Tom Gadhue
350 Turtle Moon Road
Test Pits on 6/30/08

Conducted by Elias Erwin, Licensed Class B Designer #503

Test Pit #1 (TP-1)

0-12"
12-24
24-48"

+48"

Test Pit #2 (TP-2)

0-10”

10-16"

16-36"

+36"

Test Pit #3 (TP-3)

0-10”

10-24”

+24"

Test Pit #4 (TP-4)

0-10”

With Spencer Harris

Dark brown fine sandy loam, loose, granular to Crumb, well drained
Brown fine sandy loam, loose to friable, strong blocky, well drained
Grey clay loam, firm, weak blocky, redoximorphic features

Rock

Dark brown fine sandy loam, loose, granular to crumb, well drained

Dark brown to red-browh fine sandy loam, loose to friable, well

~drained

Dark brown very stony silt loam, loose, redoximorphic features
below 18"

Rock

Dark brown fine sandy loam, loose, granular to crumb, well drained

Dark brown very stony silt loam, loose, moderate blocky, mottles at
15”

Rock

Dark brown fine sandy loam, loose, granular to crumb, well drained
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10-24"

+24”

Test Pit #5 (TP-5)

0-10”

10-19”
19-28"
+28”

Test Pit #6 (TP-6)

0-8”

8-22"

22-36"

+3617

Test Pit #7 (TP-7)

0-12”

12-20”

20-36"

+36”

Dark brown very stony silt loam, loose, ledge at 24", mottles at 16”

Rock

Dark brown fine sandy loam, loose, granular to crumb, well drained

Dark brown to orange-brown fine sandy loam, loose to friable,
strong blocky, well drained

Dark brown very stony loam, loose, moderate blocky,
redoximorphic features at 19”

Rock

Dark brown fine sandy loam, loose, granular to crumb, well drained

Dark brown to orange-brown fine sandy loam, loose to friable,
strong blocky, redoximorphic features at 19”

Dark brown very stony loam, loose, moderate blocky,
redoximorphic features

Rock

Dark brown fine sandy loam, loose, granular to crumb, well drained

Dark brown to orange-brown fine sandy loam, loose to friable,
strong blocky, redoximorphic features at 19”

Dark brown very stony loam, loose, moderate blocky,
redoximorphic features

Rock
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Test Pit #8 (TP-8)

0-10”

10-18"

18-28"

+28”

Test Pit #9 (TP-9)

0-8”

8-24"

+24”

Dark brown fine sandy loam, loose, granular, many fine to medium
roots

Dark brown to orange fine sandy loam, loose to friable, many roots

Dark brown very stony loam, moderate blocky, redoximorphic
features at 19"

Rock

Dark brown fine sandy loam, loose, granular, many fine to medium
roots

Brown — gray very stony loam, friable, weak blocky, redoximorphic
features at 8 — 10” :

Rock -

Summary: Farmington — Stockbridge series soil with depth to ledge limitations in
places. Spencer Harris, Town Septic Consultant and Eli Erwin were
surprised to see the type and depth of soil on parts of the property.

F:\CLIENTS\2008\08054\Soil Profile Descriptions.docx
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Turtle Moon LLC Property
350 Turtle Moon Road
Charlotte, Vermont
Percolation Test Results
All tests were performed on July 16, 2008 at a depth of 18"

f

" . Total Drop Time Totai Drop Drop Rate
Drop Time (min) {min) (inches) (min/inch)
6.1 6.1 1 6.1
8.5 14.6 2 7.3
10.0 24.6 3 8.2|
11.0 35.6 4 8.9|
11.7 47.3 5 9.5
12.2 59.5 6 9.9]
13.3 72.8 7 10.4)
1440.0 18.5)

*NOTE:
Drop time includes fill time for
each of the seven runs.

