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The specifications and/or plans for this plumbing product have been reviewed and determined to comply with chapters SPS
382 through 384, Wisconsin Administrative Code, and Chapters 145 and 160, Wisconsin Statutes.

The Department hereby issues an approval based on the Wisconsin Statutes and the Wisconsin Administrative Code. This
approval is valid until the end of May 2027.

This approval is contingent upon compliance with the following stipulation(s):

1.

A copy of this approval letter shall be submitted with all plans using the Geomatrix Mound Manual (5/18/22).
Plans submitted without a copy of this approval letter and manual may be denied.

This approval recognizes that POWTS systems designed, installed and maintained in accordance with this manual will
provide treatment and dispersal of domestic wastewater that is acceptable in the context of ch. 383 Wis. Adm. Code.

Systems installed in accordance with this POWTS Component Manual shall use wastewater tanks approved by the
department. If a given tank is approved and meets the published specifications contained in the manual, then
redundant approval of the tank is not required. The installation shall not compromise the structural integrity of the
tank.

Systems installed in accordance with this POWTS Component Manual shall be installed, maintained and used in strict
accordance with the manufacturer's published instructions, Chapters 381-386 Wis. Adm. Code and this product
approval. If there is a conflict between the manufacturer's instructions and the Wis. Adm. Code or this Plumbing
Product Approval, then the Wis. Adm. Code and this Plumbing Product Approval shall take precedence.

Complete operation and maintenance instructions POWTS systems designed in accordance with this manual shall be
provided to each system owner and remain onsite.

Systems designed in accordance with this manual shall be installed by persons holding the proper license or
registration in accordance with Wis. Stats. § 145.

Drain, waste and vent piping used to install these systems shall conform to s. SPS 384.30 (1), (2) and (3) Wis. Adm.
Code.

Cleanouts shall be installed in drain piping associated with the installation of these systems in accordance with s. SPS
382.35 Wis. Adm. Code.
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10.

11.

12.

Commercial food processing, food production, food service, restaurants, taverns and similar establishments which
may generate greases, fats, oils or similar substances; shall have state-approved grease interceptors installed
upstream of POWTS systems designed in accordance with this manual in accordance with s. SPS 382.34 Wis. Adm.
Code.

DSPS POWTS plan approval shall be obtained from the department's Private Sewage Section, or the appropriate agent
county, for:

a. each installation of POWTS systems designed in accordance with this manual; and
b. high-strength and/or commercial POWTS systems designed in accordance with this manual.

A sanitary permit shall be obtained, in accordance with s. SPS 383.21 Wis. Adm. Code, from the county, or other local
authority having jurisdiction, for each proposed installation of systems designed in accordance with this manual.

A complete and acceptable soil evaluation report, conforming to s. SPS 385.40 Wis. Adm. Code, shall be performed for
all proposed systems designed in accordance with this manual.

Technical notations:

a. This approval supersedes the approval issued April 10, 2017 under eSLA PTO No. PP-061600072-PTOVPCR.
b. Manufacturer’s website: https://www.geomatrixsystems.com/product-geomat/

he department is in no way endorsing this product or any advertising and is not responsible for any situation which may result
from its use.

Sincerely,

Brad Johnson — Section Chief

Department of Safety and Professional Services
Bureau of Technical Services

Division of industry Services

Phone: 920 492-5605

Email: Bradley.Johnson@Wisconsin.gov
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L INTRODUCTION AND SPECIFICATIONS

This component manual provides design, construction, inspection, operation, and maintenance
specifications for GeoMat Mound Component.

These items must accompany a properly prepared and reviewed plan acceptable to the governing unit
to help provide a system that can be installed and function properly.

When designed, installed and maintained in accordance with this manual, the GeoMat Mound

provides treatment and dispersal of domestic wastewater in conformance with NSF /ANSI Standard
40 Class I Certification.

“To achieve NSF 40 Class I Certification, treatment systems must produce an acceptable quality of
effluent during a six month (26-week) test. Class I systems must achieve a 30-day average effluent
quality of 25 mg/L CBOD5 and 30 mg/L TSS or less, and pH 6.0 - 9.0 spanning six months of testing.
System service and maintenance are prohibited during the test period.”

° Plans are submitted for review and approved by the governing unit having authority over the
plan for the installation.

® A Sanitary Permit must be obtained from the department or governing unit having jurisdiction.
See Section XI for more details.




TABLE 1: INFLUENT FLOWS AND LOADS

Design Wastewater flow {(DWF)

< 5000 gal/day

Monthly average of Fats, Oils, and Grease (FOG) s 30 mg/L

Monthly average value of Biochemical Oxygen <220 mg/L
Demand (BODs)

Monthly average value of Total Suspended Solids < 150 mg/L

(TSS)

Design loading rate of Geomat < 2.0 gpd/sq.ft./day

Design loading rate of the basal area

Equals soil absorption rate of effluent with maximum
average monthly values of BODsand TSS of <30mg/L
as per SPS table 383.44-2 (Column 2)

Value of single dose to dispersal component

2 5 times void volume of the distribution lateral{s)
and < 20% of the wastewater flow

Design wastewater flow (DWF) from one and
two-family dwellings

Design wastewater flows (DWF) from public facilities

Based on SPS 383.43 (3){4) or {5} Wis. Admin. Code

2 150% of estimated daily wastewater flow in
accordance with Table 4 of this manual

Linear loading rate for systems with in situ soils
having a soil application rate of < 0.3 gpd/sq.ft./day
within 12" of the surface of in-situ soil

< 4.5 gal/ft/day

Linear loading rate for systems with in situ soils

having a soil application rate of > 0.3 gpd/sq.ft./day
within 12" of the thesurface of in-situ soil

< 10 gal/ft/day

Filter Required: One filter required on all pressure mound
systems. Gravity filter not required on pressure systems.

=1/8inch

Distribution cell area per orifice

< 12 SQ. fi. per orifice




TABLE 2: SIZE AND ORIENTATION

Distribution component cell width (A)

Maximum of three (3) 39" wide GeoMat sections
placed side-by-side for a total of 117";

followed by 36" open area. Every 39" GeoMat
section must have a individual distribution pipe

Total distribution cell area (Ax B) a

2 Design wastewater flow rate + design loading
rate of the fill material

Geo Mat Distribution component cell depth (F)

1 inch + nominal size of distribution pipe+ 12” ASTM
C-33 for fine sand aggregate

Geo Mat Depth of Fill Material (D)

The depth of additional sand fill under the
GeoMat distribution cell is based on the minimum
depth of unsaturated soil required from
treatment listed in Table 383.44-3 (column 2), WI
Adm. Code, and table 2 of this manual. Under the
12” of sand required for the GeoMat Component,
any additional sand fill that is required is on an
inch-by-inch basis. So that if 24” of suitable in-
situ soil is available, then D = 0”. If 20” of in-situ
soil is available, then D = 4",

Depth of cover material at the top center of the | > 12 inches
distribution Pipe (H)a
Depth of cover material at the outer edge of 2 6 inches

the distribution cell (G)a

Basal area

2 Design wastewater flow rate + Design loading
rate of in-situ soil as specified in Table 1 Row 6

Vertcal Separation to limiting factor

> 2’ as measured from bottom of Geo Mat
Component. (see Figure 8)

Deflection of Distribution cell on concave slopes

<10%

Note a: Letter corresponds to letters referenced in figures, formulas and on worksheets.




TABLE 3: OTHER SPECIFICATIONS

Bottom of the distribution cell Level
Slope of original grade < 25% in area of the mound
Depth of in situ soil to high groundwater elevation 2 6 inches

and bedrock under basal area.

Horizontal separation between distribution cells

GeoMat component is 39" wide. Three (3) GeoMat
sections can be placed side-by-side;
totaling 117" followed by > 3'

separation.

