Excerpts from the Mound Component Manual
I. 
INTRODUCTION AND SPECIFICATIONS


This Private Onsite Wastewater Treatment System (POWTS) component manual provides design, construction, inspection, operation, and maintenance specifications for a mound component.  However, 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.  Violations of this manual constitute a violation of chs. Comm 83 and 84, Wis. Adm. Code.  The mound component must receive influent flows and loads less than or equal to those specified in Table 1.  When designed, installed and maintained in accordance with this manual, the mound component provides treatment and dispersal of domestic wastewater in conformance with ch. Comm 83 of the Wis. Adm. Code.  Final effluent characteristics will comply with s. Comm 83.43 (8) and 83.44 (2), Wis. Adm. Code when inputs are within the range specified in Tables 1 to 3.

Note:  Detailed plans and specifications must be developed, and submitted for reviewed and approved by the governing unit having authority over the plan for the installation.  Also, a Sanitary Permit must  be obtained from the department or governmental unit having jurisdiction.  See Section XII for more details.
Table 1 INFLUENT FLOWS AND LOADS

Design Wastewater flow (DWF)
( 5000 gal/day

Monthly average value of Fats, Oil and Grease (FOG)
( 30 mg/L

Monthly average value of five day Biochemical Oxygen Demand (BOD5) 
( 220 mg/L

Table 1 INFLUENT FLOWS AND LOADS Cont.

Monthly average value of Total Suspended Solids (TSS)
( 150 mg/L

Design loading rate of fill
( 1.0 gal/ft2/day if BOD5 or TSS > 30 mg/L or ( 2.0 gal/ ft2/day if BOD5 or TSS ( 30 mg/L

Volume of a single dose
( 5 times void volume of the distribution lateral (s)

Design daily wastewater flow (DWF) from One and two-family dwellings
( 150 gal/day/bedroom

Design daily wastewater flow (DWF) from public facilities
( 150% of estimated daily wastewater flow in accordance with Table 4 of this manual or s. Comm 83.43 (6), Wis. Adm. Code.

Linear loading rate for systems with in situ soils having an effluent application rate of ( 0.3 gal/ft2/day within 12 inches of fill material 
( 4.5gal/ft

Wastewater particle size
( 1/8 inch

Distribution cell area per orifice
( 6 ft2

Table 2 SIZE AND ORIENTATION

Distribution cell width (A)
( 10 feet

Total distribution cell area (A)( B)
( Design daily flow rate (infiltrative rate of fill material

Fill material depth (D) at up slope edge
1. ( 6 inches when fill is placed on in situ soil listed in Table 83.44-3, Wis. Adm. Code, having fecal coliform treatment capabilities of ( 36 inches, or

2. ( 12 inches when fill is placed on in situ soil listed in Table 83.44-3, Wis. Adm. Code, having fecal coliform treatment capabilities of > 36 inches.



Distribution cell depth (F)
( 8 inches + outside diameter of distribution pipe

Depth of cover material at top center of distribution cell (H)
( 12 inches

Depth of cover material at top outer edge of distribution cell (G)
( 6 inches

Basal area (A+I) (B) or (A+I+J)(B)
( Design daily flow rate ( Infiltrative rate of in situ soil

Orientation
Longest dimension parallel to surface grade contours on sloped sites.  System is not allowed on concave slopes.

Bottom of distribution cell 
Level

Table 3 OTHER SPECIFICATIONS

Slope of original grade
( 25% in area of mound

Depth of in situ soil to high groundwater elevation and bedrock under basal area
( 6 inches of which 4 inches is below an “A” horizon, if an “A” horizon exists.

Vertical separation between distribution cell and seasonal saturation defined by redoximorphic features, groundwater, or bedrock
( Equal to depth required by s. Comm 83 Table 83.44-3, Wis. Adm. Code

Horizontal separation between distribution cells
( 3 ft.

