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Virgil A. Sanchez, P.E. #37160 
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DEVELOPER’S STATEMENT 

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

FOR 

 LOT 2 PADMARK BUSINESS PARK FILING NO. 1  

(Lot 44 of Claremont Business Park Filing No. 2) 

 

PURPOSE 
 
This document is intended to serve as the Final Drainage Report for Lot 2 PADMARK BUSINESS 

PARK FILING NO. 1 formerly (Lot 44 of Claremont Business Park Filing No. 2). 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 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. The proposed use is a 

permissible use within the Commercial Service zoning criteria. 

 
GENERAL LOCATION AND DESCRIPTION 
 
PADMARK BUSINESS PARK FILING NO. 1 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 northeast by a vacant parcel of land (Lot 3 Padmark Business Park) that is 

anticipated to be developed in the near future as the Claremont Business Park continues to build out. The 

site is bound on the northwest by the East Fork Sand Creek Channel. The property is bound to the 

southwest by an existing development of an office/warehouse/storage yard (Lot 1 Padmark Business 

Park). An existing access road runs along the eastern property boundary, adjacent to Meadowbrook 

Parkway, and currently provides access to Lot 1of Padmark Business Park and will also function to 

provide access to the proposed development of Lot 2. The site lies within the Sand Creek Drainage 

Basin. Flows from this site are tributary to Sand Creek. 

 
Lot 2 of Padmark Business Park is presently undeveloped, with an exception to the access road, and 

consists of 1.691 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 north to 

south at grade rates that vary between 2% and 12%.  

 
The PADMARK BUSINESS PARK FILING NO. 1 site is currently zoned "CS" and the proposed 

principal uses for Lot 2 will be an office/warehouse/light manufacturing. The majority of Lot 2 shall 

consist of warehouse building, asphalt, curb, lighting, a storm water quality facility and landscaping. A 

sand filter basin is located within the southwest 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 and 

eventually outfall directly to East Fork Sand Creek. 

 
SOILS 

 
Soils for this project are delineated by the map in the appendix as Ellicott Loamy Course Sand (28) and 

characterized as Hydrologic Soil Types "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. 
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 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. 

 

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. 08041C0756 F and Panel No. 08041C0752 F, effective date March 17, 1997 and revised to 

reflect LOMR, 06-08-B137P, dated December 13, 2006, the site lies adjacent to and is NOT impacted by 

a Zone "AE". An annotated FIRM Panel is included in the Appendix. The approximate BFE of the East 

Fork Creek adjacent to the proposed pond is approximately 6354 to 6355. The proposed sand filter pond 

and emergency spillway is designed above the East Sand Creek BFE. 

 

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. 0.17 ac of the proposed developed 1.691 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 is directly adjacent to the Sand Creek Channel. 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") has been designed to discharge developed 

flows via an existing public 48" RCP directly to the East Fork Sand Creek. The existing public 48” 

RCP is located south of Lot 44 Claremont Business Park Filing No. 2 as highlighted on the existing 

drainage map. Lot 2 proposes a Sand Filter Water Quality Facility before ultimately discharging to 

the existing public 48" RCP pipe. 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, concrete washout area, mulching and reseeding to mitigate the potential for 

erosion across the site.  
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  EXISTING DRAINAGE CONDITIONS 

 
The Lot 2 PADMARK BUSINESS PARK FILING NO. 1 site consists of 1.691 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") and was included within Sub-basin B5 (Lot 44).  The 

MDDP calculations indicate that the total tributary area of Sub-basin B5 (4.0acres) would produce runoff 

of approximately Q5=12.0 cfs and Q100=24.1cfs.   The MDDP illustrated that the basin watershed would 

drain and be collected by a10' Type R sump inlet which was proposed to be located at the southwest 

corner of the Lot 44. Flows from the sump inlet would be carried to the existing public 48” storm sewer 

before outfalling into East Fork Sand Creek.     

 

In the existing condition, Lot 1 of Padmark Business Park is currently developed. The "Final Drainage 

Report for Padmark Business Park Filing No. 1", dated June 2017, by M & S Civil Consultants, Inc (hence 

for referred to as "FDR") details the subdivision of Lot 44 of Claremont Business Park Filing No. 2 into 

three lots and the development of Lot 1 within that subdivision. An existing access road runs along the 

eastern property boundary of Lot 2, adjacent to Meadowbrook Parkway, and currently provides access to 

Lot 1of Padmark Business Park. Flows are collected from Lot 1, treated and discharged into an existing 

30” RCP pipe that connects to the existing public 48” storm sewer, outfalling into East Fork Sand Creek 

as determined by the MDDP and implemented in the FDR.  During development of Lot 1, the existing 30” 

RCP pipe was installed northeast through Lot 1 and capped at the intersecting boundary to Lot 2. This 

provides a drainage connection upon the development of Lot 2. The runoff from the adjacent existing 

Meadowbrook Parkway roadway is collected via curb inlets and outfalls to Sand Creek via the existing 

public 48" storm sewer.  
 

PROPOSED DRAINAGE CHARACTERISTICS  
 
General Concept Drainage Discussion 

 

Runoff tributary to the southwestern boundary and sand filter basin of Lot 2 PADMARK BUSINESS 

PARK FILING NO. 1 site is produced within Basin A and offsite Basin OS1 (See Proposed Drainage 

Map in the appendix). The sand filter basin is designed to treat the offsite tributary area of Basin OS1 

during the interim condition while Lot 3 is undeveloped. Upon development, Lot 3 shall be responsible 

for its own water quality treatment. The tributary basins consists of approximately (Lot 2) 1.61 

commercial developed acres and (offsite) 0.42 undeveloped acres. 

