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Technical Guidance Committee 

 

Minutes 

 
June 19, 2012 

 

Department of Environmental Quality 

Conference Room “C” 

1410 N. Hilton 

Boise, Idaho 

 

TGC ATTENDEES: 

Bob Erickson, Senior Environmental Health Specialist, South Central Health District 

Mike Reno, Environmental Health Supervisor, Central District Health Department 

Joe Canning, P.E., B&A Engineers 

George Miles, P.C., Advanced Wastewater Engineering (via telephone) 

David Loper, Environmental Health Director, Southwest District Health Department 

GUESTS: 

Barry Burnell, Water Quality Division Administrator, DEQ 

AJ Maupin, P.E., Wastewater Program Lead Engineer, DEQ 

Chas Ariss, P.E., Wastewater Program Manager, DEQ 

Lindsey Stanton, Administrative Assistant, DEQ 

Tyler Fortunati, Central District Health Department 

Ryan Spiers, Alternative Wastewater Systems, LLC 

Stefan Johansson, EcoJohn (via telephone) 

Gerald Williams, P.E., RGF (via telephone) 

PaRee Godsill  

CALL TO ORDER/ROLL CALL: 

Meeting called to order at 9:15 a.m. 

Committee members and guests introduced themselves. 
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MEETING MINUTES: 

March 13, 2012 Draft TGC Meeting Minutes: Review, Amend or Approve 

Motion: Bob Erickson moved to accept the minutes as presented. 

Second: Mike Reno. 

Voice Vote: Motion carried unanimously. 

Minutes will post as final. See DEQ webpage and Appendix A. 

 

OPEN PUBLIC COMMENT PERIOD: This section of the meeting is open to the public to 

present information to the TGC that is not on the agenda.  The TGC is not taking action on the 

information presented. 

 

Stefan Johansson presented the EcoJohn Waste Combustion Series Incinerating Toilet to the TGC.  

DEQ had denied approval because the product does not fit into the TGM’s description of an 

incinerating toilet. The TGM description of Incinerating Toilets states “Toilets within a dwelling or 

other structure that store and incinerate non-water carried human urine and feces.”  Incinerating 

toilets must not use water.  This particular product is designed to function with low-flush toilets. 

Also, Idaho requires that flushing toilets are tied to a septic system.  A question and answer session 

regarding the product ensued.   

 

Stefan Johansson agreed to prepare a package of additional information about his product so that the 

TGC can evaluate it at the next meeting.  The package of information needs to explain how this 

product fits into the Incinerating Toilet section of the TGM, or suggest modifications to the TGM, 

and the current status of the product for NSF 157 testing. 

 

Gerald Williams presented on three topics including recirculating gravel filters tanks and separation 

distance to seasonal high ground water, gravelless chambers in the TGM (a topic which will be 

discussed at a future TGC meeting), and the extra drainrock option. 

 

Recirculating Gravel Filter.  Mr.Williams requested that the TGC review the 2
nd

 condition for 

approval (TGM pg 4-65) that states:  “ the bottom of the filter must not come within twelve inches 

of seasonal high ground water.”  The request was to allow the RGF tank to be designed similar to a 

septic tank, which is allowed to be placed in the seasonal high ground water.  Design elements of 

buoyancy, structure, and water tightness were discussed with the TGC members.  By allowing the 

RGF tank to be placed lower in the septic system profile the landscape for the dwelling can easily 

accommodate a smaller profile that is above grade.  Access to the media was discussed, lids vs. 

mounded and seeded with a factor allowed for infiltration on open systems.  TGM requires that 

“access to the filter surface must be provided to facilitate maintenance.” 

 

Gravelless Trench System Design.  A proposal was presented to allow the use of suspended 

perforated pipe to span the gravelless trench distance in order to facilitate distribution of septic tank 

effluent.  The gravelless trench system is on the TGC parking lot for revision.  Questions and 

examples were provided of how to get septic tank effluent distributed across the gravelless trench.  
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Shadow and masking was discussed for perforated pipe that was to rest on the soil surface.  The 

proposal is to hang the perforated pipe.  Septic tank effluent distribution through perforated pipe has 

been studied (University of Wisconsin and possibly Colorado School of Mines) and the research 

will need to be used in preparation of the revised Gravelless Trench System.  

 

Extra Drainrock Drainfield.  Request was for consideration to be allowed to use ASTM C-33 

Medium sand in the system design instead of the drainrock.  A discussion about the In-trench Sand 

Filter section ensued with this being pointed out as an acceptable alternative to overcome hardpans 

or caliche layers. A discussion of biomat build up on the ASTM C-33 sand in comparison to the 

larger void space of the drainrock was held.   

 

ETPS SUBCOMMITTEE UPDATE: 
 

DEQ will post an announcement to the website requesting nominations for the new subcommittee. 

It will be open for a 30-day time period for interested members of the public, O&M entities, 

industry representatives, and service providers to self-nominate for participation on the 

subcommittee along with health department representatives and DEQ staff. The subcommittee will 

discuss and make recommendations on topics including: 

Generic ETPS reminder notification,  

Service refusal letters,  

Financial Issues such as refusal to pay annual dues,  

ETPS systems testing,  

O&M Transition 

Service Provider Transition, and  

Title company and real estate transition notices, information, and education.  

DEQ will send letters to service providers and ETPS management teams to alert them of this 

activity. The subcommittee will be formed before the next TGC meeting. 

 

A discussion was held on which two TGC members would participate.  George was excused due to 

a conflict of interest.  David Loper and Bob Erikson self-nominated to serve on the subcommittee.  

OLD BUSINESS: 

 4.8 Evapotranspiration and Evapotranspiration/Infiltrative Systems 

  

This TGM section was posted for public comment. There was one comment to which AJ 

Maupin responded. A discussion on the language used for the sand was held.  ASTM C-33 

is listed as the required sand for these systems. The committee decided to change the 

requirement to “concrete sand,” which is equivalent to ASTM C-33, and is less expensive. 

The use of modified sand was not selected for this system.  Figures 4.5 and 4.6 have been 

modified to reflect the change to concrete sand. 

 

The committee gave final review and recommendation for Section 4.8 Evapotranspiration 

and Evapotranspiration/Infiltrative Systems. 
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Motion: David Loper moved that the TGC recommend final approval to DEQ of the 

rewritten Evapotranspiration and Evapotranspiration/Infiltrative Systems Section 4.8.  

Second: Joe Canning. 

Voice Vote: Motion carried unanimously. See Appendix B. 

The TGC Requested: That the USDA medium sand description on page 2.6 in Table 2.6 be 

either deleted or adjusted to match Table 2.5.  See TGC parking lot of issues. 

NEW BUSINESS/DRAFT REVIEW: 

4.10 Extended Treatment Package System (ETPS) 
 

AJ discussed his handout on Pathogen Reduction, ETPS/ISF/RGF & UV Disinfection. See 

Appendix C. Pathogen reduction in Intermittent Sand and Recirculating Gravel filters in an 

unsaturated state is a minimum of 3 log and a maximum pathogen reduction of 7 log. While 

the minimum pathogen reduction in Aerobic Treatment Units is 2 logs and the maximum is 

a 5 log reduction. The difference in pathogen reduction is 1 log under a worst-case scenario, 

and is 2 log under the best case scenario.  A discussion of providing an additional 2 log 

pathogen reduction by using disinfection methods ensued.  Points in the discussion included 

disinfection capabilities.  UV is a potential remedy, but for UV to be completely effective 

the equipment needs to be properly operated and maintained and the colloidal and 

particulate constituents need to be removed to ensure adequate exposure to UV radiation. 

Additionally, because UV does not typically kill pathogens, but instead destroys their 

capability to replicate, initial bacterial density is also a factor.   Wastewater attributes that 

effect UV disinfection was discussed.  No UV disinfection systems have been certified by 

NSF STD 46. 

 

The committee decided that under the worst case scenario the difference between a sand 

filter (3 log removal) and an ETPS system (2 log removal) is likely to be 1 log.  The 

question then becomes does the 1 foot of effective soil depth below these systems render the 

pathogen reduction difference in treatment insignificant.   The TGC asked for DEQ to 

investigate the capabilities of medium sand (the coarsest suitable soil type) under 

unsaturated flow conditions to provide pathogen reduction and to bring that information 

back to the committee.   

 

Salcor and MBRs will be discussed at the next meeting. 

 

------------------------------------------------------------------------------------------------------------- 

The meeting was adjourned for Lunch. 

Lunch 12:00 p.m. – 1:00 p.m. 

------------------------------------------------------------------------------------------------------------- 
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2.1 Evaluating Fill Material  

 

The committee reviewed and revised the Evaluating Fill Material section 2.1 of the TGM. 

This was a TGM work session discussing in detail the proposed Fill Material section. The 

TGC suggested several edits to the proposed Fill Material revision. 

 

Motion: Mike Reno moved to recommend that DEQ issue the revised Fill Material section 

for public comment. The TGC recommended preliminary approval of the Fill Material 

section pending public comment.  

Second: Joe Canning. 

Voice Vote: Motion carried unanimously.  See Appendix D and provide public comment to 

Tyler Fortunati at 373-0140 or by email at tyler.fortunati@deq.idaho.gov.  

 

3.2 Components of Standard Systems – The TGC reviewed three draft sections as part of 

the Components of Standard System section of the TGM.   

