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Wastewater Management Division - Permit Application 

Wastewater System & Potable Water Supply

Date Complete Application ReceivedPIN#Application#

For Office Use Only:

Authority: 
10 V.S.A. Chapter 64, the Environmental Protection Rules, Chapter 1, Wastewater System & Potable Water Supply Rules, and Chapter 21, Water 
Supply Rules, Appendix A. Part 11 - Small Scale Water Systems. 
  

General Information:  
The organization and/or content of this form may not be altered, however, the form is designed to expand to allow additional information to be 
entered. Changes in the organization and/or content of the form may result in an invalid application or permit. 
  

In most cases a licensed designer will be required for your project and to help complete this application form. There are also line-by-line instructions 
available to assist with completing this form. 
  

NOTE: We strongly suggest referring to the application instructions while completing this application form. 
 

Applicant (Landowner) & Project Contact InformationPart I

Section A - Applicant Details (if Landowner is an Individual or Individuals)

1  Last Name 2  First Name (and Middle Initial if appropriate)

3  Mailing Address Line 1 4  Mailing Address Line 2

5  Town/City 6  State/Province 7  Country

United States

8  Zip/Postal Code

9  Email Address 10  Telephone

Remove This Applicant

Add Another Applicant

Section B - Applicant Details (if Landowner is other than an Individual or Individuals, e.g. Corporations, Homeowner's Associations, etc.)

1  Registered Legal Entity or Organization Name

Petdia II, LLC

2  Telephone

(802) 425-3001

3  Mailing Address Line 1

1905 Mt. Philo Road

4  Mailing Address Line 2

5  Town/City

Charlotte

6  State/Province

VT

7  Country

United States

8  Zip/Postal Code

05445

Certifying Official 

The Certifying Official must be a person who has signatory authority for the legal entity or organization that is the Applicant. A copy of the document 
authorizing this person to act as a signatory authority must be attached to this application. 

9  Certifying Official Last Name

Swift

10  Certifying Official First Name (and MI if appropriate)

Peter

11  Certifying Official Title

Principal

12  Certifying Official Email Address

peterswift@me.com

13  Telephone

(802) 425-3001

Remove This Applicant

Add Another Applicant
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Section C - Primary Contact Information (if other than Applicant)

1  Last Name 2  First Name (and Middle Initial if appropriate)

3  Mailing Address Line 1 4  Mailing Address Line 2

5  Town/City 6  State/Province 7  Country

United States

8  Zip/Postal Code

9  Email Address 10  Telephone

Section D - Building/Business Owner Information

1  Last Name 2  First Name (and Middle Initial if appropriate)

3  Mailing Address Line 1 4  Mailing Address Line 2

5  Town/City 6  State/Province 7  Country

United States

8  Zip/Postal Code

9  Email Address 10  Telephone

Certifying Designer(s) InformationPart II

1  Designer Last Name

Fuqua

2  Designer First Name (and Middle Initial if appropriate)

David W.

3  Designer License#

00280

4  Company Name

Heindel and Noyes, Inc.

5  Mailing Address Line 1

P.O. Box 4503

6  Mailing Address Line 2

434 Shelburne Road

7  Town/City

Burlington

8  State/Province

VT

9  Country

United States

10  Zip/Postal Code

05406-4503

11  Email Address

dfuqua@heindelnoyes.com

12  Telephone

(802) 658-0820

13  Designer Role(s) (check all that apply)

Water Supply Designer 

Wastewater Disposal System Designer 

Remove This Designer

Add Another Designer

Property Location InformationPart III

Section A - Property Parcel ID#(s) and Location(s)

1  Please provide the property location information including Town or City Parcel ID#, Town/City, and Street or Road location in the table below:

(a) Town/City Parcel ID# (b) Town or City (c) Street or Road Location

00038-1021 Charlotte 1021 Town Line RoadX

Add Another Property



Wastewater System & Potable Water Supply Permit Application Revised: 10/4/2007 

Page 3 of 11 version 1.3

Section B - Center of Property GPS Coordinates

1  Enter the approximate center of property coordinates using GPS set for NAD83 or as derived from a map (map must be based on NAD83). 

(a)  Latitude       
(in decimal degrees to five decimal places, ex. 44.38181°)

(b)  Longitude       
(in decimal degrees to five decimal places, ex. -72.31392 °)

N 44.26295557 W (-) 73.27080977° °

Part IV Project Information

Section A - General Project Information & Questions

2  Total Acreage of Property

20.2

1  Project Name (if applicable)

Swift & McCargo

3  Business Name (if applicable)

4  Detailed Project Description

This proposal is for the demolition of the existing two bedroom primitive cabin and the existing three bedroom house currently served 
by an on-site mound wastewater disposal system and existing drilled bedrock well.  A new two bedroom CABIN will be constructed in
the same general area of the existing cabin and will be connected to the existing drilled bedrock well and existing mound wastewater 
disposal system.  A future four bedroom HOUSE is proposed in the same general area of the existing house.  The HOUSE will be 
served by a filtrate disposal system that discharges to two new mound wastewater disposal areas.  At the time of the HOUSE 
construction; a new drilled well will be constructed for the CABIN and the HOUSE will be connected to the existing drilled well.  
Please see attached addendum for additional design and construction information.

5  Were all buildings or structures, campgrounds, and their associated potable water supplies and wastewater systems 
substantially completed before January 1, 2007 and all improved and unimproved lots in existence before January 1, 2007? .........

Yes No

6  Does this application include subdividing the property? ...................................................................................................................
Yes No

7  Has anyone from the Wastewater Management Division's Regional Office been to the property?.................................................. 
  

If Yes, enter the staff person's name and the date of the visit.

Yes No

(a)  Name of Staff Person

Spencer Harris

(b)  Date of Visit

June 7 & 14, 2010

8  Will any construction occur within 50 feet of a wetland boundary, mapped or designated? ............................................................ 
  

If Yes, contact the Wetlands Program of the Water Quality Division at (802) 241-3770.

Yes No

9  Will more than one acre be disturbed during the entire course of construction, including all lots and phases? .............................. 
  

If Yes, contact the Stormwater Program of the Water Quality Division at (802) 241-4320.

Yes No

10  Will there be any stream crossings by roads, utilities, or other construction? ................................................................................ 
  

If Yes, contact the River Corridor Mgmt. Program of the Water Quality Division at: 
  

  Central & Northwest Vermont ........................................................................... (802) 879-5631 
  Southern Vermont ............................................................................................. (802) 786-5906 
  Northeastern Vermont ....................................................................................... (802) 751-0129

Yes No

11  Is the project located in a special flood hazard area as designated on the flood insurance maps prepared for a municipality by 
the Federal Emergency Management Agency? ................................................................................................................................... 
  

If Yes, show the special flood hazard area limits on the site plan.

Yes No

12  Act 250: Has the Applicant (Landowner) subdivided any other lots of any size within a five mile radius of this subdivision, or 
within the environmental district within the last five years ? ................................................................................................................. 
  

If Yes, enter the town(s) and the associated number of lots in the table below:

Yes No

(a)  Town (b)  Number of Lots

X

Add Another Town/Lot



Wastewater System & Potable Water Supply Permit Application Revised: 10/4/2007 

Page 4 of 11 version 1.3

13  Is there any prior Act 250 jurisdiction on the tract of land?............................................................................................................. 
  

If Yes, enter the Act 250 permit number:

Yes No

(a)  Act 250 Permit Number

Section B - Project Deed Reference

1  Please provide the Town, Book, and Page reference for the current landowner's deed(s) to this property in the table below:

(a)  Town (b)  Book (c)  Page(s)

X Charlotte 187 650-651

Add Another Deed Reference

Section C - Project Plan Reference

1  Please provide the following information for all water supply and wastewater disposal system plans being submitted.

(a)  Sheet# (b)  Title (c)  Plan Date (d)  Plan Revision Date

1 of 6 Swift & McCargo - SITE PLAN 09-10-2010X

2 of 6 Swift & McCargo - DESIGN NOTES 09-10-2010X

3 of 6 Swift & McCargo - DISPOSAL AREA PLAN 09-10-2010X

4 of 6 Swift & McCargo - CABIN WASTEWATER & WATER 
DETAILS

09-10-2010X

5 of 6 Swift & McCargo - HOUSE WASTEWATER & WATER 
DETAILS

09-10-2010X

6 of 6 Swift & McCargo - HOUSE TREATMENT & DISCHARGE 
DETAILS

09-10-2010X

Add Another Plan Reference

Section D - Existing Project Lot/BuildingDetails

Please provide the existing project details. This section is used to describe what is existing for the project. For example, if you are subdividing an 
undeveloped 21-acre parcel, you would list the existing parcel. If you are revising the boundary lines of two commercial lots in an industrial park, and 
constructing an addition to an existing building you would list the existing lot numbers, existing acres, existing buildings, existing uses, construction 
date(s), prior permits, and answer the compliance questions.

1  Lot#

Current

2  Lot Size (acres)

20.2

3  Existing Use of the Lot

Residential

4  Provide the following information for each building on the lot:

(a)  Building ID (b)  Existing Use

(c)  Date Construction 
of Building 
Substantially Complete (d)  Prior Permits

(e)  In compliance with 
with existing permits?

X 3 bdrm house Residential 12/1985 N/A Yes No

X Primative cabin Campground 12/1985 N/A Yes No

Add Another Building

Remove This Lot

Add Another Lot

Section E - Proposed Project Lot/BuildingDetails

This section is used to describe what you are proposing to do in this project. For example, if you were going to create 4 lots for construction of single 
family residences, you would list each lot, proposed acreage, proposed buildings, and proposed use.



Wastewater System & Potable Water Supply Permit Application Revised: 10/4/2007 

Page 5 of 11 version 1.3

1  Lot#

Current

2  Lot Size (acres)

20.2

3  Proposed Use of the Lot

Residential

4  Is the lot being created as part of a subdivision? .............................................................................................................................
Yes No

5  Are you requesting that the Blood, Marriage, or Civil Union special fee be applied to this lot? .......................................................
Yes No

6  If the lot is exempt, please indicate the specific exemption from the Wastewater System and Potable Water Supply Rules? .......

7  Provide the following information for each building on the lot:

(a)  Building ID
(b)  If building is exempt, 
indicate exemption

(c)  Construction or 
increased flow? (d)  Proposed Use

X CABIN New 2 bdrm cabin

X HOUSE New 4 bdrm house

Add Another Building

Remove This Lot

Add Another Lot

Water Supply InformationPart V

Section A - Water Supply Screening Questions

Yes No
1  Are you proposing a new water supply for this project? ...................................................................................................................

Yes No
2  Are you proposing changes to an existing water supply for this project? .........................................................................................

Yes No3  Is there a connection to an existing water supply for the project? .................................................................................................... 
  

If you answered No to all three of the above questions, skip to Part VI. Otherwise, proceed with Part V.

Section B - General Water Supply Questions

Yes No
1  Does this project involve a failed water supply? ...............................................................................................................................

Yes No2  Will any of the proposed water sources serve 25 or more people or have 15 or more service connections? ................................. 
  

If Yes, the applicant must contact the Water Supply Division at (802) 241-3400 for source, construction and operating

Yes No
3  Are any of the existing or proposed water sources located within a special flood hazard area? .....................................................

Yes No
4  Are any of the existing or proposed water sources located within a floodway? ...............................................................................

Yes No
5  Are any of the proposed water sources located within 1 mile of a hazardous waste site as designated by the Waste 
Management Division and identified on the Agency mapping website? .............................................................................................. 
  

If Yes, please submit additional information on the site. The Waste Management Division can be reached at (802) 241-3888.

Yes No
6  Does this project require an approval letter from the Water Supply Division for the construction of a public water system, 
municipal water line extension over 500 feet, or hydrants or sprinkler systems? ................................................................................ 
  

If Yes, please submit a copy of the approval letter from the Water Supply Division.

Yes No
7  Does the proposed or existing water supply(ies) use a water treatment device to obtain compliance with the quality 
requirements in the Water Supply Rule? .............................................................................................................................................. 
  

If Yes, please submit additional information regarding the constituent(s) that exceeds the standards and plans, details, and 
specifications of the treatment device.

Yes No
8  Is any portion of the proposed water supply located in or near a Water Source Protection Area as designated by the Water 
Supply Division? ................................................................................................................................................................................... 
  

If in areas of known interference issues, please contact the Water Supply Division at (802) 241-3400.

Section C - Individual Water Supply Details

Please provide the following information for each of the existing and proposed water supply(ies) serving a building or structure, or campground on the 
property.
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1  Water Supply Name/Identifier

Existing Well #348

2  Water Supply Owner (if not Applicant)

3  Water Source Type

Non-Public Drilled Bedrock Well

4  Type of Change to Supply

New Connection or Increased Flow

5  Lots/Buildings Served by this Water Supply System

(d)  Existing(a)  Lot# (b)  Building ID
(c)  Type of Change to 
the Building's Supply

(g)  Rule or Meter 
Based Flows(e)  Increase (f)  Total

Design Flows (Gallons Per Day)

X Current Connection to Existing SystemHOUSE 450 40 490 Rule-based

Add Another Lot/Building Served by this Supply 6 7 8

450 40 490

9  Is this water supply located off-lot? ..................................................................................................................................................
Yes No

10  Is this water supply shared? ........................................................................................................................................................... 
  

 If the water supply is located off-lot or shared, submit a copy of the agreement to provide an easement prior to construction.