 

Runoff collected and conveyed to the water quality facility (Design Point 1) is discharged from a 

proposed sand filter basin via a 2.91' X 2.91’ CDOT outlet box & an 18" RCP. The proposed 18” RCP 

outlet pipe from the sand filter forms a junction with another proposed 18” RCP coming in, and a 

proposed 30” RCP discharging out. A Type II manhole is proposed at the junction. The 30” RCP storm 

sewer discharging out is proposed to tie into an existing 30” RCP stub located at the southwest property 

boundary.  Beyond the stub, the existing 30” RCP storm sewer currently ties into and conveys flows to 

the existing public 48” storm sewer. The northeast (NE) proposed 18” RCP pipe shall be extended 

northeast towards Lot 3 and capped at the property boundary between Lot 2 and Lot 3 to be available 

upon future development of Lot 3. Pipe Run calculations for the proposed 18” RCP extending northeast 

are based upon anticipated future commercial development of Lot 3. An emergency overflow spillway 

section has been proposed in the event of blockage of the 2.91' X 2.91’ CDOT inlet. All flows generated 

by Lot 2 Padmark Business Park will eventually be discharged to the existing public 48” storm sewer, 

outfalling into East Fork Sand Creek as determined by the MDDP. A detailed drainage discussion of 

each basin is presented below.  
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Detailed Drainage Discussion 

 

Basin A, 1.61 acres, (Q5=6.7 cfs, Q100=12.3 cfs), consists of office/warehouse/light manufacturing 

building, asphalt paving, crushed asphalt, curb and gutter, and landscaping. Flows produced within the 

watershed are routed as surface runoff to DP1 where they are conveyed to the onsite sand filter basin for 

water quality.  

 

Basin B, 0.10 acre,(Q5=0.3 cfs, Q100=0.6 cfs), consists of an existing concrete access drive and a proposed 

strip of landscaping. Nominal flows from Basin B travel southwest into Lot 1 and are treated by the 

existing sand filter basin within Lot 1.  

 

Basin OS1, 0.42 acres, (Q5=0.2 cfs, Q100=1.0 cfs), consists of existing offsite flows that are tributary to the 

proposed sand filter basin during the interim condition when the Lot 2 is developed and the remaining land 

north, within Lot 3, is undeveloped.  

 

There are no planned or required improvements to the Sand Creek Drainage Channel with the development 

of the Lot 2 PADMARK BUSINESS PARK FILING NO. 1. 

 

WATER QUALITY PROVISIONS AND MAINTENANCE 

 
The proposed Sand Filter Basin functions to provide water quality for runoff produced on the LOT 2 

PADMARK BUSINESS PARK FILING NO. 1 site and by offsite Basin OS1 located north of the site 

(see Proposed Drainage Map). Lot 44 of Claremont Business Park Filing No. 2 has been replatted in to 

(3) lots. Each of the 3 lots shall be and has been responsible for each respective generated runoff. This 

water quality pond is designed to treat approx 2.03 (Basin A and Basin OS1) ac up to the 100 yr event, 

and provide 1,851cubic-feet of water quality storage.  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 water quality volume required for the site has been determined using the guidelines set forth in the 

City of Colorado Springs/El Paso County Drainage Criteria Manual - Volume II. Refer to the water 

quality facility sizing calculations (UD-Detention Version 3.07 & UD-BMP Version 3.06) located within 

the appendix of this report.  

 

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.  
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 CONSTRUCTION COST OPINION  

 
Private Drainage Facilities NON-Reimbursable: 

Item Description Quantity Unit Cost   Cost 

1.  18" RCP  200 LF $40 /LF   $8,000.00 

2.  30" RCP  26 LF $65 /LF   $1,690.00 

3.  Type II Manhole (4' DIA) 1 EA $6,000 /EA   $6,000.00 

4.  WQ Sand Filter Basin  1 EA $6,000 /EA   $6,000.00 

5.  Spillway Protection (SC250 Mat)  76 SY $10 /SY   $760.00 

6.  Pond Outlet Structure  1 EA $5,000 /EA   $5,000.00 

           Total $ $27,450.00 

 

DRAINAGE & BRIDGE FEES  

 
The proposed replat of the Claremont Business Park Filing No. 2, Lot 1 into 3 commercial lots does not 
proposed a change to the zoning designation nor the impervious acreage, therefore no drainage fees are 
due. 
 

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 and drainage basin fee amounts in 2018.  
 

SUMMARY 
 
Development of Lot 2 PADMARK BUSINESS PARK FILING NO. 1 site will not adversely affect the 

surrounding development per this final drainage report with no negative impacts on surrounding 

developments and the East Fork Sand Creek channel. The proposed drainage facilities will adequately 

convey, detain and route runoff from the 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. The development of Lot 2 PADMARK BUSINESS PARK FILING NO. 1, project 

shall not adversely affect adjacent or downstream property. 
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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 0.0 0.0%

28 Ellicott loamy coarse 
sand, 0 to 5 percent 
slopes

A 4.2 100.0%

Totals for Area of Interest 4.2 100.0%

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.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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HYDROLOGIC CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BASIN

TOTAL

AREA

TOTAL

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

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

A 70030.82 1.61 1.61 0.81 0.88 0.00 0.81 0.88 0.00 0.81 0.88

B 4194.241 0.10 0.06 0.81 0.88 0.04 0.16 0.41 0.00 0.54 0.68

OS1 18329.62 0.42 0.00 0.00 0.42 0.09 0.36 0.09 0.36

LOT 2 PADMARK BUSINESS PARK FILING NO. 1 

PROPOSED DRAINAGE CALCULATIONS

(Area Runoff Coefficient Summary)

STREETS  /  DEVELOPED OVERLAND / DEVELOPED OVERLAND / UNDEVELOPED WEIGHTED 

MS CIVIL, INC

Proposed Drainage Calcs (Lot 2).xls Page 1 2/6/2018



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.)

A 1.61 0.81 0.88 0.81 45 2.0 2.1 145 5.7% 4.8 0.5 2.7 11.1 5.2 8.7 6.7 12.3

B 0.10 0.54 0.68 0.54 40 2.2 3.6 100 3.2% 3.6 0.5 4.1 10.8 5.2 8.7 0.3 0.6

OS1 0.42 0.09 0.36 0.09 45 1.0 9.4 100 6.0% 2.4 0.7 10.1 10.8 4.1 6.9 0.2 1.0

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

Date:

Checked by:

TOTAL  FLOWS 

VAS

INTENSITY *

FINAL DRAINAGE REPORT 

LOT 2 PADMARK BUSINESS PARK FILING NO. 1 

Time of Travel (T t )

CMN

From DCM Table 5-1

2/6/2018

(Area Drainage Summary)
From Area Runoff Coefficient Summary

MS CIVIL, INC.