Fill material

Sand meeting ASTM C-33 specification for fine
aggregate

Size for basal area (for level sites) (B x W)a

Cell length x (total mound width)

Size for basal area (for sloping sites) (B x (A +1)a

Cell length x [(# of cells x cell width) + ({# of cells —
I} x cell spacing) + down slope width]

Effluent application
(Orifice Shields required)

By use of pressure distribution only. Conforming to
sizing methods established by either Small Scale

Waste Management Project publication 9.6,
entitled "Design of Pressure Distribution Networks
for Septic Tank - Soil Absorption Systems. "
Pressuer distribution component manual for onsite
wastewater treatment systems Version 2.0 January
30 2001.

Piping material

Meets the requirements of s. SPS 384.30(2)
Wis. Adm. Code for its intended use.

Number of observation pipes per distribution cell

2

Location of observation pipes for components

Two Observation pipes will be installed in each
distribution cell.

The observation pipes shall be placed 2’ from the
end of the GeoMat cell.
(See observation pipe diagram on Page 26)

Maximum final slope of mound surface

<3:1

Cover material

Soil that will provide frost protection, prevent
erosion and excess precipitation or runoff

infiltration and allow air to enter the distribution
cell.

Grading of surrounding area

Graded to divert surface water around mound
system.

Limited activities

Vehicular traffic, excavation, and soil compaction
are prohibited in the basal area and 15 feet down
slope of basal areg, if there is a restrictive horizon
that negatively affects treatment or dispersal.

Note a: Letter corresponds to letters referenced in figures, formulas and on worksheets.




Table 4

Public Facility Wastewater Flows

Source Unit Estimated
Wastewater
Flow (gpd)
Apartment or Condominium Bedroom 100
Assembly hall (no kitchen) Person (10 sq. ft./person) 1.3
Bar or cocktail lounge (no meals served) Patron (10 sq. ft./patron) 4
Bar or cocktail lounge* (w/meals — all paper service) Patron (10 sq. ft./patron) 8
Beauty salon Station 90
Bowling alley Bowling lane 80
Bowling alley (with bar) Bowling lane 150
Camp, day and night Person 25
Camp, day use only (no meals served) Person 10
Campground or Camping Resort Space, with sewer connection | 30
and/or service building
Campground sanitary dump station Camping unit or RV served 25
Catch basin Basin 65
Church (no kitchen) Person 2
Church* (with kitchen) Person 5
Dance hall Person (10 sq. ft./person) 2
Day care facility (no meals prepared) Child 12
Day care facility* (with meal preparation) Child 16
Dining hall* (kitchen waste only without dishwasher and/or | Meal served
food waste grinder)
Dining hali* (toilet and kitchen waste without dishwasher Meal served 5
and/or food waste grinder)
Dining hall* (toilet and kitchen waste with dishwasher Meal served 7
and/or food waste grinder)
Drive-in restaurant™ (all paper service with inside seating) Patron seating space 10
Drive-in restaurant™ (all paper service without inside Vehicle space 10
seating)
Drive-in theater Vehicle space 3
Employees (total all shifts) Employee 13
Floor drain (not discharging to catch basin) Drain 25
Gas station / convenience store Patron (minimum 500 3
patrons)
Gas station (with service bay)
Patron Patron 3
Service bay Service bay 50
Hospital* Bed space 135
Hotel, motel or tourist rooming house Room 65
Medical office building
Doctors, nurses, medical staff Person 50
Office personnel Person 13
Patients Person 6.5
Migrant labor camp (central bathhouse) Employee 20
Mobile Home (Manufactured home) (served by its own Bedroom 100
POWTS)
Mobile home park Mobile home site 200




Table 4

Public Facility Wastewater Flows

(continued)
Source Unit Estimated
Wastewater
Flow (gpd)
Nursing, Rest Home, Community Based Residential Facility | Bed space 65
Outdoor sport facilities (toilet waste only) Patron 3.5
Parks (toilets waste only) Patron (75 patrons/acre) 3.5
Parks (toilets and showers) Patron (75 patrons/acre) 6.5
Public shower facility Shower taken 10
Restaurant®, 24-hr., (dishwasher and/or food waste grinder Patron seating space 4
only)
Restaurant*, 24-hr. (kitchen waste only without dishwasher | Patron seating space 12
and/or food waste grinder)
Restaurant, 24-hr. (toilet waste) Patron seating space 28
Restaurant®, 24-hr. (toilet and kitchen waste without Patron seating space 40
dishwasher and/or food waste grinder)
Restaurant®, 24-hr. (toilet and kitchen waste with Patron seating space 44
dishwasher and/or food waste grinder)
Restaurant* (dishwasher and/or food waste grinder only) Patron seating space 2
Restaurant* (kitchen waste only without dishwasher and/or | Patron seating space 6
food waste grinder)
Restaurant (toilet waste) Patron seating space 14
Restaurant™ (toilet and kitchen waste without dishwasher Patron seating space 20
and/or food waste grinder)
Restaurant* (toilet and kitchen waste with dishwasher Patron seating space 22
and/or food waste grinder)
Retail store Patron (70% of total retail 1
area + 30 sq. ft. per patron)
School* (with meals and showers) Classroom (25 500
students/classroom)
School* (with meals or showers) Classroom (25 400
students/classroom)
School (without meals or showers) Classroom (25 300
students/classroom)
Self-service laundry (toilet waste only) Clothes washer 33
Self-service laundry (with only residential clothes washers) | Clothes washer 200
Swimming pool bathhouse Patron 6.5

* = May be high strength waste
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DESCRIPTION AND PRINCIPLES OF OPERATION

1.

3.

GeoMat 3900 Flat Leaching System From Geomatrix: GeoMat is a patented soil-based
treatment system that has earned NSF 40 Certification. It utilizes a hydroscopic membrane

with a transmissive core. Physical properties consist of fused entangled plastic filaments
with a geotextile fabric on the top and bottom.

GeoMat has a thin profile (1"} that maximizes contact with the soil and enhances oxygen
transfer. Together, the geotextile fabric and the entangled filament pull the water across the
entire surface of the mat, maximizing oxygen transfer.

A pressure distribution line is installed on top of the core and covered with a layer of

geotextile fabric. The combination of pressure dosing and flow eqgualization serves to reduce
the peak hydraulic loading. Additionally, GeoMat can be configured with a time dose pump
station for greater flow equalization.

A cleanout/distal monitoring port is installed on the terminal end of each of the lateral lines.
The lateral lines can readily be cleaned, flushed, and jetted.

GeoMat increases removal of BOD, TSS, pathegens, and nutrients such as nitrogen and
phosphorus. When used with 12" ASTM €33 sand placed directly under the mat, GeoMat
provides maximum treatment of effluent and infiltration of wastewater into soil.

GeoMat is 39" wide. Itis 1” high. Itis shipped in 100-foot rolls that weigh 39 pounds.

Cover Moterigl

Finish Grode

N

i M

Tiled Areu/f

s B::

Septic “~Dose Tank
Toank

Figure 1: Cross section of a GeoMat mound system

Filters: 1 Required. The septic tank effluent filter is optional. The PS! filter provides protection for
all distribution systems from suspended solids and is required.

Orifice Shields. This orifice shield is designed for holes that point down. All orifices point
down. Orifice shields are designed to protect the discharge holes in pressurized systems
from the cutside. The GeoMat POWTS Treatment System is designed with specific flow rates
and pressure heads to obtain even distribution to the leach field. Placing the shield over the
pipe is easy and no part of the shield can block the distribution hole,

10
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DEFINITIONS

A. "Basal Area” means the effective in situ soil surface area available for infiltration of partially
treated effluent from the fill material.

B. “Deflection of distribution cell” means the ratio between the maximum distance between the
down slope edge of the concave distribution cell to the length of the perpendicular line that
interests the furthest points of the contour line along the down slope edge of the distribution
cell.

C. “Distribution cell area” means the area within the mound where the effluent is distributed
into the fill material.

D. “Fill material” means sand that meets the specifications of ASTM C33 for fine aggregate and
is used along the sides of and under the distribution cell to provide treatment of effluent.

