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1.0 STORMWATER QUALITY STATEMENT & OBJECTIVES 

 
Stormwater quality best management practices shall be implemented to minimize soil 

erosion, sedimentation, increased pollutant loads and changed water flow 

characteristics resulting from land disturbing activity, to the maximum extent 

practicable, so as to minimize pollution of receiving waters. 

Per Appendix A of the Colorado Department of Health, Water Quality Control Division’s 

(the Division) “General Permit Application for Stormwater Discharge Associated with 

Construction Activities”, the goal of the Stormwater Management Plan (SWMP) is: 

“To identify possible pollutant sources that may contribute pollutants to 

stormwater, and identify Best Management Practices (BMPs) that, when 

implemented, will reduce or eliminate any possible water quality impacts.   The 

SWMP must be completed and implemented at the time the project breaks 

ground, and revised if necessary as construction proceeds to accurately reflect 

the conditions and practices at the site.” 

This document is not intended to address training, site specific operational procedures, 

logistics, or other “means and methods” required to construct this project. 

This document must be kept at the construction site at all times. Inspections are to be 

made at least every 14 days and after any precipitation event. El Paso County requires 

that the inspector be contacted 48 hours prior to initial and final inspections. An 

inspection log entry shall be completed with each inspection performed. The inspection 

log shall be kept with the SWMP. The conditions of the SWMP and General Permit for 

Stormwater Discharges associated with the construction activity will remain in effect 

until final stabilization is achieved, and a notice of inactivation is sent to CDPHE 

Stormwater Quality Division. All pertinent records must be kept for at least 3 years from 

the date the site is stabilized. 

Drexel, Barrell & Co. has been retained to provide civil engineering services for the 

design of this project.  Drexel, Barrell & Co. is not responsible for implementation and 

maintenance of the Stormwater Management Plan. 

dotreese
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2.0 SITE DESCRIPTION 

2.1 DESCRIPTION OF CONSTRUCTION ACTIVITIES 

The project involves the development of Windermere in El Paso County, CO, a single 

family home subdivision. The proposed development consists of approximately 52.07  

acres of residential development  which will consist of 202 single family lots.  The entire 

project area will be disturbed.  The current area of disturbance is required to be 

updated by the Contractor on the SWMP as changes occur. 

 

The site work will include overlot grading, utility and drainage infrastructure, and 

roadway construction followed by single-family home construction. 

2.2 EXISTING SITE CONDITIONS 

The site is currently undeveloped and is 90% covered with native grass and vegetation, 

as determined by visual site inspection.  Historically, this site drains in all directions with 

a large hill in the southern half of the site and an existing temporary detention facility 

located at the northern end.  There is a large roadside ditch adjacent to Marksheffel 

Road that routes off-site runoff to the existing 24" CMP storm culvert under Marksheffel 

Road.  There are no stream crossings located within the project area. 

2.3 ADJACENT AREAS 

The site is bound on the west by Antelope Ridge Dr., on the north by the Chateau at 

Antelope Ridge subdivision, on the east by Marksheffel Rd., and on the south by N. 

Carefree Cir.  All of the construction activities are to take place on the site.  The 

surrounding areas should not be affected by the land disturbing and stabilization 

activities. 

2.4 SOILS 

From the Natural Resources Conservation Service (NRCS), the soils on the site as 

mapped by the Soil Conservation Service (SCS) are of the Truckton sandy loam, which is 

a hydrologic soil group A soil.  Hydrologic Soil Group A soils have a high infiltration rate 

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. Potential 

dotfurchak
Engineer
Item 8. Include soil erosion potential and impacts on discharge
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effects of soil erosion include compaction, loss of soil structure, nutrient degradation, 

soil salinity and increased sediment load downstream. 

2.5 AREAS AND VOLUME STATEMENT 

The project site consists of approximately 52.07 acres.  Unadjusted overlot earthwork 

volumes within the construction site are approximately 150,000 CY of cut to fill. 

2.6 CONTROLS AND MEASURES DURING CONSTRUCTION 

Stabilization activities are anticipated to begin in the summer of 2019.  A construction 

schedule will be prepared by the contractor prior to land disturbing activities.  