Table 1




L-ld ¥diseg—— l-1d &

T
P (senuip) swn
(]
0

000} 0001 00l 0l I

440 Minutes

|

001

.81 40 uidap e e g00g ‘9l Ainr uo pawiopad a1om sisal ||y
s]jnsay 1s8] uolejodlad
JUOWLIBA ‘apojley)
peoy UoOW 8N 0S¢
Ausadolid Asuui{

(youyurw) ayey doaq




Site Specific Effluent Mounding Analysis
Turtle Moon LLC Property
350 Turtle Moon Rd, Charlotte, VT

In order to support the use of a performance based pretreated bottomless sand
filter disposal system design and show that the soils can accommodate the
design flow rate associated with a year-round two-bedroom residence, a site
specific hydrogeologic analysis using Darcy’s Law was conducted. The following
formula was used to determine the ability of the soil to accept the proposed
amount of wastewater and determine its impact on the shallow seasonal ground
water system.

Using thé equation:

Q= k-i-h:l Where: Q= Volume= 280 gallons/ day = 37.4 ft*/ day;
k= Hydraulic Conductivity = 30 ft./ day (approved k
value for fine sandy loam with strong blocky
structure);
i= Gradient = 10% = 0.10 ft./ ft.;
h= effluent mound height in feet;
I= 30’ bottomless length

When solving this equation for h, an effluent mound of 0.42’ was calculated.
Since evidence of a seasonal high ground water system was identified at 18”
or 1.50' with an induced mound of 0.47’, 1.08’ feet of unsaturated soil will
remain. To maintain the required 2’ separation (for pretreated effluent) to the
induced mound, 2' — 1.08’ or 0.92’ of state approved mound sand is required
beneath the application area. 1 foot of mound sand is proposed to meet the
minimum requirement.

F:\CLIENTS\2008\08054\Site Specific Effluent Mounding Analysis.doc
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PRESSURE DISTRIBUTION BOTTOMLESS SAND FILTER DETAILS

CLIENT'S NAME:.
DATE: 10/19/2015

Finney Replacement

PERFORMED BY: S. Revell

Design Flow Rate

Width of Distribution Stone Bed/Trench

Length of Distribution Stone Bed/Trench

Thickness of Sand Beneath Distribution Stone Bed/Trench

Thickness of Stone Beneath Laterals

Soil Cover Thickness at Edge of Level Area

Front Slope of Finished Mound

Side and Rear Slope of Finished Mound

Percolation Rate

[Natural Ground Slope

LAG Project #:

08054

Thickness of Sand on Upper Side of Level Area 1.00 FEET a
Thickness of Sand on Lower Side of Level Area 1.00|FEET |
Width of Level Area 5|FEET ]
Length of Level Area 30|FEET N
Area of Distribution Stone Bed/Trench 150/ SQUARE FT

Volume of Stone Required 3/CUBIC YARDS

Proposed Basal Area 750/SQUARE FEET

Volume of Mound Sand Required 30.0/CUBIC YARDS

Number of Laterals

Length of Each Lateral

Number of Orifices in the Manifold

Number of Orifices in Each Lateral

Distance Between Manifold and First Orifice

Distance Between Orifices (on center)

Distribution Area per Orifice

Design Pressure Head

Diameter of Orifices {enter as fraction)

Elevation From Pump Intake to Laterals (0 if siphon)

Diameter of Force Main

Length of Force Main

Length of Manifold to Lateral

Diameter of Manifold Pipe

Diameter of Lateral Pipe

Friction Loss in Force Main 0.93/FEET

Friction Loss in Manifold 0.01|FEET

Friction Loss in Section 1 0.00 FEET

Friction Loss in Entire Lateral 0.02|FEET
Discharge Rate at First Orifice 0.32|GPM

Discharge Rate at Last Orifice 0.32|GPM

Percent Difference in Flow Rate First to Last Orifice 0.24 PERCENT

| Total Dynamic Head Loss 13.980/FEET

Total Distribution System Flow 13.40,GPM -
Volume of Distribution System B 7.44|GALLONS
Pump Capacity \ 13.40/GPM vs 13.980|FEET OF HEAD
Volume per Dose Time Dose 27|Gallons

On/Off Float Swing (1,000 gal. Tank)

2min every hour

Page 1




SHEF30

Submersible Effluent Pump
o Effluent Septic Tank

Automatic operation features easily adjustable,
wide-angle float switch with a piggyback plug-in
arrangement that allows for simple conversion to
manual operation. Special inlet design allows pump to
handle 3/4” solids. Cast iron body and an oil-filled
motor provide superior cooling characteristics
for longer pump life. Motor windings
contain automatic thermal overload
protection. Energy efficient .3 HP
motor pumps up to 35 GPM at 10'
total dynamic head. Discharge
is 1-172" N.PT.

