Subchapter 8 — Wastewater Disposal Systems
81-801 General Requirements

@ A wastewater disposal system/s may be located on the property to be developed or on
other land to which the property owner has permanent legal access. Proof of
permanent legal access will be required prior to issuance of any permit.

(b) New projects and projects with increases in design flow must be designed and
constructed in full accord with these rules. A fully complying primary and
replacement area shall be defined, except as otherwise provided in these rules.

(© When reviewing projects under these rules, the secretary shall review not only the
project itself but shall also review all potable water supplies and wastewater systems,
in existence or permitted at the time the permit application for the project is deemed
complete, that are potentially affected by the proposed project. This review shall, at a
minimum, assure that the project will not adversely affect such potable water supplies
and/or wastewater systems and shall assure that the project does not eliminate
potential replacement areas for potable water supplies and wastewater systems
located on the same lot as the one on which the proposed project is located.

§1-802 Minimum Site Conditions
@) Prescriptive Approach

Q) There shall be at least 24 of naturally occurring permeable soil over bedrock,
and

2 There shall be at least 24” of naturally occurring permeable soil above the
seasonal high watertable, and

3 The maximum ground slope does not exceed 20%.

Note: Slopes up to 30% may be used for (1) projects located in
municipalities which have: a planning process that has been confirmed by the
applicable regional planning commission, in accordance with 24 V.S.A.
84350(e)(i); zoning by-laws, subdivision regulations, and sewage ordinances;
and zoning by-laws, subdivision regulations, or other regulations or
ordinances that incorporate standards for transportation construction, flood
management, and soil and erosion control, and provisions that encourage
growth in designated growth centers while limiting growth in surrounding
open areas; or (2) for any project five years after the effective date of these
rules.
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§1-802

(b)

(©)

Minimum Site Conditions — continued
Enhanced Prescriptive ApproachEI

Q) There shall be at least 18” of naturally occurring soil over bedrock and the soil
shall be determined to have sufficient hydraulic capacity to transmit the
effluent away from the site. This calculation shall be made using a site
specific design based on the same hydrogeologic analysis used to deal with
sites with 18" or less to the SHWT, and

2 There shall be at least 18” of naturally occurring soil above the seasonal high
watertable when using the enhanced prescriptive approach, except that sites
with at least 12” of naturally occurring soil above the seasonal high watertable
may be used when:

(A)  The designer prepares a plan incorporating drainage of the site and
asserts that the drainage will lower the seasonal high watertable to
provide at least 18” of permeable soil below the surface of the
naturally occurring soil, and

(B)  The secretary agrees with the designer’s assertion, or if the secretary
does not agree, the designer demonstrates through construction of a
drainage system and the performance of groundwater monitoring in
accordance with section 1-807 below, that the seasonal high watertable
is lowered to at least 18” below the surface of the naturally occurring
soil.

3 The maximum ground slope does not exceed 30%.
Performance Based Approach *
1) There shall be at least 18” of naturally occurring soil above bedrock.

(2) Sites, which do not meet the above requirements for prescriptive designs or
enhanced prescriptive designs for depth to SHWT, may demonstrate

! The enhanced prescriptive approach and the performance based approach may be
used (1) for projects located in municipalities that have: a planning process that has
been confirmed by the applicable regional planning commission, in accordance with
24 V.S.A. 84350(e)(i); zoning by-laws, subdivision regulations, and sewage
ordinances; and zoning by-laws, subdivision regulations, or other regulations or
ordinances that incorporate standards for transportation construction, flood
management, and soil and erosion control, and provisions that encourage growth in
designated growth centers while limiting growth in surrounding open areas; or (2) for
any project five years after the effective date of these rules.
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§1-802

§1-803

(@)

(b)

(©)

Minimum Site Conditions — continued

compliance with the rules, based on a detailed and site specific analysis. The
analysis must demonstrate that the system will function during all portions of
the year while maintaining at least 6 of naturally occurring unsaturated soil
above the calculated level of the effluent plume.

The calculations may be based on site specific testing or on a desktop
hydrogeologic analysis. All desktop hydrogeologic analyses shall be based on
conservative assumptions. The level of information required in order to
determine compliance with the rules will be related to site specific conditions
with more “limited” sites requiring more detailed information.

3 A site specific approval to construct a system on a site with a ground slope
exceeding 30% may be approved upon a request from a designer that:

(A)  Provides specific instructions on the method of construction,

(B)  Explains how the stability of the site will be maintained during and
after construction with specific attention to erosion control, and

(C)  Provides site specific guidance as needed for safe construction.

Design Flow

Design flows shall be determined based on Table 1. Directions for calculating
reductions in design flow based on plumbing fixture type and connection to municipal
sewage systems are included in the Table.

When determining the flows for a particular project, the Secretary may determine that
there is sufficient justification for requiring higher or lower flow values. The
Secretary shall consider: the nature and design of the project; whether multiple units
will be interconnected; past experience on existing projects; metered flows; the
design safety factor allowances in Tablel figures; and the potential for future
fluctuations in flows when reviewing proposals for reductions in design flow.