Yes No

11  Is a variance being requested for this water supply? ..................................................................................................................... 
  

If Yes, please submit additional details related to the variance request.

Yes No

Remove This Water Supply

1  Water Supply Name/Identifier

New CABIN Well

2  Water Supply Owner (if not Applicant)

3  Water Source Type

Non-Public Drilled Bedrock Well

4  Type of Change to Supply

New System

5  Lots/Buildings Served by this Water Supply System

(d)  Existing(a)  Lot# (b)  Building ID
(c)  Type of Change to 
the Building's Supply

(g)  Rule or Meter 
Based Flows(e)  Increase (f)  Total

Design Flows (Gallons Per Day)

X Current Connection to New SystemCABIN 0 280 280 Rule-based

Add Another Lot/Building Served by this Supply 6 7 8

0 280 280

9  Is this water supply located off-lot? ..................................................................................................................................................
Yes No

10  Is this water supply shared? ........................................................................................................................................................... 
  

 If the water supply is located off-lot or shared, submit a copy of the agreement to provide an easement prior to construction.

Yes No

11  Is a variance being requested for this water supply? ..................................................................................................................... 
  

If Yes, please submit additional details related to the variance request.

Yes No

Remove This Water Supply

Add Another Water Supply

Section D - Water Supply Design Flows Summary Table

1  If the project includes more than one water supply, please list each water supply system and provide the total water supply design flows for the 
project. IMPORTANT: Please don't include systems that were identified in this Part on Section C, Line 4 as a "Replacement Area Designation" in this 
summary table.

Design Flows (Gallons Per Day)

(a) Water Supply Name/Identifier (b)  Existing (c)  Increase (d)  Total

X Existing Well #348 450 40 490
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X New CABIN Well 0 280 280

450 320 770

Add Another Water Supply 2 3 4

Part VI Wastewater Disposal System Information

Section A - Wastewater Disposal System Screening Questions

1  Are you proposing a new wastewater disposal system or replacement area for this project? .........................................................
Yes No

2  Are you proposing changes to an existing wastewater disposal system for this project? ................................................................
Yes No

3  Is there a connection to an existing wastewater disposal system for the project? ........................................................................... 
  

If you answered No to all three of the above questions, skip to Part VII. Otherwise, proceed with Part VI.

Yes No

Section B - General Wastewater Disposal System Questions

1  Does this project involve a failed wastewater disposal system? ......................................................................................................
Yes No

2  Do any of the systems require a curtain or dewatering drain as part of the design? .......................................................................
Yes No

3  Is a hydrogeologic study required for this project? ...........................................................................................................................
Yes No

4  If the project has a soil-based wastewater disposal system with design flows that exceed 1,000 GPD, is this project 
located in a Class A Watershed?.......................................................................................................................................... 
  

If Yes, indicate the Class A Watershed in which the system(s) is located:

Yes No NA

(a)  Class A Watershed Name

5  Are there any existing or proposed floor drains as part of this project?............................................................................................ 
  

If Yes, indicate where the floor drains will discharge:

Yes No

(a)  Floor Drain Discharge Point

6  If the project utilizes an Innovative/Alternative System or Product, has the applicant received a copy of the 
Wastewater Management Division's approval letter? ..........................................................................................................

Yes No NA

7  Is any portion of the proposed wastewater disposal system located in or near a Water Source Protection Area as designated by 
the Water Supply Division? .................................................................................................................................................................. 
  

If Yes, contact the Water Supply Division at (802) 241-3400.

Yes No

Section C - Individual Wastewater Disposal System Details

Please provide the following information for each of the existing and proposed wastewater disposal systems serving a building or structure, or 
campground on the property.

1  Wastewater Disposal System Name/Identifier

Existing Mound

2  Wastewater Disposal System Owner (if not Applicant)

3  Wastewater Disposal System Type

Mound

4  Type of Change to System

New Connection or Increased Flow

5  Lots/Buildings Served by this Wastewater Disposal System

Design Flows (Gallons Per Day)

(a)  Lot# (b)  Building ID
(c)  Type of Change 
to the Building's System (d)  Existing (e)  Increase (f)  Infiltration (g)  Total

(h)  Rule or Meter 
Based Flows

X Current CABIN Connection to Existing System 450 0 0 450 Rule-based

450 0 0 450

Add Another Lot/Building Served by this System 6 7 8 9
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10  Is this wastewater disposal system located off-lot? ........................................................................................................................
Yes No

11  Is this wastewater disposal system shared? .................................................................................................................................. 
  

 If the wastewater disposal system is located off-lot or shared, submit a copy of the agreement to provide an easement prior 
to initiation of construction.

Yes No

12  Is a variance being requested for this wastewater disposal system? ............................................................................................. 
  

If Yes, please submit additional details related to the variance request.

Yes No

13  If this wastewater disposal system type is a connection to an Indirect Discharge System, please provide the Indirect Discharge System ID number.

Indirect Discharge System ID Number

14  If this wastewater disposal system type is a connection to a municipal system, please select the town.

Town

15  If this wastewater disposal system is a soil-based system, please select the design approach used.

Design Approach Used

Prescriptive

16  For soil-based systems, please check all that apply.

Storage and Dose Filtrate

17  If this is an Innovative/Alternative soil-based system, please select the system use type.

Innovative/Alternative System Use Type

18  If this is an Innovative/Alternative soil-based system, please select the Innovative/Alternative system or product.

Innovative/Alternative System or Product

Remove This Wastewater System

1  Wastewater Disposal System Name/Identifier

New Mounds

2  Wastewater Disposal System Owner (if not Applicant)

3  Wastewater Disposal System Type

Mound

4  Type of Change to System

New System

5  Lots/Buildings Served by this Wastewater Disposal System

Design Flows (Gallons Per Day)

(a)  Lot# (b)  Building ID
(c)  Type of Change 
to the Building's System (d)  Existing (e)  Increase (f)  Infiltration (g)  Total

(h)  Rule or Meter 
Based Flows

X Current HOUSE Connection to New System 0 490 0 490 Rule-based

0 490 0 490

Add Another Lot/Building Served by this System 6 7 8 9

10  Is this wastewater disposal system located off-lot? ........................................................................................................................
Yes No

11  Is this wastewater disposal system shared? .................................................................................................................................. 
  

 If the wastewater disposal system is located off-lot or shared, submit a copy of the agreement to provide an easement prior 
to initiation of construction.

Yes No

12  Is a variance being requested for this wastewater disposal system? ............................................................................................. 
  

If Yes, please submit additional details related to the variance request.

Yes No
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13  If this wastewater disposal system type is a connection to an Indirect Discharge System, please provide the Indirect Discharge System ID number.

Indirect Discharge System ID Number

14  If this wastewater disposal system type is a connection to a municipal system, please select the town.

Town

15  If this wastewater disposal system is a soil-based system, please select the design approach used.

Design Approach Used

Performance Based

16  For soil-based systems, please check all that apply.

Storage and Dose Filtrate

17  If this is an Innovative/Alternative soil-based system, please select the system use type.

Innovative/Alternative System Use Type

General

18  If this is an Innovative/Alternative soil-based system, please select the Innovative/Alternative system or product.

Innovative/Alternative System or Product

Advantex AX20-RT Textile filter

Remove This Wastewater System

Add Another Wastewater System

Section D - Wastewater Disposal Systems Design Flows Summary Table

1  If the project includes more than one wastewater disposal system, please list each system on this page and provide the total wastewater disposal  
design flows for the project. IMPORTANT: Please don't include systems that were identified in this Part on Section C, Line 4 as a "Replacement Area 
Designation" in this summary table.

Design Flows (Gallons Per Day)

(a) Wastewater Disposal System Name/Identifier (b)  Existing (c)  Increase (d)  Infiltration (e)  Total

X Existing Mound 450 0 0 450

X New Mounds 0 490 0 490

490 0 940

Add Another Wastewater System

450

2 3 4 5

Application FeesPart VII

1  Fee Amount   $1,000.00

2  Fee Calculation Details

As per Town of Charlotte at $500 per residence.
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Limited Liability Company Information 

 
LLC Personnel 

 

VERMONT SECRETARY OF STATE 
         Deborah L. Markowitz

 

Term Company? YES
Expiration of Term: 01/03/2036
LLC Name PETDIA II, LLC 
STATUS ACTIVE
File Number L0015171
Type Domestic
State of Origin VT
Origin Date 01/03/2006
Abreviation N
Description ANY LEGAL PURPOSE 
Fiscal Year End 12
Registered Agent LIAM L MURPHY ESQ 
Address 275 COLLEGE ST/POB 4485 
City State Zip BURLINGTON VT 05406-4485
Term Company? YES
Expiration of Term 01/03/2036
Principal Address 275 COLLEGE ST 
City State Zip BURLINGTON VT 05401- 
Last Annual Report Date 12/31/2009

Last Name SWIFT First Name PETER MI
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HYDROGEOLOGIC CAPACITY ANALYSIS and CALCULATIONS
WASTEWATER DISPOSAL -- EAST AREA
Swift & McCargo Residence
Town Line Rd., Charlotte, VT

Assumptions:
1. Use Sept. 29, 2007 WS&PWSR.
2. Performance-Based evaluation, using hydrogeologic analysis.

filtrate

Design Flow:  245 gpd (half of total WW disposal area needed for 4-bedroom residence totally 490 gpd)
(per H&N design; D. Fuqua, L.D.) (also see NORTH AREA)

A.   Hydrogeologic capacity by Darcy's Law:  Q  =  K  x  i  x  (L  x  h)  7.48

EAST AREA:
Parameter Description Value units Calculations

K hydr. conduct. 50 ft/day est., from Table 1, Hydraulic Loading Method for Detailed Soil Descriptions in Vermont, 2003:
Soil Texture Description:  Category: 2

Soil Structure: Shape: 
Soil Structure: Grade: 

i hydr. grad. 8.0% ft/ft slope of ground surface = excellent approx. of hydraulic gradient (ranges 8% - 10%)
L cross-slope 35 ft. bed length (per D. Fuqua design)

length
SOLVE FOR INDUCED GROUNDWATER MOUND, h:

h induced 0.23 ft. by Darcy's Law:  Q  =  K  x  i  x  (L  x  h)  7.48:
groundwater Q: 245 gpd

mound K: 50 ft/day
height i: 0.080 ft/ft

L: 35 ft
convert: 7.48 gal/cu.ft.

Solve for h  =  0.23 ft.

B.   Compare "h" to available freeboard at toe of mound ("Is there 0.5 feet of freeboard at toe?"):

1. Determine representative limiting condition at toe of mound:
TP:  H-5 Depth to Limit. Cond.: 1.2 ft.

2. Calculate freeboard at toe, incuding "h":
1.2   =  Limit. Cond. Depth, ft.

minus: 0.2   =  h, ft.
equals: 1.0   =  Calculated freeboard, including "h".

3. Is this final freeboard >= 0.5 ft.? YES

C.   Calculate thickness of mound sand needed beneath disposal bed, for this effluent type: filtrate

TP/MW with Induced Required Therefore,
Shallowest Groundwtr Depth to Total Req. Sand
Limit. Cond. Depth to Mound Limit. Cond. Unsat. beneath

beneath Limit. Cond., ("h"), minus "h", Soil, Bed,
Bed ft. ft. ft. ft. ft.

H-2, H-4 1.3 0.2 1.1 1.5 0.4   =  Minimum required mound sand beneath bed
(default minimum is 1.0 ft.)

D.   Check for complying conditions 25 ft. downhill of toe ("Is there 0.5 feet of freeboard 25 ft. downhill of toe?"):

1. Determine representative limiting condition at toe of mound:
TP:  H-7 Depth to Limit. Cond.: 0.7 ft.

0.7   =  Limit. Cond. Depth, ft.
minus: 0.2   =  h at toe of mound, ft. (conserv. because does not include spread of effluent flowpath)

equals: 0.5   =  Calculated freeboard, including H at 25 ft. downhill.
3. Is this freeboard at 25 ft. >= 0.5 ft.? YES

3.                   Effluent type:

sandy loam, friable
Granular

friable = strong (3)

C. Heindel, Heindel & Noyes;
Last revised: 13-July-10;
Swift & McCargo/Induced Groundwater Mound Calcs -- WW Areas.xls. Tab = EAST AREA.
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HYDROGEOLOGIC CAPACITY ANALYSIS and CALCULATIONS
WASTEWATER DISPOSAL -- NORTH AREA
Swift & McCargo Residence
Town Line Rd., Charlotte, VT

Assumptions:
1. Use Sept. 29, 2007 WS&PWSR.
2. Performance-Based evaluation, using hydrogeologic analysis.

filtrate

Design Flow:  245 gpd (half of total WW disposal area needed for 4-bedroom residence totally 490 gpd)
(per H&N design; D. Fuqua, L.D.) (also see EAST AREA)

A.   Hydrogeologic capacity by Darcy's Law:  Q  =  K  x  i  x  (L  x  h)  7.48

NORTH AREA:
Parameter Description Value units Calculations

K hydr. conduct. 50 ft/day est., from Table 1, Hydraulic Loading Method for Detailed Soil Descriptions in Vermont, 2003:
Soil Texture Description:  Category: 2

Soil Structure: Shape: 
Soil Structure: Grade: 

i hydr. grad. 8% ft/ft slope of ground surface = excellent approx. of hydraulic gradient (ranges 8% - 10%)
L cross-slope 35 ft. bed length (per D. Fuqua design)

length
SOLVE FOR INDUCED GROUNDWATER MOUND, h:

h induced 0.23 ft. by Darcy's Law:  Q  =  K  x  i  x  (L  x  h)  7.48:
groundwater Q: 245 gpd

mound K: 50 ft/day
height i: 0.08 ft/ft

L: 35 ft
convert: 7.48 gal/cu.ft.

