.88 0.81 50 2 2.3 290 0.75% 1.7 2.8 5.1 11.9 5.1 8.6 3.9 7.0

B 0.92 0.81 0.88 0.81 50 2 2.3 330 0.98% 2.0 2.8 5.1 12.1 5.1 8.6 3.8 7.0

C 0.21 0.09 0.36 0.09 16 4 2.5 100 0.5% 1.4 1.2 3.7 10.6 5.2 8.7 0.1 0.6

D 0.26 0.37 0.57 0.37 37 1.5 5.0 255 1.4% 2.4 1.8 6.8 11.6 4.7 7.9 0.5 1.2

* Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

Date:

Checked by:

PROPOSED DRAINAGE CALCULATIONS

CBP LOT 2-1A

Time of Travel (T t )

CMN

From DCM Table 5-1

12/21/2018

(Area Drainage Summary)
From Area Runoff Coefficient Summary TOTAL  FLOWS 

VAS

INTENSITY *

MS CIVIL, INC.

44-034 Proposed Drainage Calcs.xls Page 1 12/20/2018



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL I5 I100 Q5 Q100 COMMENTS

(ft) (ft) (min) (ft) (%) (fps) (min) (min) (in/hr) (in/hr) (c.f.s.) (c.f.s.)

1 EX1, A 0.78 0.91 0.09 30 10 3.1 360 0.8% 1.8 3.4 6.5 4.8 8.0 3.7 7.3 Rundown To Pond 

2 EX2, B 0.78 0.94 0.09 30 10 3.1 400 1.0% 2.0 3.3 6.5 4.8 8.0 3.7 7.5 Rundown To Pond 

3 DP1, DP2, C 1.57 1.92 6.5 4.8 8.0 7.5 15.4 Sand Filter Basin/Water Quality Pond 

with CDOT Outlet Structure 

Calculated by:

Date:

Checked by:

From Area Runoff Coefficient Summary

VAS

12/21/2018

Time of Travel (T t )

CMN

CBP LOT 2-1A

PROPOSED DRAINAGE CALCULATIONS

(Basin Routing Summary)

Tc Taken From DP2

MS CIVIL, INC.

44-034 Proposed Drainage Calcs.xls Page 1 12/20/2018



Intensity* Flow

PIPE RUN
Contributing

Pipes/Design Points

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

1 DP3 1.57 1.92 6.5 4.8 8.0 7.5 15.4

* Intensity equations assume a minimum travel time of 5 minutes. Calculated by:

DP - Design Point Date:

EX - Existing Design Point Checked by:INT- Intercepted Flow from Design Point VAS

CBP LOT 2-1A

PROPOSED DRAINAGE CALCULATIONS

(Storm Sewer Routing Summary)

CMN

  FB- Flow By from Design Point 12/21/2018

MS CIVIL, INC

44-034 Proposed Drainage Calcs.xls Page 1 12/20/2018



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HYDRAULIC CALCULATIONS / SFB WQCV CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Contributing 

Basins

Area 

(Acres) C 5 Impervious % (I) (Acres)*(I) 

EX1 0.25 0.09 2 0.51

EX2 0.36 0.09 2 0.72

A 0.93 0.81 95 88.25

B 0.92 0.81 95 87.25

C 0.21 0.09 2 0.42

Totals 2.67 177.15

Imperviousness 

of SFB 66.4

Minimum Sand 

Filter Area (SF) 965

Area Provided 

(SF) 1580

Weighted Percent Imperviousness of Sand Filter Basin 

A F =0.0125AI  (Eq SF-2, UDFCD VIII)



Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation 6361 Media Surface -- 0.00 -- -- -- 1,703 0.039

Selected BMP Type = SF 6362 -- 1.00 -- -- -- 2,784 0.064 2,216 0.051

Watershed Area = 2.67 acres Note: L / W Ratio < 1 6363 -- 2.00 -- -- -- 3,929 0.090 5,561 0.128

Watershed Length = 130 ft L / W Ratio = 0.1 6364 -- 3.00 -- -- -- 5,130 0.118 10,129 0.233

Watershed Slope = 0.020 ft/ft TB=6365 -- 4.00 -- -- -- 6,388 0.147 15,888 0.365

Watershed Imperviousness = 66.40% percent -- -- -- --

Percentage Hydrologic Soil Group A = 100.0% percent -- -- -- --

Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Desired WQCV Drain Time = 12.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Denver - Capitol Building -- -- -- --

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

Excess Urban Runoff Volume (EURV) = 0.221 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.152 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.199 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.242 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 0.292 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 0.347 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 0.411 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 0.557 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.144 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.188 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.227 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.272 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.300 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.328 acre-feet -- -- -- --

