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Stormwater Management Narrative: 

Project Overview & Proposed Developmental Activities  

The following project requires a coastal county stormwater management permit pursuant to North Carolina 
Administrative Code Section: 15A NCAC 2H.1000, Rules for Stormwater Management. Proposed 
development activities require an erosion and sediment control permit and with a built-upon area density 
greater than 24%, the project is considered High Density.  The project is slated for development along the 
west side of Caratoke Highway, US HWY 158 in the Harbinger area of Currituck County.   
Proposed developmental activities include the following; 

a) 8,300 sf Commercial Building with Front Porch 
b) 2,322 sf Canopy over a Loading Area 
c) Concrete Driveways and Parking  
d) Gravel access connections to adjoining properties 
e) Stormwater Management and Utility Improvements 

Please reference the Development Overview Map provided under Attachment A. 
 

Existing Site Conditions, Topography and Drainage Features 

The rear 10.3-acres of the property was formerly utilized for a sand mining operation with the 
excavation having since been reclaimed as a lake. The front 1.3-acre portion that provided access to 
the mine is now vacant woodlands and is the site for proposed development. Topography across the 
front is generally flat at an average ground surface elevation of 7.5 ft-msl.  Remnant berms from the 
mine operation still exist around the perimeter with some reaching an elevation of 10.0 ft-msl.  
Surrounding development includes commercial, vacant woodlands and a golf course.  The front 
portion of the property primarily drains east from a low ridge along the lake to the roadway ditch 
along the west side of Caratoke Hwy.  From there it drains south and then east under the highway to a 
tributary known as Pan Ridge Ditch that ultimately discharges to the Currituck Sound, classified as 
SC waters.    
 
Please reference the USGS 7.5 Minute Quadrangle Site Location Map under Attachment A.  
Please reference the Existing Site Features Map provided in the Construction Drawings 

 

Site Soils  

Pursuant to the USDA Soil Survey Manual of Currituck County, soils across the proposed 
development area are composed of Conetoe & Nimmo Loamy Sands. Conetoe soils are described as 
well drained with moderately rapid permeability. Nimmo soils are described as poorly drained with 
moderate to moderately rapid permeability.  
 
Protocol Sampling Service, Inc. conducted on-site evaluations to determine the presence of restrictive 
horizons, seasonal high-water table conditions and permeability capabilities of the underlying soils. A 
total of four (4) borings were advanced across the site, (3) in the vicinity of the proposed infiltration 
basin and (1) near the proposed wastewater disposal system.  
 
Findings of the evaluations concluded that compacted soils found in the vicinity of the infiltration 
basin will need to be removed to a depth of 30 inches below the surface and replaced with clean fine 
to medium sand to the expected bottom elevation of the infiltration basin. The undercut and backfill 
will help to level the 4.82 ft-msl seasonal high-water table elevation across the area and ensure an 
infiltration rate of 18 inches/hour within the basin.    
 
For additional details, please reference the Soils Report provided under Attachment C. 



3 
 

 
 

Overview of Stormwater Management Design Criteria 

NORTH CAROLINA DEPARTMENT OF ENVIRONMENTAL QUALITY   
Supplemental to North Carolina's General Statues, Session Laws and other Administrative Codes, 15A 
NCAC 02H.1019 sets forth rules governing stormwater management of developmental activities within the 
state's 20 Coastal Counties.  These rules intend to protect surface waters of the state by controlling 
pollutants associated with stormwater runoff applicable to the development of land for residential, 
commercial, industrial, or institutional uses. The proposed developmental activities of this project shall 
comply with the following:    
I. The proposed development requires an Erosion and Sedimentation Control Plan approval, is Non-

Residential in nature, proposes to add greater than 10,000 sf of built-upon area, and, therefore, shall 
obtain a Stormwater Management Permit.   

II. Stormwater runoff from the proposed development will ultimately drain to surface waters of the 
Currituck Sound. These waters are classified as “SC” and, in accordance with Rule .1019(5)(c), 
subject the development to the coastal stormwater program requirements set forth for “Other Coastal 
County Water.” 

III. The proposed development will have an overall built upon area density greater than 24% percent and, 
therefore, in accordance with Rule .1019(6)(a), is considered “High-Density” and is required to 
manage a 1.5 inch rainfall event.  

IV. In accordance with Rule .1003(3)(a), High Density projects are required to utilize Stormwater Control 
Measures (SCM) to treat runoff from the design rainfall event. For this project, an infiltration basin 
will be employed that must meet the Minimum Design Criteria (MDC) outlined in Rule .1051, MDC 
for Infiltration Systems, and applicable chapters of the “Stormwater Design Manual.”  

 
CURRITUCK COUNTY   
In addition to NCDEQ’s high-density permitting requirements, the development’s stormwater management 
system shall also be designed in accordance with the standards prescribed for Major Site Plans as outlined 
in Chapter 7.3 of the Currituck County UDO and Chapter 2.4 of the Currituck County Stormwater Manual. 
Among other provisions, the following primary standards shall be met: 
I. Major Site Plans shall implement adequate stormwater practices to reduce the post-development peak 

discharge from the 24-hour storm event with a 5-year recurrence interval down to the pre-
development discharge rate from the 24-hour storm event with a 2-year recurrence interval based on 
pre-development conditions from a wooded site, regardless of actual pre-development site 
conditions. 

II. Major Site Plans shall provide Minimum Building Pad Elevations required to prevent flooding from the 
24-hour storm event with a 10-year recurrence interval.  

III. Finished Floor Elevations for all principal structures shall be above the 100-year Regulatory Flood 
Protection Elevation, or 18 inches above the 24-hour storm event with a 10-year recurrence interval, 
or at least 6 inches above a filled septic system, whichever is greater. 

