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Executive Summary 
 

rotocol Sampling Service, Inc. (Protocol) was asked to perform a Soils and Limited 
Hydrogeologic Study on a proposed LPP field.  The purpose of the study is to determine if 
the proposed TS-II pressure-dosed LPP fields with a loading rate of 0.15 gpd/ft2 for a daily 
design flow of 11,000 gallons/day is conducive to site specific ground water conditions.   

   
 
A soil mapping and subsurface inspection was conducted by Protocol on February 15, March 8, and 9 and 
April 13, 2023 to describe the soils and test the subsurface aquifer in the proposed LPP fields. Protocol 
advanced nine (9) six to seven-foot-deep soil borings and two (2) twenty-two-foot drilled borings to 
describe subsurface lithology and installed 1 ¼” pvc well screen and riser in the drilled borings to 
determine depth to water, unsaturated thickness and aquifer coefficients (24-hour aquifer test) across the 
study area. Three (3) Constant-head permeameters were also run to determine the hydraulic conductivity 
of the most restrictive or limiting soil horizon. Information collected from the aquifer test was used to 
determine transmissivity and run the Colorado Mound Model. The seasonal high water table was found at 
an average elevation of 21-inches bls with surface elevations averaging 9.0-feet msl in the study area.  
 
Protocol concludes that the four (4) LPP fields can accept the proposed loading of 11,000 gpd at 0.15 
gpd/ft2. This loading rate should be considered a reasonable long-term acceptance rate (LTAR) for a well-
sorted very fine sand surficial aquifer which does not exceed the EPA recommended 4 to 10% of the most 
restrictive Ksat reading. The addition of at least 12-inches of clean sand fill to the LPP disposal fields in 
some areas will be required to satisfy separation requirements. Interceptor trenches should be installed in-
between and along each LPP field and directed to the 10-foot deep drainage ditch located to the south of 
the LPP fields. Drainage windows should be installed into the underlying sand in each LPP field to 
enhance vertical drainage and help control mounding.    
 
 
  
 
 
  
 

 
 
             
 
 
 
 
 
 

P



 

  

 
 
 
 
 
 
 

 
Hydrogeologic Study 
Tulls Creek School 

LPP Fields  
Moyock, Currituck County, North Carolina 

April 30, 2023 

1.0 Introduction 
1.1 Location 
 
Tulls Creek Elementary School project is located along Tulls Creek Road in Moyock, Currituck 
County, North Carolina (Site Plan - Figure 1). The four (4) proposed LLP fields are located at 36° 
30’ 47.20” N latitude and -76° 07’ 39.25” W longitude at elevations ranging from of 9.0 to 10.0 
feet above mean sea level. 
 
The site is located in the Lower Coastal Plain physiographic region along the centerline of a 
peninsula deposit with sand, clay, gravel, and peat deposited in marine, fluvial, eolian, and 
lacustrine environments. Elevations decrease from 10.0 feet msl in the southwest portion of the 
study area to 9.0-feet msl in the northern portion of the study area.    
 
1.2 Scope 
 
Protocol was asked to perform a Soils and Limited Hydrogeologic Study on a proposed LPP field.  
The purpose of the study is to determine if the proposed TS-II pressure-dosed LPP fields with a 
loading rate of 0.15 gpd/ft2 for a daily design flow of 11,000 gallons/day is conducive to site 
specific ground water conditions.   
 
1.3 Site History/Previous Investigations 
 
The subject property is undeveloped and under agricultural production. 
 
1.4 Site Topography/Potential Receptors  
 

The site is located in the Lower Coastal Plain physiographic region along the centerline of a 
peninsula deposit with sand, clay, gravel, and peat deposited in marine, fluvial, eolian, and 
lacustrine environments. Elevations decrease from 10.0 feet msl in the southwest portion of the 
study area to 9.0-feet msl in the northern portion of the study area. The local ground water flow 
direction is east towards the Northwest River (4,800 feet). 



 

  

2.0 Soils and Geology 
2.1 Regional Geology 
 
The site is located on the Lower Coastal Plain Physiographic Province of North Carolina. 
According to the Geologic Map of North Carolina (1985), the site lies in an area characterized by 
the undifferentiated surficial sediments of Quaternary age.  
 
2.2 Site Soils and Geology 
 
Nine (9) hand auger borings were made throughout the study area and their surveyed locations are 
shown on the Site Map (Figure 1).  The soils on the subject property belong to the Altavista fine 
sandy loam (Thermic, Typic Hapludult) according to the Soil Survey of Currituck County, North 
Carolina. The soil encountered in the study area was found to match those mapped in 1979. 
Permeabilities ranged from 0.92 to 2.77 inches/hour in the Altavista soil series throughout the top 
24-inches of the soil profile (Constant Head Permeameters-Appendix D). The seasonal high-water 
table was found to range from 12 to 29-inches below land surface (bls); the average depth to the 
ground water table surface ranged from 21 to 39-inches bls during our March 2023 investigation. 
Soil boring descriptions are included in Appendix C. The geology encountered during drilling at 
the site consists mainly of sandy clay loam and clay loam from 12 to 48-inches bls, over a loamy 
sand  from 48 to 60-inches bls where a mixed sandy loam, clay loam extends to 96-inches where 
a moderately well to well sorted very fine sand extends to 20-feet bls.  The localized ground water 
flow direction has been calculated to be to the south towards a 10-foot deep ditch that flows east 
under Tulls Creek Road to the Northwest River, Tull Bay and eventually the Currituck Sound. 

Protocol advanced two 20-foot-deep lithologic borings and converted the  borings into 11/4 -inch 
diameter monitor wells for aquifer testing.  Soil samples were collected at 2.5-foot intervals to 
characterize the underlying soils. No restrictive layer was found to a depth of twenty feet bls in the 
borings. 

 

2.2 Site Hydrogeology 
 
The potentiometric surface of the water table was mapped by Protocol as part of this effort.  
Synoptic water levels were collected on April 13, 2023.  Ground water flow has been calculated 
to flow towards the 10-foot ditch located approximately 45 feet to the south of the study area. The 
hydraulic gradient ranges from 0.003 across the study area to 0.007 ft. /ft  closer to the ditch 
showing a positive drainage impact by the ditch on local ground water flow gradient and direction 
(Potentiometric Map – Figure 2).  
 

3.0 Aquifer Test Methodology 
 
Aquifer parameters were obtained by conducting a 24-hour aquifer test at 1.75-gallons/minute on 
the 14 foot deep well (designated PW). The aquifer test was performed on the pumping well (PW) 
on March 8 & 9, 2023. PW was screened below the water table with a four-foot section of 1.25-
inch 0.010” slotted well screen set from 10 to 14-feet bls. The 1.25-inch diameter observation well 
OW, was installed seven-feet west of the PW and was screened from 11 to 15-feet bls. The 
response in the OW was measured by a HOBO Water Level Logger pressure transducer and by 



 

  

hand with a Solinst water level meter. Pressure transducers measure pressure changes within the 
well's water column and the information is stored in the logger, which converted and recorded the 
pressure reading to changes in the static water level.  
 
The test data was analyzed using a computer type-curve matching program called Aqtesolve 
developed by HydroSolve, Inc. (1996-2007). The match was made using the Neuman solution for 
an unconfined aquifer using the early time data. Drawdown data and the curve generated from the 
aquifer test are presented in Appendix A. 
 
