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Fox
Project Description

The applicant and landowners, George and Kathleen Fox (Trustees of Fox Revocable Trust) are replacing their
failed in-ground septic system with a proposed mound system for an existing 3-bed residence located at 3585
Lake Road in Charlotte, VT. The parcel is 1.6 acres in size. The existing residence is connected to a drilled well, no
changes are proposed to the existing water system.

The soils were evaluated on April 12th, 2023 by Amanda Raab during an investigation into the existing system
with P&P Septic where we confirmed the system had reached the end of its useful life and repairs could not be
made to remediate the system. The information obtained in the field pertaining to soil assessment was used to
develop preliminary plans for the customer. Photo documentation of the hand holes is included herein, along
with the soil logs which revealed ±15” to SHWT.

The existing system will be abandoned in place and a variance is requested for separation from the new mound
to disturbed soils which is the abandoned septic system. The hydraulic loading of the system requires the system
be as long as possible therefore proximity to the existing system is reduced to gain length.

The project includes keeping the existing septic tank, adding an effluent filter and risers, and adding a new pump
station.
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1:

Class A(1) Ecological Waters

Class A(2) Public Water Supplies

Mixed Classifications for Uses

Wetland - VSWI

Class 1 Wetland

Class 2 Wetland

Wetland Buffer

DFIRM Floodways

Flood Hazard Areas (Only FEMA-digitized data)

AE (1-percent annual chance floodplains with elevations)

A (1-percent annual chance floodplains without elevations)

AO (1-percent annual chance zone of shallow flooding 1-3 
feet)

0.2-percent annual chance flood hazard zone

Hazardous Site

SurfaceWaterSPA

ACTIVE

INACTIVE

Ground Water SPA

Active/Shared

Proposed

Inactive

Groundwater Classification

II - Designated Drinking Water

IV - Contaminated

Parcels (standardized)

Roads

Interstate

US Highway; 1

State Highway

Town Highway (Class 1)

Town Highway (Class 2,3)

Town Highway (Class 4)

State Forest Trail

National Forest Trail

Legal Trail

Private Road/Driveway

Proposed Roads

Town Boundary
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Test Pit Logs and Photos 
012-23 Fox  

Date of Test Pits: 4/12/2023  Excavator: Hand Pits   Client Present: George Fox 

 

TP-1 
0-18” 10YR3/3 Fine Sandy Loam, friable, SBK, no redox, few roots, few stones 
18”+ 10YR5/4 Silt Loam, friable, wet, seeps, cobbles/stones, faint redox/depletion 
TP-2 
0-13” 10YR3/2 Fine Sandy Loam, friable, SBK, no redox, few roots, few stones 
13”-19”+ 10YR5/3 Silt Loam, friable, wet, seep at 15”, cobbles/stones, faint redox/depletion 
TP-3 
0-15” 10YR3/3 Fine Sandy Loam, friable, SBK, no redox, few roots, few stones 
15-19”+ 10YR4/2 Silt Loam, friable, wet, seep at 15”, stones, faint redox/depletion 
TP-4 
0-12” 10YR3/3 Fine Sandy Loam, friable, SBK, no redox, few roots, few stones 
12-19”+ 10YR5/4 Very Fine Sandy Loam, friable, seep at 18”, few stones, faint redox/depletion 

 

Test Pit 1 
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Test Pit 1 

Test Pit 2 
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Test Pit 3 
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Test Pit 4 
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Test Pits 1, 2, 4 

 



Darcy Mounding Analysis
Project Name: Fox
Project Description: Replacement Mound System Project Number: 012-23
Project Location: 3585 Lake Road, Charlotte, VT Calculated by: ALR
Date: Checked by: ALR
Daily Use and Design Flow
Project Use 3-bedroom home
Design Flow 420 gallons per day
Preatreatment? no
Loading Rate 1.0 gallons per day per square foot
Minimum System Area 420 square feet
Septic Tank Sizing
1,000 Gallons Required
Use 1,000 gallon Septic Tank
Field Description and Soil Information
Existing Conditions
Type of Soil
Soil Shape
Soil Grade
Hydraulic Conductivity (k)

