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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
1) Adopted as part of local rules, regulations or ordinances - When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
2) Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches.  How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards.  
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 



Alternating Drainfields - Recommended Standards and Guidance 
Effective Date:  July 1, 2012 

 

DOH 337-002 Page 5 of 14 

 
Typical RS&G Organization: 
 

Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function). 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc). 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 
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Introduction 
 
Typical on-site sewage systems consist of a septic tank and a gravity flow, gravel-filled 
drainfield, with a designated drainfield replacement area set aside and protected for future use.  
Effluent from the septic tank is distributed to the drainfield, where it is dispersed to, and is 
treated in, the soil.  Wastewater treatment in the soil is enhanced when flow through the soil 
occurs in unsaturated conditions.  Bacteriological treatment occurs mostly on the surface of soil 
particles.  When wastewater flow occurs in saturated conditions, the space between soil particles 
is occupied by wastewater, some of the wastewater travels faster, farther, and deeper.  These 
conditions reduce the treatment capacity of this soil-based on-site sewage treatment system. 

The rate of wastewater infiltration into the soil depends upon the volume and character of the 
wastewater, as well as the texture and structure of the soil. Depending on the interplay of these 
factors a biomat begins to form at the soil interface.  This is a normal condition that occurs over 
time in nearly all drainfields, with both positive and negative impacts.   

The general pattern of biomat development begins when the combination of wastewater flow and 
the load of suspended solids overwhelm the infiltrative capacity of the soil at the bottom of the 
trench.  Wastewater accumulates or ponds above the infiltrative surface, inducing a zone of 
anaerobic conditions, leading to biomat development.  This is a progressive event, leading in 
time to the development of a flow-restricting biomat over the entire trench-bottom infiltrative 
surface.  As ponding continues to increase, the trench sidewall infiltrative surfaces become 
involved with the biomat development and the resulting regulation of wastewater flow into the 
surrounding soil.  The anaerobic conditions induced by the ponding wastewater contribute to a 
thicker, denser biomat, which in turn further retards wastewater flow.  In most drainfields a point 
of equilibrium is achieved, with a well-developed biomat that is in balance with the wastewater 
flow into the system and the soil which surrounds the drainfield. Over time, however, this 
condition of equilibrium may be upset, resulting in drainfield failure.   

On the positive side, the developing biomat retards the flow of wastewater, contributing to 
unsaturated soil conditions below the drainfield, which are conducive to improving wastewater 
treatment.  Without an established biomat to regulate wastewater flow into the surrounding soil, 
saturated flow conditions exist at and below the drainfield trench bottom infiltrative surface.  
These saturated flow conditions, as explained above, reduce the treatment efficiency of the soil 
below and around the drainfield.  On the negative side, particularly in finer textured soils, the 
biomat can be come so restrictive the drainfield exhibits continual and increasing ponding 
conditions that may result in drainfield failure. 

Integrating the design elements of alternating drainfields into an on-site sewage system provides 
at least two normally sized drainfields, separated by a switching valve so that each drainfield can 
alternately be used and rested.  These two drainfields constitute the initial and replacement 
drainfields, eliminating the need to designate an additional reserve area.  Periodically the valve is 
switched and the second drainfield is placed into use while the first one is allowed to rest.  This 
resting period allows the drainfield to completely drain and the biomat at the soil interface to 
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dry.  Aerobic conditions then exist aiding the oxidation of the biomat, allowing the soil to renew 
its absorptive capacity. (See Figure 1) 

Figure 1.  Alternating Gravity-flow Drainfield 
 

 

 

 

 

 

 

The goal of all on-site sewage systems is to provide wastewater treatment for the life of the 
facility served.  Managing the development and existence of the biomat in the drainfield can 
contribute greatly to both the treatment performance and the lifespan of the drainfield system. 
The value of the alternating drainfield design is more easily realized in fine textured soils, Soil 
Types 3 through 6, as opposed to the coarser textured soils, Soil Types 1, and 2.  The use of 
alternating drainfields in coarse soils may be counter-productive, particularly in terms of 
wastewater treatment.  The development of a biomat in the drainfield is a positive condition even 
though too much of good thing can lead to problems.  In coarse-textured soils the biomat is much 
slower to develop than in fine textured soils.  During the time it takes to develop a biomat in 
coarse soils, wastewater flow in the soil below the drainfield is often under saturated flow 
conditions, which reduce the wastewater treatment capacity of the system.  If alternating 
drainfields are used in this setting, an annual succession of slowly developing biomats can ensue 
in each of the drainfields.  The two drainfields perform well hydraulically (disposing of the 
wastewater) but poorly in terms of treating the wastewater. 

One approach to addressing the slow or poor development of a flow-restricting biomat in 
medium-to-coarse soils is the use of pressure distribution.  The design nature of pressurized 
drainfield systems, that of frequent dosing of small volumes of wastewater uniformly throughout 
the drainfield, simulates the flow-restrictive nature of a well-developed biomat.  This is why in 
coarse soils the on-site rules require the use of pressure distribution: the mechanical system of 
pressurizing and dosing replaces the biomat as a flow regulator in these soils where the natural 
development of a biomat is slow and unsure.  For long-term management of wastewater 
treatment and disposal, alternating drainfields link very well with pressure distribution. 

P re tre a tm e n t D e v ice

m o n ito r in g  p o rts

# 1

M o n ito r in g  p o rts  re q u ire d
in  a ll a re a s  a s  sp e c ifie d  
in  d ra in fie ld  # 2  

N O T E : # 1 , a n d  # 2  e a ch  re p re se n t 1 0 0 %  o f th e  d ra in fie ld  a re a  re q u ire d .

# 2

D ive rs io n  V a lve

E x a m p le  o f A lte rn a tin g  D ra in fie ld s
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In all soil conditions the frequency of valve switching depends upon the rate of biomat 
development, which in turn is dependent upon biological load and hydraulic flow of the 
wastewater being treated and disposed at the site.  As mentioned earlier a well-developed, flow-
regulating biomat is an important element in the treatment capacity of the on-site sewage system 
drainfield. This is particularly true in systems using gravity flow distribution, less true in systems 
using pressure distribution.  Generally, a biomat will form more slowly in coarse soils and when 
the hydraulic or biologic load on the system is low.  When the soils are of a finer texture or when 
the hydraulic or biologic load on the system is high, the biomat will form more quickly.  In any 
case, proper management of the biomat -development, existence, and resting/drying- is based 
upon observations of the drainfield ponding levels.  These routine observations will lead the 
operator to select a valve switching schedule or frequency that matches the particular system 
site, soil, and wastewater characteristics.  Such an approach, depending upon conditions, could 
result in a relatively frequent valve switching cycle (every six months) to a relatively infrequent 
valve switching cycle (every 3 or 4 years). 

The alternating drainfield system incorporates two elements of equal importance: 1) the physical 
capacity to switch from one drainfield to another, and 2) operation and maintenance of the 
system, regularly observing the condition of the biomat and ponding levels.  Together these 
elements allow for complete long-term management of wastewater treatment and disposal.  
Contrast this with the steps of the more common approach to long-term management of septic 
tank and drainfield systems: 

1. The on-site sewage system, with the initial drainfield and replacement drainfield area 
designed, is installed and put into use. 

2. The system is used, hopefully properly operated and maintained, and over time 
(hopefully greater than 15 years), the capacity of the drainfield to infiltrate wastewater 
into the soil is exceeded, due largely to biomat development that restricts wastewater 
flow to a degree that upsets the system equilibrium. 

3. The reserve area is used for the installation of a repair/replacement drainfield.  The initial 
drainfield is abandoned.  (Commonly involving great expense and the destruction of 
long-established landscaping and plants, shrubs and trees.) 

4. Step 2 is repeated. 

When alternating drainfields are properly managed the long-term treatment performance and 
disposal capacity of the system is enhanced.  An additional advantage of alternating drainfields 
is that by initially installing both drainfields and alternating their use (synonymous with the 
initial and the replacement drainfields in the scenario described above), future expensive system 
repair/replacement and the negative impact to landscape, turf, shrubs and trees is avoided. 

A word of caution may be in order here, in that if alternating drainfields are managed in the same 
way as the four steps above describe for the typical approach to long-term management of septic 
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tank and drainfield systems, the results will be the same.  That is if the first drainfield is used 
until it fails at which time the second is put into service, rather than applying prudent on-going 
monitoring and maintenance and management of wastewater flow to the drainfields, the system 
owner is robbed of the system’s inherent design benefits.  There is a functional (and probably a 
significant lifespan) difference between installing and properly operating alternating drainfields 
and simply “pre-installing” the repair/replacement drainfield.  For this reason in those settings 
where the initial and replacement drainfields are installed together, operating the two-drainfield 
system as alternating drainfields is preferred.  This approach may also decrease the potential for 
detrimental uses of the reserve drainfield area over time if the second drainfield is not placed into 
regular/sequential service. 