Flow metering used to support a request for an increase in the amount or type of uses
for an existing project, or to support new projects, will require at least six months of

daily meter readings. The metering period shall include the peak use periods if there
is a seasonal variation such as for a campground or ski area. The strength of the
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§1-803

(d)

()

Design Flow - continued

wastewater must also be measured when needed to size the disposal field or any
treatment devices, or to determine any adjustments in leachfield loading rates that
may be required. Any decision to adjust design flows based on flow metering must
consider data concerning peak flow and long term effects on the treatment and
disposal system.

For projects without a specific design flow in table 1, such as food processing plants,
the Secretary will determine a design flow for the specific project. The decision will
be based on available information related to the equipment and from metering
information from similar projects that is submitted by the designer or that is available
from other sources. The strength of the wastewater must also be measured when
needed to size the disposal field or any treatment devices, or to determine any
adjustments in leachfield loading rates that may be required.

When collection and building sewers exceed 500 feet in total length, the design flow
shall include an allowance for infiltration. New collection systems shall be estimated
at 300 gallons/inch of diameter/mile of pipe/day, except when the designer provides
project specific information that supports a reduction to not less than 200 gallons/inch
of diameter/mile of pipe per day. When a reduction is granted, the acceptable level of
leakage for the post construction leakage testing must also be proportionately
reduced.

Table 1

Design Flow for Residential Units

(@)

The design flow for single family units shall be calculated on the following
requirements:

(1) The design flow for each person shall be 70 gallons per person per day, and

(2) The first three bedrooms shall be assumed to have two persons per bedroom, and

(€)) Each additional bedroom may be assumed to have one person per bedroom.
When a building will be subject to rental use or when it is likely there will be

extended or frequent high occupancy use, the system should be sized for at least

2 persons per bedroom, and

4) The design flow for a single family residence on its own individual lot shall be

based on a minimum of three bedrooms.
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§1-803

Design Flow - continued
Table 1 - continued

(b)

(©)

When five or more single family units are connected to a single soil based wastewater
disposal system the designer may choose to use the following design flows that are
based only on the number of units without regard for the number of bedrooms:

Number of Single Family | Project Design Flow
Units
5 units 1575 gallons per day
6 units 1830 gallons per day
7 units 2065 gallons per day
8 units 2280 gallons per day
9 units 2565 gallons per day
10 units 2800 gallons per day
11 units 3036 gallons per day
12 units 3264 gallons per day
13 units 3484 gallons per day
14 units 3696 gallons per day
15 units 3900 gallons per day
16 units 4112 gallons per day
17 units 4369 gallons per day
18 units 4518 gallons per day
19 units 4712 gallons per day
20 units 4900 gallons per day
20+ units # of units X 245 gallons per
day

Note: Single family units with only one bedroom, such as condominiums and
apartment buildings will not benefit from the use of the table. Single family
units with two bedrooms will benefit from use of the table when 11 or more
units are connected to a single soil based wastewater disposal system.

Note: Wastewater disposal systems of 6500 GPD or more may also require an
Indirect Discharge Permit.

Single family units connected to municipal sewer systems may use a design flow of
210 gallons per unit per day, regardless of the number of bedrooms.
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§1-803 Design Flow - continued

Table 1 - continued

OTHER ESTABLISHMENTS GALLONS/PERSON/DAY*?"
(unless otherwise noted)
Assembly Areas, Conference ROOM ........cooiii it e 5
ATTPOItS (PEI PASSENGET) vttt it e et eeete e e e e et e e e e e e e e eaeaaeeenaennas 5
Bathhouses and SWimming POOIS ..o D
Bowling Alley (no food service)(per 1ane) .........c.oeveeie i i e e 75
Camps: Construction camps (SEMI-permanent) ..........oovevveiieiierinnineeneennn 50
Day camps (no meals served) ........c.ovveiiiiir i, 15

Resort Camps (night & day) with limited plumbing ...................... 50

Campground with central comfort stations: based on maximum design of 4 people per site

Flush toilets and SHOWEIS. .........ov e e e e e 75

Flush toilets without Showers ...........ccoiiii i, 60
Cafeterias (P SEAL) ... ... eu i ettt et e e e e e e e e e 50
Churches:

Sanctuary Seating X 25%0 . ....vuviuiiii i e e e D

L0 TU ] (o ST ] 01T PP - |
LO00] 1110 |- PP 50
Country Clubs (per resident Member).......c.c.oiii i e e 100
Country Clubs (per non-resident member present).............ccoceveiiiiiiiiiiiiiiiieieenn.. 25
Day Care Centers:

Without meals: ... e 1D

Withonemeal: .......... ... .. ... . . 20

WIth tWOo Meals: ... e e 25
Dentists:

Staff MembEr ... 35

=Y O 3 200
Doctor's Office:

Staff Member ... 35

PatieNt. . 10
Room Rentals:

Boarding HOUSES ... e e e e e 50

Addition for non-resident boarders .............ccoceeeiiiiii i i veneen. 10

Rooming Houses (per occupant bed space) .........ccovvviiiiiiienen o . 40
Factories (gallons per person, per shift, exclusive of industrial waste) ..................... 15
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§1-803 Design Flow — continued

Table 1 - continued

OTHER ESTABLISHMENTS

GALLONS/PERSON/DAY?P

(unless otherwise noted)

