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NCG01 GROUND STABILIZATION AND MATERIALS HANDLING EFFECTIVE: 04/01/19

GROUND STABILIZATION AND MATERIALS HANDLING PRACTICES FOR COMPLIANCE WITH
THE NCG01 CONSTRUCTION GENERAL PERMIT
Implementing the details and specifications on this plan sheet will result in the construction
activity being considered compliant with the Ground Stabilization and Materials Handling
sections of the NCG01 Construction General Permit (Sections E and F, respectively).  The
permittee shall comply with the Erosion and Sediment Control plan approved by the
delegated authority having jurisdiction. All details and specifications shown on this sheet
may not apply depending on site conditions and the delegated authority having jurisdiction.

GROUND STABILIZATION SPECIFICATION
Stabilize the ground sufficiently so that rain will not dislodge the soil.  Use one of the
techniques in the table below:

POLYACRYLAMIDES (PAMS) AND FLOCCULANTS
1. Select flocculants that are appropriate for the soils being exposed during

construction, selecting from the NC DWR List of Approved PAMS/Flocculants.
2. Apply flocculants at or before the inlets to Erosion and Sediment Control Measures.
3. Apply flocculants at the concentrations specified in the NC DWR List of Approved

PAMS/Flocculants and in accordance with the manufacturer's instructions.
4. Provide ponding area for containment of treated Stormwater before discharging

offsite.
5. Store flocculants in leak-proof containers that are kept under storm-resistant cover

or surrounded by secondary containment structures.

HAZARDOUS AND TOXIC WASTE
1. Create designated hazardous waste collection areas on-site.
2. Place hazardous waste containers under cover or in secondary containment.
3. Do not store hazardous chemicals, drums or bagged materials directly on the ground.

EQUIPMENT AND VEHICLE MAINTENANCE
1. Maintain vehicles and equipment to prevent discharge of fluids.
2. Provide drip pans under any stored equipment.
3. Identify leaks and repair as soon as feasible, or remove leaking equipment from the

project.
4. Collect all spent fluids, store in separate containers and properly dispose as

hazardous waste (recycle when possible).
5. Remove leaking vehicles and construction equipment from service until the problem

has been corrected.
6. Bring used fuels, lubricants, coolants, hydraulic fluids and other petroleum products

to a recycling or disposal center that handles these materials.

LITTER, BUILDING MATERIAL AND LAND CLEARING WASTE
1. Never bury or burn waste.  Place litter and debris in approved waste containers.
2. Provide a sufficient number and size of waste containers (e.g dumpster, trash

receptacle) on site to contain construction and domestic wastes.
3. Locate waste containers at least 50 feet away from storm drain inlets and surface

waters unless no other alternatives are reasonably available.
4. Locate waste containers on areas that do not receive substantial amounts of runoff

from upland areas and does not drain directly to a storm drain, stream or wetland.
5. Cover waste containers at the end of each workday and before storm events or

provide secondary containment.  Repair or replace damaged waste containers.
6. Anchor all lightweight items in waste containers during times of high winds.
7. Empty waste containers as needed to prevent overflow.  Clean up immediately if

containers overflow.
8. Dispose waste off-site at an approved disposal facility.
9. On business days, clean up and dispose of waste in designated waste containers.

PAINT AND OTHER LIQUID WASTE
1. Do not dump paint and other liquid waste into storm drains, streams or wetlands.
2. Locate paint washouts at least 50 feet away from storm drain inlets and surface

waters unless no other alternatives are reasonably available.
3. Contain liquid wastes in a controlled area.
4. Containment must be labeled, sized and placed appropriately for the needs of site.
5. Prevent the discharge of soaps, solvents, detergents and other liquid wastes from

construction sites.

PORTABLE TOILETS
1. Install portable toilets on level ground, at least 50 feet away from storm drains,

streams or wetlands unless there is no alternative reasonably available.  If 50 foot
offset is not attainable, provide relocation of portable toilet behind silt fence or place
on a gravel pad and surround with sand bags.

2. Provide staking or anchoring of portable toilets during periods of high winds or in high
foot traffic areas.

3. Monitor portable toilets for leaking and properly dispose of any leaked material.
Utilize a licensed sanitary waste hauler to remove leaking portable toilets and replace
with properly operating unit.

HERBICIDES, PESTICIDES AND RODENTICIDES
1. Store and apply herbicides, pesticides and rodenticides in accordance with label

restrictions.
2. Store herbicides, pesticides and rodenticides in their original containers with the

label, which lists directions for use, ingredients and first aid steps in case of
accidental poisoning.

3. Do not store herbicides, pesticides and rodenticides in areas where flooding is
possible or where they may spill or leak into wells, stormwater drains, ground water
or surface water.  If a spill occurs, clean area immediately.

4. Do not stockpile these materials onsite.

CONCRETE WASHOUTS
1. Do not discharge concrete or cement slurry from the site.
2. Dispose of, or recycle settled, hardened concrete residue in accordance with local

and state solid waste regulations and at an approved facility.
3. Manage washout from mortar mixers in accordance with the above item and in

addition place the mixer and associated materials on impervious barrier and within
lot perimeter silt fence.

4. Install temporary concrete washouts per local requirements, where applicable.  If an
alternate method or product is to be used, contact your approval authority for
review and approval.  If local standard details are not available, use one of the two
types of temporary concrete washouts provided on this detail.

5. Do not use concrete washouts for dewatering or storing defective curb or sidewalk
sections.  Stormwater accumulated within the washout may not be pumped into or
discharged to the storm drain system or receiving surface waters.  Liquid waste must
be pumped out and removed from project.

6. Locate washouts at least 50 feet from storm drain inlets and surface waters unless it
can be shown that no other alternatives are reasonably available.  At a minimum,
install protection of storm drain inlet(s) closest to the washout which could receive
spills or overflow.

7. Locate washouts in an easily accessible area, on level ground and install a stone
entrance pad in front of the washout.  Additional controls may be required by the
approving authority.

8. Install at least one sign directing concrete trucks to the washout within the project
limits.  Post signage on the washout itself to identify this location.

9. Remove leavings from the washout when at approximately 75% capacity to limit
overflow events.  Replace the tarp, sand bags or other temporary structural
components when no longer functional.  When utilizing alternative or proprietary
products, follow manufacturer's instructions.

10. At the completion of the concrete work, remove remaining leavings and dispose of
in an approved disposal facility.  Fill pit, if applicable, and stabilize any disturbance
caused by removal of washout.

EARTHEN STOCKPILE MANAGEMENT
1. Show stockpile locations on plans.  Locate earthen-material stockpile areas at least

50 feet away from storm drain inlets, sediment basins, perimeter sediment controls
and surface waters unless it can be shown no other alternatives are reasonably
available.

2. Protect stockpile with silt fence installed along toe of slope with a minimum offset of
five feet from the toe of stockpile.

3. Provide stable stone access point when feasible.
4. Stabilize stockpile within the timeframes provided on this sheet and in accordance

with the approved plan and any additional requirements.  Soil stabilization is defined
as vegetative, physical or chemical coverage techniques that will restrain accelerated
erosion on disturbed soils for temporary or permanent control needs.

SECTION E: GROUND STABILIZATION
Required Ground Stabilization Timeframes

Note: After the permanent cessation of construction activities, any areas with temporary
ground stabilization shall be converted to permanent ground stabilization as soon as
practicable but in no case longer than 90 calendar days after the last land disturbing
activity.  Temporary ground stabilization shall be maintained in a manner to render the
surface stable against accelerated erosion until permanent ground stabilization is achieved.

Site Area Description Timeframe variations

-7 days for perimeter dikes, swales,
ditches, perimeter slopes and HQW Zones
-10 days for Falls Lake Watershed unless
there is zero slope

Stabilize within this
many calendar
days after ceasing
land disturbance

7

7

7

14

None

None

(a) Perimeter dikes,
swales, ditches, and
perimeter slopes

(b) High Quality Water
(HQW) Zones

(c) Slopes steeper than
3:1

If slopes are 10' or less in length and are
not steeper than 2:1, 14 days are
allowed

(d) Slopes 3:1 to 4:1

(e) Areas with slopes
flatter than 4:1 14

-7 days for slopes greater than 50' in
length and with slopes steeper than 4:1
-7 days for perimeter dikes, swales,
ditches, perimeter slopes and HQW
Zones
-10 days for Falls Lake Watershed

NCG01 SELF-INSPECTION, RECORDKEEPING AND REPORTING EFFECTIVE: 04/01/19

PART III
SELF-INSPECTION, RECORDKEEPING AND REPORTING

SECTION A: SELF-INSPECTION
Self-inspections are required during normal business hours in accordance with the table
below.  When adverse weather or site conditions would cause the safety of the inspection
personnel to be in jeopardy, the inspection may be delayed until the next business day on
which it is safe to perform the inspection.  In addition, when a storm event of equal to or
greater than 1.0 inch occurs outside of normal business hours, the self-inspection shall be
performed upon the commencement of the next business day.  Any time when inspections
were delayed shall be noted in the Inspection Record.

NOTE: The rain inspection resets the required 7 calendar day inspection requirement.

PART III
SELF-INSPECTION, RECORDKEEPING AND REPORTING

SECTION B: RECORDKEEPING
1. E&SC Plan Documentation

The approved E&SC plan as well as any approved deviation shall be kept on the site.  The
approved E&SC plan must be kept up-to-date throughout the coverage under this permit.
The following items pertaining to the E&SC plan shall be documented in the manner
described:

2. Additional Documentation
    In addition to the E&SC Plan documents above, the following items shall be kept on the
site 
    and available for agency inspectors at all times during normal business hours, unless the
    Division provides a site-specific exemption based on unique site conditions that make this
    requirement not practical:

(a) This general permit as well as the certificate of coverage, after it is received.

(b) Records of inspections made during the previous 30 days.  The permittee shall record
the  required observations on the Inspection Record Form provided by the Division or
a similar  inspection form that includes all the required elements. Use of
electronically-available records in lieu of the required paper copies will be allowed if
shown to provide equal access and utility as the hard-copy records.

(c) All data used to complete the Notice of Intent and older inspection records shall be
maintained for a period of three years after project completion and made available
upon request.  [40 CFR 122.41]

PART III
SELF-INSPECTION, RECORDKEEPING AND REPORTING

SECTION C: REPORTING
1. Occurrences that must be reported

Permittees shall report the following occurrences:
(a) Visible sediment deposition in a stream or wetland.

(b) Oil spills if:
· They are 25 gallons or more,
· They are less than 25 gallons but cannot be cleaned up within 24 hours,
· They cause sheen on surface waters (regardless of volume), or
· They are within 100 feet of surface waters (regardless of volume).

(a) Releases of hazardous substances in excess of reportable quantities under Section 311
of the Clean Water Act (Ref: 40 CFR 110.3 and 40 CFR 117.3) or Section 102 of CERCLA
(Ref: 40 CFR 302.4) or G.S. 143-215.85.

(b) Anticipated bypasses and unanticipated bypasses.

(c) Noncompliance with the conditions of this permit that may endanger health or the
environment.

2. Reporting Timeframes and Other Requirements
After a permittee becomes aware of an occurrence that must be reported, he shall contact
the appropriate Division regional office within the timeframes and in accordance with the
other requirements listed below.  Occurrences outside normal business hours may also be
reported to the Division's Emergency Response personnel at (800) 662-7956, (800)
858-0368 or (919) 733-3300.
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North Carolina Department of Environmental Quality 

Division of Energy, Mineral & Land Resources 

Land Quality Section 

Roy Cooper  

Governor 

Elizabeth S. Biser  

Secretary  

William Vinson Jr. (Acting) 

Director  

03-14-2024 

  

LETTER OF APPROVAL 

 

85' and Sunny, LLC 

Attn: Mr. Todd E. Burbage, Managing Member 

9919 Stephen Decatur Highway 

Ocean City, Maryland 21842 

RE:   Project Name: Athletic Facility - 1555 Waterlily Rd 

  Acres Approved: 5.5 

  Application ID: PA-003831 

  Permit Number: CURRI-2024-0107 

  Address: 1555 Waterlily Rd 

  City: Coinjock 

  County: Currituck 

  River Basin: Pasquotank 

  Stream Classification: SC: Aquatic Life, Secondary Contact Recreation, Tidal Salt Water 

  Plan Type: New Plan (Express) 
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Dear Mr. Burbage, 

 

This office has reviewed the subject erosion and sedimentation control plan.  We find the plan to be acceptable and 

hereby issue this Letter of Approval.  The Certificate of Approval must be posted at the job site.  This plan approval shall 

expire three (3) years following the date of approval, if no land-disturbing activity has been undertaken, as is required by 

Title 15A NCAC 4B .0129. 
 

As of April 1, 2019, all new construction activities are required to complete and submit an electronic Notice of Intent 

(eNOI) form requesting a Certificate of Coverage (COC) under the NCG010000 Construction Stormwater General 

Permit.  After the form is reviewed and found to be complete, you will receive a link with payment instructions for the 

$120 annual permit fee.  After the fee is processed, you will receive the COC via email.  As the Financially Responsible Party 

shown on the FRO form submitted for this project, you MUST obtain the COC prior to commencement of any land 

disturbing activity.  The eNOI form may be accessed at deq.nc.gov/NCG01.  Please direct questions about the eNOI form 

to the Stormwater Program staff in the Raleigh central office.  If the owner/operator of this project changes in the future, 

the new responsible party must obtain a new COC.  