Proposed Drainage Calcs (Lot 2).xls Page 1 2/6/2018



OVERLAND PIPE  /  CHANNEL FLOW INTENSITY * TOTAL  FLOWS 

DESIGN POINT CONTRIBUTING BASINS CA5 CA100 C5 Length Height TC Length Slope Velocity Tt TOTAL LocationI5 I100 Q5 Q100 COMMENTS

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

1 A, OS1 1.34 1.57 0.45 50 1 6.6 210 5.7% 4.8 0.7 7.3 4.6 7.7 6.2 12.1 SAND FILTER BASIN AND

CDOT TYPE C

OUTLET STRUCTURE

Calculated by:

Date:

Checked by:

From Area Runoff Coefficient Summary

VAS

2/6/2018

Time of Travel (T t )

CMN

LOT 2 PADMARK BUSINESS PARK FILING NO. 1 

FINAL DRAINAGE REPORT 

(Basin Routing Summary)

MS CIVIL, INC.

Proposed Drainage Calcs (Lot 2).xls Page 1 2/6/2018



Intensity* Flow

PIPE
Contributing

Pipes/Design Points

Equivalent

CA 5

Equivalent

CA 100

Maximum

T C

I 5 I 100 Q 5 Q 100

1 DP1  1.34 1.57 7.3 4.6 7.7 6.2 12.1

2
Anticipated Commercial Development of 

Lot 3 Padmark Business Park Fil. No. 1
0.70 0.77 5.0 5.2 8.7 3.6 6.6

3 PR1, PR2 2.05 2.33 8.5 4.4 7.3 8.9 17.1

* 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

LOT 2 PADMARK BUSINESS PARK FILING NO. 1 

FINAL DRAINAGE REPORT 

(Storm Sewer Routing Summary)

CMN

  FB- Flow By from Design Point 2/6/2018

MS CIVIL, INC

Proposed Drainage Calcs (Lot 2).xls Page 1 2/6/2018
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Contributing 

Basins

Area 

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

A 1.61 0.81 95 152.73

OS1 0.42 0.09 2 0.84

Totals 2.03 153.57

Imperviousness 

of WQ Pond 1 75.7

Weighted Percent Imperviousness of WQ SFB

dsdlaforce
Callout
Check the input.  The number is off by two decimal places.



Project:

Basin ID:

Depth Increment = ft

Required Volume Calculation 6358 Media Surface -- 0.00 -- -- -- 851 0.020

Selected BMP Type = SF 6359 -- 1.00 -- -- -- 1,661 0.038 1,239 0.028

Watershed Area = 2.03 acres Note: L / W Ratio < 1 6359.75 EM SPILL -- 1.75 -- -- -- 2,315 0.053 2,723 0.063

Watershed Length = 158 ft L / W Ratio = 0.3 6360 -- 2.00 -- -- -- 2,543 0.058 3,328 0.076

Watershed Slope = 0.046 ft/ft 6361 -- 3.00 -- -- -- 3,497 0.080 6,373 0.146

Watershed Imperviousness = 75.70% 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) = 0.041 acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.199 acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.138 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.179 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.216 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 0.258 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 0.300 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 0.349 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 0.462 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.130 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.170 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.203 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.242 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.265 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.287 acre-feet -- -- -- --

-- -- -- --

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

Zone 1 Volume (WQCV) = 0.041 acre-feet -- -- -- --

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

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

Total Detention Basin Volume = 0.041 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 -- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Optional User Override

1-hr Precipitation

Total detention volume 

is less than 100-year 

volume.

Volume 

(ft 3̂)

Volume 

(ac-ft)

Area 

(acre)

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)

Lot 2 Padmark Business Park Filing No. 1

Basin A and Basin OS1 

UD-Detention, Version 3.07 (February 2017)

Example Zone Configuration (Retention Pond)

UD-Detention_v3.07_SFB (Lot2).xlsm, Basin 2/6/2018, 3:28 PM



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

1.30 Zone 1 (WQCV) 1.30 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) 1.30 0.041 Filtration Media

Zone 2

Zone 3

0.041 Total

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

Underdrain Orifice Invert Depth = 1.89 ft (distance below the filtration media surface) Underdrain Orifice Area = 0.0 ft
2

Underdrain Orifice Diameter = 1.00 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 = 1.30 ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 1.30 feet

Overflow Weir Front Edge Length = 2.91 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 = should be > 4

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Lot 2 Padmark Business Park Filing No. 1 

Basin A and Basin OS1

Example Zone Configuration (Retention Pond)

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

Horiz. Length of Weir Sides = 2.91 feet Overflow Grate Open Area w/o Debris = 5.93 ft
2

Overflow Grate Open Area % = 70% %, grate open area/total area Overflow Grate Open Area w/ Debris = 2.96 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 = ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = ft
2

Circular Orifice Diameter = inches Outlet Orifice Centroid = 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= 6359.75 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.32 feet

Spillway Crest Length = 21.50 feet Stage at Top of Freeboard = 6361.07 feet

Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 0.08 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) = 0.041 0.199 0.138 0.179 0.216 0.258 0.300 0.349 0.462

OPTIONAL Override Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) = 0.041 0.199 0.137 0.179 0.216 0.258 0.300 0.350 0.462

Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.00 0.01 0.02 0.04 0.31 0.74 1.61

Predevelopment Peak Q (cfs) = 0.0 0.0 0.0 0.0 0.0 0.1 0.6 1.5 3.3

Peak Inflow Q (cfs) = 1.5 7.0 4.8 6.3 7.6 9.0 10.4 12.1 16.0

Peak Outflow Q (cfs) = 0.0 6.0 3.7 5.2 6.7 8.1 9.5 11.1 14.5

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 318.6 176.1 92.9 15.2 7.4 4.4

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 Overflow Grate 1

Max Velocity through Grate 1 (fps) = N/A -0.01 -0.01 0.0 0.0 0.0 0.0 0.0 0.0

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 11 12 12 11 11 10 10 9

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

Maximum Ponding Depth (ft) = 1.21 1.69 1.58 1.65 1.71 1.77 1.82 1.90 2.08

Area at Maximum Ponding Depth (acres) = 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06

Maximum Volume Stored (acre-ft) = 0.037 0.059 0.054 0.057 0.061 0.064 0.067 0.071 0.082

dsdlaforce
Callout
Per the GEC the depth from the spillway crest to bottom of the SF is 1.75' which is less than the calculated 100 yr ponding depth which means portion of the 100yr developed flow is overtopping the emergency spillway.  Revise the spillway elevation.