Installation of stabilization measures will be completed in one phase.  The general 

sequence of major construction activities is as follows: 

1. Temporary Erosion Control Measures  – Temporary erosion control measures, 

such as silt fence and construction of  vehicle tracking pads and staging area will 

be completed prior to any other large scale activity.  The vehicle tracking pad 

will ensure a reduction of tracking of soil on and off the construction site.  The 

staging area will house the materials, petroleum product storage (if any), trash 

dumpster, sanitary facilities and hazardous spill clean-up areas.  These are all 

potential pollutants that are not sediment related. 

2. Trash and Debris Removal  – Existing trash and debris shall be removed from the 

site and hauled to designated receiving facility. 

3. Site Clearing – The area to be disturbed for construction will be cleared and 

grubbed, as necessary to the perimeter of erosion control.  The sequence of the 

areas to be cleared and grubbed are subject to the contractor’s means and 

methods of construction of the site; however, the general plan is to work 

towards where the vehicle tracking pads are located in order to eliminate 

backtracking over areas that have already been completed. 

4. Overlot Grading – Overlot grading will occur to bring the site to the proposed 

sub–grade elevations in paved areas, and to finished grade elevations in the 

dotreese
Engineer
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landscape and detention areas. Spoils from the site will be removed from the 

site and hauled to a designated receiving facility or location. 

5. Utility Installation – Utility installation will consist of water, sanitary sewer, 

electric, and telephone and natural gas service lines.  Storm drain lines will also 

be installed.  Utility locations will be obtained prior to commencement of 

construction activities. 

6. Final Grading – The site will be brought to final elevations with the installation 

of the proposed paving and final blending to existing grades on the perimeter of 

the improvement area.  

7. Permanent Re-vegetation – Erosion control blanket will be installed at all areas 

graded to a 3:1 slope and greater.   Areas not paved will be re-vegetated and/or 

landscaped by the contractor or owner on an as-needed basis.  Vegetation and 

stabilization of soil will aid in the trapping of sediment and reducing soil erosion.  

8. Removal of Temporary BMP’s – Temporary erosion control measures may be 

removed once the site has achieved final 70 percent of pre disturbance levels 

and vegetation cover is capable of reducing soil erosion.  All permanent BMPs 

shall be cleaned and functioning before any temporary BMPs are removed. 

9. Housekeeping – The best BMP for a job site is good housekeeping around the 

site.  Routine site trash pickup and routine BMP inspection and maintenance are 

paramount for keeping a job site clean and tidy.  All petroleum storage areas in 

the staging area should be checked daily for leaks.  Any leaks shall be reported 

to the site foreman for clean up.  All personnel on site for both the contractor 

and subcontractors should be briefed on spill cleanup and containment 

procedures.  Employees shall also be briefed as to where the spill cleanup 

materials can be found if a spill should occur.  The spill plan shall be produced 

by the general contractor for the project and remain onsite for the duration of 

the project.  Contractor shall coordinate with the County to obtain the 

necessary contacts in the case that a spill occurs. 

dotreese
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2.7 POTENTIAL POLLUTION SOURCES 

Any substances with the potential to contaminate either the ground or ground surface 

water shall be cleanup up immediately following discovery, or contained until 

appropriate cleanup methods can be employed. Manufacturer’s recommended 

methods for cleanup shall be followed, along with proper disposal methods. All waste 

and debris created by construction at the site or removed from the site shall be 

disposed of in accordance with all laws, regulations and ordinances of the Federal, State 

and local agencies. The following is a summary of potential pollution sources and their 

associated measures intended to minimize the risk of pollution for this project.  

1) Disturbed and stored soils:  Straw waddles/fiber rolls, straw bale check 

dams and gravel bag check dams. 

2) Vehicle tracking and sediments:  VTC and Street Sweeping 

3) Vehicle and equipment maintenance and fueling: Spill prevention 

procedures. 

4) Dust or particulate generation from earthmoving activities and vehicle 

movement: water trucks for site watering. 

5) On site waste management of solid wastes (construction debris):  Waste 

container placement, covering and disposal. 

6) Worker trash and portable toilets:  Container placement, covering and 

disposal. 

7) Equipment repair or maintenance beyond normal fueling operations:  

Spill prevention procedures. 

The following items are not anticipated to be potential pollution sources for this project: 

1) Management of contaminated soils. 

2) Outdoor storage of fertilizers, chemicals or potentially polluting 

construction material. 
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3) Dedicated asphalt or concrete batch plants. 

