
 
 
 
 
 
May 3, 2010 
 
 
 
Mrs. Nancy Barnes  
1508 Ethan Allen Highway 
Charlotte, VT 05445 
 
RE: Replacement Wastewater Disposal System Permit Application  
 
Dear Mrs. Barnes: 
 
Enclosed, you will find the completed wastewater disposal system plans and the Town 
of Charlotte wastewater permit application for your review.  Please sign and date the 
permit application where indicated, attach a check for $250.00 made payable to the 
Town of Charlotte, and then forward the application package to the Town Office in the 
enclosed envelope.  The additional two copies are for your records and for your 
contractors use. 
 
If you have any questions, or if we can provide further assistance, please contact me 
directly at (800) 477-4384. 
 
Respectfully, 
Lincoln Applied Geology, Inc. 
 
 
 
Elias J. Erwin 
Licensed Class B Designer #503 
 
 
EE/SR/hr 
 
Enclosures 
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May 3, 2009 
 
 
Mr. Thomas Mansfield, Zoning Administrator 
Mr. Spencer Harris, Septic Consultant 
Town of Charlotte 
P.O. Box 119 
Charlotte, VT  05455 

 
RE: Barnes Property –Replacement Wastewater Disposal System – 1508 Ethan Allen 

Highway, Charlotte, Vermont 
 
Dear Mr. Mansfield and Mr. Harris: 
 
Enclosed you will find a design summary along with associated attachments for the above 
referenced property together with a complete permit application, and 2 copies of the Site 
Plan and Wastewater Disposal System Details.  
 
If you have any questions regarding the content of this letter or if we can provide additional 
information regarding this permit application, please contact me at (800) 477-4384. 
 
Respectfully,  
Lincoln Applied Geology, Inc. 
 
 
 
Elias Erwin 
Licensed Class B Designer #503 
 
EE/hr 
Enclosures 
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May 3, 2010 
 
 
Mr. Thomas Mansfield, Zoning Administrator 
Mr. Spencer Harris, Septic Consultant 
Town of Charlotte 
P.O. Box 119 
Charlotte, VT 05445 
 
RE: Barnes Property - Replacement Wastewater Disposal System - 1508 Ethan Allen 

Highway, Charlotte, Vermont 
  
Dear Mr. Mansfield and Mr. Harris: 
 
On April 13, 2010, I performed a site and soil evaluation at the abovementioned address to 
locate an area suitable for a complying replacement wastewater disposal system.  The subject 
property is a ±2.2 acre lot owned by John and Nancy Barnes.  The parcel is developed with a 
five (5) bedroom year-round single family residence (SFR) served by an on-site drilled bedrock 
water supply well and on-site septic.  Currently the wastewater disposal system consists of a 
1,000 gallon capacity concrete septic tank that discharges to a failing in-ground stone 
absorption bed.  The proposed replacement mound-type wastewater disposal system is 
described below in greater detail.   
 
The initial result of the site and soil evaluation performed on April 13, 2010 indicates that the 
±2.2 acre parcel is elevated with site topography gently sloping toward the west.  Fortunately, 
the backyard provides a uniform slope of 6%-8% with adequate area available to potentially site 
a complying replacement system.  Therefore, this area was targeted for evaluation.  

 
A total of seven (7) test pits were installed on the subject property and the location of each test 
pit is shown on Plan Sheet 1.  A detailed description of the soils observed is included as 
Attachment A.  Review of the test pit log indicates that 21”-28” of a well drained dark brown 
stony sandy loam and brown stony fine sandy loam overlies grey clays and silt.   Evidence of 
seasonal high water table in the form of mottles was observed at 14” below ground surface 
(BGS).  No ledge was encountered during our soil evaluation to a maximum depth of 52” BGS; 
however, ground water was encountered in each test pit at a minimum depth of 32” BGS.  Two 
percolation tests were conducted, one in Test Pit 2 (TP-2) and the other in TP-6.  Both tests 
were conducted at a depth of 14”-16” BGS.  The observed percolation rates equal 13.5 
minutes/inch (min/in) and 15.0 min/in, respectively.  An application rate of 1.0 gpd/ft2 and a 
basal application rate of 0.74 gpd/ft2 will be used for the basis of our design. The percolation 
test results are presented as Attachment B.  Based on the results of our site and soil evaluation, 
a fully complying performance based mound type disposal system was defined to adequately 
address the site and soil conditions. The site location, property dimensions, test pit and 
percolation test locations, disposal system layout, and wastewater design details are shown on 
Plan Sheets 1 and 2. 
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The proposed replacement wastewater disposal system will require wastewater to continue to 
flow by gravity from the house to the existing 1,000 gallon concrete septic tank (to be retrofit 
with an effluent filter) and then to gravity flow to the proposed 1,000 gallon pump station.  A 
submersible effluent pump capable of discharging wastewater at 21.31 gallons per minute 
(gpm) against 11.5’ of total dynamic head (TDH) is required in order to provide equal distribution 
through the proposed 5.6’ x 100’ mound type disposal system. The proposed mound dimension 
details, an acceptable submersible effluent pump model and the results of the site-specific 
mounding analysis are included in Attachment C. The proposed mound system provides 560 ft² 
of application area which satisfies the application area requirement. The basal application rate 
of 0.74 gpd/ft2    requires 757 ft2. Our design satisfies this with a proposed basal area of 1833 ft2.   
 