 
 

Overview of Stormwater Management Features by Drainage area 

Developmental activities will consist of those previously itemized in the “Project Overview and Proposed 
Development Activities” section above. Like Pre-Development drainage conditions, proposed grading and 
drainage improvements form a single primary Post-Development Drainage Area [#1] and two small 
residual Drainage Areas [#2 & #3].  
 
Please reference Pre and Post Development Drainage Area Delineation Maps under Attachment B   
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Drainage Area #1 
This is the project’s primary drainage area that drains east to the roadway ditch along the west side of 
Caratoke Hwy.  The on-site area totals approx. 1.20 acres in the Pre-Development condition and will 
increase slightly to approx. 1.27 acres in the proposed Post-Development state. Development will include 
nearly all of the proposed built-upon area and the following stormwater management improvements:  
 
Collection 
Stormwater runoff from the northern half of the proposed commercial building and the adjoining parking & 
drive aisle areas will sheet flow to a network of catch basins located within the parking area. Once collected, 
runoff will be conveyed by a series of pipes to the northeast corner of the proposed infiltration basin for 
treatment and disposal. Stormwater runoff from the southern half of the commercial building, the rear 
loading area and the front drainfield area will be collected by a typical vegetated swale running along the 
southern property boundary. The swale is sloped to convey runoff to the southeast corner of the infiltration 
basin.  The proposed gravel access road located along the north side of the infiltration basin is superelevated 
to promote sheet flow across the vegetated shoulder and into the basin.   
 
Stage and Storage 
In accordance with the NCDEQ and County Design Criteria outline above, the Infiltration Basin has been 
designed with an open storage capacity capable of accommodating runoff in excess of both the 1.5 inch 
rainfall event and the Post-Development 5 year - 24 hour storm event.   
The following is a summary of design conditions: 
STAGE ELEVATIONS 
 Seasonal high-water table elevation = 4.82 ft-msl  (See Site Soils section above) 
 Basin Bottom Elevation   = 6.90 ft-msl  (Provides required 2’ of separation to SHWT) 
 1.5” rainfall event stage   = 7.40 ft-msl  (See NCDEQ Calculations) 
 5 yr – 24 hr event stage   = 8.00 ft-msl (See Currituck Calculations*) 
 10 yr – 24 hr event stage   = 8.18 ft-msl (See EPA SWMM Model Results) 
 Minimum Basin Top Elevation  = 8.50 ft-msl (See grading and drainage plan) 
 
STORAGE VOLUMES 
 1.5” rainfall event storage  =  3,128 cf (See NCDEQ Calculations) 
 5 yr-24 hr event storage   =  8,392 cf (See Currituck Calculations*) 
 10 yr-24 hr event storage   =  9,932 cf (See EPA SWMM Model Results) 
 Basin storage capacity   = 12,694 cf   
 
*Sections 2.4.3 and 2.4.4 of the Currituck County Stormwater Manual allows the use of “Rational Method” and 
“Simple Volume Calculations” determine runoff rates and required storage volumes for sites under 10 acres. 
 
Treatment 
Primary treatment will be provided by the proposed Infiltration Basin. Measures of Pre-treatment will also 
be provided by the leading vegetative swales and sumps provided within the proposed catch basins. Runoff 
from the rear loading area and gravel access road will also receive pre-treatment by sheet flowing over 
vegetated shoulders before entering into the infiltration basin.   Longitudinal slopes of the proposed swales 
and pipe collection network are kept to a minimum to reduce flow velocities, reduce erosion and promote 
infiltration.   
        
Disposal & Overflow 
Infiltration is the primary source of disposal and drawdown calculations resolve that the basin’s full 
capacity volume will infiltrate into the site’s excessively drained sandy soils in a period of approximately 
2.30 hours, or 0.10 days. This is significantly less than the maximum 72 hour allowance prescribed by 
NCDEQ.   In the event that the system capacity is exceeded, excess runoff will begin to overflow the 
western bank of the infiltration basin (8.50 ft-msl) and sheet flow towards the on-site lake. During 
exceptional events, stormwater will also backflow out of the catch basins and the east end of the southern 
boundary swale and flow into the ditch along Caratoke Highway.   
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Building Pad Elevation (BPE) and First Floor Elevation (FFE) 
 Finished building pad elevations located immediately around the perimeter of the building are set at, or 

above 9.5 ft-msl. This provides 1.3' of separation to the 10 yr-24 hour storm event stage of 8.2 ft-msl.  
 First floor elevation of proposed building is set at 10.5 ft-msl, providing 2.3' of separation to the 10 yr-

24 hr storm event stage of 8.2 ft-msl. The site is located in a FEMA X Flood Zone so there is no base 
flood or regulatory flood protection elevation.  Finished grade elevations across the drainfield average 
around 9.5 ft-msl, providing 12” of separation to the finished first floor elevation.       

 

Drainage Areas #2 & #3 
These are small residual drainage areas at the rear of the project that drain north and south to existing low-
lying areas off-site. The on-site areas total approx. 0.11 acres in the Pre-Development condition and will be 
reduced to 0.04 acres in the Post-Development state. Improvements include the grading necessary to return 
to surrounding off-site elevations and a small (215 sf+/-) portion of the proposed gravel access road where it 
connects to the existing path around the lake.  Runoff from these areas should be considered minimal and 
will continue to drain much like existing conditions. 
 
Please reference Stormwater Management Calculations under Attachment D, Erosion Control 
Calculations under Attachment E and the Construction Drawings for more details. 

