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NCDHHS/DPH/EHS/OSWP Revised January 2024 
Form A2CF-24.1

Permit/File #: ______________

Submittal Includes: (a2) Improvement Permit           (a2) Construction Authorization        Fee $___________________________

IMPROVEMENT PERMIT FOR G.S. 130A-335(a2)

County: ____________________________________________         

PIN/Lot Identifier: _________________________________________________________________________________________________________

Issued To: _______________________________________________________________________________________________________________  

Property Location: ________________________________________________________________________________________________________

Subdivision (if applicable)_________________________________________         Lot #:       _______       Block:   ________   Section:       ____           

LSS Report Provided:  Yes No 

If yes, name and license number of LSS: _______________________________________________________________________________________   

New    Expansion         System Relocation          Change of Use  

Facility Type: _____________________________________________________________________________________________________________

Number of bedrooms: _______ Number of Occupants: ______ Other: _______________________________________________________________

Design Wastewater Strength: Domestic     High Strength      Industrial Process Wastewater

Proposed Design Daily Flow:  ____________ GPD  Proposed LTAR (Initial): __________     Proposed LTAR (Repair): _____________  

Proposed Wastewater System Type*: __________________________________ (Initial)     Pump Required:  Yes   No   May be required          

Proposed Wastewater System Type*: __________________________________ (Repair)   Pump Required:  Yes   No   May be required   

*Please include system classification for proposed wastewater system types in accordance with Rule .1301 Table XXXII

Effluent Standard:     DSE     HSE     NSF/ANSI 40     TS-I     TS-II      RCW 

Saprolite System (Initial): Yes   No   Saprolite System (Repair): Yes   No

Fill System (Initial): Yes   No   If yes, specify: New    Existing  (when adding more than 6 inches of fill to system area provide a fill plan)

Fill System (Repair): Yes   No   If yes, specify: New    Existing  (when adding more than 6 inches of fill to system area provide a fill plan)

Usable Depth to LC (Initial) : ________________    Usable Depth to LC (Repair) : ________________   Limiting Condition

Max. Trench Depth (Initial)‡: _______________ Max. Trench Depth (Repair)‡: _______________   ‡ Measured on the downhill side of the trench

Artificial Drainage Required:  Yes   No   If yes, please specify details: ___________________________________________________________

Type of Water Supply: Private well    Public well     Shared well     Municipal Supply     Spring       Other:__________________       

Drainfield location meets requirements of Rule .0508:  Yes      No      Drainfield location meets requirements of Rule .0601:  Yes      No   

Permit valid for: Five years [site plan submitted pursuant to GS 130A-334(13a)]   No expiration [plat submitted pursuant to GS 130A-334(7a)] 

Licensed Soil Scientist Print Name: ___________________________________________________________  

Licensed Soil Scientist Signature: ____________________________________________________________ Date: __________________________

The LSS evaluation is being submitted pursuant to and meets the requirements of G.S. 130A-335(a2). 

*See attached site sketch*

Permit conditions: 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
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Permit/File #: ______________

This Section for Local Health Department Use Only

Initial submittal received: _____________________ by _________
Date                              Initials

G.S. 130A-335(a3) states the following:  

When an applicant for an Improvement Permit submits to a local health department an Improvement Permit application, the permit fee charged by the local health 
department, the common form developed by the Department, and a soil evaluation pursuant to subsection (a2) of this section, the local health department shall, 
within five business days of receiving the application, conduct a completeness review of the submittal. A determination of completeness means that the Improvement 
Permit includes all of the required components. If the local health department determines that the Improvement Permit is incomplete, the local health department 
shall notify the applicant of the components needed to complete the Improvement Permit. The applicant may submit additional information to the local health 
department to cure the deficiencies in the Improvement Permit. The local health department shall make a final determination as to whether the Improvement Permit 
is complete within five business days after the local health department receives the additional information from the applicant. If the local health department fails to 
act within any period set out in this subsection, the applicant may treat the failure to act as a determination of completeness. The Department shall develop a 
common form for use as the Improvement Permit.

The review for completeness of this Improvement Permit was conducted in accordance with G.S. 130A-335(a3).  This Improvement 
Permit is determined to be:

Incomplete (If box is checked, information in this section is required.)