Accompanying this letter is a signed Wastewater Permit Application with a permit fee of 
$250.00, 2 full scale copies of the Plan Sheets 1 and 2, 1 reduced (11” x 17”) copy of Plan 
Sheet 1 and 2, one copy of this letter and the attachments, and 1 CD of the complete package.  
We look forward to your expeditious review as Mr. and Mrs. Barnes would like to proceed with 
the installation of the subject replacement wastewater disposal system as soon as possible.   
 
If you have any questions or if we can provide additional information regarding the content of 
this permit application, please contact me directly at (800) 477-4384. 
 
Respectfully, 
Lincoln Applied Geology, Inc. 
 

 
 
Elias J. Erwin 
Licensed Class B Designer #503 
 
EE/SR/SK:lm 
 
cc:  Mr. and Mrs. Barnes 
 
Enclosures    
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ATTACHMENT A 
 

  Test Pit Results   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Barnes Property 

Test Pits  
By Elias J. Erwin, Licensed Class B Designer #503 

April 13, 2010 
 
Test Pit #1 (TP-1) 
 
0-14" Dark brown stony sandy loam, loose, strong crumb structure, many 

medium to fine roots, well drained. 
 
14-28" Brown stony fine sandy loam, loose to friable, moderate crumb 

structure, many fine roots, mottles present below 14”. 
 
28-52” Grey silt loam, friable to firm, weak blocky structure, poorly drained and 

heavily mottled.  Ground water at 51” no ledge to depth.    
 
 
Test Pit #2 (TP-2)   
 
0-13" Dark brown stony sandy loam, loose, strong crumb structure, many 

medium to fine roots, well drained. 
 
13-21" Brown stony fine sandy loam, loose to friable, moderate crumb 

structure, many fine roots, mottles present below 14”. 
 
21-36" Grey silt loam, friable to firm, weak blocky structure, poorly drained and 

heavily mottled.  Ground water at 32” no ledge to depth.  
 
 
Test Pit #3 (TP-3)   
 
0-14" Dark brown stony sandy loam, loose, strong crumb structure, many 

medium to fine roots, well drained. 
 
14-25" Brown stony fine sandy loam, loose to friable, moderate crumb 

structure, many fine roots, mottles present below 14”. 
 
24-36" Grey silt loam, friable to firm, weak blocky structure, poorly drained and 

heavily mottled.  Ground water at 34” no ledge to depth.   
 
 
 
 
 
 



Test Pit #4 (TP-4)   
 
0-14" Dark brown stony sandy loam, loose, strong crumb structure, many 

medium to fine roots, well drained. 
 
14-28" Brown stony fine sandy loam, loose to friable, moderate crumb 

structure, many fine roots, mottles present below 14”. 
 
28-49" Grey silt loam, friable to firm, weak blocky structure, poorly drained and 

heavily mottled.  Ground water at 45” no ledge to depth.  
 
Test Pit #5 (TP-5)   
 
0-13" Dark brown stony sandy loam, loose, strong crumb structure, many 

medium to fine roots, well drained. 
 
13-22" Brown stony fine sandy loam, loose to friable, moderate crumb 

structure, many fine roots, mottles present below 14”. 
 
22-34" Grey silt loam, friable to firm, weak blocky structure, poorly drained and 

heavily mottled.  Ground water at 32” no ledge to depth.  
 
Test Pit #6 (TP-6)   
 
0-13" Dark brown stony sandy loam, loose, strong crumb structure, many 

medium to fine roots, well drained. 
 
13-23" Brown stony fine sandy loam, loose to friable, moderate crumb 

structure, many fine roots, mottles present below 14”. 
 
23-35" Grey silt loam, friable to firm, weak blocky structure, poorly drained and 

heavily mottled.  Ground water at 32” no ledge to depth. 
 
 
Test Pit #7 (TP-7)   
 
0-13" Dark brown stony sandy loam, loose, strong crumb structure, many 

medium to fine roots, well drained. 
 