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) 1 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 = 0 0.42(diameter = 3/4 inch) WQCV 121 Watershed Constraint Check

Count_OutletPipe2 = 0 0.50(diameter = 13/16 inch) 2 Year 158 Slope 0.040

COUNTA_2 (Standard FSD Setup)= 0 0.58(diameter = 7/8 inch) EURV 169 Shape 1.00

MaxPondDepth_Error? FALSE 0.67(diameter = 15/16 inch) 5 Year 165

Hidden Parameters & Calculations 0.76 (diameter = 1 inch) 10 Year 171 Spillway Depth

0.86(diameter = 1-1/16 inches) 25 Year 177 0.32

WQ Plate Flow at 100yr depth = 0.00 0.97(diameter = 1-1/8 inches) 50 Year 182

CLOG #1= 35% 1.08(diameter = 1-3/16 inches) 100 Year 190 1 Z1_Boolean

Cdw #1 = 1.15 1.20(diameter = 1-1/4 inches) 500 Year 209 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 1 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 0 0 1 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) = 0 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

Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
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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]

2.41  min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0:02:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hydrograph 0:04:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Constant 0:07:14 0.07 0.32 0.22 0.29 0.34 0.41 0.47 0.55 0.71

2.078 0:09:38 0.18 0.84 0.58 0.76 0.91 1.08 1.26 1.46 1.91

0:12:03 0.47 2.16 1.50 1.95 2.35 2.78 3.23 3.75 4.92

0:14:28 1.28 5.95 4.13 5.36 6.45 7.65 8.87 10.31 13.52

0:16:52 1.48 6.96 4.81 6.26 7.55 8.97 10.43 12.14 15.98

0:19:17 1.39 6.62 4.57 5.95 7.18 8.54 9.93 11.57 15.23

0:21:41 1.26 6.02 4.15 5.41 6.53 7.77 9.03 10.53 13.87

0:24:06 1.11 5.34 3.68 4.80 5.80 6.90 8.03 9.37 12.36

0:26:31 0.94 4.57 3.14 4.11 4.97 5.92 6.90 8.06 10.65

0:28:55 0.82 4.00 2.75 3.59 4.34 5.17 6.03 7.03 9.29

0:31:20 0.74 3.61 2.48 3.25 3.93 4.68 5.45 6.37 8.41

0:33:44 0.59 2.95 2.02 2.64 3.21 3.83 4.46 5.22 6.92

0:36:09 0.47 2.38 1.62 2.13 2.59 3.10 3.62 4.24 5.63

0:38:34 0.34 1.79 1.21 1.61 1.96 2.35 2.75 3.23 4.31

0:40:58 0.24 1.31 0.88 1.17 1.43 1.72 2.02 2.38 3.19

0:43:23 0.18 0.96 0.65 0.86 1.05 1.26 1.48 1.74 2.32

0:45:47 0.15 0.75 0.51 0.67 0.82 0.99 1.15 1.35 1.81

0:48:12 0.12 0.62 0.42 0.56 0.68 0.81 0.95 1.12 1.49

0:50:37 0.10 0.53 0.36 0.48 0.58 0.69 0.81 0.95 1.26

0:53:01 0.09 0.47 0.32 0.42 0.51 0.61 0.71 0.83 1.11

0:55:26 0.08 0.42 0.29 0.38 0.46 0.55 0.64 0.75 1.00

0:57:50 0.08 0.39 0.27 0.35 0.43 0.51 0.60 0.70 0.93

1:00:15 0.06 0.29 0.20 0.26 0.31 0.37 0.44 0.51 0.68

1:02:40 0.04 0.21 0.14 0.19 0.23 0.27 0.32 0.37 0.50

1:05:04 0.03 0.15 0.10 0.14 0.17 0.20 0.23 0.27 0.36

1:07:29 0.02 0.11 0.08 0.10 0.12 0.15 0.17 0.20 0.27

1:09:53 0.01 0.08 0.05 0.07 0.09 0.10 0.12 0.14 0.19

1:12:18 0.01 0.06 0.04 0.05 0.06 0.07 0.09 0.10 0.13

1:14:43 0.01 0.04 0.03 0.03 0.04 0.05 0.06 0.07 0.09

1:17:07 0.00 0.02 0.02 0.02 0.03 0.03 0.04 0.05 0.06

1:19:32 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.03 0.04

1:21:56 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.02

Detention Basin Outlet Structure Design
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1:21:56 0.00 0.01 0.00 0.01 0.01 0.01 0.01 0.01 0.02

1:24:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01

1:26:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:29:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:31:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:33:59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:36:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:38:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:41:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:43:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:46:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:48:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:50:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:53:16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:55:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1:58:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:00:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:02:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:05:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:07:44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:10:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:12:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:14:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:17:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:19:47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:22:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:24:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:27:01 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

2:31:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:34:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:36:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:39:04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:41:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:43:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:46:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:48:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:51:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2:53:31 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]

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).