3.1 Aquifer Properties 
 
Using the aforementioned methods, the transmissivity value was determined to be 204 ft2/day in 
an aquifer known to be at least 20-feet thick.  Specific yield for a water table aquifer in this geologic 
setting ranges between 0.10 to 0.30 (Groundwater and Wells, Driscoll, 1986). This range is 
confirmed from site lithologic descriptions.   
 
Ground water seepage velocity (v) is calculated from the formula V = k(I)/n where k refers to the 
hydraulic conductivity, I refers to the hydraulic gradient and n equals the effective porosity of the 
aquifer. Because these parameters can vary within the aquifer, the resultant velocities can also 
change.  Using an average K value of 10 ft/day (200 ft2/day/20 feet), an average horizontal gradient 
of 0.003 ft. /ft. based on the April 13, 2023 potentiometric calculations), and an effective porosity 
of .30, a reasonable estimate of average seepage velocity would be 0.1 ft/day or 37 ft/year across 
the site. Transit time (t) is calculated from the formula t = d/V where d refers to the number of feet 
to surface water and v is the velocity. The Northwest River is located 4,800-feet northeast of the 
proposed LPP fields. The diluted effluent can be expected to intersect the River in approximately 
129 years (4,800 feet/37 feet/year).  
 
3.2 Mound Modeling 
 
Hydraulic conductivity is a measure of the rate at which water will pass through a soil in response 
to a given gradient. Hydraulic conductivity is most directly related to the texture and structure of 
a given soil. Relatively homogeneous soils with small pores or small particle size, such as clays, 
typically exhibit low hydraulic conductivity rates. Conversely, coarse textured soils with large 
pores or large particle size, such as sands or fluvial material which were encountered in the study 
area can exhibit extremely high conductivity rates. 
 
At the time of the field investigation (March and April 2023), the water table depth ranged from 
1.75 to 2.42 feet bls. The field data along with a very conservative seasonal high water table 
elevation of 1.5-feet bls was entered into the Artificial Recharge computer program authored by 
Dave Molden, D.K. Sunada and Jim Warner with Colorado State University also known as the 
Colorado Mound Model, (January 1984). The transmissivity of 204 ft2/day, which is typical for 
this geologic setting produced a mound height which should be considered extremely conservative. 
The attached result printouts for a daily design flow of 11,000 gallons/day show that the proposed 
total daily loading of 0.15 gpd/ft2 will create a mound height of 0.246 feet at 720 days and 
equilibrium was reached in less than 270-days. The moderately high transmissivity of the 
underlying sands accounts for the low mound height. The specific yield was entered as 0.15 (sand 
ranges from .10 to .30) and the distance to the nearest line sink (interceptor drain) was entered as 



 

  

51 feet and will actually be closer to 10-feet which will keep the subsurface mounding lower than 
projected. A negligible mound should form beneath the LPP fields before the effluent begins to 
migrate toward the nearest line sink.  
 

 

4.0 Conclusions 

 
 Protocol concludes that the study area can accommodate four (4) LPP fields discharging a 

total of 11,000 gallons/day at an LTAR of 0.15 gpd/ft2.  
 The addition of at least 12-inches of clean sand fill to some portions of the LPP fields will 

be required to satisfy separation requirements.  
 Interceptor trenches should be installed in-between and along each LPP field and directed 

to the 10-foot deep drainage ditch located to the south of the LPP fields.   
 Drainage windows should be installed into the underlying sand in each LPP field to 

enhance vertical drainage and help control mounding.    
 

            5.0 Limits of Investigation 
 
Conclusions and recommendations of this report are based on best available data, collected within 
budgetary and time constraints of the scope of services. It is the premise of this effort that the 
information collected and analyzed is representative of a reasonable effort to understand an 
existing problem. No guarantee is expressed or implied that new or additional data will not be 
required later. The findings presented herein represent Protocol’s professional opinion based on 
our site and soils evaluation and knowledge of the current laws and rules governing on-site 
wastewater systems in North Carolina. The North Carolina On Site Water Protection Branch must 
make final approval of the subsurface discharge system.  Any concurrence with the findings of 
this report would be made at that time. 
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State of North Carolina 
Department of Environment and Natural Resources 

Division of Energy, Mineral and Land Resources 
 

STORMWATER MANAGEMENT PERMIT APPLICATION FORM 
This form may be photocopied for use as an original 

I. GENERAL INFORMATION 

1. Project Name (subdivision, facility, or establishment name - should be consistent with project name on plans, 
specifications, letters, operation and maintenance agreements, etc.): 

Tulls Creek Elementary School  

2. Location of Project (street address): 

On Tulls Creek Road (SR 1222), between Campus Drive and Old Jury Road  

City:Moyock                                                   County:Currituck                       Zip:       

3. Directions to project (from nearest major intersection): 

From the intersection of US Hwy 168 and Tulls Creek Road, travel east on Tulls Creek Road for approx. 2.9  

miles.  The site will be on the right between Campus Drive and Old Jury Road.  

       

4. Latitude:36 30’ 47.7108” N   Longitude:76 7’ 43.8456” W   of the main entrance to the project. 
 
II. PERMIT INFORMATION: 
1. a. Specify whether project is (check one): New         Modification          Renewal w/ Modification† 

                                                                                                     †Renewals with modifications also requires SWU-102 – Renewal Application Form 

 b. If this application is being submitted as the result of a modification to an existing permit, list the existing 
permit number        , its issue date (if known)      , and the status of 
construction:  Not Started Partially Completed*  Completed*  *provide a designer’s certification 

2. Specify the type of project (check one):   
Low Density High Density Drains to an Offsite Stormwater System Other 

3. If this application is being submitted as the result of a previously returned application or a letter from 
DEMLR requesting a state stormwater management permit application, list the stormwater project number, 
if assigned,        and the previous name of the project, if different than currently 
proposed,        . 

4. a. Additional Project Requirements (check applicable blanks; information on required state permits can be 
obtained by contacting the Customer Service Center at 1-877-623-6748): 

CAMA Major Sedimentation/Erosion Control: 36.99  ac of Disturbed Area  

NPDES Industrial Stormwater 404/401 Permit: Proposed Impacts        

 b. If any of these permits have already been acquired please provide the Project Name, Project/Permit Number, 
issue date and the type of each permit:       

       
5.  Is the project located within 5 miles of a public airport?               No                Yes  
  If yes, see S.L. 2012-200, Part VI: http://portal.ncdenr.org/web/lr/rules-and-regulations 
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III. CONTACT INFORMATION 

1. a. Print Applicant / Signing Official’s name and title (specifically the developer, property owner, lessee, 
designated government official, individual, etc. who owns the project): 

Applicant/Organization:Currituck County  

Signing Official & Title:Donald McRee, Jr., County Manager  

 b. Contact information for person listed in item 1a above: 

Street Address:153 Courthouse Road, Suite 204  

City:Currituck  State:NC   Zip:27929  

Mailing Address (if applicable):       

City:       State:        Zip:       

 Phone:  (252 )   232.2075  Fax:  (252 )   232.3551  

 Email:ike.mcree@currituckcountync.gov  

 c. Please check the appropriate box. The applicant  listed above is: 
 The property owner (Skip to Contact Information, item 3a) 
 Lessee* (Attach a copy of the lease agreement and complete Contact Information, item 2a and 2b below) 
 Purchaser* (Attach a copy of the pending sales agreement and complete Contact Information, item 2a and 
2b below) 
 Developer* (Complete Contact Information, item 2a and 2b below.)  