1. Performance Standards  

Alternating drainfields provide an on-site sewage treatment and disposal system with the 
capacity to alternately use one of two drainfields installed as the initial system.  Each of the 
two component drainfield parts are designed, sized and installed to treat and dispose of the 
anticipated daily sewage flow and incorporate a means of diverting flow to either one (not 
both) of the drainfields. Operation and maintenance of the system includes the evaluation of 
when to switch from one field to the other as a means to manage the biomat at or near 
equilibrium (of wastewater into and out of the drainfield). 

 

2. Application Standards 

2.1 Soil Type Conditions 

Alternating drainfields may be used: 
 

2.1.1 In Soil Types 3 through 6, with either gravity or pressure distribution. 
 

2.1.2 In Soil Types 1 & 2, only with pressure distribution.  (Pretreatment to Treatment 
Levels A or B may be required.  WAC 246-272A-0230 and -0234.) 

 

2.2 Influent Characteristics 

 
2.2.1 Residential Wastewater: Alternating drainfields are designed for treating 

residential strength wastewater.  The wastewater applied to drainfields must not 
be higher in strength than 125 mg/l CBOD5, 80 mg/l TSS, and 20 mg/l O&G.  
Lowering wastewater strengths, without increasing flow rates is preferable for 
assuring long term operation of a drainfield system. 

 
2.2.2 Non-Residential Wastewater: High-strength wastewater and wastewater from 

non-domestic sources (such as restaurants, hotels, bed and breakfast 
establishments, and other commercial wastewater sources, etc.) must be 
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individually evaluated for treatability and degree of pretreatment required prior to 
distribution to the alternating drainfields for final treatment and disposal. 

 

2.3 Pretreatment 

 
2.3.1 If the wastewater is residential sewage, settleable and floatable solid separation by 

a properly sized two-compartment septic tank with effluent baffle screening will 
suffice.  All septic tanks must be designed in compliance with Washington State 
On-Site Sewage System Regulations (WAC 246-272A and WAC 246-272B) and 
the Recommended Standards and Guidance for On-site Sewage System Tanks.  
Pretreatment with some other approved sedimentation/initial treatment unit (such 
as an ATU—Aerobic Treatment Unit) may be used instead of a septic tank. 

 
2.3.2 If the wastewater is from a non-domestic source, influent to the alternating 

drainfield must be equivalent to residential strength septic tank effluent.  Aerobic 
treatment or some other treatment process may be needed to modify the influent 
to the drainfields to within the range of residential septic tank effluent quality. 

 

2.4 Listing 

Because an alternating drainfield is a public domain distribution technology [See 
WAC 246-272A-0100(2)], not one used to meet any of the treatment levels specified 
in WAC 246-272A, it is not listed in the department’s List of Registered On-site 
Treatment and Distribution Products.  However, alternating drainfields may still be 
permitted by local health officers because of this Recommended Standard and 
Guidance document. 

 

2.5 Permitting 

An installation permit and an operational permit (if required by the local health 
jurisdiction) must be obtained from the appropriate local health officer prior to 
installation and use.  These permits or other system-related documents (such as 
inspection reports or as-built / record drawings & specifications) must include 
information about the need for routine operation and maintenance including annual 
inspection to properly manage the switching from one drainfield to another.  

 

3. Design Standards 

3.1. Drainfield Sizing 

Each segment of an alternating drainfield (drainfield #1 and drainfield #2) must be sized 
at 100% of the drainfield required to match the estimated daily design flow with the 
Soil Type at the site. 
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3.2. Reserve Area 

With the installation of two drainfields (#1 & #2), additional reserve area is not 
required. 

 

3.3. Drainfield Type / Technologies 

Either gravel-filled or gravelless drainfield technologies may be used in alternating 
drainfield systems. 

 

3.4. Distribution Methods 

Distribution requirements noted in WAC 246-272A-0230 (Table 6) and -0280 (Table 
11) must be satisfied.  Table 6 in WAC 246-272A-0230 shows that pressure 
distribution is required on most sites containing Soil Types 1 & 2 and in Soil Types 3 
through 6 when vertical separation is less than three (3) feet.  On site with conditions 
requiring a treatment technology that meets either Treatment Level A or B, pressure 
distribution with time dosing is required.  For all repairs that must utilize Table 11 in 
WAC 246-272A-0280, pressure distribution with time-dosing is required.  When 
pressure distribution is used, design information may be obtained in the DOH 
Recommended Standards and Guidance for Pressure Distribution Systems. 

 

3.5. Effluent Screens 

The septic tank must be fitted with an effluent screen to prevent the passage of 
suspended solids large enough to foul the diversion valve. 

 

3.6. Diversion Valves 

All diversion valves (see Figure 2) regardless of the type of distribution used (gravity or 
pressure) must: 

 
3.6.1. Provide for independent flow to drainfield #1 or #2, but not both. 
 
3.6.2. Be fitted with risers and watertight lids or covers, extending to grade, which will 

permit unobstructed access for maintenance, inspection, and operation. 
 
3.6.3. Have a valve box and either suitable length valve stems or long-handled keys or 

tools so that they may be easily operated from the ground surface. 
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Figure 2.  Typical Diversion Valve 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

3.7. Observation Ports 

Observation ports must be installed to the level of the trench-bottom infiltrative 
surface in each drainfield line so that the levels of ponding can be observed. 

 

4. Operation and Maintenance Standards 

4.1. General 

 
4.1.1. The owner of the residence or facility served by the alternating drainfield 

system is responsible for assuring proper operation and providing timely 
maintenance for all components of the on-site wastewater treatment and 
disposal system. 

 
4.1.2. The on-site wastewater system designer must instruct, or assure that 

instruction is provided to, the owner of the residence or facility regarding 
proper operation of the entire on-site wastewater system.  This instruction 
should emphasize regular observation of the conditions of the drainfield 
(including observations of ponding levels within the drainfield lines). 

 
4.1.3. Alternating drainfields must be monitored and maintained at a frequency 

commensurate with the site, soil, system complexity and use patterns. 
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4.2. O&M Activities 

 
4.2.1. Septic and Pump Chamber Inspection Items 

 
4.2.1.1. Observe sludge and scum accumulations; pump as necessary. 

 
4.2.1.2. Check condition of effluent screen for clogging, damage, and 

proper placement.  Clean each time it is inspected or as needed. 
 
4.2.1.3. Look for signs of leaking in tanks and risers.  Repair or replace if 

necessary. 
 
4.2.1.4. Check that risers and lids are in good condition and that the lids are 

securely fastened. 
 
4.2.1.5. If pressure distribution is used: 

 
4.2.1.5.1. Measure pump run time per cycle and drawdown.  

Compare with time recorded in as-built or record drawing. 
 

4.2.1.5.2. Test alarms for proper functioning (high and low liquid 
level). 

 
4.2.1.5.3. Check for properly function of floats.  Movement should 

not be restricted.  Floats should be positioned correctly 
and provide positive instrumentation signals.  Adjust and 
repair as necessary. 

 
4.2.2. Distribution Device Inspection Items - If a distribution box is used to 

distribute wastewater to individual lines in the drainfield, and if it is 
accessible, inspection must include the following items: 

 
4.2.2.1. Uneven settling of d-box 

 
4.2.2.2. Levelness of inverts of outlets of d-box 

 
4.2.2.3. Uniformity of outlet flow of d-box 

 
4.2.3. Diversion Valve Inspection Items - Check the diversion valve for proper 

placement to assure that wastewater is being diverted to the correct drainfield 
in proper sequential order. 

 
4.2.4. Drainfield Protection Efforts 

 
4.2.4.1. Assure that no surface water collects on the drainfield site. 
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4.2.4.2. Prohibit any type of vehicular or livestock traffic over the drainfield area. 
 
4.2.4.3. Prohibit the construction of decks or buildings, or the placement of 

impervious materials or surfaces over the drainfield site. 
 
4.2.4.4. Maintain a suitable, non-invasive shallow-rooted vegetative cover 

over the drainfield site. 
 

4.2.5. Drainfield Inspection Items - Inspecting/observing the entire on-site sewage 
system must be done at least once a year.  This may be done by the 
homeowner or other persons, depending upon the provisions of the local 
health jurisdiction permit.  Items to look for include: 

 
4.2.5.1. Indication of surfacing effluent. 
 
4.2.5.2. Abnormal settling or erosion. 
 
4.2.5.3. Ponding of wastewater in the drainfield (check via the Observation Ports). 

 
4.3. Observed Conditions/Actions 

 
The general system management approach to alternating drainfields is to switch from 
one drainfield to the other on a calendar basis, usually at the same time each year.  
However, if observations reveal continuous and increasing ponding levels that if left 
unresolved will probably result in drainfield failure, appropriate action must be taken.  
Appropriate action may include: 

 
4.3.1. Switching from one drainfield to the other. 
 
4.3.2. Modifications or changes within the structure relative to wastewater strength or 

hydraulic flows. 
 

4.4. Routine Servicing 
 
Servicing all system components as needed, including product manufacturer's 
requirements/recommendations for service. 