 

 Piping Materials ASTM D3033 (TGM pg. 3-5). AJ presented the piping materials 

section.  ASTM D3033 pipe is no longer manufactured and therefor the TGM needed 

to be updated. The proposal is to remove reference to ASTM D3033.  Also Table 

5.10 was revised to a different presentation style in the Approved Installers and 

Suppliers section of the TGM.  Minor adjustments were made to this table by the 

TGC. 

 

Motion: Mike Reno moved to provide a preliminary recommendation to DEQ for 

the Piping Materials section. 

Second: Joe Canning. 

Voice Vote: Motion carried unanimously.  See Appendix E and provide public 

comment to Tyler Fortunati at 373-0140 or by email at 

tyler.fortunati@deq.idaho.gov. 

 

 Drainfields Greater Than 1,500 ft² (TGM pg. 3-7).  The committee added a 

paragraph at the end of the section on drainfields that discusses when a standard 

(gravity) drainfield is not authorized by rule. This was a simple change that matched 

up with the recent update to the pressure distribution system section. 

 

Motion: Mike Reno moved to provide a preliminary recommendation to DEQ for 

the paragraph on page 3 -7 as indicated. 

Second: Joe Canning. 

Voice Vote: Motion carried unanimously. See Appendix E and provide public 

comment to Tyler Fortunati at 373-0140 or by email at 

tyler.fortunati@deq.idaho.gov. 

mailto:tyler.fortunati@deq.idaho.gov
mailto:tyler.fortunati@deq.idaho.gov
mailto:tyler.fortunati@deq.idaho.gov
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 Pump to Drop Box (TGM pg. 3-7).  The TGC was presented a proposal to address 

the pump to drop box issue.  Discussion was held on the installers that can install 

pressurized systems, the design and the guidance.  The committee was split on the 

approach to take for installers and design.  The committee discussed if only complex 

installers should be allowed to install pump to drop box systems, there was dispute 

on this issue.  The proposal identified pump to drop box as a type of complex system 

requiring installation by a complex installer.  The design is open to the districts to 

follow their procedures for complex system design.  The proposal was modified and 

simplified.  The committee edited the new Pump to Drop Box as a subsection in the 

Components of a Standard System section of the TGM. 

 

Motion: Bob Erickson moved to provide a preliminarily recommendation to DEQ 

for the pump to drop box section as modified in the meeting and to send out for 

public comment. 

Second: George Miles 

Voice Vote: Motion passed 4-2.  See Appendix E and provide public comment to 

Tyler Fortunati at 373-0140 or by email at tyler.fortunati@deq.idaho.gov. 

The TGC Requested: That the In-Tank Pump Section be placed in the TGC parking 

lot and the direction provided was for the TGM to be revised to limit the application 

of this approach to areas too small for installation of a standard dosing chamber.  See 

TGC parking lot of issues.  

 

4.25 Sand Mound. The committee reviewed the proposed changes to the sand mound 

section to allow for up to 2 feet of filter sand (modified ASTM C-33 Medium Sand - <2% 

passing the #200 sieve). Construction designs with 24 inches of filter sand below the 

absorption bed will receive the same vertical setbacks as an intermittent sand filter. The 

proposal followed and the committee recommended modifications with a couple of minor 

changes.  

 

Motion: Mike Reno moved to provide a preliminarily recommendation of approval to DEQ 

for the TGM Section 4.25 Sand Mound as edited. 

Second: Joe Canning. 

Voice Vote: Motion carried unanimously. See Appendix F and provide public comment to 

Tyler Fortunati at 373-0140 or by email at tyler.fortunati@deq.idaho.gov. 

The TGC Requested: That the Sand mound section be reviewed for slope correction factor 

and be placed in the TGC parking lot.  Additional information is to be provided by George 

Miles.  See TGC parking lot of issues.  

 

mailto:tyler.fortunati@deq.idaho.gov
mailto:tyler.fortunati@deq.idaho.gov
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4.26 Seepage Pits. The committee reviewed the proposed modifications to section 4.26 

Seepage Pits.  The committee discussed the rule change that occurred in 1990.  The 

committee discussed the applicability of seepage pit systems.  The purpose of this change 

was to recognize the rule requirements in the Seepage Pit alternative system section. The 

committee added a condition of approval to identify the process for districts to authorize use 

of seepage pits. 

2. For all other districts, replacement seepage pits may be allowable as a last resort if no 

other alternatives are feasible, and the site meets conditions of approval 2-6. (IDAPA 

58.01.03.008.12).  

 

 

Motion: Mike Reno moved to provide a preliminarily recommendation of approval to DEQ 

for the TGM Section 4.26 Seepage Pit Sand Mound section as edited. 

Second: Joe Canning. 

Voice Vote: Motion passed 5-1.  See Appendix G and provide public comment to Tyler 

Fortunati at 373-0140 or by email at tyler.fortunati@deq.idaho.gov. 

 

Installer Test. Discussion of the installer test was postponed until the next meeting due to 

time constraints. 

 

TGC Parking Lot. This is a running list of issues requested to be prepared and presented to the 

TGC: 

 O&M content in Chapter 7 and in Chapter 4 

 Serial Distribution vs. Parallel Distribution 

 Gravelless Trench System – rewrite 

 USDA Medium Sand – fix or delete table 2.6. 

 In-Tank Pump Systems – limit to areas too small for a dosing chamber 

 Sand Mound slope correction factors (George Miles will send information on this).  

NEXT MEETING: 

 

The next committee meeting was scheduled to be on October 23, 2012, 9:00 a.m. – 4:00 p.m., at the 

DEQ State Office building. 

 

Motion: Mike Reno moved to adjourn the meeting. 

Second: David Loper. 

Voice Vote: Motion carried unanimously. 

 

The meeting adjourned at 4:37 p.m. 

 

mailto:tyler.fortunati@deq.idaho.gov
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Appendix A 

March 13, 2012 Final TGC Minutes 

 

Appendix B  

Section 4.8 Evapotranspiration and Evapotranspiration/Infiltrative Systems 

Status: Final 

 

Appendix C 

Pathogen Reduction, ETPS/ISF/RGF & UV Disinfection 

Status: Informational  

 

Appendix D 

Section 2.1 Evaluating Fill Material (DRAFT) 

Status: Preliminary Approval – accepting public comments  

 

Appendix E 

Components of Standard Systems 

 Piping Materials (DRAFT) 

 Drainfield greater than 1500 ft² (DRAFT) 

 Pump to Drop Box (DRAFT) 

Status: Preliminary Approval – accepting public comments  

 

Appendix F 

Section 4.25 Sand Mound (DRAFT) 

Status: Preliminary Approval – accepting public comments  

 

Appendix G 

Section 4.26 Seepage Pit (DRAFT) 

Status: Preliminary Approval – accepting public comments  
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Appendix B 

4.8 Evapotranspiration and Evapotranspiration/Infiltrative Systems 

Revision: July 9, 2012 

4.8.1 Description 

An evapotranspiration (ET) system is composed of a sand and gravel bed contained within an 

impervious lining, which receives septic tank effluent and in which evaporation through the 

system’s surface and plant transpiration are the sole means of effluent removal. All forms of ET 

systems function best where the climate is dry and hot. Preferably, the difference between the site 

precipitation and evapotranspiration provides water loss of 2 inches per month on average. 

An ET system that allows some wastewater to infiltrate the subsurface can be allowed under the 

proper site conditions and source attributes. This is an evapotranspiration/infiltrative (ETI) system. 

An ETI system has more restrictive site and design constraints because of the additional wastewater 

discharge path into the surrounding soils.  

Due to the complex water balance calculations for system sizing, coupled with liner design and 

construction details, these systems must be designed by a Professional Engineer (PE) licensed in the 

State of Idaho, or Professional Geologist (PG). Construction requires the services of a licensed 

Complex Alternative System Installer as specified in IDAPA 58.01.03.006.01.b.  

Because of the impermeable liners, ET systems are classified among the nondischarging wastewater 

systems. This is different from ETI systems, which discharge a small amount of wastewater to the 

soil. Sites with soils that have percolation rates greater than 120 minutes/inch (3.5 x 10
-4

 centimeters 

per second [cm/s]) and have site attributes that meet both the minimum vertical and minimum 

horizontal setback distances for design group C soils, may be suitable for installation of a properly 

designed and constructed ETI system.  

4.8.2 Approval Conditions 

 The site must not be subject to flooding. 

 Ground water 

 For ET systems, high ground water, seasonal or normal, must not come within 

6 inches of the bottom of the impervious liner.  

b.  For ETI systems, vertical separation distances must meet the minimum distance 

requirement for design group C soils (section 2, Table 2-7). 

3. Soil 

 ET systems may be approved where soils:  

1) Are very thin 
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2) Are classified unsuitable as defined in IDAPA 58.01.03.008.02.b. 

b. ETI systems are restricted to sites with soils that are classified as Unsuitable through 

use of the soil texture determination flowchart (section 2, Figure 2-2), exhibit 

unacceptably low infiltration (section 2, Table 2-10), and the site attributes meet 

design subgroup C-2 soil depth requirements (section 2, Table 2-7). Unacceptably 

low infiltration rate soils have percolation rates greater than 120 minutes/inch (3.5 x 

10
-4

 cm/s) (section 2, Table 2-10). 