  
2. a. Print Property Owner’s name and title below, if you are the lessee, purchaser or developer.  (This is the 

person who owns the property that the project is located on):  

Property Owner/Organization:       

Signing Official & Title:       

 b. Contact information for person listed in item 2a above: 

Street Address:       

City:       State:        Zip:       

Mailing Address (if applicable):       

City:       State:        Zip:       

 Phone:  (      )          Fax:  (      )          

 Email:       
 
3. a.  (Optional) Print the name and title of another contact such as the project’s construction supervisor or other 

person who can answer questions about the project:  

Other Contact Person/Organization:       

Signing Official & Title:       

 b. Contact information for person listed in item 3a above: 

Mailing Address:       

City:       State:        Zip:       

 Phone:  (      )          Fax:  (      )          

 Email:       

4. Local jurisdiction for building permits: Currituck County  

Point of Contact:Kevin Kemp, Dev Services Dir.  Phone #:  (252 )   232-3055  
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IV. PROJECT INFORMATION 

1. In the space provided below, briefly summarize how the stormwater runoff will be treated.  

Runoff from impervious surfaces will be collected in an underground piped drainage system and swales  

to two ponds designed to provide stormwater storage and controlled release to meet Currituck  County  

stormwater regulations for post-development runoff control.  

2. a. If claiming vested rights, identify the supporting documents provided and the date they were approved: 
 Approval of a Site Specific Development Plan or PUD Approval Date:        
 Valid Building Permit   Issued Date:        
 Other:          Date:        

 b. If claiming vested rights, identify the regulation(s) the project has been designed in accordance with:  
 Coastal SW – 1995  Ph II – Post Construction  

3. Stormwater runoff from this project drains to the Pasquotank    River basin. 

4.   Total Property Area: 36.55 acres 5. Total Coastal Wetlands Area: 0 acres 
   6. Total Surface Water Area: 0 acres 

7. Total Property Area (4) – Total Coastal Wetlands Area (5) – Total Surface Water Area (6) = Total Project 
Area+: 36.55 acres 
+ Total project area shall be calculated to exclude the following:  the normal pool of impounded structures, the area 

between the banks of streams and rivers, the area below the Normal High Water (NHW) line or Mean High Water 
(MHW) line, and coastal wetlands landward from the NHW (or MHW) line. The resultant project area is used to 
calculate overall percent built upon area (BUA).  Non-coastal wetlands landward of the NHW (or MHW) line may 
be included in the total project area. 

8. Project percent of impervious area: (Total Impervious Area / Total Project Area) X 100  = 21.09 % 

9. How many drainage areas does the project have?1 (For high density, count 1 for each proposed engineered 
stormwater BMP.  For low density and other projects, use 1 for the whole property area) 

10. Complete the following information for each drainage area identified in Project Information item 9.  If there 
are more than four drainage areas in the project, attach an additional sheet with the information for each area 
provided in the same format as below.   

 
Basin Information Drainage Area 1 Drainage Area    Drainage Area    Drainage Area    
Receiving Stream Name Northwest River                   
Stream Class  * C; Sw                   
Stream Index Number * 30-1-2-2                   
Total Drainage Area (sf) 1,592,062                   
On-site Drainage Area (sf) 1,592,062                   
Off-site Drainage Area (sf) 0                   

Proposed Impervious Area** (sf) 335,806                   

% Impervious Area** (total) 21.09                   
 

Impervious** Surface Area Drainage Area 1 Drainage Area    Drainage Area    Drainage Area    
On-site Buildings/Lots (sf) 84,742                   
On-site Streets  (sf)                         
On-site Parking  (sf) 192,402                   
On-site Sidewalks  (sf) 44,492                   
Other on-site  (sf)                         
Future (sf) 14,170                   
Off-site  (sf)                         
Existing BUA*** (sf)                         

Total  (sf): 335,806                   
*  Stream Class and Index Number can be determined at:  http://portal.ncdenr.org/web/wq/ps/csu/classifications 
**  Impervious area is defined as the built upon area including, but not limited to, buildings, roads, parking areas, 

sidewalks, gravel areas, etc. 



Form SWU-101     Version Oct. 31, 2013 Page 4 of 6 

*** Report only that amount of existing BUA that will remain after development. Do not report any existing BUA that 
is to be removed and which will be replaced by new BUA. 

11. How was the off-site impervious area listed above determined? Provide documentation. By design.  

       

Projects in Union County: Contact DEMLR Central Office staff to check if the project is located within a Threatened & 
Endangered Species watershed that may be subject to more stringent stormwater requirements as per 15A NCAC 02B .0600. 
 
V. SUPPLEMENT AND O&M FORMS 

The applicable state stormwater management permit supplement and operation and maintenance (O&M) forms 
must be submitted for each BMP specified for this project.  The latest versions of the forms can be downloaded 
from http://portal.ncdenr.org/web/wq/ws/su/bmp-manual. 
 
VI. SUBMITTAL REQUIREMENTS 

Only complete application packages will be accepted and reviewed by the Division of Energy, Mineral and 
Land Resources (DEMLR).  A complete package includes all of the items listed below.  A detailed application 
instruction sheet and BMP checklists are available from 
http://portal.ncdenr.org/web/wq/ws/su/statesw/forms_docs.  The complete application package should be 
submitted to the appropriate DEMLR Office.  (The appropriate office may be found by locating project on the 
interactive online map at http://portal.ncdenr.org/web/wq/ws/su/maps.) 
 
Please indicate that the following required information have been provided by initialing in the space provided 
for each item. All original documents MUST be signed and initialed in blue ink.  Download the latest versions 
for each submitted application package from http://portal.ncdenr.org/web/wq/ws/su/statesw/forms_docs.  

 Initials 
1. Original and one copy of the Stormwater Management Permit Application Form.   
2. Original and one copy of the signed and notarized Deed Restrictions & Protective Covenants     

Form. (if required as per Part VII below) 
3. Original of the applicable Supplement Form(s) (sealed, signed and dated) and O&M   

agreement(s) for each BMP. 
4. Permit application processing fee of $505 payable to NCDENR. (For an Express review, refer to   

http://www.envhelp.org/pages/onestopexpress.html for information on the Express program    
and the associated fees.  Contact the appropriate regional office Express Permit Coordinator for   
additional information and to schedule the required application meeting.) 

5. A detailed narrative (one to two pages) describing the stormwater treatment/management for   
6. A USGS map identifying the site location.  If the receiving stream is reported as class SA or the   

receiving stream drains to class SA waters within ½ mile of the site boundary, include the ½    
mile radius on the map. 