 

Title 15A NCAC 4B .0118(a) and the NCG01 permit require that the following documentation be kept on file at the job site: 

 

            1. The approved E&SC plan as well as any approved deviation. 

            2. The NCG01 permit and the COC, once it is received. 

            3. Records of inspections made during the previous 12 months. 

 

Also, this letter gives the notice required by G.S. 113A-61.1(a) of our right of periodic inspection to ensure compliance with 

the approved plan. 

 

North Carolina's Sedimentation Pollution Control Act is performance-oriented, requiring protection of existing natural 

resources and adjoining properties.  If, following the commencement of this project, the erosion and sedimentation 

control plan is inadequate to meet the requirements of the Sedimentation Pollution Control Act of 1973 (North Carolina 

General Statute 113A-51 through 66), this office may require revisions to the plan and implementation of the revisions to 

insure compliance with the Act. 

 

Acceptance and approval of this plan is conditioned upon your compliance with Federal and State water quality laws, 

regulations, and rules. In addition, local city or county ordinances or rules may also apply to this land-disturbing 

activity.  This approval does not supersede any other permit or approval. 

 

Please note that this approval is based in part on the accuracy of the information provided in the Financial 

Responsibility/Ownership Form, which you provided.  You are requested to file an amended form if there is any change in 

the information included on the form.  In addition, it would be helpful if you notify this office of the proposed starting 

date for this project.  Please notify us if you plan to have a preconstruction conference. 

 

Your cooperation is appreciated. 

 

Sincerely, 

J. Randall Jones, Jr., PE     for 

 

Samir Dumpor, PE 

 

North Carolina Department of Environmental Quality 



4

Division of Energy, Mineral & Land Resources 

Land Quality Section 

 

 

  

  

 

North Carolina Department of Environmental Quality  |  Division of Energy, Mineral 

and Land Resources 

Washington Regional Office  |  943 Washington Square Mall  |  Washington NC, 27889 

252-946-6481 

  

 

 
Email correspondence to and from this address may be subject to the North Carolina Public Records Law and may be disclosed to third parties by an authorized 
state official. 



Certificate of Coverage

STATE OF NORTH CAROLINA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

DIVISION OF ENERGY, MINERAL, AND LAND RESOURCES 

GENERAL PERMIT NO. NCG010000 

NC Reference No. NCG01-2024-0864 
Certificate of Coverage No. NCC240864 

STORMWATER DISCHARGES 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with the provision of North Carolina General Statute 143-215.1, other lawful standards and regulations
promulgated and adopted by the North Carolina Environmental Management Commission, and the Federal Water

Pollution Control Act, as amended, 

85' and Sunny, LLC 

is hereby authorized to discharge stormwater associated with CONSTRUCTION ACTIVITIES to surface waters of North
Carolina from a site located at:

Athletic Facility - 1555 Waterlily Rd 
1555 Waterlily Rd 

Coinjock 
Currituck County 

in accordance with the effluent limitations, monitoring requirements, and other conditions set forth in N.C. General Permit
No. NCG010000.

This Certificate of Coverage is affiliated with E&SC Plan Project No. CURRI-2024-0107 

This Certificate of Coverage shall become effective 3/26/2024.

This Certificate of Coverage shall remain in effect until rescinded or expired. 

This Certificate of Coverage will expire on the anniversary of its effective date unless it is renewed by payment of the
annual administration and compliance fee. 

      

                                                                                                                                                                          

William E. Vinson, Jr., PE, CPESC, CPM, Interim Director
Division of Energy, Mineral, and Land Resources 

By the Authority of the Environmental Management Commission
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Overview 

The subject property is located at 1559 Waterlily Road, Corolla, NC in Currituck County. The 
applicants propose to construct an athletic facility consisting of a swimming pool, associated 
decking, 285 sf mechanical building serving the pool, 464 sf bathhouse, pickleball court, 
basketball court, fitness walking/jogging paths, and associated utilities and required 
infrastructure as shown on the attached plan set.  The property is zoned Single Family Mainland 
(SFM) and athletic facilities are permitted use.    

Access 

The athletic facility would be accessed from Waterlily Road.   
 
A loading space is not required per Currituck County UDO, Section 5.1.8. for this use.  
However, if needed, the open drive aisle opposite the swimming pool entrance could be utilized 
for loading (and designated, if required) as it would not block any through traffic along the 
adjacent drive aisle and parking. 

Alternative Parking Plan 

The proposed improvements include a swimming pool, associated decking and bathhouse, 
pickleball court, basketball court, and fitness walking/jogging paths. As the proposed use varies 
and is not currently covered within the Uniform Development Ordinance (Table 5.1.3.C, 
Minimum Off-Street Parking Standards) an alternative parking plan is proposed per Section 
5.1.3.E. The following summary, calculations, and supporting information will demonstrate the 
parameters of the proposed parking design, which will illustrate adequate parking for the facility.  
 
The facility will operate seven days a week from dawn to dusk year-round. The relevant 
maximum occupant capacity used to calculate parking needs for each use is 221 swimmers, 16 
players, and 10 employees at peak shift. As previously proposed and based on maximum 
occupancy numbers assuming one parking space for every 3 swimmers, 73.6 parking spaces 
would be needed for the pool element. Please note this ratio is significantly higher than listed in 
the attached trip generation study prepared for a pool facility prepared by Hexagon 
Transportation in 2009 [Appendix E]. This study determined 4 parking spaces should be 
required for 1,000 SF of pool area and is consistent with the provided ITE rates for fitness 
facilities. At 12,056 sf of pool area (including surrounding decking), this standard rate would only 
require 48 parking spaces. The applicant has kept with the one parking space for 3 swimmers 
as this has ratio has been found in similar County Ordinances throughout the United States.   
 
As for the other elements of the recreational facility, 1 parking space per ball player and 1 
parking space per employee has been assumed. These numbers were conservatively chosen 
based on the Currituck County UDO that requires 1 parking space per 2 employees for tour 
operators. Using these figures, a total of 100 parking spaces are needed and 104 spaces are 
provided, including 2 ADA spaces. The applicant owns and operates similar facilities and based 
on their understanding of parking needs and the proposed use, 100 parking spaces would be 
adequate.   
 
Lighting 
Use of the facility is during daytime only, and as such no parking lot or other exterior lighting is 
proposed other than security lighting being provided at the buildings as required. The site 
lighting plan consists of the provided full cut off lighting fixture submittals for the required 



 

 

 

 

security lighting. A lighting plan has been provided to show anticipated lumens throughout the 
site.    

Soils 

The USDA NRCS Soil Survey lists the soil in the vicinity of the stormwater infiltration and wet 
retention basins as described below. Geotechnical reports for the site indicate the seasonal 
high-water table is approximately at elevation 3.7. A copy of on-site soils analysis are provided 
within Appendix A. On-site soils analysis was performed by Hardin-Kight Associates, Inc.  
 

• BoA – Bojac Loamy Sand 
This soil typically has 0 to 3 percent slopes. Bojac Loamy Sand typically has a very low 
runoff rate and is well drained. This soil is categorized in Hydrologic Soil Group: A 

 

Stormwater Management Plan 

Per 15A NCAC 02H.1005 (a) (3) (B) High Density Coastal Development is required to meet 
particular criteria. This development is proposed to have 0.82% of impervious coverage within 
the existing parcel. The proposed wet detention basin onsite is designed in accordance with 
NCDEQ Requirements and is designed to store, control, and treat the stormwater runoff from all 
surfaces, within its drainage area, generated by the one and one-half inch of rainfall event.  The 
majority of stormwater runoff from the project area is proposed to be directed to the proposed 
wet detention basin designed in accordance with NCDEQ requirements.  The basin has been 
designed to capture runoff into a forebay prior to the main pond which stores, controls, and 
treats stormwater runoff from the 5-year post-development storm event to the 2-year pre-
development wooded condition.  In addition to these requirements, a minimum of 50’ vegetative 
buffer from surface waters is provided.   
 

Collection 
 
Runoff from the proposed access drive will be directed into a flowline in the center of the parking 
area. This flowline coincides with the stormwater network, which collects and discharges into 
the wet retention basin forebay.  Runoff from the southern portion of the proposed swimming 
pool deck and pickle ball court area will be collected into a grass swale which collects in an 
infiltration basin and overflows into the stormwater network. The stormwater network continues 
to flow toward the forebay The parking and vehicular area is to also be collected and conveyed 
to the proposed wet detention basin via sheet flow whereby the parking area drains to the 
centralized flowline prior to being directed into the forebay.   
 

Treatment 
 
The proposed system will offer several methods of treatment prior to release.   
 
Runoff from concrete deck areas will sheet flow over vegetation (grass) and be directed to the 
infiltration basin The grassed areas will provide the first level of treatment for these areas and 
will provide filtration of small particulates and nutrients prior to entering the stormwater network 
and subsequently the wet detention basin. 
 
The primary treatment of runoff from the site will be provided within a wet detention basin, but 
the pool decking and courts will have preliminary treatment through the infiltration basin. The 
infiltration basin provides treatment above and beyond what is required for State/Local 



 

 

 

 

permitting. The bottom and side slopes of the infiltration basin will be grassed according to 
general seeding specifications. The runoff will undergo filtration of fine particulates and 
pollutants by the vegetation within the infiltration basin. The filtration by vegetation is considered 
the primary method of treatment. A secondary method of treatment is also available when the 
stormwater runoff infiltrates into the subsurface. The soil particles between the basin bottom and 
the season high water table (SHWT) will offer additional filtration and/or absorption of 
particulates and pollutants prior to reaching the water table. The seasonal high-water table 
(SHWT) is at an elevation of 3.7’. Separation of greater than 18” between the seasonal high-
water table and the bottom of the basin at 6’ elevation has been provided.   
 
The remainder of the project area will be managed by the proposed wet retention basin as 
primary treatment. The wet basin is designed with a forebay which initially receives incoming 
runoff from multiple directions to allow for energy dissipation and initial settling prior to entering 
the main pond.  The entire wet retention basin is designed to have vegetative shelving and a 
depth adequate to allow for some sedimentation.  The overall depth of the basin allows for water 
quality treatment but also doubles as fire protection storage volume for a proposed dry hydrant.  

 

Storage 
 
The proposed infiltration basin has been sized to allow for a local requirement of routing the 5-
year post developed condition back to the 2-year predeveloped wooded condition. This storage 
capacity is in excess of the State required 1.5-inch storage of impervious surface runoff. The 
temporary storage capacity has been calculated between the bottom of the basin and the 
overflow spillway invert elevation.  
 
The majority of the stormwater storage volume is provided within the proposed wet retention 
basin. The temporary storage volume is computed within the basin above the main pool 
elevation of 3.7’. The County stormwater storage volume requirement based upon routing the 5-
year post-development rainfall event to the 2-year pre-development wooded condition is 
approximately 36,340 CF.  The proposed wet retention basin provided storage volume is 
approximately 78,452 CF, equivalent to the 8.8-inch rainfall event.    
 
The season high water table (SHWT) is at an elevation of 3.7’ ft., per the attached soils analysis 
in Appendix B.   
 

Disposal 
 
The wet detention basin’s primary mode of disposal for elevations between 3.5 and 8.0 ft. is 
through a 3” drawdown orifice on a structure located inside of the main pool.  The invert 
elevation of the 3” drawdown orifice is proposed to be at an elevation of 3.5 ft.  Elevations 
between 8.0 and 10.0 feet will utilize a grate with on top of this structure as well as the 3” 
drawdown orifice.  The invert elevation of the grate is proposed to be 8.0 feet in elevation.  The 
total drawdown time from an elevation of 8.0 ft. is 4.05 days.  Supporting calculations for the 
drawdown time and storage of the proposed wet pond have been provided within Appendix B.   
 

Calculations for the proposed wet detention basin have been provided in Appendix B. Currituck 
County calculations have been provided to demonstrate that the 5-yr post developed storms 
have been routed to 2-yr pre-developed wooded conditions. The wet detention basin design 
allows for storage above the permanent pool up to elevation 8’. The basin would discharge into 
the downstream ditch starting at elevation 8’. A summary of the storage available within the 



 

 

 

 

basin is available in Appendix B.  

Utilities 

A water meter and associated service are proposed to connect to the existing PVC waterline at 
Waterlily Road. A backflow prevention device will be provided behind the new water meter.  The 
building will be designed for the Needed Fire Flow to be within the Available Fire Flow. There is 
no nearby existing fire hydrant, so the applicants propose to rely on a dry hydrant that will draw 
from a strainer located within the deep portion of the new wet retention basin for fire flow.  A 
copy of the Needed Fire Flow based upon ISO Method is included within the appendix 
demonstrating a NFF of 750 gpm.  Based upon a standard 2-hour duration, the required fire 
storage volume is 91,546 gallons or 12,238 CF.  Accounting for the 50-year drought conditions, 
2’ of freeboard over the top of the available fire storage volume, and keeping the strainer off of 
the bottom of the basin, the provided fire storage volume (or Available Fire Flow) is greater than 
the required 12,031 CF. Please see Appendix C for calculations.  
 
Changes to the existing waterline within the right-of-way are not proposed, therefore, a permit to 
construct from NC DEQ Public Water Supply is not required. The proposed water service shall 
be installed per Currituck County standard water specifications and details. An RPZ would be 
installed in the location as shown on the attached Site Plan. 
 