4. The adjusted growing season (March–October) site evapotranspiration must exceed the 

10-year return frequency annual precipitation. Some sites may have attributes that 

provide evapotranspiration losses year-round. These beneficial site attributes may allow 

an ET or ETI system to be sized based on annual evapotranspiration rates (January–

December). Permit applications proposing use of annual evapotranspiration must 

document the site attributes that justify this alteration. Attributes that may qualify a site 

for annual evapotranspiration losses include but are not necessarily limited to: 

 Site receives full sun exposure year-round. 

b. Site has a growing season exceeding 210 days. 

c. Site lacks features causing snow drifts to settle over the system.  

d. System uses cool season growing grasses and other plants 

http://www.hort.purdue.edu/newcrop/afcm/grassseed.html. 

5. The slope must not exceed 12%. 

6. The setback distance from surface water for ET systems may be reduced to 100 feet if 

the system is constructed with a minimum of a 30-mil (0.030-inch) PVC or 60-mil 

(0.060-inch) high-density polyethylene (HDPE) liner. Horizontal setback distances to 

surface water for an ETI system must adhere to those for design group C soils (100 feet 

per IDAPA 58.01.03.008.02.d). 

7. Both ET and ETI systems must have a minimum 100 feet of separation to any domestic 

or public well. 

8. ETI systems may require an augmented soil liner to limit infiltration and ensure proper 

system function when the soils exhibit moderate-to-strong vertical soil structure or are 

very gravelly or very stony. Infiltration should be limited to no more than 10% of the 

home’s wastewater flow. Infiltration rates of 85,000 minutes/inch (5 x 10
-7 

cm/s) or more 

will typically be needed to inhibit wastewater infiltration sufficiently for proper system 

operation. This restriction is required to balance water losses before system maturation. 

At system maturation, a fully developed biomat will further inhibit wastewater 

infiltration into the soil and allow the ETI system to operate using evaporation and plant 

transpiration.  
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9. The soil’s infiltration rate will need to be determined. Table 0-1 identifies acceptable soil 

infiltration specifications depending on soil type and configuration. Soils with infiltration 

rates greater than 5 x 10
-7

 cm/s (85,000 minutes/inch) will need to have an augmented 

soil liner. 

Table 0-1. Dual ring infiltrometer testing specifications. 

Soils Type ASTM Method Soil Infiltration Rates (cm/s) 

Coarse sand to unsuitable clayey 
soils 

ASTM D3385 1 x 10
-2

 to 1 x 10
-6

 

Amended soil and compacted 
clay liners 

ASTM D5093 1 x 10
-5

 to 1 x 10
-7

 

Notes: American Society for Testing and Materials (ASTM); centimeters per second (cm/s) 

4.8.3 System Design Criteria 

 Error! Reference source not found. gives the calculation for horizontal area.  

(a) ET system: 
 PGS

nV
T

ET

ETarea




 (b) ETI system: 
 PIGS

nV
T

ET

ETIarea




 

Equation 0-1. ET and ETI system horizontal area in square feet. 

where: 

TETarea and TETIarea = total horizontal area in square feet (ft
2
). 

n = peaking factor, varies from 1 to 1.6, per EPA/625/R-00/008, TFS-31 (EPA 2002). 

V = annual volume of received effluent, in cubic feet (ft
3
). 

GSET = annual growing season (March–October) reference evapotranspiration, adjusted 

for the vegetation planted on the bed, in feet. Suitable sites may use annual (January–

December) plant-specific reference evapotranspiration values, in feet. 

P = annual precipitation, in feet, with a return frequency of 10 years. 

I = annual infiltration volume, in ft
3
.  

 Total bed depth (Dbed) will be determined from a water mass balance beginning in 

October (Table 0-2Error! Reference source not found.). Credit for evaporation 

occurring between November and February may be allowed on a site-specific basis as 

specified in approval condition 4. Total bed depth criteria include the following: 

Note: See Figure 0-1 for a cross section of the evapotranspiration system. 

 Total vertical distance from the ground surface to the impermeable liner, for an ET 

system, or to the bottom of the excavated native soil, for an ETI system, should not 

exceed 4 feet. 
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b. Vertical distance from the ET or ETI bed’s surface to the top of the distribution 

laterals must be 1 foot. 

c. Vertical distance from the top of the laterals to the highest saturated effluent elevation 

should be no less than 0.5 feet.  

Table 0-2. Water mass balance for an ET or ETI system. 

Month 

A B C D E F G 

Precipitation 
Rate 

Effluent 
Depth 

Evapo- 

transpiration 

Infiltration 
(ETI only) 

Change (∆) 
in Storage 

Cumulative 
Storage 

Saturated 
Bed Depth 

Oct.        

Nov.        

Dec.        

Jan.        

Feb.        

March        

April        

May        

June        

July        

Aug.        

Sept.        

 One or more standpipes are required to provide access for operations and maintenance 

activities, troubleshooting, and installation of a high-water alarm. 

 A high-water alarm is required. This high-water alarm shall indicate when the effluent 

level in the ET or ETI system reaches the bottom of the laterals, which indicates that the 

system is malfunctioning or is overloaded. The alarm shall be both audible and visible. 

The alarm relay shall be latching, which requires the owner, operator, or service 

personnel to physically inspect the effluent level, take corrective action, and reset the 

alarm. 

4.8.4 System-Sizing Procedure 

 Determine annual precipitation with a 10-year return frequency. Start with annual 

precipitation data in feet per month from the Desert Research Institute, Idaho Climate 

Summaries at http://www.wrcc.dri.edu/summary/climsmid.html. Perform a frequency 

analysis using the log Pearson III method described at 

http://water.oregonstate.edu/streamflow/analysis/floodfreq/index.htm#log. A web-based 

calculator for this method can be found at 

http://onlinehydro.sdsu.edu/onlinepearson2.php. 

http://www.wrcc.dri.edu/summary/climsmid.html
http://water.oregonstate.edu/streamflow/analysis/floodfreq/index.htm#log
http://onlinehydro.sdsu.edu/onlinepearson2.php
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Figure 0-1. Cross section of evapotranspiration system. 

 Determine the Monthly Precipitation Contribution (MPC). The MPC is calculated by 

dividing a month’s long-term monthly average for the climatological site in question by 

the long-term average annual precipitation for that site. The MPC values multiplied by 

the 10-year return frequency annual precipitation will yield the monthly precipitation 

rates. Record these monthly precipitation values in Table 0-2Error! Reference source 

not found., column A. 

 Calculate the monthly effluent depth, in cubic feet per month per square foot of surface 

area, by using Equation 0-2. Record the monthly effluent depth in Table 0-2Error! 

Reference source not found., column B. 

2

3

1337.0**

ftT

YX
B

area

Gallon
ft

Month
Days

Day
Gallons

  
Equation 0-2. ET and ETI vertical effluent 
depth (feet). 

where: 

Tarea(ft
2
) is the area derived from Error! Reference source not found.(a), for 

an ET system, or Error! Reference source not found.(b), for an ETI system. 

 Determine evapotranspiration in feet per month from the average growing season 

(March–October) reference evapotranspiration (ETr) rate for the weather station nearest 

the proposed project. Resources that provide this information include the AgriMet 

Agricultural Weather Network at http://www.usbr.gov/pn/agrimet/monthlyet.html and 

http://www.usbr.gov/pn/agrimet/monthlyet.html
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the University of Idaho, Kimberly Research and Extension Center at 

http://www.kimberly.uidaho.edu/ETIdaho/. 

The ETr value may need to be adjusted for the water use efficiency of typical plant species 

used on the ET bed; this is done by multiplying the ETr value by a crop coefficient of 0.7. 

Equation 0-3 shows this calculation. If the University of Idaho Kimberly ETpot dataset for 

grasses is used, and the system is to be covered with grass, then the crop coefficient need 

not be used. Record the monthly adjusted ETr or ETpot values in Table 0-2Error! 

Reference source not found., column C.  

potETC

or

ETrC



 *7.0

 

Equation 0-3. Plant water efficiency adjustment 

 For ETI systems, calculate the amount of wastewater that is allowed to infiltrate the soil 

each month. This amount will not be allowed to exceed 10% of the monthly wastewater 

contribution. The infiltrative loss is restricted to 10% to assist the ETI system in 

developing a biomat within the first year. Any greater infiltration rate will allow large 

fluctuations in the ETI system effluent level, thereby inhibiting biomat development and 

yielding an undersized system once the biomat is established. A mature ETI system will 

have a biomat that inhibits effluent infiltration, limiting a mature system to using the soil 

evaporation and plant transpiration to function properly. Limiting monthly discharges to 

the soil to 10% of the monthly wastewater volume will also ensure that the system size is 

large enough to function properly when it has a mature biomat inhibiting infiltration. 

Record these monthly infiltration values in Table 0-2Error! Reference source not 

found., column D. 

 Determine the change in the system’s effluent depth (both ET and ETI). To calculate the 

change in storage use the values previously recorded in Table 0-2Error! Reference 

source not found. in the appropriate column (e.g., effluent depth in column B, 

evapotranspiration in column C, etc.).  