E. “Limiting factor,” means high groundwater elevation or bedrock.

F. “Mound” means an onsite wastewater treatment and dispersal component. The structure
contains a distribution cell area surrounded by, and elevated above, the original land surface
by suitable fill material. The fill material provides a measurable degree of wastewater
treatment and allows effluent dispersal into the natural environment under various degrees
of soil permeability.

G. “Original Grade” means that the land elevation immediately prior to construction of the
mound system.

H. “Parallel to the surface grade contours on sloping sites” means the mound is on a contour
except that a 1% cross slope is allowed along the length of the mound. See Ch. SPS 383
Appendix A-383.44 ORIENTATION (6).

L. “Permeable Soil” means soil with textured classifications according to the U.S. Department of
Agriculture, Natural Resource Conservation Service, classification system of silt loams to
gravelly medium sand.

J.  “Slowly permeable soil” means soil with textured classifications according the U.S.
Department of Agriculture, Natural Resource Conservation Service, classification system of
clay loams and silty clay loams that exhibit a moderate grade of structure; and loams, silt
loams, and silts with weak grades of structure; or soils with weak to moderate grades of
platy structure.

K. “Unsaturated flow” means liquid flow through a soil media under a negative pressure
potential. Liquids containing pathogens and pollutants come in direct contact with soil /fill
material microsites, which enhance wastewater treatment by physical, biological, and
chemical means.

L. “Vertical separation” means the total depth of unsaturated soil that exists between the

infiltrative surface of a distribution cell and limiting factor (as by redoximorphic features,
groundwater or bedrock)

M. “Vertical Flow” means the effluent flow path downward through soil or fill material, which
involve travel along soil surfaces, or through soil pores.

11
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SOIL AND SITE REQUIREMENTS

Every mound design is ultimately matched to the given soil and site characteristics.

The design approach is based on criteria that all applied wastewater is successfully transported
away from the component, in a manner that will not affect later wastewater additions, and the
effluent is ultimately treated.

QUALIFICATIONS
1. Soil Evaluation, A person who holds a certified soil tester credential number under s. SPS

305.33 Wis. Adm. Code.

Site Evaluation. A site evaluation shall be performed by a registered architect, professional
engineer, designer of plumbing systems, designer of private sewage systems or land
surveyor, a certified soil tester or POWTS inspector, or a licensed master plumber or master
plumber-restricted service.

il Saturation Determinations. Soil saturation determinations may only be conducted and
reported by an individual who is a certified soil tester.

FILL AND COVER MATERIAL

(a)

(b)

Fill Material ~ The fill material and its placement is one of the most important
components of the mound system. Quality control of the fill material is critical to system
performance; each truckload of material must meet specifications of the fill.

Determining whether a proposed fill material is suitable or not requires that a textured
analysis be performed. The standard method used for performing this analysis conforms
to ASTM C-136. “Method for Sieve Analysis of Fine and Course Aggregates, and ASTM E-
11.” “Specifications for Wire-Cloth Sieves for Testing Purposes, Annual Book of ASTM
Standards, Volume 04.02.” Information for obtaining these methods can be obtained

from Methods of Soil Analysis Part 1, C. A. Back, ed., ASA Monograph #9, American
Society of Agronomy, Inc., 1975.

Cover Material - The cover material is a soil that will allow air exchange while promoting
plant growth. The gas exchange will increase the treatment performance of the system
by providing oxygen to the wastewater to help ensure aerobic conditions in the mound
system. The plant growth will provide frost protection in the winter season. Clays may
not be used for cover material, as they will restrict oxygen transfer. Often, excavated soil
from the site can be used. Seeding or other means must be done to prevent erosion of
the mound.

DESIGN

12




(1)

(2)

(3)

Design Requirements - Design of GeoMat Component Systems must be completed
utilizing the GeoMat component manual

Location, Size, and Shape - Placement, sizing and shaping of the GeoMat mound and the
distribution cell within the mound must be in accordance with this manual. The means
of pressurizing the distribution network must provide equal distribution of the
wastewater. A pressurized distribution network using a method of sizing as described in
either Small Scale Waste Management Project publication 9.6, entitled “Design of
Pressure Distribution Networks for Septic Tank - Soil Absorption System” or
Department of Safety and Professional Services “Pressure Distribution Component
Manual for Private Onsite Wastewater Treatment Systems” is acceptable.

Component Design - Design of the GeoMat mound system is based upon the design
wastewater flows and soil characteristics. It must be sized such that is can accept the
design wastewater flow without causing surface seepage or groundwater pollution.
Consequently, the basal area, which is the in situ soil area beneath the fill, must be
sufficiently large enough to absorb the effluent into the underlying soil. The system also
must be designed to avoid encroachment of the water table into the required minimum
unsaturated zone.

Design of the mound includes the following three steps: (A) calculating wastewater flow
per SPS 383.43(3) (b), (B) design of the distribution cell within the fill, (C) design of the
entire mound. This includes calculating the total width, total length, system height, and
distribution lateral location and observation pipes.

Step A: Design Wastewater Flow Calculations
One and two-family dwellings

150 gal/day/bedroom

Public Facilities

Distribution cell size for public facilities application is determined by calculating the
DWF using Table 4 in this manual.

Sizing -GeoMat Systems for Public Facilities is done on an individual site basis
Step B. Design of the Distribution Cell - This section determines the required infiltrative

surface area of the distribution cell/fill interface, as well as the dimensions of the
dimensions of the distribution network within the fill.

Sizing the Distribution Cell - The design-loading rate of the infiltrative surface of the
distribution cell is: 2.0 gal/day/sq.ft.

Design of the Distribution Cell - The minimum bottom area of the distribution cell is

determined by dividing the design wastewater flow per day by the design-loading rate of
the fill material. As specified in Table 1, the design-loading rate of the infiltration surface

of the distribution cell is: <2.0gal/day/sq. ft.

Using the information above, the infiltrative surface area of the distribution cell is
determined by using formulas 5 and 6.

Formula 5

Arca = DWF + by design loading rate of the fill material.

13




For concave systems the actual distribution cell length must be checked to determine if
the cell area is sufficient. See Step B2 for further information.

Figure 2
Design Plan View of a Mound

Distribution Cell
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as required for Geo Mat— Distribution Cell
component (Geomat + 12" ASTM C-33 sand)
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1. System Configuration - The distribution cell must be longer than it is wide. GeoMat
maximum width is 117” (three 39” wide mats placed side-by-side). The maximum length of
a distribution cell is dependent upon setback requirements and soil evaluation.

bservation Pipe
12" ASTM C 33 sand V co Mat

over Material

The distribution cell is aligned with its longest dimension parallel to surface grade contours
on sloping sites as required by the specifications of this package so as not to concentrate the
effluent into a small area as it moves laterally down the slope.

The dimensions of the distribution cell are calculated using Formulas 6 or 7. Formula 6 is
used when the in situ soil has a soil application rate of greater than 0.3-gal/sq. ft./day.
Maximum linear loading rate is 10 gal/sq.ft. /day.

Formula 7 must be used to check for linear loading rate for the system when the in situ soil
within 12” of the fill material has a soil application rate of <0.3 gal/sq.ft. /day the linear
loading rate may not exceed 4.5 gal/sq.ft. /day.

Formula 6
Area of distribution cell =Ax B

Where: A = Distribution cell width:(Individual GeoMat cell width is 39" - Max. Allowed is 117")

B = Distribution cell length
*Use formula 7 to confirm linear loading rate is <10 gal/sq.ft. /day.

Formula 7
Linear Loading Rate = DWF + B

Where DWF = Design wastewater flow

B = Distribution cell length

15




2. Concave Mound Configuration - the maximum deflection of a concave distribution cell of a
mound system is 10%. The percent of deflection of a distribution cell is determined by
dividing the amount of deflection by the effective distribution cell length of the concave
distribution cell. The deflection is the maximum distance between the down slope edges of a
concave distribution cell to the length of a perpendicular line along the down slope edge of
the distribution cell. The effective distribution cell length of the concave distribution cell is
the distance between the furthest points along the contour line of the down slope edge of the
concave distribution cell. See Figures 4 and 5.