Detention Basin Outlet Structure Design

Stage - Storage

Description

UD-Detention, Version 3.07 (February 2017)



Sheet 1 of 2

Designer:

Company:

Date:

Project:

Location:

1. Basin Storage Volume

A) Effective Imperviousness of Tributary Area, Ia Ia = 75.7 %

     (100% if all paved and roofed areas upstream of sand filter)

B)  Tributary Area's Imperviousness Ratio (i = Ia/100) i = 0.757

C)  Water Quality Capture Volume (WQCV) Based on 12-hour Drain Time WQCV = 0.24 watershed inches

       WQCV= 0.8 * (0.91* i
3 
- 1.19 * i

2 
+ 0.78 * i)

D)  Contributing Watershed Area (including sand filter area) Area = 88,360 sq ft

E)  Water Quality Capture Volume (WQCV) Design Volume VWQCV = 1,787 cu ft

       VWQCV = WQCV / 12 * Area

F)  For Watersheds Outside of the Denver Region, Depth of d6 =  in

      Average Runoff Producing Storm

G)  For Watersheds Outside of the Denver Region, VWQCV OTHER = cu ft

      Water Quality Capture Volume (WQCV) Design Volume

H)  User Input of Water Quality Capture Volume (WQCV) Design Volume VWQCV USER = cu ft

     (Only if a different WQCV Design Volume is desired)

2. Basin Geometry

A) WQCV Depth DWQCV = 1.5 ft

B) Sand Filter Side Slopes (Horizontal distance per unit vertical, Z = 4.00 ft / ft

     4:1 or flatter preferred).  Use "0" if sand filter has vertical walls.

C) Minimum Filter Area (Flat Surface Area) AMin = 836 sq ft

D) Actual Filter Area AActual = 850 sq ft

E) Volume Provided VT = 1851 cu ft

3. Filter Material

4. Underdrain System

A) Are underdrains provided?

B) Underdrain system orifice diameter for 12 hour drain time 

i) Distance From Lowest Elevation of the Storage y = 1.9 ft

    Volume to the Center of the Orifice

ii) Volume to Drain in 12 Hours Vol12 = 1,787 cu ft

iii) Orifice Diameter, 3/8" Minimum DO = 15 / 16  in

Lot 2 Padmark Business Park Filing No. 1 

Meadowbrook Parkway 

Design Procedure Form:  Sand Filter (SF)

Chase M. Neises

M&S Civil Consultants Inc. 

February 6, 2018

UD-BMP (Version 3.06, November 2016)

Choose One

Choose One

18" CDOT Class B or C Filter Material

Other (Explain):

YES

NO

UD-BMP_v3.06_SFB (Lot2).xlsm, SF 2/6/2018, 3:32 PM



Sheet 2 of 2

Designer:

Company:

Date:

Project:

Location:

5. Impermeable Geomembrane Liner and Geotextile Separator Fabric

A)  Is an impermeable liner provided due to proximity 

      of structures or groundwater contamination?

6-7. Inlet / Outlet Works

A)  Describe the type of energy dissipation at inlet points and means of

      conveying flows in excess of the WQCV through the outlet

Notes:

Design Procedure Form:  Sand Filter (SF)

Chase M. Neises

M&S Civil Consultants Inc. 

February 6, 2018

Lot 2 Padmark Business Park Filing No. 1 

Meadowbrook Parkway 

Choose One

YES NO

UD-BMP_v3.06_SFB (Lot2).xlsm, SF 2/6/2018, 3:32 PM



Elevation SF CF AF Sum

6358.00 851.00 0

6359.00 1,660.00 1,255.50 0.03 0.03

6359.75 2,315.00 1,490.63 0.03 0.06

Total = 2,746 CF

Total = 0.1 Ac-ft

At top of Outlet Box Elevation = 6359.30 , the Volume is 1851 CF

100 Year Spillway Crest Elevation = 6359.75

 

 

Calculated by: CMN

Date: 2/2/2018

Checked by:

Storage

Lot 2 Padmark Business Park 
DRAINAGE REPORT DRAINAGE CALCULATIONS

(Pond Volume/Storage Calculation)

SAND FILTER BASIN

2/6/2018



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PROPOSED DRAINAGE MAP 
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20 BOULDER CRESCENT, SUITE 110
COLORADO SPRINGS, CO  80903
PHONE: 719.955.5485

