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Drinking Water & Groundwater Protection 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

Town of Charlotte

2  Telephone

425-3533

3  Mailing Address Line 1

PO Box 119

4  Mailing Address Line 2

5  Town/City

Charotte

6  State/Province

Vermont

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.

9  Certifying Official Last Name

Morrison

10  Certifying Official First Name (and MI if appropriate)

Lane

11  Certifying Official Title

Chair, Selectboard

12  Certifying Official Email Address

lmorrison@gmavt.net

13  Telephone

425-3071  x 5

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

Marshall

2  Designer First Name (and Middle Initial if appropriate)

David

3  Designer License#

6019

4  Company Name

Civil Engineering Associates, Inc.

5  Mailing Address Line 1

10 Mansfield View Lane

6  Mailing Address Line 2

7  Town/City

South Burlington

8  State/Province

Vermont

9  Country

United States

10  Zip/Postal Code

05403

11  Email Address

dmarshall@cea-vt.com

12  Telephone

864-2323 x310

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 Location

1  Please provide the property Town and the property address or a brief description of the location.

(a) Town or City (b) Street or Road Location
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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 44.30574 W (-) 73.25217° °

Part IV Project Information
Section A - General Project Information & Questions

2  Total Acreage of Property

53.83

1  Project Name (if applicable)

Town of Charlotte Municipal Wastewater Disposal System

3  Business Name (if applicable)

4  Detailed Project Description
Expand the permitted disposal capacity of the existing wastewater disposal system from 4,999 GPD to 6,499 GPD.  Modify Condition
#14 of WW-4-1485.

5  (a) Were all existing buildings or structures, campgrounds, and their associated potable water supplies and wastewater
         systems substantially completed before January 1, 2007? .........................................................................................................

    (b) Were all existing 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 Drinking Water & Groundwater Protection 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 (b)  Date of Visit (m/d/yyyy)

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

If Yes, contact the Wetlands Program of the Watershed Management Division at (802) 338-4835.

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 Watershed Management 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 Watershed Management 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

Yes No

(a)  Town (b)  Number of Lots

X

Add Another Town/Lot

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



Wastewater System & Potable Water Supply Permit Application Revised: 06/26/2015

Page 4 of 11 version 1.6

Section B - Project Deed Reference

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

(a)  Town (c)  Book (d)  Page(s)(b)  Parcel ID

X Charlotte 05-05-26.0

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

X

Add Another Plan Reference

Section D - Existing Project Lot/Building Details

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#

1

2  Lot Size (acres)

2.96

3  Existing Use of the Lot

Commercial

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 Town Offices Commercial 01-01-1998 WW-4-0694 WW-4-1485 Yes No

X Town Library Commercial 01-01-2000 WW-4-0694-1, WW-4-1485 Yes No

Add Another Building

Remove This Lot

1  Lot#

2

2  Lot Size (acres)

1.27

3  Existing Use of the Lot

Commercial

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 Vol. Fire Dept. Commercial 01-01-1998 WW-4-1070-1, WW-4-1485 Yes No

Add Another Building

Remove This Lot

1  Lot#

4

2  Lot Size (acres)

0.83

3  Existing Use of the Lot

Commercial

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 Senior Center Commercial 01-01-2000 WW-4-1401-1, WW-4-1485 Yes No

Add Another Building
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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.

1  Lot#

1

2  Lot Size (acres)

2.96

3  Proposed Use of the Lot

Municipal Facilities

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 Town Offices Town Offices

X Town Library Library

Add Another Building

Remove This Lot

1  Lot#

2

2  Lot Size (acres)

1.27

3  Proposed Use of the Lot

Volunteer Fire Dept. & Rescue Services

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 Fire Dept. & Rescue Volunteer Fire Dept. & Rescue Services

Add Another Building

Remove This Lot

1  Lot#

3

2  Lot Size (acres)

0.83

3  Proposed Use of the Lot

Senior Center

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 Senior Center Senior Center

Add Another Building
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Remove This Lot

Add Another Lot

Water Supply InformationPart V

Complete Part V if you answered Yes to any of the above questions. A project with no existing or proposed water supply may skip to Part VI.

Section A - Water Supply Screening Questions

Yes No
1  Are you proposing a new water supply or water service line or changes to a permitted but not constructed water supply or water
service line for this project? ..................................................................................................................................................................

Yes No
2  Are you proposing changes to an existing water supply or water service for this project (including changes to location, design
flows, or operational change)? .............................................................................................................................................................

Yes No3  Is there an existing connection to a water supply or water service line for this project? ..................................................................

Section B - General Water Supply Questions

Yes No1  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 Drinking Water & Groundwater Protection Division at (802) 241-3400 for source,
construction and an operating permit.

Yes No3  Are any of the existing or proposed water sources located within a special flood hazard area? .....................................................
Yes No4  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 Drinking Water & Groundwater Protection 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 Drinking Water & Groundwater Protection 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 Drinking
Water & Groundwater Protection Division? ..........................................................................................................................................

If in areas of known interference issues, contact the Drinking Water & Groundwater Protection 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.

1  Water Supply Name/Identifier

Town of Charlotte Offices Well

2  Water Supply Owner (if not Applicant)

3  Water Source Type

Public Transient Non-Community

4  Type of Change to Supply

No Change

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)  Change (f)  Total

Design Flows (Gallons Per Day)

X 1 No ChangeTown Offices 320 0 320 Rule-based

X 1 No ChangeTown Library 195 0 195 Rule-based
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Add Another Lot/Building Served by this Supply 6 7 8

515 0 515

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

Vol. Fire Dept. & Rescue Services

2  Water Supply Owner (if not Applicant)

3  Water Source Type

Non-Public Drilled Bedrock Well

4  Type of Change to Supply

No Change

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)  Change (f)  Total

Design Flows (Gallons Per Day)

X 2 No ChangeFire Dept. &
Rescue

350 0 350 Rule-based

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

350 0 350

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

Senior Center Well

2  Water Supply Owner (if not Applicant)

3  Water Source Type

Non-Public Drilled Bedrock Well

4  Type of Change to Supply

No Change

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)  Change (f)  Total

Design Flows (Gallons Per Day)

X 3 No ChangeSenior Center 2,000 0 2,000 Rule-based

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

2,000 0 2,000

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
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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)  Change (d)  Total

X Town Offices Well 515 0 515

X Vol. Fire Dept. & Rescue Well 350 0 350

X Senior Center Well 2,000 0 2,000

2,865 0 2,865
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 or replacement wastewater disposal system, a new wastewater service line, or changes to a
permitted but not constructed wastewater disposal system or wastewater service line for this project? ............................................. Yes No

2  Are you proposing changes to an existing wastewater disposal system, replacement wastewater disposal system, replacement
area, or wastewater service line for this project (including changes to location, design flows, or operational change)? ..................... Yes No

3  Is there an existing connection to a wastewater disposal system or wastewater service line for this project?................................. Yes No

Complete Part VI if you answered Yes to any of the above questions.
A project with no existing or proposed wastewater disposal systems may skip to Part VII.

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  For projects using soil-based wastewater systems having a total design flow that exceeds 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 Drinking
Water & Groundwater Protection 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 Drinking Water & Groundwater Protection Division? ......................................................................................................................

If Yes, contact the Drinking Water & Groundwater Protection Division at (802) 241-3400.

Yes No

Section C - Individual Wastewater Disposal System Details
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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

Municipal Wastewater Disposal System

2  Wastewater Disposal System Owner (if not Applicant)

3  Wastewater Disposal System Type

In-ground

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)  Change (f)  Infiltration (g)  Total

(h)  Rule or Meter
Based Flows

X 1 Town Offices No Change 320 0 0 320 Rule-based

X 1 Town Library No Change 195 0 0 195 Rule-based

X 2 Vol. Fire Dept. No Change 350 0 0 350 Rule-based

X 3 Senior Center No Change 2,000 0 0 2,000 Rule-based

X 2 & 3 Infiltration No Change 0 0 237 237 Rule-based

X Uncommitt ed Capacity Increased Flow (no constructi 1,897 1,500 0 3,397 Rule-based

4,762 1,500 237 6,499
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

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 (Note: Store and dose does not apply to standard pump/pump chamber systems).

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

Constructed Wetlands
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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

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)  Change (d)  Infiltration (e)  Total

X 4,762 1,500 237 6,499

1,500 237 6,499
Add Another Wastewater System

4,762

2 3 4 5

Application FeesPart VII

1  Fee Amount $1,500.00

2  Fee Calculation Details

1,500 gallon increase /avergage per unit design flow of 500 gpd = 3 units x $500 per unit = $1,500.

dmarshall
Text Box
Waived by Selectboard
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Building Qty GPD GPD
Library 3 Employees x 15 GPD/Seat= 45

30 Person Assembly Area x 5 GPD/Pers= 150
Total = 195

Senior Center 60 Seats at 2 meals/day x 30 GPD/Seat= 1,800
40 Person Assembly Area x 5 GPD/Pers= 200

Total = 2,000

Fire & Rescue 4 Beds x 50 GPD/Seat= 200
30 Person Assembly Area x 5 GPD/Pers= 150

Total = 350

Town Hall 8 Employees x 15 GPD/Seat= 120
40 Person Assembly Area x 5 GPD/Pers= 200

Total = 320

Infiltration 447 LF 8" Sewer Main x 350 GPD/In/Mile= 237
237

Subtotal 3,102
Unallocated Reserve Capacity 3,397

Total Design Capacity 6,499

Town of Charlotte
Municipal Wastewater Disposal System

Basis of Design Flow
January 2, 2016



Town of Charlotte
Municipal Sewage Disposal System

Pump Station Basis of Design

Total Design Flow 6,499 GPD

Average Daily Flow 6.77 GPM

Peaking Factor 5.00
Peak Flow 33.85 GPM

Duplex Pump Sation Yes
Required Storage 1,625 gallons
Diameter of PS 8.00 Ft
Storage per VLF 376.03 Gallons
Alarm Elev. 90.5 Feet
Max. storage Eelv. 95.0 Feet
Vert. Emerg. Storage 4.50 Feet
Storage Provided 1,692 gallons

Force Main Dia. 4.00 Inches
Min. Cleansing Velocity 2.00 FPS
Min. Pumping Rate 78.29 GPM
Chosen Pumping rate 80.00 GPM

Length of FM to Mound 3,100 feet
Friction Losses to Mound 12.00 feet

High Point of FM  in Mound 116.75 feet
Low Elevation in PS 87.50 feet
Elevation Change 29.25 feet

Minor headlosses 10.00 feet
Residual 0.00 feet
TDH 51.25 feet

Pump Cycle Storage 940 Gallons
Run Cycle 17.54 Minutes
Wet Well Detention Time 138.85 Minutes

System Curve GPM TDH
Increment 10 80.0 51.20

90.0 54.20
100.0 57.40
110.0 60.90
120.0 64.70
130.0 68.70

Pump Selection
Hydromatic SHEF45 , 1 Ph, 230 v, 60 Hz, 0.45 HP

January 2, 2016
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The hydrogeologic study provided guidance on the maximum hydraulic gradient that
could be created while still maintaining the three feet of separation below the bottom
of the stone trenches.  The assigned bottom of trench elevation in that study was
114.1 feet. When this value was used, the analysis showed that the system would
be capable of complying with the minimum three (3) foot separation to the mounded
groundwater table while creating a maximum hydraulic gradient of 2.1% (See
Attachment A – WH&N Study Attachment Pg. 2) for the design capacity of 4,999
GPD.