The following items are missing: 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

Copies of this were sent to the LSS and the Applicant on ____________________
Date

State Authorized Agent: __________________________________________________   Date: _________________

Complete

State Authorized Agent: __________________________________________________    Date: _________________

This Improvement Permit is issued pursuant to G.S. 130A-335 (a2) and (a3) using the signed and sealed LSS/LG evaluation(s) 
attached here.  The issuance of this permit in no way guarantees the issuance of other permits. The permit holder is responsible 
for checking with appropriate governing bodies in meeting their requirements. This permit is subject to revocation if the site plan, 
plat, or the intended use changes.  The Improvement Permit shall not be affected by a change in ownership of the site.  This 
permit is subject to compliance with the provisions of 15A NCAC 18E and to the conditions of this permit.

The Department, the Department's authorized agents, and the local health departments shall be discharged and released from 
any liabilities, duties, and responsibilities imposed by statute or in common law from any claim arising out of or attributed to 
evaluations, submittals, or actions from a licensed soil scientist or licensed geologist pursuant to GS 130A-335(a2). 

Improvement Permit Expiration Date: ___________________________ 

*See attached site sketch*
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Permit/File #: ______________

Re-submittal of Improvement Permit

The following items are being resubmitted pursuant to G.S. 130A-335(a3) for issuance of the Improvement Permit: 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

I, ________________________________________hereby attest that the information required to be included with this re-submittal
        Licensed Soil Scientist (Print Name)

is accurate and complete to the best of my knowledge and that the proposed Improvement Permit meets all applicable federal, 
State, and local laws, regulations, rules, and ordinances.

_______________________________________________     _______________________
Signature of Licensed Soil Scientist Date

____________________________________________________________________________________________________________
The section below is for Local Health Department use after submittal of items noted as missing above.

LHD Follow-up Completeness Review of Improvement Permit

The review for completeness of this Improvement Permit re-submittal was conducted in accordance with G.S. 130A-335(a3).  This 
Improvement Permit is determined to be:

Incomplete (If box is checked, information in this section is required.)

The following items are missing: 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

Copies of this were sent to the LSS and the Applicant on ____________________
Date

State Authorized Agent: __________________________________________________   Date: _________________

Complete

State Authorized Agent: __________________________________________________    Date: _________________

LHD USE ONLY:   This IP resubmittal received: _____________________ by _______________
    Date         Initials
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Permit/File #: ______________

CONSTRUCTION AUTHORIZATION FOR G.S. 130A-335(a2)

County: __________________________________                               Pre-Construction Conference Required:  Yes       No 

PIN/Lot Identifier: _________________________________________________________________________________________________________  

Issued To: _______________________________________________________________________________________________________________  

Property Location: ________________________________________________________________________________________________________

AOWE/PE Plans/Evaluations Provided:  Yes     No   If yes, name and license number of AOWE/PE: ____________________________________  

Facility Type: _____________________________________________________________________________________________________________  

Number of bedrooms: _______ Number of Occupants: ______ Other: _______________________________________________________________

New Expansion Repair System Relocation       Change of Use

Basement? Yes No Basement Fixtures?      Yes No

Crawl Space? Yes No Slab Foundation? Yes No

Type of Wastewater System*   ____________________________________ (Initial)             ________________________________________ (Repair)

*Please include system classification for proposed wastewater system types in accordance with Rule .1301 Table XXXII

Design Daily Flow: _______________ GPD      Wastewater Strength:  Domestic            High Strength  Industrial Process WW

Session Law 2014-120 Section 53, Engineering Design Utilizing Low-flow Fixtures and Low-flow Technologies?   Yes      No
(if yes, please provide engineering documentation)

Effluent Standard:     DSE     HSE     NSF/ANSI 40     TS-I     TS-II      RCW 

Type of Water Supply: Private well    Public well     Shared well     Municipal Supply     Spring    Other:__________________

Installation Requirements/Conditions

Septic Tank Size: __________ gallons     Total Trench/Bed Length: ________ feet     Trench/Bed Spacing: _____ feet on center     

Trench/Bed Width: ________ inches LTAR: ______________ gpd/ft2            Usable Depth to LC (Initial) : ________________   Limiting condition

Soil Cover: _____ inches         Slope Corrected Maximum Trench/Bed Depth‡: _________ inches   ‡ Measured on the downhill side of the trench

Pump Tank Size (if applicable): __________ gallons          Requires more than 1 pump?  Yes     No

Pump Requirements: ______ ft. TDH vs. ______ GPM Grease Trap Size (if applicable): __________ gallons

Distribution Method:  Serial       D-Box or Parallel      Pressure Manifold(s)      LPP      Other:_________________________________

Artificial Drainage Required:  Yes      No   If yes, please specify details: ___________________________________________________________

Legal Agreements (If the answer is “Yes” to any type of legal agreements, please attach a copy of the agreement.)      