May be operated manually
or automatically with a
piggyback switch.

HYDROMATIC"

Pentair Pump Group




SHEF30 - Submersible Effluent Pump

Details

Pump Characteristics

Performance Data

Pump/Motor Unit Submersible
 Avtomatic Model SHEF30A1
' Horsepower 30
Full Loud Amps 8.0
Motor Type Shaded Pole (4 pole)
R.PM. 1550
- Phose @ 1
Voltage 15
Hertz 60
Temperature 120°F Ambient
NEMA Design A
Insulation Cluss A
Discharge Size 1-1/2" NPT (38mm)
Solids Handling 3/4" (19mm)
Unit Weight 30 bbs.
Power Cord 18/3, SITW, 20 std.

Materials of Construction

Hundle Stainless Steel
Lubricating Oil Dielectric Oil
Motor Housing Cast Iron
Pump Volute Cast Iron

 Shaft Steel
Mechanical Seal Fuces: Carbon/Ceramic
Shaft Seal Seal Body: Anodized Steel

Spring: Stainless Steel
Bellows: Buna-N

Impeller Engineered Thermoplustic
Upper Bearing Cast Iron Sleeve

‘ Lower Bearing Single Row Ball Bearing
Legs Engineered Thermoplustic
Fastener Stainless Steel
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Dimensional Data

172
(38)

NPT
DISCHARGE

1"-7/8
(301)
g"-1/2
(241) 9; g(/]s
PlSMP &N

3-3/4
(95)

All dimensions in inches. Metric for international use. Component dimensions may vary = 1/8 inch.
Dimensional data not for construction purpose unless certified. Dimensions and weights are approximate.
On/Off level adjustable. We reserve the right to make revisions to our product and their specifications
without notice.

49 wypromaTic*

Pentair Pump Group

USA
1840 Baney Road Ashland, Ohio 44805
Tel: 419-289-3042 Fax: 419-281-4087

~Your Authorized Local Distributor —

CANADA
269 Trillium Drive Kitchener, Ontario, Canada N2G 4wW5
Tel: 519-896-2163 Fax: 519-896-6337

www.hydromatic.com

© 2000 Hydromatic® Ashland, Ohio. All Rights Reserved.
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#~ VERMONT

Vermont Department of Environmental Conservation . Agency of Natural Resources
Drinking Water and Groundwater Protection Division

One National Life Drive - Main 2 [phone]l  802-585-4911

Montpelier, VT 05620-3521 {in-state] 800-823-6500

www.septic,vt.gov [fax) 802-828-1541

Innovative/Alternative (I/A) System Approval
For General Use

Bio-Microbics MicroFAST®, ReiroFAST® and HighStrengthFAST® Wastewater Treatment Systems

Original Approval Date: 2004
Approval Number: 2004-01-R1
Revision Date: March 14, 2014
Expiration Date: March 13, 2016

Vendor Information Technology Name

Bio-Microbics, Inc. MicroFAST® Models 0.5, 0.75, 0.9, 1.0, 1.5, 3.0, 4.5 and 9.0;

8450 Cole Parkway . RetroFAST® Models 0.25 and 0.375; HighStrengthFAST® Models
Shawnee, KS 66227 1.0, 1.5, 3.0, 4.5 and 9.0; and Lixor® Submerged Aeration System Products

General Phone: (800) 753-3278
Fax: (913) 422-0808
Website: www.biomicrobics.com

Contact Technology Type
James Bell, Executive Vice President Fixed Activated Sludge Treatment Systems and Acration Pre-Treatment
Phone: (913) 422-0707

