
 BARNARD & GERVAIS, LLC  
Land Surveyors, Licensed Designers, Environmental Consultants 

www.barnardandgervais.com 
 

Hinesburg: 10523 VT Route 116, P.O. Box 133, Hinesburg, VT 05461; Phone (802) 482-2597 
Enosburg Falls: 167 Main Street Suite 10, P.O Box 820, Enosburg Falls, VT 05450; Phone (802) 933-5168  

 

May 23, 2023 
 
Ms. Allison Lowry 
Regional Engineer 
Agency of Natural Resources 
111 West Street 
Essex Junction, VT  05452 
 
Subject:   Bradley Jay LaRose & Karin C. LaRose, Two-Lot Subdivision, 156 Wortheim Road, Richmond, 

Vermont - Wastewater System and Potable Water Supply Permit Application 
 
Dear Allison: 
 
 Attached are electronic copies of the Bradley Jay LaRose & Karin C. LaRose design drawings and 
supporting documents relative to their 3.8+/- acre parcel located at 156 Wortheim Road, Richmond, Vermont.  
Bradley and Karen are proposing to subdivide the existing parcel to create one (1) new parcel. Proposed Lot 1 
will be 1.4+/- acres in size and will contain the existing single-family residence that is served by the existing on-
site wastewater system and is provided water by the existing on-site drilled well.  Proposed Lot 2 will be 2.4+/- 
acres in size and will be improved by a 3-bedroom single-family residence that will be served by an on-site 
mound wastewater disposal system and will be provided water by an on-site drilled well.  To subdivide the 
property and create a new developable lot, Mr. and Mrs. LaRose are applying for a State of Vermont 
Wastewater System and Potable Water Supply Permit.   
 
 Included to facilitate your review of this permit application are the following: 
 

1. Cover Letter. 
2. Electronic Application Submission Summary Pages. 
3. Notification Form 4. 
4. Certified Mail Receipts. 
5. Wastewater System and Water Supply Component Details Worksheet. 
6. Consultant/Designer Signature Sheet. 
7. Landowner Signature Sheet. 
8. Test Pit Logs. 
9. Lot 1 & 2 Effluent Mounding Analysis. 
10. Lot 1 Replacement Mound System Basis of Design. 
11. Lot 2 Mound System Basis of Design. 
12. Effluent Pump. 
13. Pressure Analysis. 
14. High Water Alarm. 
15. Mound Construction Instructions. 
15.  Drawings S-1 & D-1 dated January 4, 2023. 

 
 Should you have any questions or comments relative to the information submitted herein, please do 
not hesitate to call me at (802) 482-2597.   
 
        Sincerely, 
 
 
 
        Jason Barnard 
        Licensed Designer #126179 
c: Bradley Jay LaRose & Karin C. LaRose 



Certification of Notification 

(Notification Form 4) 

An applicant or permittee is required to complete and submit this certification to the Regional Office
when notification is required using Notification Forms I, 2, or 3.

I hereby certify that the property owner(s) identified below were notified, using the Agency's 

notification form, that the presumptive isolation zones for potable water supplies and/or wastewater 

systems proposed in my application extend onto their property. 

I certify that the notification forms were sent by certified mail to the property owners mu/ were 

accompanied by the site plan(s) accurately depicting the presumptive isolation zones that extend onto 

their property. 

I certify that I attached to this certification form a copy of all certified mail receipts for the 

notifications that were sent to the property owners. 

___ .. ----·�� / 

�
Signature:' ,fr/ut': �
Name: Bradley Jay LaRo: 

Date: 5/18/23 
SPAN: 519-163-10861

Please list all of the property owners who were sent a notification. Click on the plus sign in the bottom 
right of the section below to add additional property owners. Add as many rows as you need.

Name: Sally Maxwell Hess Living Trust

Address: 194 Wortheim Road, Richmond, VT 05477

Name: Laurie A. Aunchman & Scott M. Danzig

Address: 126 Wortheim Road, Richmond, VT 05477

Name: Keith J. & Connie L. Engle

Address: 403 Collins Mountain Road, Richmond, VT 054 77

Name: Jacob M. & Jessica B. Clements

Address: 386 Collins Mountain Road, Richmond, VT 05477

Name: Robert T. & Joy H. Reap

Address: PO Box 442, Richmond, VT 054 77

�YERMONT 

















  Barnard & Gervais, LLC 
Soil Test Pit Log 

  