Multi-party Agreement Required [. ( )]:  Yes     No                                 Declaration of Restrictive Covenants:    Yes    No  

Easement, Right-of-Way, or Encroachment Agreement Required [. )]:  Yes   No    

Management Entity Required:  Yes    No  Minimum O&M Requirements: ______________________________________________________

The requirements of 15A NCAC 18E are incorporated by reference into this permit and shall be met.  Systems shall be installed in accordance 
with the attached site sketch.  This Construction Authorization is subject to revocation if the site plan, plat, or the intended use changes. The 
Construction Authorization shall not be affected by a change in ownership of the site.  This Construction Authorization is subject to compliance 
with the provisions of 15A NCAC 18E, or 15A NCAC 18A .1900, as applicable, and to the conditions of this permit. 

AOWE/PE Print Name: ____________________________________________________

AOWE/PE Signature: ______________________________________________________        Date: ________________________________________ 

This AOWE/PE submittal is pursuant to and meets the requirements of G.S. 130A-335(a2) and (a5).

*See attached site sketch*

Permit conditions: 
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
____________________________________________________________________________________________________________________
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Permit/File #: ______________

This Section for Local Health Department Use Only
Initial submittal received: _____________________ by _________

Date             Initials

G.S. 130A-335(a5) states the following:  

When an applicant for a Construction Authorization, or an Improvement Permit and Construction Authorization together, submits a Construction Authorization, or an 
Improvement Permit and Construction Authorization application together, the permit fee charged by the local health department, the common form developed by the 
Department, and any necessary signed and sealed plans or evaluations conducted by a person licensed pursuant to Chapter 89C of the General Statutes as a licensed 
engineer or a person certified pursuant to Article 5 of Chapter 90A of the General Statutes as an Authorized On-Site Wastewater Evaluator, the local health 
department shall, within five business days of receiving the application, conduct a completeness review of the submittal. A determination of completeness means that 
the Construction Authorization or Improvement Permit and Construction Authorization includes all of the required components. If the local health department 
determines that the Construction Authorization or Improvement Permit and Construction Authorization is incomplete, the local health department shall notify the 
applicant of the components needed to complete the Construction Authorization or Improvement Permit and Construction Authorization. The applicant may submit 
additional information to the local health department to cure the deficiencies in the Construction Authorization or Improvement Permit and Construction 
Authorization. The local health department shall make a final determination as to whether the Construction Authorization or Improvement Permit and Construction 
Authorization is complete within five business days after the local health department receives the additional information from the applicant. If the local health 
department fails to act within any period set out in this subsection, the applicant may treat the failure to act as a determination of completeness. The applicant may 
apply for the building permit for the project upon the decision of completeness of the Construction Authorization or Improvement Permit and Construction 
Authorization by the local health department or if the local health department fails to act within five business days. The Authorized On-Site Wastewater Evaluator or 
licensed engineer submitting the evaluation pursuant to this subsection may request that the local health department revoke or suspend the Construction 
Authorization or Improvement Permit and Construction Authorization for cause. Upon written request of the Authorized On-Site Wastewater Evaluator or licensed 
engineer, the local health department shall suspend or revoke the Construction Authorization or Improvement Permit and Construction Authorization pursuant to G.S. 
130A-23. The Department shall develop a common form for use as the Construction Authorization.

The review for completeness of this Construction Authorization was conducted in accordance with G.S. 130A-335(a5).  This 

Construction Authorization is determined to be:

Incomplete (If box is checked, information in this section is required.)

The following items are missing: _________________________________________________________________________________

____________________________________________________________________________________________________________

Copies of this were sent to the AOWE/PE and the Applicant on ____________________
Date

State Authorized Agent: ________________________________________________________    Date: _____________________

Complete

State Authorized Agent: _____________________________________________________    Date of Issuance: _________________

This Construction Authorization is issued pursuant to G.S. 130A-335(a2) and (a5) using the signed and sealed plans or evaluations 
attached here. This Construction Authorization is subject to revocation if the site plan, plat, or the intended use changes. The 
Construction Authorization shall not be affected by a change in ownership of the site.  This Construction Authorization is subject 
to compliance with the provisions of the Laws and Rules for Sewage Treatment and Disposal and to the conditions of this permit.