The deflection of the distribution cell on concave slopes is calculated using Formula 8.
Formula 8
Percent of Deflection = (Deflection + Effective distribution cell length) x 100
Where: Deflection = Maximum distance between the down slope edge of a concave distribution
cell to the length of a perpendicular line that intersects furthest points of the contour line along

the down slope of the distribution cell.

Effective cell distribution length = Distance between the furthest points along the contour line of
the down slope edge of the concave distribution cell.

100 = Conversion factor
The actual distribution cell length must be checked to determine if the cell area is
sufficient. The actual distribution cell length is calculated using Formula 9.

Formula 9

Actual distribution cell length = [{% of deflection x 0.00265} + 1] x effective distribution cell
length.

Where: % of deflection = determined by Formula 8

0.00265 = Conversion factor from percent to feet
1 = Constant

Percent of deflection = {Deflection / Effective Cell Length) x 100

Distribution Cell
Deflection

Effective Cell Lenyth
of Concave Distribution Cell

IS o uopallg

Figure 4— Simple Concave Distribution Cell
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Percent of deflection ~ {Deflection / Effective Cell Length of Concave Distihution Call) » 100

Figure 4A-Complex concave distribution cell

Step C. Sizing the Mound

1. Mound Height - The mound height on sloping sites is calculated using Formula 10.

Formula 10

Mound Height = [(D + E) divided by 2] + F + H

Where D = Sand fill depth

E = Down slope fill depth
F = Geo Mat Component depth 1” + 12” of ASTM C-33sand + Nominal pipe size
H = Cover material depth

Sand Fill Depth - The depth of additional sand fill under the Geomat distribution cell is based
on the minimum depth of unsaturated soil required from treatment listed in Table 383.44-3,

WI Adm. Code, and table 2 of this manual. Under the 12” of sand fill required for the Geomat

Component, any additional sand fill that is required is on an inch by inch basis. So thatif 24”

of suitable in-situ soil is available, then D = 0”. If 20” of in-situ soil is available, then D = 4",

For sloping sites the fill depth below the down slope edge of the distribution cell (E) > D +
{% slope of original grade as decimal x width of distribution cell (A)}

Geo Mat component Cell Depth - GeoMat 1” + Nominal Pipe size + 12” ASTM C33 sand

Cover Material - The cover material (G + H) provides frost protection and a suitable growth
medium for vegetation. The design uses 12” above the distribution pipe (H) and 6” above
the outer edge of the distribution cell (G).

Fill Length and Width - The length and width of the fill are dependent upon the length and
width of the distribution cell, fill depth and side slopes of the fill. Side slopes may not be
steeper than 3:1 over the basal area, (i.e. 3’ of run to every 1’ of rise). Soil having textures
other than those specified or the fill media may be used to make the slopes greater than the
required 3:1 slopes, once the 3:1 slope exists with the fill material. The distribution cell
length is generally perpendicular to the direction of the slope so the effluent is spread out
along the contour.

The fill length consists of end slopes (K) and the distribution cell length (B). The fill width
consists of the up slope width (j), the distribution cell width (A), and the down slope width
(1) is greater than on a level site to the 3:1 side slope (see Figure 2}. To calculate the up
slope and down slope widths when a 3:1 side slope is maintained, multiply the calculated
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width by the correction factor found by using the following equations or the correction
factor listed in Table 5.

Up slope correction factor = 100 + [100 + (3 x % of slope)]
Down slope correction factor = 100 + [100 - (3 x % of slope}]

The most critical dimensions of the fill are: fill depths (D) & (E), distribution cell length (B)
distribution cell width (A), and the down slope width (I).

’

End slope width (K] - Total fill at center of distribution cell {[(D + E) + 2] +F+H} x
horizontal gradient of selected side slope width (I).

Fill width (L) = Distribution cell length (B) + 2 x end slope width X)
Up slope width (J) - Fill depth at up slope of distribution cell (D + F + G) x horizontal

gradient of side slope (3 if 3:1) x slope correction factor {100 + [100 - (3 x % of slope)] if
3:1}

Down slope width (I) - Fill depth at up slope of distribution cell (E + F + G) x horizontal
gradient of side slope (3 if 3:1) x slope correction factor {100 +[100 - (3 x % of slope)] if
3:1}

Fill width W = Up slope width (J) + down slope width (I) + width of distribution cell (A)

These calculations result in the fill material extending at least 6” horizontally from the top edges
of the distribution cell as noted in Figure 3.
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Cross Section of a Mound System
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7. Basal Area - The basal area is the in situ soil /fill interface between the soil and the fill
material. Its function is to accept the effluent from the fill, assist the fill in treating the
effluent, and transfer the effluent to the subsoil beneath the fill or laterally to the subsoil
outside of the fill.

The soil infiltration rate of the in situ soil determines how much basal area is required.
When the wastewater applied to the mound has values for bods and TSS of < 30 mg/L or if
there is at least 12” of fill material (as part of Geomat Component) beneath the distribution
cell the soil application rate for the basal area is specified in table SPS 383.44-1 Column 2.

For level sites, the total basal area, excluding end shape area [length of distribution cell (B) x

width of fill and cover (W) beneath the fill and soil cover is available for effluent absorption
into the soil (see Figure 5a).

For sloping sites, the available basal area is the fill and soil cover or (A +I) times the length
of the distribution cell (B) (see Figure 5b.). The up slope width and end slopes are not
included as part of the total basil area.

[tis important to compare the required basal area to the available basal area. The available
basal area must be equal to or exceed the required basal area.

8. Outside of the fill.

The soil infiltration rate of the in situ soil determines how much basal area is
required. When the wastewater applied to a Geo Mat component mound has values
for BODS5 and TSS of < 30 mg/L or when there is at least 12” of ASTM 33 sand material
beneath the Geo Mat distribution material (Also called the Geo Mat component) the
soil application rate for the basal area is determined using Table SPS 383.44-2.
Column 2.

For level sites, the total basal area, excluding end shape area [length of distribution cell (B) x
width of fill and cover (W) beneath the fill and soil cover is available for effluent absorption

19




into the soil (see Figure 5a). For sloping sites, the available basal area is the fill and soil
cover or (A +I) times the length of the distribution cell (B) (see Figure 5b.). The up slope
width and end slopes are not included as part of the total basal area.

Itis important to compare the required basal area to the available basal area. The available
basal area must be equal to or exceed the required basal area.

Figure SA Level Site Figure 5B One direction slope

Basal area required = DWF + Infiltration rate of in situ soil
Basal area available = B x W on a level site or = Bx (A + I) on a sloping site.

If sufficient area is not available for the given design and site conditions, corrective
action is required to increase (J) and (I) on level sites or (I) on sloping sites.

9. Location of the observation pipes.

* See Table 3 Page 7 of this manual

* Observation pipes must be located at each end of the distribution cell. Special care
must be taken to make sure GeoMat is continuous and not separated to install
Observation Pipe. Use zip ties to but material together. Have extra filter fabric to

cover joints. Use a heavy blade or utility knife to create holes for observation pipe.
See Figure 7.

Step D. Distribution Network and Dosing System ~ A pressurized distribution network based on
amethod of sizing as described either Small Scale Waste Management Project publication 9.6
entitled “Design of Pressure Distribution Networks for Septic Tank - Soil Absorption Systems” or
the Department of Safety and Professional Services “pressure Distribution Component Manual
for Private Onsite Wastewater Treatment Systems” is acceptable,
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Table 5

Down slope and up slope width correction factors

Slope % Down slope Up Slope correction
correction factor factor
0 1.00 1.00
1 1.03 0.97
2 1.06 0.94
3 1.10 0.915
4 1.14 0.89
5 1.18 0.875
6 1.22 0.85
7 1.27 0.83
8 1.32 0.81
9 1.37 0.79
10 1.43 0.77
11 1.49 0.75
12 1.56 0.735
13 1.64 0.72
14 1.72 0.705
15 1.82 0.69
16 1.92 0.675
17 2.04 0.66
18 2.17 0.65
19 2.33 0.64
20 2.50 0.625
21 2.70 0.61
22 2.94 0.60
23 3.23 0.59
24 3.57 0.58
25 4.00 0.57
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MOUND PLACEMENT CONSIDERATIONS

(1)
(2)
(3)

Design Flows - Listed in Table 1: Influent Flows and Loads.