Project Name:  Bradley Jay & Karin C. LaRose 
 
Project #: 22356 
 

Project Location:  156 Wortheim Road, Richmond, VT 
 
Date:  September 27, 2022 
 

Time:  8:30 am 
 
Weather Conditions:  Partly Cloudy 55° 
 

Logged By:  Robert A. Walker LD#133655 
 
Also on Site:  Tyler Willey 
 

Ground Surface Slope:  10-15% 
 
Method of Excavation:  Excavator 
 

 

Test  
Pit # 

Depth 
(inches) 

Color Texture Structure Consistency Redoximorphic 
Features Comments 

1 0-7” 10 YR 3/3 Loam Granular Very friable No 
Heavy rain day 
before, moist 

 7-16” 10 YR 3/6 Sandy loam Granular Very friable No Moist 

 16-72” 2.5 Y 5/2 Sandy loam 
Sub-angular 

blocky Very friable Prominent, 
common at 16” 

Estimated 
seasonal high 
water table 

(ESHWT) at 16”, 
water entering pit, 

many small 
stones, no ledge 

to 72” 

2 0-10” 10 YR 3/3 Loamy, fine 
sand 

Granular Very friable No Moist 

 10-28” 10 YR 3/6 Sandy loam Granular Very friable No Moist 

 28-41” 10 YR 3/4 Coarse sand Single grain Loose Prominent at 28” 
ESHWT at 28”, 

wet 

 41-72” 2.5 Y 5/2 Sandy loam 
Sub-angular 

blocky Friable Prominent, 
common 

Water entering pit 
at 41”, no ledge 

to 72” 

3 0-10” 10 YR 3/3 Loam Granular Very friable No Moist 

 10-19” 10 YR 3/6 Sandy loam 
Sub-angular 

blocky Very friable No Moist 

 19-36” 2.5 Y 5/2 Sandy loam 
Sub-angular 

blocky Friable Prominent and 
common at 19” 

ESHWT at 19”, o 
ledge to 30”, 

water entering pit 
at 19” 

4 0-9” 10 YR 3/3 Loam Granular Very friable No Moist 

 9-13” 10 YR 3/4 Sandy loam Granular Very friable No  

 13-36” 10 YR 5/2 Sandy loam Sub-angular 
blocky Friable Prominent and 

distinct at 13” 

ESHWT at 13”, 
water entering at 
13”, no ledge to 

36” 



Project Name:  Bradley Jay & Karin C. LaRose  Project #: 22356 
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Test  
Pit # 

Depth 
(inches) 

Color Texture Structure Consistency Redoximorphic 
Features Comments 

5 0-12” 10 YR 3/3 Loam Granular Friable No Moist 

 12-17” 10 YR 3/4 Sandy loam Granular Friable No Moist 

 17-36” 2.5 Y 5/2 Sandy loam 
Sub-angular 

blocky Friable Prominent, 
common at 17” 

ESHWT at 17”, 
water entering pit, 

no ledge to 36” 

6 0-8” 10 YR 3/3 Loam Granular Friable No Moist 

 8-12” 10 YR 2/1 Loam Granular Friable No moist 

 12-36” 2.5 Y 5/2 Sandy loam 
Angular 
blocky Friable Prominent, 

common at 12” 
ESHWT at 12”, 
no ledge to 36” 

 
 
 



Bradley Jay & Karin C. LaRose 
Two-Lot Subdivision 
156 Wortheim Road, 
Richmond, Vermont 

 
Lots No. 1 and No. 2 Mound Systems 
Desktop Effluent Mounding Analyses 

 
Lot No. 1 Replacement Bottomless Sand Filter: 
 

 Soils present directly beneath, and downslope of the Lot No. 1 replacement 
performance-based mound system consist of loam extending to 7” over top of 
sandy loam soil that extends to between 16” and 28” below ground surface.  The 
loam was used in the effluent mounding analysis. 

 
 Depth to the seasonal high water table (SHWT) is 16” (1.33’) below ground surface 

(conservative), based on soil mottling in test pit TP-01. 
 

 The average ground surface slope is 12% in the vicinity of the Lot No. 1 proposed 
replacement wastewater disposal mound system area. 

 
The following equation is used from the ANR “Simplified Procedure for Prescriptive 

Desktop Mounding Analysis”, dated April 12, 2019: 

LLR = (f)(h) 

 
where: LLR = linear loading rate, gpd/ft. 
  h  = soil thickness available for groundwater mounding in feet. 

f  = the LLR factor from Table 9-14 of the April 12, 2019 ANR document, 
which is based on soil texture and slope. 

 
from Table 9-14: 
 
  Loam soil with a slope of 12%, therefore f = 14 
 
  SHWT = 1.33' (16”) – 0.5' (6”) = 0.83' (10”) = h  
 
Using the formula above, the linear loading rate and minimum bottomless sand filter (BSF) 
size is determined as follows: 
 

 LLR= (0.83’)(14) = 11.62 gpd/linear foot. 
 