Proposed Conditions
The earlier Environmental Protection Rule requirement for disposal systems with
capacities in excess of 5,000 GPD which required that the replacement system be
coincidently constructed with the primary system is no longer in place. As such,
there is the possibility to expand the permitted disposal capacity of the wastewater
disposal system without any construction improvements or capital costs.

The issue is whether the site can manage the additional flows while remaining
compliant with the requirement of maintaining three (3) feet of vertical separation
between the bottom of the distribution trenches and the mounded (induced)
groundwater table during Spring time conditions.

The key difference between the original hydrogeological work and the conditions
that exist today is that the bottom of the stone distribution trench stone was installed
not at an elevation of 114.1 (assumed in the WH&N work), but was installed at
elevation 115.25 (See Attachment K - CEA Sheet C4 and Attachment M - CEA sheet
C7). This created an additional 1.15 feet of groundwater mounding that could be
induced while still meeting the vertical separation requirement.

Analysis
A Darcy based table top analysis of the site was utilized in both the original WH&N
work and the updated work presented herein. A hydraulic permeability of 160 feet
per day was utilized based upon the large scale trench test work completed by
WH&N and subsequently approved by the State.

Overall Site Capacity – The Overall Site Capacity analysis originally prepared by
WH&N is fairly broad in nature as it looks at a big picture view of the direction of
groundwater flow to points.  The original study identified the limiting conditions as
being generally at elevation 107 some 200 feet east of the primary wastewater
disposal system site.

This study includes updated overall hydraulic gradient calculations for both the
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primary and replacement systems originally included in the WH&N work. Since the
bottom of the stone trenches in the primary disposal system were installed at an
elevation higher than what the original study presumed, this enabled a higher
potential maximum induced groundwater elevation and in turn an increased
hydraulic gradient of 2.63%.  This, coupled with the increased transmitting thickness
(increased from 1.1 feet to 2.25 feet), yields a maximum design flow of 13,340 GPD
(See Attachment B – Overall Site Capacity Analysis).

The analysis of the replacement area showed that if the lowest trench (in a stepped
system) was kept above elevation 113.1, the site hydrogeologic conditions could
support a flow of 6,499 GPD (See Attachment B – Overall Site Capacity Analysis
and Attachment K – CEA Sheet C4 – Trench Elevations).

Localized General Compliance Review - This overall site capacity analysis work has
been supplemented with a more detailed analysis of the induced groundwater
characteristics at the south, mid-portion and north ends of the existing system
(Attachments C, D & E).

This work utilized an overlay of the installed trench locations over the computed
seasonal high groundwater table values estimated from the over-spring monitoring
of the site (See Attachment F).

The application of the effluent across the system was presumed to be linear and the
resulting loading of the mounded effluent is calculated in the analysis.  In this
analysis, the linear loading begins at 0.0 GPD/LF at the west side of the system and
increases to 16.1 GPD/LF at the east end of the system.

The existing SHGWT elevations are assigned at both the west and east ends of the
system while the reported interior elevation are interpreted.

The analysis sheets show that at a design flow of 6,499 GPD with the use of the
hydraulic gradient calculated from the overall site capacity analysis indicates that the
depth from the bottom of the stone to the induced groundwater table varied from 4 to
6 feet (Attachments C, D & E) which exceeds the three (3) foot minimum.

Primary Area Flow Paths Review - A closer review by CEA of the primary and
replacement disposal fields overlaid over the SHGWT elevations at the monitoring
wells and associated interpreted groundwater contours (Attachment G) showed that
the groundwater under the primary site may actually flow in more than one direction,
which is divergent from what was originally presumed in the WH&N work.
In this case, the flow paths show that in addition to the originally presumed direction
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of flow to the east, that there is also a flow path to the south. Based on the
interpreted groundwater contours, sub-watersheds were identified.  Based on the
watershed divide within the primary wastewater disposal system, approximately
3/8’s (38%) of the system initially drains southerly while the remaining 5/8’s (62%)
flows easterly (Attachment H).

A separate series of hydrogeologic analyses have been completed which assigned
the representative flows from each sub-watershed along with the apparent localized
hydraulic gradient (Attachment I & J). The hydraulic gradients were found generally
to be lessor in value than the numbers calculated by the Overall Site Capacity
Analysis approach.  In addition, the path in which the flows were directed were found
to be on a narrower band than that assigned for the overall system analysis.
Despite these more conservative designations, the supplemental localized
hydrogeological analyses showed that the vertical separation distance from the
bottom of the stone to the induced (mounded) groundwater table still exceeded the
three (3) foot minimum with the 6,499 GPD design flow.

Summary
The various general and localized analyses indicate that the disposal capacity at the
existing conventional disposal system can be increased from the currently permitted
4,999 GPD to 6,499 GPD while remaining compliant with the vertical groundwater
separation requirements associated with the small scale system Environmental
Protection Rules based on the existing configuration of the constructed wastewater
disposal system and that the replacement area can be readily configured to meet
the same requirements.

Attachments:
A – Original WH&N Hydrogeologic Study
B - Updated Overall Site Capacity
C - South End Hydrogeologic Analysis
D - Mid-Portion Hydrogeologic Analysis
E - North End Hydrogeologic Analysis
F - Site Plan/SHGWT Overlay of System
G - Site Plan/SHGWT Overlay of System with Localized Flow Paths
H - Site Plan/SHGWT Overlay with Subwatersheds and Study Points
I – Localized South End Hydrogeologic Analysis
J - Localized East Side Hydrogeologic Analysis
K - CEA Sheet C4 Showing Trench Elevations
L - CEA Sheet C5 Showing Soil & Percolation Test Information
M - CEA Sheet C7 Showing Bottom of Trench Elevation

End of Study



Consulting Hydrogeologists, Engineers, and Environmental Scientists 

HEINDEL AND NOYES 
....... ··--· .. 

Craig D. Heindel, CPG 
Senior Hydrogeologist 

Report prepared by: 

Dec.8,2000 

ANALYSIS OF 
HYDROGEOLOGIC SITE CAPACITY 

Former Burns Property 
East of Greenbush Road 

Charlotte, Vermont 

COMMUNITY WASTEWATER 
DISPOSAL AREA 

for the TOWN OF CHARLOTTE 

dmarshall
Text Box
ATTACHMENT A



U:\PROJECTS\CharlotteTownWW\reportTitleTOC.doc 

ATTACHMENT 
• See Enclosed Table of Contents 
• Map Pocket (3 maps) 

VII. CONCLUSIONS 4 

VI. HYDROGEOLOGIC SITE CAPACITY FOR WASTEWATER DISPOSAL 3 
• Hydraulic Conductivity 3 
• Hydraulic Gradient 3 
• Cross-sectional Area 3 
• Predicted height of induced groundwater mound at 4,999 gpd .4 
• Water Table Separation 4 

Ill. SOILS 1 

IV. SEASONAL HIGH WATER TABLE 2 

V. LIMITING CONDITIONS FOR WASTEWATER DISPOSAL 2 

II. PROJECT DEMAND 1 

I. INTRODUCTION 1 

TABLE OF CONTENTS 

Dec.8,2000 

Former Burns Property 
East of Greenbush Road 

Charlotte, Vermont 

COMMUNITY WASTEWATER DISPOSAL AREA 
for the TOWN OF CHARLOTIE 

ANALYSIS OF 
HYDROGEOLOGIC SITE CAPACITY 



U :\P ROJ ECTS\Charlotte TownWW\report. doc 

• Elevation of Limiting Conditions. 

• Depth of Limiting Conditions; 

• Location Map; Test Pits, Monitor Wells, 1989 Trench Test; 

Town of Charlotte Wastewater Disposal Area; Former Burns Property, Lots #3 and #4, 
East of Greenbush Road, Charlotte (Heindel & Noyes; October 30, 2000; 1" = 40'): 

Map Pocket (3 maps) after 32 

Hydraulic Conductivity (1989 Trench Test} 30 
• Pertinent pages of Wastewater Disposal System; Hydrogeologic 

Evaluation; Charlotte Commons Project; Charlotte, Vermont; Vols. I and II; 
Wagner, Heindel, & Noyes; February 15, 1990 30 

Seasonal High Water Table (Spring 1988} 20 
• Summary Table of Critical Depths, per 1996 SSWTDR 20 
• Calculation spreadsheets for individual wells 21 
• 1988 Measurements: Summary Table 29 

Test Pit Logs 6 

Limiting Conditions: Summary Table 4 

Location Map 1 

Hydrogeologic Site Capacity: 2 
• Calculation Spreadsheet, Primary and Replacement Trenches 2 
• Stepped Replacement Trenches: deepest allowable trench bottom elevation 

to provide 4,999 gpd capacity 3 

ATTACHMENT 



Numerous rounds of test pit excavations have been performed on this site (see 
Attachment for test pit logs; locations are shown on CEA site plans). These 
excavations indicate the presence of a ridge of beach gravels and sands 
presumably deposited along the shore of the former Champlain Sea, which was 
an incursion of the North Atlantic Ocean into the Champlain and St. Lawrence 
Valleys immediately following the retreat of continental glacial ice approximately 
12,000 years ago. Underlying these sand and gravels are very low permeability 
silt-clays, which were also deposited by the Champlain Sea. No bedrock was 
encountered in any test pits. 

Ill. SOILS 

The project demand as currently envisioned is 4,999 gallons per day (gpd), per 
CEA information. 

II. PROJECT DEMAND 

This report presents the results of our analysis of the hydrogeologic site capacity 
of the proposed community wastewater disposal area for the Town of Charlotte, 
located on the former Burns property east of Greenbush Road in Charlotte, 
Vermont. The wastewater disposal area is shown in detail on site plans and 
design drawings by Civil Engineering Associates (Burns Properly Wastewater 
System, Town of Charlotte, CEA Project No. 00271, dated Dec. 2000). 