Native Ground Existing Elevation 175 feet
Existing Ground Slope 2.5 % Based on Test Pits
Depth to Ledge 30 inches TP-2 and TP-3

15 inches

Design Limitations Based on Soil Conditions

1-903(l)
6.0 inches
24 inches

1-903(l)
36 inches
36 inches
48 inches
36 inches

System Design
Proposed Geometry
Width 5 feet
Length 88 feet
No. of Infiltration Areas 1
System Area 440 square feet

Mountain View Site Design

1/2/2024

Very Fine Sandy Loam
PR/BK/GR
2
30

To a Restricting Soil Texture
To Bedrock
To induced SHWT

Depth to Seasonal High Water Table
(SHWT)

Minimum Depth of Naturally
Occurring Soil Below the Ground
Surface:

To Induced SHWT
To Bedrock

Minimum Vertical Separation
Between Bottom of Infiltrative Area
(stone) and:

To Soil With Perc Rate > 120mpi



Darcy Mounding Analysis
Project Name: Fox
Project Description: Replacement Mound System Project Number: 012-23
Project Location: 3585 Lake Road, Charlotte, VT Calculated by: ALR
Date: Checked by: ALR

Mountain View Site Design

1/2/2024
Darcy's Law

Q=KiA
Design Flow: 420 gpd
Design Flow: 56 Ft3/Day

(K): 30.0 Ft/Day
Hydraulic Gradient, (i): 0.025 Ft/Ft

Length, L: 88 feet
(A)=L x h

Q=Ki(L x h), Solve for h
h = Q/KiL 0.85 feet

h: 10.21 inches
Mound Sand Requirements
Required Separation Between Bottom of Stone and Ledge = 48 inches

Required Separation Between Bottom of Stone and SHWT = 36 inches
Groundwater Mounding Height (h) = 10.2 inches
Distance Between Existing Grade and Induced SHWT = 4.79 inches Must be 6"

Minimum Mound Sand Required Per EPRS = 12 inches
Mound Sand Required Based on Analysis = 31 inches

Use 31 Inches of Mound Sand



Mound System Calculations
Project Name: Fox
Project Description: Replacement Mound System Project Number: 012-23
Project Location: 3585 Lake Road, Charlotte, VT Calculated by: ALR
Date: Checked by: ALR
Daily Use and Design Flow
Project Use 3-bedroom home
Design Flow 420 gallons per day
Preatreatment? no
Loading Rate 1.0 gallons per day per square foot
Minimum System Area 420 square feet
Septic Tank Sizing
1,000 Gallons Required
Use 1,000 gallon Septic Tank
Field Description and Soil Information
Existing Conditions
Type of Soil
Native Ground Existing Elevation 175 feet
Existing Ground Slope 2.5 % Based on Test Pits
Depth to Ledge 30 inches TP-2 and TP-3

15 inches

System Design
Proposed Geometry
Width 5 feet Trench or Bed? Bed
Length 88 feet No. of Treatment Areas 2
No. of Infiltration Areas 1 Treatment Area Width 2.5
System Area 440 square feet 31 Inches of Mound Sand
System Internal Components
Manifold Segments 1 Center or End Manifold? End
Manifold Length 2.5 feet
Manifold Pipe Diameter 2 inches

No. of Laterals 2 number of pipes off from manifold(s)

Lateral Length 85.5 feet
Lateral Pipe Diameter 2 inches

Volume Within Laterals and Manifold 28 gallons
Network Volume to Dose Ratio 6 minimum ratio of 5

Mountain View Site Design

Depth to Seasonal High Water Table
(SHWT)

1/2/2024

Very Fine Sandy Loam



Mound System Calculations
Project Name: Fox
Project Description: Replacement Mound System Project Number: 012-23
Project Location: 3585 Lake Road, Charlotte, VT Calculated by: ALR
Date: Checked by: ALR

Mountain View Site Design

1/2/2024
Internal Component Friction Loss

Flow Velocity Flow
(gpm) (fps) (gpm)