2.8 NON-STORMWATER DISCHARGES 

Non-stormwater discharges possibly encountered during construction may include: 

watering down of the site, construction staging area, and excess dirt storage during high 

winds to minimize wind erosion and water utilized in soil compaction efforts.   

2.9 RECEIVING WATER 

Runoff generated by the proposed project will be passed to the onsite storm sewer 

system and detention ponds prior to discharging into the existing storm sewer system 

that continues to Sand Creek to the south.  The Extended Detention Basins will provide 

for both stormwater detention and water quality for the site. 

3.0 SITE MAP 

Attached as part of this plan is a Site Map (See Appendix C).  The drawing identifies the 

following: 

1) Project area boundary 

2) Area used for staging area  

3) Location of erosion control facilities or structures (BMP’s) 

4) Boundaries of 100-year floodplains (if applicable) 

The following items may not be indicated on the attached drawings, but will be 

determined by the individual contractors prior to and during construction activities: 

1) Areas used for storage of construction materials, soils, or wastes 

2) Location of portable toilets and waste receptacles 

3) Location of additional BMP’s that may become necessary as work 

progresses 

These items shall be added to the Site Map by the Contractor. 

dotreese
Engineer
Toilets: Portable toilets will be located a minimum of 50 feet from state waters.  They shall be adequately staked and cleaned on a weekly basis.  They will be inspected daily for spills.  
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4.0 BMP's FOR STORMWATER POLLUTION PREVENTION 

Best management practices (BMPs) used throughout the site shall include: surface 

roughening, silt fence, inlet protection, vehicle tracking control, temporary sediment 

basins, straw bale check dams, mulching and reseeding and concrete washout.   

4.1 EROSION CONTROL – STRUCTURAL PRACTICES 

A list of the Structural CMP’s for erosion and sediment control implemented on the site 

to minimize erosion and sediment are as follows. Refer to the SWMP Drawings for 

installation and maintenance requirements and location for each structural BMP. 

a) Concrete Washout Area (CWA): A shallow excavation with a 

small perimeter berm to isolate concrete truck washout 

operations. 

b) Erosion Control Blanket (ECB): Slopes steeper than or equal to 

3 (horizontal) to 1 (vertical) shall be protected with an erosion 

control blanket. 

c) Inlet Protection (IP): Installed to filter stormwater before 

entering any watercourses. 

d) Temporary Sediment Basin (TSB): An impoundment that 

captures sediment laden runoff and releases it slowly, 

providing prolonged settling times to capture coarse and fine 

grained soil particles. 

e) Straw Bale Check Dams (CD): Consists of straw bales designed 

to form a semi-porous filter able to withstand overstopping. 

f) Seeding and Mulching (SM): Temporary seeding and mulching 

can be used to stabilize disturbed areas that will be inactive 

for an extended period of time. Permanent seeding should be 

used to stabilize areas at final grade that will not otherwise be 

stabilized. 

dotreese
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g) Silt Fence (SF): A temporary sediment barrier constructed of 

woven fabric stretched across supporting posts. 

h) Stabilized Staging Area (SSA): Consists of stripping the topsoil 

and spreading a layer of granular material in the area to be 

used for a trailer, parking, storage, unloading and loading. 

i) Temporary Stockpile Areas (SP): Temporary stockpiles of 

excess excavated material and stockpiles for imported 

materials. Slopes shall not be steeper than 3 to 1. 

j) Vehicle Tracking Control (VTC): Consists of a rock pad that is 

intended to help strip mud from tires prior to vehicles leaving 

the construction site. Installed at all entrance/exit points to 

the site. The number of access points shall be minimized. 

Minimal clearing and grubbing may be necessary prior to installing the initial erosion 

control features. 

No clearing, grading, excavation, filling or other land disturbing activites shall be 

permitted until signoff and acceptance of the Grading and Erosion Control Plan is 

received from the County. 

Once signoff and acceptance is received the approved erosion and sediment control 

measures must be installed before land-disturbing activities are initiated so that no 

adverse effect of site alteration will impact surrounding property. 