Minimum Soil Requirements - Listed in Table 2: Size and Orientation

Other Site Considerations -
¢ Slopes - The slope on which a GeosMat mound is to be installed may not indicate the

direction of the groundwater movement. If there is a determination that the
direction of the groundwater movement is different from the slope of the land, the
direction of groundwater movement must be considered during mound design.

On a crested site the fill can be situated such that the effluent can move laterally
down the slopes. A level site allows lateral flow in all directions, but may present
problems as the water table could rise higher beneath the fill in slowly permeable
soils. The sloping site allows the water to move in one direction away from the fill.
Figure 3 shows a cross-section of a mound and the effluent movement in a slowly
permeable soil on a sloping site. Systems that installed on a concave slope may have
a deflection that does not exceed that allowed in Table 2.

Mound components rely on lateral effluent movement through the upper soil
horizons. Lateral movement becomes more important as soil permeability
decreases.

Mound location - In open areas, exposure to sun and wind increases the assistance of
evaporation and transpiration in the dispersal of the wastewater.

Sites with trees and large boulders - Generally, sites with large trees, numerous
smaller tress or large boulders are less desirable for installing a mound system
because of difficulty in preparing the surface and reduced infiltration beneath the
mound. Areas that are occupied with rock fragments; tree roots, stumps and
boulders reduce the amount of soil available for proper treatment. If no other site is
available, trees in the basal area of the mound must be cut off at ground level. A
larger fill area is necessary when any of the above conditions are encountered, to
provide sufficient infiltrative area.

Setback distances - Per Table SPS 383.43-1 are measured from the basal area except

for wells, which are measured from the outer edges of the cover material as per chs,
NR 811 and 812.
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VIL

SITE PREPERATION AND CONSTRUCTION OF A GEOMAT MOUND

Construction Plan

1.

Soil Conditions - Soil shall only be tilled when it is not frozen and the moisture content is low
to avoid compaction and smearing. Remove any loose organic matter, which can interfere
with infiltration.

Equipment - Proper equipment is critical. Track type equipment that will not compact the
mound or the down slope are required.

Sanitary Permit - Prior to the construction of the system, a sanitary permit, obtained for the
installation must be posted in a clearly visible location on the site. Arrangements for

inspection(s) must also be made within the department or government unit issuing the
sanitary permit.

Construction Procedures

Check the moisture content of the soil to a depth of 8”. Smearing and compacting of wet soil
will result in reducing the infiltrative capacity of the soil. Proper soil moisture can be
determined by rolling a soil sample between the hands. If the soil rolls into a %" wire, the
site is to wet to prepare. If it crumbles, site preparation can proceed. If the site is to wet to
prepare, do not proceed until it dries.

Lay out the fill area on the site so the distribution cell runs perpendicular to the direction of
the slope.

Establish the original grade elevation (surface contour) along the top edge of the distribution
cell. The elevation is used throughout the mound construction as a reference to determine
the bottom of the distribution cell. Lateral elevations, etc., and is referenced to the
permanent benchmark for the project. A maximum of 4” of fill may be tilled into the surface.

Determine where the force main from the dosing chamber will connect to the distribution

system in the distribution cell. Place the pipe either before tilling or after placement of the
fill. If the force main is to install in the down slope area, the trench for the force main may

not be wider than 12”.

Cut trees flush to the ground and leave stumps, remove surface boulders that can be easily
rolled off, remove vegetation over 6” long by mowing and removing cut vegetation. Prepare
the site by breaking up, perpendicular to the slope, the top 8” so as to eliminate any surface
that could impede the vertical flow of liquid into the in situ soil, When using a moldboard
plow, it should have as many bottoms as possible to reduce the number of passes over the
area to be tilled and minimize compaction of the subsoil. Tilling with a moldboard plow is
done along the contours. Chisel type plowing is highly recommended, especially in fine
textured soils. Rototilling or other means that pulverize the soil is not acceptable. The
Important pointis that a rough, unsmeared surface be left. The sand fill will intermingle
between the clods of soil, which improves the infiltration rate into the natural soil.

Immediate application of at least 6” of fill material is required after tilling. All vehicular
traffic is prohibited on the tilled area. For sites where the effluent may move laterally,
vehicle traffic is also prohibited for 15’ down slope and 10’ on both sides of level sites.
If it rains after tilling is completed, wait until the soil dries out before continuing

construction, and contact the local inspector for a determination on the damage done by
rainfall,

23




6. Place the approved sand fill material around the edge of the tilled area being careful to leave
adequate perimeter area, not covered by the sand fill, on which to place the soil cover. There
should be approximately 2’ of basal area adjacent to the mound perimeter that is not
covered by the sand fill. The area serves to tie the soil cover into the natural surface material
that has been tilled and helps seal the toe from leakage. Work from the end and up slope
sides. This will avoid compacting the soils on the down slope side, which, if compacted,
affects lateral movement away from the fill and could cause surface seepage at the toe of the
fill on slowly permeable soils.

7. Move the fill material into place using a small track type tractor with a blade or a large
backhoe that has sufficient reach to prevent compaction of the tilled area. Do not use a

tractor/backhoe having tires. Always keep a minimum of 6” of fill material beneath tracks to
prevent compaction of the in situ soil.

8. Place the fill material to the required depth.

9. Form the distribution cell. Take care to hand level the bottom of the distribution cell.

10. Shape the sides with additional fill to the desired slopes.

11. Install the GeoMat and pressure piping per instructions, pressure distribution design and
application in the GeoMat Mound Design App. Small slits may need to be made in geotextile
fabric to install a center manifold. Keep cuts to a minimum. Extra fabric may be used to
preserve integrity of fabric.

12. Atthe end of the lateral, place a 90-degree long sweep with a capped piece of pipe pointing

up through the soil surface. Cover the capped pipe with a valve box and lid of an adequate
size. The cover of the valve box shall be located above the final grade of the mound

(Figure 6).
Figure 6
90 degree long sweep gjfzi‘i:eh’ SHEC RS
elbow with threaded cover
plug or ball valve
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13. Install an observation pipe at each end of GeoMat Cell

The slots need to extend from the bottom of the GeoMat (placed flat on top of the sand) to
Observation Pipe Diagram

the top of the fabric (approximately 1”) See figure 7.

Water Tight Cap

Rebar

4" Min Dia

Slots

interface

Install at sand/Geomat

l

Toilet Flang

Figure 7
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14. Complete the final grading to divert surface water drainage away from the mound. Sod or
seed the entire mound component.

GeoMat Cross Section
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Figure 8

VIII. GEOMAT MOUND WORKSHEET
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A. SITE CONDITIONS

Evaluate the site and soils for the following:
¢ Surface water movement.

¢ Measure elevations and distances on the site so that slope, contours, and available
areas can be determined.

® Determine the limiting conditions such as bedrock, high groundwater level, soil
application rates, and setbacks.

Slope - %
Occupancy - One or two-family dwelling___ (number of bedrooms)

Public facility gallons per day (Estimated water flow)

Depth to limiting factor inches

Minimum depth of unsaturated soil required by table 383.44-3, (Column 2)
Wis. Adm. Code inches

In Situ Soil application rate of in situ soil used gal/sq.ft. /day (2nd column)

FOG value of effluent applied to component < mg/L
BODs value of effluent applied to component < mg/L
TSS value of effluent tied to component < mg/L

Fecal coliform monthly geometric mean value of effluent tied to component > 10* CFU /100mg

Yes No

Type of Dist. Cell---GeoMat

B. DESIGN WASTEWATER FLOW

One and two-family dwelling

Combined wastewater flow:

DWF =150 gal/day/ bedroom x number of bedrooms
=150 gal/day/bedroom x # of bedrooms

=150 gal/day/bedroom x bedrooms

=450 gal/day
Clearwater and greywater only:
DWF =90 gal/day/bedroom x # of bedrooms
=90 gal/day/bedroom x # of bedrooms
= gal/day
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Blackwater only:
DWF = 60 gal/day/bedroom x # of bedrooms
= 60 gal/day/bedroom x # of bedrooms

= gal/day

Public Facilities

DWF = Estimated wastewater flow x 1.5

gal/day x 1.5

1l

gal/day

C. DESIGN OF THE DISTRIBUTION CELL
1. Totalsize of the Distribution cell(s) area
a. Loading rate of fill material = < 1.0 gal/sq.ft./day if BOD5 or TSS = 30 mg/L

or =__ X < 2.0 gal/sq.ft./day if BOD5 or TSS <30 mg/L

b. Bottom area of distribution cell = Design wastewater flow +loading rate of fill material as
determined in C.1 a.