30 3.1 15
40 4.1 20
50 5.1 25
60 6.1 30
70 7.1 35
80 8.2 40
90 9.2 45
100 10.2 50

Orifice Design and Pressure Analysis
2.31 feet

1 psi 1/8
3 feet 9/64

1.30 psi 5/32
11/64
3/16

Minimum No. of Orifices Required 18 orifices 13/64
7/32

No. of Orifices Provided 20 orifices 15/64
No. of Orifices per Lateral 10 orifices per lateral 1/4

114.00 inches 17/64
9' 6" 9/32

0.2500 19/64
1/4 5/16

Hazen-Williams Pressure Loss Analysis (Per Lateral)
L  Lateral Length 85.5 feet Friction Loss (hL) = 4.72xLxQ^1.875
Q Flow Per Lateral 12.76 gallons per minute C^1.85xD^4.87
C Coefficient of Friction 140
D  Diameter of Pipe 2 inches
P  Pressure 3.0 feet
Discharge Flow Per Orifice 1.28 gal/min

Minimum Discharge Flow Rate 26 gal/min

hL = 0.18 feet
hL final = hL / P 5.84 % pressure drop across lateral (not to exceed 10%)

Loss Per Lateral Based on Operating Point
Predicted Residual Pressure 4.7 feet
Predicted Squirt Height 57 inches
Predicted Pressure Drop Percentage 3.71 %

0.3125
0.296875
0.28125
0.265625
0.250
0.234375
0.21875
0.203125
0.1875

25

3.73
4.54

Orifice Fractional Table

0.171875
0.15625
0.140625
0.125

Lateral Velocity and Friction Loss
Friction Loss

(feet)
0.49
0.83
1.26

0.3
15.8 0.4

Design Residual Pressure

Hf/100 Friction Loss

5.11

Manifold Velocity and Friction Loss
Hf/100

(ft./100 ft.)
0.57
0.97
1.47
2.06
2.74
3.51
4.37
5.31

Velocity
(fps)(ft./100 ft.) (feet)

2.1 0.1
3.5 0.1
5.3 0.1
7.4 0.2 1.76

2.35
3.00

1.53
2.04

19.2 0.5

square feet

9.9

Minimum Residual Pressure Required
(squirt height)

Minimum No. of Orifices Required
per Square Foot

Orifice Spacing

Orifice Diameter inches

0.2
4.09
4.60

2.55
3.06

12.7
3.57



Mound System Calculations
Project Name: Fox
Project Description: Replacement Mound System Project Number: 012-23
Project Location: 3585 Lake Road, Charlotte, VT Calculated by: ALR
Date: Checked by: ALR

Mountain View Site Design

1/2/2024
Pump Station Dimensions
Inside Dimensions
Round or Rectangle?

Length 96.00 inches
8.00 feet

Width 56.00 inches
4.67 feet

Depth (Inv. In to Inside Bottom) 52.00 inches
4.33 feet

Volume per Foot 279.29 gal/ft
23.27 gal/in

Elevations, Floats and Volumetric Information
Pump Station Pipe Diameter 2 inch
Pump Station Inlet 173.60 feet
Pump Station Rim 175.75 feet
Native Ground Existing Elevation 175.00 feet At Disposal System
Height of Mound Sand 2.601 feet
Depth of Stone 6 inches
Soil Cover at Crest of Mound 12 inches
Lateral Invert Elevation 178.10 feet Elevation of Discharge
Top of Mound Elevation 179.3 feet

Float Settings
Float Elevations

Alarm feet 2 " above on
On feet 8 " above off
Off feet 16 " above floor
Inside Bottom of Tank feet

Volumetric Information
Dose Volume 186 gal/dose

605 gal
1.44 storage days (minimum one day simplex or 0.25 days for duplex)

Volume Within Forcemain 14 gal
Drainback Hole? yes
Drainback Volume 14 gal
Working Dose Volume 172 gal less drainback volume (if drainback hole is used)
No. of Doses per Day 3