The Department, the Department's authorized agents, and the local health departments shall be discharged and released from 
any liabilities, duties, and responsibilities imposed by statute or in common law from any claim arising out of or attributed to 
plans, evaluations, preconstruction conference findings, submittals, or actions from a person licensed pursuant to Chapter 89C of 
the General Statutes as a licensed engineer or a person certified pursuant to Article 5 of Chapter 90A of the General Statutes as an 
Authorized On-Site Wastewater Evaluator in GS 130A-335(a2), (a5), and (a7). The Department, the Department's authorized 
agents, and the local health departments shall be responsible and bear liability for their actions and evaluations and other 
obligations under State law or rule, including the issuance of the operations permit pursuant to GS 130A-337.

Construction Authorization Expiration Date: ___________________________                

*See attached site sketch*
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Permit/File #: ______________

Re-submittal of Construction Authorization

The following items are being resubmitted pursuant to G.S. 130A-335(a5) for issuance of the Construction Authorization: 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

I, ________________________________________hereby attest that the information required to be included with this re-submittal
        Authorized Onsite Wastewater Evaluator (Print Name)

is accurate and complete to the best of my knowledge and that the proposed Construction Authorization meets all applicable 
federal, State, and local laws, regulations, rules, and ordinances.

_______________________________________________     _______________________
Signature of Authorized On-Site Wastewater Evaluator Date

____________________________________________________________________________________________________________
The section below is for Local Health Department use after submittal of items noted as missing above.

LHD Follow-up Completeness Review of Construction Authorization

The review for completeness of this Construction Authorization re-submittal was conducted in accordance with G.S. 130A-335(a5).  
This Construction Authorization is determined to be:

Incomplete (If box is checked, information in this section is required.)

The following items are missing: 

____________________________________________________________________________________________________________

____________________________________________________________________________________________________________

Copies of this were sent to the AOWE/PE and the Applicant on ____________________
Date

State Authorized Agent: __________________________________________________   Date: _________________

Complete

State Authorized Agent: __________________________________________________    Date: _________________

LHD USE ONLY:   This CA resubmittal received: _____________________ by _______________
    Date      Initials
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Permit/File #: ______________

ADDENDUM TO G.S. 130A-335(a2) SUBMITTAL

County: __________________________________

PIN/Lot Identifier: ___________________________________________________________________________

Issued To: _________________________________________________________________________________  

Additional Improvement Permit Conditions:
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

Additional Construction Authorization Conditions:
__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________

__________________________________________________________________________________________
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Soil Suitability for Domestic Sewage Treatment and Disposal Systems
Birchwood Trails Lot 74

119 Thunderbird Lane, Fuquay Varina, NC 27526
(Harnett County) 
October 7, 2025

Soil suitability for domestic sewage treatment and disposal systems was evaluated on 
October 1, 2025, for the property located at 119 Thunderbird Lane in Fuquay Varina, NC 
(Harnett County).  Heath Clapp of Agri-Waste Technology, Inc. (AWT) conducted the 
soil evaluation. This evaluation was done to facilitate permitting for a septic system for a
4-bedroom home.  This report and attached documents were prepared to this application 
is to be used to issue an Improvement Permit in accordance with G.S. 130A-335(a2) and 
(a3).  The LSS evaluation is being submitted pursuant to and meets the requirements of 
G.S. 130A-335(a2).

A drawing of the site plan, septic layout, septic system design, and soil pit locations is
included in Attachment 1.  Profile descriptions for each soil boring are included in 
Attachment 2.

The total property area is approximately 0.58 acres. The house and septic area are an 
open field.  The proposed septic system for the property is a pressure manifold fed, 
PPBPS T&J Panel (50% reduction) system for the initial and an anaerobic drip irrigation 
septic system for the repair.

Soil Suitability for Domestic Sewage Treatment and Disposal Systems
The drawing in Attachment 1 details the property boundaries, soil boring locations, and 
layout of drain field trenches.  Multiple soil borings were advanced within the proposed 
septic system area on the property. Soil borings were examined to determine soil 
suitability for on-site sewage disposal systems in accordance with 15A 18A .1900 Rules 
for Sewage Treatment and Disposal Systems. Soil borings 1-5 surround the initial 
drainfield area and are suitable for a conventional style trench. Soil borings 3-10 surround 
the repair drainfield area and are suitable for an anaerobic drip irrigation septic system.

The layout shown in Attachment 1 indicates there is available space for a four-bedroom 
septic system. The initial system can be installed with the use of a PPBPS T&J Panel 
(50% Reduction) drainfield product based on the layout in the field. The repair system 
will be an anaerobic drip irrigation septic system.
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The proposed LTAR (Long Term Acceptance Rate) by AWT for the initial system is 
0.3GPD/ft2.  The soils on this property are group III soils within the distribution and 
treatment zone as used to define the LTAR.  With an LTAR of 0.3GPD/ft2, 267 linear 
feet of PPBPS T&J Panel (50% reduction) trench is necessary to support a 4-bedroom 
home for the initial system. The attached drawing proves that 275 linear feet of PPBPS 
T&J Panel (50% reduction) trench can be installed within the suitable soils area on the 
property. The maximum slope corrected trench depth .   
 