-- -- -- --

Stage-Storage Calculation -- -- -- --

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

Select Zone 2 Storage Volume (Optional) = acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.046 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = N/A ft 3̂ -- -- -- --

Initial Surcharge Depth (ISD) = N/A ft -- -- -- --

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

Depth of Trickle Channel (HTC) = N/A ft -- -- -- --

Slope of Trickle Channel (STC) = N/A 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 2̂ -- -- -- --

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

Surcharge Volume Width (W ISV) = 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 2̂ -- -- -- --

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

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 2̂ -- -- -- --

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

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

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft 2̂)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft 2̂)

Width 

(ft)

CBP LOT 2-1A

UD-Detention, Version 3.07 (February 2017)

Volume 

(ft 3̂)

Volume 

(ac-ft)

Area 

(acre)

Optional User Override

1-hr Precipitation

Total detention volume 

is less than 100-year 

volume.

Example Zone Configuration (Retention Pond)

SFB UD-Detention_v3.07.xlsm, Basin 12/20/2018, 4:45 PM

cneises
Text Box
*The length to width ration in the UD-Detention “Detention Basin Stage-Storage Table Builder” page has been adjusted to match the 100 yr calculated cfs for the Sand Filter Basin (Design Point 3, 15.4 cfs). This conservative approach increases storage volume and ensures the appropriate capacity of the pond.  

cneises
Text Box
*



1 User Defined Stage-Area Boolean for Message

1 Equal Stage-Area Inputs 1 Watershed L:W

1 CountA

0 Calc_S_TC

H_FLOOR

L_FLOOR_OTHER

0.00 ISV 0.00 ISV

0.00 Floor 0.00 Floor

0.92 Zone 1 (WQCV) 0.92 Zone 1 (WQCV)

0.00 Zone 2 0.00 Zone 2

0.00 Zone 3 0.00 Zone 3

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
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  Project:

  Basin ID:

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

Zone 1 (WQCV) 0.92 0.046 Filtration Media

Zone 2

Zone 3

0.046 Total

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

Underdrain Orifice Invert Depth = 2.15 ft (distance below the filtration media surface) Underdrain Orifice Area = 0.0 ft
2

Underdrain Orifice Diameter = 1.04 inches Underdrain Orifice Centroid = 0.04 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

Invert of Lowest Orifice = 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 = ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

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

Orifice Plate: Orifice Area per Row = 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 (optional) 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)

Orifice Area (sq. inches)

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

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = ft
2

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

Vertical Orifice Diameter = inches

User Input:  Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir

Not Selected Not Selected Not Selected Not Selected

Overflow Weir Front Edge Height, Ho = 0.92 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 0.92 feet

Overflow Weir Front Edge Length = 5.67 feet Over Flow Weir Slope Length = 2.91 feet

Overflow Weir Slope = 0.00 H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 6.54 should be > 4

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

CBP LOT 2-1A

Example Zone Configuration (Retention Pond)

Overflow Weir Slope = 0.00 H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 6.54 should be > 4

Horiz. Length of Weir Sides = 2.91 feet Overflow Grate Open Area w/o Debris = 11.55 ft
2

Overflow Grate Open Area % = 70% %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.77 ft
2

Debris Clogging % = 50% %

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 = 3.32 ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.77 ft
2

Circular Orifice Diameter = 18.00 inches Outlet Orifice Centroid = 0.75 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= 2.40 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.52 feet

Spillway Crest Length = 12.00 feet Stage at Top of Freeboard = 3.92 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.14 acres

Freeboard above Max Water Surface = 1.00 feet

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) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.14

Calculated Runoff Volume (acre-ft) = 0.046 0.221 0.152 0.199 0.242 0.292 0.347 0.411 0.557

OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.046 0.221 0.152 0.199 0.242 0.292 0.347 0.411 0.557

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.01 0.02 0.04 0.27 0.64 1.42

Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.0 0.0 0.1 0.7 1.7 3.8

Peak Inflow Q (cfs) = 1.8 8.3 5.8 7.5 9.1 11.0 13.0 15.4 20.8

Peak Outflow Q (cfs) = 0.0 7.0 4.3 6.1 7.9 9.8 11.8 14.3 17.6

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 328.5 183.5 102.0 16.5 8.3 4.6

Structure Controlling Flow = Filtration Media Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Outlet Plate 1

Max Velocity through Grate 1 (fps) = N/A 0.58 0.35 0.5 0.7 0.8 1.0 1.2 1.5

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) = 12 12 12 12 12 11 11 10 9

Time to Drain 99% of Inflow Volume (hours) = 12 13 13 13 13 13 13 13 12

Maximum Ponding Depth (ft) = 0.85 1.25 1.16 1.22 1.28 1.33 1.39 1.45 1.69

Area at Maximum Ponding Depth (acres) = 0.06 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.08

Maximum Volume Stored (acre-ft) = 0.042 0.068 0.061 0.066 0.070 0.074 0.078 0.082 0.101

Daniel Torres
Text Box
*Provide note that per Resolution 16-426 of the BoCC, on-site WQCV is required but on-site stormwater detention is not required per the FDR for Claremont Business Park Fil. 2.