Static Head
Discharge 178.1 feet
Pump Off 170.6 feet
Static Head 7.5 feet

Rectangle

171.43
171.27

170.60
169.27

Float Settings

Storage Above Alarm



Mound System Calculations
Project Name: Fox
Project Description: Replacement Mound System Project Number: 012-23
Project Location: 3585 Lake Road, Charlotte, VT Calculated by: ALR
Date: Checked by: ALR

Mountain View Site Design

1/2/2024
Friction Loss Within Carrier Pipes
Forcemain Diameter 2 inch Force Main Minimum Velocity 2.6 ft/sec
Hazen Williams C-Value 140 SDR 21 PVC
Forcemain Length 85.0 feet

1.5 2 2.5 3 4 6

90 bend 7.4 8.5 9.3 11 13 15
45 bend 2.1 2.7 3.2 4 5.5 7.1
Tee 5.6 7.7 9.3 12 17 19
Check Valve (Swing Check) 11 13 16 20 26 39
Ball Valve (Globe Valve) 43 55 67 82 110 160
Bushing 1 2 2 3 4 6

Total Equivalent Length (TEL) Calculations

Quantity Fitting Total Loss Quantity Fitting
Loss Per
Fitting

0 90 bend 0.0 3 90 bend 8.5
6 45 bend 16.2 0 45 bend 2.7
1 tee 7.7 0 tee 7.7
0 check valve 0.0 1 check valve 13.0
0 gate or ball valve 0.0 1 gate or ball valve 55.0
0 bushing 0.0 0 bushing 2.0

Equivalent Length 23.9 Equivalent Length

Fittings Total Equivalent Length 117.4 feet

System Total Equivalent Length 202.4 feet 32 20 Manufacture Goulds
(Fittings and Forcemain) gpm ft TDH Model No. PE41

Horsepower 4/10
5 minutes

Flow Velocity Flow Static Head Total Dynamic Head
(gpm) (fps) (gpm) (feet) (feet)

30 3.1 30 7.5 16.4
35 3.6 35 7.5 19.9
40 4.1 40 7.5 23.9
45 4.6 45 7.5 28.5
50 5.1 50 7.5 33.7
55 5.6 55 7.5 39.3
60 6.1 60 7.5 45.5
65 6.6 65 7.5 52.3

93.5

55.0

Cycle Run Time

TEL Friction Loss Due to Fittings in Pump Station (feet)

Total Loss
25.5

Pump Selection

0.0
0.0
13.0

Squirt Height
(feet)

4.1
5.6
7.4

2.0

Loss Per Fitting
8.5
2.7
7.7

13.0

@

Operating Point

Hf/100
(ft./100 ft.)

Friction Loss
(feet)

System TEL Fittings and Force Main Velocity and Friction Loss

11.5
13.9
16.6
19.5

9.3

System Curve

TEL Friction Loss Due to Fittings in Forcemain (feet)

Equivalent Length of Straight Pipe for Valves and Fittings (feet)

Fitting

11.6
13.6
15.8

1.9
2.5
3.2
3.9
4.8
5.7
6.7
7.8

3.8
5.0
6.4
8.0
9.7

0.0
55.0

Diameter (inches)



FEATURES
Corrosion resistant construction

Cast iron body

Thermoplastic impeller and cover.

Upper sleeve and lower heavy duty ball bearing construction.

Motor is permanently lubricated for extended service life.

Powered for continuous operation.

All ratings are within the working limits of the motor.

Quick disconnect power cord, 20' standard length, heavy duty 16/3 
SJTW with 115 or 230 volt grounding plug.

Complete unit is heavy duty, portable and compact.

Mechanical seal is carbon, ceramic, BUNA and stainless steel.

Stainless steel fasteners

PE
SUBMERSIBLE EFFLUENT PUMP

TECHNICAL BROCHURE
BPE
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Wastewater
Goulds Water Technology

APPLICATIONS

Specially designed for the following uses:

• Mound Systems

• Effluent/Dosing Systems

• Low Pressure Pipe Systems

• Basement Draining

• Heavy Duty Sump/Dewatering

SPECIFICATIONS

Pump – General:

• Discharge: 11⁄2" NPT

• Temperature: 104ºF (40ºC) maximum, continuous 
when fully submerged.