 
Proper operation of an alternating drainfield system requires that the flow be diverted from one 
segment to the other.  Each segment should be allowed to rest for periods of six to 12 months 
before being put back into use, depending upon the degree of biomat development, which is 
dependent on wastewater conditions of flow volume and strength, and the soil type present in the 
drainfield area.  Records of inspections, dates of flow diversions, and system design should be 
kept in a location where they are easily retrievable. 
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted. In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules. If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
1) Adopted as part of local rules, regulations or ordinances - When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
2) Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches. How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 



Dosing Gravity Drainfield Systems - Recommended Standards and Guidance 
Effective Date: July 1, 2012 

 

DOH 37-004 Page 5 of 17 

 
Typical RS&G Organization: 
 

Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function) 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 
 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc) 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues, 
and bibliography. 
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Introduction 
 
A dosing system provides for the periodic discharge of a determined volume of effluent to a 
drainfield.  Dosing uses the principle of wetting and resting, which provides multiple daily 
dosings of effluent to a subsurface soil absorption system with a period of resting and re-aeration 
between doses.  This resting period is important in maintaining the aerobic condition of the soil 
absorption system in and around the distribution trench or bed, and thus slowing the 
development of a clog of soil interfaces and subsequent failure that naturally occurs over time. 
 
Research evidence indicates that periodic dosing and resting are preferable to continuous effluent 
discharge into a gravity drainfield.  A period of resting allows the soil to re-aerate, limiting the 
thickness of the clogging mat and allowing aerobic digestion of filtered organic particles in the 
soil.  Because the effluent is discharged in larger doses, the distribution may be more uniform 
throughout the drainfield than that attained by normal gravity flow. 
 
Dosing systems require the following basic components: septic tank (or other pretreatment to the 
same quality as domestic septic tank effluent), pump or siphon or equivalent, transport line, 
distribution device, and laterals, and drainfield.  The dose-rest cycle is based either on when the 
dosing tank fills (demand dosing) or on a time basis (time dosing) at which point the pump or 
siphon discharges a specific volume to the drainfield.  While the transport pipe will be under 
pressure, unlike pressure distribution systems, the flow in the laterals will not be under pressure. 
 
Figure 1 illustrates the major components of a typical dosing system, as described in Table 1. 

 
Figure 1.  Typical Gravity Drainfield System with Dosing 
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Table 1.  Major Components of Typical Dosing System 
 

Component Primary Function 

Septic tank (or other pretreatment device) Solids separation and storage 

Screen 
Protect pump or siphon and drainfield from 
solids 

Pump or siphon 
Transport a specific volume of effluent from the 
chamber to the distribution devise 

Transport line  
Pipeline that connects the pump to the 
distribution device 

Distribution device 
Distribute the flow from the transport line 
uniformly to the laterals by gravity or under 
pressure 

Laterals 
Gravity sewer drainpipe that distributes effluent 
within a trench or bed 

Drainfield or other disposal component 

Allows the septic tank effluent to pass into 
native soil or other receiving media where 
various biological and physical processes 
provide additional treatment 

 
 
1. Performance Standards  

Dosing systems must provide periodic resting and re-aeration to the soil between doses, and 
apply effluent to the drainfield’s infiltrative surface at a rate less than the saturated hydraulic 
conductivity of the soil.  By design, installation, and operation, the system must not 
contaminate ground or surface waters, expose the public to untreated sewage or be a source of 
nuisance odors. 

 
2. Application Standards 
 

2.1. Listing - Because a dosing gravity drainfield is a public domain distribution technology 
[See WAC 246-272A-0100(2)], not one used to meet one of the treatment levels 
specified in WAC 246-272A, it is not listed in the department’s List of Registered On-
site Treatment and Distribution Products.  However, it still may be permitted by local 
health officers because of this Recommended Standard and Guidance document. 

 
2.2. Permitting 

 
2.2.1. An installation permit, and if required, an operational permit must be obtained 

from the appropriate local health officer prior to installation and use. 
 

2.2.2. Dosing is applicable to any on-site sewage system using the soil for disposal 
and may provide a more satisfactory long-term performance for such systems.  
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Dosing systems are most appropriate where the intermittent application of 
effluent will assist in either the treatment or disposal of effluent.  Soil with 
slow permeability will benefit the most.  Possible applications include: 

 
2.2.2.1. For use in a subsurface soil absorption system (drainfield), where a 

pressure distribution design is not required, and where continuous 
gravity flow is not feasible or desirable. 
 

2.2.2.2. For systems with design flows less than 1000 gallons per day. 
 

2.2.2.3. For drainfields with laterals less than one hundred feet in length. 
 

2.2.2.4. For sites where vertical separation of 3 feet or greater can be maintained 
(dosing septic tank effluent). 

 
2.2.2.5. For systems in any conventional drainfield design where the soils are of 

an acceptable permeability and depth, except that systems are not 
allowed in sites where the soils are of an excessively permeable nature 
(Type 1 or 2 soils) unless: 

 
2.2.2.5.1. A pre-treatment system meeting Treatment Level A or B is used, or 
 
2.2.2.5.2. A method of uniform distribution is used. 
 

Dosing systems are usually used in locations where it is either desirable or required to: 
 install the drainfield at a higher elevation than the septic tank; 
 treat and dispose of effluent higher in the soil profile; and 
 extend the life expectancy of a drainfield or other disposal component. 

 
2.3. Influent Characteristics 

 
2.3.1. Residential Wastewater:  Dosing systems are designed for treating residential 

strength wastewater.  The wastewater applied to drainfields must not be higher in 
strength than 125 mg/l CBOD5, 80 mg/l TSS, and 20 mg/l G&O.  Lower 
wastewater strengths, without increased flow rates are preferable for assuring 
long term operation of a dosing system. 

 
2.3.2. Non-Residential Wastewater:  High-strength wastewater and wastewater from 

non-domestic sources (such as restaurants, hotels, bed and breakfast 
establishments, and commercial wastewater sources, etc.) must be individually 
evaluated for treatability and degree of pretreatment required prior to distribution 
to the dosing system for final treatment and disposal. 
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2.4. Pretreatment 

 
2.4.1. If the wastewater is residential sewage, settleable and floatable solid separation 

by a properly sized two-compartment septic tank with effluent baffle screening 
will suffice.  All septic tanks must be designed in compliance with Washington 
State On-Site Sewage System Regulations (WAC 246-272A and WAC 246-
272B) and the Recommended Standards and Guidance for On-site Sewage 
System Tanks.  Pretreatment with some other approved sedimentation/initial 
treatment unit may be used instead of a septic tank. 

 
2.4.2. If the wastewater is from a non-domestic source, influent to the dosing system 

must be equivalent to residential strength septic tank effluent or lower.  Aerobic 
treatment or some other treatment process may be needed to modify the influent 
to the dosing system to within the range of residential septic tank effluent quality. 

 
3. Design Standards 
 

3.1. Pump Chamber Requirements - All pump chambers must be structurally sound and 
conform to WAC 246-272A, WAC 246-272B, and the Recommended Standards and 
Guidance for On-site Sewage System Tanks. 

 
3.2. Pumps, Fittings and Controls - Pumps must be selected to pump effluent and be 

capable of meeting the minimum hydraulic flow and head requirements of the proposed 
on-site system.  All pumps, fittings, and controls must meet the minimum applicable 
requirements found in the Recommended Standards and Guidance for Pressure 
Distribution Systems. 

 

Dosing can be achieved by either a pump or siphon.  Where the soil absorption area is at a 
higher elevation than the pump, sufficient dynamic head should be provided for both the 
elevation difference and friction loss.   Pumps suitable for pumping sewage effluent must be 
used.  In lieu of pumps, automatic dosing siphons may be used for dosing where a suitable 
downhill gradient exists from the elevation of the siphon to the drainfield.  Careful consideration 
must be given to manufacturer’s specifications during design and installation of automatic 
siphons. 

 
3.3. Minimum Dose Frequency - The volume of each dose is dependent on the type of soil 

in which the drainfield will be installed.  The minimum dosing frequency must be 
according to Table 2: 



Dosing Gravity Drainfield Systems - Recommended Standards and Guidance 
Effective Date: July 1, 2012 

 

DOH 37-004 Page 10 of 17 

 
Table 2.  Minimum Dosing Frequencies 

 

Soil Type Minimum Number of Doses/Day 

1 Gravity system not allowed 

2 
< 60 inches vertical separation – gravity system not allowed 

≥60 inches vertical separation = 4  

3 
< 36 inches vertical separation – gravity system not allowed 

≥ 36 inches vertical separation = 4 

4-6 
< 36 inches vertical separation – gravity system not allowed 

≥ 36 inches vertical separation = 1 or 2 

 
3.4. Distribution Techniques 

 
3.4.1. Effluent distribution may be accomplished by the use of commercially available 

pressurized flow splitter devices, distributing valves, or by conventional 
distribution boxes.  All distribution devices shall be of sound construction, 
watertight, not subject to excessive corrosion, and designed for its intended use.  
They must be placed at a high point so that flow is by gravity in all lines 
following the device.  They must be fitted with risers and watertight lids or 
covers, extending to grade, which will permit unobstructed access for 
maintenance, inspection, and operation. 

 
3.4.2. Distribution boxes must be installed level to assure that each lateral in the 

drainfield is receiving an equivalent amount of effluent.  Measures must be taken 
to dissipate the velocity of the influent delivered by a pump or siphon, and to 
prevent direct flow of effluent across the distribution box resulting in unequal 
distribution among the outlets. 