The proposed on-site wastewater system is designed to handle 1,340 gallons per day. This 
anticipated amount is based on 104 parking spaces at 10 GPM, 8 employees at 25 GPD each, 
and 2 courts at 50 GPD each. An onsite evaluation has been requested of Albemarle Regional 
Health Services to determine acceptable site characteristics.   

Buffers and Site Vegetation 

The Currituck County UDO defines a heritage tree as any live oak greater than 12” diameter at 
breast height and trees or other tree species greater than 24” diameter at breast height, with the 
exception of pine trees.  Heritage trees are shown within the enclosed site plan.  It should be 
noted that five heritage trees are to be removed with a total mitigation ACI of 68”. The majority 
of the impacted trees do not qualify as heritage trees. Onsite mitigation is to include installation 
of ten (10) additional 2” ACI Live Oaks and twenty-four (24) 2” ACI Trees within the site.    
 

Adjacent Property Zoning 
Surrounding properties are zoned Single Family Mainland. Zoning buffer yards are not required 
as adjacent properties are also zoned SFM. A 50’ farmland buffer is required adjacent to the 
James L. Markert property. The buffer includes maintaining 12 live oaks and 13 cedars as 
previously installed and permitted. 16 live oaks and 15 cedars are proposed to be installed 
within this buffer yard.  
 
Site landscaping and vehicular landscaping are provided on the plans, along with refuse area 
screening adjacent to the proposed dumpster enclosure. The site landscaping is proposed to be 
met using existing heritage trees for canopy requirements and two (2) shrubs are proposed 
adjacent to the proposed buildings.  
 
The vehicular landscape buffer around the proposed parking lot will be met using existing 
landscaping. A 2” ACI canopy tree will be provided within 60’ of all parking spaces.  
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Project Name: Athletic Facility

Quible Project Number: P16099

Date: 1/31/2024

Currituck County Stormwater Calculations (In Lieu of Forms SW-002 and SW-003)

Step 1: Drainage Area 342,330.00       square feet

7.86 acres

Step 2: Determine Runoff Coefficient

C = 0.20

Step 3: Determine Time of Concentration

Sheet Flow

Tc1=

n = 0.1 (woods) Elev. Start = 15.62

L = 300 feet Elev. End = 11

P = 4 inch

S = 0.010 ft/ft

Tc1= 20.1 mins

Shallow Concentrated Flow

L = 379 feet

S = 0.01 ft/ft

unpaved

Vunpaved = 134.64 fpm

Tc2= 2.8 mins

Channel Flow

(n/a)

Tc = Tc1 + Tc2

Tc = 22.9 mins

Step 4: Determine Peak Rainfall Intensity

Time of Concentration

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.1 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I = 3.29 in/hr Interpolation Formula = X Y

1 12 4.06

2 22.95

3 30 2.80

3.29

Step 5: Determine the 2-year Pre-Development peak discharge, Q

Q = CIA

Q 2= 5.18 cfs

0.42(��)	.
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Step 6: Determine the weighted runoff coefficient, Cw for post-development

C - Value

Impervious Area = 99,090.55 sq.ft. 0.95

Open Area = 243,239.45 sq.ft. 0.25

Total = 342,330.00 sq.ft.

Cw = 0.45

Step 7: Determine Time of Concentration for post-development

Sheet Flow

Tc1=

n = 0.011 (smooth pavement)

L = 300.00 feet

P = 5 inch (From NOAA Rainfall Depth Data)

S = 0.010 ft/ft

Tc1= 3.1 mins

Shallow Concentrated Flow

Tc2= L = 10.00 ft

paved

Slope = 0.024 ft/ft

Paved Areas V = 1302(S
0.53

)

Unpaved Areas V = 972(S
0.53

)

V = 180.4 ft/min

Tc2= 0.1 mins

Channel Flow

(n/a)

Tc = Tc1 + Tc2

Tc = 5.0 mins *5 min minimum Tc (worst case scenario)

Step 8: Determine Peak Rainfall Intensity

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.1 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I5= 6.82

Step 9: Determine the 5-year Post-Development peak discharge, Q

Q = CIA

Q5 = 24.26 cfs

Time of Concentration

0.42(��)	.
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Step 10: Determine the weighted curve number, CN, for the post-development conditions.

Hydrologic Soil Type: A (From NRCS Soils Report)

Land Use CN Area

Impervious Area 98 99,090.55

Open Space 49 243,239.45

Total = 342,330.00

CNW = 63.18

Step 11: Determine the 5-year post-development runoff depth, Q

P = 5 in

S = 5.83

Q = 1.52 in

Step 12: Determine the Runoff Volume, Vr

Q = 1.52 in

A = 7.86 acres

Vr = 1.00 ac-ft

Step 13: Determine the Required Storage Volume, Vs

Vr = 1.00 ac-ft

Q2-pre = 5.18 cfs

Q5-post = 24.26 cfs

Vs = 1264.89 CY

34,152.09 CF

Q = 
(��	.��)�

(��	.
�)
S = 

�			

��
− 10

Vr = 
 

��
∗ "

Vs = 1613.33*Vr*(1 - 
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P16099

Athletic Facility - Currituck, NC

2/16/2024

Drainage Area Calculations

(sq.ft.) (acre)

Drainage Area = 342,330.00 7.86

Open Space 243,239.45 5.58

Roadway/Parking = 96,549.55 2.22

Building= 958.00 0.02

Gravel = 1,583.00 0.04

Impervious = 99,090.55 2.27

Runoff generated by 1.5" Rainfall Event (NCDEQ Simplified Method)

Ia = Impervious Percentage = Impervious Area/Drainage Area

Rv= Runoff Coefficient, 0.05+0.9Ia

Rd= Rain fall depth (1.5 in.)

V= Runoff Volume, 3630*Rd*Rv*A

Area 1

Ia = 29.0%

Rv= 0.31

Rd (in.)= 1.5

A (ac.) = 7.86

V (cf.)= 13308

13,400.00                cf

36,400.00                cf

Permanent pool Storage Provided In Wet Detention Basin 1 

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

-3 6509 0

7725.5 23177

0 8942 23177

10289.5 30869

3 11637 54046

12360.5 6180

3.5 13084 60226

60226Total Storage (cf.) Provided in Basin 1:

Total Storage Required by Currituck County  =

Athletic Facility Wet Detention Basin

NCDEQ Stormwater Calculations

Combined Drainage Area

Total Storage Required by NCDEQ =



P16099

Athletic Facility - Currituck, NC

2/16/2024

Above Permanent Pool Storage Provided In Wet Detention Basin 1

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

3.5 13084 0

13839.5 6920

4 14595 6920

15383.5 15384

5 16172 22304

18716 56148

8 21260 78452

78452 8.79

Volume in Forebay for Basin 1

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

1 214 0

387 774

3 560 774

737.5 738

4 915 1512

1392.5 2785

6 1870 4297

2166 2166

7 2462 6463

2787.5 2788

8 3113 9251

9251

15%

Total Storage (cf.) Provided in Basin 1:

Total Storage (cf.) Provided in Basin 1:



P16099

Athletic Facility - Currituck, NC

3/22/2024
Abot_shelf = 5615 sf

Aperm_pool = 13084 sf

Abot_pond = 6509 sf

Vperm_pool = 60226 cf

Depth = 6.5

Option 1 Dav = 4.6 feet SA/DA = 1.52               

DA = 342,330.00    

Req'd SA = 5,186.30        

Option 2 Dav = 7.4 feet

Wet Detention Basin Supplement Calculations

Orifice Draw Down Calculations Basin 1

Q = CA(2gH)^0.5

H=Driving Head = D/3 = 1.50 ft.

C = orific coefficient = 0.6

Try orifice diameter = 3 in

A = Area = 3.14*(d^2)/4 = 0.049 sf

Q = CA(2gH)^0.5 = 0.289 cfs

Required Storage Volume = 13400.0 cf

Drawdown = Storage Volume / Q = 3.14 days



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Appendix B – On-site Soils Report and Memo 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 

2



alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Soil Map (1555 Waterlily Road Athletic Facility)
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Currituck County, North Carolina
Survey Area Data: Version 23, Sep 13, 2023

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 18, 2022—May 
31, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend (1555 Waterlily Road 
Athletic Facility)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BoA Bojac loamy sand, 0 to 3 
percent slopes

24.3 84.2%

CnA Conetoe loamy sand, 0 to 3 
percent slopes

0.8 2.9%

To Tomotley fine sandy loam 3.7 12.9%

Totals for Area of Interest 28.9 100.0%

Map Unit Descriptions (1555 Waterlily Road 
Athletic Facility)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

Custom Soil Resource Report

8



The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Currituck County, North Carolina

BoA—Bojac loamy sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3rnb
Elevation: 0 to 30 feet
Mean annual precipitation: 42 to 58 inches
Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 190 to 270 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Bojac and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bojac

Setting
Landform: Ridges on marine terraces
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy and sandy fluviomarine deposits

Typical profile
Ap - 0 to 8 inches: loamy fine sand
Bt - 8 to 47 inches: fine sandy loam
C - 47 to 85 inches: loamy fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: About 48 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F153BY030NC - Dry Loamy Rises and Flats
Hydric soil rating: No

Minor Components

Conetoe
Percent of map unit: 4 percent
Landform: Ridges on stream terraces, ridges on marine terraces
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest

Custom Soil Resource Report

10



Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: F153BY030NC - Dry Loamy Rises and Flats
Hydric soil rating: No

Seabrook
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: F153BY020NC - Moist Sands
Hydric soil rating: No

Munden
Percent of map unit: 3 percent
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: F153BY040NC - Moist Loamy Rises and Flats
Hydric soil rating: No

CnA—Conetoe loamy sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3rnf
Elevation: 0 to 20 feet
Mean annual precipitation: 42 to 58 inches
Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 190 to 270 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Conetoe and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Conetoe

Setting
Landform: Ridges on stream terraces, ridges on marine terraces
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
Ap - 0 to 8 inches: loamy sand
E - 8 to 22 inches: loamy sand
Bt - 22 to 40 inches: sandy loam
BC - 40 to 46 inches: loamy sand

Custom Soil Resource Report
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C - 46 to 80 inches: sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F153AY030NC - Dry Loamy Rises and Flats, F153BY030NC - Dry 

Loamy Rises and Flats
Hydric soil rating: No

Minor Components

Leon
Percent of map unit: 5 percent
Landform: Flats on marine terraces
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F153BY070NC - Wet Spodosol Flats and Depressions, 

F153AY070NC - Wet Spodosol Flats and Depressions
Hydric soil rating: Yes

To—Tomotley fine sandy loam

Map Unit Setting
National map unit symbol: 3rp4
Elevation: 0 to 30 feet
Mean annual precipitation: 42 to 58 inches
Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 190 to 270 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Tomotley, drained, and similar soils: 75 percent
Tomotley, undrained, and similar soils: 10 percent
Minor components: 7 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report
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Description of Tomotley, Drained

Setting
Landform: Flats on marine terraces, depressions on stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
Ap - 0 to 7 inches: fine sandy loam
Btg1 - 7 to 12 inches: fine sandy loam
Btg2 - 12 to 42 inches: sandy clay loam
BCg - 42 to 50 inches: sandy loam
Cg - 50 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B/D
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions, 

F153AY090NC - Flooded Mineral Soil Floodplains and Terraces
Hydric soil rating: Yes

Description of Tomotley, Undrained

Setting
Landform: Depressions on stream terraces, flats on marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
A - 0 to 7 inches: fine sandy loam
Btg1 - 7 to 12 inches: fine sandy loam
Btg2 - 12 to 42 inches: sandy clay loam
BCg - 42 to 50 inches: sandy loam
Cg - 50 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 1.98 in/hr)

Custom Soil Resource Report
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Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions, 

F153AY090NC - Flooded Mineral Soil Floodplains and Terraces
Hydric soil rating: Yes

Minor Components

Nimmo, undrained
Percent of map unit: 3 percent
Landform: Depressions on marine terraces, flats on marine terraces
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions, 

F153AY060NC - Wet Loamy Flats and Depressions
Hydric soil rating: Yes

Arapahoe, undrained
Percent of map unit: 3 percent
Landform: Flats, depressions
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions, 

F153AY090NC - Flooded Mineral Soil Floodplains and Terraces
Hydric soil rating: Yes

Dragston, undrained
Percent of map unit: 1 percent
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F153AY040NC - Moist Loamy Rises and Flats, F153BY040NC - 

Moist Loamy Rises and Flats
Hydric soil rating: No

Custom Soil Resource Report
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Appendix C – Fire Flow Calculations 



12,031.00           cf

Storage Provided In Pond

Elev Area (sf) Avg area (sf)

Volume 

(cf) Cum Vol. (cf)

-0.5 8518 0

9065.5 12238

0.85 9613 12238

12,238.00     

Gallons 91,546.60     

gpm for 2 hours 762.9

AFF Calculations

Total Storage Required for NFF =

Total Permanent Pool Storage (cf.) Provided in Basin 1:
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ISO Fire Flow Worksheet

Sample
Needed Fire Flow Work Sheet (ISO formulas) NFF = (Ci)(Oi)(Xi+Pi)

C=18F(Ai)^0.5

Address: Waterlily Road, Currituck County, NC

Project Name: Athletic Facility Occupancy Type: C-2

Construction Type: Typical wood construction Number of Stories: 1

STEP 1 Take the area, which is 100% sq. ft. of the first floor plus the following percentage

of the total area of the other floors.