 

Operation & Maintenance  

The NCDEQ stormwater permit holder is obligated to maintain the development’s stormwater management 
system as outlined and executed in the Operation and Maintenance Agreements submitted with the State 
Stormwater Permit application and as denoted on the construction drawings prepared by Bissell 
Professional Group title "CONSTRUCTION DRAWINGS FOR BIG BOX, LLC COMMERCIAL SITE 
DEVELOPMENT."  The following is a general overview of some, but possibly not all, maintenance 
responsibilities; 

a. For purposes of operating and maintaining the infiltration basin, access must be maintained such 
that entire perimeter of the basin can be reached by light construction equipment. 

b. All provisions of the “Infiltration Basin Operation and Maintenance Agreement” executed in part 
with the NCDENR permit application shall be performed. 

c. During construction, erosion shall be kept to a minimum and any eroded areas of the vegetated 
conveyances shall be repaired immediately. During the course of construction, the area of the 
proposed infiltration basin may be used as a temporary sediment basin. Please refer to the 
Infiltration Basin Construction Sequence Notes provided on the construction drawings for further 
details.   

 
For purposes of access and maintenance, the permit holder shall establish Drainage Easements in 
accordance with those outlined in the Construction Drawings noted above.  
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Attachment A – Site Maps 

 USGS 7.5 Minute Quadrangle Site Location Map 

 Development Overview Map (Reduction)  
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Attachment B – Drainage Area delineation Maps 

 NCDEQ - Post – Development Drainage Area Map used for Simple Method Calculations 

 Currituck - Pre - Development Drainage Area Map used for Rational Method Calculations 

 Currituck - Post - Development Drainage Area Map used or Rational Method Calculations  

 Post - Development Drainage Map used for EPA SWMM Model  
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Attachment C – Soils Report 

 Soils Report - Protocol Sampling Service, Inc.  



  
 

Protocol Sampling Service, Inc. 

4114 Laurel Ridge Drive                                            “Experts in Environmental Compliance” Protocolsampling@yahoo.com 

Raleigh, North Carolina 27612  Environmentalservicesnc.com 
(919) 210-6547 

NC Licensed Soil Scientist  NC Licensed Well Contractor  NC Licensed Geologist  Septic Design 

 Monitor Well Installation  Water Well Rehabilitation/Abandonment/Testing   Direct Push 

 

Geology

Hydrogeology

Soil 
Science

December 31, 2024 

 

Mr. David Klebitz, P.E. 

Bissell Professional Group, Inc. 

Post Office Box 1068 

Kitty Hawk, North Carolina 27949 

 

Re: Storm Water Management Soil Investigation 

 Big Box, LLC 

 Caratoke Highway  

 Harbinger, Currituck County, North Carolina 

 Protocol Job No. 24-194 

 

Dear Mr. Klebitz: 

 

The following Soil Investigation is submitted to assist in a site assessment for the proposed storm water 

management improvements associated with the Big Box, LLC project south of 8760 Caratoke Highway in Harbinger, 

North Carolina. The study area is being considered for one (1) infiltration basin.   

 

SITE HISTORY AND PHYSICAL CHARACTERISTICS 

 

 Commercial and residential development surround the study area. The site was used as a commercial sand 

pit for at least 20-years with an access road and staging area in the proposed storm water basin location. Protocol 

Sampling Service, Inc. of Raleigh, North Carolina was hired to perform an investigation to identify the depth to 

seasonal high-water table, if any restrictive layers are present and determine subsurface permeabilities at or slightly 

below the expected infiltration basin bottom.  

 

SOIL INVESTIGATION 

 

 The field survey was conducted on Thursday, November 21 and Thursday, December 12, 2024.  Four (4) 

soil borings were advanced from 48 to 60-inches below land surface (bls) with a hand auger in and around the proposed 

basin as shown on the attached exhibit. Soil color was determined with a Munsell Soil Color Chart. The presence of 

fill or other disturbances, the depth to the seasonal high-water table, soil structure and consistence were noted. The 

borings were also checked for reduced colors, an anaerobic smell or obvious soil wetness. Surface elevations range 

from 7.29 feet msl to 7.74 feet msl from west to east across the study area.   

 

FINDINGS - Soil 

 

• The subject property contains soil belonging to the Conetoe series. The Conetoe series is a loamy, mixed, 

thermic, Arenic Hapludult.  The soil profile was found to be compacted in areas previously used as the sand 

pit access road and associated staging areas. 
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• The Conetoe series soil was found to have an apparent depth to seasonal high-water table of 22-inches bls in 

soil boring No.1 (elevation 5.51’-msl), 20-inches bls in soil boring No.2 (elevation 6.08’-msl), 30-inches bls 

in soil boring No.3 (elevation 4.82’-msl) and 30-inches bls in the soil boring No.4 (elevation 4.29’-msl).       

Static water levels were found at 3.41’-msl in soil boring No.3, to 3.79’-msl in Soil boring No.4.  

 

• Cemented soil was encountered to a depth of 24 to 30-inches in soil borings 1, 2 and 3; all due to the proximity 

of the borings to the access road and staging areas used by dump trucks to load and carry sand from the sand 

pit offsite.    

 

 

   

FINDINGS - Conductivity 

 

• HYDRAULIC CONDUCTIVITY TESTING 

 

• Initial saturated hydraulic conductivity testing, (Ksat 1 at Boring 1), was performed on November 21, 2024 

to determine the subsurface permeability in the center of the proposed infiltration basin at the infiltrative 

elevation of 32-inches bls at an elevation of 4.67‘-msl, 0.84’ above the seasonal high-water elevation and at 

least one-foot above the static water table elevation. The saturated hydraulic conductivity test (Ksat) reached 

steady state readings within five minutes and three consecutive readings revealed an average conductivity of 

0.564 inches/hour; well below what would be expected for an undisturbed sandy soil. 