Solve for h  =  0.23 ft.

B.   Compare "h" to available freeboard at toe of mound ("Is there 0.5 feet of freeboard at toe?"):

1. Determine representative limiting condition at toe of mound:
TP:  H-12 Depth to Limit. Cond.: 2.0 ft.

2. Calculate freeboard at toe, incuding "h":
2.0   =  Limit. Cond. Depth, ft.

minus: 0.2   =  h, ft.
equals: 1.8   =  Calculated freeboard, including "h".

3. Is this final freeboard >= 0.5 ft.? YES

C.   Calculate thickness of mound sand needed beneath disposal bed, for this effluent type: filtrate

TP/MW with Induced Required Therefore,
Shallowest Groundwtr Depth to Total Req. Sand
Limit. Cond. Depth to Mound Limit. Cond. Unsat. beneath

beneath Limit. Cond., ("h"), minus "h", Soil, Bed,
Bed ft. ft. ft. ft. ft.
H-15 2.5 0.2 2.3 1.5 -0.8   =  Minimum required mound sand beneath bed

(default minimum is 1.0 ft.)

D.   Check for complying conditions 25 ft. downhill of toe ("Is there 0.5 feet of freeboard 25 ft. downhill of toe?"):

1. Determine representative limiting condition at toe of mound:
TP:  H-13, 14 Depth to Limit. Cond.: 1.5 ft.

1.5   =  Limit. Cond. Depth, ft.
minus: 0.2   =  h at toe of mound, ft. (conserv. because does not include spread of effluent flowpath)

equals: 1.3   =  Calculated freeboard, including H at 25 ft. downhill.
3. Is this freeboard at 25 ft. >= 0.5 ft.? YES

3.                   Effluent type:

sandy loam, friable
Granular

friable = strong (3)

H:\Swift & McCargo\Hydro Capacity Calculations\Induced Groundwater Mound Calcs -- WW Areas rev SL.xls
Last revised: 19-July-10;
.
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Laboratory Report

Swift & McCargoPROJECT:

DATE RECEIVED:
WORK ORDER:

DATE REPORTED:

100741

Heindel & Noyes
PO Box 4503
Burlington, VT  05406

SAMPLER:
July 28, 2010

1006-08350

Chris Aldrich

June 29, 2010

Enclosed please find the results of the analyses performed for the samples referenced on the 
attached chain of custody.  All required method quality control elements including 
instrument calibration were performed in accordance with method requirements and 
determined to be acceptable unless otherwise noted.    
 

The column labeled Lab/Tech in the accompanying report denotes the laboratory facility 
where the testing was performed and the technician who conducted the assay.  A "W" designates 
the Williston, VT lab under NELAC certification ELAP 11263; "R" designates the Lebanon, NH 
facility under certification NH 2037 and “N” the Plattsburgh, NY lab under certification ELAP 
11892.    “Sub” indicates the testing was performed by a subcontracted laboratory.  The 
accreditation status of the subcontracted lab is referenced in the corresponding NELAC and Qual 
fields.   
 

The NELAC column also denotes the accreditation status of each laboratory for each 
reported parameter.  “A” indicates the referenced laboratory is NELAC accredited for the 
parameter reported.  “N” indicates the laboratory is not accredited.  “U” indicates that NELAC 
does not offer accreditation for that parameter in that specific matrix. Test results denoted with an 
“A” meet all National Environmental Laboratory Accreditation Program requirements except 
where denoted by pertinent data qualifiers.  Test results are representative of the samples as they 
were received at the laboratory 

 
Endyne, Inc. warrants, to the best of its knowledge and belief, the accuracy of the analytical 

test results contained in this report, but makes no other warranty, expressed or implied, especially 
no warranties of merchantability or fitness for a particular purpose.  

Page 1 of 2

Reviewed by:

Harry B. Locker, Ph.D.
Laboratory Director

 ELAP 11263
160 James Brown Dr., Williston, VT 05495
Ph  802-879-4333          Fax 802-879-7103

www.endynelabs.com

NH2037
56 Etna Road, Lebanon, NH 03766       

Ph  603-678-4891   Fax  603-678-4893
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Laboratory Report

Heindel & Noyes

Page 2 of 2

CLIENT:
PROJECT: Swift & McCargo

WORK ORDER:
DATE RECEIVED

1006-08350
06/29/2010

DATE REPORTED: 07/28/2010

001 Date Sampled:6/29/10Site: Water Supply Time:12:50

Analysis Date/TimeMethodParameter Result NELACLab/TechUnits Qual.

< 1 MPN/100mls 17:506/29/10 KMBW ATotal Coliform SM18 9223B
< 1 MPN/100mls 17:506/29/10 KMBW Ae. coli SM18 9223B

0.00123 mg/L 7/13/10 SUBSW A SBKUranium EPA 200.8
3.3 +/- 1.7 pCi/L 7/22/10 SUBSW A SBTGross Alpha EPA 900.0

5.9 mg/L 6/29/10 CMW AChloride EPA 300.0
431 mg/L 7/7/10 ATHW UHardness, Total as CaCO3 EPA 200.7
0.14 mg/L 18:586/29/10 CMW ANitrate as N EPA 300.0

< 0.02 mg/L 18:586/29/10 CMW ANitrite as N EPA 300.0
< 1 TON 10:457/2/10 JSSW AOdor EPA 140.1
6.62 SU  8:256/30/10 JSSW ApH SM 4500-H B

< 0.001 mg/L 7/6/10 MMWW AArsenic, Total SM19 3113B
110 mg/L 7/7/10 ATHW ACalcium, Total EPA 200.7

< 0.020 mg/L 7/7/10 ATHW ACopper, Total EPA 200.7
0.10 mg/L 7/7/10 ATHW AIron, Total EPA 200.7

0.012 mg/L 7/2/10 MMWW ALead, Total SM19 3113B
38 mg/L 7/7/10 ATHW AMagnesium, Total EPA 200.7

< 0.020 mg/L 7/7/10 ATHW AManganese, Total EPA 200.7
4.6 mg/L 7/7/10 ATHW ASodium, Total EPA 200.7

Report Summary of Qualifiers and Notes

SBK: Analysis performed by subcontracted laboratory, Katahdin Analytical Services, Inc.  The complete subcontracted
report has been appended to this report.

SBT:  Analysis was subcontracted to Summit Environmental Technologies, Inc.   NELAC ID# E87688.  The complete
subcontracted report has been appended to this report.
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KEY INSTALLATION FACTS 
READ THESE DETAILS BEFORE INSTALLATION! 
 
1. Absolutely NO WATER REQUIRED for backfill.  The tank is specifically designed to be 

backfilled WITHOUT WATER.  The use of water prior to backfilling is not necessary and may 
cause installation problems.  A nominal amount of water (6-8”) may be used to ballast tank 
during backfilling. 
 

2. The tank MUST BE BEDDED IN SCREENED MATERIAL (sand, pea gravel, stone dust, or 
other flowable fines).  Native material is acceptable if it exhibits the same characteristics as 
select fill. 

 
3. It is imperative that the TANK HAUNCH BE SUPPORTED WITH FILL.  This is the area of 

the tank under the mold part-line along the sidewalls curving down to the belly of the tank.   
 
4. The TANK BELLY MUST BE SUPPORTED WITH FILL.  Due to the unique process, our 

tanks have a slight concave shape to the belly.  Make sure that tank feet seated in the backfill 
and that the tank belly is well supported. 
 

5. Our tanks achieve full structural integrity once installed properly.  SIDEWALL 
COMPRESSION THROUGH COMPACTED BACKFILL is the key to this integrity.  Use 
backhoe to compact sidewall backfill if possible. 

 
6. CORRUGATIONS MUST BE PACKED SOLIDLY with backfill to achieve this.  Compact 

backfill in 6” lifts as you backfill excavation. 
 

7. Backfill tank to top of roof all the way around, then BACKFILL BETWEEN RISERS FIRST, 
then around the endwalls of tank.  This technique will prevent backfill from pushing risers “in” 
or toward one another. 

 
8. In areas of high groundwater, the tank MUST BE FILLED immediately following backfill.   
 
9. Tanks are not designed or rated for vehicular traffic.  Avoid operation of vehicles heavier than 

2500 pounds.  Maximum burial depth is 36” below grade.   
 

10. Drill the “A” dimples for ALL STATES AND PROVINCES (CANADA) EXCEPT FLORIDA, 
ILLINOIS, ARIZONA AND NEBRASKA.  The dimples are pre-offset at the factory.  Drill the 
“B” dimples for Illinois, Arizona and Nebraska.  All Florida destined tanks are pre-drilled. 

 
11. For burial depths of 36” – 48”, please follow the above steps but use select material for 

backfill to at least the top of the tank. Native material may be used for the cover providing it is 
absolutely free of clay and is a material that drains well. If surface water or saturated soils are 
a concern, install gravel or other well-draining material in lieu of any native material except for 
a minimum amount of top soil necessary to establish ground cover. 

 

12. For burial depths great than 48” (no greater than 72”), follow all of the above steps. In 
addition, a Schedule 40 PVC pipe support must be added between the roof and the floor just 
inside the edge of each manway in the mid-body of the tank. From the outside of the tank you 
can easily observe the pipe mounting tenons that are molded into the top of the first “trough” 
or inward corrugation past the manway. Each pipe should be field measured and cut due to 
nominal differences in the internal dimension of the tank. 
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FIG.2    Gasket Detail

FIG.3   Plumbing Installation

Pipe Gasket

Tank Wall

• Width and length of excavation shall be 12-18" greater than 
the tank on all sides and ends (FIG.1).

• Depth of the excavation shall be 6" greater than the tank   
(FIG.1).

• Do no over excavate or "belly-out" the excavation.

WARNING

• Tanks are designed for underground use only.
• Installer shall comply with all federal, state, and
 local regulations.
• Tanks are not rated for vehicular traffic. Avoid
 operation of vehicles heavier than 2500 pounds
 over the tank.
• Internal water temperatures should not exceed
 140° F.
• Verify no underground utilities or pipes are   
 located in the excavation vicinity.
• Where saturated soil or seasonal high water   
  tables are indicated between the bottom of the
 tank and the ground surface, see separate     
 supplemental installation instructions for these
 site conditions.
• Secure tank access by installing provided   
 stainless steel fastener to the riser and cover.

POLY 
TANKS

INSTALLATION PROCEDURES
These installation instructions apply to sites with free-flowing native soils.  

(See separate instructions for sites with clay or high groundwater.)

Step 1:  Site Preparation & Notes

Step 2:  Excavation Size

Step 5:  Backfill

• Prepare the tank for installation. Identify the inlet and outlet 
ends of the tank.  Inlet and outlet may be located on the end 
or either side ports (per code requirements). 

• For standard installation, identify drill location A (40" Liquid 
Level). Drill the inlet and outlet holes using a 5-inch   
diameter hole saw.  (FL & IN tanks are pre-drilled)     

*  IMPORTANT NOTE:  For AZ, IL, NE drill dimple B (42" 
Liquid  Level).  Florida & Indiana tanks are pre-drilled at 
the factory.

• Install provided rubber gasket in inlet and outlet ports. (Fig. 2) 

• Install the inlet and outlet tees, as required. (Fig. 3)  Plumbing 
tees shall be located as close to the entrance point of the tank 
as possible (just inside the manway opening).  Plumbing tees  
and gas-baffles are factory provided for Indiana tanks.

Step 4:  Tank Installation (cont'd)

Step 4:  Tank Installation

• Install the required Roth threaded Septic Access Riser   
System (STAR™), provided separately. (Fig. 3) See reverse 
for directions for sealing the riser system.

• Using the corner lifting holes, lower the tank into the   
excavation. Level the tank, and verify the outlet is lower than 
the inlet. Install remaining inlet and outlet plumbing. (Fig. 3)

• Perform required water tightness, plumbing and/or tank   
inspection if applicable. 

    

• Backfill in an alternating method around the tank using native 
material free of debris, sharp stones, and stones greater than 
2" in diameter. Soil MUST flow freely into corrugations   
between tank ribs, including midpoint to belly of tank. 

• Compact backfill in 6 inch lifts always working on the sides 
first and then the bulkheads (ends of tank).

• Use a hand tamper to achieve sidewall compression   
through compacted backfill.  Mechanical compactors may be 
used if available on the site.  Sidewall compression is   
essential to provide sidewall restraint after covering the   
tank.  (Fig. 4) 

• When backfilling the top of the tank, backfill between risers 
first.  

  
• Complete backfilling and grade the area.

• Failure to compact fill voids the tank warranty.

INv2.06/08

• Add pea stone, sand, gravel or other similar granular material     
to bed the tank and ensure uniform compaction and that bed 
is level (FIG.1)

• Native material may be used to bed the tank providing it is 
properly placed and compacted.

Step 3:  Bedding the Tank

FIG.1       Excavation

36" Maximum

12-18" Minimum

6" Pea Stone (or smaller)

Optional

6" Minimum

FIG.4     Backfilling

Optional

Sidewall 
Compression Sidewall 

Compression

Compacted Bed

Compacted Backfill

•  Max burial depth is 36" below grade, unless deep burial 
   instructions (steps 11 & 12) on “Key Installation Facts” are 
   followed. 