LOT 2 PADMARK BUSINESS PARK FILING NO. 1

COUNTY OF EL PASO, STATE OF COLORADO

PROPOSED DRAINAGE MAP

FEBRUARY 2018
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GRADING AND EROSION CONTROL NOTES:  1.	CONSTRUCTION MAY NOT COMMENCE UNTIL A CONSTRUCTION PERMIT IS OBTAINED FROM DEVELOPMENT SERVICES AND CONSTRUCTION MAY NOT COMMENCE UNTIL A CONSTRUCTION PERMIT IS OBTAINED FROM DEVELOPMENT SERVICES AND A PRECONSTRUCTION CONFERENCE IS HELD WITH DEVELOPMENT SERVICES INSPECTIONS. 2.	STORMWATER DISCHARGES FROM CONSTRUCTION SITES SHALL NOT CAUSE OR THREATEN TO CAUSE POLLUTION, STORMWATER DISCHARGES FROM CONSTRUCTION SITES SHALL NOT CAUSE OR THREATEN TO CAUSE POLLUTION, CONTAMINATION, OR DEGRADATION OF STATE WATERS. ALL WORK AND EARTH DISTURBANCE SHALL BE DONE IN A MANNER THAT MINIMIZES POLLUTION OF ANY ON-SITE OR OFF SITE WATERS, INCLUDING WETLANDS. 3.	NOTWITHSTANDING ANYTHING DEPICTED IN THESE PLANS IN WORDS OR GRAPHIC REPRESENTATION, ALL DESIGN AND NOTWITHSTANDING ANYTHING DEPICTED IN THESE PLANS IN WORDS OR GRAPHIC REPRESENTATION, ALL DESIGN AND CONSTRUCTION RELATED TO ROADS, STORM DRAINAGE AND EROSION CONTROL SHALL CONFORM TO THE STANDARDS AND REQUIREMENTS OF THE MOST RECENT VERSION OF THE RELEVANT ADOPTED EL PASO COUNTY STANDARDS, INCLUDING THE LAND DEVELOPMENT CODE, THE ENGINEERING CRITERIA MANUAL, THE DRAINAGE CRITERIA MANUAL, AND THE DRAINAGE CRITERIA MANUAL VOLUME 2.  ANY DEVIATIONS TO REGULATIONS AND STANDARDS MUST BE REQUESTED, AND APPROVED, IN WRITING. 4.	A SEPARATE STORMWATER MANAGEMENT PLAN (SMWP) FOR THIS PROJECT SHALL BE COMPLETED AND AN EROSION AND A SEPARATE STORMWATER MANAGEMENT PLAN (SMWP) FOR THIS PROJECT SHALL BE COMPLETED AND AN EROSION AND STORMWATER QUALITY CONTROL PERMIT (ESQCP) ISSUED PRIOR TO COMMENCING CONSTRUCTION. DURING CONSTRUCTION THE SWMP IS THE RESPONSIBILITY OF THE DESIGNATED STORMWATER MANAGER, SHALL BE LOCATED ON SITE AT ALL TIMES AND SHALL BE KEPT UP TO DATE WITH WORK PROGRESS AND CHANGES IN THE FIELD. 5.	ONCE THE ESQCP HAS BEEN ISSUED, THE CONTRACTOR MAY INSTALL THE INITIAL STAGE EROSION AND SEDIMENT ONCE THE ESQCP HAS BEEN ISSUED, THE CONTRACTOR MAY INSTALL THE INITIAL STAGE EROSION AND SEDIMENT CONTROL BMPS AS INDICATED ON THE GEC.  A PRECONSTRUCTION MEETING BETWEEN THE CONTRACTOR, ENGINEER, AND EL PASO COUNTY WILL BE HELD PRIOR TO ANY CONSTRUCTION.  IT IS THE RESPONSIBILITY OF THE APPLICANT TO COORDINATE THE MEETING TIME AND PLACE WITH COUNTY DSD INSPECTIONS STAFF. 6.	SOIL EROSION CONTROL MEASURES FOR ALL SLOPES, CHANNELS, DITCHES, OR ANY DISTURBED LAND AREA SHALL BE SOIL EROSION CONTROL MEASURES FOR ALL SLOPES, CHANNELS, DITCHES, OR ANY DISTURBED LAND AREA SHALL BE COMPLETED WITHIN 21 CALENDAR DAYS AFTER FINAL GRADING, OR FINAL EARTH DISTURBANCE, HAS BEEN COMPLETED.  DISTURBED AREAS AND STOCKPILES WHICH ARE NOT AT FINAL GRADE BUT WILL REMAIN DORMANT FOR LONGER THAN 30 DAYS SHALL ALSO BE MULCHED WITHIN 21 DAYS AFTER INTERIM GRADING.  AN AREA THAT IS GOING TO REMAIN IN AN INTERIM STATE FOR MORE THAN 60 DAYS SHALL ALSO BE SEEDED.  ALL TEMPORARY SOIL EROSION CONTROL MEASURES AND BMPS SHALL BE MAINTAINED UNTIL PERMANENT SOIL EROSION CONTROL MEASURES ARE IMPLEMENTED AND ESTABLISHED. 7.	TEMPORARY SOIL EROSION CONTROL FACILITIES SHALL BE REMOVED AND EARTH DISTURBANCE AREAS GRADED AND TEMPORARY SOIL EROSION CONTROL FACILITIES SHALL BE REMOVED AND EARTH DISTURBANCE AREAS GRADED AND STABILIZED WITH PERMANENT SOIL EROSION CONTROL MEASURES PURSUANT TO STANDARDS AND SPECIFICATION PRESCRIBED IN THE DCM VOLUME II AND THE ENGINEERING CRITERIA MANUAL (ECM) APPENDIX I. 8.	ALL PERSONS ENGAGED IN EARTH DISTURBANCE SHALL IMPLEMENT AND MAINTAIN ACCEPTABLE SOIL EROSION AND ALL PERSONS ENGAGED IN EARTH DISTURBANCE SHALL IMPLEMENT AND MAINTAIN ACCEPTABLE SOIL EROSION AND SEDIMENT CONTROL MEASURES INCLUDING BMPS IN CONFORMANCE WITH THE EROSION CONTROL TECHNICAL STANDARDS OF THE DRAINAGE CRITERIA MANUAL (DCM) VOLUME II AND IN ACCORDANCE WITH THE STORMWATER MANAGEMENT PLAN (SWMP). 9.	ALL TEMPORARY EROSION CONTROL FACILITIES INCLUDING BMPS AND ALL PERMANENT FACILITIES INTENDED TO CONTROL ALL TEMPORARY EROSION CONTROL FACILITIES INCLUDING BMPS AND ALL PERMANENT FACILITIES INTENDED TO CONTROL EROSION OF ANY EARTH DISTURBANCE OPERATIONS, SHALL BE INSTALLED AS DEFINED IN THE APPROVED PLANS, THE SWMP AND THE DCM VOLUME II AND MAINTAINED THROUGHOUT THE DURATION OF THE EARTH DISTURBANCE OPERATION.   10.	ANY EARTH DISTURBANCE SHALL BE CONDUCTED IN SUCH A MANNER SO AS TO EFFECTIVELY REDUCE ACCELERATED ANY EARTH DISTURBANCE SHALL BE CONDUCTED IN SUCH A MANNER SO AS TO EFFECTIVELY REDUCE ACCELERATED SOIL EROSION AND RESULTING SEDIMENTATION. ALL DISTURBANCES SHALL BE DESIGNED, CONSTRUCTED, AND COMPLETED SO THAT THE EXPOSED AREA OF ANY DISTURBED LAND SHALL BE LIMITED TO THE SHORTEST PRACTICAL PERIOD OF TIME. 11.	ANY TEMPORARY OR PERMANENT FACILITY DESIGNED AND CONSTRUCTED FOR THE CONVEYANCE OF STORMWATER ANY TEMPORARY OR PERMANENT FACILITY DESIGNED AND CONSTRUCTED FOR THE CONVEYANCE OF STORMWATER AROUND, THROUGH, OR FROM THE EARTH DISTURBANCE AREA SHALL BE DESIGNED TO LIMIT THE DISCHARGE TO A NON-EROSIVE VELOCITY. 12.	CONCRETE WASH WATER SHALL BE CONTAINED AND DISPOSED OF IN ACCORDANCE WITH THE SWMP. NO WASH WATER CONCRETE WASH WATER SHALL BE CONTAINED AND DISPOSED OF IN ACCORDANCE WITH THE SWMP. NO WASH WATER SHALL BE DISCHARGED TO OR ALLOWED TO RUNOFF TO STATE WATERS, INCLUDING ANY SURFACE OR SUBSURFACE STORM DRAINAGE SYSTEM OR FACILITIES. 13.	EROSION CONTROL BLANKETING IS TO BE USED ON SLOPES STEEPER THAN 3:1. EROSION CONTROL BLANKETING IS TO BE USED ON SLOPES STEEPER THAN 3:1. 14.	