 

• Subsequent saturated hydraulic conductivity testing was performed on December 12, 2024 to determine the 

subsurface permeabilities outside of the proposed basin in native, undisturbed soil (Ksat 2 at Boring 4) and 

at the edge of the basin below the compacted soil (Ksat 3 at Boring 3). Ksat 2 reached steady state readings 

immediately and three consecutive readings revealed an average conductivity of 6.106 inches/hour. Ksat 3 

run inside the proposed infiltration basin, reached steady state readings immediately and three consecutive 

readings revealed an average conductivity of 18.676 inches/hour; exactly what would be expected for an 

undisturbed sandy soil. 

  

Conclusions 
 

•  Removal of all compacted soil to a depth of 30-inches below land surface and replace with clean fine to 

medium sand to the expected basin bottom of 6.90’-msl. 

 

• This will ensure that the stormwater will infiltrate into the basin and into the surficial aquifer at a rate of 18-

inches/hour. 

 

The findings presented herein are based on the site conditions observed during performance of the field 

survey on Thursday, November 21 and Thursday, December 12, 2024. 

 

Please call me at (919) 210-6547 if you have any questions or need further assistance. 

 
Sincerely, 

Protocol Sampling Service, Inc.  

 
David E. Meyer, N.C.L.S.S.  

President 
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Soil Profile Description 

SB-3 
 

A/E 0 – 18 inches; dark brown (7.5YR 3/3) loamy fine sand; cemented; firm. 

 

Bt 18 – 30 inches; brownish yellow (10YR 6/8) sandy loam; cemented; friable.   

 

C1 30 – 48 inches; brownish yellow (10YR 6/8) and very pale brown (10YR 7/4) sand with strong brown (7.5YR 5/6) 

concentrations and gray (10YR 6/1) depletions; single grained; loose.  

 Ksat 3 (32”) 

 

C2 48 – 60 inches; brownish yellow (10YR 6/8) fine sand; single grained; loose   

 

  

 

 

Soil Series:  Conetoe  - disturbed/compacted 

Landscape:  Coastal Plain 

Landform:  terrace 

Parent Material:  Marine sediments 

Drainage Class:  moderately well drained 

Particle Size Class:  sandy 

Temperature Regime:  thermic 

Subgroup Classification:  Arenic Hapludult 

Examination Method: auger boring 

Date:  December 12, 2024 

Weather:  Clear, 55 

Investigators:  David Meyer 

Shwt: 30” 

Measured water table depth: 47” 
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Attachment D – Stormwater Management Calculations  

 NCDEQ - 1.5 Inch Post-Development Infiltration Basin Design Calculations   

 Currituck - 2 yr-24 hr Wooded Pre-Development Rational Method Calculations  

 Currituck - 5 Yr-24 hr Post-Development Rational Method Calculations 

 Currituck – Storage Volume and Drawdown Calculations  

 10 Yr -24hr Post-Development EPA SWMM Model Results   

 

 



NCDEQ – 1.5 INCH INFILTRATION BASIN DESIGN CALCULATIONS  
 





CURRITUCK – 2 YR-24 HR WOODED PRE-DEVLOPMENT RATIONAL 
METHOD CALCULATIONS  
 



Big Box, LLC "= Input"

Pre-Construction (Wooded, 2-yr, 24 hr rainfall event) "= Calculated"

Curr SW Manual Sec 2.4.3.A, Rational Method

Area = 1.20 Ac. (DA#1)

C = 0.2 (Woods, Table 2-2)

P = 4.0 in, (2yr-24hr rain depth)

Mannings n = 0.1 (Woods, Table2-4) 

Elev Up = 7.94

Elev Down = 7.44

Length = 300

Slope = 0.001667 ft/ft

Tc1= 41.23 min

Land Use = Unpaved

Elev. Up = 7.44

Elev. Down = 6.87

Length = 125 ft

Slope = 0.00456 ft/ft

Velocity = 55.84 fpm (=972xS^0.53)

Tc2= 2.24 min (=L/V)

Mannings n = 0.035 (Grass, Table2-4) 

Elev Up = 4.73

Elev Down = 4.50

Length = 30

A = 18.8 sf

W = 18.2 ft

R = 1.03 ft (=A/w)

Slope = 0.007667 ft/ft

Velocity = 3.81 fps (=1.49*[(R^0.67*S^0.5)/n])

Tc3= 0.13 min (=L/60V)

Total Tc = 43.60 min (=Tc1+Tc2+Tc3)

Intensity, I = 2.33 in/hr (2 yr, Interpolated from Table 2-5)

Q2= 0.56 cfs (Q=CiA)

Rational Method Calculator

Time of Concentration:

Shallow Concentrated Flow

Peak Flow Calculation:

Total Time of Concentration

Channel Flow

Sheet Flow



CURRITUCK – 5 YR-24 HR WOODED POST-DEVLOPMENT RATIONAL 
METHOD CALCULATIONS  

dklebitz
Rectangle



Big Box, LLC "= Input"

Post-Construction (5-yr, 24 hr rainfall event) "= Calculated"

Curr SW Manual Sec 2.4.3.A, Rational Method

Area = 1.27 Ac. (DA#1)

Composite C Calculation: Table 2-2

Coverage C Area Weighted Area

Impervious 0.95 0.61 0.5795

Open Space 0.25 0.66 0.17

Composite C = 0.59

Total Tc = 5.00 min

Intensity, I = 6.72 in/hr (5yr, Interpolated from Table 2-5)

Q5= 5.00 cfs (Q=CiA)

Rational Method Calculator

Time fo Concentration:

Peak Flow Calculation:

(Conservative assumption based on experience with 

similar small commercial sites)



CURRITUCK – STORAGE VOLUME AND DRAWDOWN CALCULATIONS 
 



Big Box, LLC "= Input"

Post-Construction (5-yr, 24 hr rainfall event) "= Calculated"

Curr SW Manual Sec 2.4.3.B, (Steps 2 & 3)

Coverage Cn Area Weighted Area

Impervious (A Soils) 98 0.61 59.78

Open Space (A Soils) 49 0.66 32.34

Composite Cn = 72.54

S = 3.79 (S = 1000/Cn-10)

P = 4.75 in. (5yr, Interpolated from Table 2-7)

Q(Depth)= 2.05 in.