• Absolutely no clay should be used for backfill.

• Inspect tank for any damage during handling or transportation.

• Tank must be uniformly supported.

•  Failure to properly bed tank and compact fill will void the   
   warranty.  

•  Absolutely no water is required for backfill.  The tank is   
   designed to be backfilled without water.  Filling the tank   

with water prior to backfilling is not necessary and may cause 
installation problems.  A nominal amount of water (6-8") may 
be used to ballast the tank during backfilling.

•  Read “Key Roth Installation Facts” first (applies to Roth     
   MultiTank   OR the FRALO Septec Tank)®

All sales of Roth Global Plastics, Inc. products are subject to a limited warranty.  Failure to follow installation instructions may void warranty.
Owners are solely responsible for product suitability, installation and use.  Please see Roth Global Plastics, Inc. Terms and Conditions of Sale for details.

Roth Global Plastics, Inc  •  For Technical Assistance Call 866.943.7256  •  www.roth-usa.com
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WARNING

• To prevent unauthorized access, never
 install STAR™ Riser System without the
 factory provided tamper resistant screw.

• Not rated for vehicular traffic loading.

RISER SYSTEM

6" High

12" High 

STEP1 Determine riser elevation and required 
riser combination as per tank installation (see reverse).
STAR™ risers are available in 6" (STAR-24R6) and 12" 
(STAR-24R12) height increments. (Fig.1)

STEP2  Apply gasket (not included*) on the 
innermost flat ring on the tank surface.  Be careful not 
to allow the gasket to overhang the threads where it 
would interfere with the thread engagement. (Fig.2)  
*Indiana tanks and risers include gaskets.  

FIG.6     Secure Cover 

STEP6 Locate the "Secure Here" hole on the 
cover and install a tamper-resistant screw (STAR-
SSCREW provided) through the lid and into the riser 
below. (Fig.6)  To secure with padlock, drill a larger hole 
to accommodate the lock.

FIG.7     Remove Cover 
STEP7 If unable to remove cover by hand, insert 
1" OD steel pipe into cover indentations and twist using 
a shovel handle, pipe or piece of wood. (Fig.7)

FIG.1    Riser Elevation 

FIG.2     Apply Gasket

FIG.3     Trim Gasket
STEP3  Trim gasket 1/4" too long.  A properly 
trimmed gasket is then compressed end to end.  
Ensure that the gasket is uniformly positioned and 
makes good contact with the tank surface. (Fig.3)

STEP4  Screw the riser into the tank joint, being 
careful that the gasket remains in position.  Properly 
installed, the gasket should show uniform compression 
around the entire joint. (Fig.4)

STEP5  Apply the gasket on the first riser on 
the thread portion which is facing up.  (Fig.5).  Trim the 
gasket to connect the pieces end to end.  Screw the 
additional riser(s) into position.

FIG.4    Install Riser    

FIG.5   Additional Gaskets 

INv2.06/08

INSTALLATION PROCEDURES
For ROTH MultiTank   & FRALO SEPTECH™ Tanks®

All sales of Roth Global Plastics, Inc. products are subject to a limited warranty.  Failure to follow installation instructions may void warranty.
Owners are solely responsible for product suitability, installation and use.  Please see Roth Global Plastics, Inc. Terms and Conditions of Sale for details.

Roth Global Plastics, Inc  •  For Technical Assistance Call 866.943.7256  •  www.roth-usa.com
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Installation Manual

NIM-ATX-AXRT-1
Rev. 1.0, © 1/10
Orenco Systems®, Inc.

AdvanTex®-AX20-RT  
Treatment Systems

An illustrated guide to installing  
an Orenco AdvanTex ® AX20-RT 
Treatment System. 

®

800-348-9843
541-459-4449
www.orenco.com
www.vericomm.net

Orenco Systems
Incorporated

Changing the Way the
World Does Wastewater®

Residential Applications
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Installation Manual: AdvanTex® AX20-RT Treatment Units

NIM-ATX-AXRT-1
Rev. 1.0, 1/10

© 2010 Orenco Systems® Inc.

Table of Contents

	 Products described in this manual are covered by one or more of the following U.S. Patents: 6,540,920; 6,372,137; 5,531,894; 5,492,635; 5,480,561; 5,360,556; 
4,439,323. Products are also covered by foreign patents.

1

Before You Begin
As the installer of an onsite wastewater treatment 
system, you play a crucial role. Homeowners, 
neighbors, service providers, regulators, Dealers, 
manufacturers ... we all rely on your expertise 
and good work. At Orenco, we’ve worked hard to 
make your installation as easy and “hassle-free” 
as possible. 

We’re very proud of this wastewater treatment 
system. Like all our products, the AdvanTex® 
AX20-RT Treatment Unit has gone through 
extensive research, development, and field-test-
ing. Then each component is built to written spec-
ifications and subjected to quality review before 
shipping. If this system or any of its components 
possesses flaws that would inhibit its proper func-
tioning, please contact your authorized AdvanTex 
Dealer. The Dealer can also provide repair and replacement instructions and replacement components. If there is no 
authorized AdvanTex Dealer in your area, call Orenco Systems®, Inc. at 800-348-9843 or +1-541-459-4449.

Property owners, neighbors, regulators, Dealers, manufacturers, and  
service providers all depend on your careful installation.

Before You Begin	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                              Page 1

Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                                     Page 3

Installation Steps
	 Step 1: 	 Review or Sketch Site Plans  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                              Page 4

	 Step 2: 	 Excavate and Set Primary Tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                           Page 5

	 Step 3: 	 Install Risers and Water Test Tank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         Page 5

	 Step 4: 	 Install Effluent Filter  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    Page 6

	 Step 5:	 Excavate and Set AX20-RT Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          Page 7

	 Step 6: 	 Prep and Install Counterbuoyancy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         Page 8

	 Step 7: 	 Partially Backfill AX20-RT Excavation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     Page 9

	 Step 8: 	 Test Watertightness of AX20-RT Unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                      Page 9

	 Step 9: 	 Connect Transport Line and Passive Air Vent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                Page 10

	 Step 10: 	Install and Test Control Panel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             Page 11

	 Step 11: 	Test System Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    Page 14

	 Step 12: 	Complete Final Backfill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                  Page 15
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This manual covers installation of all models of our AdvanTex AX20-RT Treatment Units. In addition to this man-
ual, the installation manual for the system’s electrical control panel describes installation, wiring, and operating 
instructions for Orenco control panels. Please read all other control panel documentation, as well.

It’s important that you read through this entire manual before beginning the installation. And make sure you have 
the correct equipment, materials, tools, and training to perform this installation. Please note that you must perform 
the installation according to the current manual to keep the warranty in force.

Once you become familiar with the installation process, you should be able to install an AdvanTex AX20-RT unit 
in less than half a day, not counting the time to install the tank and dispersal system.

Conditions for Using an AX20-RT to Repair an Existing System

Before you install an AX20-RT to repair or upgrade an existing septic system, be sure that the following conditions 
are met:

	 •	 The existing primary tank must be Orenco-approved and must meet all applicable regulatory requirements.  
		  (No pour-in-place tanks, no homemade tanks, etc.)

	 •	 The existing primary tank must be structurally sound.

	 •	 The existing primary tank must have at least 1000 gallons (3800 liters) capacity at the normal operating  
		  level (1000 gal. or 3800 L below the invert of the outlet). 

	 •	 The existing primary tank must have an at-grade access with a securable and removable lid. If it doesn’t, an  
		  at-grade access must be installed onto the primary tank and be made watertight. 

	 •	 The primary tank must be tested for leakage to a height of at least 2 inches into the riser, and it must hold  
		  water for at least sixty minutes. 

	 •	 An Orenco effluent filter with at least 5 ft2 of filter area must be installed and accessible in the existing 
		  primary tank (models FT0822-14B, FTW0444-36V, or FTS0444-36V ).

	 •	 The depth of burial of the existing primary tank must allow for a fall of at least 1⁄8 in. per foot (10 mm per  
		  meter or 1%) from the outlet of the existing primary tank to the inlet of the AX20-RT unit if the primary tank  
		  uses a gravity discharge. If sufficient fall cannot be met, a pumping system will need to be installed in the  
		  existing tank to move the filtered effluent to the AX20-RT unit. (Contact Orenco for assistance.)

Important Notes
	 •	 All tanks used with AX20-RT Treatment Units must be prequalified. Call your local Dealer for specifics. 
	 •	 The backwash discharge from a salt-type water softener MUST NOT be plumbed into an AX20-RT Treatment 
	 	 Unit or the preceding septic tank. Failure to follow this instruction, or any other in this manual, will void the  
	 	 system’s warranty. Contact your AdvanTex Dealer if you have any questions about household plumbing  
	 	 arrangements that may interfere with the functioning of the system. 
	 •	 All pipe diameters given are U.S. nominal IPS pipe sizes. If you are using metric pipe, you may need  
	 	 adapters to connect to the U.S. fittings supplied.
	 •	 If you are not a trained AdvanTex Installer, contact your local AdvanTex Dealer or Orenco for training  
	 	 before installing this system.

Petdia II, LLC - State Wastewater System & Potable Water Supply Permit Application

Addendum Page 46 of 63



Installation Manual: AdvanTex® AX20-RT Treatment Units

NIM-ATX-AXRT-1
Rev. 1.0, 1/10

© 2010 Orenco Systems® Inc.

3

Concrete septic tank and AX20-RT (pump discharge model) shown

Overview
The AdvanTex® AX20-RT Treatment System has 10 main functional areas and components: 

1. Septic Tank Inlet Tee 6. Textile Media
2. Biotube® Effluent Filter 7. Tank Baffle
3. Biotube Pump Package 8. Recirculating Treatment Tank (discharge side)
4. Recirculating Treatment Tank (recirc side) 9. Flow Inducer and Discharge Pump Assembly (pump discharge only) 
5. Manifold and Laterals 10. Control Panel (not shown)

Raw sewage enters the septic tank through its inlet tee. In the septic tank, the raw sewage separates into three dis-
tinct zones: a scum layer, a sludge layer, and a clear layer. Effluent from the clear layer passes through a Biotube® 
effluent filter and is discharged by gravity to the recirculating treatment tank portion of the AX20-RT unit, which 
contains a Biotube Pump Package. The Biotube Pump Package pumps filtered effluent from the recirc side of the 
AX20-RT unit’s recirculating treatment tank to the distribution manifold in the top of the unit. Effluent percolates 
down through the textile media and is distributed — by means of a tank baffle — between the recirculating side 
and the discharge side of the AX20-RT recirculating treatment tank.

The operation of the pump on the recirc side of the tank baffle is controlled by a timer in the control panel, which 
allows the pump to dose the textile media for short periods (usually a half-minute or less), typically 72 times a day. 
This frequent “microdosing,” which optimizes the treatment process, occurs 24 hours a day, to maintain the proper 
biological environment.

1

2 3

4

5

6

7
8

9

Inlet

Septic Tank AX20-RT Unit

Outlet
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Step 1: Review or Sketch Site Plans
Before starting the installation, familiarize yourself with the site 
plans and specifics of your installation. If you are installing the 
AX20-RT unit more than 20 feet (6 meters) away from the tank, 
contact your Dealer or Orenco for assistance. 

1a) Detailed Site Plans Provided:  
If you are installing the AX20-RT according to a set of detailed 
plans, we recommend that you make sure that your plans 
accurately reflect conditions at the site. If there are differences 
between the physical site and the plans, we recommend you con-
tact the Designer before scheduling the installation. 

1b) No Site Plans Provided: 
If you are installing the AX20-RT without detailed site plans, or 
with plans of limited detail, contact your local Dealer or Orenco 
for design assistance.  

•	 Determine and sketch the exact positions of the primary tank and 
AX20-RT unit on the site. Account for current and likely future land-
scape features in your sketch.

•	 Be sure to position the tank and unit to allow for a minimum 1⁄8 in. per 
foot (10 mm per meter or 1%) in the line from the outlet of the primary 
tank to the inlet of the AX20-RT unit, if the primary tank uses a gravity 
discharge. 

•	 Determine and sketch the layout of your pipes, electrical conduits, 
and other critical buried elements. Provide measurements and dis-
tances on the sketch as accurately as possible.

•	 Sketch the placement of the control panel. (See Panel Installation, 
EIN-CP-GEN-1, for installation recommendations.)

Cleanout

Control  
panel

Residence

Septic tank

Outlet  
riser

AX20-RT  
unit

Septic tank  
outlet

Conduit 
seals

Passive  
vent

Discharge to drainfield

Wire  
runs

Sample sketch of a possible AX20-RT system layout

5 ft.

2 ft.

21 ft. 13 ft.

6 ft.

1b
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Step 2: Excavate and Set Septic Tank
This section covers excavating a hole for the septic tank and set-
ting the tank. For information on excavating a hole for the AX20-
RT unit, see Step 4.  

Consider the necessary elevations and grade requirements for the 
tank and the AX20-RT unit before excavating the hole for the 
septic tank. 

The septic tank must be set deep enough to allow for a minimum 
slope of  1⁄8 in. per foot (10 mm per meter or 1%) from the outlet 
of the septic tank to the inlet of AX20-RT if the septic tank uses a 
gravity discharge. Also, keep in mind that the AX20-RT needs to 
sit 2 inches (50 mm) above final grade. 

Step 2a: Outline an excavation area (with chalk, paint, string, etc.) 
for the tank. 