The proposed LTAR (Long Term Acceptance Rate) by AWT for the repair system is 0.15 
 0.3 GPD/ft2. The soils on this property are group III soils within the distribution and 

treatment zone as used to define the LTAR. With an LTAR of 0.15  0.3 GPD/ft2, 1,600 - 
3,200 ft2 of anaerobic drip irrigation area is necessary to support a 4-bedroom home for 
the repair system. The attached drawing proves that there is approximately 4,100 ft2 of 
suitable soils area on the property to locate the repair system. The maximum trench 
bottom should not exceed  
 
 
Any logging, disturbances, or grading done in the usable area or within the proposed 
setbacks will change the potential of using the area designated for a drainfield.  Prior to 
moving forward with the development on the property, the Harnett County Health 
Department should be contacted to complete the necessary Construction Oversight and to 
issue an OP (Operations Permit) for the property once the septic system has been 
installed. 
 
Conclusions 
An IP (Improvement Permit) and CA (Construction Authorization) for this property can 
be issued with the site plan that is in Attachment 1.  A CA permit will be required to 
secure a building permit for the property.  The county issues an Operation Permit after 
the system has been installed to meet the specifications of the Authorization to Construct.  
Additional septic layouts have been or will be performed as needed.  It will be critical to 
not disturb any of the proposed septic area or there is a risk that the IP and CA will be 
revoked.  The LSS/AOWE Evaluation and attached documents were prepared to this 
application is to be used to issue an Improvement Permit in accordance with G.S. 130A-
335(a2) and (a3).  The LSS/AOWE evaluation is being submitted pursuant to and meets 
the requirements of G.S. 130A-335(a2) and (a5). 
 
 
We appreciate the opportunity to assist you in this matter.  Please contact us with any 
questions, concerns, or comments. 
 
Sincerely, 
 
 
Heath Clapp, NC LSS 
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SOIL & SITE EVALUATION for ON-SITE WASTEWATER SYSTEMS
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County119 Thunderbird Lane, Fuquay Varina, NC 27526
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Soil Group Soil Texture Structure
S (Sand) Moist Wet SG (Single grain)

LS
 (Loamy Sand)

Lo
(Loose)

NS
(Non Sticky)

M
(Massive)

SL 
(Sandy Loam)

VFR
(Very Friable)

SS
(Slightly Sticky)

GR
(Granular)

L (Loam)
FR

(Friable)
S

(Sticky)

SBK
(Subangular

Blocky)
SiL 

(Silt Loam)
FI

(Firm)
VS

(Very Sticky)
ABK

(Angular Blocky)
SCL 

(Sandy Clay 
Loam)

VFI
(Very Firm)

NP
(Non Plastic)

CL 
(Clay Loam)

EFI
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SiCL 
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(Prismatic)

PL 
(Platy)
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0.05-0.2

SEXP (Slighty Expansive)
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I 0.8-1.2 0.4-0.6 0.8-1.5

II 0.6-0.8 0.3-0.4 0.6-0.8

LEGEND

Conventional LTAR Anaerobic Dip LTAR Aerobic Drip LTAR (TS-II) Mineralogy &

SOIL & SITE EVALUATION for ON-SITE WASTEWATER SYSTEMS

















Project: Birchwood Trails - Lot 74 Date: 10/6/2025
Property: 119 Thunderbird Lane,

Fuquay Varina, NC 27526 County: Harnett
Subdiv.: Birchwood Trails

Lot #: 74 Permit #:

Project Manager: Owner: KB Home
Heath Clapp, LSS Address: 1800 Perimeter Park Drive, STE 140,Type of System: III b
hclapp@agriwaste.com Morrisville, NC, 27560
919-629-6404 Phone: 919-768-7960
Designer: Email: enpollock@kbhome.com PIN: 0642-85-3054
Heath Clapp, LSS
hclapp@agriwaste.com EHS:

Soil Parameters

Soil Evaluation By: Special Conditions/Notes:
Heath Clapp, LSS

LTAR: 0.30 gpd/ft2

Design Parameters

Type of Establishment: Dwelling Units, no more than 2 persons per bedroom
Unit: Bedroom

# of Units: 4

Septic Tank Specifications

Min. Tank Capacity: 960 gal Exterior Interior
Actual Tank Volume: 1,250 gal Length: 125.5 119.5 in.
Tank Manufacturer: Shoaf Width: 65.5 59.5 in.