Daniel Torres
Arrow



COUNTA for Basin Tab = 1 Ao Dia WQ Plate Type Vert Orifice 1 Vert Orifice 2

Count_Underdrain = 1 0.11(diameter = 3/8 inch) 1 1 1

Count_WQPlate = 0 0.14(diameter = 7/16 inch)

Count_VertOrifice1 = 0 0.18(diameter = 1/2 inch) Outlet Plate 1 Outlet Plate 2 Drain Time Message Boolean

Count_VertOrifice2 = 0 0.24(diameter = 9/16 inch) 2 1 5yr, <72hr 0

Count_Weir1 = 1 0.29(diameter = 5/8 inch) >5yr, <120hr 0

Count_Weir2 = 0 0.36(diameter = 11/16 inch) Max Depth Row

Count_OutletPipe1 = 1 0.42(diameter = 3/4 inch) WQCV 85 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 116 Slope 0.020

COUNTA_2 (Standard FSD Setup)= 1 0.58(diameter = 7/8 inch) EURV 125 Shape 1.00

MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 122

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 128 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 133 0.52

WQ Plate Flow at 100yr depth = 0.00 0.97(diameter = 1-1/8 inches) 50 Year 139

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 145 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 169 1 Z2_Boolean

Cdo #1 = 1.07 1.32(diameter = 1-5/16 inches) Zone3_Pulldown Message 1 Z3_Boolean

Overflow Weir #1 Angle = 0.000 1.45(diameter = 1-3/8 inches) 1 Opening Message

CLOG #2= 0% 1.59(diameter = 1-7/16 inches) Draintime Running

Cdw #2 = 1.73(diameter = 1-1/2 inches) Outlet Boolean Outlet Rank Total (1 to 4)

Cdo #2 = 1.88(diameter = 1-9/16 inches) Vertical Orifice 1 0 0 1

Overflow Weir #2 Angle = 2.03(diameter = 1-5/8 inches) Vertical Orifice 2 0 0 Boolean

Underdrain Q at 100yr depth = 0.05 2.20(diameter = 1-11/16 inches) Overflow Weir 1 1 1 0 Max Depth

VertOrifice1 Q at 100yr depth = 0.00 2.36(diameter = 1-3/4 inches) Overflow Weir 2 0 0 0 500yr Depth

VertOrifice2 Q at 100yr depth = 0.00 2.54(diameter = 1-13/16 inches) Outlet Pipe 1 1 1 0 Freeboard

EURV_draintime_user = 2.72(diameter = 1-7/8 inches) Outlet Pipe 2 0 0 1 Spillway

Count_User_Hydrographs 0 2.90(diameter = 1-15/16 inches) 0 Spillway Length

CountA_3 (EURV & 100yr) = 0 3.09(diameter = 2 inches) Button Visibility Boolean FALSE Time Interval

CountA_4 (100yr Only) = 1 3.29(use rectangular openings) 1 Button_Trigger

1 Underdrain

0 WQCV Plate

0 EURV-WQCV Plate

0 EURV-WQCV VertOrifice

0 Outlet 90% Qpeak

0 Outlet Undetained

UD-Detention, Version 3.07 (February 2017)

Detention Basin Outlet Structure Design
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Outflow Hydrograph Workbook Filename:

Storm Inflow Hydrographs

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] 500 Year [cfs]

2.23  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:02:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:04:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Constant 0:06:41 0.08 0.38 0.26 0.34 0.41 0.49 0.58 0.69 0.92