Distribution cell area = gal/day+2.0 gal/ft%./day
Distribution cell area = ft*

2. Distribution Cell Configuration
OPTIONS—3.25’, 6.5, 9.75’

a. Distribution cell width(s) (A) = feet, and the number of distribution

cells = cells.

b. Distribution cell length (B) = Bottom area of distribution cell + width of distribution cell.

B= ft?. + (Distribution cell area required) + ft. (A)

B= or ft

¢. Check distribution cell length (B)

For linear loading rate

Linear loading rate < Design wastewater flow + Cell length (B) or effective cell length for a
concave mound.

Linear loading rate < gal/day + feet
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Linear loading rate < gal/ft/day

Linear loading rate for systems with in situ soils having a soil application rate of < 0.3
gal/ ft*/day within 12 inches of original grade must be less than or equal to 4.5 gal/ft/day.

Linear loading rate for systems with in situ soils having a soil application rate of > 0.3
gal/ ft*/day within 12 inches of original grade must be less than or equal to 10 gal/ft/day.

[s the linear loading rate < what is allowed? Yes ___No--—--- If no, then the length and
width of the distribution cell must be changed so it does.

Distribution cell length B = Design Wastewater Flow + Maximum Linear Loading Rate

Distribution cell length B = gal/day + gal/ft/day

Distribution cell length B = ft.

Distribution cell total width (A) = sq. ft. (Distribution cell area) + ft. (B)
Distribution cell total width (A) = ft.

d. Check percent of deflection and actual length of concave distribution cell length
Percent of deflection = Deflection + effective distribution cell length x 100

Percent of deflection = ft. + ft. x 100

Percent of deflection = % (< 10%)

Actual distribution cell length = [{
distribution cell length

% of deflection x 0.00265 + 1] x effective

Actual distribution cell length = [{ % x 0.00265 + 1] x ft.

Actual distribution cell length = ft.

DESIGN OF THE ENTIRE MOUND AREA

1. Fill Depth
a. The depth of additional sand fill under the Geomat distribution cell is based on the
minimum depth of unsaturated soil required from treatment listed in Table 383.44-3, WI
Adm. Code, and table 2 of this manual. Under the 12” of sand fill required for the Geomat
Component, any additional sand fill that is required is on an inch by inch basis. So that if 24”
of suitable in-situ soil is available, then D = 0”, If 20” of in-situ soil is available, then D = 4”,

2) Depth at up slope edge of distribution cell (D) = distance required by Table 383.44-3
(column 2}, WI Adm. Code minus distance in inches to limiting factor.

D= inches - inches

D= inches
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3) Depth at down slope of distribution cell (E)

E = Depth at up slope of distribution cell (D) + (% natural slope expressed as a decimal x
distribution cell width (A)

E =D + (% natural slope expressed as decimal x A)

E= inches + ( X feet x 12 inches/ft)

E= inches or inches

4) Distribution cell depth for Geo Mat Component Distribution Cell.

Distribution cell component depth (F) for GEO MAT distribution cell = Depth of GeoMat
Material (1”)+ normal outside diameter of the largest lateral + 12" of ASTM 33 sand

F= (1) inch + inches + 12” ASTM sand

F= inches

5) Cover material

a) Depth at distribution cell center (H) 2 _12 _ inches

b) Depth at distribution cell edges (G) =2 _6___inches
6) Mound Length

a. End slope with (K) = Total fill at center of distribution cell x horizontal gradient of
side slope.

K= {([(D + E) + 2] + F + H) x horizontal gradient of side slope) + 12 inches/foot

K={([( + inches + 2] + inches + inches) x )+ 12
Inches/foot
K= or ft.

b. Mound length (L) = Distribution cell length + (2 x end slope width)

L=B+2K
L= ft.+(2x ft.)
L= feet

7) Mound width
a. Up slope width (J) = Fill depth at up slope edge of distribution cell (D + F + G) x

Horizontal gradient of side slope x Slope correction factor (100 + [100 + (gradient side
slope x % of slope or value from Table 5)]}
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J =(D + F + G) x horizontal gradient of side slope x Slope correction factor 100 + [100 +
(gradient of side slope x % of slope or value from Table 5)]}

J=( in, + in, + in) + 12 in/ftx x100 = [100 + (3 x 6)] or [Table 5 value]

]= or feet

b. Down slope width (I) = Fill depth at down slope edge of distribution cell (E+F+G)x
Horizontal gradient of side slope x Down slope correction factor {100 + [100 - (gradient
of side slope or value from Table 5)]}

I'= (E +F + G) x Horizontal gradient of side slope x Down slope correction factor {100 +
[100 - (gradient of side slope x % of slope or value from table 5)}]

I=( in. + in. + in)+12in/ftx3x100+[100-3 x_6_)]
I= in+12in/ftx3x100 +
I= ftor ft

¢. Mound width (W) = (Up slope width (J) + Distribution cell width (A) + Down slope
width (I)

W=]+A+1
W= ft. + ft. + feet
W= feet

8) Check the basal area

a. Basal area required = Daily wastewater flow + soil application rate of in situ soil (the
soil application rate may be that which is listed for BODS5 and TSS = or < 30 mg/L

depending on wastewater characteristics or fill depth below distribution cell. See Table
1)

= gal/day = gal/sq.ft. /day

= sq. ft.

b. Basal area available

1) Sloping site = Cell length (B) x [(# of cells x cell width) + ({# of cells - 1} x cell spacing)
+ down slope width (A + 1)

— fex[(_x_ )+ ({1 -1]x0f)+____ft)

= ftx( ft. + O ft. + ft.)

g ftx ft

= fe?

2) Level site = Cell length (B) x total mound width (W)
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c. Is available basil area sufficient? Yes

X No

If yes, FINAL MOUND DIMENSIONS
L=_ " W=__"

Basal area required - Basal Area Available

sq. ft- ft?

The available down slope must be increased by

ft? This can be

accomplished by increasing the down slope width (I) by ft. making it

ft.
See d. for recalculation of basal area.

d. Basal area available

1) Sloping site = Cell length (B) x [{# of cells x cell width) + ({[# of cells - 1} x cell

spacing) + down slope width (A + I)

ftx[(1x
fex( ft.+0ft.+ ft)

1

= ftx ft

= ft?

fy+({L-11x0f)+___ ft)

2?7 Level site = Cell length (B) x total mound width (W)

] ft. x ft.

= ft?
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IX.

GEOMAT MOUND WORKSHEET EXAMPLE

A. SITE CONDITIONS

Evaluate the site and soils for the following:
* Surface water movement.

¢ Measure elevations and distances on the site so that slope, contours, and available
areas can be determined.

¢ Determine the limiting conditions such as bedrock, high groundwater level, soil
application rates, and setbacks.