First Floor 750 Sq. Ft. @ 100%

Buildings classified as construction classes I-IV: 25% of all other floors

Buildings classified as construction classes V-VI: 50% of all other floors

Total other floors 0

Total Area All 750

STEP 2 Take the Square Root of  the Area 27

Now mulitiply by "F", which is the coefficient for the construction type:

F = Coefficient related to the class of construction as determined by using the

construction type found in SBCCI

Construction Type Class F Value

Frame VI 1.5

Joist Masonry VI 1

Non-combustible IV 0.8

Heavy Timber III 0.8

Modified fire resistance II 0.6

Fire resistive I 0.6

F  Value Selected 1.5

Square Root of the Area x F 41

Square Root of the Area x F x 18 739 = C Value

STEP 3 Round off the C value to the nearest 250 GPM (round up or down)

C values ranging from Use

500 to 625 500

626 to 875 750

876 to 1125 1000

1126 to 1375 1250

1376 to 1625 1500

1626 to 1875 1750

1876 to 2125 2000

2126 to 2375 2250

2376 to 2625 2500

2626 to 2876 2750

2876 to 3125 3000

3126 to 3375 3250

Rounded to the nearest 250 GPM 750
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ISO Fire Flow Worksheet

Sample Continued

STEP 4 Multiply result of rounded off GPM by the Occupancy Factor (Oi) Occupancy Factor

Noncombustible (C-1) = No active fuel loads such as storage of asbestos, 0.75

clay, glass, marble, stone, or metal products.

Limited - Combustible (C-2) = Limited fuel loads such as airports, 0.85

apartments, art studios, auto repair, auto showroom, aviaries, banks, 

barber shops, beauty shops, churches, clubs, cold storage warehouses,

day care center, educational occupancies, gas stations, green houses,

health clubs, hospitals, jails, libraries, medical labs, motels, museums,

nursing homes, offices, radio stations, recreation centers, and rooming

houses.

Combustible (C-3) = Moderate fuel loads such as auto part stores, auto 1.0

repair training center, bakery, bookstores, bowling centers, casinos,

commercial laundries, contractor equipment storage, dry cleaners with no 

flammable fluids, leather processing, municipal storage buildings, nursery

sales stores, pavilions, pet shops, photographic supplies, printers, 

restaurants, shoe repair, supermarkets, theaters, vacant buildings, 

and most wholesale & retail sales ocuppancies.

Free-Burning (C-4) = Active fuel loads such as aircraft hangers, cabinet 1.15

making, combustible metals, dry cleaners using flammable fluids, feed 

stores, furniture stores, kennels, lumber, packaging and crating, paper

products manufacturing, petroleum bulk distribution centers, tire

manufacturers, tire recapping or retreading, wax products, and wood

working shops.

Rapid-Burning (C-5) = Contents that burn with great intensity, 1.25

spontaneously ignite, have flammable or explosive vapors, or 

large quantities of dust such as ammunition, feed mills, 

fireworks, flammable compressed gases, flammable liquids, flour mills,

highly flammable solids, matches, mattress factories, nitrocellulose-based

products, rag storage, upholstery shops, & waste paper storage.

Occupancy Factor Selected 0.85

Rounded GPM x Oi 637.5
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ISO Fire Flow Worksheet

Sample Continued

STEP 5 Now consider the exposure factor (Xi) - (Separation between buildings)

Distance (feet to the exposed building)
Length-

Height

Frame 

(Xi)

0-10 80-100 0.126

101-200 0.14

201-300 0.14

11-20 80-100 .098

101-200 0.126

201-300 0.14

21-30 80-100 0.056

101-200 0.098

201-300 0.126

31-40 80-100 0.028

101-200 0.07

201-300 0.098

Distance Selected 100

Xi (from table) 0

Multiply GPM from step 4 by (1+Xi) 

637.5 x (1+0)

Fire flow required 638

STEP 6 Approved Fire Sprinkler System Credit 0%

Take  fire flow from step 5 and multiply by sprinkler credit of 0.25

159

Now subtract sprinkler credit from fire flow in step 5

Fire Flow Required 478.125 N/A

STEP 7 Take value from step 6 and 

Round to nearest 250 gpm under 2,500 gpm

Round to nearest 500 gpm over 2,500 gpm

Needed Fire Flow 750

Notice: Fire hydrant distribution requirements are based on distance from fire hydrant to the structure.  The 

following restrictions for fire flow apply:

Distance from hydrant to structure Max Flow Credit (gpm per hydrant)

Within 300 feet 1,000

301 to 600 feet 670

601 to 1,000 feet 250

per LDC 6.4.4 Fire hydrant & flow requirements: Central water systems shall be designed and constructed

for an economic service life of not less than 20 years and in accordance with the fire protection requirements

of the Insurance Services Office.

*Length-Height Ratio is less than 80'



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D – Drainage Area Maps 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix E – Parking Data 
 
 
 

 
 





 

 

 
MEMORANDUM 

 
TO:  Yorke Lee 
 
FROM:  Gary Black 

Massimo Loporto 
   
DATE:  September 4, 2009 
 
SUBJECT: Trip Generation and Parking Study for the Proposed Swim Center at 12230 Saratoga Sunnyvale 

Road in Saratoga, California 
 
 
Hexagon Transportation Consultants, Inc. has completed a trip generation and parking analysis for the proposed 
indoor swim center located at 12230 Saratoga Sunnyvale Road in Saratoga, California. The project proposes to 
convert the existing flower shop into a swim center with two indoor pools (48 x 40 feet and 48 x 75 feet, 5,520 total 
s.f.) for swimming lessons. The purpose of this analysis is to estimate the number of trips generated by the proposed 
project and to identify any parking deficiencies. 
 
Published Surveys and Requirements 
 
Published parking demand ratios and trip generation rates are not available for the proposed land use. Therefore, the 
evaluation of parking demand and trip generation is based upon data from surveys conducted by Hexagon in August, 
2009.  

Surveyed Parking Demand Ratio and Trip Generation Rate 
 
Hexagon surveyed two (2) indoor swim centers in the cities of San Jose and Fremont, to develop trip generation rates 
and parking demand ratios (see Tables 1 and 2). Each of the sites were surveyed on a typical weekday from 4:00-6:00 
PM, which represents the peak hours for parking demand and trip generation. It should be noted that the swim center 
in San Jose is located within a shopping center with other land uses. Data collected was isolated to that associated 
with the swim center.  

DACA Swim Center 
 
DACA Swim Center is located at 1080 South De Anza Boulevard in San Jose, California, and has two (2) 20 x 60 feet 
(2,400 s.f.) swimming pools and has a total building size of 8,712 s.f.. DACA swim center offers year-round 
swimming lessons, lap swimming, and competitive teams for youths. The indoor center on De Anza Boulevard 
focuses on swimming lessons for younger children. The pools are not large enough to serve older children or the swim 
team. DACA also leases the outdoor swimming pool at De Anza College for their older students and swim teams. The 
indoor site was surveyed on two different days. On the first day surveyed (August 12, 2009), the swim center had a 
maximum of 33 parked vehicles, The trip generation was observed to be 101 trips during the PM peak hour with a 
50% inbound and 50% outbound split. 
 
Only parking was evaluated on the second day surveyed (August 25, 2009). The swim center had a maximum of 35 
parked vehicles. 



Yorke Lee 
September 4, 2009 
Page 2 of 7 
 
Calphin Swim Center 
 
Calphin Swim Center is located at 34075 Fremont Boulevard in Fremont, California, and has two (2) indoor 
swimming pools (30 x 45 feet and 60 x 75 feet, 5,850 total s.f.) and has a total building size of 10,500 s.f. Calphin 
swim center offers year-round swimming lessons for beginners to competitive swimmers of all ages. Because the 
Calphin center has a larger pool, it can accommodate all ages of students and the swim teams within the same facility. 
Only parking was evaluated at this location. On the day the site was surveyed (August 26, 2009), the swim center had 
a maximum of 44 parked vehicles. 
 
Parking Demand Analysis 
 
It is not clear what to use as an independent variable when evaluating the swimming pool parking data (see Table 2). 
Hexagon calculated ratios based on building size, pool size, and number of pools. The ratio based on building size had 
the least variability. The average ratio was found to be 4.0 spaces per 1,000 square feet. It was initially thought that a 
ratio based on pool size would be useful. However, the two surveyed sites varied markedly on this statistic. The 
reason for the difference is thought to be the configuration of the pools: the DACA pools are smaller and cater to 
younger children, so more children can participate simultaneously for a given pool size.  
 
Hexagon believes it would be most accurate to base the parking ratio on the building size, using a parking ratio of 4.0 
spaces per 1,000 square feet. The proposed project site has 43 parking spaces. This calculates to an allowable building 
size of 10,750 square feet. The existing building that the project would occupy is larger than 10,750 square feet. 
Therefore, Hexagon recommends that the building be reduced in size with the project. Reducing the building size also 
could make room for additional parking spaces. 
 
Another comparison could be made based on the pool size, using the Calphin center as a standard. The Calphin center 
had a parking demand of 7.5 spaces per square foot of pool size. Applying this ratio to the project, which is proposing 
5,580 square feet of pools, yields a parking demand estimate of 41 spaces. 
 
Trip Generation Analysis 
 
The trip generation rate at the DACA swim center was calculated to be 11.59 PM peak hour trips per 1,000 s.f. of 
building space with a 50% inbound and 50% outbound split. 
 
Based on the surveyed rates, the project would generate 126 gross PM peak-hour trips (63 inbound trips and 63 
outbound trips), assuming a size of 10,750 square feet. Traffic generated by the existing flower shop on the site was 
obtained via driveway counts. The count indicated that the existing flower shop generates a total of 8 PM peak-hour 
trips (4 inbound trips and 4 outbound trips). The trips associated with the flower shop were subtracted from the gross 
project trips to calculate the net project trips. This procedure indicates that the proposed project would generate 118 
net new PM peak-hour trips (59 inbound trips and 59 outbound trips). The trip generation estimates for the proposed 
project are shown in Table 4. 
 
Conclusion 
 
Parking for the proposed project, 43 spaces, would be adequate assuming the building was no larger than 10,750 
square feet. The existing building should be reduced to this size. Such a reduction also could create room for 
additional parking spaces. The proposed project would generate 118 net new PM peak hour vehicle trips.  
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Table 1 
Trip Generation Survey Summary 

Location Name Surveyed Date In Out In Out Total Rate /a/

1080 South De Anza Blvd., San Jose DACA Swim Center Wed, 8/12/2009 8,712 s.f. 50% 50% 50 51 101 11.59

Note:
/a/ Rate per 1,000 square feet of building size.

Size
Split PM Peak Hour
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Table 2 
Parking Survey Summary 

Max. #
Number of of Cars Demand/Building Demand/Pool Demand/Number

Location Name Survey Date Pools Parked /b/ Size (ksf) Size (ksf) of Pools

1080 S. De Anza Blvd., San Jose DACA Swim Center Wed., 8/19/2009 8,712 s.f. 2,400 s.f. 2 33 3.8 13.8 16.5
1080 S. De Anza Blvd., San Jose DACA Swim Center Tues., 8/25/2009 8,712 s.f. 2,400 s.f. 2 35 4.0 14.6 17.5
34075 Fremont Blvd., Fremont Calphin Swim Center Wed., 8/26/09 10,500 s.f. 5,850 s.f. 2 44 4.2 7.5 22

Average: 4.0 12.0 18.7

Notes:
/a/ Building size, pool size, and number of pools obtained from DACA and Calphin.
/b/ Based on Hexagon studies conducted in August 2009.

Sizes /a/ Ratios

Size
PoolBuilding

Size
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Table 3 
Parking Demand Analysis for the Proposed Project 

Parking Use Size Units Rate /a/ Parking Spaces

Swim Center 10.75 ksf 4 43

Total Parking Spaces Required 43
For Proposed Project

Proposed Parking Spaces Provided On-Site /c/ 43

Number of Surplus Parking Spaces 0

Notes:
/a/ Rates expressed in terms of spaces per 1,000 s.f. of swimming pool.
/b/ Parking generation rates obtained from Hexagon surveys conducted in August 2009.
/c/ Number of proposed parking spaces provided on-site obtained from project applicant.   
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Table 4 
Trip Generation Estimate for the Proposed Project 

PM Peak Hour

Proposed Project Rate /a/, /b/ In Out Total

Swim Center 10.750 ksf 11.59 63 63 126

Total Gross Trips 63 63 126

Trip Credits Associated with Exisitng Use On Site
Flower Shop -4 -4 -8

Net New Project Trips 59 59 118

Notes:
/a/ Rates expressed in terms of trips per 1,000 s.f. of building size.
/b/ Trip generation rates obtained from Hexagon surveys conducted in August 2009.

Size
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NCG01 GROUND STABILIZATION AND MATERIALS HANDLING EFFECTIVE: 04/01/19

GROUND STABILIZATION AND MATERIALS HANDLING PRACTICES FOR COMPLIANCE WITH
THE NCG01 CONSTRUCTION GENERAL PERMIT
Implementing the details and specifications on this plan sheet will result in the construction
activity being considered compliant with the Ground Stabilization and Materials Handling
sections of the NCG01 Construction General Permit (Sections E and F, respectively).  The
permittee shall comply with the Erosion and Sediment Control plan approved by the
delegated authority having jurisdiction. All details and specifications shown on this sheet
may not apply depending on site conditions and the delegated authority having jurisdiction.