7. Sealed, signed and dated calculations (one copy).   
8. Two sets of plans folded to 8.5” x 14” (sealed, signed, & dated), including:   

a. Development/Project name. 
b. Engineer and firm. 
c. Location map with named streets and NCSR numbers. 
d. Legend. 
e. North arrow. 
f. Scale. 
g. Revision number and dates. 
h. Identify all surface waters on the plans by delineating the normal pool elevation of   

impounded structures, the banks of streams and rivers, the MHW or NHW line of tidal   
waters, and any coastal wetlands landward of the MHW or NHW lines. 
 Delineate the vegetated buffer landward from the normal pool elevation of impounded   

structures, the banks of streams or rivers, and the MHW (or NHW) of tidal waters. 
i. Dimensioned property/project boundary with bearings & distances. 
j. Site Layout with all BUA identified and dimensioned. 
k. Existing contours, proposed contours, spot elevations, finished floor elevations. 
l. Details of roads, drainage features, collection systems, and stormwater control measures. 
m. Wetlands delineated, or a note on the plans that none exist.  (Must be delineated by a   

qualified person.  Provide documentation of qualifications and identify the person who    
made the determination on the plans. 

n. Existing drainage (including off-site), drainage easements, pipe sizes, runoff calculations. 
o. Drainage areas delineated (included in the main set of plans, not as a separate document). 
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p. Vegetated buffers (where required). 
9. Copy of any applicable soils report with the associated SHWT elevations (Please identify      

elevations in addition to depths) as well as a map of the boring locations with the existing                   
elevations and boring logs. Include an 8.5”x11” copy of the NRCS County Soils map with the                   
project area clearly delineated.  For projects with infiltration BMPs, the report should also                        
include the soil type, expected infiltration rate, and the method of determining the infiltration rate.   
(Infiltration Devices submitted to WiRO: Schedule a site visit for DEMLR to verify the SHWT prior   
to submittal, (910) 796-7378.) 

10. A copy of the most current property deed. Deed book:         Page No:          
11. For corporations and limited liability corporations (LLC): Provide documentation from the NC    

Secretary of State or other official documentation, which supports the titles and positions held   
by the persons listed in Contact Information, item 1a, 2a, and/or 3a per 15A NCAC 2H.1003(e).  
The corporation or LLC must be listed as an active corporation in good standing with the NC   
Secretary of State, otherwise the application will be returned. 
http://www.secretary.state.nc.us/Corporations/CSearch.aspx 

 
VII. DEED RESTRICTIONS AND PROTECTIVE COVENANTS 

For all subdivisions, outparcels, and future development, the appropriate property restrictions and protective 
covenants are required to be recorded prior to the sale of any lot.  If lot sizes vary significantly or the proposed 
BUA allocations vary, a table listing each lot number, lot size, and the allowable built-upon area must be 
provided as an attachment to the completed and notarized deed restriction form.  The appropriate deed 
restrictions and protective covenants forms can be downloaded from http://portal.ncdenr.org/web/lr/state-
stormwater-forms_docs. Download the latest versions for each submittal.  

In the instances where the applicant is different than the property owner, it is the responsibility of the property 
owner to sign the deed restrictions and protective covenants form while the applicant is responsible for ensuring 
that the deed restrictions are recorded. 

By the notarized signature(s) below, the permit holder(s) certify that the recorded property restrictions and 
protective covenants for this project, if required, shall include all the items required in the permit and listed 
on the forms available on the website, that the covenants will be binding on all parties and persons claiming 
under them, that they will run with the land, that the required covenants cannot be changed or deleted 
without concurrence from the NC DEMLR, and that they will be recorded prior to the sale of any lot.   

 
VIII. CONSULTANT INFORMATION AND AUTHORIZATION 

Applicant:  Complete this section if you wish to designate authority to another individual and/or firm (such as a 
consulting engineer and/or firm) so that they may provide information on your behalf for this project (such as 
addressing requests for additional information).   

Consulting Engineer:Kimberly Hamby, PE  

Consulting Firm: Timmons Group  

Mailing Address:1805 W. City Drive, Unit E  

City:Elizabeth City  State:NC   Zip:27909  

Phone:  (252 )   621-5030  Fax:  (252 )   562-6974  

Email:kim.hamby@timmons.com  
 
IX. PROPERTY OWNER AUTHORIZATION (if Contact Information, item 2 has been filled out, complete this 

section) 

I, (print or type name of person listed in Contact Information, item 2a)       , certify that I 
own the property identified in this permit application, and thus give permission to (print or type name of person 
listed in Contact Information, item 1a)         with (print or type name of organization listed in 
Contact Information, item 1a)        to develop the project as currently proposed.  A copy of 
the lease agreement or pending property sales contract has been provided with the submittal, which indicates the 
party responsible for the operation and maintenance of the stormwater system.   
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As the legal property owner I acknowledge, understand, and agree by my signature below, that if my designated 
agent (entity listed in Contact Information, item 1) dissolves their company and/or cancels or defaults on their 
lease agreement, or pending sale, responsibility for compliance with the DEMLR Stormwater permit reverts back 
to me, the property owner. As the property owner, it is my responsibility to notify DEMLR immediately and 
submit a completed Name/Ownership Change Form within 30 days; otherwise I will be operating a stormwater 
treatment facility without a valid permit.  I understand that the operation of a stormwater treatment facility 
without a valid permit is a violation of NC General Statue 143-215.1 and may result in appropriate enforcement 
action including the assessment of civil penalties of up to $25,000 per day, pursuant to NCGS 143-215.6. 
 
Signature:   Date:  
 
I, _____________________________________, a Notary Public for the State of ____________________, County of 

____________________, do hereby certify that ______________________________________ personally appeared 

before me this   day of _________________, _______, and acknowledge the due execution of the application for 

a stormwater permit.  Witness my hand and official seal, _________________________________________________ 

 

SEAL 

 

 

My commission expires    
 
 
 

 
 
 
X. APPLICANT'S CERTIFICATION 

I, (print or type name of person listed in Contact Information, item 1a) Donald McRee, Jr., County Manager , 
certify that the information included on this permit application form is, to the best of my knowledge, correct and 
that the project will be constructed in conformance with the approved plans, that the required deed restrictions 
and protective covenants will be recorded, and that the proposed project complies with the requirements of the 
applicable stormwater rules under 15A NCAC 2H .1000 and any other applicable state stormwater requirements.  
 
Signature:   Date:  
 
I, _____________________________________, a Notary Public for the State of ____________________, County of 

____________________, do hereby certify that ______________________________________ personally appeared 

before me this   day of _________________, _______, and acknowledge the due execution of the application for 

a stormwater permit.  Witness my hand and official seal, _________________________________________________ 

 

SEAL 

 

 

My commission expires    
 
 

 

 











The SCM(s) on this project include (check all that apply & corresponding O&M sheets will be added automatically):  
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Quantity: Location(s):
Present: No Location(s):
Present: No Location(s):
Present: Yes

I, , a Notary Public for the State of

County of , do hereby certify that

personally appeared before me this day of  and 

acknowledge the due execution of the Operations and Maintenance Agreement .

Witness my hand and official seal, _____________________________________________.

Seal

Operation & Maintenance Agreement

Project Name:
Project Location:

Tulls Creek Elementary School
XXX Tulls Creek Road

Infiltration Basin

 Date:

Sand Filter

 Responsible Party:
Title & Organization:

Low Density Vegetated swales/roadside ditchesType:

Donald McRee, Jr.
County Manager of Currituck County

ike.mcree@currituckcountync.gov

Stormwater Wetland
Wet Pond

Proprietary System

Disconnected Impervious Surface

Phone number(s):
Email:

Green Roof
Rainwater Harvesting

City, state, zip:

Treatment Swale

Permeable Pavement

Level Spreader - Filter Strip

Currituck, NC 27929
252-232-2075

153 Courthouse Road, Suite 204

My commission expires

User Defined SCM

I acknowledge and agree by my signature below that I am responsible for the performance of the maintenance procedures listed for 
each SCM above, and attached O&M tables.  I agree to notify NCDEQ of any problems with the system or prior to any changes to 
the system or responsible party.