 420 gpd/11.62 gpd/linear feet = 36.14 feet minimum BSF length.   
 

 Loading at 1.0 gpd/ft2, 420 gpd/1.0 gpd/ft2 = 420 ft2 of infiltration area is required. 
 



 426.6 ft2 of infiltration area is supplied by a 10’ foot by 50 foot BSF. 
 
 The actual linear loading rate (ALLR) is: 420 gpd/48.75 ft = 8.6 gpd/linear foot. 

 
 The actual effluent mounding (AEM) is determined by dividing the actual linear loading 

rate (ALLR) by the linear loading rate factor (f) = AEM = (ALLR/f) = (8.6/14) = 0.61’ 
or 7.3” 

 
 Then, the amount of unsaturated soil (“freeboard”) between the top of the induced 

groundwater mound and the ground surface is determined by subtracting the AEM from 
the SHWT = 1.33’ – 0.61’ = 0.72’ or 8.6”. 

 
Lot No. 2 Primary Mound System: 

 
• Soils present directly beneath, and downslope of the Lot No. 2 primary 

performance-based mound system consist of a loam soil to a depth of 8” to 12” over 
top of a sandy loam that extends to 36” below ground surface.  The loam was used 
in the effluent mounding analysis. 

 
• Depth to the SHWT is 12” (1.0’) below ground surface (conservative), based on soil 

mottling in test pit TP-6. 
 

• The average ground surface slope is 12.5% in the vicinity of the Lot No. 2 proposed 
primary performance-based mound system area. 

 
The following equation is used from the ANR “Simplified Procedure for Prescriptive 

Desktop Mounding Analysis”, dated April 12, 2019: 

LLR = (f)(h) 

 
where: LLR = linear loading rate, gpd/ft. 
  h  = soil thickness available for groundwater mounding in feet. 

f  = the LLR factor from Table 9-14 of the April 12, 2019 ANR document, 
which is based on soil texture and slope. 

 
  Loam soil with a slope of 12.5%, therefore f = 14 
 
  SHWT = 1.0' (12”) – 0.5' (6”) = 0.5' (6”) = h (conservative). 
 
Using the formula above, the linear loading rate and minimum mound size is determined as 
follows: 
 

 LLR= (0.5)(14) = 7.0 gpd/linear foot. 
 
 420 gpd/7.0 gpd/linear feet = 60’ foot minimum mound length.   



 Since loading at 1.0 gpd/ft2, 420 gpd/1.0 gpd/ft2 = 420 ft2 of bed area is required. 
 

 420 ft2 of infiltration area is supplied via one 7 foot by 60’ foot absorption bed. 
 
 The actual linear loading rate (ALLR) is: 420 gpd/60 ft = 7.0 gpd/linear foot. 

 
 The actual effluent mounding (AEM) is determined by dividing the actual linear loading 

rate (ALLR) by the linear loading rate factor (f) = AEM = (ALLR/f) = (7.0/14.0) = 
0.50’ or 6”. 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

 Then, the amount of unsaturated soil (“freeboard”) between the top of the induced 
groundwater mound and the ground surface is determined by subtracting AEM from the 
SHWT = 1.0’ – 0.5’ = 0.5’ or 6.0”. 

 
Conclusions 

 
Based on the September 27, 2022, test pit evaluations and the hydrogeologic effluent 

mounding analysis presented above, the following conclusions are offered: 
 

 Lot No. 1 replacement BSF, if constructed with an 10foot wide by 50 foot 
long absorption bed with 1 foot of mound sand will maintain the effluent 
plume at least 6 inches below existing ground surface at all times of the year 
and will provide a minimum of 20.6 inches (1.72 feet) of unsaturated soil (i.e. 
0.72 feet of freeboard + 1.0 feet of mound sand = 1.72 feet) between the top 
of the induced groundwater mound and the bottom of the BSF absorption 
bed.  Further, with 1.0 foot of mound sand beneath the BSF absorption bed 
and at least 6 feet (72 inches) to bedrock in the test pits excavated in the 
vicinity of the replacement BSF area, there is greater than 4 feet (48 inches) 
of vertical separation between the bottom of the BSF system’s absorption 
bed and any underlying bedrock that may be present.   