Slope- _6__%

Occupancy - One or two-family dwelling _3 (number of bedrooms)
Public facility gallons per day 0 (Estimated water flow)
Depth to limiting factor 25 inches

Minimum depth of unsaturated soil required by table 383.44-3, (Column 2)
Wis, Adm. Code__24 __inches

In Situ Soil application rate of in situ soil used _0.6 gal/sq.ft. /day (2nd Column)
FOG value of effluent applied to component <_30 mg/L

BODs value of effluent applied to component< 180 mg/L

TSS value of effluent tied to component<_ 50 mg/L

Fecal coliform monthly geometric mean value of effluent tied to component > 10* CFU /100mg

X _ Yes No

Type of Dist. Cell---GeoMat

B. DESIGN WASTEWATER FLOW

One and two-family dwelling

Combined wastewater flow:

DWF =150 gal/day/ bedroom x number of bedrooms

= 150 gal/day/bedroom x # of bedrooms

= 150 gal/day/bedroom x__3 __bedrooms
=450 gal/day

Clearwater and greywater only:

DWF =90 gal/day/bedroom x # of bedrooms
=90 gal/day/bedroom x # of bedrooms
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= gal/day

Blackwater only:
DWF = 60 gal/day/bedroom x # of bedrooms
=60 gal/day/bedroomx_______ # of bedrooms
= gal/day
Public Facilities
DWF = Estimated wastewater flow x 1.5
= gal/day x 1.5
= gal/day

C. DESIGN OF THE DISTRIBUTION CELL

3. Total size of the Distribution cell(s) area
a. Loading rate of fill material = < 1.0 gal/sq.ft./day if BOD5 or TSS = 30 mg/L
or =__ X < 2.0gal/sq.ft./day if BODS5 or TSS <30 mg/L

b. Bottom area of distribution cell = Design wastewater flow +loading rate of fill material as
determined in C.1 a.

Distribution cell area = 450 gal/day+ 2.0 gal/ft%./day
Distribution cell area =225 ft?

4. Distribution Cell Configuration
OPTIONS—3.25%, 6.5’,9.75’

a. Distribution cell width(s) (A) = 6.50 feet and the number of distribution
cells=_1 cells.
b. Distribution cell length (B) = Bottom area of distribution cell + width of distribution cell.

B=_225 ft% + (Distribution cell area required) + 6.50 ft. (A)

B=_34.6Z20r_34.7 ft

¢. Check distribution cell length (B)
For linear loading rate

Linear loading rate < Design wastewater flow + Cell length (B) or effective cell length for a
concave mound.
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Linear loading rate < _450 gal/day + 34.7 feet

Linear loading rate < 13.0 gal/ft/day

Linear loading rate for systems with in situ soils having a soil application rate of < 0.3
gal/ ft? /day within 12 inches of original grade must be less than or equal to 4.5 gal/ft/day.

Linear loading rate for systems with in situ soils having a soil application rate of > 0.3

gal/ ft*/day within 12 inches of original grade must be less than or equal to 10 gal/ft/day.

Is the linear loading rate < what is allowed? Yes _X_No----- If no, then the length and
width of the distribution cell must be changed so it does.

Distribution cell length B = Design Wastewater Flow + Maximum Linear Loading Rate
Distribution cell length B=__450 gal/day+___10.0_ gal/ft/day

Distribution cell length B = 45  ft.

d. Check percent of deflection and actual length of concave distribution cell length

Percent of deflection = Deflection + effective distribution cell length x 100

Percent of deflection = ft. + ft. x 100

Percent of deflection = % (< 10%)

Actual distribution cell length = [{ % of deflection x 0.00265 + 1] x effective
distribution cell Iength

Actual distribution cell length = [{ % x 0.00265 + 1] x ft.

Actual distribution cell length = ft.

DESIGN OF THE ENTIRE MOUND AREA

1. Fill Depth

a. The depth of additional sand fill under the Geomat distribution cell is based on the
minimum depth of unsaturated soil required from treatment listed in Table 383.44-3, WI
Adm. Code, and table 2 of this manual. Under the 12” of sand fill required for the Geomat
Component, any additional sand fill that is required is on an inch by inch basis. So that if

24" of suitable in-situ soil is available, then D = 0", If 20” of in-situ soil is available, then
D=4".

2) Depth at up slope edge of distribution cell (D) = distance required by Table 383.44-3
(Column 2 ), WI Adm. Code minus distance in inches to limiting factor.

D=_24 inches-_25 inches

D=_0_inches
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Do your Part—
Be SepticSmart!
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A Homeowners’ Guide to Septic Systems | www.epa.gov/septicsmart 2

Maintaining Your

Septic System:

Good for your wallet. Good for your health.
Good for the environment.

Did you know that one-quarter of all U.S. homes have septic systems? Yours may be
one of them. If you're not properly maintaining your septic system, you're not only
hurting the environment, you're putting your family’s health at risk—and may be
flushing thousands of dollars down the drain!

First Things First:

What Is a Septic System?

Common in rural areas without centralized sewer systems, septic systems are
underground wastewater treatment structures that use a combination of nature
and time-tested technology to treat wastewater from household plumbing produced
by bathrooms, kitchen drains, and laundry.

Do You Have a Septic System?

You may already know you have a septic system. If you don’t know, here are tell-tale
signs that you probably do:

* You use well water.
e The waterline coming into your home doesn’t have a meter.
* You show a “$0.00 Sewer Amount Charged” on your water bill.

* Your neighbors have a septic system.
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How To Find Your Septic System
Once you've determined that you have a septic system, you can find it by:

* Looking on your home’s “as built” drawing.
* Checking your yard for lids and manhole covers.

* Contacting a septic inspector/pumper to help you locate it.

Why Should You Maintain Your Septic System?

Maintaining Your Septic System...

Saves You Money

Regular maintenance fees of $250 to $300 every three to four years is a bargain
compared to the cost of repairing or replacing a malfunctioning system, which can
cost between $3,000 and $7,000. The frequency of pumping required for your system
depends on how many people live in your home and the size of the system.

Protects Your Property Value

An unusable septic system or one in disrepair will lower your property value, not to
mention pose a potentially costly legal liability.

Keeps You and Your Neighbors Healthy

Household wastewater is loaded with disease-causing bacteria and viruses, as well

as high levels of nitrogen and phosphorus. If a septic system is well-maintained and
working properly, it will remove most of these pollutants. Insufficiently treated sewage
from septic systems can cause groundwater contamination, which can spread disease
in humans and animals.

Improperly treated sewage also poses the risk of contaminating nearby surface waters,
significantly increasing the chance of swimmers contracting a variety of infectious
diseases, from eye and ear infections to acute gastrointestinal illness and hepatitis.

When you call a septic service provider, he or she will inspect for leaks and examine the scum and sludge

layers in your septic tank.

Your septic tank includes a T-shaped outlet which prevents sludge and scum from leaving the tank and
traveling to the drainfield area. If the bottom of the scum layer is within six inches of the bottom of the
outlet, or if the top of the sludge layer is within 12 inches of the outlet, your tank will need to be pumped.
Remember to note the sludge and scum levels determined by the septic professional in your operation
and maintenance records, as this will help determine how often pumping is necessary.

The service provider should note any repairs completed and the tank condition in your system’s service
report. If additional repairs are recommended, be sure to hire someone to make them as soon as possible.

The National Onsite Wastewater Recycling Association (NOWRA) website has a septic locator that
makes it easy to service professionals in your area. Visit www.septiclocator.com and enter your ZIP

code to get started!
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Some makers of septic tank additives claim their products break down septic tank sludge in order to
eliminate the need for pumping. But the effectiveness of additives has not been determined; in fact,

many studies show that additives have no significant effects on a tank’s bacterial populations.

Septic tanks already contain the microbes they need for the effective breakdown of household
wastewater pollutants. Periodic pumping is the only true way to ensure that septic systems work
properly and provide many years of service.

Protects the Environment

More than four billion gallons of wastewater is dispersed below the ground’s

surface every day. That's a lot of water! Groundwater contaminated by poorly or
untreated household wastewater doesn’t just pose dangers to drinking water—it
poses dangers to the environment. Malfunctioning septic systems release bacteria,
viruses, and chemicals toxic to local waterways. When these pollutants are released
into the ground, they eventually enter streams, rivers, lakes, and more, harming local
ecosystems by killing native plants, fish, and shellfish.