Gyms: Per PartiCipant. .. .......vuvieiie i i i e e e e e e 10
) 01T 1o P 3
HaIrdressers: OPEIAtOr ... ... i. ittt et e e e e e et e et e e e e et e e e 10
P CRAIT L. e e e 150
Hospitals (Per Ded SPACE) .....vvee et et e e e e 250
Hotels with Private Baths(per person sleeping Space) © ...........cc.eeueeunivnienienienirninnnnn. 50
Institutions other than hospitals (per bed)..........c.ccoieiiiiiiiiiiic e eeenn,. 125
Laundries, self service (gallons per maching) ...........ccoeviiiiiie e, 500
Mobile Home Parks:
For disposal systems serving 4 or fewer trailers (per Space) ..........c.oceevvivnnnnnes 450
For disposal systems serving 5 or more trailers (per space) ...........cccecvvvvnennnn. 250
Motels with bath, toilet (per person sleeping SPace)..........ceuueueueieieineieinennnn, 50
Picnic Parks (toilet wastes only/picnicker) .. e e 5
Restaurants (toilet and kitchen wastes/seat, lncludlng
restaurant and bar Seats) .........c.oovii i 30
Additional per seat for restaurant serving 3 meals perday ...... ............. 15
Restaurants (fast food - see cafeterias)..........c.ocovviiiiiiiiiii e, 50
Schools:
2 70 1o 1o 100
Day, without gyms, cafeterias, or SNOWErS ..........cccviviiiiiiiiiin e, 15
Day, with gyms, cafeterias, and SNOWEIS ..........cccvviviiiiieiii i iiieene 25
Day, with cafeteria, but without gyms or showers ...............ccoeevveenen . 20
Service Stations (first set 0f gas PUMPS) ...ov i i e 500
(each set thereafter) .. e e e 300
Sewer Line Infiltration (Where appllcable) 300 gal/m plpe/dla/mlle/day
**Shopping Centers/Stores:
Large Dry GOOUS ......uietieiee et e e et e e e e e e e 5 GPD/100 ft?
Large Supermarkets with meat department without garbage grinder ... 7.5 GPD/100 ft?
Large Supermarket with meat department with garbage grinder 11 GPD/100 ft?
Small Dry Good Stores (in shopping Centers) ..........covovveiiiiiiiininnnnen. 100 GPD/store
Subdivision per lot (or 150 per bedroom, whichever is greater) ....................... 450
Theaters:
Movie (per auditorium Seat)..........oevveveireee s iiieiieeeeanas 5
Drive-in (Per CAr SPACE) ... ..vvree ittt ee et eae e ee e e e e e e e 5
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§1-803 Design Flow - continued

Table 1 - continued

OTHER ESTABLISHMENTS GALLONS/PERSON/DAY?"
(unless otherwise noted)

Travel Trailer Parks without individual water & sewer hookups

Comfort Station (per trailler SPace) .......c.oovvviiiiiiiiiiiiine e, 50
Dumping Station (per trailer Space) ..........coocevviieiiiiiiiii it i, 25
Travel Trailer Parks with individual water & sewer hOOKUPS..........ccvveveiiviiiiiinnn, 75

(per trailer space)
Veterinary Clinic (3 or less doctors):

without animal boarding ... 750/clinic

with animal boarding ..........ccoveiir i 1,500/clinic
Workers:

Construction (at semi-permanent CampPS) .......vuveererierireere e eeeneeaenennas 50

Day at schools and offices (per Shift) ... 15

& Use eighty (80) percent of above design flows for projects to be connected to a discharging
municipal wastewater treatment facility with a design capacity of 50,000 gallons per day or greater.
Note that this design flow reduction applies only to the wastewater flow and DOES NOT apply for a
project's associated water supply system design flows.

b A 10% reduction in the design flow; except for single family residences, campgrounds, and travel
trailer parks, may be used when the plumbing are standard water saving designs. Toilets must be 3.5
gallons per flush or less and shower and faucets are 2 gallons per minute or less. This reduction does
not apply to single family residences , campgrounds or travel trailer parks as those number have
already been adjusted.

¢ Does not include laundry or restaurant waste.

Elderly housing may be calculated at 1.5 people per bedroom
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§1-804

§1-805

(@)

(b)

Building Sewers, Sewer Collection Systems, and Lift Stations

Appendix 1-A: Design Guidelines, provides acceptable criteria for the design of these
components.

Soil and Site Evaluations

General

A designer shall conduct a soil and site evaluation. The designer shall prepare a soil
and site evaluation report including the necessary tests and investigations in the
following specific areas: that may include soil excavation, percolation testing, site
and terrain investigation, groundwater levels, water supply investigations, and
hydrogeologic investigations.