 
 Lot No. 2 primary performance-based mound system, if constructed with a 7 

foot wide by 60 foot long absorption bed with 2.5 feet (30 inches) of mound 
sand beneath the absorption bed will maintain the effluent plume at least 6 
inches below ground surface at all times of the year and will provide at least 
36 inches (6 inches of freeboard + 30 inches of mound sand = 36 inches) of 
unsaturated soil between the top of the induced groundwater mound and the 
bottom of the absorption bed at all times of the year.  Further, with 2.5 feet 
of mound sand beneath the bed and at least 36” inches to bedrock in the test 
pits excavated in the vicinity of Lot No. 2 primary mound system there is 
greater than 4 feet (48 inches) of vertical separation between the bottom of 
the absorption bed and any underlying bedrock that may be present.  



BOTTOMLESS SAND FILTER WASTEWATER DISPOSAL SYSTEM BASIS OF DESIGN

Bradley Jay LaRose & Karin C. LaRose
Two-Lot Subdivision Wastewater Disposal System Design

156 Wortheim Road, Richmond, Vermont
May 3, 2023

Prepared By: Jason Barnard Licensed Designer #126179

Bottomless Sand Filter Design

I.  WASTEWATER FLOWS AND SAND FILTER SIZING

A. WASTEWATER FLOWS (Q)
3 Bedrooms 140 gpd/bedroom= 420 gpd

Total Flows = 420 gpd

B. REQUIRED SEPTIC TANK
Required Septic Tank Capacity = 1,000 gallon for a 3-bedroom single-family residence.

C. BOTTOMLESS SAND FILTER SYSTEM APPLICATION RATE (AR)
Per Table 9-3 of the current State of Vermont EPR, loam has an
Application rate (AR) for bottomless sand filters of 0.5 gpd/sf.
Ra maximum = 1.0 gpd/sf using advanced treatment
Selected Ra = 1.00 gpd/sf

D. REQUIRED LEACHFIELD AREA (RLA)
RLA = Q / AR
RLA = 420 / 1.00
RLA = 420 sf

E. PROPOSED LEACHFIELD AREA (PLA)
PLA = LENGTH (L) x WIDTH (W) x NUMBER OF TRENCHES or BEDS (N)

L = 48.75 ft
W = 8.75 ft
N = 1 Sand Filter

PLA= 426.5 sf
PLA > RLA therefore PLA is acceptable

II.  BOTTOMLESS SAND FILTER PRESSURE DISTRIBUTION DETAILS
In the event it is necessary to install the replacement bottomless sand filter for the existing residence,
the design will be finalized, the advanced treatment system will be selected, and a permit amendment
applied for before the system can be installed.



MOUND WASTEWATER DISPOSAL SYSTEM BASIS OF DESIGN

Bradley Jay LaRose & Karin C. LaRose
Two-Lot Subdivision Wastewater Disposal System Design

156 Wortheim Road, Richmond, Vermont
May 3, 2023

Prepared By: Jason S. Barnard, Licensed Designer #126179

Lot 2 Primary Mound Wastewater Disposal System

I.  WASTEWATER FLOWS AND MOUND DISPOSAL SYSTEM SIZING

A. WASTEWATER FLOWS (Q)
3 Bedrooms 140 gpd/bedroom= 420 gpd

Total Flows = 420 gpd

B. REQUIRED SEPTIC TANK
Required Septic Tank Capacity = 1,000 gallons for a 3-bedroom accessory dwelling.

C. APPLICATION RATE (AR)
Per the current EPR, an application rate of 1.0 gallons per day (gpd) per square foot (sf) was utilized.

D. MOUND SYSTEM APPLICATION RATE (AR)
AR = Application rate for sizing the mound system leachfield area (LA)
Ra maximum = 1.0 gpd/sf for Mounds
Selected Ra = 1.0 gpd/sf

E. REQUIRED LEACHFIELD AREA (RLA)
RLA = Q / AR
RLA = 420 / 1.0
RLA = 420 sf

F. PROPOSED LEACHFIELD AREA (PLA)
PLA = LENGTH (L) x WIDTH (W) x NUMBER OF TRENCHES or BEDS (N)

L = 60 ft
W = 7 ft
N = 1 Absorption Bed

PLA= 420 sf
PLA >= RLA therefore PLA is acceptable

G. MOUND SYSTEM BASAL AREA (BA)

G1. BASAL AREA APPLICATION RATE (BAAR)
BAAR = Application rate for sizing basal area (BA)
BAAR = 0.74 gpd/sf for PR<60 min/inch
BAAR = 0.24 gpd/sf for 60 min/inch < PR < 120 min/inch
Selected BAAR = 0.74 gpd/sf

G2. REQUIRED BASAL AREA (RBA)
RBA = Q / BAAR
RBA = 420 / 0.74
RBA = 568 sf

G3. PROPOSED BASAL AREA (BA)
PBA = Trench or Seepage Bed Length (L) x Distance from uphill side of trench to downhill mound toe (MT).