I. INTRODUCTION 
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The maps of limiting conditions show an extensive area that is suitable for large­ 
scale community wastewater disposal systems, where the depths to limiting 

Using ground surface elevation data provided by CEA and from earlier maps, we 
have created maps of depths and elevations of limiting conditions throughout the 
area (see map pocket in Attachment). The elevations of limiting conditions are 
used as the hydraulic base of the site, in our calculations of the hydrogeologic 
site capacity for wastewater disposal. 

Based on the results of the SHWT statistical analyses, and the test pit logs, we 
have created a summary table identifying the sub-surface condition at each test 
pit or monitor well that is most limiting for the disposal of wastewater (impeding 
soils, indications of seasonal high water table such as mottles or staining, 
groundwater, or "critical depth" to seasonal high water table based on the 
monitoring and statistical analyses described in Section IV above). 

V. LIMITING CONDITIONS FOR WASTEWATER DISPOSAL 

To bring the 1988 data into compliance with the 1996 procedure, we 
supplemented the weekly data points with artificially inserted measurements half­ 
way between each actual weekly measurement, using the highest water table 
measurement of the two real measurements on either side of the inserted data. 
We then conducted the required statistical analysis on these augmented data 
(see Attachment). 

In 1996, ANR made modifications to numerous portions of the EPRs, including 
changing the required monitoring frequency to 2 times per week (during the 
"critical period"), and adding a procedure for statistically evaluating the data. In 
accordance with a telephone conversation that Steve Vock, PE (CEA) reported 
having with Ernest Christianson (VT DEC) on or shortly before October 4, 2000, 
which was in response to our fax to Mr. Christianson dated Sept. 18, 2000 (also 
mailed to him on Oct. 5, 2000), we have conducted an analysis of the 1988 
SHWT data following the 1996 AN R procedures. 

This site was monitored by our firm for seasonal high water table (SHWT) 
conditions in the spring of 1988, as reported in Wastewater Disposal System; 
Hydrogeologic Evaluation; Charlotte Commons Project, Charlotte, Vermont (by 
Wagner, Heindel, & Noyes, Inc., dated February 15, 1990, two volumes). WH&N 
made measurements of depths to water on a weekly basis in numerous 
monitoring wells installed throughout the site (see "MW" on CEA site plans, and 
on H&N maps in map pocket). This weekly monitoring schedule was in 
accordance with the Vermont Environmental Protection Rules (EPRs) that were 
current at that time. 

IV. SEASONAL HIGH WATER TABLE 

Hydrogeologic Site Capacity, Burns East Property; 
Town of Charlotte Wastewater Disposal Area; 
Dec. 8, 2000; 
Page 2 



• Cross-sectional Length (L): 190 feet. Both the primary and 
replacement systems consist of two sets of 90-foot trenches separated 
by 10 feet, giving a total effective application length of 190 feet. The 1 0- 
foot gap between the two sets of trenches is immaterial to the 
development and final shape of the induced groundwater mound beneath 
the disposal trenches, due to the spreading of the groundwater mound as 
it builds beneath the two sets of trenches. 

• Cross-sectional Area (L x h): 

• Hydraulic Gradient (i): 2.1 % at primary trenches; 3.3% at replacement 
trenches. Hydraulic gradient values were calculated by determining the 
elevation of the highest allowable groundwater mound (at 3.0 feet below the 
bottom of disposal trenches), and calculating the hydraulic gradient from the 
furthest-west disposal trench to the 107-foot elevation of limiting condition to 
the east of the trenches. 

• Hydraulic Conductivity (K): 160 ft/day. This value was detemined by a 
large-scale trench test conducted in October 1988 by WH&N in the specific 
area proposed for wastewater disposal by CEA (details were contained in the 
WH&N report dated February 1990 mentioned earlier, which was submitted to 
DEC and the Town of Charlotte in 1990 in conjunction with an earlier 
proposed project). The results of this trench test indicate a hydraulic 
conductivity of 160 ft/day for these beach gravels and sands. This is a typical 
K-value for these types of well-sorted waterlain deposits. 

Where Q = Design Flow, in gallons per day (gpd); 4,999 gpd; 
And 7.48 = conversion from cu.ft. to gallons. 

Q = K x i x (L x h) x 7.48 

We conducted a Darcy's Law analysis of the hydrogeologic site capacity for 
wastewater disposal on the areas proposed by CEA for trench disposal systems. 
The following formula and parameters were used for the calculations (see 
Attachment for details): 

VI. HYDROGEOLOGIC SITE CAPACITY FOR WASTEWATER DISPOSAL 

Hydrogeologic Site Capacity, Burns East Property; 
Town of Charlotte Wastewater Disposal Area; 
Dec. 8, 2000; 
Page 3 

conditions are at least 5.0 feet below ground surface. This suitable area extends 
from the currently proposed ridge for approximately 400 feet to the east. 
Elevation contours of this area indicate that the surface of limiting conditions 
slopes downward to the east, so treated wastewater will also flow to the east. 
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These calculations indicate that the site proposed for these primary and 
replacement wastewater disposal systems has adequate hydrogeologic site 
capacity to dispose of at least 4,999 gpd while maintaining at least 3.0 feet of 
unsaturated soil beneath the bottom of the disposal trenches and the induced 
groundwater mound, as determined in accordance with the 1996 Small Scale 
Wastewater Treatment and Disposal Rules. 

VII. CONCLUSIONS 

Water Table Separation: 3.0 ft. In accordance with the 1996 Small Scale 
Wastewater Treatment and Disposal Rules, wastewater disposal systems must 
be sited to provide for at least 3.0 feet of unsaturated soil between the bottom of 
the disposal trenches and the induced groundwater mound. In this case, the 
proposed elevations of trench bottoms are at least 3.0 feet higher than the 
elevation of the induced groundwater mounds that are predicted to rise 
underneath these disposal systems. See calculations in Attachment. Therefore, 
adequate water table separation will be provided. 

These heights of induced groundwater mounds were calculated by solving 
Darcy's Law for h, for each set of trenches (see Attachment). 

o Primary trenches: 1.1 feet; 
o Replacement trenches: 0.66 feet. 

• Predicted height (h), induced groundwater mounding at 4,999 gpd: 

Hydrogeologic Site Capacity, Burns East Property; 
Town of Charlotte Wastewater Disposal Area; 
Dec. 8, 2000; 
Page 4 
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Heindel and Noyes; 
Dec. 8, 2000; 
u:\projec1s\CharloneTownlArW1HydrCapCalcs.Scenario 112·· Dec8.xls 

B. Replacement Trenches: 
Number of trenches: 8 (equivalent) 

Trench bottom elevation: stepped 
Design Flow: 4,999 gpd. 

Equivalent trench length: 190 ft. 

I Parameter I Descrietion I Value I units l!Calculations; Source of Value Used I 
K hydr. conduct. 160 ft/dav ifrench test (conducted in Oct. 1989; see Feb. 1990 WH&N report) 
i hydraulic 0.033 ft/ft estimated hydraulic qradient from induced qroundwater mound (Trench R-1 = worst-case): 

gradient trench R-1 bottom elev.: 114.00 ft. Hydr. Grad.from GW mound to 
minus unsal. soil: 3.0 ft. Limit. Cond. To east: 

= GW mound elev.: 111.0 ft. [GW mound - E. Limit. Cond]/Dist.) 
Elev. of Limit. Cond. Tu E: 107.00 ft. i = 3.3"/o 

Dist. To Limit. Cond.: 120 ft 
h available 0.66 11. Determined by trial-and-error runs, varying the value for h. 

transmitting Because using stepped trenches. 
thickness 

L cross-slope 190 fl. Based on overall trench area including to-toot gap in middle, from CEA layout 
lenath 

Solve for Q: 
Hydrogeologic 

a Site 5,003 gpd Q = K x i x (L x h) 7.48 gal/cu.ft. 
Capacity 

A. Primary Trenches: 
Number of trenches: 8 (equivalent) 

Trench bonom elevation: 114.10 ft 
Design Flow: 4,999 gpd. 

Equivalent trench length: 190 ft. 

I Parameter I Descrietion I Value I units IICalculations; Source of Value Used I 
K hvdr. conduct. 160 ft/dav Trench test (conducted in Oct. 1989; see Feb. 1990 WH&N reoort) 
j hydraulic 0.021 ft/ft estimated hydraulic oradient from induced qroundwater mound: 

gradient trench bottom elev.: 114.10 ft. Hydr. Grad.from GW mound to 
minus unsat. soil: 3.0 ft. Limit. Cond. To east: 

= GW mound elev.: 111.1 ft. [GW mound - E. Limit. Cond)/Dist.) 
Elev. of Limit. Cond. To E: 107.00 ft. i = 2.1% 

Dist. To Limit. Cond.: 200 ft. 
h available 1.1 ft. GW mound elev.: 111.1 ft. 

transmitting minus Limit. Cond. Elev.: 110.0 ft. 
thickness h = 1. 1 ft. 

L cross-slope 190 ft. Based on overall trench area including 10-foot gap between, from CEA layout 
lenqth 

Solve for 0: 

~ I 
Hydrogeologic 

a Site 5,128 gpd = K x i x (L x h) 7.48 gal/cu.ft. 
Capacity 

Calculation Method: Darcv's Law: Q :::: K x i x (L x h) 7.48 

4,999 gpd. Design Sewage Flow: 

Scenario #2: meeting, CDH and SV, Dec. 8, 2000 

TOWN OF CHARLOTTE: WASTEWATER DISPOSAL SYSTEM 
Former Burns Property, East of Greenbush Road (Lots #3 and #4} 



Heindel and Noyes: 
Dec. B, 2000: 
u :\projects\Char1otte T ownWW\HydrCapCalcs .Scenario #2·· Dees.xis 

plus plus 
Highest Elev. GW unsat. Trench Bottom Elev. 
of Lim. Cond. Mound soil, Must be this or HIGHER: 

Trench No. ft. ft. ft. ft. 

R-1 110.00 0.66 3.00 113.66 
R-2 110.00 0.66 3.00 113.66 
R-3 110.00 0.66 3.00 113.66 
A-4 110.00 0.66 3.00 113.66 
R-5 110.00 0.66 3.00 113.66 
R-6 110.00 0.66 3.00 113.66 
R-7 109.50 0.66 3.00 113.16 
R-8 109.00 0.66 3.00 112.66 

Stepped Trenches, Replacement Area: 
3 
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Heindel and Noyes; 
Oct. 18, 2000; 

u: \projects\Charlotte Town WW\Critical depth 

Data sources: 
1. Heindel and Noyes weekly measurements from March 2 to May 30, 1988; 
2. Artificial data points inserted half-way between actual measurements. 