Dry Pond

Signature:

Street address:

Maintenance records shall be kept on the following SCM(s).  This maintenance record shall be kept in a log in a known set location.  
Any deficient SCM elements noted in the inspection will be corrected, repaired, or replaced immediately.  These deficiencies can 
affect the integrity of structures, safety of the public, and the pollutant removal efficiency of the SCM(s).

Bioretention Cell

Cover Page

Infiltration Trench

STORM-EZ
Version 1.5 O&M Agreement

5/24/2023
 Page 1 of 4



Important maintenance procedures:

 - 

 - 

Areas of bare soil and/or 
erosive gullies have 
formed.

Regrade the soil if necessary to remove the gully, and then re-
sod (or plant with other appropriate species) and water until 
established.  Provide lime and a one-time fertilizer application.

Vegetated receiving 
areas

Trash/debris is present. Remove the trash/debris.

Vegetated conveyances / 
swales / roadside ditches 
(other than curb outlet 
swales)

Regrade the slopes to the permitted configuration per the 
approved plan and reestablish vegetation. If as-built or existing 
conditions do not allow the slopes to be regraded, contact the 
applicable permitting agency.

The side slope is steeper 
than the approved 
configuration.

Vegetation
Vegetation is too short or 
too long.

Maintain grassed vegetation such that the swale or vegetated 
area does not erode during the peak flow from the 10-year storm

Sediment covers the grass 
at the bottom of the swale.

Remove the trash/debris.

Trees and/or other woody 
vegetation are present in 
the vegetated conveyance.

Remove the trees and woody vegetation from the vegetated 
conveyance, regrade the vegetated conveyance if necessary and 
re-establish grass as shown on the approved plans.

After the initial fertilization to establish the grass in the vegetated conveyance or the vegetated 
receiving area, fertilizer will not be applied to the vegetated receiving areas.

Potential problem: How to remediate the problem:

Low Density Maintenance Requirements

The drainage area to the vegetated conveyance or vegetated receiving area will be carefully managed 
to reduce the sediment load to the vegetated conveyance or vegetated receiving area.

The vegetated conveyance or vegetated receiving area will be inspected quarterly.  Records of operation and 
maintenance will be kept in a known set location and will be available upon request.

Inspection activities shall be performed as follows. Any problems that are found shall be repaired immediately.

SCM element:

Remove the trees and woody vegetation from the swale, regrade 
the swale if necessary and re-establish grass as shown on the 
approved plans.

Areas of bare soil and/or 
erosive gullies have 
formed.

Regrade the soil if necessary to remove the gully, and then re-
sod (or plant with other appropriate species) and water until 
established.  Provide lime and a one-time fertilizer application.

Trees and/or other woody 
vegetation are present in 
the swale.

Determine the source of the problem:  soils, hydrology, disease, 
etc.  Remedy the problem and replace plants.  Provide a one-
time fertilizer application to establish the ground cover if 
necessary.

Remove sediment and dispose in an area that will not impact 
streams or SCMs.  Re-sod if necessary.

Trash/debris is present.

Grass is dead, diseased or 
dying.



Clean out the outlet device.  Dispose of the sediment off-site.

The outlet device is 
damaged

Erosion or other signs of 
damage have occurred at 
the outlet.

Repair the damage and improve the flow dissipation structure.

The receiving water

Contact the local NCDEQ Regional Office.

Discharges from the site 
are causing erosion or 
sedimentation in the 
receiving water.

The outlet device (if 
applicable)

Clogging has occurred.

Repair or replace the outlet device.



1

Kim Hamby

From: Kevin Carver <kcarver@arhs-nc.org>
Sent: Tuesday, May 23, 2023 6:25 PM
To: Kim Hamby
Subject: RE: Tulls Creek School

Kim, 
 
Regarding the above mentioned future school to be located at 871 Tulls Creek Rd., Moyock, the site appears to have the 
potential to support a septic system. A supporting letter, dated April 30, 2023, presented by Protocol Sampling Service, 
Inc. shows potential that the site can support the proposed 11,000gpd. This permit will be issued through our state 
offices with the assistance of our regional soil scientist due to the flow being greater than 3000gpd. If you have any 
questions, feel free to call me at anytime. 
 
Kevin Carver 
Environmental Health 
Albemarle Regional Health Services 
252-338-4490 
252-232-6603 
 

From: Kim Hamby [mailto:Kim.Hamby@timmons.com]  
Sent: Tuesday, May 16, 2023 2:00 PM 
To: Kevin Carver 
Subject: FW: Tulls Creek School 
 
CAUTION: This message originated from an email address outside the agency. Please do not click any links or open any attachments 
unless verified. Send all suspicious email as an attachment to Report Spam. 

Kevin, 
 
Attached is a preliminary report from Dave Meyer.  He is saying in this that we can go with LPP.  We are going to plan for 
draintile to surround the overall grouping of fields with shallow swales in between. 
 
Will this give you enough to get me a letter so I can get on the TRC agenda.  The deadline is next Thursday.  Can you 
have something to me next Wednesday? 
 
Thanks! 
 
 
Kim Hamby, PE 
Principal - Senior Project Manager 
 
TIMMONS GROUP | www.timmons.com 
Office: 252.621.5029 | Fax: 252.562.6974 
Mobile: 252-340-3264 | kim.hamby@timmons.com 
Your Vision Achieved Through Ours 
 
To send me files greater than 20MB click here. 
 

From: David Meyer <protocolsampling@yahoo.com>  
Sent: Thursday, April 27, 2023 4:45 PM 
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To: Kim Hamby <Kim.Hamby@timmons.com> 
Subject: Re: Tulls Creek School 
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the 
sender and know the content is safe. 

 
Kim; 
 
Draft report attached. Any questions/changes let me know.... 
 
David E. Meyer, P.G., LSS, President                                     
Protocol Sampling Service, Inc.                     
4114 Laurel Ridge Drive 
Raleigh, North Carolina 27612 
Email: Protocolsampling@yahoo.com 
Website: Environmentalservicesnc.com 
(919) 210-6547 cell 

 

 

 
 
On Wednesday, April 26, 2023 at 11:34:36 AM EDT, Kim Hamby <kim.hamby@timmons.com> wrote:  
 
 

Hey, David.  Just checking in.  I’m submitting to the county next week on the 3rd for a pre-application meeting.  I have to 
submit formally two weeks later and really need some sort of report from you.  How are you coming along? 

  

  

Kimberly D. Hamby, PE 

Principal - Senior Project Manager 

  

TIMMONS GROUP | www.timmons.com 

1805 West City Drive, Unit E | Elizabeth City, NC 27909 

Office: 252.621.5029 | Fax: 252.562.6974 

Mobile: 252-340-3264 | kim.hamby@timmons.com 

Your Vision Achieved Through Ours 

  

To send me files greater than 20MB click here. 



APPLICATION IDENTIFICATION N.C. DEPARTMENT OF TRANSPORTATION 
Driveway 
Permit No. 