Soil and Site Evaluations

A designer shall conduct soil excavations in locations chosen to accurately establish
the soil conditions across the primary and replacement sewage disposal areas. The
minimum number of excavations will be two for the primary and two for the
replacement area unless a proposal to use fewer excavations is approved by the
Secretary on a site specific basis. More excavations will be necessary to properly
evaluate a site for systems with design flows greater than 600 gallons per day or when
initial investigation identifies a highly varied soil condition. The Secretary will allow
fewer excavations if the consultant demonstrates that the soils are uniform. Primary
and replacement areas shall be tested to a depth sufficient to demonstrate that, when
installed, the proposed wastewater disposal systems will meet the isolation distances
to bedrock, seasonal high water table, and impervious soil. The Secretary may require
additional investigations and excavations to be conducted within each proposed
disposal field area to determine uniform suitability of soils or adequacy of depth over
bedrock, impervious soils, and the seasonal high water table. Excavations shall be
conducted prior to percolation tests to determine at what depth the percolation test
shall be conducted. All soils information derived from excavations for the project
shall be submitted including excavations that are not used as the basis of any
particular wastewater disposal system design.

1) The location of each excavation shall be individually identified and accurately
shown on the site plan.
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§1-805

§1-806

(@)

(b)

(©

Soil and Site Evaluations - continued

2 A soil profile description shall be written for each excavation. The thickness
of the different soil horizons shall be indicated. Horizons shall be
differentiated on the basis of color, texture, soil mottles, density, structure and
bedrock. Depth shall be measured from the ground surface. The estimated
elevation of the seasonal high water table shall be specified. Absence of a
seasonal high water table shall also be specified. Soil mottles shall be
described in accordance with Appendix 2-A.

3) Percolation tests shall be conducted in representative locations within the
proposed disposal system areas using the procedures in Appendix 4-A. At
least four percolation tests are required, with two in the primary area and two
in the replacement area unless a lesser number is approved by the Secretary.
The Secretary may require more tests for systems larger than 600 GPD, or
when the soils downslope of the system are in question.

Groundwater Level Monitoring

If a groundwater level monitoring program is proposed by a designer, or required by
the Secretary, the Secretary shall be notified prior to beginning the monitoring
program so that the Secretary can make periodic site inspections during the
monitoring period. It is strongly suggested that a plan of study for the site be
prepared by the designer and approved by the Secretary before any work begins to
ensure that the results of the testing program will be acceptable. The designer should
apply no later than February 1% to allow sufficient lead time for review and approval
of a monitoring plan. Any proposal for monitoring groundwater levels must include a
property access agreement so that Agency personnel can inspect the site during the
monitoring period. Any groundwater monitoring program must consider drainage
patterns, soil textures, relief watershed, monitor installation procedures, monitor
locations, and monitoring schedule.

Data collected from groundwater monitoring shall be evaluated against weather
conditions over the period of measurement and data from other sites. In years with
unusual seasonal groundwater patterns, actual monitoring data may not be
representative of long-term seasonal high groundwater.

The minimum groundwater monitoring period for seasonal high water table shall be
March 1 through May 31. Groundwater levels shall be measured at least weekly over
this period, with no more than seven days between any two consecutive
measurements. When groundwater comes to the critical depth for the disposal field
proposed for the site, measurement frequency shall increase to no more than four days
between any two measurements, until it drops below the critical depth. Each reading
will represent a time period equal to the number of days between one half the time
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81-806

(d)

(€)

(h)

Groundwater Level Monitoring — continued

since the prior reading to one half the time to the next reading. These are the
cumulative number of days between March 1 and May 31 in a given year.

For sites with at least 24” of naturally occurring soils above the seasonal watertable,
the depths and standards are:

1) The critical level is 36 inches below the bottom of the system for subsurface
systems in accordance with §1-810 or 1-811 Disposal Fields. The critical
levels are 24 inches below ground surface for mound systems and 36 inches
below ground surface for at-grade systems constructed in accordance with
81-816 (g) Site Modifications. The critical level for filtrate effluent disposal
systems is 24 inches below the bottom of the disposal system or the ground
surface, whichever is lower in elevation.

2 The monitoring data must show that the groundwater does not exceed the
critical level by zero to 6 inches for more than 30 days, by 6 to 12 inches for
more than 20 days, by 12 to 18 inches for more than 10 days, or by more than
18 inches at any one time.

For sites with less than 24” of naturally occurring soil above the seasonal water table
the basis of design will be an enhanced prescriptive design or a design based on a site
specific hydrogeologic approach. The design will specify the critical depth of soil
required to transmit the effluent away from the system while maintaining at least 6”
of naturally occurring soil above the effluent. The depths and standards are:

1) the measured water level shall never be less than 6” from the ground surface,
and

2 the measured water level shall not rise more than 6 above the critical level
more than 10 days during the monitoring period, and

3 the measured water level shall not rise above the critical level more than 20
days during the monitoring period.

On some sites, due to low permeability soils, perched water tables may form in upper
soil horizons. For the purpose of any wastewater disposal system design under these
rules, a perched water table is the seasonal high water table. The consultant may
analyze these in the same manner as any other type of groundwater table.
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§1-807

(a)

(b)

(©

(d)

(d)
§1-808

(@)

(b)

Septic Tanks

All soil based wastewater disposal systems, including gray water disposal systems,
shall include a septic tank. The septic tanks shall be sized as noted below:

Minimum Sizes for Septic Tanks

Design Flow, Gal/Day Liquid Capacity Below the Invert of the Outlet *
Less than 750 Gal/Day ................... 1,500 gallons
750 Gal/day or more ...........c.eeeneen. twice the design flow

* Unless a smaller tank can be justified by the designer.