 For ET systems, ∆ storage = effluent depth + [precipitation - evapotranspirationadjusted]  

b. For ETI systems, ∆ storage = effluent depth + [precipitation - ETradjusted] - infiltration 

c. Calculate the change in storage (E) using  

 

 and record monthly change in storage values in Table 0-2Error! Reference source not 

found., column E. 

 

OctOctOctOctOct

Apr

MarMarMarMarMar

DCABE

E

DCABE







...
 

Equation 0-4. ET and ETI system monthly 
storage depth (feet) 

http://www.kimberly.uidaho.edu/ETIdaho/
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 Determine the cumulative storage for each month by adding the change in storage for 

that month and the previous month’s cumulative storage, as shown in   

 . Calculate the cumulative storage (F) using   

 . These values are found in Table 0-2Error! Reference source not found., columns E 

and F. Record the cumulative storage values in Table 0-2Error! Reference source not 

found., column F.  

SeptAugSept

DecNovDec

NovOctNov

OctOct

EFF

EFF

EFF

EF









...

 

Equation 0-5. ET system cumulative storage 
depth (feet) 

 Determine the total bed depth required to prevent overflow. Since the bed is filled with 

concrete sand, the total bed is not available for storage. An acceptable value for sand 

porosity is 35% (0.35). Calculate the saturated bed depth (G) using  

 . Record the saturated bed depth values in Table 0-2Error! Reference source not 

found., column G.  

35.0

35.0

Sept

Sept

Oct
Oct

F
G

F
G





  

Equation 0-6. ET system saturated bed depth 
(feet) 

Select Gmax, the largest value of saturated bed depths in Table 0-2Error! Reference source 

not found., column G. This is the maximum effluent depth that the system will experience 

during the annual cycle. 

 Finally, calculate the total bed depth, Dbed, by adding 1.5 feet, as specified in section 0, 

step 2, to the maximum saturated bed depth (Gmax). If the total bed depth is greater than 

4 feet, then the area of the ET/ETI bed should be increased to add the volume required to 

keep the ET/ETI bed maximum depth at 4 feet or less.  

If site and climate constraints warrant, the system’s bed depth may be increased to no 

greater than 6 feet from the system’s surface; this may be accomplished by placing the 

bottom of excavation at 4-feet below ground surface and then mounding the system above 

ground surface. In such cases, the system liner is required to be extended above the ground 

surface, adequately secured to retain all effluent, and covered with topsoil. A pump may be 

required to lift the septic tank effluent up into the laterals in the bed. 
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4.8.5 Construction 

 To provide primary clarification, an appropriately sized septic tank must be placed prior 

to the ET or ETI system. Septic tanks must meet the volume requirements specified in 

IDAPA 58.01.03.007.07.a. 

 Lining 

 An ET system must be lined with an impervious liner approved by the Department. 

Synthetic liners must be placed on at least 4 inches of concrete sand bedding that is 

free of sharp stones. The liners must be bonded per manufacturer’s recommended 

procedures. Leak testing, as specified in section 0, is required. 

b. An ETI system may need soil augmentation to decrease the infiltration rate to a value 

that allows no more than 10% of the daily wastewater volume to disperse into the 

underlying soils. Soil augmentation may be achieved by compaction, bentonite clay 

augmentation, or addition of soil-cement. In all instances, the liner must be designed, 

and construction overseen, by a PE or PG.  

3. The bed should be filled with concrete sand. The sand should be crowned at 2%–3% to 

establish a slope for precipitation and snow melt runoff. 

4. Distribution laterals may be placed in drainrock trenches that measure 1 foot x 1 foot and 

are constructed in the concrete sand layer, or may be constructed with gravelless trench 

components. The piping should be looped, and spaced in order to provide uniform 

effluent distribution (Figure 0-1). 

5. The drainrock trenches shall be wrapped in geotextile fabric to keep the concrete sand 

from migrating into the void spaces provided by the drainrock. 

6. A 4–6 inch layer of sandy loam topsoil must be placed directly on the concrete sand bed, 

matching the slope specified for the concrete sand. 
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7. An 8-inch minimum diameter standpipe shall be installed in the center of the bed. The 

standpipe shall extend down to the splash plate and up above the topsoil a minimum of 6 inches. 

6 inches. The purpose of the standpipe is to monitor effluent levels in the bed, provide access for 

access for maintenance pumping to reduce the salinity levels in the bed, and provide access for 

access for emergency situations to prevent surfacing of effluent. If the ET or ETI system has an 

has an aspect ratio (AR), which is the ratio of length (L) to width (W), greater than two, then 

then multiple standpipes will be required. The distance between any two standpipes should be 

should be approximately the width of the system. This may result in multiple standpipes. 

 

Figure 0-2 provides suggested standpipe configurations. 
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Figure 0-2. Two examples of properly constructed standpipes. 

8. The finished bed should be planted with a combination of both shallow- and deep-

rooting perennials. The species chosen, particularly the deep-rooted species, should be 

tolerant of elevated salinity levels. Small shrubs, large trees, and other woody deep-

rooted plants are prohibited. Plants should be planted before system use and according to 

an acceptable planting schedule that will minimize plant die-off due to lack of water, 

excessive heat or cold, or other detrimental conditions. 

9. The ET or ETI system should be fenced or placed in a location that prevents small 

children or pets from accessing its surface. 

4.8.6 Leak Testing 

 The ET system’s liner must be leak-tested after the bed is filled with concrete sand. This 

test is required to verify that the integrity of the ET system’s synthetic liner has not been 

compromised during construction. Additionally, in an ET system, this test will verify 

that the synthetic liner seams have been assembled properly. The liner must pass the leak 

test to successfully pass the final inspection and receive authorization to be put into use 

by the health district.  

 The leak test consists of filling the ET system with water to the inlet invert. Water may 

be any available water that is not classified as wastewater as specified by IDAPA 

58.01.03.003.36. Allow the water to stand in the ET system for at least 5 days. This will 

allow time for any trapped air to be absorbed into the water. Refill the system to the inlet 

invert after the resting period if necessary. 
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 Measure and record the elevation observed in a standpipe from an identified datum. An 

acceptable datum may be a predetermined point on the top edge of the standpipe. Clearly 

mark the selected datum for future reference and use. 

 Allow the system to lie undisturbed for at least 48 hours.  

 Return after the 48-hour dormancy period and measure the water elevation from the 

datum. 

 Passing criteria for an ET system is as follows: 

 Water elevation in an ET system shall not drop by more than one-eighth inch in a 24-

hour period. 

 Pump out the water via the standpipe(s) at the end of the leak test. 

4.8.7 Operations and Maintenance Requirements 

 Fertilizing the system is not required. 

 System irrigation is not required but may be allowed during prolonged droughts or 

periods of excessive heat to maintain a healthy plant population. At no time should 

irrigation become a significant contributor to the liquid in the system. This will 

hydraulically overload the system resulting in surfacing effluent. 

 Monthly monitoring and recording of the system’s effluent depth is required for the first 

year. In subsequent years, effluent depth can be monitored and recorded quarterly. 

Measured effluent depths shall be submitted to the appropriate health district annually. 

Unexpectedly low or high effluent depths shall be immediately reported to the health 

district. The health district shall assist the owner in finding the appropriate corrective 

action. This reporting is required because of the following: 

 A lack of expected effluent may indicate a leaking system. 

b. Excessive effluent, indicated by an active high-water alarm, may indicate excessive 

water usage, leaking toilet, or excessive irrigation of the system. 

4. Periodic surface maintenance may be required for any of the following reasons:  

 In the summer, if the surface contains grasses, they should be mowed periodically, 

and the clippings removed and disposed of with other yard refuse. 

b. Autumn maintenance may include gently spreading leaves over the surface, and 

allowing the resident flora to die back. Refuse removal is not necessary. A thin layer 

of leaves will provide a thermal blanket that will keep the system from freezing 

during the winter. 

c. No maintenance is foreseen for winter operation. 
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d. Spring maintenance may require removing refuse cover to allow the new growth to 

access light. 

5. A pool test kit may be used to monitor effluent salinity. It is recommended that salinity 

tests be conducted at the end of the summer or in early autumn. Record the value along 

with the effluent depth. Plants showing signs of stress may indicate excess salinity in the 

system. 

6. Periodic system pumping and flushing may be required to prevent salinity build up. 

Excessive salinity will inhibit plant growth and could reduce evaporation from the 

system. The system should be pumped concurrently with the septic tank maintenance 

every 3–7 years. Backflushing with clean water may be necessary to dissolve residual 

salts. A second pumping of the system could further reduce the system’s salinity.  

4.8.8 Additional System Considerations 

 Ion exchange water softeners, those that use salt (sodium or potassium chlorides), are not 

recommended for discharge to ET or ETI systems due to excessively quick salt buildup. 

If an ion exchange water softener is used in the home, system pumping and flushing may 

be required multiple times a year to prevent stressing the plants and building up an 

impermeable salt layer inside the system. 

 Unless the net evaporation (the difference between total precipitation and evaporation) is 

large, the size required for ET systems may be impractical. In Kuna, Idaho, where the 

net evaporation is 25 inches per year, a system for a three-bedroom home may exceed 

10,000 square feet and have either a diameter exceeding 120 feet, or be a square of about 

105 feet on each side. 

 No substantiating evidence is currently available to support reduction in area required for 

ET or ETI designs below that which is provided herein. 