      
Date of 
Application 

      STREET AND DRIVEWAY ACCESS 

County: Currituck  
PERMIT APPLICATION 

Development Name:  Tulls Creek Elementary School 
 

LOCATION OF PROPERTY: 
Route/Road: Tulls Creek Road/SR1222 

Exact Distance 575 and 960   Miles N S E W 
  

    Feet       

From the Intersection of Route No. Campus Drive and Route No. SR 1222 Toward southeast  
 
Property Will Be Used For:  Residential /Subdivision  Commercial  Educational Facilities  TND  Emergency Services  Other 

Property:    is   is not within Currituck County City Zoning Area. 

AGREEMENT 
 I, the undersigned property owner, request access and permission to construct driveway(s) or street(s) on public right-

of-way at the above location. 
 I agree to construct and maintain driveway(s) or street entrance(s) in absolute conformance with the current “Policy on 

Street and Driveway Access to North Carolina Highways” as adopted by the North Carolina Department of 
Transportation. 

 I agree that no signs or objects will be placed on or over the public right-of-way other than those approved by NCDOT. 
 I agree that the driveway(s) or street(s) will be constructed as shown on the attached plans.  
 I agree that that driveway(s) or street(s) as used in this agreement include any approach tapers, storage lanes or 

speed change lanes as deemed necessary. 
 I agree that if any future improvements to the roadway become necessary, the portion of driveway(s) or street(s) 

located on public right-of-way will be considered the property of the North Carolina Department of Transportation, and I 
will not be entitled to reimbursement or have any claim for present expenditures for driveway or street construction. 

 I agree that this permit becomes void if construction of driveway(s) or street(s) is not completed within the time 
specified by the “Policy on Street and Driveway Access to North Carolina Highways”. 

 I agree to pay a $50 construction inspection fee.  Make checks payable to NCDOT.  This fee will be reimbursed if 
application is denied. 

 I agree to construct and maintain the driveway(s) or street(s) in a safe manner so as not to interfere with or endanger 
the public travel. 

 I agree to provide during and following construction proper signs, signal lights, flaggers and other warning devices for 
the protection of traffic in conformance with the current “Manual on Uniform Traffic Control Devices for Streets and 
Highways” and Amendments or Supplements thereto.  Information as to the above rules and regulations may be 
obtained from the District Engineer. 

 I agree to indemnify and save harmless the North Carolina Department of Transportation from all damages and claims 
for damage that may arise by reason of this construction. 

 I agree that the North Carolina Department of Transportation will assume no responsibility for any damages that may 
be caused to such facilities, within the highway right-of-way limits, in carrying out its construction. 

 I agree to provide a Performance and Indemnity Bond in the amount specified by the Division of Highways for any 
construction proposed on the State Highway system. 

 The granting of this permit is subject to the regulatory powers of the NC Department of Transportation as provided by 
law and as set forth in the N.C. Policy on Driveways and shall not be construed as a contract access point. 

 I agree that the entire cost of constructing and maintaining an approved private street or driveway access connection 
and conditions of this permit will be borne by the property owner, the applicant, and their grantees, successors, and 
assignees. 

 I AGREE TO NOTIFY THE DISTRICT ENGINEER WHEN THE PROPOSED WORK BEGINS AND WHEN IT IS 
COMPLETED. 

 
 
 
 
2004-07 NOTE:  Submit Four Copies of Application to Local District Engineer, N.C. Department of Transportation TEB 65-04rev. 

61-03419 



SIGNATURES OF APPLICANT 

PROPERTY OWNER (APPLICANT) WITNESS 

COMPANY Currituck County NAME        

SIGNATURE  SIGNATURE   

ADDRESS 153 Courthouse Road, Suite 204 ADDRESS        

 Currituck, NC 27929 Phone 
No. 

252.232.2075         

 
AUTHORIZED AGENT WITNESS 

COMPANY Donald McRee, Jr. NAME        

SIGNATURE  SIGNATURE   

ADDRESS 153 Courthouse Road, Suite 204 ADDRESS        

 Currituck, NC 27929 Phone 
No. 

252.232.2075         

 
APPROVALS 

APPLICATION RECEIVED BY DISTRICT ENGINEER 

         
 SIGNATURE DATE 

 

APPLICATION APPROVED BY LOCAL GOVERNMENTAL AUTHORITY (when required) 

          
 SIGNATURE TITLE DATE  

 

APPLICATION APPROVED BY NCDOT 

          
 SIGNATURE TITLE DATE  

 

INSPECTION BY NCDOT 

          

 SIGNATURE TITLE DATE  
 



COMMENTS:  
      

 







 

 
 

 
 
 
 

 
TULLS CREEK ELEMENTARY SCHOOL 

MOYOCK TOWNSHIP, CURRITUCK COUNTY, NORTH CAROLINIA 

 
DRAINAGE NARRATIVE 

 
MAY 25, 2023 

 
 
 
 
 
 
 
 
 
 
 
 

PREPARED BY: 
 
 
 
 

 
1805 West City Drive, Unit E 

Elizabeth City, NC 27909 
252.621.5030 

License No. C-1652 
www.timmons.com



Drainage Narrative – Tulls Creek Elementary School 
May 25, 2023 

 

Tulls Creek Elementary School – Drainage Narrative 
  
 
The Currituck County Board of Education is proposing to develop Tulls Creek Elementary on an 
undeveloped 36-acre lot on Tulls Creek Road. The site is bounded by a residential subdivision to the 
west, some single-family residences to south and east, and Tulls Creek Road to the north. The site is 
zoned SFM (Single-Family Residential-Mainland). As this site is below the low-density threshold of 
24%, no stormwater treatment is proposed.  However, stormwater ponds will be created to attenuate 
the increase in runoff caused by the development. 
 
Currently, most runoff on site drains to a central existing collector ditch that connects to the roadside 
ditch along Tulls Creek Road. The ditch runs in a southeast direction before crossing under the road via 
a 42” reinforced concrete pipe. The runoff eventually drains into the Northwest River.  The western end 
of the site is lower in elevation and a portion sheet flows in a northwesterly direction to the northern 
property line ditch that drains west.  
 
In the proposed conditions the site is broken into 3 drainage areas: Drainage Area 1 which contains the 
western developed portion of the site, Drainage Area 2 which contains the eastern developed portion of 
the site and Drainage Area 3 which accounts for the residual undeveloped area. Drainage Area 1 
includes the western portion of the building and the visitor/parent parking and drives.  Runoff is 
collected in a network of the stormwater pipes that discharge into Pond 1. Pond 1 drains into Pond 2, 
then flows into a series of pipes along the southern entrance driveway where it empties into the 
regraded roadside ditch on Tulls Creek Road. Drainage Area 2 contains the eastern portion of the 
building as well as the bus and staff parking.  Runoff from Drainage Area 2 is routed through a network 
of stormwater pipes that discharge into Pond 2. Drainage area 3 drains into existing perimeter ditches 
that connect to the roadside ditch along Tulls Creek Road. 
 