Email: Jbell@biomicrobics.com

L Authority

A. In accordance with the Environmental Protection Rules, Chapter 1, Wastewater System and Potable
Water Supply Rules, Effective September 29, 2007, Subchapter 10, Approval of Innovative/Alternative
Systems and Products § 1-1001: Innovative/Alternative Systems and Products: General Use, the Secretary
(Secretary) of the Agency of Natural Resources {Agency), Department of Environmental Conservation,
Drinking Water and Groundwater Protection Division (Division) has determined that the technologies listed
in this approval may be used as part of a soil based disposal system permitted under the Vermont
Wastewater System and Potable Water Supply Rules (Rules), provided the conditions of this approval are met,

II. General

A. This approval contains specific requirements related to the design, installation, operation and
maintenance of these technologies. The landowner where this technology is specified must agree to specific
requirements for ongoing operation and maintenance of this system. The landowner should carefully read
this approval letter, particularly the requirements for proper operation and maintenance.

B. The manufacturer (Vendor) of the technologies also have specific requirements for design review,
training, installation oversight, annual reporting, and supporting the operation, maintenance and repairs
needed to keep the system in working condition. This approval contains an explratlon date and requires the
vendor to submit an application for renewal of this approval.

To preserve, enhance, restore, and conserve Vermont's natural resources, and protect human health, for the benefit of this and future
i £ N
generations.
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Bio-Microbics, Inc.
Innovatlve/Alternatwe System Approval
Approval Number 2004-01-R1

C. The MicroFAST®, RetroFAST® and HighStrengthFAST® are fixed activated sludge treatment
systems that consist of a treatment zone with submerged media, a settling zone, blowers and controls. The
Lixor® Submerged Aeration Systems are designed to reduce wastewater strength. The Lixor® systems
cannot be used as a stand-alone treatment system and are not approved with any reductions in sizing or
vertical separations. The technologies listedin this approval are used to pre-treat the wastewater prior to
discharge to a soil based disposal system.

Approval Conditions

A The technologies listed in this approval may be used as part of a soil based disposal system

permitted under the Rules provided the conditions of this approval are met. Failure by the vendor to
comply with.this approval is grounds for the Agency to revoke or not renew the approval.

B, This approval shall expire on the date stated above. Applications for renewal of this approval shall
be submitted 45 days before the expiration date. The renewal request shall include a description of any
changes to the equipment, technical specifications and drawings, installation requirements, operation and
maintenance requirements, and homeowner's manuals, If new models are introduced or changes are made
to the technology, the vendor shall submit detailed descriptions of any modifications to existing approved
models as part of the renewal application.

C. Each Innovative/Alternative treatment unit shall be installed and operated as approved by the
Agency and as required by the vendor’s design, operation and maintenance manuals, and as listed on the
vendor's website, .

D. Treatment unit sizing shall be in accord with the vendor’s technical requirements approved by the
Agency. Sizing of each unit shall be based on the calculated design flow per §1-808 of the Rules.

E. The treatment unit may be used for both new and replacement wastewater systems,

F. If the Rules are revised during the term of this approval, this approval shall be revised as needed to
conform to the revisions. ‘

G. Site-specific permission for the use of this product is required in the form of a Wastewater System
and Potable Water Supply Permit (WW Permit) when a project is subject to the Rules,

H. This approval is not a representation or guarantee of the effectiveness, efﬁaency, or operation of
the treatment unit.

L This general use approval is based on treatment of domestic wastewater of low and moderate

waste strength as specified in §1-915(a)(1)(C) and (D) of the Rules except as specified in Section (k)
below.

] This approval is based on information submitted by the vendor indicating that the specified
treatment units will routinely provide effluent with no more than 30 mg/L of BODs and no more than 30 .
mg/L of TSS. Effluent from the treatment unit shall discharge to a soil based disposal system that conforms
to the requirements of §1-916 of the Rules.

K _Wastewater system designs for wastewater that exceeds moderate strength may use the

- HighStrengthFAST® and Lixor® Aeration System products and models of the approved treatment unit on a

project by project basis if permitted by the Secretary. The designer shall obtain agreement by the vendor for
the proposed use and sizing of these products and units, These treatment units may require more frequent
maintenance as recommended by the vendor. The project-specific permit application and design shall

2|Page .




B10-Mlcrob1c:s Inc.