 

Although the purpose of the distribution box is to divide effluent flows evenly among drainfield 
laterals, it is not an efficient or effective method of achieving equal flow splitting.  The 
distribution box should be placed on a concrete pad or otherwise solidly anchored to prevent it 
from tilting or shifting in place.  The use of commercially available outlet pipe leveling devices 
can compensate in elevation differences in outlets and facilitate leveling adjustments.  Because 
of their constant radius and ease of adjustment, these devices may improve the accuracy with 
which a box can be leveled initially and in the future. 

 
3.4.3. A pressurized flow splitting device such as a pressure manifold may create the 

most uniform distribution of the distribution devices, regardless of the drainfield 
lateral length or elevation.  Fitting the manifold with orifices sized to permit the 
percentage of flow desired accommodates different lengths of laterals.  An air-
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release valve (swing-check valve installed in reverse) located at the high point(s) 
is required if siphoning can occur through the device.  Figure 2 shows an example 
of a pressurized flow splitting device. 

 
Figure 2.  Typical Pressurized Flow Splitting Device 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.4.4. Distributing valves can be used as a means for distributing effluent to multiple 
drainfield laterals or zones.   The water pressures in the transport line activate 
these valves.  Each time the pump is turned on, the valve rotates to dose the next 
drainfield.  Figure 3 shows a distributing valve assembly.  Distributing valves 
must be designed with the following features: 

 
3.4.4.1. Unions to allow easy removal of the valve. 

 
Figure 3.  Typical Distributing Valve 
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3.4.4.2. Clear sections of pipe for visual inspection of valve operation. 
 

3.4.4.3. A ball valve on the inlet for quick testing of valve operation. 
 
The best location of the distributing valve for reliable operation is at the high point in the 
system.  The transport line between the pump and valve should be kept full if possible. If the line 
is empty at the beginning of each cycle, pockets of air during filling can cause random rotation 
of the valve. To minimize air pockets, the transport line between the pump and valve should be 
kept full, short, and (most important) laid at a constant grade. 
 
Because of the mechanical movements of these valves, it is necessary to take steps to prevent 
solids from reaching the valve, which may impede operation.  Without adequate septic tank 
effluent screening, the valve has very little chance of reliable long-term operation.  Installation 
of the valve should not be considered unless a system monitoring program is required for 
inspecting the valve on a routine frequency.  Inspections are necessary to prevent system failure 
if the valve stops working properly. 
 
Because liquid flow through a distributing valve passes fairly small openings with several 
changes in direction, head losses through the valve are high.  To assure enough head is 
available for proper system operation, it is recommended that high head turbine pumps be used 
to pressurize the valve.  High pressures through the valve provide a large force for proper 
seating of the rubber flap disk, thus lowering the leakage that can occur through the openings 
that are not being pressurized.  High head turbine pumps are also recommended because the use 
of a distributing valve usually requires more frequent pump cycling.  The designer should check 
with the manufacturer to determine the minimum required flow rate through the valve to also 
assure proper seating of the rubber flap disk. 
 

3.5. Trenches/Beds 
 

3.5.1. In a dosing drainfield, as in any drainfield, the bottom of the trench/bed must be 
level, ± 0.5 inches. 

 
3.5.2. The bottom and sides of the trench/bed must not be smeared. 

 
3.5.3. In gravel-filled trenches and beds, an acceptable geotextile must be used on top of 

the gravel before backfilling.  (See Appendix A). 
 

3.5.4. On sloping sites, the trenches and laterals must run parallel to the natural ground 
contours. 

 
3.5.5. The ends of the laterals must be capped. 

 
3.6. Monitoring Ports - All dosing systems must be equipped with a monitoring port in a 

representative location on each drainfield line.  Some drainfield lines may require 
additional monitoring ports to achieve observations representative of the entire 
drainfield line. (See Figure 4).  These ports must: 
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3.6.1. Be accessible from the ground surface, 

 
3.6.2. Be open and slotted at the bottom, and 

 
3.6.3. Be void of gravel to the infiltrative surface to allow visual monitoring of standing 

liquid in the trench or bed. 
 

Figure 4.  Typical Monitoring Port Detail 
 

 
3.7. Minimum Design Submittal 

 
3.7.1. A complete design must include the following as a minimum: 
 

3.7.1.1. All requirements of WAC 246-272A-020, 
 
3.7.1.2. Daily design flow, 
 
3.7.1.3. Septic tank size, location, and outlet invert elevation, 
 
3.7.1.4. Pump pickup elevation and location, or siphon invert elevation and location, 
 
3.7.1.5. Size of pump or siphon chamber, 
 
3.7.1.6. Transport line length, location, highest elevation, and diameter, 
 
3.7.1.7. All valves, distribution devices, or other such components in the system, 
 
3.7.1.8. Lateral location, length, and elevations, 

36" 
Max. 

Geotextile

Perforated lateral 

Threaded plug or cap 

Plastic valve box with locking 
lid flush with finished grade

Finished grade 

Cover soil
6-24"

4" PVC monitoring port with 
0.5" perforations every  6"  
in washed gravel 

#6 rebar through 
pipe for anchoring Washed  gravel 
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3.7.1.9. Dose volume, pumping rate (GPM), dose frequency, and total system 

design head, 
 
3.7.1.10. Location and detail of monitoring ports in the trenches or beds, 
 
3.7.1.11. Detail of pump controls, floats, and the position of floats, 
 
3.7.1.12. An electrical wiring diagram specific to the project, 
 
3.7.1.13. System parameters and calculations used by the designer to arrive at the 

component sizing and flow distribution shown in the design, and 
 
3.7.1.14. A user manual for the dosing system must be developed and provided to the 

homeowner and the local health jurisdiction.  See section 3.11 for a list of 
items to be included in the manual. 

 
3.8. Minimum Record Drawing Information - A completed record drawing submission 

must contain, at a minimum, the following items: 
 

3.8.1. All the items contained in the design submittal listed above, as installed, 
identifying any changes from the approved plan, 

 
3.8.2. The measured drawdown per dose cycle, 
 
3.8.3. Timer functions, if a timer is installed, and 
 
3.8.4. Pump run time and pump time off. 

 
4. Operation and Maintenance Standards 
 

4.1. Dosing systems must be monitored and maintained at a frequency commensurate with 
the site, soil, system complexity, and use patterns.  As a minimum, the items in 4.2 - 4.7 
must be inspected at six months and then yearly, after the system is put into use.  The 
local health department must require that the permit clearly delineate who must perform 
the inspections.  Refer to the system record drawing or as-built for initial readings and 
settings.  The owners of dosing systems must be notified that their system must be 
inspected and serviced on a yearly basis. All findings and repairs are to be recorded, 
records filed for ready access and reports sent to local health department. 

 
4.2. User’s Manual - The user’s manual that is a part of the design submittal must contain, 

at a minimum, the following: 
 

4.2.1. Diagrams of the system components, 
 
4.2.2. Explanation of system function, operation expectations, owner responsibility, etc, 
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4.2.3. Specifications of all electrical and mechanical components installed (occasionally 

components other than those specified on the plans is used), 
 
4.2.4. Names and telephone numbers of the system designer, local health authority, 

component manufacturer, supplier/installer, and/or the management entity to be 
contacted in the event of a failure, 

 
4.2.5. Information on the periodic maintenance requirements of the various components 

of the sewage system, and 
 
4.2.6. Information on “trouble-shooting” common operational problems that might occur.  

This information should be as detailed and complete as needed to assist the system 
owner to make accurate decisions about when and how to attempt corrections of 
operational problems, and when to call for professional assistance. 

 
4.3. Evaluate Septic Tank And Pump Chamber 

 
4.3.1. Sludge and scum accumulations; pump as necessary. 
 
4.3.2. Clogging, damage, and proper placement of outlet baffle screen.  Clean the screen 

each time it is inspected or as needed to avoid clogging. 
 
4.3.3. Signs of leaking in tanks and risers.  Repair or replace if necessary. 
 
4.3.4. Risers and lids being at or above grade and having lids secure from unauthorized 

entry. 
 
4.3.5. Properly functioning of floats.  Movement should not be restricted.  Floats should 

be positioned correctly and provide positive instrumentation signals.  Adjust and 
repair as necessary. 

 
4.3.6. Measure pump run time per cycle and drawdown.  Compare with time recorded in 

record drawing or as-built. 
 
4.3.7. Test alarms for proper functioning (high and low liquid level). 

 
4.4. Evaluate Drainfield Area 

 
4.4.1. Indication of surfacing effluent. 
 
4.4.2. Appropriate vegetation. 
 
4.4.3. Absence of heavy traffic. 
 
4.4.4. Inappropriate building. 
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4.4.5. Impervious materials or surfaces. 
 