 Sources for identifying and obtaining plants recommended for populating the ET system 

surface may include, but not be limited to: 

  Natural Resources Conservation Service (NRCS) 

b. University of Idaho Extension 

c. Rocky Mountain Native Plant Company, 3780 Silt Mesa Road, Rifle, CO 81650 

4.8.9 Evapotranspiration System Calculation Example 

The sections below discuss each column found in Table 0-2Error! Reference source not found., 

water mass balance for an ET or ETI system (section 0). Use Table 0-2Error! Reference source 

not found. for calculating water mass balance (section 0). Start with the first month in which 

storage will be positive; in Idaho, that is usually October. Calculations for each column in Table 0-2 

are provided in the following sections. 
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Calculations for the Precipitation Rate (Column A) 

 Go to the Desert Research Institute, Idaho Climate Summaries website at: 

http://www.wrcc.dri.edu/summary/climsmid.html. 

Select one of the 152 statewide sites located nearest the proposed system’s site. The first 

web page for the location is the Period of Record Monthly Climate Summary. Record the 

12-monthly average total precipitation values and the annual average precipitation value 

from this page. As shown in   

, divide each month’s average precipitation by the annual average and record the resulting 

value as the MPC.  















Dec

JanX

XDecDec

X

Dec

JanX

XJanJan

AverageMonthlyAverageMonthlyMPC

MPC

AverageMonthlyAverageMonthlyMPC

__

...

__

 

Equation 0-7. Monthly precipitation 
contribution (Table 0-2, column A). 

 In the left column of this web page, scroll down the left side and click Monthly Totals, 

under the subheadings Precipitation and Monthly Precipitation Listings. This will 

provide the Monthly Total Precipitation table (in inches) for the selected site’s period of 

record. Evaluate the provided monthly average data, omitting any annual total if any 1 

month shows more than 3 days of data missing. Identify the remaining years of 

acceptable data, count the total number of valid points (number of acceptable annual 

average values) and then go to the website at 

http://onlinecalc.sdsu.edu/onlinepearson2.php, which provides assistance with 

calculating flood frequency by the Log Pearson III method 2 (online Log Pearson III 

calculator provided by San Diego State University). To use the calculator, follow these 

steps: 

 Select “US Customary” units.  

b. Indicate the number of years of average annual precipitation data. 

c. Enter the data, using commas and no spaces to separate values, in the window that 

requests “Enter flood series Q.” The number of annual data values provided must 

equal the number of years entered in step b. 

d. Click the Calculate button. The results will appear in a new window. The input data 

will appear first, followed by the results. Find and record the Q10-yr value. 

3. Multiply the Q10-yr value by each month’s MPC, calculated in step 1 above. Record each 

of these values in Table 0-2Error! Reference source not found., column A, in the 

corresponding month’s row. 

http://www.wrcc.dri.edu/summary/climsmid.html
http://onlinecalc.sdsu.edu/onlinepearson2.php
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Calculations for Effluent Depth (Column B)  

For monthly accumulation of wastewater, 

 Obtain the average daily wastewater flow for the home as specified in IDAPA 

58.01.03.007.08; i.e., X = 3 bedroom home = 250 GPD. Add or subtract 50 GPD for 

each bedroom according to IDAPA 58.01.03.007.08. 

 Multiply 

 The home’s average daily wastewater flow (X GPD) by the number of days in the 

month under consideration, yielding gallons per month. 

b. Convert each month’s result to cubic feet per month (ft
3
/month) by multiplying by 

0.1337 ft
3
/gallon.  

c. Multiply the cubic feet per month value by the chosen peaking factor (PF) [1.0 ≤PF ≤ 
1.6]. 

d. Divide this product by the initial estimated ET or ETI system area (TETarea or TETIarea) 

as calculated in Error! Reference source not found..  

3. Record the resulting effluent depth for the month under consideration in Table 0-2, 

column B. 

Calculations for Evapotranspiration (Column C)  

Evapotranspiration values can be obtained from either the AgriMet Agricultural Weather Network 

website, at http://www.usbr.gov/pn/agrimet/monthlyet.html or from the University of Idaho 

Kimberly Research and Extension Center website at http://www.kimberly.uidaho.edu/ETIdaho/.  

 If you choose to use data from AgriMet follow the directions below, otherwise skip to 

step 2: 

 Because the values supplied are in inches per month, divide each month’s value by 12 

inches per foot to obtain feet per month. 

b. Use only the data for March–October and multiply each monthly value by the 0.7 

adjustment factor to account for vegetation different from alfalfa. Alfalfa is the crop 

used to develop the AgriMet data.  

c. Record the result for each month in that month’s row in Table 0-2, column C. 

2. If you choose to use data from the Kimberly Research and Extension Center, follow 

these steps: 

 Access the datasets at http://www.kimberly.uidaho.edu/ETIdaho/. Select a weather 

station and click “Submit Query.” 

http://www.usbr.gov/pn/agrimet/monthlyet.html
http://www.kimberly.uidaho.edu/ETIdaho/
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b. Select a crop, typically either  

1) Grass–Turf (lawns)–irrigated, or  

2) Pasture Grass–high maintenance 

c. Select the potential daily ETc (ETpot). 

d. Use the Monthly Mean values. The values supplied are in millimeters per day 

(mm/day).  

1) Multiply each value by the number of days in that month, to obtain millimeters per 

month (mm/month). 

2) Divide the millimeters per month value by 25.4 millimeters per inch (mm/in.), to 

obtain inches per month. 

3) Divide the inches per month value by 12 inches per foot, to obtain feet per month. 

e. Record the result for each month in that month’s row in Table 0-2Error! Reference 

source not found., column C. 

Calculations for Infiltration (Column D) 

Calculate the allowed monthly infiltration by multiplying the daily wastewater generation rate by 

the number of days in the month and multiplying again by 0.10. Record each value in the 

corresponding month in Table 0-2, column D. 

Calculations for Change in Storage (Column E) 

Calculate the change in storage (∆ storage) for each month. This will require that you add the 

precipitation, column A, to the effluent generated in the house, column B. Finally, subtract the 

evapotranspiration, column C, and infiltration, if present, column D. Record the result for each 

month in Table 0-2, column E. 

Calculations for Cumulative Storage (Column F)  

 To complete column F, start by copying the value for October from column E into 

column F. 

 Add the column E value for the next month to the previous month’s value in column F. 

Record this value in Table 0-2, column F. 

 Repeat the previous step for all 12 months. 

  

 gives the calculation for cumulative storage.  
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SeptAugSept

Dec

NovOctNov

OctOct

EFF

F

EFF
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







...

 

Equation 0-8. Cumulative storage (Table 
0-2Error! Reference source not found., column E). 

 

Calculations for Saturated Bed Depth (Column G)  
 As shown in   

 

 , divide each month’s cumulative storage value in Table 0-2, column F by the porosity of 

the bulk material that the system is made of. Typically, the concrete sand has a porosity 

of 35% (0.35). If the monthly value in column F is less than zero, put zero in column G.  

 

35.0OctOct FG   Equation 0-9. Saturated bed depth (Table 
0-2Error! Reference source not found., column F). 

 Identify the largest value in column G. This should occur in the spring, just before the 

growing season starts. The value must be less than 2.5 feet to accommodate the 1.5 feet 

of overburden topsoil and not exceed a maximum system depth of 4 feet. 

 If the maximum depth is greater than 2.5 feet, increase the system’s surface area and 

recalculate. 

 If the maximum depth is less than 2.5 feet, decrease the system’s surface area and 

recalculate.  

 Repeat this process until a surface area is identified that yields a saturated bed depth of 

2.5 feet for the site’s specific precipitation and evaporation characteristics when coupled 

with the future home’s proposed wastewater generation rate.  

 If a suitably sized ET or ETI system is not determined, then 

 Vary the PF but do not go below a PF of one (PF ≥ 1). 

Vary the number of bedrooms in the home. 

Table 0-3 shows sample calculations for a three-bedroom home discharging 250 GPD in the 

Caldwell, Idaho, area into an ET system. 
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Table 0-3. Sample water mass balance calculations for an ET system. 

Month 

A B C D E F 

Precipitation 
Rate (feet) 

Effluent 
Depth 
(feet) 

Evapo-
transpiration 

(feet) 

Change (∆) 

in Storage 
(feet) 

Cumulative 
Storage (feet) 

Saturated 
Bed Depth 

(feet) 

Oct. 0.086 0.087 0.232 -0.059 -0.059 0 

Nov. 0.135 0.086 0.000 0.221 0.162 0.46 

Dec. 0.142 0.089 0.000 0.231 0.393 1.12 

Jan. 0.152 0.089 0.000 0.241 0.634 1.81 

Feb. 0.118 0.080 0.000 0.198 0.832 2.38 

March 0.122 0.089 0.167 0.044 0.876 2.50 

April 0.108 0.086 0.327 -0.133 0.743 2.12 

May 0.111 0.089 0.449 -0.249 0.494 1.41 

June 0.088 0.086 0.544 -0.370 0.124 0.35 

July 0.030 0.089 0.609 -0.490 -0.366 0 

Aug. 0.031 0.089 0.497 -0.377 -0.743 0 

Sept. 0.058 0.086 0.368 -0.224 -0.967 0 

Since this system eliminates all discharged wastewater before year-end, and a maximum saturated 

bed depth of 2.5 feet appears in March, the system’s size is acceptable. The lack of a saturated layer 

during the heat of summer indicates that supplemental irrigation (sprinkler) will be required to 

maintain healthy plants. 