Tank Model: TS 1250 STB Depth: 61.5 54.5 in.

Primary Drainfield Specifications

Type of Distribution: Parallel Pressure Manifold Trench Bottom Area: 1600 ft2

Trench Media: PPBPS, Horizontal Minimum Drain Line: 267 ft
Trench Width: 3 ft Actual Drain Line: 275 ft
Trench Depth: 20 in. Number of Lines: 7

(or as specified on permit) Minimum Line Spacing: 8 ft O.C.

Septic System Design - Summary Page



Wastewater Treatment System Design Calculations
Project: Birchwood Trails - Lot 74
Location: 119 Thunderbird Lane,

Fuquay Varina, NC 27526
County: Harnett

Daily Flow Estimate: Unit # of Units Flow/Unit Flow/Day
1A Bedroom 4 120 480

Q= 480 gpd

Septic Tank Minimum Capacity: Per NCAC T15A:18A .1952(b)(2)(A):

Minimum Liquid Capacity (V)= 960 gal

Septic Tank Specs: Manufacturer:
Model:

Volume: 1,250 gal
Weight: 11,000 lbs

Exterior Interior
Length: 125.5 119.5 in.
Width: 65.5 59.5 in.
Depth: 61.5 54.5 in.

Shape of Risers: Circular
Diameter: 2.00 ft

TS 1250 STB

For large residences, multiple dwelling units, or places of business or public 
assembly with Q <= 600,

Septic Tank Sizing

Shoaf



Pump Tank Storage & Float Settings

Project: Birchwood Trails - Lot 74
Location: 119 Thunderbird Lane,

Fuquay Varina, NC 27526
County: Harnett

Tank Manufacturer

Tank Model

Interior Height (in.) 60.5 in.
Avg. Storage 21.07 gal/in.

Primary System
Elevations, measured from bottom towards top (0 = Interior Bottom of Tank):
Top of pump (including 4" block) 16.1 in. (Pump height = 12 1/16")

Pump Off 18.0 in.
Pump On 29.0 in. (set for dose volume)
Alarm On 35.0 in. (6 in. above On Float)

Emergency Storage Available
Pump Tank 537 gal

Days of Storage 1.12 days
(determined from "interior top of tank" - "High Water Alarm")

Shoaf
TS 1275 PT



ELEVATIONS

Project: Birchwood Trails - Lot 74
Location: 119 Thunderbird Lane,

Fuquay Varina, NC 27526
County: Harnett

Benchmark 0
BM Elev 0 ft

Septic Tank 1,250 gal
Ground Surface 294.00 ft

Depth of Soil Cover 12 in. 1.00 ft
Overall Ht of Tank 61.5 in. 5.13 ft

Elev, Base of Tank 287.88 ft
Ht to 4" Inlet Invert 50 in. 4.17 ft
Elev, 4" Inlet Invert 292.04 ft

Ht to 4" Outlet Invert 48 in. 4.00 ft
Elev, 4" Outlet Invert 291.88 ft

Gravel Base 6 in. 0.50 ft
Elev, Bot of Excavation 287.38 ft

Pump Tank 1287 gal
Ground Surface 293.50 ft

Depth of Soil Cover 16 in. 1.33 ft
Overall Ht of Tank 67.5 in. 5.63 ft

Elev, Base of Tank 286.54 ft
Ht to 4" Inlet Invert 57 in. 4.75 ft
Elev, 4" Inlet Invert 291.29 ft

Ht to 2" Outlet Invert 54.5 in. 4.54 ft
Elev, 2" Outlet Invert 291.08 ft

Gravel Base 6 in. 0.50 ft
Elev, Bot of Excavation 286.04 ft

ST Inlet Pipe
Grade @ Stub-out 296 ft

Depth of Stub-out, top 1.5 ft
Elev, Stub-out Invert 294.15 ft

Elev @ ST Inlet Invert 292.04 ft
Length 21 ft
Slope 10.0 %

Pipe, ST to PT
ID 4 in. 0.33 ft

OD 4.5 in. 0.38 ft
Elev, ST Outlet Invert 291.88 ft

Elev, PT Inlet Invert 291.29 ft
Length 2 ft
Slope 29.2 %

Cover over inlet pipe 1.60 ft

Pump Reqmt.
Floor Thickness 4 in. 0.33 ft

Elev, Pump Tank Floor 286.88 ft
Pump Block Ht. 4 in. 0.33 ft

Elev, Pump Intake 287.21 ft

Grade @ Primary Manifold 296.30 ft
Min. Cover 18 in. 1.50 ft

Max Elev, Primary 294.80 ft
Max Elev, Repair 294.50 ft

Elev Diff, Primary 7.59 ft
Elev Diff, Repair 7.29 ft



Drainfield Design
Project Birchwood Trails - Lot 74
Location 119 Thunderbird Lane,