4.4.6. Abnormal settling or erosion. 
 
4.4.7. Evaluate monitoring ports for evidence of ponding.  Check depth of ponding. 

 
4.5. Distribution Devices 

 
4.5.1. Evaluate D-Box for: 
 

4.5.1.1. Uneven settling of D-box. 
 
4.5.1.2. Levelness of inverts of outlets of D-box. 
 
4.5.1.3. Uniformity of outlet flow of D-box. 
 
4.5.1.4. Depth of effluent in the D-box. 
 
4.5.1.5. Solids accumulations in the D-box. 

 
4.5.2. Evaluate distributing value for proper rotation of the valve through the clear 

sections of outlet pipe. 
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Appendix A 
 
Standard Specification for Geotextile in Subsurface Soil Absorption Systems (SSAS) 
 
The geotextile shall be of non-woven, and meet or exceed the following "Minimum Average Roll 
Values."  The fabric shall be free of any chemical treatment or coating which reduces permeability 
and shall be inert to chemicals commonly found in soil. 
 

Table 3.  Geotextile Specifications 

 

Property Test Procedure Unit Minimum Value 

Grab Strength ASTM D4632 Lbs. 60 

Puncture Tear ASTM D4833 Lbs. 18 

Trapezoid Tear ASTM D4533  Lbs. 25 

Apparent Opening Size (AOS)  ASTM D4751 U.S. Std. Sieve (1) 

Flow Rate ASTM D4491 gal/ft2/min 100 

(1)  Soil with 50% or less particles by weight passing US No. 200 sieve, AOS less than 0.6 mm (greater than #30 US 

Std. Sieve).  Soil with more than 50% particles by weight passing US No. 200 Sieve, AOS less than 0.297 mm (greater 

than #50 US Std. Sieve). 
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
1) Adopted as part of local rules, regulations or ordinances - When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
2) Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches.  How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 
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Typical RS&G Organization: 
 

Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function) 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 
 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc) 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues, 
and bibliography. 
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1. Introduction 
 
The gravelless distribution products addressed in these standards represent several different 
types: pipe, chamber, gravel-substitute, and geocomposites.  While the specifics of these types 
differ, their purpose is the same: meet (or exceed) the characteristics and function of gravel in a 
conventional gravel-filled subsurface absorption system.  In a conventional gravel-filled 
drainfield the gravel is: 
 

 non-deteriorating; 
 
 provides void space (for the passage and temporary storage of septic tank effluent); 
 
 presents an interface with the infiltrative surface—trench bottom and side-wall soil—(for 

absorption of the wastewater); and, 
 
 maintains the integrity of the excavation, supporting the soil back-fill and cover. 

 
The advantage of a gravelless drainfield becomes clear when and where suitable gravel is either 
unavailable, expensive, or where site conditions make moving gravel about difficult or time 
consuming.  In addition to these benefits, the use of gravelless distribution products addresses 
some of the concerns presented with gravel. Among these are: 
 

 The detrimental effect of gravel impacting and compressing the infiltrative surface when 
dumped into the drainfield trench from the front-end loader of a backhoe, which may 
lower the infiltrative capacity of the soil. 

 
 If the quality of the gravel washing process is poor, the silt particles remaining on the 

surface of the gravel may be washed off when the drainfield is placed into use, resulting 
in a silt layer on the infiltrative surface and thereby reducing its infiltrative capacity. 

 
 The damaging effect that the transportation of gravel across yards can have on lawns, 

flowerbeds, shrubs, etc. and the reduced air transport to the infiltrative surface from 
compacted soils, all due to the weight of the material and the size of the heavy equipment 
needed to effectively move it from the stock pile to the drainfield area. 

 
Gravelless Drainfields - In addition to not using gravel, gravelless drainfields differ from the 
conventional gravel-filled drainfields in the following ways: 
 

Gravelless Pipe - Pipe-based gravelless drainfields are currently available in two 
approaches: single-pipe, and multiple-pipe. 
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Single-pipe gravelless drainfields - (See Figure 1a) 

 
 Large diameter pipe is used (typically 8"-10" I.D., 10"-12" O.D.). 
 
 The pipe is wrapped in a layer of geotextile material. 
 
 The excavated trench is typically less than 24" wide (15"-18"). 
 
 Serial distribution (drop boxes or crossovers) is more commonly used than 

parallel distribution (distribution boxes). 
 

Figure 1a.  Typical Single-pipe Gravelless Drainfield, Cross-Section 

 
 

Multiple-pipe gravelless drainfields - (See Figure 1b) 
 

 Medium diameter pipe is used (typically 4”- 4.5” O.D.) 
 

 Pipe, in ten-foot lengths, is typically bundled in groups of 3 or 5 pipes. 
 

 Bundles of pipe are grouped in various configurations to accommodate 
different widths and depths of trenches or beds. 
 

 One of the pipes in the bundle is designed and designated for end-to-end 
connection to facilitate distribution of wastewater throughout the drainfield 
trench or bed. 
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Figure 1b.  Typical Multiple-pipe Gravelless Drainfield, Cross-Section 
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Gravelless Chambers - (See Figure 2) 
 
 Molded chambers, of various dimensions, are used.  The chambers replace the 

gravel-supported void space with chamber-supported void space.  The trench, or 
bed, bottom infiltrative surface is fully exposed, sidewalls are generally louvered, 
and the top is generally solid. 
 

 The chambers are placed, connected end-to-end, in the bottom of the trench (and 
placed side-by-side in a bed) and backfilled with native material (or as otherwise 
directed by the manufacturer depending upon soil conditions). 
 

 At each end of each drainfield chamber line, solid end plates are installed for 
structural support and as a barrier to soil backfill. 
 

 The use of a geotextile barrier between the chamber and the soil backfill varies 
from manufacturer to manufacturer and model to model (depending upon sidewall 
louver design), and depends on the type of soil in which the drainfield is installed. 
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Figure 2.  Typical Gravelless Chamber Drainfield, Cross-Section 

 
Gravel-substitute - (See Figure 3) 
 
 Of the different types of gravelless distribution products, gravel-substitute 

drainfields are the most similar to gravel-filled drainfields. 
 

 Substitute media may be loose, or contained in netting for ease of installation 
and/or as an element of design. 
 

 The particular shape and configuration of the substitute media may provide 
additional void space within the trench or bed depending on how the units are 
placed and the depth and width of the drainfield trench. 
 

 A geotextile material is placed on top of the substitute media as a barrier to soil 
backfill infiltration.  Some product manufacturers, due in part to the shape of their 
product, prefer the use of other types of barrier materials, such as 60 pound 
untreated building paper.  In loose soils such as uniform sands non-deteriorating 
geotextile barrier material may be needed, however, to assure long-term protection.  
In either case, the manufacturer’s recommendations to prevent or minimize soil 
backfill infiltration should be followed. 
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Figure 3.  Examples of Gravel Substitute Drainfields 

 
Geocomposites - (See Figure 4) 
 
 Drainfield void space is created by the assembly of multiple layers of geogrid and 

geotextile bundled together in size and shape to facilitate handling and placement. 
 

 Structural integrity is imparted by the design and material elements of the 
geocomposites. 
 

 Geocomposite drainfields may incorporate a layer of sand media between the 
geogrid/geotextile bundle and the bottom and sides of the drainfield trench or bed. 
 

 An effluent distribution pipe is placed on top of the geogrid / geotextile bundles. 
 

 A geotextile material is placed on top of the geocomposite drainfield as a barrier to 
soil backfill infiltration. 

 
Figure 4.  Example of Geocomposite Drainfields 

 
 
 
 
 
 
 
 
 

Soil Backfill 

Filter Fabric 

Perforated Pipe

Geocomposite   
product 

6” clean sand layer below and on 
sides of trench-check manufacturer 
specifications. 

Trench or bed width 



Gravelless Distribution Products - Recommended Standard and Guidance 
Effective Date:  July 1, 2007 

 

WA DOH Publication #337-005 Page 11 of 24 

 
1. Performance Standards 
 

1.1. Listing 
 

1.1.1. DOH reviews and lists proprietary gravelless distribution products when the 
manufacturer or designated manufacturer representative demonstrates that the 
product meets or exceeds the performance criteria in WAC 246-272A-0140 and in 
subsection 1.2 of this document. 

 
1.1.2. Before a local health jurisdiction may issue a permit for an on-site sewage system 

incorporating a gravelless drainfield, the specific brand and model must be 
included on the current DOH List of Registered Onsite Treatment and 
Distribution Products (WAC 246-272A-0145) 

 
1.2. Performance Criteria 
 
Gravelless distribution products shall have, at least equal to that provided by gravel in a 
conventional gravel-filled drainfield, the following attributes: 
 

1.2.1. Be constructed or manufactured from materials that are non-decaying and non-
deteriorating and do not leach chemicals when exposed to sewage and the 
subsurface soil environment; 

 
1.2.2. Provide liquid storage volume at least equal to the storage volume provided 

within the thirty percent void space in a twelve-inch layer of drainrock in a 
drainrock-filled distribution system.  This storage volume must be established by 
the gravelless distribution products, system design and installation and must be 
maintained for the life of the system.  This requirement may be met on a lineal-
foot, or on an overall system design basis; 

 
1.2.3. Provide suitable effluent distribution to the infiltrative surface at the soil 

interface; and 
 
1.2.4. Maintain the integrity of the trench or bed.  The material used, by its nature and 

its manufacturer-prescribed installation procedure, must withstand the physical 
forces of the soil sidewalls, soil backfill and the weight of equipment used in the 
backfilling. 