Runoff Depth Calculator

Composite Cn Calculation:

Calculate Runoff Depth:



Big Box, LLC "= Input"

Pre /Post -Construction (2-yr / 5yr, 24 hr mitigation) "= Calculated"

Curr SW Manual Sec 2.4.4

Drainage Area = 1.27 ac.

Q2(pre)= 0.56 cfs

Q5(post)= 5.00 cfs

Q(Depth)= 2.05 in.

Vr = 0.217 ac-ft (Vr = Qdepth/12*A)

Vs = 310.8 cy (Vs = 1613.33 * Vr * (1 - Q2/Q5)

Vs = 8,392          cf 

Basin Bottom Area = 7,098          sf

Basin Bottom Elev. = 6.90 ft

Basin Top Area = 8,770          sf

Basin Top Elev. = 8.50 ft

Total Volume = 12,694        cf

Estimated 5yr Stage = 8.0 ft

Basin Area @ 5yr Stage = 8,232          sf

Basin Volume @ 5yr Stage = 8,432          cf

Storage Volume Required Calculator

Summary from other calculations:

Calculate Required Storage Volume:

Calculate Storage Volume Provided:

Calculate Runoff Volume:



Big Box, LLC "= Input"

Infiltration System Drawdown Calculations "= Calculated"

NCDEQ SCM Manual

Equation, T = FS * (Dv * 12)/(K * SA)

T = Dewatering (drawdown) Time (hrs)

FS = Factor of Safety

Dv = Design Volume (cf)

K = Hydraulic Conductivity (in/hr)

 SA = Surface Area of bottom of infiltration basin (SF)

Fs = 2

DV = 12,694        cf, (Full Capacity)

K = 18.7 in/hr

SA = 7,098          sf

T = 2.30 hrs

T = 0.10 days

Infiltration Calculator

Summary of calculation:

Calculate Drawdown time:



10 YR-24 HR POST-DEVELOPMENT EPA SWMM MODEL RESULTS  
 



  BIG BOX, LLC ‐ POST‐DEVELOPMENT 10YR‐24HR RAINFALL EVENT

  EPA STORM WATER MANAGEMENT MODEL ‐ VERSION 5.1 (Build 5.1.014)
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

  WARNING 02: maximum depth increased for Node CB‐01
  
  *********************************************************
  NOTE: The summary statistics displayed in this report are
  based on results found at every computational time step,  
  not just on results from each reporting time step.
  *********************************************************
  
  ****************
  Analysis Options
  ****************
  Flow Units ............... CFS
  Process Models:
    Rainfall/Runoff ........ YES
    RDII ................... NO
    Snowmelt ............... NO
    Groundwater ............ NO
    Flow Routing ........... YES
    Ponding Allowed ........ YES
    Water Quality .......... NO
  Infiltration Method ...... CURVE_NUMBER
  Flow Routing Method ...... DYNWAVE
  Surcharge Method ......... EXTRAN
  Starting Date ............ 01/01/2024 00:00:00
  Ending Date .............. 01/07/2024 06:00:00
  Antecedent Dry Days ...... 0.0
  Report Time Step ......... 00:15:00
  Wet Time Step ............ 00:05:00
  Dry Time Step ............ 01:00:00
  Routing Time Step ........ 0.67 sec
  Variable Time Step ....... YES
  Maximum Trials ........... 8
  Number of Threads ........ 1
  Head Tolerance ........... 0.005000 ft
  
  



  **************************        Volume         Depth
  Runoff Quantity Continuity     acre‐feet        inches
  **************************     ‐‐‐‐‐‐‐‐‐       ‐‐‐‐‐‐‐
  Total Precipitation ......         1.425         5.740
  Evaporation Loss .........         0.000         0.000
  Infiltration Loss ........         0.726         2.922
  Surface Runoff ...........         0.690         2.779
  Final Storage ............         0.011         0.043
  Continuity Error (%) .....        ‐0.084
  
  
  **************************        Volume        Volume
  Flow Routing Continuity        acre‐feet      10^6 gal
  **************************     ‐‐‐‐‐‐‐‐‐     ‐‐‐‐‐‐‐‐‐
  Dry Weather Inflow .......         0.000         0.000
  Wet Weather Inflow .......         0.691         0.225
  Groundwater Inflow .......         0.000         0.000
  RDII Inflow ..............         0.000         0.000
  External Inflow ..........         0.000         0.000
  External Outflow .........         0.440         0.143
  Flooding Loss ............         0.000         0.000
  Evaporation Loss .........         0.000         0.000
  Exfiltration Loss ........         0.000         0.000
  Initial Stored Volume ....         0.000         0.000
  Final Stored Volume ......         0.251         0.082
  Continuity Error (%) .....        ‐0.022
  
  
  *************************
  Highest Continuity Errors
  *************************
  Node SW‐02 (12.53%)
  Node SW‐06 (2.50%)
  Node CB‐02 (1.72%)
  Node CB‐03 (1.11%)
  
  
  ***************************
  Time‐Step Critical Elements
  ***************************
  None
  



  
  ********************************
  Highest Flow Instability Indexes
  ********************************
  All links are stable.
  