Each inserted artificial value is the same as the highest field measurement either just before or just after it. 
For blank dates due to frozen w~ls (May 3 and/or 10 in MW·6, 7, and 8), we lnsertsd artificial 
data points 0.2 ft. higher than the highest reading before or after these blanks. 

3. Ground elevations: Taken from topographic survey by Fitzpatrlck-Uewellyn. Inc. 
'Wastewater Disposal Area, Charlotte Commons', sheet 6 of 9. Dec. 1987 and 
'Groundwater Contour Map. Feb. 1990, WH&N, Inc. Feb. 14, 1990'. 

not exceeded for more than 
by these amounts this number of days 

O - 5.99 inches 30 
6.0 - 11.99 inches 20 

12.0 - 17.99 inches 10 
18 inches 0 

"Critical Depth" is defined as the water table elevation which is not exceeded 
by the following amounts for the following number of days: 

• The 1988 Seasonal High Water Table at each well is determined using the 
procedure for calculating the "critical depth" in the August 8, 1996 Small-Scale 
Wastewater Treatment and Disposal Rules (VT ANR). 

bgs =below ground surface 

Monitor Wells Ground Elevation Critical Depth * Critical Elevation of 
(ft) (inches bgs) (feet bgs) Seasonal Highwater Table 

(ft) 

2 115.5 89.7 7.5 108.0 

3 113.0 65.1 5.4 107.6 

6 106.6 78.2 6.5 100.1 

7 113.0 121.4 10.1 102.9 

8 113.4 80.0 6.7 106.7 

10 117.7 115.6 9.6 108.1 

13 115.0 83.8 7.0 108.0 

15 115.0 66.3 5.5 109.5 

Town of Charlotte Sewage Disposal Capacity 
1988 Seasonal High Water Table Analysis" 
Former Burns Property, East of Greenbush Rd. 



Heindel a:ed Noyes; 
Oct. 18, 2000; 

u:\pro:ec1s\Charlo1\e T ownWW\Crilicalde;:i\>, 

Data sources: 
1. Bold: measurements by Heindel & Noyes, 1988; 
2. Un-bolded: Artificial data points, inserted half-way between actual measurements. 

Each inserted artificial value is the same as the highest field measurement either just before or just after it. 

• Groundwater can not exceed the critical level of the disposal field by 18" at any one time March 1 - May 31. 
•• Groundwater can not exceed the critical level of the disposal field by 12-17 .99" for more than 10 days March 1 · May 31. 
•·• Groundwater can not exceed the critical level of the disposal field by 6-11.99" for more than 20 days March 1 - May 31. 
•··• Groundwater can not exceed the critical level of the disposal field by 0-5.99" for more than 30 days March 1- May 31. 

bgs = below ground surface 
Time increment= one-half the time since the prior reading to one-half the time to the next reading. 

Time # Days Water # Days Water # Days Water # Days Water 
Dale Increment Depth to Water Depth lo Water Level Exceeds Level Exceeds Level Exceeds Level Exceeds 

(days) (feet bgs) (inches bgs) Critical Depth by: Critical Depth by: Critical Depth by: Critical Depth by: 
18.0" 12"-17.99"' 6" - 11.99" o· - s.99" 

2-Mar-88 0.0 7.48 89.8 0.0 0.0 0.0 0,0 
7-Mar-88 4.0 7.48 89.8 0.0 0.0 0.0 0.0 
10-Mar-88 4.0 7.48 89.6 0.0 0.0 0.0 0.0 
13-Mar-88 3.0 7.48 89.8 0.0 0.0 0.0 0.0 
15-Mar-88 3.0 7.46 89.5 0.0 0.0 0.0 3.0 
19-Mar-88 4.0 7.48 89.8 0.0 0.0 0.0 0.0 
23-Mar-88 3.5 7.48 89.8 0.0 0.0 0.0 0.0 
26-Mar-88 3.5 7.48 89.8 0.0 0.0 0.0 0.0 
30-Mar-88 3.8 7.46 89.5 0.0 0.0 0.0 3.8 
2-Apr-88 3.5 7.48 89.8 0.0 0.0 0.0 0.0 
6-Apr-88 3.5 7.48 89.8 0.0 0.0 0.0 0.0 
9-Apr-88 3.5 7.48 89.8 0.0 0.0 0.0 0.0 

13-Apr-88 3.5 7.46 89.5 0.0 0.0 0.0 3.5 
16-Apr-88 3.5 7.48 89.8 0.0 0.0 0.0 0.0 
20-Apr-88 4.3 7.48 89.8 0.0 0.0 0.0 0.0 
25-Apr-88 3.5 7.48 89.8 0.0 0.0 0.0 0.0 
27-Apr-88 2.8 7.48 89.8 0.0 0.0 0.0 0.0 
30-Apr-88 3.0 7.48 89.8 0.0 0.0 0.0 0.0 
3-May-88 3.0 7.48 89.8 0.0 0.0 0.0 0.0 
6-May-88 3.5 7.48 89.8 0.0 0.0 0.0 0.0 

10-May-88 3.5 7.48 89.8 0.0 0.0 0.0 0.0 
13-May-88 3.0 7.48 89.8 0.0 0.0 0.0 0.0 
16-May-88 3.0 7.39 88.7 0.0 0.0 0.0 3.0 
19-May-88 3.5 7.39 88.7 0.0 0.0 0.0 3.5 
23-May-88 3.5 7.21 86.5 0.0 0.0 0.0 3.5 
26-May-88 3.5 7.21 86.5 0.0 0.0 0.0 3.5 
30-May-88 1.8 7.17 86.0 0.0 0.0 0.0 1.8 

Maximum well deoth (bas) = 7.48 feet 
Number of days allowed to exceed critical depth 0 10 20 30 
Total allowable inches above critical deoth 1s· 12 .. s··· o···· 
Total number of days exceedinQ critical depth 0.0 0.0 0.0 25.5 

inches 89.7 Critical depth (bgs) = 

Town of Charlotte Sewage Disposal Capacity 
1988 Seasonal High Waler Table 
Former Burns Property, East of Greenbush Rd. 
Monitor Well # 2 

Z/ 



Hei..,del and Noyes: 
Oct. 18. 2000; 

'.J :\p,ojects\Che.r!ctte TownWW,Cr, t: calde;ith 

Data sources: 
1. Bold: measurements by Heindel & Noyes, 1988; 
2. Un-bolded: Artificial data points, inserted half-way between actual measurements. 

Each inserted artificial value is the same as the highest field measurement either just before or just after ii. 

• Groundwater can not exceed the critical level of the disposal field by 18" at any one time March 1 • May 31. 
•• Groundwater can not exceed the critical level of the disposal field by 12·17 .99" for more than 1 O days March 1 • May 31. 
"' Groundwater can not exceed the critical 1evel of the disposal field by 6-11.99" for more than 20 days March 1 - May 31. 
•··• Groundwater can not exceed the critical level of the disposal field by 0-5.99" for more than 30 days March 1- May 31. 

bgs = below ground surface 
Time increment = one-half the time since the prior reading to one-half the time to the next reading. 

Time # Days Waler # Days Water # Days Water # Days Water 

Date Increment Depth lo Water Depth to Water Level Exceeds Level Exceeds Level Exceeds Level Exceeds 

(days) (feel bgs) (inches bgs) Critical Depth by: Critical Depth by: Critical Depth by: Critical Depth by: 
18.0" 12·-17.99" 6" - 11.99" O" - 5.99. 

2-Mar-88 0.0 6.88 82.6 0.0 0.0 0.0 0.0 

7-Mar-88 4.0 6.05 72.6 0.0 0.0 0.0 0.0 

10-Mar-88 4.0 5.54 66.5 0.0 0.0 0.0 0.0 

13-Mar-88 3.0 6.03 72.4 0.0 0.0 0.0 0.0 

15-Mar-88 3.0 6.03 72.4 0.0 0.0 0.0 0.0 

19-Mar-88 4.0 6.37 76.4 0.0 0.0 0.0 0.0 

23·Mar-88 3.5 6.37 76.4 0.0 0.0 0.0 0.0 

26-Mar-88 3.5 6.37 76.4 0.0 0.0 0.0 0.0 

30-Mar·SB 3.8 5.95 71.4 0.0 0.0 0.0 0.0 

2-Apr-88 3.5 5.95 71.4 0.0 0.0 0.0 0.0 

6-Apr-88 3.5 5.87 70.4 0.0 0.0 0.0 0.0 

9-Apr-88 3.5 5.87 70.4 0.0 0.0 0.0 0.0 

13-Apr-88 3.5 5.59 67.1 0.0 0.0 0.0 0.0 

16-Apr-88 3.5 5.59 67.1 0.0 0.0 0.0 0.0 

20-Apr-88 4.3 5.12 61.4 0.0 0.0 0.0 4.3 

25-Apr-88 3.5 5.18 62.2 0.0 0.0 0.0 3.5 

27-Apr-88 2.8 S.20 62.4 0.0 0.0 0.0 2.8 

30-Apr-88 3.0 5.20 62.4 0.0 0.0 0.0 3.0 

3-May-88 3.0 5.10 61.2 0.0 o.o 0.0 3.0 

6-May-88 3.5 5.10 61.2 0.0 0.0 0.0 3.5 

10-May-88 3.5 5.10 61.2 0.0 0.0 0.0 3.5 

13-May-88 3.0 5.28 63.4 0.0 0.0 0.0 3.0 

16-May-88 3.0 5.28 63.4 0.0 0.0 0.0 3.0 

19-May-88 3.5 5.43 65.2 0.0 0.0 0.0 0.0 

23-May-88 3.5 5.43 65.2 0.0 0.0 0.0 0.0 

26-May-88 3.5 5.69 68.3 0.0 0.0 0.0 0.0 

30-Mav-88 1.8 5.69 68.3 0.0 0.0 0.0 0.0 

Maximum well deoth (bgs) = 7.55 feet 
Number of days allowed to exceed critical depth 0 10 20 30 

Total allowable inches above critical depth 18' 12·· s··· o···· 
Total number of davs exceedinq critical deoth 0.0 0.0 0.0 29.5 

inches 65.1 Critical depth (bgs) = 

Town of Charlotte Sewage Disposal Capacity 
1988 Seasonal High Water Table 
Former Burns Properly, East of Greenbush Rd. 
Monitor Well # 3 



HeirYJel and N:>ye s: 
Oc 1. 1 a. 2000: 

'J :'.::;•ojec!s\C!">&rlo!1c T ownWW\Critica!dep1h 

Data sources: 
1. Bold: measurements by Heindel & Noyes, 1988; 
2. Un·bolded: Artificial data points, inserted half-way between actual measurements. 