Maintaining Your Septic System:

The Basics

Septic system maintenance isn’t complicated, and it doesn’t need to be expensive.
Upkeep comes down to four important elements:

* Inspection and pumping

* Water efficiency

e Proper waste disposal

* Drainfield care
Inspect and pump frequently
The average household septic system should be inspected at least every three years
by a septic service professional. Household septic tanks are typically pumped every
three to five years. Alternative systems with electrical float switches, pumps, or

mechanical components need to be inspected more often, generally once a year.
A service contract is important since alternative systems have mechanized parts.

Four major factors influence the frequency of septic pumping:
* Household size
¢ Total wastewater generated
* Volume of solids in wastewater

e Septic tank size
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Use water efficiently

Did you know that average indoor water use in a typical single-family home is nearly
70 gallons per individual, per day? And just a single leaky toilet can waste as much
as 200 gallons of water per day?

All of the water a household sends down its pipes winds up in its septic system.
This means that the more water a household conserves, the less water enters the
septic system. Efficient water use can not only improve the operation of a septic
system, but it can reduce the risk of failure as well. Learn more about simple ways
to save water and water-efficient products by visiting EPA’s WaterSense Program
at www.epa.gov/watersense.

* High-efficiency toilets: Toilet use accounts for 25 to 30 percent of household
water use. Most older homes have toilets with 3.5- to 5-gallon reservoirs,
while newer, high-efficiency toilets use 1.6 gallons of water or less per flush.
Replacing existing toilets with high-efficiency models is an easy way to quickly
reduce the amount of household water entering your septic system.

* Faucet aerators and high-efficiency showerheads: Faucet aerators help
reduce water use as well as the volume of water entering your septic system.
High-efficiency showerheads or shower flow restrictors also reduce water use.

* Washing machines: Washing small loads of laundry on your washing machine’s
large-load cycle wastes water and energy. By selecting the proper load size,
you’ll reduce water waste. If you're unable to select a load size, run only full
loads of laundry.

Another tip? Try to spread water use via washing machine throughout the week.
Doing all household laundry in one day might seem like a time-saver, but it can
be harmful to your septic system, as it doesn’t allow your septic tank time to
adequately treat waste and could potentially flood your drainfield.

Consider purchasing an ENERGY STAR® clothes washer, which uses 35 percent
less energy and a whopping 50 percent less water than a standard model.
Learn more about ENERGY STAR appliances by visiting www.energystar.gov.

When it comes to water fixtures, a couple of quick fixes can save you serious problems down the road!

Check to see if your toilet’s reservoir is leaking into your toilet bowl by adding five drops
of liquid food coloring to the toilet reservoir before bed. If the dye is in the toilet bowl the
next morning, the reservoir is leaking and repairs are needed.

Think a leaky faucet is no big deal? Think again. A small drip from a faucet adds gallons
of unnecessary water to your septic system every day.

To see how much a leak adds to your water usage, place a cup under the drip for 10 minutes.
Multiply the amount of water in the cup by 144 (the number of minutes in 24 hours, divided by 10).
Just one cup of leaky faucet water every 10 minutes equals 36 wasted gallons of water a day—
and they all end up in your septic system.

New faucets and toilet reservoirs are easily accessible and inexpensive. Choose to make a small

investment for a big difference in your septic system.
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* Proper waste disposal: Whether you flush it down the toilet, grind it in the
garbage disposal, or pour it down the sink, shower, or bath, everything that goes
down your drains ends up in your septic system. And what goes down the drain
can have a major impact on how well your septic system works.

Toilets Aren’t Trash Cans!

Your septic system is not a trash can. An easy rule of thumb? Don’t flush anything
besides human waste and toilet paper.

Never flush:
* Feminine hygiene products
* Condoms
* Dental floss
e Diapers
* Cigarette butts
e Coffee grounds
* Cat litter
* Household chemicals like gasoline, oil, pesticides, antifreeze, and paint
e Pharmaceuticals

For a complete list, visit water.epa.gov/septicsmart.

This is a simplified overview of how a septic system works.

All water runs out of your house from one main drainage pipe into a septic tank.

The septic tank is a buried, water-tight container usually

made of concrete, fiberglass or polyethylene.

Its job is to hold the wastewater long enough to

allow solids to settle down to the bottom

(forming sludge), while the oil and grease

floats to the top (as scum). Compartments

and a T-shaped outlet prevent the @

sludge and scum from leaving the tank
and traveling into the drainfield area.

The liquid wastewater then exits the _————\

tank into the drainfield. If the drainfield

is overloaded with too much liquid, _————,
it will flood, causing sewage to flow to

the ground surface or create backups

in toilets and sinks.

Finally, the wastewater percolates
into the soil, naturally removing harmful
bacteria, viruses, and nutrients.

Groundwater
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If you spend any time in a recreational vehicle (RV) or boat, you probably know of the problem of

odors from sewage holding tanks. Learn more about proper and safe wastewater disposal—download
EPA’s factsheet at www.epa.gov/region9/water/groundwater/uic-pdfs/rv-wastewater.pdf or
call The National Small Flows Clearinghouse’s Septic System Care hotline toll-free at 1-800-624-8301.

Take care at the drain

Your septic system contains a collection of living organisms that digest and treat
household waste. Pouring toxins down your drain can kill these organisms and harm
your septic system. Whether you're at the kitchen sink, bathtub, or utility sink:

¢ Avoid chemical drain openers for a clogged drain. Instead,
use boiling water or a drain snake.

e Never pour cooking oil or grease down the drain!

e Never pour oil-based paints, solvents, or large volumes of toxic cleaners
down the drain. Even latex paint waste should be minimized.

sepflcsm

* Eliminate or limit the use of a garbage disposal, which will significantly
reduce the amount of fats, grease, and solids that enter your septic tank
and ultimately clog its drainfield.

Maintain your drainfield

Your drainfield—a component of your septic system that removes contaminants from
the liquid that emerges from your septic tank—is an important part of your septic
system. Here are a few things you should do to maintain it:

* Never park or drive on your drainfield.

* Plant trees the appropriate distance from your drainfield to keep
roots from growing into your septic system. A septic service
professional can advise you of the proper distance, depending on
your septic tank and landscape.

Bl gﬁ

e Keep roof drains, sump pumps, and other rainwater drainage
systems away from your drainfield area, as excess water slows
down or stops the wastewater treatment process.
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Pouring household and home improvement chemicals down your drains, flushing
garbage down toilets, excessive water use, and failure to provide proper maintenance
aren’t the only culprits for septic system failure. Take note of these additional causes
of septic failure:

Hot tubs
Hot tubs may be a great way to relax, but when it comes to emptying them, your

septic system should avoided. Emptying a hot tub into your septic system stirs the
solids in the tank, pushing them into the drainfield, causing it to clog and fail.

Drain cooled hot tub water onto turf or landscaped areas far away from your
septic tank and drainfield, and in accordance with local regulations. Use the
same caution when draining swimming pools.

Water purification and softening systems

Some freshwater purification systems, including water softeners,
unnecessarily pump water into septic systems. Such systems can
send hundreds of gallons of water to septic tanks, causing agitation
of solids and excess flow to drainfields. When researching water
purification and softening systems, check with a licensed plumbing
professional about alternative routing for such treatment systems.

Garbage disposals

Consider eliminating or limit the use of garbage disposals. While convenient,
frequent use of garbage disposals significantly increases the accumulation of sludge
and scum in septic tanks, resulting in the need for more frequent pumping.

Improper design or installation

The proper design and installation of a septic system is essential for it to

correctly function. A home’s groundwater table, soil composition, and a properly
leveled drainfield are just a few factors to ensure a well-functioning septic system.
Be sure to do your research when hiring septic professionals.

A foul odor isn’t always the first sign of a malfunctioning septic system. Call a septic professional
if you notice any of the following:

TPy * Wastewater backing up into household drains.
* Bright green, spongy grass on the drainfield, even during dry weather.
* Pooling water or muddy soil around your septic system or in your basement.

¢ A strong odor around the septic tank and drainfield.

Mind the signs of a failing system. One call to a septic professional could save you thousands of dollars!
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For more information on how you can
be SepticSmart, please visit:
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