  
  *************************
  Routing Time Step Summary
  *************************
  Minimum Time Step           :     0.04 sec
  Average Time Step           :     0.67 sec
  Maximum Time Step           :     0.67 sec
  Percent in Steady State     :    ‐0.00
  Average Iterations per Step :     2.00
  Percent Not Converging      :     0.00
  
  
  ***************************
  Subcatchment Runoff Summary
  ***************************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                  Total      Total      Total      Total     Imperv       Perv      Total       Total     Peak  Runoff
                 Precip      Runon       Evap      Infil     Runoff     Runoff     Runoff      Runoff   Runoff   Coeff
  Subcatchment       in         in         in         in         in         in         in    10^6 gal      CFS
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  DA‐04            5.74       0.00       0.00       0.43       5.32       0.00       5.32        0.01     0.40   0.926
  DA‐03            5.74       0.00       0.00       0.67       5.07       0.00       5.07        0.02     0.47   0.884
  DA‐02            5.74       0.00       0.00       0.70       5.03       0.00       5.03        0.02     0.51   0.877
  DA‐01            5.74       0.00       0.00       0.46       5.28       0.00       5.28        0.01     0.40   0.920
  DA‐OF‐4          5.74       0.00       0.00       2.10       0.00       3.59       3.59        0.04     1.62   0.626
  DA‐07            5.74       0.00       0.00       3.36       0.00       2.36       2.36        0.01     0.34   0.412
  DA‐OF‐1          5.74       0.00       0.00       2.97       0.00       2.73       2.73        0.05     1.78   0.475
  DA‐OF‐6          5.74       0.00       0.00       5.69       0.00       0.00       0.00        0.00     0.00   0.000
  DA‐OF‐3          5.74       0.00       0.00       5.69       0.00       0.00       0.00        0.00     0.00   0.000
  DA‐06            5.74       0.00       0.00       2.92       0.00       2.78       2.78        0.01     0.59   0.485
  DA‐OF‐2          5.74       0.00       0.00       2.30       0.00       3.39       3.39        0.04     1.48   0.591
  DA‐05            5.74       0.00       0.00       5.69       0.00       0.00       0.00        0.00     0.00   0.000
  DA‐SCM           5.74       0.00       0.00       5.69       0.00       0.00       0.00        0.00     0.00   0.000
  DA‐OF‐5          5.74       0.00       0.00       2.40       0.00       3.29       3.29        0.01     0.50   0.573
  DA‐08            5.74       0.00       0.00       2.53       0.00       3.16       3.16        0.00     0.18   0.551



  
  
  ******************
  Node Depth Summary
  ******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Average  Maximum  Maximum  Time of Max    Reported
                                   Depth    Depth      HGL   Occurrence   Max Depth
  Node                 Type         Feet     Feet     Feet  days hr:min        Feet
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SW‐15                JUNCTION     0.03     0.80     5.30     0  12:14        0.80
  SW‐14                JUNCTION     0.03     0.65     5.40     0  12:14        0.65
  SW‐07                JUNCTION     0.02     0.67     6.32     0  12:13        0.67
  CB‐04                JUNCTION     1.13     1.23     8.18     3  04:09        1.23
  CB‐03                JUNCTION     1.09     1.18     8.18     3  03:59        1.18
  CB‐02                JUNCTION     1.04     1.13     8.18     3  09:51        1.13
  CB‐01                JUNCTION     0.99     1.08     8.18     5  03:41        1.08
  SW‐09                JUNCTION     0.03     0.64     5.83     0  12:14        0.64
  SW‐08                JUNCTION     0.01     0.46     6.06     0  12:13        0.46
  SW‐02                JUNCTION     0.82     0.90     8.18     3  08:43        0.90
  SW‐13                JUNCTION     0.02     0.93     5.83     0  12:14        0.93
  SW‐01                JUNCTION     0.62     0.68     8.18     4  01:24        0.68
  SW‐05                JUNCTION     0.00     0.03     6.33     0  12:13        0.02
  SW‐06                JUNCTION     0.01     0.48     6.33     0  12:13        0.47
  SW‐10                JUNCTION     0.03     0.66     6.66     0  12:12        0.65
  SW‐11                JUNCTION     0.02     0.90     6.30     0  12:15        0.90
  SW‐12                JUNCTION     0.03     0.77     6.07     0  12:16        0.77
  SW‐04                JUNCTION     0.00     0.00     7.00     0  00:00        0.00
  Outfall1             OUTFALL      0.04     0.80     4.80     0  12:14        0.80
  SCM                  STORAGE      1.17     1.28     8.18     5  01:14        1.28
  
  
  *******************
  Node Inflow Summary
  *******************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                  Maximum  Maximum                  Lateral       Total        Flow
                                  Lateral    Total  Time of Max      Inflow      Inflow     Balance
                                   Inflow   Inflow   Occurrence      Volume      Volume       Error
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal     Percent