Table 0-4 shows sample calculations for a three-bedroom home discharging 250 GPD in the 

Caldwell, Idaho, area into an ETI system. 
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Table 0-4. Sample water mass balance calculation for ETI system. 

Month 

A B C D E F G 

Precipitation 
Rate (feet) 

Effluent 
Depth 
(feet) 

Evapo-
transpiration 

(feet) 

Infiltration 
(feet) 

Change 

(∆) in 

Storage 
(feet) 

Cumulative 
Storage 

(feet) 

Saturated 
Bed 

Depth 
(feet) 

Oct. 0.086 0.165 0.237 0.0088 0.0056 0.0056 0.006 

Nov. 0.135 0.160 0.041 0.0085 0.2460 0.2520 0.719 

Dec. 0.141 0.165 0.014 0.0088 0.2830 0.5350 1.530 

Jan. 0.152 0.165 0.016 0.0088 0.2920 0.8270 2.360 

Feb. 0.119 0.149 0.033 0.0080 0.2260 1.0530 3.000 

March 0.121 0.165 0.110 0.0088 0.1670 1.2200 3.480 

April 0.108 0.160 0.306 0.0085 0.0470 1.1700 3.350 

May 0.111 0.165 0.440 0.0088 0.1730 1.0000 2.860 

June 0.088 0.160 0.485 0.0085 0.2460 0.7540 2.150 

July 0.030 0.165 0.52 0.0088 0.3338 0.4202 1.200 

Aug. 0.032 0.165 0.461 0.0088 0.2730 0.1472 0.421 

Sept. 0.058 0.160 0.353 0.0085 0.1430 0.0042 0.012 

 

Since there is an excess remaining at the end of the year, this system’s area will have to be 

increased and the calculations repeated. This process is continued until an area is identified that 

yields no excess effluent in the system at the end of the year. 
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Appendix C 
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Appendix D 

2.4 Evaluating Fill Material 

This section is intended to provide general information for property owners to consider when filling 

a site and it is not an approved alternative design. Property owners interested in pursuing a fill 

material project will need to get prior approval of their site modification plan.  The site modification 

plan will be part of an application for a septic system permit. It is recommended that the property 

owner seek assistance from a certified soil scientist in preparing the site modification plan.  Fill 

material typically has great variability, property proposed for fill will require more extensive on-site 

investigation to determine the existence of restrictive layers.  

 

Weathered Fill 

Weathered or natural settling of fill will over time, give fill similar characteristics to that of the 

natural soils. The annual precipitation cycle causes fill to settle and compact. Idaho has a wide 

range of precipitation, ranging from about 7 inches to near 80 inches. Differences in annual 

precipitation affect the rate and amount fill material will settle or compact. Normal settling and 

compaction will usually take at least 10 years to occur, depending on soil texture, fill depth and 

precipitation. Fill in low precipitation zones may never become naturally compacted enough to 

prevent settling in the drainfield area. Table 2-11 shows the natural settling of fill. Fill depths in 

excess of the moisture penetration depths will not naturally settle in 10 years. 

Table 2-15. Natural Settling of Fill over a 10-Year Period 

Precipitation Zones 

 7 – 16” 16-24” > 24” 

Soil Class Depth of Moisture Penetration and Settling in 

(Inches) 

A 40 60 120 

B 30 48 60 

C 20 30 40 

 

Supplemental Irrigation 

Supplemental spray irrigation water can be used to aid settling where natural precipitation is not 

adequate. Generally, fill must be adequately saturated by irrigation for a minimum of 5 years to 

assure natural settling. Ideally, potential drainfield sites in fill should be planned 5-7 years in 

advance. Adequate depth and area should be planned and the site should be leveled prior to 

beginning the settling period. For additional details see the enhanced weathering procedures section. 

 

Evaluating Fill Material Sites 

Fill material sites must have a minimum of 12 inches of unsaturated suitable soil above the seasonal 

high ground water level. Judgment in site evaluation will be necessary when layers of different 

textures occur.   
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Evaluating Fill Material 

If a fill has a continuous horizontal layer of a finer textured soil, the settling should be calculated for 

the most restrictive soil. As an example, most of a fill is an A soil but a continuous layer of C soil 

occurs at 20 inches or less in a 7 to 16 inch precipitation zone. The fill in this situation should be 

considered a C soil. If the layer occurred at 30 inches then the depth between 30 and 40 inches may 

lack natural compaction. Understanding field capacity of the soils is critical to determining if the fill 

material has adequately settled. 

 

Acceptable Fill Material 

Fill material must be an acceptable soil type and free of trash, garbage, solid waste, demolition 

materials, woody debris (including stumps, branches, sticks, forest slash, mill yard debris), organic 

material such as manure, grass/lawn clippings, biosolids, sludge, compost, unsuitable soils and large 

rocks. Based on the site evaluation, the fill material must be no more permeable than the next soil 

subgroup of the receiving soil. Fill material may be less permeable than the receiving soils. 

 

Mechanical Compaction Not Authorized 

Mechanical compaction of fill soils is not an acceptable substitute to weathered fill.  Mechanical 

compaction has its place in providing buildings with structurally stable level bases, essentially 

preventing the building from settling.  The soil based treatment system of a drainfield, while it too 

needs a stable base, is easily over compacted resulting in horizontal flow paths and break out (a type 

of system failure) or greatly reduced long term infiltration and subsequent system failure. 

 

Site Preparation  

Thick vegetative mats should be removed. Prior to placement of any fill, the natural ground surface 

should be scarified or plowed to a depth of 6 to 8 inches. This will increase stability and avoid the 

problems associated with a layer of organic material. Include enough area to run compaction and 

settling tests.  This area should not be included in the drainfield area calculations because the test pit 

excavations will destroy the area for use as a drainfield.  

 

The original soil should not have been compacted prior to the placement of fill. Compaction can 

easily happen at construction sites if equipment or other types of vehicles have been operated during 

periods when the site was wet. On sloping areas, preventing compaction is very critical because 

saturation zones can develop just above the compacted layer, creating stability problems. Loose 

soils with significant amounts of volcanic ash are particularly susceptible to compaction. No 

pneumatic-tired equipment should be permitted on the fill area and fill material in order to prevent 

soil compaction.  

Sites should be avoided where fill has been dumped in piles for a long period and then leveled out. 

This will cause differential settling. The calculation of settling time will begin after leveling. 

 

Enhanced Weathering Procedures  

Supplemental irrigation may be employed to shorten the fill weathering time.  Enhanced weathering 

of fill is a process that mimics the yearly or annual hydrologic cycle of soil weathering.  The fill 

soils are brought up to their field capacity by using an irrigation system to mimic rainfall and then 
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the fill soils are left to dry and settle. Irrigation application methods need to avoid erosion of the fill 

and formation of rills that allow runoff to occur.  A sufficient timeline between irrigation sets needs 

to be determined based on soil transpiration or soil measurements.  Natural weathering of fill 

material can be enhanced by using supplemental spray irrigation and drying. Depth of fill and fill 

soil type are key factors in determining the length of time needed for this type of site modification.  

 

Elements of a Site Modification Plan for enhanced weathering procedures should include, but may 

not be limited to the following: 

1. Site Modification Plan Application Information:  

a. Proposed Fill Area Including: 

i. Primary and replacement drainfield areas in ft². 

ii. Test pads of sufficient size are calculated.  Testing pads are sacrificed by 

excavation to bottom of fill to determine soil structure/weathering. 

b. Site map 

2. Site Evaluation  

a. Topography – elevation, primary wind direction. 

b. Climate – precipitation, evaporation based on the 30 year averages to be part of field 

capacity analysis and natural weathering for the test period. 

c. Access – equipment access for site ingress and egress. 

d. Setbacks 

e. Ground water level determination 

3. Soil Characterization 

a. Native Soil Horizons and Native Soil Types. 

b. Effective soil depth determination.  

c. Soil structural characteristics. 

d. Percent rock/gravel. 

e. Limiting layers. 

4. Site Modification Plan Details 

a. Depth of fill necessary to achieve effective soil depth. 

b. Proposed Soil Type for Fill.  Follow TGM particularly on sloped ground.  Use 

information gained in the soil characterization step to determine fill soil type.  

c. Determine Fill Soil Field Capacity.  Soil type for the fill will determine the field 

capacity of the soil.  A soil scientist should determine the volume of fill and the 

corresponding field capacity for the fill.  This is critical to determine the amount of 

water to be applied to the fill material.  The effort is to simulate a natural weathering 

cycle through artificial sprinkler application of water. 

d. Irrigation Water Management Plan. The objective is to apply enough water through 

the sprinkler system to achieve the field capacity of the fill material. Describe the 

source of irrigation water, the method of application, the length of application based 

on calculated sprinkler flows, and the length of the resting period. The application of 

the supplemental water must be through a metered supply with sprinkler coverage 

measured and monitored.  Irrigation days with high winds and hot temperature 

(>90°F) are to be avoided as the water from the sprinkler system will drift and 

evaporate out of the fill material and not achieve field capacity.  Installation of soil 

lysimeters can be used at several depths to measure field capacity and determine 
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when sprinkler application can stop.  This provides certainty that the irrigation 

system is achieving field capacity. Without lysimeters additional test pad areas are 

likely to be needed, along with potentially longer time frames to complete the 

enhanced weathering process.  Sprinkler activity is on a month by month basis to 

achieve the equivalent of a 10 year cycle of soil weathering for a deep fill 

project. The sprinkler application period should occur during the growing season, 

which is typically May, through October.  The water cycle must stop and allow the 

fill materials to completely dry out to replicate the weathering pattern. Sprinkler 

activity occurs over two summers, with additional sprinkler activity in year 3 and 4 

dependent upon the Test pad results. 