4.2 EROSION CONTROL – NON-STRUCTURAL PRACTICES 

 

Non-structural practices for erosion and sediment control to be used to minimize 

erosion and sediment transport are: 

a) Seeding and mulching and landscape installation in areas that will not be 

hard surfaced, while minimizing the amount of vegetation to be removed 

during construction, leaving native vegetation in place when possible. 

b) Street sweeping around the construction site will be utilized when tracking 

of mud occurs on paved streets.  The sweeping will be required after any 

significant tracking has occurred; significant meaning any visible amount 
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that cannot be completely cleaned by hand.  The adjacent paved drive 

surfaces will be cleaned at the end of each day of construction activities.  

Sweeping efforts will continue as necessary until construction operations 

are completed. 

4.3 MATERIALS HANDLING & SPILL PREVENTION 
The SWMP administrator will inspect daily to ensure proper use and disposal of 

materials on site including building materials, paints, solvents, fertilizers, chemicals, 

waste materials and equipment maintenance or fueling procedures. All materials stored 

onsite will be stored in a neat and orderly manner in the original containers with the 

original manufacturer’s label, and if possible under a roof or other enclosure to prevent 

contact with stormwater. Chemicals should be stored within berms or other secondary 

containment devices to prevent leaks and spills from contacting stormwater runoff. 

Before disposing of the container, all of a product will be used up whenever possible 

and manufacturer’s recommendations for proper disposal will be followed according to 

state and local regulations. 

Material and equipment necessary for spill cleanup will be kept in the material storage 

are on site. Manufacturer’s recommendations for spill cleanup will be posted and site 

personnel will be made aware of the procedures along with the location of the 

information and cleanup supplies. 

The contractor shall have spill prevention and response procedures that include the 

following: 

a) Notification procedures to be used in the event of an 

accident. At the very least, the SWMP administrator should be 

notified. Depending on the nature of the spill and the material 

involved, the Colorado Department of Public Health and 

Environment (24-hour spill reporting line (877) 518-5608), 

downstream water users or other agencies may also need to 

be informed. 

b) Instructions for clean up procedures and identification of spill 

kit location(s). 

dotreese
Engineer
specify that this means adjacent "offsite" paved areas 
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c) Provisions for absorbents to be made available for use in fuel 

areas and for containers to be available for used absorbents. 

d) Procedures for properly washing out concrete truck chutes 

and other equipment in a manner and location so that the 

materials and wash water cannot discharge from the site and 

never into a storm drain system or stream. 

4.4 DEDICATED CONCRETE OR ASPHALT BATCH PLANTS 
No dedicated concrete or asphalt batch plants will be used. 

4.5 GROUNDWATER & STORMWATER DEWATERING 
In the event that groundwater is encountered or stormwater enters an excavation and 

dewatering is necessary, a separate CDPHE construction discharge (dewatering) permit 

will be required for groundwater dewatering and shall be obtained by the SWMP 

administrator. During groundwater or stormwater dewatering, locations and practices 

to be implemented to control stormwater pollution from excavations, etc., must be 

noted on the SWMP. Construction dewatering cannot be discharged to surface water or 

to storm sewer systems without separate permit coverage. The discharge of 

Construction Dewatering water to the ground, under specific conditions, may be 

allowed by the Stormwater Construction Permit when appropriate BMP’s are 

implemented. Refer to USDCM Volume III (UDFCD) for County acceptable means of 

dewatering. 

5.0 TIMING SCHEDULE 

The project is anticipated to begin construction in the summer of 2019 and be 

completed by Fall of 2020.  The contractor shall be responsible for producing a schedule 

that will show at a minimum: start and completion times including site grading 

operations, utility construction and the removal of the temporary erosion and sediment 

control measures. 

6.0 FINAL STABILIZATION AND LONG-TERM STORMWATER MANAGEMENT 

Final stabilization shall not be considered complete until 70% of new vegetated cover is 

established on areas not to be hard-surfaced.  Temporary sediment and erosion control 

measures installed prior to the construction phase will remain in place until this time.  

dotreese
Engineer
update anticipated dates
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Any sediment that collects within the site’s drainage system is considered unstabilized 

soil and must be removed prior to the site being considered finally stabilized. 

7.0 INSPECTION AND MAINTENANCE 

A site inspection of all erosion control facilities will be conducted every 14 days and 

within 24 hours after every precipitation event.  The entrance to the construction site 

shall be inspected daily and existing street cleaned, as necessary, of all materials tracked 

out of the site. 