Fill material
Meets ASTM Specification C-33 for fine aggregate

Size for basal area (for level sites)
( The area measured from center of distribution cell and extends in all directions to create an area equal to the infiltrative rate of the in situ soil ( design daily flow rate

Size for basal area (for sloping sites)
( The area measured from up slope side of distribution cell and extends from end to end of distribution cell down slope to create an area equal to the infiltrative rate of the in situ soil ( total design daily flow rate

Effluent application
By use of pressure distribution network conforming to sizing methods of either Small Scale Waste Management Project publication 9.6, entitled “Design of Pressure Distribution Networks for Septic Tank – Soil Absorption Systems” or Dept. of Commerce publication SBD-10573-P, entitled “Pressure Distribution Component Manual for Private Onsite Wastewater Treatment Systems”

Piping Material
Meets requirements of s. Comm 84.30 (2), Wis. Adm. Code for its intended use

Distribution cell aggregate material
Meets requirements of s. Comm 84.30 (6) (i), Wis. Adm. Code

Fabric cover over distribution cell when aggregate is used
Geotextile fabric meeting s. Comm 84.30 (6) (g), Wis. Adm. Code

Number of observation pipes per distribution cell
( Two extending from distribution cell infiltrative surface to finished grade

Location of observation pipes
At opposite ends of the distribution cell at a distance approximately equal to 1/6 of the distribution cell length .

Maximum final slope of mound surface
( 3:1

Cover material
Soil that will promote plant growth

Grading of surrounding area
Graded to divert surface water around mound system

Limited activities
Unless otherwise specifically allowed in this manual, vehicular traffic, excavation, and soil compaction are prohibited in the basal area and 15 feet down slope of basal area, if there is a restrictive horizon that effects treatment or dispersal 

Erosion and frost protection
Graded to divert surface water around 

Component and sodded or seeded and mulched

Installation inspection
In accordance with ch. Comm 83, Wis. Adm. Code

Management
In accordance with ch. Comm 83, Wis. Adm. Code and this manual

[image: image1.wmf]Figure 2, above - Detailed plan view of a mound.
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Figure 3, below - Detailed cross-section of a mound.

VIII.
OPERATION, MAINTENANCE AND PERFORMANCE MONITORING

A.
The component owner is responsible for the operation and maintenance of the component.  The county, department or POWTS service contractor may make periodic inspections of the components, checking for surface discharge, treated effluent levels, etc.






       The owner or owner's agent is required to submit necessary maintenance reports to the appropriate jurisdiction and/or the department.

B.
Design approval and site inspections before, during, and after the construction are accomplished by the county or other appropriate jurisdictions in accordance to ch. Comm 83 of the Wis. Adm. Code.

C.
Routine and preventative maintenance aspects:






          1. Treatment and distribution tanks are to be inspected routinely and maintained when necessary in accordance with their approvals. 








                      2. Inspections of the mound component performance are required at least once every three years.  These inspections include checking the liquid levels in the observation pipes and examination for any seepage around the  mound component. 








          3. Winter traffic on the mound is not permitted to avoid frost penetration and to minimize compaction.   4. A good water conservation plan within the house or establishment will help assure that the mound component will not be overloaded.

D.
User's Manual:  A user's manual is to accompany the component.  The manual is to contain the following as a minimum:

1.
Diagrams of all components and their location.  This should include the location of the reserve area, if one is provided.

2.
Names and phone numbers of local health authority, component manufacturer or POWTS service contractor to be contacted in the event of component failure or malfunction.

3.
Information on periodic maintenance of the component, including electrical/mechanical components.

4.
Notice that the dose chamber, if one is utilized, may fill due to flow continuing during pump malfunction or power outages.  One large dose when the power comes on or when the pump is repaired may cause the mound component to have problems.  In this situation, the pump chamber should be pumped by a licensed pumper before pump cycling begins or other measures shall be used to dose the mound component with only the proper amount of influent.  This may include manual operation of the pump controls until such time the pump chamber has reached its normal level.