  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SW‐15                JUNCTION      0.50     4.77     0  12:14      0.0125       0.143       0.000
  SW‐14                JUNCTION      0.00     4.35     0  12:14           0       0.131       0.001
  SW‐07                JUNCTION      1.62     1.62     0  12:12       0.044      0.0447      ‐0.042
  CB‐04                JUNCTION      0.40     1.78     0  12:12       0.013      0.0635       0.923
  CB‐03                JUNCTION      0.47     1.38     0  12:12      0.0151      0.0499       1.127
  CB‐02                JUNCTION      0.51     0.91     0  12:12      0.0164      0.0329       1.751
  CB‐01                JUNCTION      0.40     0.40     0  12:12      0.0129       0.014       1.971
  SW‐09                JUNCTION      0.00     3.07     0  12:15           0      0.0922      ‐0.049
  SW‐08                JUNCTION      0.00     1.48     0  12:13           0       0.044      ‐0.011
  SW‐02                JUNCTION      0.34     0.92     0  12:12     0.00709      0.0223      14.323
  SW‐13                JUNCTION      1.48     4.37     0  12:14      0.0387       0.131      ‐0.002
  SW‐01                JUNCTION      0.59     0.59     0  12:12      0.0129      0.0144       8.539
  SW‐05                JUNCTION      0.00     0.01     0  12:11           0    3.95e‐06       0.031 gal
  SW‐06                JUNCTION      0.00     0.13     0  12:06           0    0.000723       2.566
  SW‐10                JUNCTION      1.78     1.78     0  12:12      0.0482      0.0482      ‐0.202
  SW‐11                JUNCTION      0.00     1.73     0  12:12           0      0.0483       0.203
  SW‐12                JUNCTION      0.00     1.62     0  12:15           0      0.0483       0.110
  SW‐04                JUNCTION      0.00     0.00     0  00:00           0           0       0.000 gal
  Outfall1             OUTFALL       0.00     4.77     0  12:14           0       0.143       0.000
  SCM                  STORAGE       0.18     2.84     0  12:12      0.0043      0.0817       1.926
  
  
  **********************
  Node Surcharge Summary
  **********************
  
  No nodes were surcharged.
  
  
  *********************
  Node Flooding Summary
  *********************
  
  No nodes were flooded.
  
  
  **********************
  Storage Volume Summary
  **********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐



                         Average     Avg  Evap Exfil       Maximum     Max    Time of Max    Maximum
                          Volume    Pcnt  Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow
  Storage Unit          1000 ft3    Full  Loss  Loss      1000 ft3    Full    days hr:min        CFS
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SCM                      9.091      19     0     0         9.932      20       5  01:14       0.01
  
  
  ***********************
  Outfall Loading Summary
  ***********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                         Flow       Avg       Max       Total
                         Freq      Flow      Flow      Volume
  Outfall Node           Pcnt       CFS       CFS    10^6 gal
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  Outfall1              10.40      0.34      4.77       0.143
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  System                10.40      0.34      4.77       0.143
  
  
  ********************
  Link Flow Summary
  ********************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                 Maximum  Time of Max   Maximum    Max/    Max/
                                  |Flow|   Occurrence   |Veloc|    Full    Full
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SW15‐Outfall1        CONDUIT      4.77     0  12:14      2.48    0.05    0.32
  SW14‐SW15            CONDUIT      4.34     0  12:14      2.75    0.03    0.29
  P‐04                 CONDUIT      1.77     0  12:12      2.65    0.95    0.99
  P‐03                 CONDUIT      1.37     0  12:12      1.55    0.67    0.96
  P‐02                 CONDUIT      0.91     0  12:12      1.01    0.47    0.92
  P‐01                 CONDUIT      0.40     0  12:12      0.46    0.20    0.88
  SW08‐SW09            CONDUIT      1.48     0  12:13      1.91    0.04    0.37
  P‐06                 CONDUIT      1.48     0  12:13      2.41    0.41    0.38
  SW02‐SW03            CONDUIT      0.89     0  12:12      1.08    0.05    0.73
  SW1‐DI2              CONDUIT      0.58     0  12:12      0.73    0.07    0.53
  P‐07                 CONDUIT      4.35     0  12:14      3.75    0.32    0.40
  SW09‐SW13            CONDUIT      3.16     0  12:16      1.81    0.02    0.32



  SW04‐SW05            CONDUIT      0.00     0  00:00      0.00    0.00    0.01
  P‐05                 CONDUIT      0.01     0  12:11      0.04    0.00    0.21
  SW06‐SW07            CONDUIT      0.13     0  12:06      0.21    0.02    0.39
  SW10‐SW11            CONDUIT      1.73     0  12:12      1.14    0.11    0.52
  EX‐PIPE              CONDUIT      1.62     0  12:15      1.85    0.96    0.67
  SW12‐SW09            CONDUIT      1.61     0  12:15      1.12    0.09    0.35
  OVERFLOWWEIR         WEIR         0.00     0  00:00                      0.00
  
  
  ***************************
  Flow Classification Summary
  ***************************
  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                      Adjusted    ‐‐‐‐‐‐‐‐‐‐ Fraction of Time in Flow Class ‐‐‐‐‐‐‐‐‐‐ 
                       /Actual         Up    Down  Sub   Sup   Up    Down  Norm  Inlet 
  Conduit               Length    Dry  Dry   Dry   Crit  Crit  Crit  Crit  Ltd   Ctrl  
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  SW15‐Outfall1           1.00   0.07  0.00  0.00  0.93  0.00  0.00  0.00  0.87  0.00
  SW14‐SW15               1.00   0.07  0.00  0.00  0.93  0.00  0.00  0.00  0.17  0.00
  P‐04                    1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  P‐03                    1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  P‐02                    1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.00  0.00
  P‐01                    1.00   0.00  0.00  0.00  1.00  0.00  0.00  0.00  0.04  0.00
  SW08‐SW09               1.00   0.07  0.00  0.00  0.93  0.00  0.00  0.00  0.92  0.00
  P‐06                    1.00   0.07  0.81  0.00  0.11  0.00  0.00  0.00  0.84  0.00
  SW02‐SW03               1.00   0.00  0.08  0.00  0.92  0.00  0.00  0.00  0.00  0.00
  SW1‐DI2                 1.00   0.08  0.00  0.00  0.92  0.00  0.00  0.00  0.00  0.00
  P‐07                    1.00   0.07  0.75  0.00  0.17  0.00  0.00  0.00  0.88  0.00
  SW09‐SW13               1.00   0.07  0.00  0.00  0.90  0.02  0.00  0.00  0.03  0.00
  SW04‐SW05               1.00   1.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00
  P‐05                    1.00   0.08  0.92  0.00  0.00  0.00  0.00  0.00  0.92  0.00
  SW06‐SW07               1.00   0.07  0.00  0.00  0.92  0.00  0.00  0.00  0.91  0.00
  SW10‐SW11               1.00   0.08  0.00  0.00  0.92  0.00  0.00  0.00  0.04  0.00
  EX‐PIPE                 1.00   0.07  0.81  0.00  0.12  0.00  0.00  0.00  0.84  0.00
  SW12‐SW09               1.00   0.07  0.00  0.00  0.93  0.00  0.00  0.00  0.81  0.00
  