L = 60 ft
MT = 28 FT

PBA = 1650 sf
PBA > RBA, therefore the PBA is acceptable
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MOUND WASTEWATER DISPOSAL SYSTEM BASIS OF DESIGN

Bradley Jay LaRose & Karin C. LaRose
Two-Lot Subdivision Wastewater Disposal System Design

156 Wortheim Road, Richmond, Vermont
May 3, 2023

Prepared By: Jason S. Barnard, Licensed Designer #126179

Lot 2 Primary Mound Wastewater Disposal System

II.  MOUND SYSTEM PRESSURE DISTRIBUTION DETAILS

A. PROPOSED MOUND SYSTEM DISTRIBUTION SYSTEM
SEE THE ATTACHED ORENCO SYSTEMS, INC. PUMP SELECT SPREAD SHEET 
FOR THE PROPOSED MOUND SYSTEM PRESSURE DISTRIBUTION DETAILS.

B. TOTAL NUMBER OF ORIFICES IN THE DISTRIBUTION SYSTEM
Number of Orifices = 30 orifices

C. LEACHFIELD AREA (LA) PER ORIFICE
LA/Orifice = LA / Total Number of Orifices
LA/Orifice = 14.0 sf
LA/Orifice is less than 25 SF per Orifice, therefore the proposed
number of orifices is in accordance with the current State of Vermont, EPRs.

III.  PROPOSED PUMP STATION DESIGN

A. REQUIRED PUMP STATION
Required Pump Station Capacity = 800 gallons for a 3-bedroom single-family residence.

B. REQUIRED MOUND SYSTEM DOSE
Required Dose Volume = 112 Gallons
Pump Station Dimensions: On-Site Septic Solutions 800 Gallon Pump Station = 4.83 ft x 7.5 ft
Area of Pump Station = 36.2 sf
Volume per Inch of depth = 22.6 gallons / vertical inch
Pump on/off switch difference setting required for dose: 5.0 inches

C. REQUIRED PUMP STATION STORAGE 
Storage Required = 420 gallons (1 day's flow)

D. PUMP STATION STORAGE
Pump alarm to overflow point height difference = 21.0 inches
Storage Provided = 475 gallons 
Storage provided is greater than 1 day's flow, therefore the proposed pump station is adequately sized.

E. PROPOSED EFFLUENT PUMP
Champion Model Number CPS4A-12 4/10 hp 115 volt 1 phase

F. PROPOSED PUMP STATION EFFLUENT PUMP
See Attached Effluent Pump Curve
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Pump Selection for a Pressurized System  - Single Family Residence Project
Bradley Jay & Karin C. LaRose, 156 Wortheim Road, Richmond, Vermont / Project #22356

Parameters

Discharge Assembly Size

Transport Length

Transport Pipe Class

Transport Line Size

Distributing Valve Model

Max Elevation Lift

Manifold Length

Manifold Pipe Class

Manifold Pipe Size

Number of Laterals per Cell

Lateral Length

Lateral Pipe Class

Lateral Pipe Size

Orifice Size

Orifice Spacing

Residual Head

Flow Meter

'Add-on' Friction Losses

 

2.00

90

40

2.00

None

8.25

3.5

40

2.00

2

56

40

2.00

7/32

4

4

None

0

 

inches

feet

inches

feet

feet

inches

feet

inches

inches

feet

feet

inches

feet

Calculations

Minimum Flow Rate per Orifice

Number of Orifices per Zone

Total Flow Rate per Zone

Number of Laterals per Zone

% Flow Differential 1st/Last Orifice

Transport Velocity

 

1.19

30

35.7

2

1.4

3.4

 

gpm

gpm

%

fps

Frictional Head Losses

Loss through Discharge

Loss in Transport

Loss through Valve

Loss in Manifold

Loss in Laterals

Loss through Flowmeter

'Add-on' Friction Losses

 

2.5

1.9

0.0

0.0

0.1

0.0

0.0

 

feet

feet

feet

feet

feet

feet

feet

Pipe Volumes

Vol of Transport Line

Vol of Manifold

Vol of Laterals per Zone

Total Volume

 

15.7

0.6

19.5

35.8

 

gals

gals

gals

gals

Minimum Pump Requirements

Design Flow Rate

Total Dynamic Head

 

35.7

16.9

 

gpm

feet
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Net Discharge (gpm)

PumpData

PEF33 Effluent Pump

1/3HP, 230V 1Ø

Legend

System Curve:

Pump Curve:

Pump Optimal Range:

Operating Point:

Design Point:
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