BUILDING, CONSTRUCTION, EXCAVATION, OR OTHER WASTE MATERIALS SHALL NOT BE TEMPORARILY PLACED OR STORED BUILDING, CONSTRUCTION, EXCAVATION, OR OTHER WASTE MATERIALS SHALL NOT BE TEMPORARILY PLACED OR STORED IN THE STREET, ALLEY, OR OTHER PUBLIC WAY, UNLESS IN ACCORDANCE WITH AN APPROVED TRAFFIC CONTROL PLAN.  BMP'S MAY BE REQUIRED BY EL PASO COUNTY ENGINEERING IF DEEMED NECESSARY, BASED ON SPECIFIC CONDITIONS AND CIRCUMSTANCES. 15.	VEHICLE TRACKING OF SOILS AND CONSTRUCTION DEBRIS OFF-SITE SHALL BE MINIMIZED.  MATERIALS TRACKED OFFSITE VEHICLE TRACKING OF SOILS AND CONSTRUCTION DEBRIS OFF-SITE SHALL BE MINIMIZED.  MATERIALS TRACKED OFFSITE SHALL BE CLEANED UP AND PROPERLY DISPOSED OF IMMEDIATELY.   16.	CONTRACTOR SHALL BE RESPONSIBLE FOR THE REMOVAL OF ALL WASTES FROM THE CONSTRUCTION SITE FOR CONTRACTOR SHALL BE RESPONSIBLE FOR THE REMOVAL OF ALL WASTES FROM THE CONSTRUCTION SITE FOR DISPOSAL IN ACCORDANCE WITH LOCAL AND STATE REGULATORY REQUIREMENTS.  NO CONSTRUCTION DEBRIS, TREE SLASH, BUILDING MATERIAL WASTES OR UNUSED BUILDING MATERIALS SHALL BE BURIED, DUMPED, OR DISCHARGED AT THE SITE. 17.	THE OWNER, SITE DEVELOPER, CONTRACTOR, AND/OR THEIR AUTHORIZED AGENTS SHALL BE RESPONSIBLE FOR THE THE OWNER, SITE DEVELOPER, CONTRACTOR, AND/OR THEIR AUTHORIZED AGENTS SHALL BE RESPONSIBLE FOR THE REMOVAL OF ALL CONSTRUCTION DEBRIS, DIRT, TRASH, ROCK, SEDIMENT, AND SAND THAT MAY ACCUMULATE IN THE STORM SEWER OR OTHER DRAINAGE CONVEYANCE SYSTEM AND STORMWATER APPURTENANCES AS A RESULT OF SITE DEVELOPMENT.  18.	THE QUANTITY OF MATERIALS STORED ON THE PROJECT SITE SHALL BE LIMITED, AS MUCH AS PRACTICAL, TO THAT THE QUANTITY OF MATERIALS STORED ON THE PROJECT SITE SHALL BE LIMITED, AS MUCH AS PRACTICAL, TO THAT QUANTITY REQUIRED TO PERFORM THE WORK IN AN ORDERLY SEQUENCE.  ALL MATERIALS STORED ON-SITE SHALL BE STORED IN A NEAT, ORDERLY MANNER, IN THEIR ORIGINAL CONTAINERS, WITH ORIGINAL MANUFACTURER'S LABELS. 19.	NO CHEMICALS ARE TO BE USED BY THE CONTRACTOR, WHICH HAVE THE POTENTIAL TO BE RELEASED IN STORMWATER NO CHEMICALS ARE TO BE USED BY THE CONTRACTOR, WHICH HAVE THE POTENTIAL TO BE RELEASED IN STORMWATER UNLESS PERMISSION FOR THE USE OF A SPECIFIC CHEMICAL IS GRANTED IN WRITING BY THE ECM ADMINISTRATOR.  IN GRANTING THE USE OF SUCH CHEMICALS, SPECIAL CONDITIONS AND MONITORING MAY BE REQUIRED. 20.	BULK STORAGE STRUCTURES FOR PETROLEUM PRODUCTS AND OTHER CHEMICALS SHALL HAVE ADEQUATE PROTECTION BULK STORAGE STRUCTURES FOR PETROLEUM PRODUCTS AND OTHER CHEMICALS SHALL HAVE ADEQUATE PROTECTION SO AS TO CONTAIN ALL SPILLS AND PREVENT ANY SPILLED MATERIAL FROM ENTERING STATE WATERS, INCLUDING ANY SURFACE OR SUBSURFACE STORM DRAINAGE SYSTEM OR FACILITIES. 21.	NO PERSON SHALL CAUSE THE IMPEDIMENT OF STORMWATER FLOW IN THE FLOW LINE OF THE CURB AND GUTTER OR NO PERSON SHALL CAUSE THE IMPEDIMENT OF STORMWATER FLOW IN THE FLOW LINE OF THE CURB AND GUTTER OR IN THE DITCHLINE. 22.	INDIVIDUALS SHALL COMPLY WITH THE “COLORADO WATER QUALITY CONTROL ACT” (TITLE 25, ARTICLE 8, CRS), AND THE INDIVIDUALS SHALL COMPLY WITH THE “COLORADO WATER QUALITY CONTROL ACT” (TITLE 25, ARTICLE 8, CRS), AND THE COLORADO WATER QUALITY CONTROL ACT” (TITLE 25, ARTICLE 8, CRS), AND THE  (TITLE 25, ARTICLE 8, CRS), AND THE CLEAN WATER ACT” (33 USC 1344), IN ADDITION TO THE REQUIREMENTS INCLUDED IN THE DCM VOLUME II AND THE  (33 USC 1344), IN ADDITION TO THE REQUIREMENTS INCLUDED IN THE DCM VOLUME II AND THE ECM APPENDIX I. ALL APPROPRIATE PERMITS MUST BE OBTAINED BY THE CONTRACTOR PRIOR TO CONSTRUCTION (NPDES, FLOODPLAIN, 404, FUGITIVE DUST, ETC.). IN THE EVENT OF CONFLICTS BETWEEN THESE REQUIREMENTS AND LAWS, RULES, OR REGULATIONS OF OTHER FEDERAL, STATE, OR COUNTY AGENCIES, THE MORE RESTRICTIVE LAWS, RULES, OR REGULATIONS SHALL APPLY. 23.	ALL CONSTRUCTION TRAFFIC MUST ENTER/EXIT THE SITE AT APPROVED CONSTRUCTION ACCESS POINTS.  ALL CONSTRUCTION TRAFFIC MUST ENTER/EXIT THE SITE AT APPROVED CONSTRUCTION ACCESS POINTS.  24.	PRIOR TO ACTUAL CONSTRUCTION THE PERMITEE SHALL VERIFY THE LOCATION OF EXISTING UTILITIES. PRIOR TO ACTUAL CONSTRUCTION THE PERMITEE SHALL VERIFY THE LOCATION OF EXISTING UTILITIES. 25.	A WATER SOURCE SHALL BE AVAILABLE ON SITE DURING EARTHWORK OPERATIONS AND UTILIZED AS REQUIRED TO A WATER SOURCE SHALL BE AVAILABLE ON SITE DURING EARTHWORK OPERATIONS AND UTILIZED AS REQUIRED TO MINIMIZE DUST FROM EARTHWORK EQUIPMENT AND WIND. 26.	THE SOILS REPORT FOR THIS SITE HAS BEEN PREPARED BY TERRACON # 23055071 MAY 30, 2006. AND SHALL BE THE SOILS REPORT FOR THIS SITE HAS BEEN PREPARED BY TERRACON # 23055071 MAY 30, 2006. AND SHALL BE CONSIDERED A PART OF THESE PLANS. 27.	AT LEAST TEN DAYS PRIOR TO THE ANTICIPATED START OF CONSTRUCTION, FOR PROJECTS THAT WILL DISTURB 1 ACRE AT LEAST TEN DAYS PRIOR TO THE ANTICIPATED START OF CONSTRUCTION, FOR PROJECTS THAT WILL DISTURB 1 ACRE OR MORE, THE OWNER OR OPERATOR OF CONSTRUCTION ACTIVITY SHALL SUBMIT A PERMIT APPLICATION FOR STORMWATER DISCHARGE TO THE COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT, WATER QUALITY DIVISION.  THE APPLICATION CONTAINS CERTIFICATION OF COMPLETION OF A STORMWATER MANAGEMENT PLAN (SWMP), OF WHICH THIS GRADING AND EROSION CONTROL PLAN MAY BE A PART.  FOR INFORMATION OR APPLICATION MATERIALS CONTACT: COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT WATER QUALITY CONTROL DIVISION WQCD - PERMITS 4300 CHERRY CREEK DRIVE SOUTH DENVER, CO 80246-1530 ATTN: PERMITS UNIT
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Per the GEC the depth from the spillway crest to
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calculated 100 yr ponding depth which means
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the emergency spillway.  Revise the spillway
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LOT 2 PADMARK BUSINESS PARK FILING NO. 1 