E.
Performance monitoring must be performed on mound systems installed under this manual.

1.  The frequency of monitoring must be: 







          a.  At least once every three years following installation and, 




          b.  At time of problem, complaint, or failure. 






          2.  The minimum criteria addressed in performance monitoring of mound systems are: 

          a.  Type of use. 










          b.  Age of system. 









          c.  Type of fill material used. 








          d.  Nuisance factors, such as odors or user complaints. 





          e.  Mechanical malfunction within the system including problems with valves or other mechanical or plumbing components









          f.  Material fatigue or failure, including durability or corrosion as related to construction or structural design. 











          g.  Neglect or improper use, such as exceeding the design rate, poor maintenance of vegetative cover, inappropriate cover over the mound, or inappropriate activity over the mound. 


            h.  Installation problems such as compaction or displacement of soil, improper orientation or location.     i.  Pretreatment component maintenance, including dosing frequency, structural integrity, groundwater intrusion or improper sizing.

j.
Dose chamber maintenance, including improper maintenance, infiltration, structural problems, or improper sizing. 










                      k.
Ponding in distribution cell, prior to the pump cycle, is evidence of development of a clogging mat or reduced infiltration rates. 










           l.
Siphon or pump malfunction including dosing volume problems, pressurization problems, breakdown, burnout, or cycling problems. 









                     m.
Overflow/seepage problems, as shown by evident or confirmed sewage effluent, including backup if due to clogging. 











              4.
Reports are to be submitted in accordance  with ch. Comm 83, Wis. Adm. Code..

XI.
EXAMPLE WORKSHEET
A.  SITE CONDITIONS

Evaluate the site and soils report for the following:

· Surface water movement.

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

· Description of several soil profiles where the component will be located.

· Determine the limiting conditions such as bedrock, high groundwater level, soil permeability, and set backs.

Slope -   6    %

Occupancy – One or Two-Family Dwelling, # of bedrooms     3   . 

Public  Facility  -     0      Daily wastewater flow

Depth to limiting factor -    25     inches

In situ soil application rate used -  0.3       gal/ft2/day

BOD5 value of effluent applied to component -  180  mg/L

TSS value of effluent applied to component -   50   mg/L

Type of distribution cell  -   x    Aggregate or      Leaching chamber

B.  DESIGN WASTEWATER FLOW (DWF)  

One or Two-family Dwelling.   

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


= 150 gal/day/bedroom x    3  # of bedrooms


=  450 gal/day

Public Facilities. 

DWF 
= Sum of each wastewater flow per source per day x 1.5


=                      gal/day x 1.5


=                      gal/day

C.  DESIGN OF THE DISTRIBUTION CELL

1.
Size the Distribution cell

a.  Infiltration rate of fill material: 1.0 gal/ft2/day

b.  Bottom area of distribution cell = Design wastewater flow ( ( 1.0 gal/ft2/day if BOD5 or TSS > 30 mg/L or ( 2.0 gal/ft2/day if BOD5 or TSS ( 30 mg/L



        =    450   gal/day (   1.0  gal/ft2/day



        =     450  ft2
2.
Distribution cell Configuration

a.  Distribution cell width (A) =   7   feet ( ( 10 ft.)