5. Submit plans for review. 

6. Install fill material as per Site Preparation section and any additional conditions 

identified in the plan review. 

7. Monitoring 

a. Monitoring sprinkler application rate to confirm calculated time for the sprinkler set.  

Monitor sprinkler coverage to be sure no areas are left dry. Ensure overlap of 

sprinkler coverage. 

b. Monitor lysimeters to confirm field capacity has been met. 

c. Fill Material Monitoring. Test holes are first excavated with a soil auger to determine 

soil stability.  Holes that collapse when the soil auger is removed indicate that the fill 

is not ready for further tests.  Refill hole and tag or mark the spot as sacrificed. Do 

not test in this location again.  Repeat test hole soil auger determination until test 

hole(s) remains open and do not collapse.  

8. Fill Material Weathering Tests.   

a. Excavate test hole with back hoe after the soil auger stability tests are successful. 

Test hole excavation needs to be done very carefully – Collapse of the test hole is 

likely in deep fill materials or with inadequate sprinkling.  Follow safety protocols 

for excavation of septic tank.  Be cautious of cave in and side wall collapse.  Observe 

the soil structure.  Look for massive collapses, or sections of side wall collapse– this 

is a failure.  Refill test hole and tag or mark the spot as sacrificed. Do not test in this 

location again. Additional sprinkling over the entire area is needed.   Minor side wall 

collapse may be acceptable as this can easily occur with poor excavation 

technique.  Observation of the excavation is critical to be able to determine if partial 

soil collapse was a result of the mechanical disturbance by the backhoe.  U shaped 

trenches are indicators of unstable soil side walls and the need for additional 

weathering. 

b. Use a geology pick to look for penetration on side walls.  Follow test hole safety 

protocols.  One way to check for compaction is to run a knife or geology pick point 

vertically on the face of a pit. Depth of penetration should be about 1/2 to 1” into the 

soil. Changes in resistance to the movement of this sharp object across the soil 

horizon is an indication of compaction. Very distinct platy structure or high bulk 

density is also an indication of compaction.  Field Soil densitometers tests should be 

run and lab bulk density tests should be collected and analyzed.  Compare results to 

normal soil values for the soil type.  

c. If fill, other than sand, is loose or if it can be easily dug out by a gloved hand, then 
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adequate settling has not occurred.  

9. Fill is ready to install a septic system into when the pick test, soil densitometer and soil 

bulk density test show normal soil compaction. 
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Appendix E
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Appendix E 
Change the first paragraph on page 3-5 as follows: 

“ABS Schedule 40 or equivalent is recommended to connect septic tanks to dosing chambers. It is also 

recommended as the pipe to span the septic tank excavation and at least 3’ beyond. Thinner-walled 

ASTM D-3033 or 3034 plastic pipe may be used if the void at the tanks side is compacted with fill material. 

That material must be granular, clean and compacted to 90% proctor density. These This latter two grades 

of plastic pipe are is otherwise suitable, if placed on undisturbed earth, as the house sewer, the distribution 

line to the drain field and within the drain field. In no event should there be less than 12” of cover over 

thin-walled plastic pipe. ASTM D-2729 pipe is acceptable for use as the effluent pipe. ASTM D-2729 is not a 

suitable class of pipe to span the septic tank or dosing chamber excavation. ASTM D-2729 must be laid on a 

stable base and not driven over by excavation equipment.” 

Append the indicated paragraph onto page 3-7 as indicated below: 

Trenches do not have to be constructed straight. It is always preferable to follow the contour of the 

land. The drain field must not be installed in floodways, at slope bases, in concave slopes or 

depressions. Drain field areas shall be constructed to allow for surface drainage and to prevent 

ponding of water over the drain field. 

Error! Reference source not found. gives the lengths of trenches in the 7 soil subgroups (A-2 has 

two application rates: see Error! Reference source not found., Percolation and Application Rates 

per Soil Type, in the Soils and Ground Water Section). 

Drainfields larger than 1,500 ft2 trench bottom area are prohibited from being constructed as a standard 
(gravity) drainfield (IDAPA 58.01.03.008.04). Drainfields exceeding 1,500 ft2 in total trench bottom area 
must be pressure dosed (section 4.20). 

 
Append the indicated paragraph onto page 3-7: 
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Appendix F 

4.25 Sand Mound 

Description 

A soil absorption facility consisting of a septic tank, pumping chamber or dosing siphon and 

chamber, mound fill of selected sand with a small diameter pipe distribution system, cap and top 

soil. See Figure 0-3 for a diagram of a sand mound. 

 

Figure 0-3. Cross-Sectional View of Sand Mound 

Conditions for Approval 

 Effective soil depth to limiting layers may vary depending upon thickness of sand beneath the 1.

absorption bed: 

a. If 12” of filter sand is placed beneath the absorption bed, then Table 0-19 lists the 

minimum depth of natural soil to the limiting layer. 

b. If 24” of filter sand is placed beneath the absorption bed, then Table 4-17, in the 

intermittent sand filter section, identifies the effective soil depth to limiting layers. 

Table 0-19. Minimum Depth of Natural Soil to Limiting Layer, in Feet 

Soil Design  

Group 

Extremely 

Impermeable 

Layer 

Extremely  

Permeable Layer 

Normal High  

Ground Water 

A, B 3 3 3 

C 3 2 2 
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 For Soil Textural classifications of Sandy Clay, Silty Clay, Clay or coarser textured soils with 2.

percolation rates from 60 to 120 min. per inch, the minimum depth of natural soil to the limiting 

layer shall conform to that for Soil Design Group C. 

 

 Table 0-6 shows the maximum slope of natural ground, listed by soil design group.  3.

Table 0-6. Maximum Slope of Natural Ground 

Design Group  A  B C-1 C-2  

Slope, Percent 20 20 12 6 

 The sand mound must not be installed in flood ways, areas with large trees and boulders, in 4.

concave slopes, slope bases or depressions. 

 The minimum pretreatment of sewage prior to disposal to the mound must be a septic tank sized 5.

according to the rules. Design flow must be 1.5 times the wastewater flow. 

Design 

Figure 0-4 can be used with Table 0-8 (Sand Mound Design Checklist) for flat and sloped sites. 

 
Figure 0-4. Illustration Used in Conjunction with Sand Mound Design Checklist for Flat and Sloped 

Sites 

 Bed design: 1.
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a) Only absorption beds may be used. The maximum bed area should be 2250 square feet 

(A x B). Beds in commercial or large systems should be a maximum of fifteen feet (B < 

15’) wide and beds for individual dwellings less than ten feet (B < 10’) wide. Beds 

should be as long and narrow as practical, particularly on sloped ground, to minimize 

basal loading. 

b) The application rate of effluent in the sand bed should be calculated at 1.0 gallon per 

square foot (sand AR = 1.0 g/ft
2
).  

c) Absorption beds for commercial establishments that discharge other than normal 

strength domestic waste should be sized at 0.5 gallons per square foot (0.5 g/ft
2
) or 

40 lbs. BOD/acre/day, whichever is greater. 

d) The bed must be filled with nine inches (9”) of clean drain rock. 

e) The drain rock portion of the sand mound must be covered with a geotextile after 

installation and testing of the pressure distribution system. 

 Sand fill design: 2.

a) Filter sand must conform to ASTM C-33, with less than 2% passing the # 200 sieve. A 

manufactured sand is recommended. 

b) The minimum depth of filter sand below the bed shall be one foot (1’), and the effective soil 

depths to limiting layers are identified in Table 4-19. If two feet (2’) of filter sand is placed 

beneath the bed, then effective soil depth to limiting layers may be reduced to those listed in 

the intermittent sand filter section Table 4-17.  

c) Flat sites: The effective area will be A x (C+B+D). 

d) Sloped sites: The effective area will be A x (B+D).  

Equation 0-10 shows the calculation for the absorption bed area. 

Equation 0-10. Effluent Application Area =  
)

ft
gpd

( Raten Applicatio Soil

 (gpd) FlowDesign 

2

 

e) The slope of all sides must be 3 horizontal to 1 vertical (3:1) or flatter. 

f) The sand mound must be covered with a minimum topsoil depth of six (6) to twelve (12) 

inches. The soil cap at the center of the mound must be crowned to twelve (12) inches. 

Topsoil and soil cap must be a sandy loam, loamy sand, or silt loam. 

g) The mound should be protected to prevent damage caused by vehicular, livestock or 

excessive pedestrian traffic. The toe of the mound must be particularly protected from 

compaction. 

h) The sand fill area must be as long and narrow as practical, with plan view dimension G 

exceeding dimension F. (Refer to Figure 0-4.) 
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Construction 

 The pressure line from the dosing chamber should be installed first and should be located 1.

up-slope of the mound. If located downslope, consider using anti-seep collars on trench. If a 

pump is to be used the pressure line should slope down to the pump so that the pressure line will 

drain between discharges. 