Note: When an internal pump is installed within the septic tank, the capacity of the
tank must be increased to allow for the dose volume and any emergency storage
capacity that will be provided within the septic tank.

Use of garbage grinders is strongly discouraged. The septic tank capacity shall be
increased by a minimum of 25% if a garbage grinder is used.

All septic tanks shall be installed with access risers to grade.

All septic tanks shall be tested for leakage after installation in accord with the
standards in Appendix 1-A-06. All tanks shall meet the standards for acceptable
leakage prior to being placed into service.

Specification and Maintenance. See Appendix 3-A
Grease Interceptor

An approved grease interceptor shall be installed in the waste line leading from sinks,
drains, dishwashers, and other fixtures or equipment in restaurants, cafeterias, bars or
clubs, hotels, factories, or school kitchens or other establishments where grease would
be a particular concern.

The grease interceptor shall normally be located outside of any building and shall be
sized by the designer to account for the volume and temperature of the flow such that
the discharge from the grease interceptor will not have an oil and grease
concentration of more than 25 mg/I.

Note: The Vermont Plumbing Rules may require installation of an interior grease

interceptor. If required, it will not substitute for the grease interceptor required by
these rules.
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§1-810

(@)

(b)

(©)

(d)

(€)

()

9)

(@)

(b)

Dosing and Pressure Distribution System Design

Dosing is recommended for all wastewater systems and is required when the design
flow requires more than 500 linear feet of distribution piping.

Dosing may be accomplished by pumps, siphons, or other devices that can provide
sufficient flow and pressure to meet the design requirements of the distribution
system.

Any wastewater system using pressure distribution shall be dosed. The wastewater
disposal system shall be designed to maintain a minimum pressure of 1 PSI (or 2.3
feet of head) at the end of each distribution line. There shall be a maximum of a 10%
difference in the per-square foot loading rate between any two trenches or beds within
a system. No trench or bed shall be loaded at a rate exceeding that permitted based on
the percolation rate and any factors associated with advanced treatment except when
approved as an innovative or alternative system. There shall be a maximum 10%
difference in the discharge rate between any two orifices in a single trench or bed.
The design shall provide even distribution throughout the disposal field. The
minimum dose volume shall be 5 times the volume of the distribution network that
must be filled during each dosing cycle. There shall be at least 4 dosing cycles per
day based on the design flow of the wastewater system.

Pressure distribution pipe shall be smooth, rigid pipe and the pipe network shall be
designed to allow for periodic cleaning.

All distribution pipe shall be laid level. Distribution pipe serving separate absorption
trenches or absorption beds may be installed at different elevations provided that the
design ensures even distribution.

The minimum orifice diameter shall be 1/8”. An effluent filter that prevents passage
of particles larger than 1/8” shall be used to protect the pump, siphon, or other dosing
device and the distribution piping. The orifices shall be on the upper side of the pipe
and shall be protected by orifice shields. One or more additional orifices may be
placed in the bottom of the pipe to facilitate drainage in situations where freezing of
the distribution pipe is possible.

Alternative designs proposed by a designer that result in equal distribution may be
approved by the secretary.

Absorption Trenches

All absorption trench disposal fields shall comply with all isolation requirements set
forth in Appendix 5-A in addition to the isolation requirements in this subsection.

Absorption trenches shall have a maximum width of 48”.
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(d)
(€)

()
(9)

(h)

)
(k)

Absorption Trenches- continued

The size of an absorption trench is calculated as the bottom area of the trench. The
amount of area is calculated based on the second slowest percolation rate in the
proposed area of the trench, using the following formula:

where LR is the loading rate in gallons per square foot of absorption trench per day
and t equals the percolation rate in minutes per inch. The size of the absorption
trench is determined by dividing the design flow in gallons per day by the loading
rate in gallons per day per square foot. The result is the number of square feet of
bottom area required. The minimum acceptable value for t is 3 min/inch and the
maximum acceptable value for t is 60 min/inch. The maximum loading rate is 1.5
gallons per day per square foot.

Absorption trenches shall extend no deeper than 36 below ground surface.

When installed, the bottom of any absorption trench shall be at least 36” above the
seasonal high water table, 36” above any impervious soil layer, and 48" above
bedrock. On sloping sites, the measurements shall be taken from the deepest portion
of the trench.

The bottom of any absorption trench shall be level.

Absorption trenches shall have crushed stone extending a minimum of 2” above and
12” below the distribution pipe. Exception: Absorption trench systems that use the
loading rate calculations for absorption beds shall have a minimum of 6” of crushed
stone below the distribution pipe.

Absorption trench systems may be constructed using prefabricated leaching
chambers, with a minimum H-10 structural loading rating, instead of crushed stone.
Distribution pipe must be used in any chamber system.

The distribution piping must be 4” rigid, perforated pipe that is laid level, or small
diameter pipe under pressure. If the distribution piping is more than 100’ in length, it
must be dosed. The ends of all pipes must be capped except for those at the same
elevation, which should be connected.

A layer of filter fabric shall be placed over the top of the crushed stone.