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

     B =   450   ft2 (Distribution cell area) (    7   ft(A)

     B =    64.29 or 65  ft

c.  Check distribution cell length (B) 

Design Wastewater Flow ( Cell length (B) ( Maximum Linear Loading Rate

   450   gal/day (   65   feet =    6.92   gal/ft (Linear Loading Rate)

Max. Linear Loading Rate ( 4.5 gal/ft/day if Soil infiltration Rate ( 0.3 gal/ft2/day

Is the linear loading rate ( what is allowed?        yes     x    no  If no, then the length and/or 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 (   4.5   gal/ft/day

Distribution cell length (B) =   100   ft   

Distribution cell width (A) =  450   ft2 (Distribution cell area) (    100   ft(B)

Distribution cell width (A) =   4.5   ft2
D.  DESIGN OF ENTIRE FILL

1.
Fill Depth

a.  Fill depth below distribution cell (At least 6 inches if the in situ soil beneath the tilled area requires a minimum depth of 36 inches or less for treatment of fecal coliform.  At least 12 inches if the in situ soil beneath the tilled area requires a depth greater than 36 inches for treatment of fecal coliform.)

1)  Depth at up slope edge of distribution cell (D) = distance required by Table 83.440-3 - distance in inches to limiting factor

D =  36 inches -  24  inches

D =  12   inches (( 6 or 12 inches; but not greater than 36 inches)

2)  Depth at down slope edge of distribution cell (E)

E = Depth at up slope edge 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 =   12  inches + (  0.06  x   4.5   feet x 12 inches/ft)

E =   15.24 or 15.25   inches

b.  Distribution cell Depth for Aggregate Distribution cell.

Distribution cell depth (F) for aggregate distribution cell = amount of aggregate below distribution laterals (6 inches min.) + nominal outside diameter of largest lateral + amount of aggregate over distribution laterals (2 inches min.).

F =   6  ((6) inches +   1.5  inches +  2  ((2) inches

F =   9.5   inches

c.  Distribution cell depth (F) for distribution cell with leaching chambers = total height of leaching chamber.

F =                 inches

d.
Cover material 

1)
Depth at distribution cell center (H) ( 12 inches
2)
Depth at distribution cell edges (G)  ( 6 inches
2.
Fill length

a.
End slope width (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 = {([( 12  inches +   15.25  inches) ( 2] +  9.5  inches +  12  inches) x   3  } ( 12 inches/ft

K =     8.41 or 8.5   ft

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

L = B + 2K

L =   100  ft + (2 x  8.5 ft)

L =   117   feet

3.
Fill 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 of side slope x % of slope or value from Table 5)]}


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 = (   12   in +  9.5   in +   9   in) ( 12 in/ft x 3 x 100 ( [ 100 + (   3   x   6   )]                  


J =    30.5   in ( 12 in/ft  x 3 x 100 (   118         


J =   6.46 or 6.5   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 x % of 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 = (   15.25   in +   9.5  in +   9  in) ( 12 in/ft x 3 x 100 ( [ 100 - (   3   x   6   )]    


I =   33.75   in ( 12 in/ft x 3 x 100 (  82  


I =   10.29 or 10.33   feet

c.  Fill width (W) = Up slope width (J) + Distribution cell width (A) + Down slope width (I)

W = J + A + I

W =   6.5    ft +   4.5   ft +  10.33   ft

W =   21.33    feet

4.  Check the basal area

a.  Basal area required 
= Daily wastewater flow ( infiltration rate of in situ soil



=   450  gal/day (   0.3  gal/ft2/day



=   1500  ft2
b.  Basal area available

1)  Sloping site = Cell length x (Distribution cell width + Down slope width)


= B x (A + I)


=   100   ft x (  4.5   ft +   10.33  ft)


=   100   ft x   14.83   ft


=   1483    ft2
2)  Level site = Fill length x Fill width

= L x W  =              ft x              ft

=                 ft2
c.  Is available basal area sufficient?        yes      x      no


Basal area required < Basal area available

1500 ft2 <   1483  ft2

The available basal area must be increased by 17 ft2.  This can be accomplished by increasing the down slope width (I) by 0.27ft. making it 10.5ft.

See d. below for recalculation.

d.  Basal area available (recalculation)

1)  Sloping site = Cell length x (Distribution cell width + Down slope width)


= B x (A + I)


=   100   ft x (  4.5   ft +   10.5  ft)


=   100   ft x   14.50   ft


=   1500 ft2
5.  Determine the location of observation pipes along the length of distribution cell.