Step 2b: Excavate the hole for the septic tank following the 
tank manufacturer’s recommendations. Remember that you need 
the correct depth for a consistent slope of 1⁄8 in. per foot  
(10 mm per meter or 1%) from the septic tank outlet to the inlet 
of the AX20-RT. 

Step 2c: Make sure the bottom of the excavation is free of 
debris, especially rocks and other sharp objects. If the bottom of 
the excavation is uneven or rocky, lay a 4-in. (100-mm) bed of 
sand or pea gravel and compact the material to create an even, 
smooth surface. 

Step 2d: Set the tank following the manufacturer’s instructions. 
Follow the tank manufacturer’s guidelines for watertight testing, 
antiflotation measures, and backfilling to the level of the top of 
the tank. Do not backfill past the top of the tank at this time.  

Step 3:  Install Risers and Water Test Septic Tank
NOTE: This section covers riser installations on septic tanks 
using gravity discharge. Contact Orenco for riser installations 
on septic tanks using pump discharge.

Step 3a: Be sure you are installing the right size risers for your 
application and the size of the tank opening. 

Step 3b: Wipe the areas to be bonded with a clean rag to ensure a 
clean, dry bonding surface. 

5

2b

2b
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Step 3c: To bond the riser to the riser tank adapter, you can use 
either ADH100 or methacrylate adhesive alone. However, because 
ADH100 does not provide a structural joint for approximately 24 
hours, we recommend the use of both adhesives. If you use both, 
apply methacrylate adhesive to the outside surface of the riser 
tank adapter for a quick (usually an hour or less) structural joint. 

Step 3d: Carefully slide the riser onto the adapter. Correctly ori-
ent the riser before the adhesive starts to set. 

Step 3e: Apply a bead of adhesive to the inside of the adapter 
and riser joint; then use a putty knife or similar tool to form a con-
tinuous fillet between the tank adapter and the inside of the riser. 

Step 3f: After the adhesives have hardened, fill the tank with 
clean water to a level 2 in. (50 mm) above the adhesive joint in 
the riser, to test the watertightness of the tank and the riser joint. 
Do not allow the water level to rise more than 3 in. (76 mm) 
into the riser because structural damage to the tank may occur. 
The inlet and outlet pipe into the tank needs to be turned up or 
plugged to allow the tank to be filled. 

CAUTION: Check the tank manufacturer’s guidelines before 
water testing the tank. Some tank manufacturers require a partial 
or complete backfill before a tank is water tested. 

Step 3g: When the tank proves watertight, drain the excess water 
to the tank manufacturer’s recommended level. 

Step 4:  Install Effluent Filter
Install the effluent filter after the tank has been water tested.

Step 4a: Test-fit the effluent filter on the septic tank’s outlet pipe 
without gluing. Make sure it fits plumb. Make sure the filter will 
fit as snug to the tank wall as possible while ensuring sufficient 
clearance for removing the filter cartridge. 

Step 4b: Secure the filter to the outlet pipe. Two attachment 
methods can be used: 
•	 You can glue the filter onto the tank outlet pipe using appro- 
	 priate primer and glue. 
•	 You can use a stainless steel set screw to secure the filter. 

Step 4c: For easier access when servicing, you can extend the 
cartridge handle with a longer length of ¾-in. Sch 40 PVC pipe.

Carefully slide the riser onto the adapter. 

Orenco® effluent filter installed on the septic tank outlet 

3e

3d

4
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Step 5:  Excavate and Set AX20-RT Unit   
Before installing the AX20-RT, consider the depth of the septic 
tank and the height of the septic tank outlet. Remember that there 
must be a minimum 1⁄8 in. per foot slope (10 mm per meter or 1%) 
from the outlet of the septic tank to the inlet of the AX20-RT, if 
the septic tank uses a gravity discharge. Also, remember that the  
AX20-RT lid needs to sit 2 in. (50 mm) above finished grade, to 
allow for settling and drainage. Take into account any planned 
landscaping that might affect the finished grade of the system.

NOTE: If you are installing counterbuoyancy flanges, com-
plete step 6a before setting the AX20-RT unit.

Step 5a: Mark the outline of the excavation. The excavation 
needs to extend 18-24 inches beyond all four sides of the unit.

Step 5b: Excavate the hole for the unit. The AX20-RT unit height  
is 72 in. (1830 mm). Make sure that the unit will be set deep 
enough to facilitate a minimum slope of 1⁄8 in. per foot (10 mm per 
meter or 1%) from the septic tank if the septic tank uses a gravity 
discharge. Also make sure that the lid will be 2 in. (50 mm) above 
final grade after the hole for the unit is excavated and after a com-
pacted bed of aggregate or pea gravel — if necessary — is laid. 

Step 5c: Make sure the bottom of the excavation is stable and 
free of debris, especially rocks and other sharp objects. 

	 •	 If the base soil is unstable (peat, quicksand, muck, soft or  
		  highly expansive clay, etc.), overexcavate the site depth and  
		  then set a firm, 6-in. (152-mm) compacted base of ½-in.- to  
		  ¾-in.-minus (13- to 19-mm) aggregate or pea gravel. In ex- 
		  tremely unstable soil, a concrete layer may be needed to stabi- 
		  lize the bottom of the excavation. If you have any doubt about  
		  the soil’s ability to support the tank,consult a local civil or  
		  structural engineer.

	 •	 If the base soil is rocky or uneven, lay a 4-in. (100 mm) bed  
		  of sand or pea gravel less than 3⁄8 in. (10 mm) in diameter, and  
		  compact the material to create an even, smooth surface. 

Step 5d: Use properly sized lifting equipment to attach a chain or 
cable to the two lifting brackets on the top of the AX20-RT unit. 
Carefully lift and lower the unit into the excavation. When the unit 
is set and level in the correct position, remove the chain/cable.

WARNING: Do not allow workers to stand in or near the  
excavation while placing the unit! 

CAUTION: Use a lifting device that will not damage the unit 
or the lid of the unit.

2 in. (50 mm)

5a

5b

62 in. 
(1.57 m)

102 in. 
(2.6 m)

5d

5d

Excavate 18-24 in. (457-610 mm) beyond all four sides of 
the unit.

Excavate so that the lid sits at 2 in. (50 mm) above final grade.
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Step 6:  Prep and Install Counterbuoyancy
Because of the shallow burial depth of the AX20-RT, you may 
need to install counterbuoyancy measures on the unit, especially 
if the site has seasonally high groundwater. If you are unsure 
whether or not your installation requires counterbuoyancy mea-
sures, contact your Dealer or Orenco.

There are two types of counterbuoyancy offered by Orenco, fac-
tory counterbuoyancy flange kits or counterbuoyancy tie-down 
hardware kits. 

6a) Counterbuoyancy Flanges: 

1: Using properly-sized lifting equipment, Raise the AX20-RT 
unit 3-4 in. (75-100 mm) off of a flat, level surface.

2: Lightly sand the contact surfaces on the upper surfaces of the 
flanges and the bottom of the AX20-RT, and then clean the sand-
ed surfaces with acetone and clean, dry, lint-free rags. 

3. Apply a ¾-in. (19-mm) bead of SS115 or SS140 adhesive 
down the length of each flange. 

4. Slide the flanges under the AX20-RT unit, and then lower the 
unit onto the flanges. Allow the adhesive to set before moving 
the AX20-RT. 

6b) Counterbuoyancy Tie-Downs: 

Orenco’s tie-down counterbuoyancy hardware kits are for use 
with concrete forms. Sections of 12-in. diameter PVC half-pipe 
or chamber material can be used as forms; simple forms 12 in. 
wide × 6 in. high × 4 ft long (305 mm × 152 mm × 1.22 m) can 
be built from wood. 

NOTE: To save time, we recommend preparing the counter-
buoyancy measures offsite before you install the unit.

1: Fill the forms halfway with concrete, and then place two #4 
reinforcing bars in each of the forms.

2: Finish filling the forms with concrete.

NOTE: Wait for the concrete to set completely before lifting 
the counterbuoyancy measures.

3: Use appropriate lifting equipment to set the pieces in place.

4: Secure the pieces to the unit with the supplied cables and 
hardware.Counterbuoyancy tie-down cables and half-pipe con-

crete forms

Two #4  
rebar

Cable

12 in.  
(305 mm)

6b

6 in. 
(152 mm)

4 ft  
(1.22 m)
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Step 7:  Partially Backfill AX20-RT Excavation 
Step 7a: Fill the AX20-RT unit with about 16 in. (410 mm) of 
water for internal support. Be sure to fill on both sides of the tank 
baffle. 

Step 7b: Backfill around the unit with a 16-in. (410-mm) layer 
of backfill material. Native material is acceptable if there are no 
large or sharp rocks that may damage the unit walls. If native 
material is not usable, backfill with ½-in. aggregate or pea gravel. 
Do not backfill with sand. Use a mechanical compactor to thor-
oughly compact the fill, to minimize settlement and provide sup-
port for the walls of the unit.

Step 7c: After the first layer of backfill is complete, fill the tank 
with water to just above the midseam flange on both sides of the 
tank baffle and then add another 16-in. layer of backfill. Compact 
the backfill so that the backfill level is 2-3 in. (50-75 mm) below 
the midseam flange. 

Step 8:  Test Watertightness of AX20-RT Unit
Step 8a: After backfilling the AX20-RT excavation to just below 
the midseam flange, make sure that the unit is filled with water 
to at least 1 in. (25 mm) above the midseam flange on both sides 
of the tank baffle.

Step 8b:  Wait at least 15 minutes and then inspect the midseam 
of the unit for leaks. There should be no drop in liquid level and 
no visible leakage from the seam.

8a

7c

Backfill and compact to 2-3 in. below midseam.
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Step 9:  Connect Transport Line and Passive Air Vent
 NOTE: DO NOT use primer on ABS parts.

Step 9a: Dry fit the 4-in. (100-mm) transport line and any fit-
tings between the outlet of the septic tank and the inlet on the 
AX20-RT unit. Make sure that you maintain a 1⁄8 in. per foot  
(10 mm per meter or 1%) slope from the septic tank if the septic 
tank uses gravity discharge.

Step 9b: Glue all of the transport line pieces in place.

Step 9c: Use 2-in (50 mm) PVC pipe to plumb the passive air 
vent to the 2-in. (50 mm) vent fitting that protrudes from the out-
let side of the AX20-RT unit. Be sure the vent line is sloped to 
drain towards the unit and that the passive air vent is within 20 ft 
(6 m) of the unit. After installation, the top of the passive air vent 
should be a minimum of 3 in. (75 mm) above final grade.

Step 9d: We recommend installing the passive air vent near a 
wall or in a similar location where it is less likely to be damaged 
by a lawn mower or accidental kicking, etc. You can easily hide 
the air vent behind shrubbery or other landscaping and paint it if 
another color is desired.

IMPORTANT: In all cases, the line between the passive air 
vent and the unit must be sloped back ¼ in. per foot (20 mm per 
meter) toward the unit. To prevent accumulation of water, do not 
allow any “bellies” or low points in the vent piping. Keep the 
2-in. vent piping less than 20 ft (6 m) in total length. 

9a

9c

9

4-in. (100 mm) 
transport line

Passive  
air vent
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*	 If the installation instructions are missing from the control panel, find the product model code, 
located on a sticker inside the panel door. Then call your local Dealer or log in to our online 
Document Library at www.orenco.com and download a copy of the installation instructions 
(Category “Instructions, Electrical”). You can also call Orenco for a replacement.

10b
Step 10: Install and Test Control Panel

Install Control Panel: 
For complete control panel installation instructions, see the 
installation manual for the electrical control panel that comes 
with your system. Instructions specific to your control panel ship 
inside of the control panel.* 

Step 10a: Make sure the the items supplied conform to state and 
local regulations.

Step 10b: A qualified and licensed electrician should install and 
service the panel and ancillary wiring in compliance with the 
National Electrical Code, as well as state and local codes. (Wir-
ing diagrams can be found in the installation manual* that comes 
with the panel.) Wiring will include the following items:

	 a)	 Incoming power to the panel. One or more circuits may be  
	 required, depending upon the number of pumps and local  
	 electrical codes. 
b)	 Incoming phone line to the panel (for VeriComm® control panels) 
c)	 Wiring from the control panel to the pump and floats 
d)	 Wiring to a discharge pump and floats (if applicable)

NOTE: We do not recommend installing a control panel against 
the wall of a bedroom, living room, or other living space because 
it makes a periodic thump during operation. If it must be placed 
near the house, mount it on 4 × 4 (100 × 100 mm) pressure-
treated post(s) next to the wall.

Test Control Panel:
VeriComm® (VCOM) telemetry-enabled panels are used for 
remote monitoring and control of AX20-RT pumping operations. 

Fault conditions are automatically reported to the VeriComm 
Monitoring System, making the system virtually invisible to the 
homeowner. However, if fault conditions are not responded to, or 
if the system cannot communicate with the VeriComm Monitor-
ing System, then local alarms may be activated.

Perform the following procedures to verify proper installation of 
the VeriComm panel. 

NOTE: For more detailed procedures specific to each panel 
model, refer to the documentation that comes with the panel.*

Step 10c: Familiarize yourself with the components of the 
telemetry control board. 