Each absorption trench shall be covered with a minimum of 6”and a maximum of 12”
of permeable soil, with the uppermost 2”-4” being topsoil.
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(m)
(n)

(0)

Absorption Trenches- continued

Absorption trenches shall be designed at least 6 on center when measured on a
horizontal plane, but in no case shall there be less than 4’ of naturally occurring,
undisturbed soil between adjacent absorption trenches. Primary and replacement
absorption trenches may be interfingered. There shall be at least 4’ of naturally
occurring, undisturbed soil between the primary and replacement absorption trenches.

Absorption trenches on sloping ground shall be laid parallel to the ground contours.

A distribution box shall be installed when multiple absorption trenches are used.
Flow equalization devices that can be adjusted to maintain equal distribution during
the life of the system shall be installed in the pipes leading to each absorption trench.
The distribution box shall be constructed with an at-grade access.

A reduction in the disposal field area may be allowed for absorption trenches and
chamber trenches , where the depth of crushed stone exceeds the normal 12 inch
depth below the distribution pipe , as follows:

PERCENTAGE OF STANDARD DISPOSAL FIELD AREA REQUIRED

For absorption trenches

Depth of Trench Trench Trench Trench Trench
Crushed Stone Width Width Width Width Width
Below 12” 18~ 24” 36” 48”
Distribution
Pipe
18 inches 60% 64% 66% 71% 75%
24 inches (max) 50% 54% 57% 62% 66%

()

(@)

No absorption trench shall be constructed in fill material except in accordance with
the site modification requirements in § 1-816.

Absorption trenches shall not be constructed in soils with a percolation rate that is
slower than 60 min/inch. Construction of absorption trenches in soils with a
percolation rate that is faster than 1 min/inch requires a site modification as described
in §1-816.
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Absorption Trenches- continued

All piping from the building or structure to the septic tank, from the septic tank to a
distribution box, or to a pump or siphon chamber, and to the absorption trench shall
be non-perforated, rigid pipe. The pipe penetrations shall be sealed to prevent
leakage.

After the absorption trench area has been excavated, any smeared surfaces shall be
scarified with a rake. Construction equipment not needed to construct the disposal
field shall be kept off the area to be utilized to prevent undesirable compaction of the
soils. Construction shall not be initiated when the soil moisture content is high. If a

fragment of soil from about 9” below the surface can easily be rolled into a wire, the
soil moisture content is too high for construction purposes.

Absorption Beds

All absorption beds systems shall comply with all isolation requirements set forth in
Appendix 5-A in addition to the isolation requirements in this subsection.

Disposal fields that are wider than 48” are referred to as absorption beds.

The basis of design is the bottom area of the absorption bed. No reduction in area is
allowed for extra stone under the distribution pipe.

The maximum capacity for any single absorption bed is 2000 gallons per day.

An absorption bed shall not be constructed in soils with a percolation rate slower than
60 minutes/inch. An absorption bed constructed in soils with a percolation rate faster
than 1 minute/inch requires a site modification as described in §1-816 (f)

Absorption beds shall extend no deeper than 36” below ground surface.

When installed, the bottom of any absorption bed shall be at least 36 above the
seasonal high water table, 36” above any impervious soil layer, and 48" above
bedrock. On sloping sites, the measurements shall be taken from the deepest portion
of the absorption bed.

The bottom of any absorption bed shall be level.

Absorption beds on sloping ground shall be laid parallel to the ground contours.

A large length to width ratio is recommended.

Absorption beds shall have a minimum of 2” of crushed stone over the distribution
piping and a minimum of 6” of crushed stone below the distribution piping.
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Absorption Beds- continued

All distribution piping shall be laid level. The piping shall be 4” rigid, perforated
pipe unless small diameter pipe under pressure is used. Any length of pipe greater
than 100’ shall be dosed.

There shall be a layer of filter fabric over the top of the crushed stone.

Each absorption trench shall be covered with a minimum of 6”and a maximum of 12”
of permeable soil, with the uppermost 2”-4” being topsoil.

Absorption beds shall not be constructed in fill except in accordance with §1-816.

Absorption beds shall be sized on the bottom area only. The design shall be based on
the second slowest percolation rate for the site. The loading rate shall be determined
by the formula:

3
LR = 08X ----
Vi

where LR is the loading rate in gallons per square foot of absorption bed per day and t
equals the percolation rate in minutes per inch. The size of the absorption bed is
determined by dividing the design flow in gallons per day by the loading rate in
gallons per day per square foot. The result is the number of square feet of bottom
area required. The minimum acceptable value for T is 3 min/inch and the maximum
acceptable value for t is 60 min/inch. The maximum acceptable loading rate is 1.2
gallons per day per square foot.

Absorption beds shall not be installed on land with a slope greater than 10%.

All distribution lines within the absorption bed shall be uniformly spaced no more
than 6’ apart. The maximum distance from a distribution line and the edge of the
absorption bed shall be 3’.

Primary and replacement absorption beds shall be separated by at least 10°.