Innovatwe/Alternatwe System Approval
Approval Number 2004-01-R1

clearly state the treatment performance goals for the treatment units. The designer shall submit
information to the Secretary as to whether the unit will achieve 30 mg/L BODs and TSS, or will otherwise
reduce the wastewater strength to low or moderate levels. There may be instances where the treatment’
units are intended to reduce the wastewater strength to low or moderate standards and disperse into a fully
sized soil based disposal system.

Iv. Responsible Parties, Requirements and Conditions
A. Landowner
1. The landowner must comply with all conditions of their WW Permit in addition to the

3|Page

conditions of this approval,

2. The landowner is responsible for the treatment unit to be inspected by a Licensed Designer
as part of the installation inspection and certification of the soil based disposal system.

3. The landowner shall have a valid maintenance contract with a vendor-trained and
authorized licensed designer or service provider in force at all times. The contract shall include a
requirement for annual inspections. Commercial and community soil based wastewater disposal
systems may require more frequent maintenance as recommended by the vendor. The minimum
length of any contract shall be for a period of two years,

4, A cépy of the initial contract and notification of each succeeding contract shall be

. submitted to the appropriate Regional Office of the Division and to the vendor.

5. A copy of all inspection and maintenance reports shall be submitted to the appropriate
Regional Office of the Division within 60 days of the inspection. The landowner may authorize the
licensed designer or the service provider to submit the contracts, notifications and reports on their
behalf.

6. The landowner shall keep the system in good operating condition and report any problems
to the service provider who, in turn, shall note any problems and repairs on their inspection report.

7. The landowner shall provide a copy of this approval, the WW Permit, and the operating
instructions, provided by the vendor, to any person who is a prospective purchaser of a property
prior to the sale of the property.

8. Within 30 days of the transfer of the property, the new landowner shall inform the
appropriate Regional Office of the Division and the vendor of the change in ownership, including
the WW Permit number, lot number or street address, and their name and mailing address.

9. The WW Permit that authorizes the use of this product may be revoked if the treatment
unit fails to function properly or if the landowner fails to maintain a valid contract for the required
maintenance and inspections of the treatment unit. In the event the WW Permit is revoked, the use
of the building will need to be discontinued unless another wastewater treatment system is
installed in accordance with a WW Permit issued by the Secretary.

Vendor

1. The vendor shall provide the Central Office of the Division (Attention
Innovative/Alternative Program Manager) with the names of the Vermont distributor(s) within 60
days of this approval and within 30 days of termination and/or hiring a new firm or sole
proprietorship during the term of this approval.

2, The vendor shall provide training for and maintain a list of trained designers and installers.




Bio-Microbics, Inc.
Innovatlve/Altematlve System Approval
Approval Number 2004-01-R1

3. The vendor shall provide training and maintain a list of trained service providers
authorized to work on the treatment units,

4, Prior to selling equipment, thé vendor shall provide information to the Division regarding
who is authorized to sell equipment in Vermont.

5. The vendor shall have an inventory of replacement parts available locally or available for
delivery within 24 hours,
6. Prior to the étart—up of the wastewater system, detailed operating instructions shall be

provided in writing by the vendor to the landowner.

7. The vendor shall submit an annual report electronically to the Central Office of the Division
(Attention Innovative/Alternative Program Manager) by April 1st of each year containing the
following information for the 12 month period ending December 31st of the previous year:

a) Permitted systems installed in Vermont during the previous calendar year,
including:
i 'Assigned WW Permit number;
il Name of current landownef(s) ;
i, Phs;sical and mailing addresses;
iv. Name of Licensed Designer providing the installation certification;
v. Date installéd; ‘
vi. Name of the installer; and
vil. Name of the authorized service provider.
b) A summary of all known system problems, damages and/or failures, including:
i Description of issues;
il Potentiz;ll/known causes of p;'oblems;
i, System operabilify; |
iv. Recommended repair/remediation;
V. System effectiveness; and
vi. Changes in technology specifications
) Alist of names of licensed designers and installers trained by the vendor and/or

the Vendor s representative.

d) The names and contact information for trained and authorized service providers.
C. Licensed Designer