  
  *************************
  Conduit Surcharge Summary
  *************************
  



  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
                                                           Hours        Hours 
                         ‐‐‐‐‐‐‐‐‐ Hours Full ‐‐‐‐‐‐‐‐   Above Full   Capacity
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited
  ‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐
  P‐04                        0.01      0.01    128.00      0.01         0.01
  

  Analysis begun on:  Thu Jan 23 13:53:18 2025
  Analysis ended on:  Thu Jan 23 13:53:25 2025
  Total elapsed time: 00:00:07
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Attachment E – Sedimentation and Erosion Control Calculations  

 Erosive Velocity Calculations 

 Sediment Basin Calculations 

 



EROSIVE VELOCITY CHECK   
 
 
Calculations Include the Following:  
 2 Year, Bare Soil Condition; 2 fps Max Velocity  
 10 Year, Vegetated Condition; 4 fps Max Velocity   
 
Note: 
This check is performed by highlighting respective summaries of conveyances that exceed maximum 
permissible velocities as determined by separate EPA SWMM modeling.  



2 YEAR, BARE SOIL CONDITION; 2 FPS MAX VELOCITY  
 
      



BIG BOX, LLC Erosive Velocity Calculations 1/23/2025

Velocity Check

Link           Flow (cfs) Velocity (fps) Bare Soil > 2 fps

SW15-Outfall1 1.49 1.85 OK

SW14-SW15 1.30 2.07 SPEC LINER

P-04 1.14 2.73 PIPE, OK

P-03 0.89 1.41 OK

P-02 0.59 0.92 OK

P-01 0.26 0.44 OK

SW08-SW09 0.69 1.98 OK

P-06 0.69 1.78 OK

SW02-SW03 0.17 0.5 OK

SW1-DI2 0.19 0.61 OK

P-07 1.30 2.48 PIPE, OK

SW09-SW13 0.82 1.61 OK

SW04-SW05 0.00 0.00 OK

P-05 0.00 0.00 OK

SW06-SW07 0.07 0.25 OK

SW10-SW11 0.35 0.86 OK

EX-PIPE 0.34 0.90 OK

SW12-SW09 0.34 0.71 OK

OVERFLOWWEIR 0.00 0.00 OK

*Estimated peak flows and velocities per EPA SWMM model results 

Link Flow and Velocity - 2yr



10 YEAR, VEGETATED CONDITION; 4 FPS MAX VELOCITY  
 



BIG BOX, LLC Erosive Velocity Calculations 1/23/2025

Velocity Check

Link           Flow (cfs) Velocity (fps) Vegetated > 4 fps

SW15-Outfall1 4.77 2.48 OK

SW14-SW15 4.34 2.75 OK

P-04 1.77 2.65 OK

P-03 1.37 1.55 OK

P-02 0.91 1.01 OK

P-01 0.40 0.46 OK

SW08-SW09 1.48 1.91 OK

P-06 1.48 2.41 OK

SW02-SW03 0.89 1.08 OK

SW1-DI2 0.58 0.73 OK

P-07 4.35 3.75 OK

SW09-SW13 3.16 1.81 OK

SW04-SW05 0.00 0.00 OK

P-05 0.01 0.04 OK

SW06-SW07 0.13 0.21 OK

SW10-SW11 1.73 1.14 OK

EX-PIPE 1.62 1.85 OK

SW12-SW09 1.61 1.12 OK

OVERFLOWWEIR 0.00 0.00 OK

*Estimated peak flows and velocities per EPA SWMM model results 

Link Flow and Velocity - 10yr



SEDIMENT BASIN CALCULATIONS  
 



BIG BOX, LLC Sediment Basin  
Calculations

1/23/2025

Sediment Basin 1  
Requirements
Tributary Disturbed Area* 1.06 acres
Min. Required Storage Volume 1,908 ft 3 (1,800 ft 3 /acre)
Estimated 10 year peak inflow** 2.84 cfs
Min. Required Surface Area 1,235 ft 2 (435 ft 2 /cfs)

Design
Choose Avg. Storage Depth 1.5 ft
Necessary Storage Surface Area 1,272 ft 2

Is Necessary Surface Area > Required YES
Choose Storage Width 80 ft
Choose Storage Length 110 ft
Length to Width Ratio 1.4 Ratio Not Met
Surface Area Provided 8,770 ft 2 7.1 times required
Is Surface Area Provided > Required YES
Storage Volume Provided 12,694 ft 3

Is Storage Volume Provided > Required YES 6.7 times required

The temporary sediment basin will ultimately be utilized as a stormwater infiltration basin.
Drawdown calculations resolve that the basin's full capacity volume will infiltrate into the site's excessivly drained
soils in a period of approximately 2.30 hours.  For this reason, no formal drawdown devices are provided.

* Tributary Disturbed Area from Autocad
** Estimated 10 year peak flows per separate EPA SWMM calculations 
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