Fuquay Varina, NC 27526
County Harnett

Primary
LTAR 0.3 gpd/ft2

Daily Design Flow 480 gpd Type of Drainfield Media PPBPS, Horizontal
Req. Drainfield Area 1,600 ft2 Required Drainline

Trench Width, Eff. 3 ft   After 50% Reduction 267 ft
Required Drainline 533 ft Minimum Line Spacing 8 ft (O.C.)

Repair
LTAR   0.15 gpd/ft2

Daily Design Flow 480 gpd Type of Drainfield Media Drip
Req. Drainfield Area 3,200 ft2 Required Drainline

Trench Width, Eff. 2 ft   After 0% Reduction 1600 ft
Required Drainline 1600 ft Minimum Line Spacing 2 ft (O.C.)

Drainfield Layout

Line     Use Flag Color
Elevation 

(ft)
Line Length 

(ft)
Used as 

Primary (ft)
Used as 

Repair (ft)
1     Layout Line interp 31 31.0
2     Layout Line interp 31 31.0
3     Layout Line interp 31 31.0
4     Layout Line interp 31 31.0
5     Layout Line interp 45 45.0
6     Layout Line interp 45 45.0
7     Layout Line interp 61 61.0

Total 275 275 0
Count 7 7 0

Drainfield Sizing

Note: Line length totals are shown to the nearest foot.



PRESSURE MANIFOLD DESIGN (Primary)

Site Information
Project: Birchwood Trails - Lot 74
Location: 119 Thunderbird Lane,

Fuquay Varina, NC 27526
County: Harnett

Design Information

Estimated Daily Flow 480 gal/day
L.T.A.R. (from Harnett Co.) 0.3 gal/day/ft2

L.T.A.R. + 5% 0.315 gal/day/ft2

Trench Width 3 ft.
Line Length Required 533 ft.

Length after 50% Reduction 267 ft
L.T.A.R. Reduced 0.600 gal/day/ft2

L.T.A.R. Reduced + 5% 0.630 gal/day/ft2

DRAINFIELD INFO. - Primary
Proposed Type of System/Distribution: Pump to Pressure Manifold

using PPBPS, Horizontal

Flag Line Flow Flow/Foot Line
Line No. Color Length (ft) Tap (gpm) (gpm/ft) L.T.A.R.

1 interp 31 1/2in SCH 80, Split 2.74 0.088 0.601

2 interp 31 1/2in SCH 80, Split 2.74 0.088 0.601

3 interp 31 1/2in SCH 80, Split 2.74 0.088 0.601

4 interp 31 1/2in SCH 80, Split 2.74 0.088 0.601

5 interp 45 1/2in SCH 40, Split 3.56 0.079 0.537

6 interp 45 1/2in SCH 40, Split 3.56 0.079 0.537

7 interp 61 1/2in SCH 80 5.48 0.090 0.610
Total 275 Total 23.55 Avg. 0.58

#N/A

Total Run Time 20.38 min.
Drainfield Capacity 446.4 gal
% of Drainfield Cap 51.9% (Max. 98.4% to not exceed 7.2 gal/panel)

Dose Volume 231.7 gal/dose
Run Time/Dose 9.8 minutes Time to deliver max. 3.6 gal/panel

Volume/depth 21.07 gal/in. (Per tank manufacturer's specifications)
Estimated Drawdown 11.00 in. 

Manifold Box
Number of Taps 4 with 3 Split(s)
Manifold Length 3.5 ft. (approximate)



PUMP DESIGN
System (initial/repair): Primary

Project: Birchwood Trails - Lot 74
Location: 119 Thunderbird Lane,

Fuquay Varina, NC 27526
County: Harnett

Friction Losses
Suction Head 0 ft (submersible 0)

Elev. Difference (highest point from pump) 7.59 ft
Design Pressure At Outlet 2 ft

Supply Line - 2" Schedule 40 PVC
Pipe Diameter, Nominal 2 in.