Distance from end of distribution cell to end observation pipes = B ( 6

Distance from end of distribution cell to end observation pipes =  100 ft. ( 6 

Distance from end of distribution cell to end observation pipes =   16.6 ft.

XII.
PLAN SUBMITTAL AND INSTALLATION INSPECTION

A. Plan Submittal  In order to install a system correctly, it is important to develop plans that will be used to install the system correctly the first time. The following checklist may be used when preparing plans for review.  The checklist is intended to be a general guide.  Conformance to the list is not a guarantee of plan approval.  Additional information may be needed or requested to address unusual or unique characteristics of a particular project.  Contact the reviewing agent for specific plan submittal requirements, which the agency may require that are different than the list included in this manual.

General Submittal Information

· Photocopies of soil reports forms, plans, and other documents are acceptable.  However, an original signature is required on certain documents. 







· Submittal of additional information requested during plan review or and questions concerning a specific plan must be referenced to the Plan Identification indicator assigned to that plan by the reviewing agency.

· Plans or documents must be permanent copies or originals.

Forms and Fees

· Application form for submittal, provided by reviewing agency along with proper fees set by reviewing agent.

· Application for Development of Floodplain, if any portion of the system is in a floodplain.

Soils Information

· Complete Soils and Site Evaluation Report (form # SBD-8330) for each backhoe pit described; signed and dated by a certified soil tester, with license number.
· Separate sheet showing the location of all borings.  The location of all borings and backhoe pits must be able to be identified on the plot plan.

Documentation

· Architects, engineers or designers must sign, seal and date each page of the submittal or provide an index page, which is signed, sealed and dated.

· Master Plumbers must sign, date and include their license number on each page of the submittal or provide an index page, which is signed, sealed and dated.

· Three completed sets of plans and specifications (clear, permanent and legible); submittals must be on paper measuring at least 8-1/2 by 11 inches.

Plot Plan

· Dimensioned plans or plans drawn to scale (scale indicated on plans) with parcel size or all property boundaries clearly marked.

· Slope directions and percent in system area.

· Benchmark and north arrow.

· Setbacks indicated as per appropriate code.

· Two-foot contours to 25ft. on all sides of the system area or include elevations at all four corners of proposed system.

· Location information; legal description of parcel must be noted.

· Location of any nearby existing system.

Plan View

· Dimensions for distribution cell(s).

· Location of permanent markers and observation pipes.

· Dimensions for fill for mound.

· Pipe lateral layout, which must include the number of laterals, pipe material, diameter and length; and number, location and size of orifices.

· Manifold/force main locations, with materials, length and diameter of each.

Cross Section of System

· Include tilling requirement, depth and size of aggregate, percent slope, side slope, and cover material. 

· Lateral elevation, position of observation pipes, dimensions and depths of aggregate, and type of cover material such as geotextile fabric, and depth, if applicable.

System Sizing

· For One and two-family dwellings, the number of bedrooms must be included.
· For public buildings, the sizing calculations must be included.
Tank And Pump / Siphon Information

· All construction details for site-constructed tanks.

· Size and manufacturer information for prefabricated tanks.

· Notation of pump or siphon model, pump performance curve, friction loss for force main and calculation for total dynamic head.

· Cross section of tank / chamber to include storage volumes; connections for piping, vents, and electricity; pump “off” setting; dosing cycle and volume; and location of vent and manhole.

· Cross section of two compartments tanks or tanks installed in a series must include information listed above.

B.
Inspections.

Inspection shall be made in accordance with ch. 145.20, Wis. Stats and s. Comm 83.26, Wis. Adm. Code.  The inspection form on the following two pages may be used.  The inspection of the system installation and/or plans is to verify that the system at least conforms to specifications listed in Tables 1 - 3 of this manual.
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