10c

10c
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10f

Top float:  
High water alarm

Float tether

Middle float:  
Override timer

Bottom float: 
Low water alarm/ 
redundant off

VeriComm® Recirculating Float Assembly shown

Step 10d: Make sure the panel has been completely and cor-
rectly installed, and verify that the circuit breakers are in the 
“On” position. Also check the controller status. The power LED, 
located on the control board, will be:

•	 Blinking, which indicates the controller is operating normally, or
•	 Off (when power is applied), which indicates a possible problem with 
	 ~	 the input fuse on the PC board; 

~	 the main fuse located inside the panel; 
~	 the controls circuit breaker located inside the panel; or 
~	 the incoming line voltage. 

Step 10e: To enable Test Mode, hold the “Push-To-Silence”  
button on the front of the panel until the audible alarm sounds 
(approximately 15 seconds).

•	 The appropriate digital input should be illuminated when the button  
	 is held in. 
•	 When the audible alarm sounds to indicate that the panel is in Test 
	 Mode, release the button.

While in Test Mode, the panel will operate in the following  
manner:

•	 The call-in function is disabled; 
•	 Local audible and visual alarms are activated as alarm conditions  
	 occur; 
•	 System Data Logs are suspended; and 
•	 Timer cycles are shortened. 

Step 10f: Familiarize yourself with the floats on the system. 

Step 10g: Verify that the pump is submerged in water before 
continuing. If the bottom float drops, the alarm should sound. 
Press down the spring-loaded “AUTO/OFF/MAN” switch locat-
ed inside the panel. The pump should immediately activate. For 
verification, the appropriate digital input should illuminate, indi-
cating that the auxiliary contact is on.

Measure the voltage and amperage of the pump.
a)	Measure the voltage at the pump terminals in the panel. Measuring 

the voltage with the pump off will confirm that the correct voltage is 
connected. Then activate the pump by toggling the AUTO/OFF/MAN 
switch to MAN, or using a PDA or laptop with the Bluetooth Device, 
and measure the voltage while the pump is running. The maximum 
recommended voltage drop is 3%. A low voltage condition may indi-
cate that the site wiring is improperly sized. 

b)	Using a loop ammeter, place the ammeter clamp around the loop of 
wire located above the pump circuit breaker and read the amperage 
while the pump is running and connected to the discharge assem-
bly with the valves at the end of the laterals closed. The amperage 
should be within the specifications of the pump.

10g

Measure voltage 

10g

Measure amperage
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Step 10: Install and Test Control Panel (cont.)
Step 10h: Refer to the control panel documentation to test the 
floats that activate/deactivate the pump. To perform the float test, 
make sure there is enough liquid in the tank. If there isn’t enough 
liquid in the tank, turn the pump circuit breaker off. 

NOTE: If phone service to the panel is active, complete step 10i. 
If not, proceed to step 10j. However, phone service should be 
activated before system start-up.

Step 10i: Press and release the “Push-To-Silence” button 15 
times within a one-minute period. This instructs the panel to call 
the VeriComm Monitoring System. 

•	 A red LED (“Modem Activity” component) should illuminate, indicat-
ing that the controller has established communication with the host. 
(This may take a few minutes.)

•	 Once the communication session has ended, the modem will auto-
matically disconnect.

•	 If the LED does not illuminate within the specified time, verify that the 
phone line has a dial tone. This can be done by hooking up a phone 
to the line that is going into the panel.

Step 10j: The panel will automatically disable Test Mode and 
return to normal operation after 30 minutes. To disable Test 
Mode manually, hold the “Push-To-Silence” button on the front 
of the panel until the audible alarm sounds (approximately 15 
seconds). The appropriate digital input should be illuminated 
when the “Push-To-Silence” button is held in. When the audible 
alarm sounds to indicate that the panel is no longer in Test Mode, 
release the button.
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Step 11: Test System Function
Once power is connected to the control panel, follow these steps 
to prepare the system for operation. 

IMPORTANT: Before using a generator to operate a pump, 
contact Orenco or your Dealer to make sure it can supply suffi-
cient starting amperage.

NOTE: When testing pumps, always make sure there is enough 
water in the unit to safely run the pumps.

Step 11a: Open the manifold valve and the lateral ball valves 
and then toggle the “AUTO/OFF/MAN” switch for the recirc 
pump to “MAN” for 5-10 seconds to flush any debris out of 
the manifold and laterals. Close the lateral ball valves. With the 
recirc pump still in “MAN,” remove several orifice shields and 
measure squirt height. Squirt height should measure between 
3-5 ft (0.9-1.5 m). Windy conditions will cause a lower squirt 
height. When finished, return the “AUTO/OFF/MAN” switch to 
“AUTO.”

NOTE: If the desired squirt height is not achieved or the unit 
does not pressurize, check for debris, breaks, or closed valves. 
Also verify that the pump is receiving sufficient power. If the unit 
still does not pressurize correctly, contact your Dealer or Orenco 
for technical assistance.

Step 11b: Place the panel in Test Mode. Check the function of 
the recirc pump floats by lifting the low-level, mid-level, and 
high-level float in turn and verifying that the pump cycles on and 
off for each. If the unit is not equipped with a discharge pump, 
take the control panel out of Test Mode at this time. 

Step 11c: If the unit has a discharge pump, make sure there is 
enough water on the discharge side of the tank baffle for the 
pump to run. Make sure the panel is in Test Mode. Check the 
function of the discharge pump floats by lifting the low-level, 
mid-level, and high-level float in turn and verifying that the 
pump cycles on and off for each. When you are finished, take the 
control panel out of Test Mode.

Step 11d: Close and bolt down the AX20-RT unit lid when you 
are finished. 

11a

Measure squirt height.

Open the manifold valve and lateral valves.

Manifold  
valve

Lateral ball valve  
(six total)

11a
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Step 12: Complete Final Backfilling
IMPORTANT: When backfilling, be careful not to alter the 
slope of pipes. Brace the pipes or place the pipes on a compacted 
bed and carefully fill around them. 

NOTE: Before backfilling, make sure the AX20-RT unit lid and 
all riser lids are bolted down.

Step 12a: Backfill the septic tank excavation if it has not yet 
been done. Follow the tank manufacturer’s guidelines for back-
filling.

Step12b: Backfill and compact around the AX20-RT unit in 
maximum 12-in. (305-mm) lifts. Native material is acceptable if 
there are no large or sharp rocks that may damage the unit walls. 
If native material is not usable, backfill with sand or pea gravel.
For installations in non-cohesive soils* with high seasonal 
water tables, use ¼-in. crushed rock as the backfill material. 
The top of the AX20-RT lid should sit 2 in. (50 mm) above 
final grade.

IMPORTANT: After backfilling, call the system’s Service  
Provider to arrange for the official System Start-up.

*   As described in OSHA Standards (29 CFR, Part 1926, Subpart P, Appendix A), noncohesive 
soils or granular soils include gravel, sand, or silt with little or no clay content. Granular 
soil cannot be molded when moist and crumbles easily when dry. Cohesive soils include 
clayey silt, sandy clay, silty clay, clay, and organic clay. Cohesive soil does not crumble, 
can be excavated with vertical sideslopes, is hard to break up when dry, and when moist, 
can be rolled into threads without crumbling. For example, if at least a 2-in. (51-mm) length 
of 1/8-in. (3-mm) thread can be held on one end without tearing, the soil is cohesive.

12b

Backfill the AX20-RT in 12-in. (300 mm) lifts 

Maintain minimum 1/8 in. 
(10 mm or 1%) slope

2 in. (50 mm)  
above final grade
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Notes

17
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Shallow
 H

ole N
o. A-2 

0” – 6” 
6” – 15”  

15” – 19”   
N
ote: 

W
oods duff/topsoil 

Friable brow
n sand

y loam
, roots throughout, som

e 
m

ottling 
Dense tan-gray loam

y fine sand, blocky, m
ottled 

SH
W

T
 =

 8”, N
G
W

TD
, N

B
R
TD

 
 Probed for bedrock to depth of 40”, no bedrock to 
depth. 

 Shallow
 H

ole N
o. A-3 

0” – 6” 
6” – 16” 

16” – 25”  
25”    

N
ote: 

W
oods duff/topsoil 

Friable brow
n sand

y loam
, no app

arent m
ottling 

Friable stony brow
n sandy loam

, no apparent 
m

ottling 
Bedrock 
SH

W
T
 =

 24”, N
G
W

TD
 

Percolation Rate =
 17 m

in
utes per inch 

 Percolation test perform
ed at depth of 24” in 

adjacent h
ole. 

 Shallow
 H

ole N
o. A-4 

0” – 6” 
6” – 18”  

18” 

W
oods duff/topsoil 

Friable stony brow
n sandy loam

, no apparent 
m

ottling 
Bedrock 
SH

W
T
 =

 18”, N
G
W

TD
 

 Shallow
 H

ole N
o. A-5 

0” – 6” 
6” – 20”  

20” 

W
oods duff/topsoil 

Friable stony brow
n sandy loam

, no apparent 
m

ottling 
Bedrock 
SH

W
T
 =

 20”, N
G
W

TD
 

 

The follow
ing test pits w

ere excavated by John Scott Excavation 
and the soil profiles w

ere logged by Craig H
eindel, CPG and 

David W
. Fuqua, Licensed D

esigner w
ith Heindel and N

oyes, on 
June 7, 2010.  Also present for the soils investigation w

ere Story 
Jenks, Realtor and Spencer H

arris w
ith the Tow

n of Charlotte. 
 

S
H

W
T

 =
 S

easonal high w
ater table, N

G
W

T
D

 =
 N

o
 gro

undw
ater to dep

th
, 

N
B

R
T

D
 =

 N
o bedro

ck to d
epth 

 Test Pit No. H-1                                                   June 7, 2010 
0” –  8” 
8” – 48” 

W
oods duff/clayey topsoil 

Dense gray m
oist clay 

SH
W

T  =
 8” N

GW
TD

, NBRTD
 

 Test Pit No. H-2 
0” – 6” 

6” – 15” 
15” – 43” 

W
oods duff/topsoil 

Friable brow
n sandy loam

, roots throughout 
Dense tan-gray loam

y fine sand, blocky, m
ottled 

SH
W

T =
 15”, N

GW
TD

, NBRTD
 

 Test Pit No. H-3 
0” – 6” 

6” – 12” 
12” – 46” 

W
oods duff/topsoil 

Friable gray silty clay, m
oist, m

ottled 
Dense gray clay, m

ottled 
SH

W
T =

 6”, N
GW

TD
, NBRTD

 
 Test Pit No. H-4 

0” – 6” 
6” – 15” 

15” – 36” 

W
oods duff/topsoil 

Friable brow
n sandy loam

, roots throughout 
Dense tan-gray loam

y fine sand, blocky, m
ottled 

SH
W

T =
 15”, N

GW
TD

, NBRTD
 

 Test Pit No. H-5 
0” – 6” 

6” – 14” 
14” – 46” 

W
oods duff/topsoil 

Friable brow
n sandy loam

, roots throughout 
Dense tan-gray loam

y fine sand, blocky, m
ottled 

SH
W

T =
 14”, N

GW
TD

, NBRTD
 

 Test Pit No. H-6 
0” – 6” 

6” – 12” 
12” – 37” 

W
oods duff/topsoil 

Friable brow
n sandy loam

, roots throughout 
Dense tan-gray loam

y fine sand, blocky, m
ottled 

SH
W

T =
 12”, N

GW
TD

, NBRTD
 

 Test Pit No. H-7 
0” – 8” 

8” – 12” 
12” – 40” 

W
oods duff/topsoil 

Friable brow
n sandy loam

, roots throughout, som
e 

m
ottling 

Dense tan-gray loam
y fine sand, blocky, m

ottled 
SH

W
T =

 8”, N
GW

TD
, NBRTD

 
 The follow

ing test pits w
ere excavated by John Scott Excavation 

and the soil profiles w
ere logged by D

avid W
. Fuqua, Licensed 

Designer w
ith H

eindel and Noyes, on June 14, 2010.  Also present 
for the soils investigation w

ere Story Jenks, Realtor and Spencer 
Harris w

ith the Tow
n of Charlotte. 