Gravelless Distribution Products - Recommended Standard and Guidance 
Effective Date:  July 1, 2007 

 

WA DOH Publication #337-005 Page 12 of 24 

 
Drainfield Size & Long-term Performance - An element of drainfield performance (gravel-filled 
and gravelless) is “life-span.”  The length of time a drainfield functions satisfactorily depends 
on many factors including: 
 Accuracy of initial drainfield design, matching the site and soil characteristics to the 
  anticipated facility use and wastewater generation. 
 Quality of materials and methods used in the installation of the drainfield. 
 Care of use (operation) and timeliness of maintenance on the system. 
 
While not addressed above as an element of the Performance Criteria, the selection of an 
appropriate wastewater-to-soil application rate is critical to the treatment performance of the 
drainfield and the length of time that treatment performance is achieved.  Gravelless drainfield 
manufacturers commonly encourage the use of their products in reduced configurations when 
compared to conventional gravel-filled drainfields.  While this approach may be satisfactory due 
to unique elements of the product designs, these smaller drainfields may impact the life of the 
drainfield.  Drainfield performance over the long-term (20 – 30 years) needs to be observed and 
analyzed as additional field experience with these systems is gained. 
 
2. Application Standards 
 

2.1. Permitting 
 

2.1.1. Permitting and installation of gravelless distribution products are subject to local 
and state code. 

 
2.1.2. Only proprietary gravelless distribution products registered with DOH and listed 

in the current edition of the DOH List of Registered Treatment and Distribution 
Products may be permitted by local health jurisdictions [WAC 246-272A-0145].  
Only the specific models listed in the document are approved.  If other models in 
a manufacturer’s product-lines do not appear on the list, they are not approved for 
use in Washington State.  If in doubt, contact DOH for current listing information. 

 
2.1.3. Permit Requirements - The local health agency installation permit (and 

operational permit, depending on local code) must at least specify, among other 
items normally required within the specific local health jurisdiction, the following 
items: 

 
2.1.3.1. The design flow volume (gallons/day) for the facility served. 

 
2.1.3.2. The soil type (textural class number) at the site. 

 
2.1.3.3. The soil application rate (gallons/sq. ft./day) matched to the soil type and 

conditions. 
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2.1.3.4. The drainfield size required (square feet) if a conventional gravel-filled 
drainfield were to be used. 

 
2.1.3.5. The size of the proposed gravelless drainfield (square feet) with % 

reduction, if used. 
 

2.1.3.6. The frequency of gravelless drainfield status observations. 
 

2.1.3.7. The requirements for drainfield expansion, repair, or replacement in event 
of observed problems.  (See Section 4.3 for possible outcomes of observed 
ponding conditions.) 

 
2.2. General Conditions 

 
Gravelless distribution products may be used: 

 
2.2.1. In applications and locations where soil and other site conditions are suitable for a 

conventional septic tank and drainfield system. 
 
2.2.2. In conjunction with approved treatment systems, such as sand filters or aerobic 

treatment units, that may provide effluent quality sufficient for gravelless 
distribution products to be used on sites not otherwise suitable for a conventional 
septic tank and drainfield. 

 
2.2.3. Where soil types and depths, setbacks, and other site evaluation and location 

requirements found in subsections -0210, -0220, -0280, and -0320 of WAC 246-
272A are satisfactorily met. 

 
2.2.4. Incorporating any combination of the following design elements: 
 

2.2.4.1. gravity-flow distribution; 
 

2.2.4.2. pressurized distribution; 
 

2.2.4.3. drainfield dosing; and, 
 

2.2.4.4. alternating drainfields. 
 

2.2.5. In mounds and sand filters in lieu of gravel-filled trenches or beds. 
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2.3. Soil Conditions 
 

2.3.1. Gravelless distribution products may be used in Soil Type 1 provided that the 
treatment and distribution requirements of WAC 246-272A-0230 (Table VI) and 
0280 (Table IX) are satisfied. 

 
2.3.2. In Soil Types 4, 5, and 6, gravelless distribution products must be used in a trench 

configuration only: not to be used side-by-side in a bed.  In Soil Types 1, 2, 3, and 
in fine sands, gravelless distribution products may be used in a bed configuration 
with a maximum bed width of 10 feet.  (Note: these restrictions also apply to 
gravel-filled drainfields.) 

 
2.4. Minimum Land Area / Drainfield Area Requirements 
 

2.4.1.  The use of a gravelless drainfield does not provide for a reduction in the 
minimum land area requirements established in WAC 246-272A-0320.  Site 
development incorporating gravelless distribution products must meet the 
minimum land area requirements established in state and local codes. 

 
2.4.2. The drainfield area proposed for an on-site sewage system using gravelless 

drainfield products must provide for each drainfield (the initial and replacement) 
an area equal to 100% the size of a gravel-filled drainfield [WAC 246-272A-
0210]. 

 
2.5. Influent Wastewater Characteristics 
 

2.5.1. Wastewater from residential sources must receive pre-treatment at least equal to 
that provided in a conventional two-compartment septic tank, before discharge to 
a gravelless drainfield. 

 
2.5.2. Wastewater from non-residential sources, or high-strength wastewater from 

residential sources must receive pre-treatment sufficient to lower the waste-
strength to the level of that commonly found in domestic residential septic tank 
effluent before discharge to a gravelless drainfield. 

 
2.6. Installation 

 
Drainfields using gravelless distribution products must be installed according to the 
manufacturer's instructions, in a manner that is consistent with these standards and with 
state and local rules.  If the manufacturer's instructions and these standards are in 
conflict, the matter must be discussed with, and decided by, the local health officer. 
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3. Design Standards / Proprietary Products 
 

Gravelless distribution technologies are, for the most part, proprietary.  As such, other than 
the Performance Criteria identified in Section 1.2, there are few specific design requirements 
for the manufactured products.  There are, however  

 
3.1. Relative Design Standards 

 
3.1.1. to the required vertical separation and the method of wastewater distribution; 

 
3.1.2. to certain soil types and required use of pressure distribution; 

 
3.1.3. to certain soil types and treatment levels as required in WAC 246-272A-0230; 

 
3.1.4. to the minimum depth of gravelless drainfield trench; and 

 
3.1.5. to the size of the gravelless drainfield. 

 
3.2. Specifications for Gravel-Substitute Media 
 

3.2.1. Gravel substitute media must be in the same size range as gravel (3/4" to 2½"). 
 
3.2.2. The gravel substitute must provide: 
 

3.2.2.1. a minimum 30% void volume under compression conditions encountered in 
a soil trench; and, 

 
3.2.2.2. total void volume per square foot of trench bottom equivalent to, or greater 

than, that in a gravel-filled trench. 
 

3.2.2.3. See Table 1 for void volume of conventional gravel-filled drainfield 
trenches.  In jurisdictions where more than 12 inches of gravel depth is 
required, additional calculation may be necessary to assure comparable void 
volume. 

 
3.3. Vertical Separation, Treatment, and Distribution Requirements 

 
The requirements of WAC 246-272A-0230 (Table VI) and -0280 (Table IX) must be 
satisfied. 
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3.4. Drainfield Depth 

 
Gravelless distribution products must be installed with a minimum depth of 6 inches of 
sidewall located in original, undisturbed soil [WAC 246-272A-0234]. 

 
3.5. Primary and Reserve SSAS Area Sizing 

 
Drainfield sizing in Washington State is based on trench, or bed, bottom area only, 
except where total annual recharge is less than 12 inches per year.  Sidewall infiltration, 
while it is an acknowledged element of SSAS function, is not considered in terms of 
drainfield sizing. 

 
3.5.1. Determine the total primary drainfield area required by dividing the daily design 

flow (in gallons) by the application rate, which varies according to Soil Type (See 
WAC 246-272A-0234).  This will also be the process for determining the total 
reserve area needed. 

 
3.5.2. Once the primary drainfield area required is determined (square feet of trench or 

bed bottom area) the total length of trenches or beds can be determined.  The 
lineal amount of gravelless distribution product required to provide the total 
drainfield area depends on the amount of bottom area infiltrative surface area per 
lineal foot provided by the gravelless distribution product (See Table 2). 

 
3.5.3. To determine the total length of trenches or beds required divide the total square 

footage of drainfield required by the amount of infiltrative area per lineal foot of 
the type of drainfield material selected. 

 
For the purpose of drainfield sizing, the following information notes how the infiltrative area per 
lineal foot of pipe or gravelless product is calculated for each type of gravelless distribution 
product: 
   Single-pipe gravelless distribution products Equivalent to the outside diameter of the 

pipe. 
   Multiple-pipe gravelless distribution products Equivalent to the outside dimensional 

width of the bottom layer of pipe bundle(s) in contact with the bottom of the trench or 
bed. 

   Gravelless chamber drainfields / Sizing Standard Equivalent to the outside dimensional 
width of the chamber in contact with the bottom of the trench or bed. 

   Sizing Alternative A (More conservative than the Sizing Standard):  Equivalent 
to the actual exposed interior dimensional width of the chamber at the trench or 
bed bottom, not the exterior dimension, nominal size or product marketing 
description. 