Each inserted artificial value is the same as the highest field measurement either just before or just after it. 
For blank dates due to frozen wells (May 3 and/or 10 in MW-6, 7, and 8), we inserted artificial 
data points 0.2 ft. higher than the highest reading before or after these blanks. 

• Groundwater can not exceed the critlcsl JP.vel of the disposal field by 18" at any one time March 1 • May 31 . 
.. Groundwater can not exceed the critical level of the disposal field by 12-17 .99" for more than 10 days March 1 • May 31. 
··• Groundwater can not exceed the critical level of the disposal field by 6-11.99' for more than 20 days March 1 • May 31. 
·• •• Groundwater can not exceed the critical level of the disposal field by 0-5. 99' for more than 30 days March 1- May 31. 

bgs ::: below ground surface 
Time increment = one-half the time since the prior reading to one-half the time to the next reading. 

Time # Days Water # Days Water # Days Water # Days Water 
Date Increment Depth to Water Depth to Water Level Exceeds Level Exceeds Level Exceeds Level Exceeds 

(days) (feet bgs) (inches bgs) Critical Depth by: Critical Depth by: Critical Depth by: Critical Depth by: 
is.o- 12· • 17.99" 6"·11.99" O" · 5.99" 

2-Mar-a8 0.0 8.85 106.2 0.0 0.0 0.0 0.0 
7-Mar-88 4.0 7.18 86.2 0.0 0.0 0.0 0.0 

10-Mar-88 4.0 7.01 84.1 0.0 0.0 0.0 0.0 
13-Mar-88 3.0 7.01 84.1 0.0 0.0 0.0 0.0 
15-Mar-88 3.0 6.89 82.7 0.0 0.0 0.0 0.0 
19-Mar-88 4.0 7.01 84.1 0.0 0.0 0.0 0.0 
23-Mar-88 3.5 7.01 84.1 0.0 0.0 0.0 0.0 
26-Mar-88 3.5 7.01 84.1 0.0 0.0 0.0 0.0 
30-Mar-88 3.8 5.96 71.5 0.0 0.0 3.8 3.8 
2-Apr-88 3.5 6.04 72.5 0.0 0.0 0.0 3.5 
6-Apr-88 3.5 6.04 72.5 0.0 0.0 0.0 3.5 
9-Apr-88 3.5 6.41 76.9 0.0 0.0 0.0 3.5 

13-Apt-88 3.5 6.41 76.9 0.0 0.0 0.0 3.5 
16-Apr-88 3.5 6.56 78.7 0.0 0.0 0.0 0.0 
20-Apr-88 4.3 6.56 78.7 0.0 0.0 0.0 0.0 
25-Apr-88 3.5 6.67 80.0 0.0 0.0 0.0 0.0 
27-Apr-88 2.8 6.72 80.6 0.0 0.0 0.0 0.0 
30-Apr-88 3.0 6.52 78.2 0.0 0.0 0.0 0.0 
3-May-88 3.0 6.52 78.2 0.0 0.0 0.0 0.0 
6-May-88 3.5 6.52 78.2 0.0 0.0 0.0 0.0 

10-May-88 3.5 6.52 78.2 0.0 0.0 0.0 0.0 
13-May-88 3.0 6.52 78.2 0.0 0.0 0.0 0.0 
16-May-88 3.0 6.75 B1.0 0.0 0.0 0.0 0.0 
19-May-88 3.5 6.80 81.6 0.0 0.0 0.0 0.0 
23-May~a 3.5 6.80 81.6 0.0 0.0 0.0 0.0 
26-May-89 3.5 7.08 85.0 0.0 0.0 0.0 0.0 
30-May-88 1.8 7.08 85.0 0.0 0.0 0.0 0.0 

Maximum well depth (bQs) = 8.85 feet 
Number of days allowed to exceed critical depth 0 10 20 30 
Total allowable inches above critical deoth 1s· 12" 5··· 0 .... 
Total number of days exceeding critical depth 0.0 0.0 3.8 17.8 

inches 78.2 Critical depth (bgs) "' 

Town of Charlotte Sewage Disposal Capacity 
1988 Seasonal High Water Table 
Former Burns Property, East of Greenbush Rd. 
Monitor Well # 6 

2..3 



Hein::le! anc Noyes; 
Oct. 18, 2000: 

u:\projects\Charlotie T cwnWW,C!ilicalde;ith 

Data sources: 
1. Bold; measurements by Heindel & Noyes, 1988; 
2. Un-bolded: Artificial data points, inserted half-way between actual measurements. 

Each inserted artificial value is the same as the highest field measurement either just before or just after it. 
For blank dates due to frozen wells (May 3 and/or 10 in MW-6, 7, and 8), we inserted artificial 
data points 0.2 It. higher than the highest reading before or after these blanks. 

• Groundwater can not exceed the critical level of the disposal field by 18" <1t ;iny OM tirna M;uch 1 - May 31. 
•• Groundwater can not exceed the critical level of the disposal field by 12-17.99" for more than 10 days March 1 - May 31. 
••• Groundwater can not exceed the critical level of the disposal field by 6-11.99" for more than 20 days March 1 • May 31. 
•••• Groundwater can not exceed the critical level of the disposal field by 0-5.99" for more than 30 days March 1- May 31. 

bgs = below ground surface 
Time increment= one-half the time since the prior reading to one-half the time to the next reading. 

Time # Days Water # Days Water # Days Water # Days Water 
Date Increment Depth to Water Depth to Water Level Exceeds Level Exceeds Level Exceeds Level Exceeds 

(days) (feet bgs) (inches bgs) Critical Depth by: Critical Depth by: Critical Depth by: Critical Depth by: 
18.0" 12"-17.99" 6" - 11.99" o· - s.99" 

2-Mar-88 0.0 10.96 131.5 0.0 0.0 0.0 0.0 
7-Mar-88 4.0 10.96 131.5 0.0 0.0 0,0 0.0 
10-Mar-88 4.0 10.77 129.2 0.0 0.0 0.0 0.0 
13-Mar-88 3.0 10.77 129.2 O.oJ 0.0 0.0 0.0 
15-Mar-88 3.0 10.60 127.2 0.0 0.0 0.0 0.0 
19-Mar-88 4.0 10.96 131.5 o.o 0.0 0.0 0.0 
23·Mar·88 3.5 10.96 131.5 0.0 0.0 0.0 0.0 
26-Mar-88 3.5 10.96 131.5 0.0 0.0 0.0 0.0 
30-Mar-88 3.8 10.49 125.9 0,0 0.0 0.0 0.0 
2-Apr-88 3.5 10.72 128.6 0.0 0.0 0.0 0.0 
6-Apr-88 3.5 10.72 128.6 0.0 0.0 0.0 0.0 
9-Apr-88 3.5 10.72 128.6 0.0 0.0 0.0 0.0 

13-Apr-88 3.5 10.20 122.4 0.0 0.0 0.0 0.0 
16-Apr-88 3.5 10.20 122.4 0.0 0.0 0.0 0.0 
20-Apr-88 4.3 10.13 121.6 0.0 0.0 0.0 0.0 
25-Apr-88 3.5 10.16 121.9 0.0 0.0 0.0 0.0 
27-Apr-88 2.8 10.23 122.8 0.0 0.0 0.0 0.0 
30-Apr-88 3.0 9.Tl 117.2 0.0 0.0 0.0 3.0 
3-May-88 3.0 9.77 117.2 0.0 0.0 0.0 3.0 
6-May-88 3.5 9.Tl 117.2 0.0 0.0 0.0 3.5 
10-May-88 3.5 9.Tl 117.2 0.0 0.0 0.0 3.5 
13·May-88 3.0 9.Tl 117.2 0.0 0.0 0.0 3.0 
16-May-88 3.0 9.97 119.6 0.0 0.0 0.0 3.0 
19-May-88 3.5 10.01 120.1 0.0 0.0 0.0 3.5 
23-May-88 3.5 10.01 120.1 0.0 0.0 0.0 3.5 
26-May-88 3.5 10.12 121.4 0.0 0.0 0.0 0.0 
30-Mav-88 1.8 10.12 121.4 0.0 0.0 0.0 0.0 

Maximum well depth (bQs}"' 10.96 feet 
Number of days allowed to exceed critical depth 0 10 20 30 
Total allowable inches above critical depth 1s· 12·· 6 .... o···· 
Total number of days exceedino critical deoth 0.0 0.0 0.0 26.0 

inches 121.4 Critical depth (bgs) = 

Town of Charlotte Sewage Disposal Capacity 
1988 Seasonal High Water Table 
Former Burns Property, East of Greenbush Rd. 
Monitor Well # 7 



Hein621 and Ncyes; 
Ocl. 19. 2000: 

u:\p,ojects\Charlotte, ownWWICriticaldepth 

Data sources: 
1. Bold: measurements by Heindel & Noyes, 1988; 
2. Un-bolded: Artificial data points, inserted half-way between actual rneasurernents. 

Each Inserted artificial value is the same as the highest field measurement either just before or just after it. 
For blank dales due to frozen wells (May 3 and/or 10 in MW-6, 7, and 8), we inserted artificial 
data points 0.2 ft. higher than the highest reading before or after these blanks. 

• Groundwater can not exceed the critical level of the disposal field by 18' at any one time March 1 - May 31. 
•• Groundwater can not exceed the critical level of the disposal field by 12-17.99• for more than 10 days March 1 - May 31. 
··• Groundwater can not exceed the critical level of the disposal field by 6·11.99" for more than 20 days March 1 - May 31. 
•••• Groundwater can not exceed the critical level of the disposal field by 0-5.99' for more than 30 days March 1- May 31. 

bgs = below ground surface 
Time increment = one half the time since the prior reading to one half the time to the next reading. 