 Test Pit No. H-8                                                  June 14, 2010 
0” – 6” 

6” – 20” 
20” – 43” 

W
oods duff/topsoil 

Friable brow
n sandy loam

, m
ottling @

14” 
Dense tan-gray loam

y fine sandy clay, blocky, 
m

ottled 
SH

W
T =

 14”, N
GW

TD
, NBRTD

 
      

Test Pit No. H-9 
0” – 6” 

6” – 16” 
16” – 48” 

W
oods duff/topsoil 

Friable brow
n sandy loam

, no apparent m
ottling 

D
ense tan-gray loam

y fine sandy clay, blocky, 
m

ottled 
SH

W
T =

 16”, N
GW

TD
, NBRTD

 
 Test Pit No. H-10 

0” – 8” 
6” – 18” 

18” – 48” 

W
oods duff/topsoil 

Friable brow
n sandy loam

, no apparent m
ottling 

D
ense tan-gray loam

y fine sandy clay, blocky, 
m

ottled 
SH

W
T =

 18”, N
GW

TD
, NBRTD

 
 Test Pit No. H-11 

0” – 6” 
6” – 18” 

16” – 48” 

W
oods duff/topsoil, heavy 

Friable brow
n sandy loam

, m
ottled 

D
ense tan-gray loam

y fine sandy clay, blocky, 
m

ottled 
SH

W
T =

 6”, NGW
TD

, NBRTD
 

 Test Pit No. H-12 
0” – 6” 

6” – 16” 
16” – 24”  
24” – 34” 

W
oods duff/topsoil 

Friable brow
n sandy loam

, no apparent m
ottling 

Friable stony brow
n sandy loam

, no apparent 
m

ottling 
D

ense tan-gray loam
y fine sandy clay, blocky, 

m
ottled 

SH
W

T =
 24”, N

GW
TD

, NBRTD
 

 Test Pit No. H-13 
0” – 6” 

6” – 18” 
18” 

W
oods duff/topsoil 

Friable stony brow
n sandy loam

, no apparent 
m

ottling 
Bedrock 
SH

W
T =

 18”, N
GW

TD
 

 Test Pit No. H-14 
0” – 6” 

6” – 18” 
18” 

W
oods duff/topsoil 

Friable stony brow
n sandy loam

, no apparent 
m

ottling 
Bedrock 
SH

W
T =

 18”, N
GW

TD
 

 Test Pit No. H-15 
0” – 6” 

6” – 30”  
30” – 43” 

W
oods duff/topsoil 

Friable brow
n sandy loam

, few
 stones, no apparent 

m
ottling 

D
ense tan-gray loam

y fine sandy clay, blocky, 
m

ottled 
SH

W
T =

 30”, N
GW

TD
, NBRTD

 
 The follow

ing shallow
 holes w

ere hand excavated; the soil profiles 
w

ere logged; and percolation testing w
as perform

ed by 
David W

. Fuqua, Licensed D
esigner w

ith Heindel and N
oyes, on 

July 16, 2010. 
 Shallow

 Hole No. A-1 
0” – 6” 

6” – 16” 
16” – 25”    

Note: 

W
oods duff/topsoil 

Friable brow
n sandy loam

, roots throughout 
D

ense tan-gray loam
y fine sand, blocky, m

ottled 
SH

W
T =

 16”, N
GW

TD
, NBRTD

 
Percolation Rate =

 33 m
inutes per inch 

 Probed for bedrock to depth of 36”,  
no bedrock to depth. 

  

8. 
W

astew
ater D

isposal System
 M

aintenance Schedule: 
 

U
se of the A

dvantex™
 AX20-R

T T
reatm

ent system
 w

ill require the ow
ner(s) to m

aintain a valid m
aintenance contract as 

per the State of Verm
ont Innovative/A

lternative System
 A

pproval #
2001-01-R

3 (2009 R
enew

al).  A
 copy of this approval 

has been attached to the perm
it application and additional copies m

ay be found at the follow
ing internet address: 

 
http://w

w
w

.anr.state.vt.us/dec/w
w

/Innovative.htm
 

 
 The follow

ing m
aintenance schedule w

as copied from
 the V

erm
ont W

astew
ater System

 and Potable W
ater Supply R

ules, 
Chapter 1, A

ppendix 3-A.  This schedule should be follow
ed to insure proper operation of the sew

age disposal system
: 

 
3-A-01  Septic Tank Specifications &

 M
aintenance 

  
(b) M

aintenance 
 

(1) 
A

t least once a year, the depth of sludge and scum
 in the septic tank should be m

easured*
.  The tank should 

be pum
ped tank should be pum

ped if: 
 

(A
) T

he sludge is closer than tw
elve inches to the outlet baffle, or 

(B
) T

he scum
 layer is closer than three inches to the septic tank outlet baffle. 

 
(C

) Follow
ing septic tank cleaning in units over 5,000 gallons, all interior surfaces of the tank should be 

inspected for leaks and cracks. 
 

(2) 
At least once a year, dosing tanks and distribution boxes should be opened and settled solids rem

oved as 
necessary and the dosing tank or distribution box checked for levelness. 

 
(3) 

Toxic or hazardous substances should in general not be disposed of in septic system
s.  These substances m

ay 
pass through the system

 in an unaltered state and contam
inate groundw

ater or rem
ain in the septage and 

subsequently contam
inate the soil or crops at the site of ultim

ate disposal. 
 If your system

 has a pum
p station or dosing siphon, it should also be checked once a year.  There should not be any 

scum
 or solids present.  H

ave station/siphon cleaned out if scum
 and/or solids are found.  Inspect the station/siphon for 

cracks or groundw
ater infiltration.  R

epair any cracks found.   
 

*
G

a
rb

ag
e grind

ers an
d

 w
ater so

ften
ers/filtra

tio
n eq

u
ip

m
en

t a
re n

o
t reco

m
m

en
d

ed
 for u

se w
ith

 sep
tic tan

k 
syste

m
s an

d
 m

a
y void

 w
arran

ty o
f ad

van
ce tre

atm
en

t system
s.  If g

arb
a

g
e g

rin
d

e
rs a

re con
n

ecte
d to

 th
e

 
sep

tic tan
k

, the
 fre

qu
en

cy o
f se

p
tic/e

fflu
ent filter insp

ectio
n

s sh
ou

ld b
e in

crea
sed

 to
 q

u
arte

rly.  D
isch

arg
e

 
of w

a
ter soften

e
rs/filtratio

n
 e

q
u

ip
m

e
n

t to d
ry

 w
e

lls, floo
r d

ra
in

s or to
 e

xterior g
ro

u
n

d su
rfa

ce
 w

ill re
q

u
ire 

ad
d

itio
n

a
l p

erm
ittin

g
.  P

le
ase

 co
n

tact you
r S

tate
 R

eg
io

n
a

l O
ffice

 fo
r assistan

ce. 
 

N
O

T
IC

E
 T

O
 P

R
O

P
E

R
T

Y
 O

W
N

ER
 

 
1. 

P
ro

ject D
escrip

tio
n

 - This proposal is for the dem
olition of the existing tw

o bedroom
 prim

itive cabin and the existing 
three bedroom

 house currently served by an on-site m
ound w

astew
ater disposal system

 and existing drilled bedrock w
ell.  

A new
 tw

o bedroom
 C

A
B

IN
 w

ill be constructed in the sam
e general area of the existing cabin and w

ill be connected to 
the existing drilled bedrock w

ell and existing m
ound w

astew
ater disposal system

.  A future four bedroom
 H

O
U

S
E

 is 
proposed in the sam

e general area of the existing house.  The H
O

U
SE w

ill be served by a filtrate disposal system
 that 

discharges to tw
o new

 m
ound w

astew
ater disposal areas.  At the tim

e of the H
O

U
SE construction; a new

 drilled w
ell w

ill 
be constructed for the C

AB
IN

 and the H
O

U
SE w

ill be connected to the existing drilled w
ell. 

 2. 
The inform

ation show
n on these plans and details represent the results of a field survey and testing program

 intended to 
produce a system

 design in accordance w
ith state guidelines. 

 3. 
Prior to engaging a contractor or com

m
encing construction, the ow

ner is encouraged to study this inform
ation and/or 

solicit inform
ation from

 the D
esigner.  T

he proper functioning of the com
pleted system

 is dependent upon careful 
attention to the details and notes provided.  M

odifications to the design and specifications or om
issions of construction 

procedures m
ay lead to prem

ature failure and render the system
 uncertifiable, in either case the D

esigner cannot be held 
responsible for subsequent problem

s. 
 4. 

The ow
ner is encouraged to seek professional assistance in m

onitoring and certifying com
pliance w

ith the approved 
plans.  A

s specified in the above construction notes, the ow
ner or contractor is responsible for coordinating the schedule 

of construction and construction supervision. 
 5. 

The ow
ner/contractor is responsible for assuring proper certification testing and inspections are carried out in accordance 

w
ith the notes and details provided on these draw

ings. 
 6. 

Before com
m

encing construction, all applicable state and local perm
its m

ust be secured by the ow
ner.  This is the 

responsibility of the ow
ner not the D

esigner. 
 7. 

This office w
ill not certify any construction of system

s depicted on these draw
ings unless: 

 
A. 

Prior to all construction arrangem
ents are m

ade w
ith this office to provide such certification services; 

 
B. 

C
onstruction is com

pleted in strict adherence w
ith the approved project plans; 

 
C. 

A
ll changes to these plans, w

hether or not independently observable by the D
esigner, are to be reported to 

the D
esigner by the C

ontractor for a suitability determ
ination; and 

 
D

. 
A

ll changes to the approved project plans have been authorized by this office and approved by all appropriate 
review

ing agencies. 
  

2010-09-23 Petdia II, LLC WW & WS permit application submittal drawings.pdf



 
D

. 
Pum

p Sizing: 
 T

he m
ounds w

ill be dosed by a D
uplex Pum

p Basin located at the discharge of the Advantex™
 A

X20-RT
 

filtrate disposal unit.  The basin w
ill have a discharge pum

p for each m
ound; the control panel w

ill alternate 
pum

ps providing equal distribution of treated effluent.  The sizing for each pum
p is: 

 T
otal head losses: (W

orst C
ase for N

orth M
ound) 

D
istribution piping &

 R
esidual H

ead =
4.5’ 

Pum
p Station &

 160’ of 2” P.V.C. @
 23.1 g.p.m

.=
2.5’ 

Elevation =
26.3’ 

T
otal D

ynam
ic H

ead  =
33.3’ 

 
U

se an O
renco  ½

 H
P, PF3005 H

igh H
ead Effluent Pum

p, single phase, 115 volt, or approved equivalent; 
Pum

p to provide 23.1 g.p.m
. against 33.3 feet Total D

ynam
ic H

ead. 
 T

otal head losses: (W
orst C

ase for East M
ound) 

D
istribution piping &

 R
esidual H

ead =
4.5’ 

Pum
p Station &

 100’ of 2” P.V.C
. @

 23.1 g.p.m
.=

1.9’ 
Elevation =

11.3’ 
Total D

ynam
ic H

ead  =
17.7’ 

 U
se an O

renco  ½
 H

P, PF3005 H
igh H

ead Effluent Pum
p, single phase, 115 volt, or approved equivalent; 

Pum
p to provide 23.1 g.p.m

. against 17.7 feet Total D
ynam

ic H
ead. 

 4.   B
oundary and topographic inform

ation: 
 

Topographic inform
ation is from

 a survey conducted by H
eindel and N

oyes.  B
oundary inform

ation w
as com

piled 
from

 Tow
n of Charlotte Tax M

aps and inform
ation provided by the ow

ner. 
 

 3.   Existing M
ound W

astew
ater D

isposal System
 D

esign: 
 

The existing m
ound w

astew
ater disposal system

 w
as designed by M

arshfield Engineering Services (M
SE) in 1984 and 

w
as sized for a three bedroom

 house w
ith a design flow

 of 450 gallons per day.  The m
ound w

astew
ater disposal 

system
 w

as inspected on June 7, 2010 and it w
as determ

ined that the existing m
ound w

as operating properly and 
w

as acceptable for continued use for the proposed tw
o bedroom

 CA
BIN

 reconstruction.  O
n June 29, 2010, a test of 

the distribution piping in the m
ound w

as conducted and it w
as found that there w

as equal distribution along the 
length of the m

ound.  For this proposal, a new
 Septic Tank E

ffluent Pum
p (STEP) system

 w
ill be used for the C

ABIN
 

to replace the existing 1,000 gallon concrete septic tank and pum
p station.  A new

 2”Ø
 force m

ain w
ill be run from

 
the STEP and w

ill tie into the existing 2”Ø
 force m

ain near the existing tankage.  Flushing basins w
ill be installed on 

the ends of the existing laterals to accom
m

odate testing of the new
 equipm

ent and for future routine m
aintenance.  

D
istribution pum

p sizing for the STEP based on tank location and M
SE M

ound W
astew

ater D
isposal System

 D
esign 

follow
s: 

 
A. 

Pressure D
istribution D

esign: 
 

T
he M

SE design utilized eighteen 3/8”Ø
 orifices, 6’ O

C
 on tw

o 2”Ø
 Sch. 40 PV

C laterals. 
 

T
o m

aintain a m
inim

um
 pressure of 1.3 p.s.i. at the distal 3/8”Ø

 orifice, the flow
 through any one orifice is: 

 
Q

 =
C

A √  2gh 
   =

 
0.6 [π

(3/8” x 1’/12” x ½
) 2] √  2(32.2’/sec. 2)(3.0’) 

   =
 

3.0154 g.p.m
. 

 
U

se 2 ” Sch. 40 P.V
.C

. piping w
ith solvent w

eld joints. 
 

Find the head loss along the lateral assum
ing a central m

anifold: 
 

O
rifice

 
O

rifice 
T

otal 
Lateral 

Seg
m

ent 
Lateral 

Sum
 of 

O
rifice 
#

 
Pressure 

(ft.) 
Flow

 (g
pm

) 
Flo

w
 

(gpm
) 

headloss 
(ft.) 

Len
gth 

(ft.) 
H

eadloss 
(ft.) 

1 
3

.0000
 

3.0154 
3

.015
4 

0.0013 
6 

0.0013 

2 
3

.0013
 

3.0161 
6

.031
5 

0.0048 
12 

0.0062 

3 
3

.0062
 

3.0185 
9

.049
9 

0.0102 
18 

0.0164 

4 
3

.0164
 

3.0236 
1

2.073
6 

0.0174 
24 

0.0338 

5 
3

.0338
 

3.0324 
1

5.105
9 

0.0264 
30 

0.0602 

6 
3

.0602
 

3.0455 
1

8.151
4 

0.0371 
36 

0.0973 

7 
3

.0973
 

3.0639 
2

1.215
4 

0.0495 
42 

0.1468 

8 
3

.1468
 

3.0883 
2

4.303
7 

0.0636 
48 

0.2105 

9 
3

.2105
 

3.1194 
2

7.423
0 

0.0796 
54 

0.2900 
 

B. 
Pum

p Sizing: 
 

T
otal head losses: (W

orst C
ase for CA

BIN
) 

D
istribution piping &

 R
esidual H

ead =
9.4’ 

Pum
p Station &

 490’ of 2” P.V.C. @
 54.8 g.p.m

.=
27.9’ 

Elevation =
-5.4’ 

T
otal D

ynam
ic H

ead  =
31.9’ 

 
U

se an O
renco  ½

 H
P, PI5005 H

igh H
ead Effluent Pum

p, single phase, 115 volt, or approved equivalent; 
Pum

p to provide 54.8 g.p.m
. against 31.9 feet Total D

ynam
ic H

ead. 
 4.   B

oundary and topographic inform
ation: 

 
Topographic inform

ation is from
 a survey conducted by H

eindel and N
oyes.  B

oundary inform
ation w

as com
piled 

from
 Tow

n of Charlotte Tax M
aps and inform

ation provided by the ow
ner. 