13-22" Brown stony fine sandy loam, loose to friable, moderate crumb 

structure, many fine roots, mottles present below 14”. 
 
22-34" Grey clay loam, friable to firm, weak blocky structure, poorly drained 

and heavily mottled.  Ground water at 32” no ledge to depth. 
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ATTACHMENT B 
 

      Percolation Test Results   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Barnes Property
1508 Ethan Allen Highway

Charlotte, Vermont 
Percolation Test Results

All tests were performed on April 13, 2010 at a depth of 14"-16"

PT-1 Drop Time (min) Total Drop Time 
(min)

Total Drop 
(inches)

Drop Rate 
(min/inch)

3.6 3.6 1 3.6
6.5 10.1 2 5.1
7.6 17.8 3 5.9
8.4 26.2 4 6.5
8.9 35.1 5 7.0
9.3 44.4 6 7.4
9.7 54.1 7 7.7

--- 1440.0 --- 13.5

PT-2 Drop Time (min) Total Drop Time 
(min)

Total Drop 
(inches)

Drop Rate 
(min/inch)

4.2 4.2 1 4.2
7.5 11.7 2 5.8
8.7 20.4 3 6.8
9.5 29.9 4 7.5

10.1 40.0 5 8.0
10.6 50.6 6 8.4
11.0 61.6 7 8.8

--- 1440.0 --- 15.0

*NOTE:
Drop time includes fill time for
each of the seven runs. Table 1



Barnes Property
1508 Ethan Allen Highway

Charlotte, Vermont
Percolation Test Results

All tests were performed on April 13, 2010 at a depth of 14" - 16"
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ATTACHMENT C 
 

Site Specific Disposal System Design Calculations 
with 

Pressure Distribution and Mound Dimension Details 
and 

Hydromatic Submersible Effluent Pump 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Site Specific Disposal System Design Calculations 
Barnes Property 

1508 Ethan Allen Highway 
Charlotte, Vermont 05445 

 
 
In order to support the proposed mound-type system design and show that the 
soils can accommodate the design flow rate associated with a year-round five-
bedroom residence; LAG conducted a site specific hydraulic analysis using 
Darcy’s Law.  The following formula was used to determine the ability of the soil 
to accept the proposed amount of wastewater and its potential impact on the 
shallow ground water system in addition to calculating the required height of 
mound sand.    
 
Using the equation:   
 

Q= k·i·h·l  Where:  Q= Volume= 560 gallons/ day = 74.9.2 ft.³/ day; 
 k= Permeability= 40 ft./ day (for sandy loam with 

weak to moderate crumb structure); 
    i= Gradient = 6% = 0.06 ft./ ft.;  

       h= Height of effluent mound in feet;                 
             l= Length of application area = 100 ft. 
 

When solving this equation for h, we calculate a mound height of 0.31’.  
Evidence of seasonal high ground water was observed at 14” below ground 
surface (BGS) or alternatively expressed in feet as 1.17’ BGS.  Therefore, 
using Darcy’s Law, we are able to determine the height of sand fill required 
below the stone bed.  The required vertical separation from ground water is 
3.0’, minus 1.17’ (the depth to seasonal high ground water), equals 1.83’, 
subtract the induced hydraulic mounding (0.31’) and the result equals 1.52’ of 
vertical separation.  Therefore, 1.48’ of State approved mound sand is 
required for the proposed replacement wastewater disposal system in order 
to maintain 3’ of vertical separation from the induced water table.      
 
 

 
 



PRESSURE DISTRIBUTION & MOUND DIMENSION DETAILS

CLIENT'S NAME: Barnes PERFORMED BY: Elias J. Erwin, LCBD #503
DATE: 4/29/2010 LAG Project # 10021

Design Flow Rate 560 GPD
Width of Distribution Stone Bed/Trench 5.6 FEET
Length of Distribution Stone Bed/Trench 100 FEET
Thickness of Sand Beneath Distribution Stone Bed/Trench 1.48 FEET
Thickness of Stone Beneath Laterals 6 INCHES
Soil Cover Thickness at Edge of Level Area 12 INCHES
Front Slope of Finished Mound 33 PERCENT
Side and Rear Slope of Finished Mound 33 PERCENT
Percolation Rate 15 MPI
Natural Ground Slope 6 PERCENT 

Thickness of Sand on Upper Side of Level Area 2.17 FEET
Thickness of Sand on Lower Side of Level Area 2.63 FEET
Width of Level Area 7.6 FEET
Length of Level Area 102 FEET
Area of Distribution Stone Bed/Trench 560 SQUARE FT
Volume of Stone Required 13 CUBIC YARDS
Proposed Basal Area 1833 SQUARE FEET
Volume of Mound Sand Required 218.2 CUBIC YARDS

Number of Laterals . 2
Length of Each Lateral 46 FEET
Number of Orifices in the Manifold 0
Number of Orifices in Each Lateral 12
Distance Between Manifold and First Orifice 2 FEET
Distance Between Orifices (on center) 4 FEET
Distribution Area per Orifice 23.33 SQ. FT.