GROUND STABILIZATION SPECIFICATION
Stabilize the ground sufficiently so that rain will not dislodge the soil.  Use one of the
techniques in the table below:

POLYACRYLAMIDES (PAMS) AND FLOCCULANTS
1. Select flocculants that are appropriate for the soils being exposed during

construction, selecting from the NC DWR List of Approved PAMS/Flocculants.
2. Apply flocculants at or before the inlets to Erosion and Sediment Control Measures.
3. Apply flocculants at the concentrations specified in the NC DWR List of Approved

PAMS/Flocculants and in accordance with the manufacturer's instructions.
4. Provide ponding area for containment of treated Stormwater before discharging

offsite.
5. Store flocculants in leak-proof containers that are kept under storm-resistant cover

or surrounded by secondary containment structures.

HAZARDOUS AND TOXIC WASTE
1. Create designated hazardous waste collection areas on-site.
2. Place hazardous waste containers under cover or in secondary containment.
3. Do not store hazardous chemicals, drums or bagged materials directly on the ground.

EQUIPMENT AND VEHICLE MAINTENANCE
1. Maintain vehicles and equipment to prevent discharge of fluids.
2. Provide drip pans under any stored equipment.
3. Identify leaks and repair as soon as feasible, or remove leaking equipment from the

project.
4. Collect all spent fluids, store in separate containers and properly dispose as

hazardous waste (recycle when possible).
5. Remove leaking vehicles and construction equipment from service until the problem

has been corrected.
6. Bring used fuels, lubricants, coolants, hydraulic fluids and other petroleum products

to a recycling or disposal center that handles these materials.

LITTER, BUILDING MATERIAL AND LAND CLEARING WASTE
1. Never bury or burn waste.  Place litter and debris in approved waste containers.
2. Provide a sufficient number and size of waste containers (e.g dumpster, trash

receptacle) on site to contain construction and domestic wastes.
3. Locate waste containers at least 50 feet away from storm drain inlets and surface

waters unless no other alternatives are reasonably available.
4. Locate waste containers on areas that do not receive substantial amounts of runoff

from upland areas and does not drain directly to a storm drain, stream or wetland.
5. Cover waste containers at the end of each workday and before storm events or

provide secondary containment.  Repair or replace damaged waste containers.
6. Anchor all lightweight items in waste containers during times of high winds.
7. Empty waste containers as needed to prevent overflow.  Clean up immediately if

containers overflow.
8. Dispose waste off-site at an approved disposal facility.
9. On business days, clean up and dispose of waste in designated waste containers.

PAINT AND OTHER LIQUID WASTE
1. Do not dump paint and other liquid waste into storm drains, streams or wetlands.
2. Locate paint washouts at least 50 feet away from storm drain inlets and surface

waters unless no other alternatives are reasonably available.
3. Contain liquid wastes in a controlled area.
4. Containment must be labeled, sized and placed appropriately for the needs of site.
5. Prevent the discharge of soaps, solvents, detergents and other liquid wastes from

construction sites.

PORTABLE TOILETS
1. Install portable toilets on level ground, at least 50 feet away from storm drains,

streams or wetlands unless there is no alternative reasonably available.  If 50 foot
offset is not attainable, provide relocation of portable toilet behind silt fence or place
on a gravel pad and surround with sand bags.

2. Provide staking or anchoring of portable toilets during periods of high winds or in high
foot traffic areas.

3. Monitor portable toilets for leaking and properly dispose of any leaked material.
Utilize a licensed sanitary waste hauler to remove leaking portable toilets and replace
with properly operating unit.

HERBICIDES, PESTICIDES AND RODENTICIDES
1. Store and apply herbicides, pesticides and rodenticides in accordance with label

restrictions.
2. Store herbicides, pesticides and rodenticides in their original containers with the

label, which lists directions for use, ingredients and first aid steps in case of
accidental poisoning.

3. Do not store herbicides, pesticides and rodenticides in areas where flooding is
possible or where they may spill or leak into wells, stormwater drains, ground water
or surface water.  If a spill occurs, clean area immediately.

4. Do not stockpile these materials onsite.

CONCRETE WASHOUTS
1. Do not discharge concrete or cement slurry from the site.
2. Dispose of, or recycle settled, hardened concrete residue in accordance with local

and state solid waste regulations and at an approved facility.
3. Manage washout from mortar mixers in accordance with the above item and in

addition place the mixer and associated materials on impervious barrier and within
lot perimeter silt fence.

4. Install temporary concrete washouts per local requirements, where applicable.  If an
alternate method or product is to be used, contact your approval authority for
review and approval.  If local standard details are not available, use one of the two
types of temporary concrete washouts provided on this detail.

5. Do not use concrete washouts for dewatering or storing defective curb or sidewalk
sections.  Stormwater accumulated within the washout may not be pumped into or
discharged to the storm drain system or receiving surface waters.  Liquid waste must
be pumped out and removed from project.

6. Locate washouts at least 50 feet from storm drain inlets and surface waters unless it
can be shown that no other alternatives are reasonably available.  At a minimum,
install protection of storm drain inlet(s) closest to the washout which could receive
spills or overflow.

7. Locate washouts in an easily accessible area, on level ground and install a stone
entrance pad in front of the washout.  Additional controls may be required by the
approving authority.

8. Install at least one sign directing concrete trucks to the washout within the project
limits.  Post signage on the washout itself to identify this location.

9. Remove leavings from the washout when at approximately 75% capacity to limit
overflow events.  Replace the tarp, sand bags or other temporary structural
components when no longer functional.  When utilizing alternative or proprietary
products, follow manufacturer's instructions.

10. At the completion of the concrete work, remove remaining leavings and dispose of
in an approved disposal facility.  Fill pit, if applicable, and stabilize any disturbance
caused by removal of washout.

EARTHEN STOCKPILE MANAGEMENT
1. Show stockpile locations on plans.  Locate earthen-material stockpile areas at least

50 feet away from storm drain inlets, sediment basins, perimeter sediment controls
and surface waters unless it can be shown no other alternatives are reasonably
available.

2. Protect stockpile with silt fence installed along toe of slope with a minimum offset of
five feet from the toe of stockpile.

3. Provide stable stone access point when feasible.
4. Stabilize stockpile within the timeframes provided on this sheet and in accordance

with the approved plan and any additional requirements.  Soil stabilization is defined
as vegetative, physical or chemical coverage techniques that will restrain accelerated
erosion on disturbed soils for temporary or permanent control needs.

SECTION E: GROUND STABILIZATION
Required Ground Stabilization Timeframes

Note: After the permanent cessation of construction activities, any areas with temporary
ground stabilization shall be converted to permanent ground stabilization as soon as
practicable but in no case longer than 90 calendar days after the last land disturbing
activity.  Temporary ground stabilization shall be maintained in a manner to render the
surface stable against accelerated erosion until permanent ground stabilization is achieved.

Site Area Description Timeframe variations

-7 days for perimeter dikes, swales,
ditches, perimeter slopes and HQW Zones
-10 days for Falls Lake Watershed unless
there is zero slope

Stabilize within this
many calendar
days after ceasing
land disturbance

7

7

7

14

None

None

(a) Perimeter dikes,
swales, ditches, and
perimeter slopes

(b) High Quality Water
(HQW) Zones

(c) Slopes steeper than
3:1

If slopes are 10' or less in length and are
not steeper than 2:1, 14 days are
allowed

(d) Slopes 3:1 to 4:1

(e) Areas with slopes
flatter than 4:1 14

-7 days for slopes greater than 50' in
length and with slopes steeper than 4:1
-7 days for perimeter dikes, swales,
ditches, perimeter slopes and HQW
Zones
-10 days for Falls Lake Watershed

NCG01 SELF-INSPECTION, RECORDKEEPING AND REPORTING EFFECTIVE: 04/01/19

PART III
SELF-INSPECTION, RECORDKEEPING AND REPORTING

SECTION A: SELF-INSPECTION
Self-inspections are required during normal business hours in accordance with the table
below.  When adverse weather or site conditions would cause the safety of the inspection
personnel to be in jeopardy, the inspection may be delayed until the next business day on
which it is safe to perform the inspection.  In addition, when a storm event of equal to or
greater than 1.0 inch occurs outside of normal business hours, the self-inspection shall be
performed upon the commencement of the next business day.  Any time when inspections
were delayed shall be noted in the Inspection Record.

NOTE: The rain inspection resets the required 7 calendar day inspection requirement.

PART III
SELF-INSPECTION, RECORDKEEPING AND REPORTING

SECTION B: RECORDKEEPING
1. E&SC Plan Documentation

The approved E&SC plan as well as any approved deviation shall be kept on the site.  The
approved E&SC plan must be kept up-to-date throughout the coverage under this permit.
The following items pertaining to the E&SC plan shall be documented in the manner
described:

2. Additional Documentation
    In addition to the E&SC Plan documents above, the following items shall be kept on the
site 
    and available for agency inspectors at all times during normal business hours, unless the
    Division provides a site-specific exemption based on unique site conditions that make this
    requirement not practical:

(a) This general permit as well as the certificate of coverage, after it is received.

(b) Records of inspections made during the previous 30 days.  The permittee shall record
the  required observations on the Inspection Record Form provided by the Division or
a similar  inspection form that includes all the required elements. Use of
electronically-available records in lieu of the required paper copies will be allowed if
shown to provide equal access and utility as the hard-copy records.

(c) All data used to complete the Notice of Intent and older inspection records shall be
maintained for a period of three years after project completion and made available
upon request.  [40 CFR 122.41]

PART III
SELF-INSPECTION, RECORDKEEPING AND REPORTING

SECTION C: REPORTING
1. Occurrences that must be reported

Permittees shall report the following occurrences:
(a) Visible sediment deposition in a stream or wetland.

(b) Oil spills if:
· They are 25 gallons or more,
· They are less than 25 gallons but cannot be cleaned up within 24 hours,
· They cause sheen on surface waters (regardless of volume), or
· They are within 100 feet of surface waters (regardless of volume).

(a) Releases of hazardous substances in excess of reportable quantities under Section 311
of the Clean Water Act (Ref: 40 CFR 110.3 and 40 CFR 117.3) or Section 102 of CERCLA
(Ref: 40 CFR 302.4) or G.S. 143-215.85.

(b) Anticipated bypasses and unanticipated bypasses.

(c) Noncompliance with the conditions of this permit that may endanger health or the
environment.

2. Reporting Timeframes and Other Requirements
After a permittee becomes aware of an occurrence that must be reported, he shall contact
the appropriate Division regional office within the timeframes and in accordance with the
other requirements listed below.  Occurrences outside normal business hours may also be
reported to the Division's Emergency Response personnel at (800) 662-7956, (800)
858-0368 or (919) 733-3300.

PRELIMINARY
NOT FOR

CONSTRUCTION
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North Carolina Department of Environmental Quality 

Division of Energy, Mineral & Land Resources 

Land Quality Section 

Roy Cooper  

Governor 

Elizabeth S. Biser  

Secretary  

William Vinson Jr. (Acting) 

Director  

03-14-2024 

  

LETTER OF APPROVAL 

 

85' and Sunny, LLC 

Attn: Mr. Todd E. Burbage, Managing Member 

9919 Stephen Decatur Highway 

Ocean City, Maryland 21842 

RE:   Project Name: Athletic Facility - 1555 Waterlily Rd 

  Acres Approved: 5.5 

  Application ID: PA-003831 

  Permit Number: CURRI-2024-0107 

  Address: 1555 Waterlily Rd 

  City: Coinjock 

  County: Currituck 

  River Basin: Pasquotank 

  Stream Classification: SC: Aquatic Life, Secondary Contact Recreation, Tidal Salt Water 

  Plan Type: New Plan (Express) 
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Dear Mr. Burbage, 

 

This office has reviewed the subject erosion and sedimentation control plan.  We find the plan to be acceptable and 

hereby issue this Letter of Approval.  The Certificate of Approval must be posted at the job site.  This plan approval shall 

expire three (3) years following the date of approval, if no land-disturbing activity has been undertaken, as is required by 

Title 15A NCAC 4B .0129. 
 

As of April 1, 2019, all new construction activities are required to complete and submit an electronic Notice of Intent 

(eNOI) form requesting a Certificate of Coverage (COC) under the NCG010000 Construction Stormwater General 

Permit.  After the form is reviewed and found to be complete, you will receive a link with payment instructions for the 

$120 annual permit fee.  After the fee is processed, you will receive the COC via email.  As the Financially Responsible Party 

shown on the FRO form submitted for this project, you MUST obtain the COC prior to commencement of any land 

disturbing activity.  The eNOI form may be accessed at deq.nc.gov/NCG01.  Please direct questions about the eNOI form 

to the Stormwater Program staff in the Raleigh central office.  If the owner/operator of this project changes in the future, 

the new responsible party must obtain a new COC.  

 

Title 15A NCAC 4B .0118(a) and the NCG01 permit require that the following documentation be kept on file at the job site: 

 

            1. The approved E&SC plan as well as any approved deviation. 

            2. The NCG01 permit and the COC, once it is received. 

            3. Records of inspections made during the previous 12 months. 

 

Also, this letter gives the notice required by G.S. 113A-61.1(a) of our right of periodic inspection to ensure compliance with 

the approved plan. 