(Lot 44 of Claremont Business Park Filing No. 2) 

 

DRAINAGE PLAN STATEMENTS 

 

EERS STATEMENT 

hed drainage plan and report was prepared under my direction and supervision and are correct to 
f my knowledge and belief.   Said drainage report has been prepared according to the criteria 
e to the City of Colorado Springs.  I accept responsibility for any liability caused by any 
 acts, errors of omission on my part in preparing this report. 

____________________________ 
Sanchez, P.E. #37160 
n Behalf of M&S Civil Consultants, Inc 

OPER’S STATEMENT 

eloper have read and will comply with all the requirements specified in this drainage report 

 

______________________________ 
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signature block

(I) (Acres)*(I) 

152.73

0.84

153.57

SFB

Check the input.  The
number is off by two
decimal places.

th (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.14

cre-ft) = 0.041 0.199 0.138 0.179 0.216 0.258 0.300 0.349 0.462

cre-ft) =

cre-ft) = 0.041 0.199 0.137 0.179 0.216 0.258 0.300 0.350 0.462

/acre) = 0.00 0.00 0.00 0.01 0.02 0.04 0.31 0.74 1.61

Q (cfs) = 0.0 0.0 0.0 0.0 0.0 0.1 0.6 1.5 3.3

Q (cfs) = 1.5 7.0 4.8 6.3 7.6 9.0 10.4 12.1 16.0

Q (cfs) = 0.0 6.0 3.7 5.2 6.7 8.1 9.5 11.1 14.5

ent Q = N/A N/A N/A 318.6 176.1 92.9 15.2 7.4 4.4

 Flow = Filtration Media Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1 Overflow Grate 1

1 (fps) = N/A -0.01 -0.01 0.0 0.0 0.0 0.0 0.0 0.0

2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

hours) = 12 11 12 12 11 11 10 10 9

hours) = 12 13 13 13 13 13 12 12 12

th (ft) = 1.21 1.69 1.58 1.65 1.71 1.77 1.82 1.90 2.08

acres) = 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.06

cre-ft) = 0.037 0.059 0.054 0.057 0.061 0.064 0.067 0.071 0.082

Per the GEC the depth from the spillway crest to
bottom of the SF is 1.75' which is less than the
calculated 100 yr ponding depth which means
portion of the 100yr developed flow is
overtopping the emergency spillway.  Revise the
spillway elevation.
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