Time # Days Waler # Days Water # Days Water # Days Water 
Date Increment Depth to Water Depth to Water Level Exceeds Level Exceeds Level Exceeds Level Exceeds 

(days) (feet bgs) (inches bgs) Critical Depth by; Crit.ical Depth by: Critical Depth by: Critical Depth by: 
18.0' 12' · 17.99' 6" - 11.99' o· - 5.99' 

2-Mar-88 0.0 7.78 93.4 0.0 0.0 0,0 0.0 
7-Mar-88 4.0 7.82 93.8 0.0 0.0 0.0 0.0 
10-Mar-88 4.0 7.61 91.3 0.0 0.0 o.o 0.0 
13-Mar-88 3.0 7.71 92.5 0.0 0.0 0.0 0.0 
15-Mar-88 3.0 7.71 92.5 0.0 0.0 0.0 0.0 
19 .. Mar-88 4.0 7.71 92.5 0.0 0.0 0.0 0.0 
23-Mar-88 3.5 7.71 92.5 o.o 0.0 0.0 0.0 
26-Mar-88 3.5 7.71 92.5 0.0 0.0 0.0 0.0 
30-Mar-88 3.8 6.96 83.5 0.0 0.0 0.0 0.0 
2-Apr-88 3.5 6.96 83.5 0.0 0.0 0.0 0.0 
6-Apr-88 3.5 6.89 82.7 0.0 0.0 0.0 0.0 
9·Apr-BB 3.5 6.89 82.7 0.0 0.0 0.0 0.0 

13-Apr-88 3.5 6.54 78.5 0.0 0.0 0.0 3.5 
16-Apr-88 3.5 6.55 78.6 0.0 0.0 0.0 3.5 
20-Apr-88 4.3 6.55 78.6 0.0 o.o 0.0 4.3 
25-Apr-88 3.5 6.57 78.8 0.0 0.0 0.0 3.5 
27-Apr-88 2.8 6,63 79.6 0.0 0.0 0.0 2.8 
30-Apr-88 3.0 6.43 77.2 0.0 0.0 0.0 3.0 
3-May-88 3.0 6.43 77.2 0.0 0.0 0.0 3.0 
6,May-88 3.5 6.43 77.2 0.0 0.0 0.0 3.5 

10-May-88 3.5 6.67 80.0 0.0 0.0 0.0 0.0 
13-May-88 3.0 6.70 80.4 0.0 0.0 0.0 0.0 
16-May-88 3.0 6.70 80.4 0.0 0.0 0.0 0.0 
19-May-88 3.5 6.78 81.4 0.0 0.0 0.0 0.0 
23·May-88 3.5 6.78 81.4 0.0 0.0 0.0 0.0 
26-May-88 3.5 6.78 81.4 0.0 0.0 0.0 0.0 
30-May-88 1.8 6.68 80.2 0.0 0.0 0.0 0.0 

Maximum well depth (bAsl = 7.82 feet 
Number of days allowed to exceed critical depth 0 10 20 30 
Total allowable inches above critical deolh 18' ,2 .. e··· o···· 
Total number of days exceedinq critical depth 0.0 0.0 0.0 27.0 

inches 80 Critical depth (bgs) = 

Town of Charlotte Sewage Disposal Capacl!y 
1988 Seasonal High Water Table 
Former Burns Property, East of Greenbush Rd. 
Monitor Well # 8 



Heindel and Noyes; 
Oct , a. 2000: 

u.xprc jeC1$\Charlotte-;- cwnWW-,Cri\icaldepih 

Data sources: 
1. Bold: measurements by Heindel & Noyes, 1988; 
2. Un-bolded: Artificial data points, inserted half-way between actual measurements. 

Each inserted artificial value is the same as the highest field measurement either just before or just after ii. 

• Groundwater can not exceed the critical JevF.!I of th"+ rli!;posal field by 18" at any one time March 1 • May 31. 
•• Groundwater can not exceed the critical level of the disposal field by 12-17.99" for more than 10 days March 1 • May 31. 
••• Groundwater can not exceed the critical level of the disposal field by 6·11.99' tor more than 20 days March 1 • May 31. 
···• Groundwater can not exceed the critical level of the disposal field by 0-5.99" for more than 30 days March 1- May 31. 

bgs = below ground surface 
Time increment= one-half the time since the prior reading to one-half the time to the nex1 reading. 

Time # Days Water # Days Water # Days Water # Days Water 
Date Increment Depth to Water Depth to Water Level Exceeds Level Exceeds Level Exceeds Level Exceeds 

(days) (feet bgs) (inches bgs) Critical Depth by: Critical Depth by: Critical Depth by: Critical Depth by: 
18.0' 12"-17.99" 5• - 11.99" o· - 5.99" 

2-Mar-88 0.0 10.57 126.8 0.0 0.0 0.0 0.0 
7-Mar-88 4.0 10.66 127.9 0.0 0.0 0.0 o.o 
10-Mar-88 4.0 10.34 124.1 0.0 0.0 0.0 0.0 
13-Mar-88 3.0 10.34 124.1 0.0 0.0 0.0 0.0 
15-Mar-88 3.0 10.24 122.9 0.0 0.0 0.0 0.0 
19-Mar-88 4.0 10.32 123.8 0.0 0.0 0.0 0.0 
23-Mar-88 3.5 10.32 123.8 0.0 0.0 0.0 0.0 
26-Mar-88 3.5 10.32 123.8 0.0 0.0 0.0 0.0 
30-Mar-88 3,8 9.42 113.0 0.0 0.0 0.0 3.8 
2-Apr·BB 3.5 9.70 116.4 0.0 0.0 0.0 0.0 
6-Apr-88 3.5 9.70 116.4 0.0 0.0 0.0 0.0 
9-Apr-88 3.5 9.70 116.4 0.0 0.0 0.0 0.0 

13-Apr-88 3.5 9.40 112.8 0.0 0.0 0.0 3.5 
16-Apr-88 3.5 9.52 114.2 0.0 0.0 0.0 3.5 
20-Apr-88 4.3 9.52 114.2 0.0 0.0 0.0 4.3 
25-Apr-88 3.5 9.59 115.1 0.0 0.0 0.0 3.5 
27-Apr-88 2.8 9.64 115.7 0.0 0.0 0.0 0.0 
30·Apr-88 3.0 9.64 115.7 0.0 0.0 0.0 0.0 
3-May-88 3.0 9.39 112.7 0.0 0.0 0.0 3.0 
6-May-88 3.5 9.56 114.7 0.0 0.0 0.0 3.5 

10-May-88 3.5 9.56 114.7 0.0 0.0 0.0 3.5 
13-May-88 3.0 9.72 116.6 0.0 0.0 0.0 0.0 
16-May-88 3.0 9.72 116.6 0.0 0.0 0.0 0.0 
19-May-88 3.5 9.73 116.8 0.0 0.0 0.0 0.0 
23-May-88 3.5 9.73 116.8 0.0 0.0 0.0 0.0 

26-May-88 3.5 10.03 120.4 0.0 0.0 0.0 0.0 

30-Mav-88 1.8 10.03 120.4 0.0 0.0 0.0 0.0 

Maximum well deoth (bas)= > 10.66 feet 
Number of days allowed to exceed critical depth 0 10 20 30 
Total allowable inches above critical depth 18' 12·· 6 ... o+- 
Total number of days exceeding critical depth 0.0 0.0 0.0 28.5 

inches 115.6 Critical depth (bgs) = 

Town of Charlotte Sewage Disposal Capacity 
1988 Seasonal High Water Table 
Former Burns Property, East of Greenbush Rd. 
Monitor Well # 10 
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He '"del and Noyes: 
Oct. 18. 2000; 

u:\p,ojcct5\Charlctte T ownWW1C,iticalde~th 

Data sources: 
1. Bold: measurements by Heindel & Noyes, 1988; 
2. Un-bolded: Artificial data points, inserted half-way between actual measurements. 

Each inserted artificial value is the same as the highest field measurement either just before or just after it. 

• Groundwater can not exceed the critical level of the disposal field by 18" at any one time March 1 - May 31. 
•• Groundwater can not exceed the critical level of the disposal field by 12-17.99" for more than 10 days March 1 - May 31. 
••• Groundwater can not exceed the critical level of the disposal field by 6-11.99" for more than 20 days March 1 • May 31. 
•••• Groundwater can not exceed the critical level of the disposal field by 0-5.99• for more than 30 days March 1- May 31. 

bgs = below ground surface 
Time increment = one-half the time since the prior reading to one-half the time to the next reading. 

Time # Days Water # Days Water # Days Water # Days Waler 
Date Increment Depth lo Water Depth lo Water Level Exceeds Level Exceeds Level Exceeds Level Exceeds 

(days) (feet bgs) (inches bgs) Critical Depth by: Critical Depth by: Critical Depth by: Critical Depth by: 
18.0" 12"-17.99" 6" - 11.99" o· - 5.99" 

2-Mar-88 0.0 7.54 90.5 0.0 0.0 0.0 0.0 
7-Mar-88 4.0 7.58 91.0 0.0 0.0 0.0 0.0 
10-Mar-88 4.0 7.56 90.7 0.0 0.0 0.0 0.0 
13-Mar-88 3.0 7.56 90.7 0.0 0.0 0.0 0.0 
15-Mar-88 3.0 7.43 89.2 0.0 0,0 0.0 0.0 
19-Mar-88 4.0 7.49 89.9 0.0 0.0 0.0 0.0 
23-Mar-88 3.5 7.49 89.9 0.0 0.0 0.0 0.0 
26-Mar-88 3.5 7.49 89.9 0,0 0.0 0.0 0.0 
30-Mar-88 3.8 7.19 86.3 0.0 0.0 0.0 0.0 
2-Apr-88 3.5 7.30 87.6 0.0 0.0 0.0 0.0 
6-Apr-88 3.5 7.30 87.6 0.0 0.0 0.0 0.0 
9-Apr-88 3.5 7.30 87.6 0.0 0.0 0.0 0.0 

13-Apr-88 3.5 6.98 83.8 0.0 0.0 0.0 3.5 
16-Apr-88 3.5 6.98 83.8 0.0 0,0 0.0 3.5 
20-Apr-88 4.3 6.88 82.6 0.0 0.0 0.0 4.3 
25-Apr-88 3.5 6.86 82.3 0.0 0.0 0.0 3.5 
27-Apr-88 2.8 6.99 83.9 0.0 0.0 0.0 0.0 
30-Apr-88 3.0 6.99 83.9 0.0 0.0 0.0 0.0 
3-May-88 3.0 6.83 82.0 0.0 0.0 0.0 3.0 
6-May-88 3.5 6.83 82.0 0.0 0.0 0.0 3.5 

10·May-88 3.5 6.83 82.0 0.0 0.0 0.0 3.S 
13-May·88 3.0 7.14 85.7 0.0 0.0 0.0 0.0 
16-May-86 3.0 7.14 85.7 0.0 0.0 0.0 0.0 
19-May-88 3.5 7.14 85.7 0.0 0.0 0.0 0.0 
23-May-88 3.5 7.12 85.4 0.0 0.0 0.0 0.0 
26-May-88 3.5 7.15 85.8 0.0 0.0 0.0 0.0 
30-May-88 1.8 7.15 85.6 0.0 0.0 0.0 o.o 

Maximum well depth (bgs) = 8.82 feet 
Number of days allowed to exceed critical depth 0 10 20 30 
Total allowable inches above critical deolh 1s· 12·· 6 ... o···· 
Total number of days exceeding critical deoth 0.0 0.0 0.0 24.8 

inches 83.B Critical depth (bgs) = 

Town of Charlotte Sewage Disposal Capacity 
1988 Seasonal High Water Table 
Former Burns Property, East of Greenbush Rd. 
Monitor Well # 13 
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Heindel a'.\d Noyes; 
Oct. ts. 2000; 

u :l.p:ojects\Ct-.:.rloi1e T cwnWIN\Cri ncaldepih 

Data sources: 
1. Bold: measurements by Heindel & Noyes, 1988; 
2. Un-bolded: Artificial data points, inserted half-way between actual measurements. 