 

North Carolina's Sedimentation Pollution Control Act is performance-oriented, requiring protection of existing natural 

resources and adjoining properties.  If, following the commencement of this project, the erosion and sedimentation 

control plan is inadequate to meet the requirements of the Sedimentation Pollution Control Act of 1973 (North Carolina 

General Statute 113A-51 through 66), this office may require revisions to the plan and implementation of the revisions to 

insure compliance with the Act. 

 

Acceptance and approval of this plan is conditioned upon your compliance with Federal and State water quality laws, 

regulations, and rules. In addition, local city or county ordinances or rules may also apply to this land-disturbing 

activity.  This approval does not supersede any other permit or approval. 

 

Please note that this approval is based in part on the accuracy of the information provided in the Financial 

Responsibility/Ownership Form, which you provided.  You are requested to file an amended form if there is any change in 

the information included on the form.  In addition, it would be helpful if you notify this office of the proposed starting 

date for this project.  Please notify us if you plan to have a preconstruction conference. 

 

Your cooperation is appreciated. 

 

Sincerely, 

J. Randall Jones, Jr., PE     for 

 

Samir Dumpor, PE 

 

North Carolina Department of Environmental Quality 
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Division of Energy, Mineral & Land Resources 

Land Quality Section 

 

 

  

  

 

North Carolina Department of Environmental Quality  |  Division of Energy, Mineral 

and Land Resources 

Washington Regional Office  |  943 Washington Square Mall  |  Washington NC, 27889 

252-946-6481 

  

 

 
Email correspondence to and from this address may be subject to the North Carolina Public Records Law and may be disclosed to third parties by an authorized 
state official. 



Certificate of Coverage

STATE OF NORTH CAROLINA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

DIVISION OF ENERGY, MINERAL, AND LAND RESOURCES 

GENERAL PERMIT NO. NCG010000 

NC Reference No. NCG01-2024-0864 
Certificate of Coverage No. NCC240864 

STORMWATER DISCHARGES 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with the provision of North Carolina General Statute 143-215.1, other lawful standards and regulations
promulgated and adopted by the North Carolina Environmental Management Commission, and the Federal Water

Pollution Control Act, as amended, 

85' and Sunny, LLC 

is hereby authorized to discharge stormwater associated with CONSTRUCTION ACTIVITIES to surface waters of North
Carolina from a site located at:

Athletic Facility - 1555 Waterlily Rd 
1555 Waterlily Rd 

Coinjock 
Currituck County 

in accordance with the effluent limitations, monitoring requirements, and other conditions set forth in N.C. General Permit
No. NCG010000.

This Certificate of Coverage is affiliated with E&SC Plan Project No. CURRI-2024-0107 

This Certificate of Coverage shall become effective 3/26/2024.

This Certificate of Coverage shall remain in effect until rescinded or expired. 

This Certificate of Coverage will expire on the anniversary of its effective date unless it is renewed by payment of the
annual administration and compliance fee. 

      

                                                                                                                                                                          

William E. Vinson, Jr., PE, CPESC, CPM, Interim Director
Division of Energy, Mineral, and Land Resources 

By the Authority of the Environmental Management Commission
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Overview 

The subject property is located at 1559 Waterlily Road, Corolla, NC in Currituck County. The 
applicants propose to construct an athletic facility consisting of a swimming pool, associated 
decking, 285 sf mechanical building serving the pool, 464 sf bathhouse, pickleball court, 
basketball court, fitness walking/jogging paths, and associated utilities and required 
infrastructure as shown on the attached plan set.  The property is zoned Single Family Mainland 
(SFM) and athletic facilities are permitted use.    

Access 

The athletic facility would be accessed from Waterlily Road.   
 
A loading space is not required per Currituck County UDO, Section 5.1.8. for this use.  
However, if needed, the open drive aisle opposite the swimming pool entrance could be utilized 
for loading (and designated, if required) as it would not block any through traffic along the 
adjacent drive aisle and parking. 

Alternative Parking Plan 

The proposed improvements include a swimming pool, associated decking and bathhouse, 
pickleball court, basketball court, and fitness walking/jogging paths. As the proposed use varies 
and is not currently covered within the Uniform Development Ordinance (Table 5.1.3.C, 
Minimum Off-Street Parking Standards) an alternative parking plan is proposed per Section 
5.1.3.E. The following summary, calculations, and supporting information will demonstrate the 
parameters of the proposed parking design, which will illustrate adequate parking for the facility.  
 
The facility will operate seven days a week from dawn to dusk year-round. The relevant 
maximum occupant capacity used to calculate parking needs for each use is 221 swimmers, 16 
players, and 10 employees at peak shift. As previously proposed and based on maximum 
occupancy numbers assuming one parking space for every 3 swimmers, 73.6 parking spaces 
would be needed for the pool element. Please note this ratio is significantly higher than listed in 
the attached trip generation study prepared for a pool facility prepared by Hexagon 
Transportation in 2009 [Appendix E]. This study determined 4 parking spaces should be 
required for 1,000 SF of pool area and is consistent with the provided ITE rates for fitness 
facilities. At 12,056 sf of pool area (including surrounding decking), this standard rate would only 
require 48 parking spaces. The applicant has kept with the one parking space for 3 swimmers 
as this has ratio has been found in similar County Ordinances throughout the United States.   
 
As for the other elements of the recreational facility, 1 parking space per ball player and 1 
parking space per employee has been assumed. These numbers were conservatively chosen 
based on the Currituck County UDO that requires 1 parking space per 2 employees for tour 
operators. Using these figures, a total of 100 parking spaces are needed and 104 spaces are 
provided, including 2 ADA spaces. The applicant owns and operates similar facilities and based 
on their understanding of parking needs and the proposed use, 100 parking spaces would be 
adequate.   
 
Lighting 
Use of the facility is during daytime only, and as such no parking lot or other exterior lighting is 
proposed other than security lighting being provided at the buildings as required. The site 
lighting plan consists of the provided full cut off lighting fixture submittals for the required 



 

 

 

 

security lighting. A lighting plan has been provided to show anticipated lumens throughout the 
site.    

Soils 

The USDA NRCS Soil Survey lists the soil in the vicinity of the stormwater infiltration and wet 
retention basins as described below. Geotechnical reports for the site indicate the seasonal 
high-water table is approximately at elevation 3.7. A copy of on-site soils analysis are provided 
within Appendix A. On-site soils analysis was performed by Hardin-Kight Associates, Inc.  
 

• BoA – Bojac Loamy Sand 
This soil typically has 0 to 3 percent slopes. Bojac Loamy Sand typically has a very low 
runoff rate and is well drained. This soil is categorized in Hydrologic Soil Group: A 

 

Stormwater Management Plan 

Per 15A NCAC 02H.1005 (a) (3) (B) High Density Coastal Development is required to meet 
particular criteria. This development is proposed to have 0.82% of impervious coverage within 
the existing parcel. The proposed wet detention basin onsite is designed in accordance with 
NCDEQ Requirements and is designed to store, control, and treat the stormwater runoff from all 
surfaces, within its drainage area, generated by the one and one-half inch of rainfall event.  The 
majority of stormwater runoff from the project area is proposed to be directed to the proposed 
wet detention basin designed in accordance with NCDEQ requirements.  The basin has been 
designed to capture runoff into a forebay prior to the main pond which stores, controls, and 
treats stormwater runoff from the 5-year post-development storm event to the 2-year pre-
development wooded condition.  In addition to these requirements, a minimum of 50’ vegetative 
buffer from surface waters is provided.   
 

Collection 
 
Runoff from the proposed access drive will be directed into a flowline in the center of the parking 
area. This flowline coincides with the stormwater network, which collects and discharges into 
the wet retention basin forebay.  Runoff from the southern portion of the proposed swimming 
pool deck and pickle ball court area will be collected into a grass swale which collects in an 
infiltration basin and overflows into the stormwater network. The stormwater network continues 
to flow toward the forebay The parking and vehicular area is to also be collected and conveyed 
to the proposed wet detention basin via sheet flow whereby the parking area drains to the 
centralized flowline prior to being directed into the forebay.   
 

Treatment 
 
The proposed system will offer several methods of treatment prior to release.   
 
Runoff from concrete deck areas will sheet flow over vegetation (grass) and be directed to the 
infiltration basin The grassed areas will provide the first level of treatment for these areas and 
will provide filtration of small particulates and nutrients prior to entering the stormwater network 
and subsequently the wet detention basin. 
 
The primary treatment of runoff from the site will be provided within a wet detention basin, but 
the pool decking and courts will have preliminary treatment through the infiltration basin. The 
infiltration basin provides treatment above and beyond what is required for State/Local 



 

 

 

 

permitting. The bottom and side slopes of the infiltration basin will be grassed according to 
general seeding specifications. The runoff will undergo filtration of fine particulates and 
pollutants by the vegetation within the infiltration basin. The filtration by vegetation is considered 
the primary method of treatment. A secondary method of treatment is also available when the 
stormwater runoff infiltrates into the subsurface. The soil particles between the basin bottom and 
the season high water table (SHWT) will offer additional filtration and/or absorption of 
particulates and pollutants prior to reaching the water table. The seasonal high-water table 
(SHWT) is at an elevation of 3.7’. Separation of greater than 18” between the seasonal high-
water table and the bottom of the basin at 6’ elevation has been provided.   
 
The remainder of the project area will be managed by the proposed wet retention basin as 
primary treatment. The wet basin is designed with a forebay which initially receives incoming 
runoff from multiple directions to allow for energy dissipation and initial settling prior to entering 
the main pond.  The entire wet retention basin is designed to have vegetative shelving and a 
depth adequate to allow for some sedimentation.  The overall depth of the basin allows for water 
quality treatment but also doubles as fire protection storage volume for a proposed dry hydrant.  

 

Storage 
 
The proposed infiltration basin has been sized to allow for a local requirement of routing the 5-
year post developed condition back to the 2-year predeveloped wooded condition. This storage 
capacity is in excess of the State required 1.5-inch storage of impervious surface runoff. The 
temporary storage capacity has been calculated between the bottom of the basin and the 
overflow spillway invert elevation.  
 
The majority of the stormwater storage volume is provided within the proposed wet retention 
basin. The temporary storage volume is computed within the basin above the main pool 
elevation of 3.7’. The County stormwater storage volume requirement based upon routing the 5-
year post-development rainfall event to the 2-year pre-development wooded condition is 
approximately 36,340 CF.  The proposed wet retention basin provided storage volume is 
approximately 78,452 CF, equivalent to the 8.8-inch rainfall event.    
 
The season high water table (SHWT) is at an elevation of 3.7’ ft., per the attached soils analysis 
in Appendix B.   
 

Disposal 
 
The wet detention basin’s primary mode of disposal for elevations between 3.5 and 8.0 ft. is 
through a 3” drawdown orifice on a structure located inside of the main pool.  The invert 
elevation of the 3” drawdown orifice is proposed to be at an elevation of 3.5 ft.  Elevations 
between 8.0 and 10.0 feet will utilize a grate with on top of this structure as well as the 3” 
drawdown orifice.  The invert elevation of the grate is proposed to be 8.0 feet in elevation.  The 
total drawdown time from an elevation of 8.0 ft. is 4.05 days.  Supporting calculations for the 
drawdown time and storage of the proposed wet pond have been provided within Appendix B.   
 

Calculations for the proposed wet detention basin have been provided in Appendix B. Currituck 
County calculations have been provided to demonstrate that the 5-yr post developed storms 
have been routed to 2-yr pre-developed wooded conditions. The wet detention basin design 
allows for storage above the permanent pool up to elevation 8’. The basin would discharge into 
the downstream ditch starting at elevation 8’. A summary of the storage available within the 



 

 

 

 

basin is available in Appendix B.  

Utilities 

A water meter and associated service are proposed to connect to the existing PVC waterline at 
Waterlily Road. A backflow prevention device will be provided behind the new water meter.  The 
building will be designed for the Needed Fire Flow to be within the Available Fire Flow. There is 
no nearby existing fire hydrant, so the applicants propose to rely on a dry hydrant that will draw 
from a strainer located within the deep portion of the new wet retention basin for fire flow.  A 
copy of the Needed Fire Flow based upon ISO Method is included within the appendix 
demonstrating a NFF of 750 gpm.  Based upon a standard 2-hour duration, the required fire 
storage volume is 91,546 gallons or 12,238 CF.  Accounting for the 50-year drought conditions, 
2’ of freeboard over the top of the available fire storage volume, and keeping the strainer off of 
the bottom of the basin, the provided fire storage volume (or Available Fire Flow) is greater than 
the required 12,031 CF. Please see Appendix C for calculations.  
 
Changes to the existing waterline within the right-of-way are not proposed, therefore, a permit to 
construct from NC DEQ Public Water Supply is not required. The proposed water service shall 
be installed per Currituck County standard water specifications and details. An RPZ would be 
installed in the location as shown on the attached Site Plan. 
 
The proposed on-site wastewater system is designed to handle 1,340 gallons per day. This 
anticipated amount is based on 104 parking spaces at 10 GPM, 8 employees at 25 GPD each, 
and 2 courts at 50 GPD each. An onsite evaluation has been requested of Albemarle Regional 
Health Services to determine acceptable site characteristics.   