In accordance with the Currituck County Stormwater Manual, a drainage analysis is being performed 
using PCSWMM software to provide a pre/post comparison.  The pre-development model is based on 
the 2-year, 24-hour storm with a depth of 3.71 inches, as if the site is wooded.  The post-development 
model is based on the proposed conditions and the 5-year, 24-hour storm with a depth of 4.79 inches.  
At this time, we have developed only basic models for initial comparison. Our current results are 
showing that the discharge from the site from the site in the proposed conditions during the 5-year 
storm is higher than that of the 2-year, wooded condition.  However, we are in process of adding the full 
pipe network on site and are confident that the increase will be handled when all piping and storage is 
accounted for in the complete model. 
 
The disturbed area for the entire project will not exceed 36.99 acres. Standard erosion control 
measures such as temporary gravel construction entrance, silt fence, inlet protection, rip rap, check 
dams and required seeding are shown on the plans and in details. Runoff from disturbed areas will be 
routed to skimmer basins.   
 
 



 
 

 
 
 
 
 
Tulls Creek Elementary School   May 25, 2023 
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Appendix A 
 

Curve Number Calculations & Pond Storage 
Volumes 
 

 

 

  



Area CN Computations
Stormwater Drainage Analysis
Pre-Development

Project Name: Tulls Creek Elementary School
Timmons Group Project No. 48911
Date: 5/25/22
Calculated by: Ben Drew
Checked by: Kim Hamby

S1

HSG Area Area Total Area Total Area

(SF) (AC) (SF) (AC)
All
A
B
C
D
A
B
C
D
A
B
C 1,592,062 36.55 2558.4
D
A
B
C
D
A
B
C
D
A
B
C
D

2558.41 Area (SF) Area (AC)

36.55 1,592,062 36.55

Initial Abstraction (Dstore Perv) = 0.86

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Meadow - cont. grass 30
58
71

Weighted CN 
=

Total Product
= 70

Total Area (AC)

Woods 30

1,592,062 36.55
(Assume Good Condition) 55

78

70
77

89

Cover Description Curve Number, 

CN1

51
1-acre average lot size

Row Crop
Straight Row - good 

condition2 

Area (AC) * 
CN

Asphalt, Concrete, Roofs 98

89
92
93

83
Paved; open ditches (w/ 
right-of-way)

Streets & Roads 

68
79
84

Residential District               
(1-acre avg lot size)

Drainage Area #

Open Space 39
61
74
80

(Assume Good Condition)

67
78
85



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Tulls Creek Elementary School
Timmons Group Project No. 51473
Date: 5/25/2023
Calculated by: Ben Drew
Checked by: Kim Hamby

S1

HSG Area Area Total Area Total Area

(SF) (AC) (SF) (AC)
All 151,510 3.48 151,510 3.48 340.9
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 341,737 7.85 580.5
D
A
B
C
D

921.41 Area (SF) Area (AC)

11.32 493,247 11.32

Initial Abstraction (Dstore Perv) = 0.46

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Drainage Area #

Open Space 39

341,737 7.85
61
74
80

(Assume Good Condition)

67
78
85

68
79
84

Residential District               
(1-acre avg lot size)

Area (AC) * 
CN

Asphalt, Concrete, Roofs 98

89
92
93

83
Paved; open ditches (w/ 
right-of-way)

Streets & Roads 

70
77

89

Cover Description Curve Number, 

CN1

51
1-acre average lot size

Row Crop
Straight Row - good 

condition2 

Weighted CN 
=

Total Product
= 81

Total Area (AC)

Woods 30
(Assume Good Condition) 55

78

Meadow - cont. grass 30
58
71



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Tulls Creek Elementary School
Timmons Group Project No. 51473
Date: 5/25/2023
Calculated by: Ben Drew
Checked by: Kim Hamby

S2

HSG Area Area Total Area Total Area

(SF) (AC) (SF) (AC)
All 188,021 4.32 188,021 4.32 423.0
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 609,886 14.00 1036.1
D
A
B
C
D

1459.08 Area (SF) Area (AC)

18.32 797,907 18.32

Initial Abstraction (Dstore Perv) = 0.51

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Drainage Area #

Cover Description Curve Number, 

CN1

Area (AC) * 
CN

Streets & Roads 83
Paved; open ditches (w/ 
right-of-way)

89
92
93

Asphalt, Concrete, Roofs 98

Residential District               
(1-acre avg lot size)

51
1-acre average lot size 68

79
84

Woods 30
(Assume Good Condition) 55

70
77

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Open Space 39

609,886 14.00
(Assume Good Condition) 61

74
80

Meadow - cont. grass 30
58
71
78

Weighted CN 
=

Total Product
= 80

Total Area (AC)



Area CN Computations
Stormwater Drainage Analysis
Post-Development

Project Name: Tulls Creek Elementary School
Timmons Group Project No. 51473
Date: 5/25/2023
Calculated by: Ben Drew
Checked by: Kim Hamby

S3

HSG Area Area Total Area Total Area

(SF) (AC) (SF) (AC)
All 17,952 0.41 17,952 0.41 40.4
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C 282,956 6.50 480.7
D
A
B
C
D

521.08 Area (SF) Area (AC)

6.91 300,908 6.91

Initial Abstraction (Dstore Perv) = 0.65

[1] CN values obtained from Tables 2-2a and 2-2c of the NRCS TR-55 Manual, rev. June 1986

Meadow - cont. grass 30
58
71
78

Weighted CN 
=

Total Product
= 75

Total Area (AC)

Open Space 39

282,956 6.50
(Assume Good Condition) 61

74
80

Row Crop 67
Straight Row - good 

condition2 

78
85
89

Woods 30
(Assume Good Condition) 55

70
77

Residential District               
(1-acre avg lot size)

51
1-acre average lot size 68

79
84

Area (AC) * 
CN

Streets & Roads 83
Paved; open ditches (w/ 
right-of-way)

89
92
93

Asphalt, Concrete, Roofs 98

Drainage Area #

Cover Description Curve Number, 

CN1



Pond Volume Calculations

20,724 101,499

Base of Shelf 6.0 14,634 43,902

6.0 12,715 38,145Base of Shelf
Pond Bottom 2.0 7,765

Top of Shelf 7.0 17,532
Top of Bank 9.0

Pond 2 Elevation Area Cumulative Volume

Pond Bottom 4.0

Top of Shelf 7.0
Top of Bank 9.0

CF

63,243

SF

10,806

21,548
25,997

Cumulative Volume

CF

48,531

96,076

Pond 1 Elevation Area
SF



 
 

 
 
 
 
 
Tulls Creek Elementary School   May 25, 2023 
Timmons No. 51473 

Appendix B 
 

WEB Soil Survey 
 

 
  



Hydrologic Soil Group—Currituck County, North Carolina
(Tulls Creek Elementary)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/19/2023
Page 1 of 4
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Hydrologic Soil Group

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

At Augusta fine sandy loam B/D 18.8 47.5%

Ro Roanoke fine sandy 
loam

C/D 6.4 16.1%

To Tomotley fine sandy 
loam

B/D 14.4 36.4%

Totals for Area of Interest 39.6 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Hydrologic Soil Group—Currituck County, North Carolina Tulls Creek Elementary

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Currituck County, North Carolina Tulls Creek Elementary

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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5/12/23, 3:35 PM Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=36.5137&lon=-76.1288&data=depth&units=english&series=pds 1/4

NOAA Atlas 14, Volume 2, Version 3
Location name: Moyock, North Carolina, USA*

Latitude: 36.5137°, Longitude: -76.1288°
Elevation: m/ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.435
(0.395‑0.480)