Design Pressure Head 5 FEET 
Diameter of Orifices (enter as fraction) 0.188 INCHES
Elevation From Pump Intake to Laterals (0 if siphon) 4 FEET
Diameter of Force Main 1.5 INCHES
Length of Force Main 52 FEET
Length of Manifold to Lateral 0 FEET
Diameter of Manifold Pipe 1.5 INCH
Diameter of Lateral Pipe 1.5 INCH

Friction Loss in Force Main 2.21 FEET
Friction Loss in Manifold 0.00 FEET
Friction Loss in Section 1 0.02 FEET
Friction Loss in Entire Lateral 0.17 FEET
Discharge Rate at First Orifice 0.93 GPM
Discharge Rate at Last Orifice 0.91 GPM
Percent Difference in Flow Rate First to Last Orifice 1.51 PERCENT
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PRESSURE DISTRIBUTION & MOUND DIMENSION DETAILS

CLIENT'S NAME: Barnes PERFORMED BY: Elias J. Erwin, LCBD #503
DATE: 4/29/2010 LAG Project # 10021

DIMENSIONS OF MOUND SYSTEM

Dimensions of Mound Sand

5.6 feet from level area to uphill sand toe
7.9 ft corner of level area to upper toe corner

7.6 ft wide level area
6.6

5.6 ft wide stone bed/trench
100 ft long stone bed/trench

8.0

102 ft long level area

13.8 ft corner of level area to lower toe corner
9.7 feet from level area to downhill sand toe

Dimensions of Final Cover

8.1 feet from level area to uphill toe
11.5 ft corner of level area to upper fill toe

9.6 ft to side toe from upper edge of level area

7.6 ft wide level area

102 ft long level area

11.0 ft to side toe from lower edge of level area

19.0 ft corner of level area to lower fill toe

13.4 feet from level area to downhill toe

PLOW AREA LAYOUT MEASUREMENTS

Center of Bed/Trench to Downslope Toe 66.7 feet

End of Level Area @ Midpoint to Downslope Toe 21.8 feet

Center of Bed/Trench to Upslope Toe 60.3 feet

End of Level Area @ Midpoint to Upslope Toe 14.4 feet

ft to side toe from upper edge of level area

ft to side toe from lower edge of level area
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HYDROMATIC®

Submersible Effluent Pump
• 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 1-1/2" N.P.T.

SHEF30

May be operated manually 
or automatically with a 

piggyback switch.



— Your Authorized Local Distributor —

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

CANADA
269 Trillium Drive Kitchener, Ontario, Canada N2G 4W5

Tel: 519-896-2163  Fax: 519-896-6337

Item #: W-02-6350 7/00 8M© 2000 Hydromatic® Ashland, Ohio.  All Rights Reserved.

SHEF30 - Submersible Effluent Pump

Details
Performance Data

1"-1/2 
(38)

NPT
DISCHARGE

3"-1/2
(89)

5"-7/8
(149)

4"-1/2
(114)

3"-1/2
(89)

3"-1/2
(89)

9"-1/2
(241)

3"-3/4
(95)

9"-7/8
(250)

PUMP ON

11"-7/8
(301)

Dimensional Data

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.

Pump Characteristics

Materials of Construction

Pump/Motor Unit Submersible

Automatic Model SHEF30A1

Horsepower .30

Full Load Amps 8.0

Motor Type Shaded Pole (4 pole)

R.P.M. 1550

Phase Ø 1

Voltage 115

Hertz 60

Temperature 120°F Ambient

NEMA Design A

Insulation Class A

Discharge Size 1-1/2" NPT (38mm)

Solids Handling 3/4" (19mm)

Unit Weight 30 lbs.

Power Cord 18/3, SJTW, 20' std.

Handle Stainless Steel

Lubricating Oil Dielectric Oil

Motor Housing Cast Iron

Pump Volute Cast Iron

Shaft Steel

Mechanical Seal Faces: Carbon/Ceramic

Shaft Seal Seal Body: Anodized Steel

Spring: Stainless Steel

Bellows: Buna-N

Impeller Engineered Thermoplastic

Upper Bearing Cast Iron Sleeve

Lower Bearing Single Row Ball Bearing

Legs Engineered Thermoplastic

Fastener Stainless Steel