   Sizing Alternative B (Less conservative than the Sizing Standard):  Equivalent to 
the bottom width of trench or bed.  The outside dimensional width of the chamber 
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in contact with the bottom of the trench or bed must measure at least 90% of the 
trench or bed width (See Table 3). 

   Gravel substitute drainfields Equivalent to the width of bottom of the trench or bed 
covered by the gravel substitute.   

   Geocomposite drainfields Equivalent to the outside dimensions of the bundle(s) in 
contact with the bottom of the trench or bed.  If a sand layer is required between the 
geocomposite and the infiltrative surface at the bottom of the trench or bed, by the 
manufacturer, the infiltrative area per lineal foot is equal to the outside bottom 
dimensions of the bundle(s) in contact with the sand layer. 

 
 
Gravelless Chamber Drainfield Sizing 
The sizing criteria for gravelless drainfields, along with the two Options presented in Section 
3.6.2 represent the range of sizing approaches considered and endorsed by the TRC since Fall 
2002.  The information about the TRC discussions and recommendations presented below is 
provided to assist LHJs identify which approach is most appropriate for their jurisdictional 
area, climate, soils, and application.  During this time the TRC reviewed previously adopted 
positions and considered new proposals from the industry for sizing chamber drainfields.  In an 
arena where the discussion can degrade to “dueling research study results” the TRC shifted the 
focus of their deliberation over time.  Early evaluation of chamber technology and the 
supporting science resulted in sizing criteria based on exposed open bottom area, the 
predominate technical justification for reducing the size of gravelless chamber systems.  Later 
evaluation integrated real-world experience (how are systems actually being sized?) and simple 
practical matters for sizing and installing chamber systems. 
 
From the sizing standard and two sizing alternatives, LHJs may establish the sizing criterion 
that is best for their jurisdiction.  Jurisdictions may choose to apply the sizing standard 
presented in 3.6 Drainfield Sizing, concluding that sizing gravelless chamber drainfields on the 
external dimension of the chamber may be the best approach, balancing the primary technical 
merit of chambers (open area) with the ease of identifying trench bottom infiltrative area by 
simple measure of the external width dimension.  Or they may choose the more conservative 
Alternative A recalling that the allowance of drainfield size reductions for gravelless chamber 
systems rests with the manufacturer-described technical merit of unobstructed infiltrative 
surface exposure on the trench bottom under the interior of the chamber.  Or, LHJs may choose 
the less conservative Alternative B acknowledging the amount of exposed trench bottom surface 
area provided compared to standard gravel-filled trenches.  Local jurisdictions may freely 
establish the sizing criteria for gravelless chamber drainfields appropriate for their jurisdiction. 
 
TRC Evaluation of Gravelless Chamber Drainfield Sizing Criteria 
During the October 2002 TRC meeting the TRC reviewed the sizing criteria for gravelless 
chambers.  The purpose for this review was to clarify the perceived discrepancy between the 
sizing criteria in the RS&G for gravelless drainfield systems and the product specific 
dimensional information provided in the List of Approved Systems and Products.  The section of 
the listing document that relates to gravelless drainfield products presents sizing information 
based on the external dimension of chambers, not the actual exposed interior dimension.   
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By unanimous vote the committee reaffirmed and clarified their position on the sizing of 
gravelless chamber drainfields by modifying the sizing criteria statement in the RS&G for 
gravelless drainfield systems to read: 
 
Gravelless Chamber Drainfields 
Calculate the required length of chamber using the effective area for the particular chamber.  
The effective area per lineal foot of chamber is based upon the actual exposed interior 
dimensional width of the chamber at the trench or bed bottom, not the nominal size or product 
marketing description. 
 
While the DOH was preparing to amend and distribute the RS&G with the clarifying language, 
Infiltrator Systems, Inc. requested that the department delay such action until after the Rule 
Development Committee (RDC) had an opportunity to address sizing criteria for gravelless 
drainfields and drainfield size reductions in the rule development process.  The DOH agreed to 
the Infiltrator Systems, Inc. request.  The RDC did address the matter of drainfield size 
reductions and gravelless drainfield sizing by recommending that these matters not be addressed 
in rule, but rather be retained in the RS&G for gravelless drainfields.  With that decision by the 
RDC the DOH reinitiated action in early spring 2004 to implement the October 2002 
recommendation of the TRC. 
 
At the April 2004 TRC meeting the committee discussed a sizing proposal submitted by 
Infiltrator Systems, Inc. to size all systems according to the width of the trench provided that the 
width of the gravelless product is at least 90% of the width of the trench.  The TRC, following 
presentations of opposing viewpoints by Infiltrator Systems, Inc. and Ring Corporation / EZflow, 
recommended to the department that gravelless systems be sized according to bottom width of 
the trench or bed. 
 
At the June 2004 TRC meeting DOH staff explored the implementation of the April 2004 
recommendation for gravelless drainfield system sizing, expressing concerns for the potential 
complexity resulting from the granting of sizing credit beyond the measured width of the 
gravelless drainfield product.  Following committee discussion that provided opportunity for 
gravelless drainfield industry representatives to comment, the TRC refined their 
recommendation for sizing based on trench width to apply only to gravelless chamber systems, 
and recommended that the department incorporate this sizing criteria in the RS&G for 
gravelless drainfields.  The language presented above in the Subsection 3.6 of the Recommended 
Standards and these guidance comments represents the department’s approach to implementing 
the recommendations of the TRC relating to gravelless chamber drainfield sizing. 
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Product Manufacturer / System Designer Responsibilities - When gravelless drainfield 
manufacturers promote, and on-site sewage system designers integrate in their client’s sewage 
systems, reduced-size drainfields they share with the system owner the responsibility for 
satisfactory long-term function of the drainfield.  It is not necessarily acceptable design practice 
to apply reduced-size gravelless drainfields in all soils, sites, or applications simply because the 
manufacturer’s literature suggests, or the local and state minimum codes may allow, use of 
gravelless drainfield products in this manner. 
 

3.5.4. Reduced drainfield sizing criteria for gravelless drainfields - As noted in this 
document’s introduction, gravelless distribution products have identifiable 
benefits when compared to using gravel.  Various types of gravelless distribution 
products also have specific design attributes that may provide options to the 
design professional. 

 
When proposing the use of a gravelless distribution product in a SSAS, the design professional 
and the local health jurisdiction may choose to install less than 100% of the primary SSAS.  This 
choice applies to the following types of gravelless distribution products: 
   Chamber drainfields 
   Gravel-substitute drainfields 
   Geo-composite drainfields 
 

3.5.5. This reduction may not be combined with any other size reduction (See Section 
3.5.7.).  The primary and reserve (or initial and replacement) SSAS areas shall be 
sized to at least 100% of the loading rates noted in Table VIII of WAC 246-272A-
0234. 
 

3.5.6. With 100% of the area required for a gravel-filled drainfield established and 
dedicated (for initial and replacement fields) reduced-size gravelless drainfields 
may be designed and installed.  System design, layout, and installation must be 
done in a manner easily facilitating the installation of additional gravelless 
drainfield if future conditions necessitate such action.  For systems using pressure 
distribution, if additional drainfield is needed in the future, elements of the system 
(such as the pump or controls) may need to be modified in order to meet the 
hydraulic performance requirements of pressure distribution throughout the 
expanded drainfield system.’ 
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3.5.6.1. Drainfield size reductions allowed varies according to soil types, as follows: 

Soil Types 1:    No Reduction Allowed 
Soil Types 2:    Up to 20% Reduction Allowed 
Soil Types 3 through 6:  Up to 40% Reduction Allowed 

 
3.5.6.2. Observation Ports - Must be installed in a representative location on each 

drainfield line.  Some drainfield lines may require additional observation 
ports to achieve observations representative of the entire drainfield line. 
Specific information about observation ports is available in the text box 
following item 4.1.2. 

 
3.5.6.3. Drainfield size reduction must not exceed the manufacturer’s sizing 

recommendation. 
 

3.5.7. Combining Drainfield Size Reduction Allowances - Drainfield size reductions for 
gravelless distribution products may not be combined with drainfield size 
reductions based on effluent quality. 

 
Until more long-term experience applying reduced-size gravelless drainfields is gained, it 
remains imperative that long-term drainfield function and public health protection is assured by 
implementing the following: 
   Full drainfield areas for the initial and replacement area (providing full suitable area for 

expansion and replacement of the drainfield if needed. 
   Strategically placed observation ports in each drainfield line to observe the infiltrative 

surface conditions and ponding levels within the drainfield. 
   Regular observation of the drainfield to assure timely identification of pending problems 

in a timeframe that allows corrective action before public health is placed at risk due to a 
drainfield failure. 

   System owner awareness of the potential for size-related drainfield issues, both in terms of 
needed diligence to Operation and Maintenance (O&M) and cost-of-repair issues. 

   When choices are made regarding what type of drainfields to install, and how much 
drainfield to install, the choices must be well considered, intentional decisions made by 
both the designer and the on-site sewage system owner. 