Each inserted artificial value is the same as the highest field measurement either just before or just after it. 

• Groundwater can not exceed the critical level of the disposal field by 1 S" at l'tny one time March 1 - May 31. 
•• Groundwater can not exceed the critical level of the disposal field by 12-17.99" for more than 10 days March 1 • May 31. 
••• Groundwater can not exceed the critical level of the disposal field by 6-11.99" for more than 20 days March 1 - May 31. 
·••• Groundwater can not exceed the critical level of the disposal field by 0·5.99" for more than 30 days March 1- May 31. 

bgs = below ground surface 
Time increment= one-half the time since the prior reading to one-half the time to the neX1 reading. 

Time # Days Water # Days Water # Days Waler # Days Water 
Date Increment Depth to Water Depth to Water Level Exceeds level Exceeds Level Exceeds Level Exceeds 

(days) (feet bgs) (inches bgs) Critical Depth by: Critical Depth by: Critical Depth by: Critical Depth by: 
18.0" 12"-17.99" 6" - 11.99" O" - 5.99" 

2-Mar-88 0.0 8.19 98.3 0.0 0.0 0.0 0.0 
7-Mar-88 4.0 7.11 85.3 0.0 0.0 0.0 o.o 
10-Mar-88 4.0 7.11 85.3 0.0 0.0 0.0 0.0 
13-Mar-88 3.0 7.23 86.8 0.0 0.0 0.0 0.0 
15-Mat-88 3.0 7.23 86.8 0.0 0.0 o.o 0.0 
19-Mar-88 4.0 7.23 86.8 0.0 0.0 0.0 0.0 
23-Mar-88 3.5 7.13 85.6 0.0 o.o 0.0 o.o 
26-Mar-88 3.5 7.20 86.4 0.0 0.0 0.0 0.0 
30-Mar-88 3,8 7.20 86.4 0.0 0.0 0.0 0.0 
2-Apr-88 3.5 7.20 86.4 0.0 0.0 0.0 0.0 
6-Apr-88 3.5 7.12 85.4 0.0 0.0 0.0 0.0 
9-Apr-88 3.5 7.12 85.4 0.0 0.0 0.0 0.0 

13-Apr-88 3.5 6.23 74.8 0.0 0.0 0.0 0.0 
16-Apr-88 3.5 6.29 75.5 0.0 0.0 0.0 0.0 
20-Apt-88 4.3 6.29 75.5 0.0 0.0 0.0 0.0 
25-Apt-88 3.5 5.30 63.6 0.0 0.0 0.0 3.5 
27-Apr-88 2.8 6.39 76.7 0.0 0.0 0.0 0.0 
30-Apr-88 3.0 6.39 76.7 0.0 0.0 0.0 0.0 
3·May.ss 3.0 4.71 56.S 0.0 0.0 3.0 3.0 
6-May-88 3.5 4.88 58.6 0.0 0.0 3.5 3.5 
10-May-88 3.5 4.88 58.6 0.0 0.0 3.5 3.5 
13-May-88 3.0 5.13 61.6 0.0 0.0 0.0 3.0 
16-May-88 3.0 5.13 61.6 0.0 0.0 0.0 3.0 
19-May-88 3.5 5.33 64.0 0.0 0.0 0.0 3.5 
23-May-88 3.5 5.33 64.0 0.0 0.0 0.0 3.5 
26-May-88 3.5 5.53 66.4 0.0 0.0 0.0 0.0 
30-Mav-88 1.8 5.53 66.4 0.0 0.0 0.0 0.0 

Maximum well depth (bosl; 8.19 feet 
Number of days allowed to exceed critical depth 0 10 20 30 
Total allowable inches above critical daoth 1 s· 12 .. s·•· a···· 
Total number of davs exceedino critical deoth 0.0 0.0 10.0 26.5 

inches 66.3 Critical depth (bgs) = 

Town of Charlotte Sewage Disposal Capacity 
1988 Seasonal High Water Table 
Former Burns Property, East of Greenbush Rd. 
Monitor Well 1115 
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6. The constraint to utilizing this capacity is likely to be 
the engineering layout. 

5. 

Additional test pits and monitoring wells were used to 
further define the site's geologic and hydrogeologic 
conditions. A large-scale permeability test was conducted 
in October 1989 in order to demonstrate a higher hydraulic 
conductivity and thus increased disposal capacity. 
The trerch test demonstrated alhydraulic conductivity of 160 -t( 
ft/day. _ With this new data tne hydrogeologic site capacity 
has been calculated as 15,500 gpd, a significant increase 
over the 5,000 gpd calculated in 1988. 

4 • 

3. Water level measurements collected in October at the start 
of the trench test revealed that water levels in the spring 
of 1988 were unusually low. As a result, a mound disposal 
system is considered necessary to meet operations 
requirements of the Environmental Protection Rules. 

2. At the request of the Agency of Natural Resources, spring 
monitoring data was collected from March through May, 1988. 
Due to shallow water table conditions this i~posed some 
limitations on the area which could be used for a disposal 
system. Phase II testing in 1989 was therefore conducted to 
increase the site capacity and to confirm the type of 
disposal which could be used on site. 

1. A property in Charlotte, Vermont has been evaluated by 
Wagner, Heindel, and Noyes, Inc., as a potential wastewater 
disposal area to serve the Charlotte Commons Commercial 
Development. This property was the subject of a preliminary 
report submitted in April of 1988. In this report, the site 
capacity was estimated to be 4,985 gpd. 

SUMMARY AND CONCLUSIONS 

CHJ\.JU.OTTE COMMONS COMMP.RCTJ\ T.. CF.NTF.H 
WASTEWATER DISPOSAL SITE EVALlJATION 

z/;C/10 ·---- 

P.O. Box 16?.9 Burlmqton. Vermont 05'102-1629 807.,658·Ctl?.O 
Wagner, Heindel, and Noyes, Inc. con::u;t;:1q <:;cckx:w:l'.; 

3/ 

·1 
1 

1 
1 

1 

1 • i 

~ 
. I . 
- ' . 

:':.~ ' . . ' ,; l 

., 
• l 

H 

v ......, 
l • I 



acr: nsr ,f2cNCft- TESr: 3.L 
,-u .......................... 

Cl!Attllm WllllOX5 MELL DATA SUH:L\U 

MtLL I DISTABCI ror or Plri GROUHO STICl-UP STATIC STATIC nAI. W.L. TIHl TO rm u. rm 11.L. Cl.AT mv or 
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12 46 118.06 116.06 2.00 U6 109.60 2.96 IIU~O 
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TOWN OF CHARLOTTE: MUNICIPAL WASTEWATER DISPOSAL SYSTEM
Former Burns Property, East of Greenbush Road (WW-4-1485)

OVERALL SITE CAPACITY ANALYSIS
Proposed Expansion of Disposal Capacity from 4,999 GPD to 6,499 GPD

Calculation Method: Darcy's Law: Q = K x I x (L x h) x 7.48

A. Primary Trenches:
Number of Trenches: 8

Trench Bottom Elevation: 115.25
Design Flow: 6,499

Equivalent Trench Length: 190

Parameter Description Value Units Calculations: Source of Value Used
K Hyd. Conduct. 160 ft/day Trench Test (conducted in Oct. 1989, see Feb. 1990 WH&N Report)
i 0.0263 ft/ft Estimated hydraulic gradient from induced groundwater mound

Trench bottom elev.: 115.25 ft.
Minus Req'd Unsat. Soil: 3.0 ft.
= Max. GW Mound Elev. 112.25 ft.

Elev. Of limitibg Cond. To E: 107.00 ft. i = 2.63%
Distance to Limiting Cond. 200 ft.

h 2.25 ft GW Mound Elev. 112.25 ft.
Minus Limit. Cond. Elev. 110.00 ft.

2.25 ft.
L 190 ft

Solve for Q:
Q 13,430 GPD Q = K x I x (L x h) x 7.48 gal./cf

B. Replacement Trenches:
Number of Trenches: 8

Trench Bottom Elevation: 113.1 (Lowest Possible Value)
Design Flow: 6,499

Equivalent Trench Length: 190

Parameter Description Value Units Calculations: Source of Value Used
K Hyd. Conduct. 160 ft/day Trench Test (conducted in Oct. 1989, see Feb. 1990 WH&N Report)
i 0.0262 ft/ft Estimated hydraulic gradient from induced groundwater mound

Trench bottom elev.: 113.1 ft.
Minus Req'd Unsat. Soil: 3.0 ft.
= Max. GW Mound Elev. 110.1 ft.

Elev. Of limiting Cond. To E: 107.0 ft. i = 2.62%
Distance to Limiting Cond. 120 ft.

h 1.1 ft GW Mound Elev. 110.1 ft.
Minus Limit. Cond. Elev. 109.0 ft.