Buffers and Site Vegetation 

The Currituck County UDO defines a heritage tree as any live oak greater than 12” diameter at 
breast height and trees or other tree species greater than 24” diameter at breast height, with the 
exception of pine trees.  Heritage trees are shown within the enclosed site plan.  It should be 
noted that five heritage trees are to be removed with a total mitigation ACI of 68”. The majority 
of the impacted trees do not qualify as heritage trees. Onsite mitigation is to include installation 
of ten (10) additional 2” ACI Live Oaks and twenty-four (24) 2” ACI Trees within the site.    
 

Adjacent Property Zoning 
Surrounding properties are zoned Single Family Mainland. Zoning buffer yards are not required 
as adjacent properties are also zoned SFM. A 50’ farmland buffer is required adjacent to the 
James L. Markert property. The buffer includes maintaining 12 live oaks and 13 cedars as 
previously installed and permitted. 16 live oaks and 15 cedars are proposed to be installed 
within this buffer yard.  
 
Site landscaping and vehicular landscaping are provided on the plans, along with refuse area 
screening adjacent to the proposed dumpster enclosure. The site landscaping is proposed to be 
met using existing heritage trees for canopy requirements and two (2) shrubs are proposed 
adjacent to the proposed buildings.  
 
The vehicular landscape buffer around the proposed parking lot will be met using existing 
landscaping. A 2” ACI canopy tree will be provided within 60’ of all parking spaces.  
 
 
 



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix A – State Stormwater Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project Name: Athletic Facility

Quible Project Number: P16099

Date: 1/31/2024

Currituck County Stormwater Calculations (In Lieu of Forms SW-002 and SW-003)

Step 1: Drainage Area 342,330.00       square feet

7.86 acres

Step 2: Determine Runoff Coefficient

C = 0.20

Step 3: Determine Time of Concentration

Sheet Flow

Tc1=

n = 0.1 (woods) Elev. Start = 15.62

L = 300 feet Elev. End = 11

P = 4 inch

S = 0.010 ft/ft

Tc1= 20.1 mins

Shallow Concentrated Flow

L = 379 feet

S = 0.01 ft/ft

unpaved

Vunpaved = 134.64 fpm

Tc2= 2.8 mins

Channel Flow

(n/a)

Tc = Tc1 + Tc2

Tc = 22.9 mins

Step 4: Determine Peak Rainfall Intensity

Time of Concentration

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.1 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I = 3.29 in/hr Interpolation Formula = X Y

1 12 4.06

2 22.95

3 30 2.80

3.29

Step 5: Determine the 2-year Pre-Development peak discharge, Q

Q = CIA

Q 2= 5.18 cfs

0.42(��)	.
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Step 6: Determine the weighted runoff coefficient, Cw for post-development

C - Value

Impervious Area = 99,090.55 sq.ft. 0.95

Open Area = 243,239.45 sq.ft. 0.25

Total = 342,330.00 sq.ft.

Cw = 0.45

Step 7: Determine Time of Concentration for post-development

Sheet Flow

Tc1=

n = 0.011 (smooth pavement)

L = 300.00 feet

P = 5 inch (From NOAA Rainfall Depth Data)

S = 0.010 ft/ft

Tc1= 3.1 mins

Shallow Concentrated Flow

Tc2= L = 10.00 ft

paved

Slope = 0.024 ft/ft

Paved Areas V = 1302(S
0.53

)

Unpaved Areas V = 972(S
0.53

)

V = 180.4 ft/min

Tc2= 0.1 mins

Channel Flow

(n/a)

Tc = Tc1 + Tc2

Tc = 5.0 mins *5 min minimum Tc (worst case scenario)

Step 8: Determine Peak Rainfall Intensity

T (yrs) 5 mins 10 mins 15 mins 30 mins 1 hr 2 hr 3 hr

2 6.06 4.84 4.06 2.8 1.76 1.03 0.731

5 6.82 5.46 4.6 3.27 2.1 1.26 0.897

10 7.82 6.26 5.28 3.82 2.49 1.51 1.09

I5= 6.82

Step 9: Determine the 5-year Post-Development peak discharge, Q

Q = CIA

Q5 = 24.26 cfs

Time of Concentration

0.42(��)	.
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Step 10: Determine the weighted curve number, CN, for the post-development conditions.

Hydrologic Soil Type: A (From NRCS Soils Report)

Land Use CN Area

Impervious Area 98 99,090.55

Open Space 49 243,239.45

Total = 342,330.00

CNW = 63.18

Step 11: Determine the 5-year post-development runoff depth, Q

P = 5 in

S = 5.83

Q = 1.52 in

Step 12: Determine the Runoff Volume, Vr

Q = 1.52 in

A = 7.86 acres

Vr = 1.00 ac-ft

Step 13: Determine the Required Storage Volume, Vs

Vr = 1.00 ac-ft

Q2-pre = 5.18 cfs

Q5-post = 24.26 cfs

Vs = 1264.89 CY

34,152.09 CF

Q = 
(��	.��)�

(��	.
�)
S = 

�			

��
− 10

Vr = 
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∗ "

Vs = 1613.33*Vr*(1 - 
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P16099

Athletic Facility - Currituck, NC

2/16/2024

Drainage Area Calculations

(sq.ft.) (acre)

Drainage Area = 342,330.00 7.86

Open Space 243,239.45 5.58

Roadway/Parking = 96,549.55 2.22

Building= 958.00 0.02

Gravel = 1,583.00 0.04

Impervious = 99,090.55 2.27

Runoff generated by 1.5" Rainfall Event (NCDEQ Simplified Method)

Ia = Impervious Percentage = Impervious Area/Drainage Area

Rv= Runoff Coefficient, 0.05+0.9Ia

Rd= Rain fall depth (1.5 in.)

V= Runoff Volume, 3630*Rd*Rv*A

Area 1

Ia = 29.0%

Rv= 0.31

Rd (in.)= 1.5

A (ac.) = 7.86

V (cf.)= 13308

13,400.00                cf

36,400.00                cf

Permanent pool Storage Provided In Wet Detention Basin 1 

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

-3 6509 0

7725.5 23177

0 8942 23177

10289.5 30869

3 11637 54046

12360.5 6180

3.5 13084 60226

60226Total Storage (cf.) Provided in Basin 1:

Total Storage Required by Currituck County  =

Athletic Facility Wet Detention Basin

NCDEQ Stormwater Calculations

Combined Drainage Area

Total Storage Required by NCDEQ =



P16099

Athletic Facility - Currituck, NC

2/16/2024

Above Permanent Pool Storage Provided In Wet Detention Basin 1

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

3.5 13084 0

13839.5 6920

4 14595 6920

15383.5 15384

5 16172 22304

18716 56148

8 21260 78452

78452 8.79

Volume in Forebay for Basin 1

Elev Area (sf) Avg area (sf) Volume (cf) Cum Vol. (cf)

1 214 0

387 774

3 560 774

737.5 738

4 915 1512

1392.5 2785

6 1870 4297

2166 2166

7 2462 6463

2787.5 2788

8 3113 9251

9251

15%

Total Storage (cf.) Provided in Basin 1:

Total Storage (cf.) Provided in Basin 1:



P16099

Athletic Facility - Currituck, NC

3/22/2024
Abot_shelf = 5615 sf

Aperm_pool = 13084 sf

Abot_pond = 6509 sf

Vperm_pool = 60226 cf

Depth = 6.5

Option 1 Dav = 4.6 feet SA/DA = 1.52               

DA = 342,330.00    

Req'd SA = 5,186.30        

Option 2 Dav = 7.4 feet

Wet Detention Basin Supplement Calculations

Orifice Draw Down Calculations Basin 1

Q = CA(2gH)^0.5

H=Driving Head = D/3 = 1.50 ft.

C = orific coefficient = 0.6

Try orifice diameter = 3 in

A = Area = 3.14*(d^2)/4 = 0.049 sf

Q = CA(2gH)^0.5 = 0.289 cfs

Required Storage Volume = 13400.0 cf

Drawdown = Storage Volume / Q = 3.14 days



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Appendix B – On-site Soils Report and Memo 

 





United States
Department of
Agriculture

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Currituck County, North Carolina
Survey Area Data: Version 23, Sep 13, 2023

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 18, 2022—May 
31, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend (1555 Waterlily Road 
Athletic Facility)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BoA Bojac loamy sand, 0 to 3 
percent slopes

24.3 84.2%

CnA Conetoe loamy sand, 0 to 3 
percent slopes

0.8 2.9%

To Tomotley fine sandy loam 3.7 12.9%

Totals for Area of Interest 28.9 100.0%

Map Unit Descriptions (1555 Waterlily Road 
Athletic Facility)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

Custom Soil Resource Report
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The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Currituck County, North Carolina

BoA—Bojac loamy sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3rnb
Elevation: 0 to 30 feet
Mean annual precipitation: 42 to 58 inches
Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 190 to 270 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Bojac and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bojac

Setting
Landform: Ridges on marine terraces
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loamy and sandy fluviomarine deposits

Typical profile
Ap - 0 to 8 inches: loamy fine sand
Bt - 8 to 47 inches: fine sandy loam
C - 47 to 85 inches: loamy fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: About 48 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F153BY030NC - Dry Loamy Rises and Flats
Hydric soil rating: No

Minor Components

Conetoe
Percent of map unit: 4 percent
Landform: Ridges on stream terraces, ridges on marine terraces
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest

Custom Soil Resource Report
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Down-slope shape: Convex
Across-slope shape: Convex
Ecological site: F153BY030NC - Dry Loamy Rises and Flats
Hydric soil rating: No

Seabrook
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: F153BY020NC - Moist Sands
Hydric soil rating: No

Munden
Percent of map unit: 3 percent
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Convex
Ecological site: F153BY040NC - Moist Loamy Rises and Flats
Hydric soil rating: No

CnA—Conetoe loamy sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3rnf
Elevation: 0 to 20 feet
Mean annual precipitation: 42 to 58 inches
Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 190 to 270 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Conetoe and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Conetoe

Setting
Landform: Ridges on stream terraces, ridges on marine terraces
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
Ap - 0 to 8 inches: loamy sand
E - 8 to 22 inches: loamy sand
Bt - 22 to 40 inches: sandy loam
BC - 40 to 46 inches: loamy sand

Custom Soil Resource Report
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C - 46 to 80 inches: sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F153AY030NC - Dry Loamy Rises and Flats, F153BY030NC - Dry 

Loamy Rises and Flats
Hydric soil rating: No

Minor Components

Leon
Percent of map unit: 5 percent
Landform: Flats on marine terraces
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F153BY070NC - Wet Spodosol Flats and Depressions, 

F153AY070NC - Wet Spodosol Flats and Depressions
Hydric soil rating: Yes

To—Tomotley fine sandy loam

Map Unit Setting
National map unit symbol: 3rp4
Elevation: 0 to 30 feet
Mean annual precipitation: 42 to 58 inches
Mean annual air temperature: 61 to 64 degrees F
Frost-free period: 190 to 270 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Tomotley, drained, and similar soils: 75 percent
Tomotley, undrained, and similar soils: 10 percent
Minor components: 7 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report
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Description of Tomotley, Drained

Setting
Landform: Flats on marine terraces, depressions on stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
Ap - 0 to 7 inches: fine sandy loam
Btg1 - 7 to 12 inches: fine sandy loam
Btg2 - 12 to 42 inches: sandy clay loam
BCg - 42 to 50 inches: sandy loam
Cg - 50 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 1.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B/D
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions, 

F153AY090NC - Flooded Mineral Soil Floodplains and Terraces
Hydric soil rating: Yes

Description of Tomotley, Undrained

Setting
Landform: Depressions on stream terraces, flats on marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy and loamy fluviomarine deposits and/or marine deposits

Typical profile
A - 0 to 7 inches: fine sandy loam
Btg1 - 7 to 12 inches: fine sandy loam
Btg2 - 12 to 42 inches: sandy clay loam
BCg - 42 to 50 inches: sandy loam
Cg - 50 to 80 inches: loamy sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 1.98 in/hr)

Custom Soil Resource Report
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Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions, 

F153AY090NC - Flooded Mineral Soil Floodplains and Terraces
Hydric soil rating: Yes

Minor Components

Nimmo, undrained
Percent of map unit: 3 percent
Landform: Depressions on marine terraces, flats on marine terraces
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions, 

F153AY060NC - Wet Loamy Flats and Depressions
Hydric soil rating: Yes

Arapahoe, undrained
Percent of map unit: 3 percent
Landform: Flats, depressions
Down-slope shape: Linear
Across-slope shape: Concave
Ecological site: F153BY060NC - Wet Loamy Flats and Depressions, 

F153AY090NC - Flooded Mineral Soil Floodplains and Terraces
Hydric soil rating: Yes

Dragston, undrained
Percent of map unit: 1 percent
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: F153AY040NC - Moist Loamy Rises and Flats, F153BY040NC - 

Moist Loamy Rises and Flats
Hydric soil rating: No

Custom Soil Resource Report
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Appendix C – Fire Flow Calculations 



12,031.00           cf

Storage Provided In Pond

Elev Area (sf) Avg area (sf)

Volume 

(cf) Cum Vol. (cf)

-0.5 8518 0

9065.5 12238

0.85 9613 12238

12,238.00     

Gallons 91,546.60     

gpm for 2 hours 762.9

AFF Calculations

Total Storage Required for NFF =

Total Permanent Pool Storage (cf.) Provided in Basin 1:



Operations Page 1/3

ISO Fire Flow Worksheet

Sample
Needed Fire Flow Work Sheet (ISO formulas) NFF = (Ci)(Oi)(Xi+Pi)

C=18F(Ai)^0.5

Address: Waterlily Road, Currituck County, NC

Project Name: Athletic Facility Occupancy Type: C-2

Construction Type: Typical wood construction Number of Stories: 1

STEP 1 Take the area, which is 100% sq. ft. of the first floor plus the following percentage

of the total area of the other floors.