0.506
(0.458‑0.561)

0.568
(0.514‑0.629)

0.655
(0.590‑0.725)

0.738
(0.662‑0.815)

0.815
(0.729‑0.900)

0.882
(0.786‑0.976)

0.949
(0.841‑1.05)

1.03
(0.903‑1.14)

1.11
(0.966‑1.23)

10-min 0.695
(0.630‑0.766)

0.809
(0.733‑0.896)

0.909
(0.822‑1.01)

1.05
(0.944‑1.16)

1.18
(1.05‑1.30)

1.30
(1.16‑1.43)

1.40
(1.25‑1.55)

1.51
(1.33‑1.66)

1.63
(1.43‑1.80)

1.75
(1.52‑1.94)

15-min 0.868
(0.788‑0.958)

1.02
(0.921‑1.13)

1.15
(1.04‑1.27)

1.33
(1.19‑1.47)

1.49
(1.34‑1.65)

1.64
(1.47‑1.81)

1.77
(1.58‑1.96)

1.90
(1.68‑2.10)

2.05
(1.80‑2.27)

2.19
(1.91‑2.43)

30-min 1.19
(1.08‑1.31)

1.41
(1.27‑1.56)

1.63
(1.48‑1.81)

1.92
(1.73‑2.13)

2.21
(1.98‑2.44)

2.47
(2.21‑2.73)

2.72
(2.42‑3.00)

2.96
(2.62‑3.27)

3.26
(2.86‑3.61)

3.55
(3.09‑3.94)

60-min 1.48
(1.35‑1.64)

1.76
(1.60‑1.95)

2.10
(1.90‑2.32)

2.50
(2.25‑2.77)

2.94
(2.64‑3.25)

3.35
(3.00‑3.70)

3.74
(3.33‑4.13)

4.15
(3.67‑4.58)

4.67
(4.11‑5.18)

5.18
(4.51‑5.75)

2-hr 1.74
(1.57‑1.94)

2.08
(1.87‑2.32)

2.51
(2.26‑2.80)

3.05
(2.73‑3.39)

3.66
(3.26‑4.06)

4.25
(3.77‑4.71)

4.82
(4.25‑5.34)

5.42
(4.76‑6.02)

6.23
(5.42‑6.92)

7.02
(6.06‑7.80)

3-hr 1.87
(1.68‑2.09)

2.23
(1.99‑2.50)

2.70
(2.42‑3.02)

3.30
(2.95‑3.69)

4.00
(3.55‑4.46)

4.69
(4.14‑5.22)

5.38
(4.72‑5.98)

6.12
(5.34‑6.80)

7.14
(6.16‑7.93)

8.14
(6.95‑9.05)

6-hr 2.23
(2.01‑2.49)

2.65
(2.38‑2.97)

3.22
(2.89‑3.61)

3.94
(3.52‑4.41)

4.79
(4.25‑5.35)

5.65
(4.98‑6.28)

6.49
(5.69‑7.22)

7.43
(6.45‑8.24)

8.70
(7.47‑9.65)

9.98
(8.47‑11.1)

12-hr 2.62
(2.36‑2.94)

3.12
(2.78‑3.51)

3.80
(3.39‑4.27)

4.68
(4.16‑5.25)

5.73
(5.06‑6.41)

6.80
(5.96‑7.59)

7.88
(6.85‑8.78)

9.08
(7.81‑10.1)

10.7
(9.10‑12.0)

12.4
(10.4‑13.8)

24-hr 3.05
(2.80‑3.35)

3.71
(3.41‑4.08)

4.79
(4.39‑5.26)

5.70
(5.21‑6.24)

7.05
(6.39‑7.70)

8.20
(7.38‑8.95)

9.47
(8.44‑10.3)

10.9
(9.59‑11.9)

13.0
(11.2‑14.2)

14.7
(12.6‑16.2)

2-day 3.54
(3.26‑3.88)

4.29
(3.95‑4.70)

5.51
(5.06‑6.02)

6.55
(5.99‑7.15)

8.12
(7.36‑8.84)

9.47
(8.52‑10.3)

11.0
(9.78‑12.0)

12.7
(11.1‑13.8)

15.2
(13.1‑16.7)

17.4
(14.7‑19.2)

3-day 3.76
(3.48‑4.10)

4.56
(4.21‑4.97)

5.82
(5.37‑6.34)

6.89
(6.33‑7.49)

8.47
(7.72‑9.19)

9.82
(8.88‑10.6)

11.3
(10.1‑12.3)

12.9
(11.4‑14.1)

15.4
(13.4‑16.8)

17.6
(15.0‑19.3)

4-day 3.98
(3.69‑4.32)

4.82
(4.47‑5.24)

6.14
(5.68‑6.65)

7.24
(6.67‑7.83)

8.83
(8.08‑9.54)

10.2
(9.24‑11.0)

11.6
(10.5‑12.6)

13.2
(11.7‑14.3)

15.5
(13.6‑16.9)

17.7
(15.3‑19.4)

7-day 4.66
(4.34‑5.04)

5.62
(5.23‑6.08)

7.06
(6.56‑7.62)

8.25
(7.64‑8.89)

9.96
(9.17‑10.7)

11.4
(10.4‑12.3)

12.9
(11.7‑13.9)

14.6
(13.1‑15.8)

17.0
(15.0‑18.4)

18.9
(16.5‑20.7)

10-day 5.27
(4.93‑5.65)

6.32
(5.92‑6.77)

7.83
(7.31‑8.38)

9.07
(8.46‑9.70)

10.9
(10.1‑11.6)

12.3
(11.4‑13.2)

13.9
(12.7‑14.9)

15.6
(14.1‑16.8)

18.0
(16.1‑19.5)

20.0
(17.6‑21.8)

20-day 7.16
(6.73‑7.63)

8.52
(8.02‑9.09)

10.4
(9.73‑11.0)

11.9
(11.1‑12.6)

14.0
(13.0‑14.9)

15.7
(14.6‑16.8)

17.6
(16.2‑18.8)

19.5
(17.8‑20.9)

22.2
(20.0‑23.9)

24.4
(21.7‑26.5)

30-day 8.82
(8.33‑9.37)

10.5
(9.90‑11.1)

12.6
(11.9‑13.4)

14.3
(13.5‑15.2)

16.7
(15.6‑17.7)

18.5
(17.3‑19.7)

20.4
(18.9‑21.8)

22.4
(20.6‑23.9)

25.1
(22.8‑26.9)

27.2
(24.5‑29.3)

45-day 10.9
(10.3‑11.6)

13.0
(12.2‑13.8)

15.5
(14.6‑16.5)

17.5
(16.5‑18.6)

20.4
(19.2‑21.7)

22.8
(21.3‑24.3)

25.3
(23.4‑26.9)

27.8
(25.6‑29.7)

31.4
(28.5‑33.6)

34.2
(30.8‑36.8)

60-day 13.1
(12.4‑13.9)

15.5
(14.7‑16.4)

18.3
(17.3‑19.4)

20.5
(19.4‑21.7)

23.6
(22.2‑24.9)

26.0
(24.3‑27.5)

28.4
(26.5‑30.2)

30.9
(28.6‑32.8)

34.2
(31.4‑36.6)

36.8
(33.5‑39.5)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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