Pipe Diameter (ID) 2.047 in. Flow 23.55 gpm
Pipe Length 277 ft Velocity 2.30 ft/sec

Pipe Length for Fittings 27.7 ft Meets requirement that 2 ft/s < v < 5 ft/s.
Equivalent Length 304.7 ft

Estimated Friction Loss in Supply Line 3.18 ft

Friction Loss - Taps/Special Fittings 3.5 ft

TOTAL 16.27 ft.

Flow for Anti-Siphon Hole
Hole Diameter 3/16 in.
Hole Flowrate 1.67 gpm

Pump Efficiency 0.7 (assumed, typical)

Motor Efficiency 0.9 (assumed for electric pumps)
Flow 25.22 gpm

Required Horsepower 0.16 hp
TDH 16.27 ft

Manufacturer: Zoeller
Model: N98

Horsepower: 0.5

Operating 
Point



Septic Tank Buoyancy Calculation

Project: Birchwood Trails - Lot 74
Location: 119 Thunderbird Lane,

Fuquay Varina, NC 27526
County: Harnett

Tank Size (nominal) 1250 gal

Properties/Assumptions:

Min. liquid level to be maintained in tank at all times after initial installation.

Min. depth to water table 12.0 in. from ground surface

Effluent Density 62.4 lb/ft3 (Specific Weight of Water)
Concrete Density 142.6 lb/ft3 

Soil App. Sp. Grav. 1.3 (typical value)

Soil Cover Over Tank 12 in. (minimum)

Additional Cover 0 in. for pipe grade

Unsubmerged wt of soil 81.1 lb/ft3

Submerged wt of soil 49.9 lb/ft3 50% Porosity Assumed

Tank Dimensions (from supplier):

Top Bottom Top Bottom
Tank Length 125.5 122.0 119.5 116.0 in.

Width 65.5 62.0 59.5 56.0 in.

Height 58.5 (w/o lid) 54.5 in.

Lid Length 125.5 in.

Width 65.5 in.

Height 3.0 in.

Area of Riser Openings 6.28 ft2

Permanent Liquid Depth in Tank 0.0 in. 0.00 ft

Tank Weight 11,000 lb (per manufacturer)

Buoyancy Force Calculation:

Buoyancy Force Specific Weight of Water x Displaced Volume

Displaced Volume 281.4 ft3 *

Buoyancy Force 17,558 lb.

Weight Calculation:

Tank Weight 11000 lb
Water Weight in Tank 0 lb Volume 0.0 ft3 *

Soil Weight Over Tank 4121 lb
Soil Friction Force 4037 lb

Total Weight 19,158 lb

Factor of Safety = 1.09

Note: Total weight must be greater than buoyancy force

so that tank will not float during high water table conditions.

* Volume calculated by the prismoidal formula.

Exterior Interior



Pump Tank Buoyancy Calculation

Project: Birchwood Trails - Lot 74
Location: 119 Thunderbird Lane,

Fuquay Varina, NC 27526
County: Harnett

Tank Size (nominal) 1287 gal

Properties/Assumptions:

Min. liquid level to be maintained in tank at all times after initial installation.

Min. depth to water table 12 in. from ground surface

Effluent Density 62.4 lb/ft3 (Specific Weight of Water)
Concrete Density 142.6 lb/ft3 

Soil App. Sp. Grav. 1.3 (typical value)

Soil Cover Over Tank 12 in. (minimum)

Additional Cover 4 in. for pipe grade

Unsubmerged wt of soil 81.1 lb/ft3

Submerged wt of soil 49.9 lb/ft3 50% porosity assumed

Tank Dimensions (from supplier):

Top Bottom Top Bottom
Tank Length 108.0 104.0 102.0 98.0 in.

Width 58.0 54.0 52.0 48.0 in.

Height 64.5 (w/o lid) 60.5 in.

Lid Length 108.0 in.

Width 58.0 in.

Height 3.0 in.

Area of Riser Openings 3.14 ft2

Permanent Liquid Depth in Tank 0.0 in. 0.00 ft

Tank Weight 10500 lb (per manufacturer)

Buoyancy Force Calculation:

Buoyancy Force Specific Weight of Water x Displaced Volume

Displaced Volume 233.5 ft3 *

Buoyancy Force 14,573 lb

Weight Calculation:

Tank Weight 10500 lb
Water Weight in Tank 0 lb Volume 0.0 ft3 *

Soil Weight Over Tank 3945 lb
Soil Friction Force 4227 lb

Total Weight 18,672 lb

Factor of Safety = 1.28

Note: Total weight must be greater than buoyancy force

so that tank will not float during high water table conditions.

* Volume calculated by the prismoidal formula.

Exterior Interior