First Floor 750 Sq. Ft. @ 100%

Buildings classified as construction classes I-IV: 25% of all other floors

Buildings classified as construction classes V-VI: 50% of all other floors

Total other floors 0

Total Area All 750

STEP 2 Take the Square Root of  the Area 27

Now mulitiply by "F", which is the coefficient for the construction type:

F = Coefficient related to the class of construction as determined by using the

construction type found in SBCCI

Construction Type Class F Value

Frame VI 1.5

Joist Masonry VI 1

Non-combustible IV 0.8

Heavy Timber III 0.8

Modified fire resistance II 0.6

Fire resistive I 0.6

F  Value Selected 1.5

Square Root of the Area x F 41

Square Root of the Area x F x 18 739 = C Value

STEP 3 Round off the C value to the nearest 250 GPM (round up or down)

C values ranging from Use

500 to 625 500

626 to 875 750

876 to 1125 1000

1126 to 1375 1250

1376 to 1625 1500

1626 to 1875 1750

1876 to 2125 2000

2126 to 2375 2250

2376 to 2625 2500

2626 to 2876 2750

2876 to 3125 3000

3126 to 3375 3250

Rounded to the nearest 250 GPM 750
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ISO Fire Flow Worksheet

Sample Continued

STEP 4 Multiply result of rounded off GPM by the Occupancy Factor (Oi) Occupancy Factor

Noncombustible (C-1) = No active fuel loads such as storage of asbestos, 0.75

clay, glass, marble, stone, or metal products.

Limited - Combustible (C-2) = Limited fuel loads such as airports, 0.85

apartments, art studios, auto repair, auto showroom, aviaries, banks, 

barber shops, beauty shops, churches, clubs, cold storage warehouses,

day care center, educational occupancies, gas stations, green houses,

health clubs, hospitals, jails, libraries, medical labs, motels, museums,

nursing homes, offices, radio stations, recreation centers, and rooming

houses.

Combustible (C-3) = Moderate fuel loads such as auto part stores, auto 1.0

repair training center, bakery, bookstores, bowling centers, casinos,

commercial laundries, contractor equipment storage, dry cleaners with no 

flammable fluids, leather processing, municipal storage buildings, nursery

sales stores, pavilions, pet shops, photographic supplies, printers, 

restaurants, shoe repair, supermarkets, theaters, vacant buildings, 

and most wholesale & retail sales ocuppancies.

Free-Burning (C-4) = Active fuel loads such as aircraft hangers, cabinet 1.15

making, combustible metals, dry cleaners using flammable fluids, feed 

stores, furniture stores, kennels, lumber, packaging and crating, paper

products manufacturing, petroleum bulk distribution centers, tire

manufacturers, tire recapping or retreading, wax products, and wood

working shops.

Rapid-Burning (C-5) = Contents that burn with great intensity, 1.25

spontaneously ignite, have flammable or explosive vapors, or 

large quantities of dust such as ammunition, feed mills, 

fireworks, flammable compressed gases, flammable liquids, flour mills,

highly flammable solids, matches, mattress factories, nitrocellulose-based

products, rag storage, upholstery shops, & waste paper storage.

Occupancy Factor Selected 0.85

Rounded GPM x Oi 637.5
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ISO Fire Flow Worksheet

Sample Continued

STEP 5 Now consider the exposure factor (Xi) - (Separation between buildings)

Distance (feet to the exposed building)
Length-

Height

Frame 

(Xi)

0-10 80-100 0.126

101-200 0.14

201-300 0.14

11-20 80-100 .098

101-200 0.126

201-300 0.14

21-30 80-100 0.056

101-200 0.098

201-300 0.126

31-40 80-100 0.028

101-200 0.07

201-300 0.098

Distance Selected 100

Xi (from table) 0

Multiply GPM from step 4 by (1+Xi) 

637.5 x (1+0)

Fire flow required 638

STEP 6 Approved Fire Sprinkler System Credit 0%

Take  fire flow from step 5 and multiply by sprinkler credit of 0.25

159

Now subtract sprinkler credit from fire flow in step 5

Fire Flow Required 478.125 N/A

STEP 7 Take value from step 6 and 

Round to nearest 250 gpm under 2,500 gpm

Round to nearest 500 gpm over 2,500 gpm

Needed Fire Flow 750

Notice: Fire hydrant distribution requirements are based on distance from fire hydrant to the structure.  The 

following restrictions for fire flow apply:

Distance from hydrant to structure Max Flow Credit (gpm per hydrant)

Within 300 feet 1,000

301 to 600 feet 670

601 to 1,000 feet 250

per LDC 6.4.4 Fire hydrant & flow requirements: Central water systems shall be designed and constructed

for an economic service life of not less than 20 years and in accordance with the fire protection requirements

of the Insurance Services Office.

*Length-Height Ratio is less than 80'



 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix D – Drainage Area Maps 







 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix E – Parking Data 
 
 
 

 
 





 

 

 
MEMORANDUM 

 
TO:  Yorke Lee 
 
FROM:  Gary Black 

Massimo Loporto 
   
DATE:  September 4, 2009 
 
SUBJECT: Trip Generation and Parking Study for the Proposed Swim Center at 12230 Saratoga Sunnyvale 

Road in Saratoga, California 
 
 
Hexagon Transportation Consultants, Inc. has completed a trip generation and parking analysis for the proposed 
indoor swim center located at 12230 Saratoga Sunnyvale Road in Saratoga, California. The project proposes to 
convert the existing flower shop into a swim center with two indoor pools (48 x 40 feet and 48 x 75 feet, 5,520 total 
s.f.) for swimming lessons. The purpose of this analysis is to estimate the number of trips generated by the proposed 
project and to identify any parking deficiencies. 
 
Published Surveys and Requirements 
 
Published parking demand ratios and trip generation rates are not available for the proposed land use. Therefore, the 
evaluation of parking demand and trip generation is based upon data from surveys conducted by Hexagon in August, 
2009.  

Surveyed Parking Demand Ratio and Trip Generation Rate 
 
Hexagon surveyed two (2) indoor swim centers in the cities of San Jose and Fremont, to develop trip generation rates 
and parking demand ratios (see Tables 1 and 2). Each of the sites were surveyed on a typical weekday from 4:00-6:00 
PM, which represents the peak hours for parking demand and trip generation. It should be noted that the swim center 
in San Jose is located within a shopping center with other land uses. Data collected was isolated to that associated 
with the swim center.  

DACA Swim Center 
 
DACA Swim Center is located at 1080 South De Anza Boulevard in San Jose, California, and has two (2) 20 x 60 feet 
(2,400 s.f.) swimming pools and has a total building size of 8,712 s.f.. DACA swim center offers year-round 
swimming lessons, lap swimming, and competitive teams for youths. The indoor center on De Anza Boulevard 
focuses on swimming lessons for younger children. The pools are not large enough to serve older children or the swim 
team. DACA also leases the outdoor swimming pool at De Anza College for their older students and swim teams. The 
indoor site was surveyed on two different days. On the first day surveyed (August 12, 2009), the swim center had a 
maximum of 33 parked vehicles, The trip generation was observed to be 101 trips during the PM peak hour with a 
50% inbound and 50% outbound split. 
 
Only parking was evaluated on the second day surveyed (August 25, 2009). The swim center had a maximum of 35 
parked vehicles. 
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Calphin Swim Center 
 
Calphin Swim Center is located at 34075 Fremont Boulevard in Fremont, California, and has two (2) indoor 
swimming pools (30 x 45 feet and 60 x 75 feet, 5,850 total s.f.) and has a total building size of 10,500 s.f. Calphin 
swim center offers year-round swimming lessons for beginners to competitive swimmers of all ages. Because the 
Calphin center has a larger pool, it can accommodate all ages of students and the swim teams within the same facility. 
Only parking was evaluated at this location. On the day the site was surveyed (August 26, 2009), the swim center had 
a maximum of 44 parked vehicles. 
 
Parking Demand Analysis 
 
It is not clear what to use as an independent variable when evaluating the swimming pool parking data (see Table 2). 
Hexagon calculated ratios based on building size, pool size, and number of pools. The ratio based on building size had 
the least variability. The average ratio was found to be 4.0 spaces per 1,000 square feet. It was initially thought that a 
ratio based on pool size would be useful. However, the two surveyed sites varied markedly on this statistic. The 
reason for the difference is thought to be the configuration of the pools: the DACA pools are smaller and cater to 
younger children, so more children can participate simultaneously for a given pool size.  
 
Hexagon believes it would be most accurate to base the parking ratio on the building size, using a parking ratio of 4.0 
spaces per 1,000 square feet. The proposed project site has 43 parking spaces. This calculates to an allowable building 
size of 10,750 square feet. The existing building that the project would occupy is larger than 10,750 square feet. 
Therefore, Hexagon recommends that the building be reduced in size with the project. Reducing the building size also 
could make room for additional parking spaces. 
 
Another comparison could be made based on the pool size, using the Calphin center as a standard. The Calphin center 
had a parking demand of 7.5 spaces per square foot of pool size. Applying this ratio to the project, which is proposing 
5,580 square feet of pools, yields a parking demand estimate of 41 spaces. 
 
Trip Generation Analysis 
 
The trip generation rate at the DACA swim center was calculated to be 11.59 PM peak hour trips per 1,000 s.f. of 
building space with a 50% inbound and 50% outbound split. 
 
Based on the surveyed rates, the project would generate 126 gross PM peak-hour trips (63 inbound trips and 63 
outbound trips), assuming a size of 10,750 square feet. Traffic generated by the existing flower shop on the site was 
obtained via driveway counts. The count indicated that the existing flower shop generates a total of 8 PM peak-hour 
trips (4 inbound trips and 4 outbound trips). The trips associated with the flower shop were subtracted from the gross 
project trips to calculate the net project trips. This procedure indicates that the proposed project would generate 118 
net new PM peak-hour trips (59 inbound trips and 59 outbound trips). The trip generation estimates for the proposed 
project are shown in Table 4. 
 
Conclusion 
 
Parking for the proposed project, 43 spaces, would be adequate assuming the building was no larger than 10,750 
square feet. The existing building should be reduced to this size. Such a reduction also could create room for 
additional parking spaces. The proposed project would generate 118 net new PM peak hour vehicle trips.  
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Table 1 
Trip Generation Survey Summary 

Location Name Surveyed Date In Out In Out Total Rate /a/

1080 South De Anza Blvd., San Jose DACA Swim Center Wed, 8/12/2009 8,712 s.f. 50% 50% 50 51 101 11.59

Note:
/a/ Rate per 1,000 square feet of building size.

Size
Split PM Peak Hour
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Table 2 
Parking Survey Summary 

Max. #
Number of of Cars Demand/Building Demand/Pool Demand/Number

Location Name Survey Date Pools Parked /b/ Size (ksf) Size (ksf) of Pools

1080 S. De Anza Blvd., San Jose DACA Swim Center Wed., 8/19/2009 8,712 s.f. 2,400 s.f. 2 33 3.8 13.8 16.5
1080 S. De Anza Blvd., San Jose DACA Swim Center Tues., 8/25/2009 8,712 s.f. 2,400 s.f. 2 35 4.0 14.6 17.5
34075 Fremont Blvd., Fremont Calphin Swim Center Wed., 8/26/09 10,500 s.f. 5,850 s.f. 2 44 4.2 7.5 22

Average: 4.0 12.0 18.7

Notes:
/a/ Building size, pool size, and number of pools obtained from DACA and Calphin.
/b/ Based on Hexagon studies conducted in August 2009.

Sizes /a/ Ratios

Size
PoolBuilding

Size
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Table 3 
Parking Demand Analysis for the Proposed Project 

Parking Use Size Units Rate /a/ Parking Spaces

Swim Center 10.75 ksf 4 43

Total Parking Spaces Required 43
For Proposed Project

Proposed Parking Spaces Provided On-Site /c/ 43

Number of Surplus Parking Spaces 0

Notes:
/a/ Rates expressed in terms of spaces per 1,000 s.f. of swimming pool.
/b/ Parking generation rates obtained from Hexagon surveys conducted in August 2009.
/c/ Number of proposed parking spaces provided on-site obtained from project applicant.   
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Table 4 
Trip Generation Estimate for the Proposed Project 

PM Peak Hour

Proposed Project Rate /a/, /b/ In Out Total

Swim Center 10.750 ksf 11.59 63 63 126

Total Gross Trips 63 63 126

Trip Credits Associated with Exisitng Use On Site
Flower Shop -4 -4 -8

Net New Project Trips 59 59 118

Notes:
/a/ Rates expressed in terms of trips per 1,000 s.f. of building size.
/b/ Trip generation rates obtained from Hexagon surveys conducted in August 2009.

Size
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