The construction site perimeter, disturbed areas, and areas used for material storage 

that are exposed to precipitation shall be inspected for evidence of, or the potential for, 

pollutants entering the drainage system.  Erosion and sediment control measures 

identified in the SWMP shall be observed to ensure that they are operating correctly. 

Based on the results of the inspection, the description of potential pollutant sources and 

the pollution prevention and control measures that are identified in this plan shall be 

revised and modified as appropriate as soon as practicable after such inspection.  

Modification to control measures shall be implemented in a timely manner, but in no 

case more than seven (7) calendar days after the inspection. 

The operator shall be responsible for documenting inspections and maintaining records.  

Uncontrolled releases of mud or muddy water or measurable quantities of sediment 

found off the site shall be recorded with a brief explanation as to the measures taken to 

prevent future releases as well as any measure taken to clean up the sediment that has 

left the site.  All signed inspection record/logs should be kept on site and made available 

to the El Paso County or CDPHE personnel upon request.  

All temporary and permanent erosion and sediment control facilities shall be 

maintained and repaired per manufacturer’s specifications to assure continued 

performance of their intended function.  Repairs should be completed within 24 to 48 

hours.  Silt fences may require periodic replacement.   

dotreese
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add "or snowmelt event that causes surface erosion"
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Per ECM Appendix I.5 --- Specify that inspections will be performed by a Qualified Stormwater Manager who has documentation of their credentials (PE, certified erosion control inspector/specialist, certified in a City-approved inspection training program, etc). And that the documentation of credentials will be provided and attached to SWMP once QSM has been determined. 
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Colorado Department of Health, Water Quality Control Division.  Revised 7/2009. 

[2] City of Colorado Springs– Drainage Criteria Manual, Volume 2 “Stormwater Quality 
Procedures and Best Management Practices (BMPs).  November 1, 2002, amended 
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Hydrologic Soil Group

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

97 Truckton sandy loam, 3 
to 9 percent slopes

A 56.4 100.0%

Totals for Area of Interest 56.4 100.0%

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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T13S, R65W OF THE 6TH P.M.
EL PASO COUNTY, COLORADO

EROSION CONTROL AND STORMWATER QUALITY PLAN

VICINITY MAP
NOT TO SCALE
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City of Colorado Springs

Stormwater Quality

Construction Detail and Maintenance

Requirements

INSTALLATION REQUIREMENTS MAINTENANCE REQUIREMENTS

3 OR

FLATTER

1

3 OR

FLATTER

1

RIPRAP

APRON

BASIN

EMBANKMENT

8" (OR LARGER) PVC OUTLET PIPE

0.5% MIN SLOPE

SEDIMENT BASIN

NTS

8" (OR LARGER) PVC PERFORATED

RISER PIPE, PERFORATIONS VERTICALLY

SPACED 4" APART AND SIZED TO DRAIN

VOLUME BELOW EMERGENCY SPILLWAY

FOR PERFORATION SIZING)

SEDMENT BASIN NOTES

8" (OR LARGER)

PVC 90  ELBOW

Figure SB-1

Sediment Basin

1.  CONTRACTOR SHALL INSPECT SEDIMENT BASINS 

AFTER EACH RAINFALL, AT LEAST DAILY DURING 

PROLONGED RAINFALL, AND WEEKLY DURING PERIODS 

NO RAINFALL.  

2.  SEDIMENT BASINS SHALL BE CLEANED OUT 

BEFORE SEDIMENT HAS FILLED HALF THE VOLUME 

OF THE BASIN.

3.  SEDIMENT BASINS SHALL REMAIN OPERATIONAL 

AND PROPERLY MAINTAINED UNTIL THE SITE AREA 

IS PERMANENTLY STABILIZED WITH ADEQUATE 

VEGETATIVE COVER AND/OR OTHER PERMANENT 

STRUCTURE AS APPROVED BY THE CITY.

REQUIRED VOLUME TO CREST

OF EMERGENCY SPILLWAY

= 1800 CUBIC FEET PER

ACRE OF DRAINAGE AREA

100 YR (OR LARGER)

EMERGENCY SPILLWAY CREST (BEYOND)

(SHALL BE DESIGNED SO THAT EMBANKMENT

FAILURE SHALL NOT OCCUR IN 100 YR EVENT) 

1.  SEDIMENT BASINS SHALL BE INSTALLED BEFORE 

ANY CLEARING AND/OR GRADING IS UNDERTAKEN.