  W
A

TE
R

 S
U

P
P

LY
 &

 W
A

S
TE

W
A

TE
R

 D
IS

P
O

S
A

L D
ES

IG
N

:  
(FO

R
 C

A
B

IN
) 

 1.   D
esign Flow

 for R
esidential U

nits: 
 

The design flow
 for single-fam

ily residential units shall be calculated on the follow
ing requirem

ents: 
 

A. 
T

he design flow
 for each person shall be 70 gallons per person per day; 

 
B. 

T
he first three bedroom

s shall be assum
ed to have tw

o persons per bedroom
; 

 
C. 

Each additional bedroom
 m

ay be assum
ed to one person per bedroom

.  W
hen a building w

ill be subject to 
rental use or w

hen it is likely there w
ill be extended or frequent high occupancy use, the system

 should be 
sized for at least 2 persons per bedroom

. 
 

D
. 

T
he design flow

 for a single-fam
ily residence on its ow

n individual lot shall be based on a m
inim

um
 of three 

bedroom
s. 

 
T

h
erefo

re, fo
r a

 2
 b

ed
ro

o
m

 sin
g

le-fam
ily reside

n
ce

, th
e de

sig
n

 flo
w

 is 2
8

0
 g

a
l./

da
y. 

 2.   W
ater Supply: 

 
The existing bedrock drilled w

ell (Tag #
348) w

as constructed in June 1985 to a depth of 250 feet below
 ground 

surface; bedrock began at 4 feet below
 ground surface.  The w

ell has a reported W
ell D

riller’s yield of 5 gallons 
per m

inute.  The w
ell casing extends from

 just above ground surface to a depth of 35 feet.  Prior to connecting 
the C

AB
IN

 to the existing w
ell the w

ell casing shall be extended to a m
inim

um
 of 18” above ground surface. 

 
A. 

D
uring construction of the H

O
U

SE, a new
 drilled w

ell w
ill be constructed and connected to the C

ABIN
.  The 

existing w
ell w

ill then be connected to the H
O

U
SE.  The existing drilled w

ell is as show
n on the plan.  

Locations for drilled w
ells on any lots created in the future m

ust m
eet the requirem

ents of the Verm
ont 

Environm
ental Protection R

ules, (Verm
ont W

ater Supply R
ule - C

hapter 21, A
ppendix A

, Part 11.4), including 
the follow

ing m
inim

um
 isolation distances: 

 
Source of Contam

ination: 
Isolation D

istance: 
Septic Tanks &

 Pum
p Stations: 

50 feet 
Sew

er lines &
 Force M

ains: 
50 feet 

B
uildings: 

10 feet 
D

rives: 
15 feet 

 
B. 

M
aintain a 25-foot m

inim
um

 isolation distance betw
een w

ater service lines and subsurface w
astew

ater piping 
and related tanks. 

 
C. 

W
ell Y

ield: 
 

T
he A

verage D
ay D

em
and, (AD

D
), for the CA

BIN
 is 280 gal./day.  The M

axim
um

 D
ay D

em
and, (M

D
D

) is 
calculated by dividing the A

D
D

 by not m
ore than 720 m

inutes.  The resulting flow
 rate is expressed in gallons 

per m
inute and equals the m

inim
um

 w
ell yield allow

ed w
ithout required storage.  T

he M
D

D
 is:  

 
(280 gal./day) / (720 m

inutes) =
 0.39 gallons per m

inute. 
 D

. 
H

ow
ever, w

ells that have yields less than the Instantaneous Peak D
em

and of 5 gallons per m
inute m

ay 
require som

e type of storage. 
 

E. 
C

onventional w
ater saving plum

bing fixtures including, but not lim
ited to, m

axim
um

 3 ½
 gallons per flush 

toilets, m
axim

um
 2 g.p.m

. low
 flow

 show
erheads and faucet aerators shall be installed in the C

AB
IN

. 
 

F. 
T

he O
w

ner is responsible for assuring the CA
BIN

 w
ell provides adequate quality and quantity before it is 

deem
ed ready for use.  By this plan the D

esigner m
akes no guarantee as to w

ell yield or quality. 
 

 
 

C
. 

Pressure D
istribution D

esign: 
 

At one orifice per 25 s.f. of disposal area, a m
inim

um
 of 4.9 orifices are required for each m

ound. 
U

se 17 orifices on one 32 ft. line at 2.0 ft. O
.C

. for each m
ound in the distribution system

. 
 

For a ¼
” orifice and a m

inim
um

 pressure of 1.3 p.s.i. at the distal orifice, the flow
 through any one orifice is: 

 
Q

 =
CA

 √
  2gh 

   =
 

0.6 [π
(¼

” x 1’/12” x ½
) 2] √

  2(32.2’/sec. 2)(3.0) 
   =

 
1.3402 g.p.m

. 
 

U
se 1½

” Sch. 40 P.V
.C. piping w

ith solvent w
eld joints. 

 
Find the head loss along the lateral assum

ing an end m
anifold: 

 

O
rifice 

O
rifice 

Total 
Lateral 

Segm
en

t 
Lateral 

Su
m

 of 
O

rifice 
#

 
Pressure 

(ft.) 
Flow

 (gpm
) 

Flow
 

(gp
m

) 
headloss 

(ft.) 
Length 

(ft.) 
H

eadloss 
(ft.) 

1 
3.0000 

1
.340

2 
1.3402 

0
.000

3 
0 

0.00
03 

2 
3.0003 

1
.340

2 
2.6804 

0
.001

2 
2 

0.00
15 

3 
3.0015 

1
.340

5 
4.0209 

0
.002

6 
4 

0.00
41 

4 
3.0041 

1
.341

1 
5.3620 

0
.004

4 
6 

0.00
85 

5 
3.0085 

1
.342

1 
6.7041 

0
.006

6 
8 

0.01
51 

6 
3.0151 

1
.343

5 
8.0477 

0
.009

3 
10

 
0.02

44 

7 
3.0244 

1
.345

6 
9.3933 

0
.012

3 
12

 
0.03

67 

8 
3.0367 

1
.348

3 
10.7416 

0
.015

8 
14

 
0.05

25 
9 

3.0525 
1

.351
9 

12.0935 
0

.019
7 

16
 

0.07
22 

1
0 

3.0722 
1

.356
2 

13.4497 
0

.024
0 

18
 

0.09
62 

1
1 

3.0962 
1

.361
5 

14.8112 
0

.028
7 

20
 

0.12
48 

1
2 

3.1248 
1

.367
8 

16.1789 
0

.033
7 

22
 

0.15
86 

1
3 

3.1586 
1

.375
1 

17.5541 
0

.039
2 

24
 

0.19
78 

1
4 

3.1978 
1

.383
7 

18.9377 
0

.045
1 

26
 

0.24
30 

1
5 

3.2430 
1

.393
4 

20.3311 
0

.051
5 

28
 

0.29
44 

1
6 

3.2944 
1

.404
4 

21.7355 
0

.058
3 

30
 

0.35
27 

1
7 

3.3527 
1

.416
8 

23.1523 
0

.065
5 

32
 

0.41
82 

 

3.   W
astew

ater D
isposal System

 D
esign: 

 
A. 

R
equired W

astew
ater D

isposal A
rea: 

 The m
ound w

astew
ater disposal system

 for the H
O

U
SE w

ill utilize an A
dvantex™

 A
X20-R

T filtrate disposal 
unit that w

ill discharge to tw
o m

ound w
astew

ater disposal areas each capable of handling half of the design 
flow

, (N
orth &

 East).  Based on filtrate effluent, the m
axim

um
 application rate for a m

ound w
astew

ater 
disposal system

 is 2.0 gal./s.f./day. 
 

The required m
ound w

astew
ater disposal area for a four-bedroom

 house, at a design flow
 of 490 gal./day is: 

 
(490 gal./day)/(2.0 gal./s.f./day) =

 245.0 s.f. 
 

For a 3.5 foot w
ide trench, 70.0 l.f. of trench is needed; use 2 – 3.5ft. X 35ft. trench m

ounds w
ith 12 inches 

of sand beneath the uphill edge of m
ound disposal trench, design provides 240 s.f. of w

astew
ater disposal 

area. 
 

A
 H

ydrogeologic Capacity A
nalysis prepared by Craig D

. H
eindel, CPG

 confirm
s depth of m

ound sand and 
m

inim
um

 freeboard requirem
ents for the tw

o m
ound w

astew
ater disposal areas.  A

 copy of the 
H

ydrogeologic Capacity Analysis has been attached to the W
astew

ater System
 &

 Potable W
ater Supply perm

it 
application. 

 
B. 

B
asal A

rea: 
 

B
ased on a design percolation rate of 33 m

inutes per inch, the effective basal application rate is 0.74 
gal./s.f./day. 
 The required basal area, for each m

ound, is: 
  

 
 

 
 

(245 gal./day) / (0.74 gal./s.f./day) =
 332 s.f. 

 M
inim

um
 basal area provided by each m

ound is 1,453 s.f. 
  W

A
TE

R
 S

U
P

P
LY

 &
 W

A
S

TE
W

A
TE

R
 D

IS
P

O
S

A
L D

ES
IG

N
:  

(FO
R

 H
O

U
S

E) 
 1.   D

esign Flow
 for R

esidential U
nits: 

 
The design flow

 for single-fam
ily residential units shall be calculated on the follow

ing requirem
ents: 

 
A. 

T
he design flow

 for each person shall be 70 gallons per person per day; 
 

B. 
T

he first three bedroom
s shall be assum

ed to have tw
o persons per bedroom

; 
 

C. 
Each additional bedroom

 m
ay be assum

ed to one person per bedroom
.  W

hen a building w
ill be subject to 

rental use or w
hen it is likely there w

ill be extended or frequent high occupancy use, the system
 should be 

sized for at least 2 persons per bedroom
. 

 
D

. 
T

he design flow
 for a single-fam

ily residence on its ow
n individual lot shall be based on a m

inim
um

 of three 
bedroom

s. 
 

T
h

erefo
re, fo

r a
 4

 b
ed

ro
o

m
 sin

g
le-fam

ily reside
n

ce
, th

e de
sig

n
 flo

w
 is 4

9
0

 g
a

l./
da

y. 
 2.   W

ater Supply: 
 

A. 
D

uring construction of the H
O

U
SE, a new

 drilled w
ell w

ill be constructed and connected to the C
ABIN

.  The 
existing w

ell w
ill then be connected to the H

O
U

SE.  The existing drilled w
ell is as show

n on the plan.  
Locations for drilled w

ells on any lots created in the future m
ust m

eet the requirem
ents of the Verm

ont 
Environm

ental Protection R
ules, (Verm

ont W
ater Supply R

ule - C
hapter 21, A

ppendix A
, Part 11.4), including 

the follow
ing m

inim
um

 isolation distances: 
 

Source of Contam
ination: 

Isolation D
istance: 

Septic Tanks &
 Pum

p Stations: 
50 feet 

Sew
er lines &

 Force M
ains: 

50 feet 
B

uildings: 
10 feet 

D
rives: 

15 feet 
 

B. 
M

aintain a 25-foot m
inim

um
 isolation distance betw

een w
ater service lines and subsurface w

astew
ater piping 

and related tanks. 
 

C. 
W

ell Y
ield: 

 
T

he A
verage D

ay D
em

and, (AD
D

), for the H
O

U
SE is 490 gal./day.  The M

axim
um

 D
ay D

em
and, (M

D
D

) is 
calculated by dividing the A

D
D

 by not m
ore than 720 m

inutes.  The resulting flow
 rate is expressed in gallons 

per m
inute and equals the m

inim
um

 w
ell yield allow

ed w
ithout required storage.  T

he M
D

D
 is:  

 
(490 gal./day) / (720 m

inutes) =
 0.68 gallons per m

inute. 
 D

. 
H

ow
ever, w

ells that have yields less than the Instantaneous Peak D
em

and of 5 gallons per m
inute m

ay 
require som

e type of storage.  The W
ell D

riller’s yield for the existing w
ell w

as reported to be 5 gallons per 
m

inute. 
 

E. 
C

onventional w
ater saving plum

bing fixtures including, but not lim
ited to, m

axim
um

 3 ½
 gallons per flush 

toilets, m
axim

um
 2 g.p.m

. low
 flow

 show
erheads and faucet aerators shall be installed in the H

O
U

SE. 
 

F. 
T

he O
w

ner is responsible for assuring the CA
BIN

 w
ell provides adequate quality and quantity before it is 

deem
ed ready for use.  By this plan the D

esigner m
akes no guarantee as to w

ell yield or quality. 
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