• Solids handling: 1⁄2" maximum sphere.

• Automatic models include a float switch.

• Manual models available.

• Pumping range: see performance chart or curve.

PE31 Pump:

• Maximum capacity: 53 GPM

• Maximum head: 25’ TDH

PE41 Pump:

• Maximum capacity: 61 GPM

• Maximum head: 29' TDH

PE51 Pump:

• Maximum capacity: 70 GPM

• Maximum head: 37' TDH

MOTOR

General:

• Single phase

• 60 Hertz

• 115 and 230 volts

• Built-in thermal overload protection with automatic 
reset.

• Class B insulation

• Oil-filled design

• High strength carbon steel shaft

PE31 Motor:

• .33 HP, 3000 RPM

• 115 volts

• Shaded pole design

PE41 Motor:

• .40 HP, 3400 RPM

• 115 and 230 volts

• PSC design

PE51 Motor:

• .50 HP, 3400 RPM

• 115 and 230 volts

• PSC design

AGENCY LISTINGS

					     Minimum		
Float Switch	 Cord	 Discharge

	 Minimum	 Maximum	 Shipping
	 Order No.	 HP	 Volts	 Amps	 Circuit	 Phase	

Style	 Length	 Connection
	 Basin	 Solids	 Weight

					     Breaker					     Diameter	 Size	 lbs/kg
	 PE31M	

0.33
		

12	 20
		  Manual / No Switch					   

	 PE31P1		
115

				    Piggyback Float Switch			 

	 PE41M			 
7.5	 15

		  Manual / No Switch	

	 PE41P1	
0.4

					     Piggyback Float Switch					   

	 PE42M		
230	 3.7	 10	 1

	 Manual / No Switch	
20'	 1.5"	 18"	 .5"	 31 / 14.1

	 PE42P1						      Piggyback Float Switch					   

	 PE51M		
115	 9.5	 20

		  Manual / No Switch					   

	 PE51P1	
0.5

					     Piggyback Float Switch					   

	 PE52M		
230	 4.7	 10

		  Manual / No Switch

	 PE52P1						      Piggyback Float Switch

PUMP INFORMATION

C US

¤

Tested to UL 778 and CSA 22.2 108 Standards
By Canadian Standards Association
File #LR38549
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Wastewater
Goulds Water Technology
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MODELS: PE31, PE41, PE51

HP: .33, .40, .50
35

40

40 50 60 80

15

PE31

PE41 1 FT

2 GPM

PE51

PERFORMANCE RATINGS

PE31
	 Total Head 	

GPM
 

	 (feet of water)
	 5	 52

	 10	 42

	 15	 29

	 20	 16

	 25	 0

PE41
	 Total Head 	

GPM
 

	 (feet of water)
	 8	 61

	 10	 57

	 15	 46

	 20	 33

	 25	 16

PE51
	 Total Head 	

GPM
 

	 (feet of water)
	 10	 67

	 15	 59

	 20	 50

	 25	 39

	 30	 26

	 35	 8

Dell
Oval

Dell
Oval

Dell
Line

Dell
Callout
OPERATING POINT 32 GPM@20' TDH



9.6

2.2

6.46.4

9.6

2.2

12.1
12.0

.6

3.1

11∨2” NPT DISCHARGE

3.1

12.1
12.0

.6

11⁄2" NPT DISCHARGE

DIMENSIONS
(All dimensions are in inches. Do not use for construction purposes.)

Goulds is a registered trademark of Goulds Pumps, Inc. and is used under license.
© 2012 Xylem Inc.    BPE     February 2012

Xylem, Inc.
2881 East Bayard Street Ext., Suite A
Seneca Falls, NY 13148
Phone: (866) 325-4210 
Fax: (888) 322-5877
www.xyleminc.com/brands/gouldswatertechnology