1.1 ft.
L 190 ft

Solve for Q:
Q 6,584 GPD Q = K x I x (L x h) x 7.48 gal./cf

ATTACHMENT B

Hydraulic Gradient from GW to
Limiting Condition to East:        ((GW

mound - E. Limit Cond)/Dist)

Hydraulic
Gradient

Available
Transmitting

Thickness
Cross-slope

Length
Based on overall trench area including 10-foot gap between  trenches

Hydrogeologic
Site Capacity

Hydraulic
Gradient Hydraulic Gradient from GW to

Limiting Condition to East:        ((GW
mound - E. Limit Cond)/Dist)

Available
Transmitting

Thickness
Cross-slope

Length
Based on overall trench area including 10-foot gap between  trenches

Hydrogeologic
Site Capacity



Site: Primary Disposal Site - North End - General Conditions
Calculation Method:    Darcy's Law

Q = KiA x 7.48
where Q = Design Flow, or Hydrogeologic Site Capacity

  or Q/ft = Design Flow per Linear Foot
i = Hydraulic Gradient
A = L x h = Cross Sectional Area, Sq. Ft.
7.48 = Conversion from Cu. Ft. to Gallons

Parameter Units Notes:
K 160 ft/day Value for Very Fine Sandy Loam 6,499 Design Flow (GPD)
i 0.026 ft/ft Hydraulic Gradient (Slope of Limiting Conditions) 180.0 Total width of Trenches (LF)

A 1 Ft Calculate using Linear Loading Rate 36.1 Application in Gaa/Day/LF
Des Q 36.1 gpd/lf Design Flow - One 8' wide bed at 1 GPD/SF

Solve for: h = height of induced groundwater mound (IGWM)
h = 1.15 Ft

Inv. Elev. Below Inv. Bottom Elev.
West Edge 0 109.10 0.00 109.1 116.25 1 115.25 6.15 Okay,3.0' or Greater

9.0 109.13 0.29 109.4 116.25 1 115.25 5.84 Okay,3.0' or Greater
Middle 18.1 109.15 0.57 109.7 116.25 1 115.25 5.53 Okay,3.0' or Greater

27.1 109.18 0.86 110.0 116.25 1 115.25 5.21 Okay,3.0' or Greater
East Edge 36.1 109.20 1.15 110.3 116.25 1 115.25 4.90 Okay,3.0' or Greater

Attachment C

Town of Charlotte

Municipal Wastewater Disposal Ssystem

Trench 1 Calculate Trench Bottom Elevations to Provide 3.0 feet of Unsaturated Thickness Below Trench Bottoms.

Hydrogeologic Analysis

Comment

Assigned
Value

Elev. SHGWT
Plus IGWM, Ft.

Add Induced
GW Mound, Ft.

Highest Lim.
Cond. Elev.

FtTrench No.

Gallons
per Day

Q/ft

Trench Bottom Elev. Calcs. Unsat. Thickness
Below Trench including

Induced Mound, Ft.



Site: Primary Disposal Site - Middle Portion - General Conditions
Calculation Method:    Darcy's Law

Q = KiA x 7.48
where Q = Design Flow, or Hydrogeologic Site Capacity

  or Q/ft = Design Flow per Linear Foot
i = Hydraulic Gradient
A = L x h = Cross Sectional Area, Sq. Ft.
7.48 = Conversion from Cu. Ft. to Gallons

Parameter Units Notes:
K 160 ft/day Value for Very Fine Sandy Loam 6,499 Design Flow (GPD)
i 0.026 ft/ft Hydraulic Gradient (Slope of Limiting Conditions) 180.0 Total width of Trenches (LF)

A 1 Ft Calculate using Linear Loading Rate 36.1 Application in Gaa/Day/LF
Des Q 36.1 gpd/lf Design Flow - One 8' wide bed at 1 GPD/SF

Solve for: h = height of induced groundwater mound (IGWM)
h = 1.15 Ft

Inv. Elev. Below Inv. Bottom Elev.
West Edge 0 108.90 0.00 108.9 116.25 1 115.25 6.35 Okay,3.0' or Greater

9.0 109.18 0.29 109.5 116.25 1 115.25 5.79 Okay,3.0' or Greater
Middle 18.1 109.45 0.57 110.0 116.25 1 115.25 5.23 Okay,3.0' or Greater

27.1 109.73 0.86 110.6 116.25 1 115.25 4.66 Okay,3.0' or Greater
East' Edge 36.1 110.00 1.15 111.1 116.25 1 115.25 4.10 Okay,3.0' or Greater

Attachment D

Town of Charlotte
Hydrogeologic Analysis

Municipal Wastewater Disposal Ssystem

Assigned
Value

Trench 1 Calculate Trench Bottom Elevations to Provide 3.0 feet of Unsaturated Thickness Below Trench Bottoms.

Trench No.

Gallons
per Day

Q/ft

Highest Lim.
Cond. Elev.

Ft
Add Induced

GW Mound, Ft.

Elev. SHGWT
Plus IGWM,

Ft.

Trench Bottom Elev. Calcs.
Unsat. Thickness

Below Trench
including Induced

Mound, Ft. Comment



Site: Primary Disposal Site - South End - General Conditions
Calculation Method:    Darcy's Law

Q = KiA x 7.48
where Q = Design Flow, or Hydrogeologic Site Capacity

  or Q/ft = Design Flow per Linear Foot
i = Hydraulic Gradient
A = L x h = Cross Sectional Area, Sq. Ft.
7.48 = Conversion from Cu. Ft. to Gallons

Parameter Units Notes:
K 160 ft/day Value for Very Fine Sandy Loam 6,499 Design Flow (GPD)
i 0.026 ft/ft Hydraulic Gradient (Slope of Limiting Conditions) 180.0 Total width of Trenches (LF)

A 1 Ft Calculate using Linear Loading Rate 36.1 Application in Gaa/Day/LF
Des Q 36.1 gpd/lf Design Flow - One 8' wide bed at 1 GPD/SF

Solve for: h = height of induced groundwater mound (IGWM)
h = 1.15 Ft

Inv. Elev. Below Inv. Bottom Elev.
West Edge 0 109.00 0.00 109.0 116.25 1 115.25 6.25 Okay,3.0' or Greater

9.0 108.78 0.29 109.1 116.25 1 115.25 6.19 Okay,3.0' or Greater
Middle 18.1 108.55 0.57 109.1 116.25 1 115.25 6.13 Okay,3.0' or Greater

27.1 108.33 0.86 109.2 116.25 1 115.25 6.06 Okay,3.0' or Greater
East Edge 36.1 108.10 1.15 109.2 116.25 1 115.25 6.00 Okay,3.0' or Greater

Attachment E

Trench 1 Calculate Trench Bottom Elevations to Provide 3.0 feet of Unsaturated Thickness Below Trench Bottoms.

Trench No.

Gallons
per Day

Q/ft

Highest
Lim. Cond.

Elev. Ft

Town of Charlotte
Hydrogeologic Analysis

Add Induced
GW Mound,

Ft.

Elev. SHGWT
Plus IGWM,

Ft.

Trench Bottom Elev. Calcs.
Unsat. Thickness

Below Trench
including Induced

Mound, Ft. Comment

Municipal Wastewater Disposal Ssystem

Assigned
Value
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Site: Primary Disposal Site - South End - Localized Conditions
Calculation Method:    Darcy's Law

Q = KiA x 7.48
where Q = Design Flow, or Hydrogeologic Site Capacity

  or Q/ft = Design Flow per Linear Foot
i = Hydraulic Gradient
A = L x h = Cross Sectional Area, Sq. Ft.
7.48 = Conversion from Cu. Ft. to Gallons

Parameter Units Notes:
K 160 ft/day Value for Very Fine Sandy Loam 2437 Design Flow (GPD)
i 0.012 ft/ft Hydraulic Gradient (Slope of Limiting Conditions) 49.8 Total width of Flow Path

A 1 Ft Calculate using Linear Loading Rate 48.9 Application Rate in Gal/LF
Des Q 48.9 gpd/lf Design Flow - One 8' wide bed at 1 GPD/SF

Solve for: h = height of induced groundwater mound (IGWM)
h = 3.41 Ft

Inv. Elev. Below Inv. Bottom Elev.
West Edge 0 109.10 0.00 109.1 116.25 1 115.25 6.15 Okay,3.0' or Greater

12.2 108.90 0.85 109.8 116.25 1 115.25 5.50 Okay,3.0' or Greater
Middle 24.5 108.70 1.70 110.4 116.25 1 115.25 4.85 Okay,3.0' or Greater

36.7 108.50 2.56 111.1 116.25 1 115.25 4.19 Okay,3.0' or Greater
East Edge 48.9 108.30 3.41 111.7 116.25 1 115.25 3.54 Okay,3.0' or Greater

Attachment I

Trench Bottom Elev. Calcs.
Unsat. Thickness

Below Trench
including Induced

Mound, Ft. Comment

Town of Charlotte
Hydrogeologic Analysis

Municipal Wastewater Disposal Ssystem

Assigned
Value

Trench 1 Calculate Trench Bottom Elevations to Provide 3.0 feet of Unsaturated Thickness Below Trench Bottoms.

Trench No.

Gallons
per Day

Q/ft

Highest Lim.
Cond. Elev.

Ft
Add Induced

GW Mound, Ft.

Elev. SHGWT
Plus IGWM,

Ft.



Site: Primary Disposal Site - East Side - Localized Conditions
Calculation Method:    Darcy's Law

Q = KiA x 7.48
where Q = Design Flow, or Hydrogeologic Site Capacity

  or Q/ft = Design Flow per Linear Foot
i = Hydraulic Gradient
A = L x h = Cross Sectional Area, Sq. Ft.
7.48 = Conversion from Cu. Ft. to Gallons

Parameter Units Notes:
K 160 ft/day Value for Very Fine Sandy Loam 4062 Design Flow (GPD)
i 0.017 ft/ft Hydraulic Gradient (Slope of Limiting Conditions) 56.4 Total width of Flow Path

A 1 Ft Calculate using Linear Loading Rate 72.0 Application Rate in Gal/LF
Des Q 72.0 gpd/lf Design Flow - One 8' wide bed at 1 GPD/SF

Solve for: h = height of induced groundwater mound (IGWM)
h = 3.54 Ft

Inv. Elev. Below Inv. Bottom Elev.
West Edge 0 109.10 0.00 109.1 116.25 1 115.25 6.15 Okay,3.0' or Greater

18.0 108.90 0.88 109.8 116.25 1 115.25 5.47 Okay,3.0' or Greater
Middle 36.0 108.70 1.77 110.5 116.25 1 115.25 4.78 Okay,3.0' or Greater

54.0 108.50 2.65 111.2 116.25 1 115.25 4.10 Okay,3.0' or Greater
East Edge 72.0 108.30 3.54 111.8 116.25 1 115.25 3.41 Okay,3.0' or Greater

Attachment J

Trench Bottom Elev. Calcs.
Unsat. Thickness

Below Trench
including Induced

Mound, Ft. Comment

Town of Charlotte
Hydrogeologic Analysis

Municipal Wastewater Disposal Ssystem

Assigned
Value

Trench 1 Calculate Trench Bottom Elevations to Provide 3.0 feet of Unsaturated Thickness Below Trench Bottoms.

Trench No.

Gallons
per Day

Q/ft

Highest Lim.
Cond. Elev.

Ft
Add Induced

GW Mound, Ft.

Elev. SHGWT
Plus IGWM,

Ft.
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