All piping from the building or structure to the septic tank, from the septic tank to a
distribution box, or to a pump or siphon chamber, and to the absorption bed shall be
non-perforated, rigid pipe. The pipe penetrations shall be sealed to prevent leakage.
After the absorption bed area has been excavated, any smeared surfaces shall be

scarified with a rake. Construction equipment not needed to construct the disposal
field shall be kept off the area to be utilized to prevent undesirable compaction of the
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Absorption Beds- continued

soils. Construction shall not be initiated when the soil moisture content is high. If a
fragment of soil from about 9” below the surface can easily be rolled into a wire, the
soil moisture content is too high for construction

Spray Disposal Systems

A spray disposal system is a system disposing of treated wastewater into the native
soil by surface application to the land using aerial dispersion (sprinklers) to distribute
the sewage evenly. The maximum size system approvable under these rules is 6499
gallons per day of design flow. Larger systems are reviewed under the Indirect
Discharge Rules.

Sewage shall be treated in secondary treatment facilities designed in accordance with
"Recommended Standards for Sewage Works” of the Great Lakes - Upper
Mississippi River Board of State Sanitary Engineers, 1990 Edition, or NEIWPCC
“TR-16 Guide for the Design of Wastewater Treatment Works” providing an effluent
at all times of not more than 30 mg/l BOD and 30 mg/1 total suspended solids.
Disinfection with 20-minute chlorine contact time immediately prior to spraying and
a 1.0 ppm chlorine residual at the spray nozzle, or a 4.0 mg/1 total residual

chlorine (or other equivalent disinfection method acceptable to the Division) shall be
required.

A soil and site evaluation shall be conducted under the supervision of a designer. The
designer shall prepare a soil and site evaluation report in the following specific areas
to properly locate and design a spray disposal system. The soil and site evaluation
shall also include the designer's written opinion regarding the suitability of the soil
and site to satisfactorily treat and dispose of the proposed volume of wastewater.

1) An acceptable full-time spray disposal site should have a fragipan or other
impeding layer (silt or clay) beneath a more permeable overburden to prevent
direct recharge to an unconfined aquifer or bedrock. A relatively flat site with
impermeable soils at the ground surface may sometimes be utilized for spray
disposal at lower than normal wastewater applications. Such application rates
should be consistent with seepage and evaporation rates expected in the area.

2 There shall be sufficient soil investigations on the site to establish that the
fragipan or impeding layer is continuous on the site. Investigations shall also
indicate the nature of the soil overlying the impeding layer. Soils
investigations shall include, but are not necessarily limited to: in-place
densities, sieve analysis, horizontal and (when necessary) vertical
permeability analysis.
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Spray Disposal Systems- continued

3) Bedrock recharge areas or unconfined aquifer areas shall not be considered
acceptable spray disposal sites. The Division may require that all spray
disposal sites have a positive on-site soils identification by an employee of the
USDA Soil Conservation Service, or other competent hydrogeologist or soils
technician.

(d) A hydrogeologic investigation shall be conducted on each spray disposal site by a
hydrogeologist. Such an investigation shall include the submission of data in the
following specific areas.

1) The character and thickness of unconsolidated sediments overlying bedrock at
the site shall be provided. The saturated zones in the soil profile shall be
indicated, including possible perched water tables, and regional or artesian
aquifers at the site. Geophysical testing can be utilized.

2 The direction of ground water movements to and from the site, and points or
areas of ground water discharge or recharge shall be determined and located
on a contour map for local and regional ground water regimes.

3) All surface waters and water supplies within 500 feet of the proposed disposal
site shall be located on a contour map and, for water supplies, the following
information shall be obtained through house to house survey, well drilling
records, observations, or whatever means are necessary.

(A)  owner of the supply, whether in use or not, and use as to potable,
industrial or agricultural;

(B)  type of supply: drilled or dug well, artesian or not, spring or stream;

(C)  well boring logs when available, depth of casing, depth to aquifer
material, and material - i.e., gravel, bedrock, and if available, the
predominant bedrock material.

(D)  Any possible effects of the spray disposal system on quality or
quantity of any local or regional aquifers, and water supplies shall be
evaluated. Hydraulic relationships between the disposal site and
identified water supplies shall also to be evaluated and addressed as to
the possible effects on the quality or quantity of the supply.

(e The maximum spray disposal site application shall be 2 inches per week over the

actual wetted area, with a minimum of 24 hours of rest between applications. The
capacity of full-time spray disposal sites shall be calculated on the basis of lateral
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Spray Disposal Systems- continued

flow downslope over the impeding layer while maintaining a minimum of one (1)
foot of unsaturated soil between the ground surface and the resulting water table.
Calculations of spray field capacity shall be made using recognized subsurface flow
equations. The maximum hourly wastewater application rate shall be 0.25 inches per
hour based on the actual wetted area. The maximum acceptable slope for a spray
disposal site shall be 25 percent. There shall be a minimum of 5 feet between the
wetted area of laterals of sprinklers in the direction of surface water runoff. Spraying
during the winter shall be conducted during daylight hours, when air temperatures
exceed 10 ° F. The pumping system shall be sized to deliver the average daily
wastewater flow to the spray field in not more than eight (8) hours.

The spray disposal and storage system shall be sized so that the system can operate
effectively without having to spray during the spring run-off months.

There shall be no spray disposal of sewage which discharges to Class A waters. Class
A waters are identified and listed in the Vermont Water Quality Standards. Other
controls regarding isolation distances for spray disposal systems are:

1) The wetted area from any sprinkler in a spray disposal system shall not be
closer than 100 feet to the edge of any surface water.