1. Design Preparation

4|Page
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Bio-Microbics, Inc.
Innovatwe/Altematwe System Approval
Approval Number 2004-01-R1

a) The design of a wastewater system shall include the specific model of the
treatment unit approved in this document. .

b) The designer shall consult with the vendor for proper sizing of the treatment unit.

c) The designer must assess the structural needs of the treatment unit for the specific
application site and include the construction requirements on the design plans.

d) The designer must determine the type of backfill required and any necessary
placement specifications.

e) The designer must assess the ventilation path for the particular application and
make any necessary provisions to assure proper air flow and control of odor emissions.

f) The designer must provide access to each compartment of the unit (access to
grade) as well as to the control panel, any pumps, sampling ports, and any other access
needed to perform routine maintenance activities.

g) The designer must address flotation issues if the seasonal high groundwater table
will be above the bottom of any of the tanks. Treatment units shall be equipped with anti-
flotation devices unless there is'a demonstration that flotation is not a problem on a
particular site or that an alternative method of stabilization is approved by the Agency.

Installation Inspection

a) The treatment unit shall be installed under the guidance of a representative of the
vendor.
b) The treatment unit shall be inspected by a licensed designer prior to installing the

treatment unit, immediately upon installation of the tanks and before backfilling, and after
backfilling and grading is complete. The inspection shall include checking for an adequate
structural foundation to support the unit, for levelness of the tanks, for anti-buoyancy, for
potential damage during installation, and for proper assembly. The inspection shall include
all piping and associated tankage for proper installation before backfilling.

c) The treatment unit and associated tankage shall be tested by the licensed designer
for watertightness unless written certification is provided by the vendor at the time of
installation. The test includes filling the unit or tanks with water to a point that is above all
below grade openings and holding it at a constant level for 24 hours; there shall be no
measurable leakage. During the test, the entire unit and the tanks shall be inspected for
visible leaks. Should the unit or tanks fail the test, they may be repaired and retested. The
testing and repairs shall be conducted under the direction and in the presence of the
inspecting designer.,

d) The licensed designer shall submit a letter to the appropriate Regional Office of
the Division within 30 days of the installation, using the language of §1-308 of the Rules,
that the disposal system was correctly installed as well as providing the results of
watertightness testing. The certification letter shall identify any repairs that were
completed during the installation and testing of the unit or tanks. This letter shall also be
provided to the vendor.

e) The licensed designer may be required to conduct on-going inspections of the
system beyond the routine maintenance provided by the service provider. See the WW
permit for any special inspection and monitoring conditions. .

Service Provider




: Bio-Microbics, Inc.
Innovative/Alternative System Approval
Approval Number 2004-01-R1

1. Maintenance and inspections shall be performed in a“gcordance with the manufacturer’s
operation and maintenance manual submitted as part of the Innovative/Alternative System
application package, and as provided in trainings by the vendor.

a) Qualified Service Providers

i. Maintenance and inspections of the Innovative /Alternative treatment unit
must be performed by a licensed designer or service provider trained and
authorized by the vendor. :

i Problems found with any portions of the wastewater system (including
the system being failed as defined by the Rules) must be reported immediately to
the landowner.

b) Maintenance and Inspection

i The start-up, six month, and ongoing maintenance and inspections shall
be performed by the authorized service provider.

ii. More frequent inspections may be required when recommended by the
vendor or on a case-by-case basis by the Secretary.

il All reports must be submitted to the landowner in a timely manner so that
they can provide the report to the appropriate Regional Office of the Division as
well as the vendor within 60 days of completing a maintenance or inspection.

c) Maintenance and Inspection Reports

Majintenance and inspection reports shall include:

i Current landowner's name, physical and mailing address;

i Permit number and lot number(s) if applicable;

il Date of inspection;

iv. [/A technology and model;

V. o Validation that the system is operational and meets vendor requirements;
vi. Comments or outstanding corrective actions and recommended due

dates;
vii. Any site/system modification;
viii. Results of all effluent testing; and
ix. Service Provider/Licensed Designer name, signature and date signed.

- N .
C:,/’" -~
Effective Date: March 14, 2014 By: %M%W

Ernest Christianson
Regional Office Program Manager
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