2.  THE AREA UNDER WHICH THE EMBANKMENT IS TO 

BE INSTALLED SHALL BE CLEARED, GRUBBED, AND 

STRIPPED OF ALL VEGETATION AND ROOT MAT.

3.  THE OUTLET OF THE BASIN SHALL BE DESIGNED 

TO DRAIN ITS VOLUME IN 40 HOURS.

4.  THE OUTLET IS TO BE LOCATED AT THE 

FURTHEST DISTANCE FROM THE INLET OF THE 

5.  EMBANKMENT MATERIAL SHALL CONSIST OF 

SOIL WITH A MINIMUM OF 15% PASSING A #200 SIEVE.  

EXCAVATED SOIL CAN BE USED IF IT MEETS THIS 

REQUIREMENT.

6.  EMBANKMENT IS TO BE COMPACTED TO AT LEAST

90% OF MAXIMUM DENSITY AND WITHIN 2% OF OPTIMUM

MOISTURE CONTENT ACCORDING TO ASTM D 698.

7.  WHEN A BASIN IS INSTALLED NEAR A 

RESIDENTIAL AREA, FOR SAFETY REASONS, A SIGN 

SHALL BE POSTED AND THE AREA SECURED WITH A 

FENCE.

BASIN GEOMETRY:

LENGTH (L)

WIDTH (W)

> 2

THE FLOW LENGTH AND SETTLING TIME.

3-32

IN 40 HOURS (SEE FIGURE SB-2

BASIN.  BAFFLES MAY BE NEEDED TO INCREASE

City of Colorado Springs

Stormwater Quality

Application Techniques and Maintenance

Requirements

2

1

0.6

0.4

0.2

0.1

0.06

0.04

0.02

0.01

1.0

15.04

7.52

4.51

3.01

1.50

0.75

0.45

0.30

0.15

0.08

1.5

7.71

3.86

2.31

1.54

0.77

0.39

0.23

0.15

0.08

0.04

2.0

5.10

2.55

1.53

1.02

0.51

0.26

0.15

0.10

0.05

0.03

2.5

3.76

1.88

1.13

0.75

0.38

0.19

0.11

0.08

0.04

0.02

3.0

2.95

1.48

0.89

0.59

0.30

0.15

0.09

0.06

0.03

0.01

3.5

2.41

1.21

0.72

0.48

0.24

0.12

0.07

0.05

0.02

0.01

4.0

2.02

1.01

0.61

0.40

0.20

0.10

0.06

0.04

0.02

0.01

4.5

1.73

0.87

0.52

0.35

0.17

0.09

0.05

0.03

0.02

0.01

Required Area per Row (in  )

Depth at Outlet (ft)

D
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n
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e

 
(
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c
r
e

-
f
t
)

TABLE SB-1

Hole Diameter 

(in)

1/4

5/16

3/8

7/16

1/2

9/16

5/8

11/16

3/4

7/8

1

1 1/8

1 1/4

1 3/8

1 1/2

1 5/8

1 3/4

1 7/8

2

Hole Diameter 

(in)

0.250

0.313

0.375

0.438

0.500

0.563

0.625

0.688

0.750

0.875

1.000

1.125

1.250

1.375

1.500

1.625

1.750

1.875

2.000

n = 1

0.05

0.08

0.11

0.15

0.20

0.25

0.31

0.37

0.44

0.60

0.79

0.99

1.23

1.48

1.77

2.07

2.41

2.76

3.14

n = 2

0.10

0.15

0.22

0.30

0.39

0.50

0.61

0.74

0.88

1.20

1.57

1.99

2.45

2.97

3.53

4.15

4.81

5.52

6.28

n = 3

0.15

0.23

0.33

0.45

0.59

0.75

0.92

1.11

1.33

1.80

2.36

2.98

3.68

4.45

5.30

6.22

7.22

8.28

9.42

Area per Row (in  )

Circular Perforation Sizing

n = Number of columns of perforations

Minimum steel plate thickness 1/4" 5/16" 3/8"

TABLE SB-2

2

2

Figure SB-2

Outlet Sizing

3-33
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