2 Spray disposal areas shall be well isolated from road, habitation, and other
places open to the general public. Isolation distances are dependent upon the
intended use and disposition of the treated effluent, degree of treatment
provided, and local meteorological, vegetative and topographical system. The
wetted area shall not be permitted closer than 200 feet from habitation,
property lines, roads, or areas frequented by the public.

3) No portion of a spray disposal area shall be permitted closer than 200 feet to
any water supply.

4 The spray disposal area shall be restricted from the public access by fencing
and posting of signs, or other means acceptable to the Division, so that the
public will be warned against entering the area and possible direct contact
with the spray area.

Any planned multiple use of the effluent or disposal area will be evaluated on its own
merits, and approvals granted at the discretion of the Secretary, with such conditions
and additional controls as required. When waivers to specific requirements of these
rules are necessary in order to approve a multiple use, (e.g., waiver of isolation
distance requirements for snowmaking on ski trails or irrigation of golf courses), the
waiver will be granted upon a showing by the applicant that the environmental and
human health concerns, addressed in this section, have been adequately addressed in
the multiple use design.
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Spray Disposal Systems- continued

When required by the Secretary, full-time spray disposal systems will have a storage
capacity capable of storing a minimum two months sewage. Seasonal spray disposal
system facilities shall have sufficient storage capacity to allow for effective operation
with a minimum acceptable storage capacity being 30 days of flow.

A detailed Operation and Maintenance Manual on the complete wastewater treatment
and disposal system shall be submitted for review and approval. All sludge removed
from the sewage treatment facility shall be disposed of at locations approved by the
Residuals Management Section of the Department of Environmental Conservation.
The permittee(s) shall comply with the reporting procedures specified in the
Certification from the Residuals Management Section or approved Sludge
Management Plan. Monitoring and operation for a spray disposal system shall be as
required in §1-813.

Monitoring and Operations

Monitoring and operation of wastewater treatment and disposal systems shall adhere to the
requirements of paragraphs (a) and (b) below:

(@)

(b)

The required operation and maintenance of a septic tank disposal system shall be
those activities considered necessary to maintain an effective wastewater disposal
system. At the discretion of the Secretary, the owner may be required to install and
maintain a ground water sampling and monitoring program considered necessary to
detect contamination and degradation of ground water and surface water and water
supplies with the results submitted to the Secretary in accord with the permit
conditions.

The treatment facilities of spray disposal systems shall be operated by a licensed
wastewater treatment facility operator with the applicable certification and the
facilities shall be operated and maintained in a manner satisfactory to the Secretary.
Operation reports, including flows received, volumes disposed of, and results of
testing necessary to maintain plant efficiency and to demonstrate the reliability of the
treatment system, shall be submitted to the Secretary on a monthly basis. Owners of
such systems will be required to install ground water monitors and maintain a ground
water sampling and analysis program to detect contamination and degradation of
ground or surface water and water supplies.

Construction

The construction of wastewater treatment and disposal systems shall conform to the plans
and specifications approved by the Secretary. When the Secretary determines that the scope,
complexity, or size, of the proposed facility justifies it, construction shall be accomplished
under the supervision of a designer. The designer shall report in writing to the Secretary that
construction was completed in conformance with the approved plans and
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specifications, or the designer shall specify any deviations from the approved plans,
specifications or permit conditions along with recommendations that the project be accepted
as is based on compliance with the rules or that alterations be made to bring the project into
compliance with the rules.

81-815 On-Farm Treatment and Disposal of Food Processing Wastewaters

Rules for soil-based disposal of non-sewage wastewater flows are outlined in §1-408 and
81-508, with the exception of Accepted Agricultural Practices as defined by the Vermont
Department of Agriculture and Farm Markets. For projects that generate food-processing
wastewater from Accepted Agricultural Practices, the wastewater may be land-applied
according to guidelines or procedures adopted by the Secretary.

81-816 Site Modifications

@) Depending upon the severity of site limitations, it may be possible to convert
marginal or unsuitable sites to sites that comply with the specific requirements of
these regulations. Applicants may submit plans for the treatment and disposal of
sewage that involve modifications to an existing site intended to bring a
non-conforming site into conformance with standards applicable for the type of
system proposed. Cuts or fills of 1' or less shall not be considered site modifications
for the purposes of this section.

1) Site conditions that may be improved by some degree of site modification are
shallow depth to impervious layer, seasonal high ground water level, shallow
depth to bedrock and excessive slope.

2 Acceptable site modifications may include the installation of curtain drains to
lower the water table, mound system construction and regrading of the site.

3) Restrictions placed on site modifications apply only in cases where the site
modifications are necessary to overcome limitations of an otherwise
unacceptable site. The restrictions do not apply to modifications designed to
enhance the functioning of a system on a complying site.

(b) Application Procedures and Standard Requirements

Q) All site modifications must be designed by a designer.
2) All plans for site modifications shall be submitted on an accurate contour map

with a maximum of two (2) foot contour intervals. A scale of not greater than
20 feet per inch is recommended. A plan may be rejected if the scale is not
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