 Grass, shrubs, and trees must be cut close to ground surface and removed from the mound site. 2.

If extremely heavy vegetation or organic mat exists, these materials should be removed prior to 

scarification and replaced with filter sand (typically 3 or 4 inches of filter sand is added.) When 

the soil is dry the ground in the area of the sand fill should then be scarified or ripped to a depth 

of 6” to 8”. The importance of the ripping is to provide vertical windows in the soil. Tree 

stumps are not to be removed. If stumps are numerous, additional area should be calculated into 

the total sand area to compensate for the lost area. 

 The sand fill will then be placed and shaped before it freezes or rains. No pneumatic-tired 3.

vehicles should be permitted on the sand or plowed area in order to prevent the soils from being 

compacted. For sloped sites, all work is done from the up-slope side. 

 The absorption bed will be shaped and filled with clean drain rock.  4.

 After leveling the drain rock, the low pressure distribution system manifold and laterals will be 5.

installed. The system should be tested for uniformity of distribution. 

 Geotextile must be placed over the absorption bed and backfilled with six (6) inches of soil on 6.

sides and shoulders, and twelve (12) inches of soil on the top center. Soils types must be sandy 

loam, loamy sand, or silt loam.  

 Typical lawn grasses and other appropriate low-profile vegetation should be established as soon 7.

as possible, preferably before the system is put into operation. Do not plant trees or shrubs on 

the mound. Trees with roots that aggressively seek water must be planted at least fifty (50) feet 

from the mound (poplar, willow, cottonwood, maple, elm, etc…).  

 A standpipe must be installed within the bed, down to the fill sand, so that ponding water can be 8.

measured periodically. 

Inspections 

 Site inspections must be made by the Director before, during and after construction. 1.

 The designer or owner must certify that the system has been installed per the approved plans. 2.

Table 0-7 is a sample sand mound design checklist, and Table 0-8 is a blank checklist for sand 

mound design. 
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Table 0-7. Sample Sand Mound Design Checklist 

SAND MOUND DESIGN CHECKLIST 

{Example for a 3 bedroom house on B-2 soils, flat site} 

1 Determine soil Application Rate (AR) 

{Ex: B-2 soil} 

AR = GPD/ft
2
 

{Ex: 0.45 gpd/ft
2
} 

2 Determine Daily Flow Rate (DFR) 

{Ex: 250 GPD x 1.5 safety factor} 

DFR = GPD 

{Ex: 375 GPD} 

BED DESIGN: 

3  
 22 _0.1___

2#___

ft
GPD

ft
GPDRatenApplicatioSand

GPDRateFlowDaily
Area 

 

Area = ft
2
 

{Ex: 375 ft²} 

4 

Width (B): 
 20.1___

)1_(#_)3_(#
)_(

ft
GPDRatenApplicatioSand

ARSoilArea
BWidth




 

Maximum Bed Width: Commercial = 15 ft,  

 Residential = 10 ft. 

Ex:  

Width (B) = ft 

{Ex: 13 ft or 10 ft max} 

{Ex: use 10 ft} 

5 Length (A):  

{Ex: 375 ft² / 10 ft} 

(A) ft 

{Ex: 37.5 ft} 

SAND MOUND DESIGN: 

6 Total Area (TA): 1_(#_)2_(# ARsoilDFREAA   

{Ex: 375 gal / 0.45 gal/ft
2
} 

TA = ft
2
 

{Ex. 833 ft²} 

7 Effluent Application Area (EAA) = Total Area - Bed Area:  

EAA = TA (#6) – Area (#3) =     {Ex. 833 ft
2
 – 375 ft

2
} 

EAA = ft
2
 

{Ex. 458 ft²} 

8 Flat site perimeter (C,D):   0.5x[EAA (#7) / Length (#5)] 

{Ex. 458/37.5)/2}    {5.25 ft minimum} 

(C) = (D) = ft  

{Ex. 6.1 ft} 

9 Sloped site: Downslope Length (D) = EAA (#7) / Length (#5)  (D) = ft  

10 Sloped site: Upslope (C) = (Bed depth + max. sand depth) x 3  (C) = ft 

11 End slope (E) = (Bed depth + max. sand depth) x 3 

{Ex: (0.75 ft + 1.0 ft) x (3)} 

(E) = ft 

{Ex. 5.25 ft} 

12 Total Width (F) = B + C + D 

{Ex. 10 + 6.1 + 6.1} 

(F) = ft 

{Ex: 22.2 ft} 

13 Total length (G) = A+(2 x E) (G > F) 

{Ex: (G) = 37.5 ft + 2 x 5.25 ft} 

(G) = ft  

{Ex: 48 ft} 

FINISHED MOUND DIMENSIONS: 

14 Sand Mound Length + 6 ft Min. (G + 6) 

{Ex: 48 ft + 6 ft} 

(G+6) = ft 

{Ex: 54 ft} 

15 Sand Mound Width + 6 ft Min. (F + 6) 

{Ex: 22.2 ft + 6 ft} 

(F+6) = ft 

{Ex: 28.2 ft} 

 
ftBWidth

ft
GPD

13
0.1

1#3#
)_(

2






)4_(#)3_(#)_( WidthAreaALength 
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Table 0-8. Sand Mound Design Checklist 

  SAND MOUND DESIGN CHECKLIST 

1 Determine soil Application Rate (AR) AR = ________GPD/ft
2
 

2 Determine Daily Flow Rate (DFR)    DFR = ________GPD 

BED DESIGN: 

3  
 22 _0.1___

2#___

ft
GPD

ft
GPDRatenApplicatioSand

GPDRateFlowDaily
Area   

Area = ________ft
2
 

4 
Width (B):  20.1___

)1_(#_)3_(#
)_(

ft
GPDRatenApplicatioSand

ARSoilArea
BWidth


  

Maximum Bed Width: Commercial = 15 ft,  

 Residential = 10 ft. 

Width (B) = 

________ft 

 

5 Length (A): )4_(#)3_(#)_( WidthAreaALength   (A) ________ft 

SAND MOUND DESIGN: 

6 Total Area (TA): 1_(#_)2_(# ARsoilDFREAA  ) TA = ________ft
2
 

7 Effluent Application Area (EAA) = Total Area - Bed Area:  

EAA = TA (#6) – Area (#3)    

EAA = ________ft
2
 

8 Flat site perimeter (C,D):   0.5 x [EAA (#7) /  Length (#5)] 

{5.25 ft minimum} 

(C) = (D) = ________ft 

9 Sloped site: Downslope Length (D) = EAA (#7) / Length (#5)  (D) = ________ft 

10 Sloped site: Upslope (C) = (Bed depth + max. sand depth) x 3  (C) = ________ft 

11 End slope (E) = (Bed depth + max. sand depth) x 3 (E) = ________ft 

12 Total Width (F) = B + C + D (F) = ________ft 

13 Total length (G) = A+(2 x E)  (G > F) (G) = ________ft 

FINISHED MOUND DIMENSIONS: 

14 Sand Mound Length + 6 ft Min. (G + 6) (G+6) = ________ft 

15 Sand Mound Width + 6 ft Min. (F + 6) (F+6) = ________ft 
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Appendix G 

4.26 Seepage Pit 

Definition 

An absorption pit filled with standard drain field aggregate.  

Conditions for Approval 

1. Seepage pit disposal facilities may be used on a case by case basis within the boundaries of 

District Health Department Seven when an applicant can demonstrate to the district director’s 

satisfaction that the soils and depth to ground water are sufficient to prevent ground water 

contamination. The district director shall document all such cases.  (IDAPA 58.01.03.008.11) 

1.2. The area must not have any shallow domestic, public wells or sink holes connected by 

underground channels. 

2.3. The site must meet the requirements of a standard system except that it is not large enough. 

(IDAPA 58.01.03.008.11.b) 

3.4. The pit bottom must be no deeper than eighteen (18) feet below the natural ground surface. The 

top of the pit may be more than four (4) feet below the surface. 

4.5. Seepage pits may not be installed in Group C soils. 

Sizing 

The effective area of the pit may be determined from Table 0-9:  

Table 0-9. Effective Area of Seepage Pits 

Diameter of Seepage 

Pit, in Feet 

Effective Depth Below Flow Line, in Feet 

1 2 3 4 5 6 7 8 9 10 

3 9 19 28 38 47 57 66 75 85 94 

4 13 25 38 50 63 75 88 101 113 126 

5 16 31 47 63 79 94 110 126 141 157 

6 19 38 57 75 94 113 132 151 170 188 

7 22 44 66 88 110 132 154 176 198 220 

8 25 50 75 101 126 151 176 201 226 251 

9 28 57 85 113 141 170 198 226 254 283 

10 31 63 94 126 157 188 220 251 283 314 

11 35 69 104 138 173 207 242 276 311 346 

12 38 75 113 151 188 226 264 302 339 377 
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Construction 

1. Effluent pipe shall be covered with a minimum of two (2) inches of aggregate. 

2. Seepage pit excavation shall be covered with geotextile, straw or untreated building paper. 

3. Effluent Pipe shall be installed to the geographic center of the pit. 

 