2.244 0:08:55 0.22 1.01 0.70 0.91 1.10 1.32 1.56 1.85 2.48

0:11:09 0.56 2.59 1.80 2.34 2.83 3.40 4.02 4.75 6.39

0:13:23 1.54 7.12 4.94 6.42 7.78 9.34 11.05 13.05 17.55

0:15:37 1.77 8.33 5.77 7.51 9.12 10.97 13.01 15.40 20.79

0:17:50 1.67 7.93 5.48 7.14 8.68 10.45 12.39 14.67 19.83

0:20:04 1.52 7.21 4.98 6.50 7.89 9.50 11.27 13.35 18.05

0:22:18 1.33 6.40 4.41 5.77 7.01 8.45 10.04 11.90 16.11

0:24:32 1.13 5.49 3.77 4.94 6.01 7.26 8.63 10.24 13.90

0:26:46 0.99 4.80 3.30 4.32 5.25 6.34 7.53 8.94 12.11

0:28:59 0.89 4.34 2.98 3.90 4.75 5.74 6.82 8.09 10.97

0:31:13 0.72 3.54 2.42 3.18 3.88 4.70 5.59 6.65 9.04

0:33:27 0.57 2.86 1.95 2.57 3.14 3.81 4.54 5.41 7.38

0:35:41 0.41 2.16 1.46 1.94 2.38 2.89 3.46 4.13 5.67

0:37:55 0.29 1.58 1.06 1.41 1.74 2.12 2.55 3.05 4.21

0:40:08 0.22 1.16 0.78 1.04 1.27 1.55 1.86 2.22 3.05

0:42:22 0.18 0.91 0.62 0.81 1.00 1.21 1.45 1.73 2.37

0:44:36 0.15 0.75 0.51 0.67 0.82 1.00 1.19 1.42 1.95

0:46:50 0.13 0.64 0.43 0.57 0.70 0.85 1.02 1.21 1.66

0:49:04 0.11 0.56 0.38 0.50 0.62 0.75 0.89 1.06 1.45

0:51:17 0.10 0.51 0.35 0.46 0.56 0.68 0.81 0.96 1.31

0:53:31 0.10 0.47 0.32 0.42 0.52 0.63 0.75 0.89 1.21

0:55:45 0.07 0.35 0.24 0.31 0.38 0.46 0.55 0.65 0.89

0:57:59 0.05 0.25 0.17 0.23 0.28 0.34 0.40 0.48 0.65

1:00:13 0.04 0.18 0.13 0.17 0.20 0.25 0.29 0.35 0.48

1:02:26 0.03 0.13 0.09 0.12 0.15 0.18 0.21 0.26 0.35

1:04:40 0.02 0.09 0.06 0.09 0.10 0.13 0.15 0.18 0.25

1:06:54 0.01 0.07 0.05 0.06 0.07 0.09 0.11 0.13 0.18

1:09:08 0.01 0.05 0.03 0.04 0.05 0.06 0.08 0.09 0.13

1:11:22 0.00 0.03 0.02 0.03 0.03 0.04 0.05 0.06 0.08

1:13:35 0.00 0.02 0.01 0.01 0.02 0.02 0.03 0.03 0.05

1:15:49 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.02

UD-Detention, Version 3.07 (February 2017)
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1:15:49 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.02 0.02

1:18:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

1:20:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:22:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:24:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:26:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:29:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:31:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:33:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:35:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:38:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:40:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:42:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:44:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:47:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:49:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:51:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:53:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:55:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:58:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:00:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:02:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:04:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:07:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:09:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:11:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:13:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:16:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:18:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:20:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:22:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:24:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:27:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:29:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:31:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:33:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:36:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:38:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:40:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



Summary Stage-Area-Volume-Discharge Relationships

The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Stage Area Area Volume Volume
Total

Outflow

[ft] [ft^2] [acres] [ft^3] [ac-ft] [cfs]
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Detention Basin Outlet Structure Design

Stage - Storage

Description

For best results, include the 

stages of all grade slope 

changes (e.g. ISV and Floor) 

from the S-A-V table on 

Sheet 'Basin'. 

Also include the inverts of all 

outlets (e.g. vertical orifice, 

overflow grate, and spillway, 

where applicable).
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Conduit FlexTable: Drainage Report Table
Upstream 
Structure 

Velocity Head 
(In-Governing)

(ft)

Upstream 
Structure 

Hydraulic Grade 
Line (In)

(ft)

Headloss
(ft)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Depth (Critical)
(ft)

Depth (Normal)
(ft)

Froude Number 
(Normal)

Velocity
(ft/s)

Length (Unified)
(ft)

Flow / Capacity 
(Design)

(%)

Flow
(cfs)

Rise (Unified)
(ft)

Upstream 
Structure

Label

1.286,361.321.086,359.426,360.502.631.822.04313.94161.353.570.503.50Ex ManholeEx 42" RCP

1.596,359.422.496,355.496,357.992.892.061.96614.58105.065.285.903.50
Connection to EX 
42" RCP

Ex 42" RCP

1.186,361.580.396,359.426,359.811.410.754.0538.7118.049.515.401.50
CDOT Type D 
Outlet Structure

Prop. 18" RCP

1.296,356.170.336,355.786,356.112.812.231.56411.9410.059.885.904.00Ex CDOT Type R  EX 48" RCP

Invert (Stop)
(ft)

Invert (Start)
(ft)

Elevation Ground 
(Start)

(ft)

Upstream 
Structure 
Headloss

(ft)

Upstream 
Structure 
Headloss 

Coefficient

6,355.106,357.876,368.000.820.640

6,353.306,355.106,365.801.430.900

6,356.106,357.686,361.001.771.500

6,353.206,353.306,363.300.060.050

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-166612/21/2018
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