 
3.5.8. Other Design Elements - Other design features, such as trench separation, 

maximum lateral lengths, vertical separation, maximum width and depth of 
trench, minimum depth of soil backfill, suitable backfill, required pretreatment, 
setbacks, etc., must be the same as for conventional drainfields.  (See Chapter 
246-272A WAC) 
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4. Operation and Maintenance Standards 
 

4.1. General 
 

4.1.1. The owner of the residence or facility served by the gravelless drainfield is 
responsible for assuring proper operation and providing timely maintenance for 
all components of the on-site wastewater treatment and dispersal system. 

 
4.1.2. The on-site wastewater system designer must instruct, or assure that instruction is 

provided to, the owner of the residence or facility regarding proper operation of 
the entire on-site wastewater system. 

 
Observation Ports - The installation of observation ports in on-site sewage system drainfields is 
for the purpose of monitoring system status and aiding in problem analysis.  To be effective they 
must be installed in a representative location on each drainfield line.  Some drainfield lines may 
require additional observation ports to observe conditions representative of the entire drainfield 
line.  Well-designed and installed observation ports: 
   Extend to at least the ground surface of the final landscape grade. 
   Are firmly anchored so as to prohibit unauthorized removal. 
   Are accessible for routine observation. 
   Are secured or otherwise protected from accidental or unauthorized access. 
   Provide visual access to the trench-bottom in the gravel portion of a gravel-filled 

drainfield and, in gravelless drainfields: 
   Single-Pipe: to the interior of the pipe. 
   Multiple-Pipe: to the infiltrative surface. 
   Chamber: to the interior of the chamber. 
   Gravel Substitute: to the infiltrative surface. 
   Geocomposite: to the infiltrative surface. 
 

4.2. O&M Activities Include 
 

4.2.1. Assuring that no surface water collects on the drainfield site. 
 
4.2.2. Prohibiting any type of vehicular or livestock traffic over the drainfield area. 
 
4.2.3. Maintaining a suitable, non-invasive shallow-rooted vegetative cover over the 

drainfield site. 
 
4.2.4. Observing the entire on-site sewage system at a frequency appropriate for the site 

conditions and the on-site sewage system.  This may be done by the homeowner 
or other persons, as appropriate. 

 
4.2.5. Maintaining a written chronological record of drainfield ponding level 

observations, and operation and maintenance activities. If the system uses 
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pressure distribution or other means of system dosing, the person monitoring the 
system needs to be aware of the impact of dose frequency on observed ponding 
levels. 

 
4.2.6. Servicing all system components as needed, including product manufacturer's 

requirements / recommendations for service. 
 
The frequency of observing on-site sewage system conditions and the level of detail of 
information that is retained by the system owner and/or reported to the local health jurisdiction 
relates to risk presented by site conditions and system complexity.  Monitoring and reporting to 
assure proper function becomes increasingly critical for more vulnerable sites and/or complex 
systems.  Table 4 and Table 5 illustrate this concept and may be used to guide decisions related 
to observing and reporting. 
 

4.3. Observed Conditions / Actions 
 

4.3.1. When observation reveals either of the following listed conditions, the owner of 
the system must take appropriate action to alleviate the situation according to the 
direction and satisfaction of the local health officer. 

 
4.3.1.1. Drainfield failure; or, 
 
4.3.1.2. A history of long-term, continuous and increasing ponding of wastewater 

within the gravelless drainfield of such magnitude that if left unresolved, 
will probably result in drainfield failure. 

 
4.3.2. Appropriate action may include: 
 

4.3.2.1. Repair or modification of the drainfield. 
 
4.3.2.2. Expansion of the drainfield. 
 
4.3.2.3. Modifications or changes within the structure relative to wastewater 

strength or hydraulic flow. 
 
4.3.2.4. For on-site sewage systems where a reduced-size gravelless drainfield was 

used, the repair or modification required may include the installation of 
additional gravelless drainfield units to enlarge the drainfield to 100% of 
the initial (gravel-filled) design size. 

 
4.4. Local Permits 

 
Must be obtained before construction begins, according to local health department 
requirements. 
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Appendix A - Tables 

 

Table 1.  Void Volume1, 2 

 

Drainfield Trench  
(gravel portion) 

Volume 
(Gross) Vg 

(in ft3) 

Volume  
(4.5” O.D. Pipe) 

 V4.5” 
(in ft3) 

Volume 
(Net) 

 VN = Vg – 
V4.5” 

(in ft3) 

% Void 
Volume VV% 

(in ft3) 

Total Void 
Volume 

VVT = VN x V% 
+ V4.5” 
(in ft3) 

12” (H) x 30” 
(W) x 12”(L) 

1’ x 2.5’ x 1’ 
= 2.5 

(r2  x 12”) / 
1728 = 0.11 

2.39 
(washed 

drainrock) 
at least 0.30 

2.39 x 0.30 + 
0.11 = 0.83 

12” (H) x 36” 
(W) x 12”(L) 

1’ x 3’ x 1’ = 
3 

(r2 x 12”) / 
1728 = 0.11 

2.89 
(washed 

drainrock) 
at least 0.30 

2.89 x .30 + 0.11 
= 0.98 

 
 

Table 2.  Infiltrative Surface1, 2 

 
Drainfield Trench 
(gravel portion) 

Infiltrative Surface Per Lineal Foot of Trench 
Bottom Area Only Bottom Area + 6” sidewall* 

12” (H) x 30” (W) x 
12”(L) 

Two & one-half (2.5) square feet Three & one-half (3.5) square feet 

12” (H) x 36” (W) x 
12”(L) 

Three (3) square feet Four (4) square feet 

* WAC 246-272A-0234(5):  The local health officer may allow the infiltrative surface area in a SSAS to include six 
inches of the SSAS sidewall height when meeting the required absorption area where total recharge by annual 
precipitation and irrigation is less than twelve inches per year. 
 
1 Assumes a 1 foot depth of gravel and a 4 inch diameter distribution pipe. 
 
2 Conventional gravel-filled drainfields typically consist of a level trench (3 ft. wide) or bed  
(>3 ft.  <10 ft. wide) with 6 to 12 inches of gravel placed on the bottom.  A gravity flow 
distribution network consisting of 4-inch diameter perforated plastic pipe is located on this layer 
of gravel.  Additional gravel is placed over the pipe to a level 2 inches above the pipe. The 
gravel is then covered with a layer of geotextile material and the trench is backfilled with native 
soil material. 
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Table 3.  Gravelless Chamber Drainfield Sizing 

For sizing based on a 
trench width of (inches) 

The measured width of the chamber at the 
bottom of the trench must be at least (inches) 

36 32.4 
30 27.0 
24 21.6 
18 16.2 
12 10.8 

 
Table 4.  Relationship Between Site Limitations and System Complexity 
for Conventional and Alternative On-Site Sewage Treatment Systems 

Issue Characteristics /  Level of Limitation and Complexity 

         Lower                                 Higher 

Site Limitation Meets state 
rules for 
conventional 
gravity system 

Meets state 
rules for 
conventional 
pressure 
distribution 
system 

Limitation increases with - less vertical 
separation, smaller lot sizes,  less horizontal 
separation,  and, greater surface slope, wastewater 
flow, wastewater strength, etc. 

System 
Complexity 

Gravity-flow 
(no pumps, 
controls, etc.) 

Pressurized 
distribution 
(requires 
pumps & 
controls) 

Complexity increases with -  
increasing  reliance upon, or combinations of: 
pumps; blowers; motors; mechanical, electronic, or 
computer-operated controls & warning devices; 
disinfection (materials & equipment); reduction in 
drainfield size; quality control of artificial (non-
original soil) treatment media, etc. 

 
Table 5.  Suggested Monitoring Frequency 

Based Upon Site Limitations and System Complexity 
for Conventional and Alternative On-Site Sewage Treatment Systems 

 Level  

Site Limitation Low Low High High 

System Complexity Low High Low High 

Monitoring Frequency Low = Annually Medium = Semi-annually High = Quarterly, or 
greater 
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
1) Adopted as part of local rules, regulations or ordinances—When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
2) Referred to as technical guidance in the application of the technology—The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches.  How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 
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Typical RS&G Organization: 
 
Standards Section Explanation 
Performance How this technology is expected to perform 

(treatment level and function) 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc) 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 
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Introduction 
 
A Holding Tank Sewage System (HTSS) is an alternative to a conventional on-site sewage 
system with very special and limited applications.  Simply, the HTSS provides a means to collect 
and temporarily store sewage from a facility or dwelling, for subsequent removal and transport to 
an approved treatment and disposal site.  Depending upon the facility served or the particular set 
of circumstances surrounding the use of a HTSS, the expense of sewage pumping, hauling, and 
disposal at an approved facility can be very costly, especially on a long-term basis.  In addition, 
the potential for operational/management problems with resulting public exposure to raw sewage 
is significant.  For this reason, use of a HTSS must be closely regulated by the local health 
agency. 
 
A HTSS is an on-site sewage system that incorporates a holding tank, the services of a sewage 
pumper/hauler, and the off-site treatment and disposal of the sewage generated at the site served 
by the HTSS. 
 
 

Figure 1.  Longitudinal-Section of Typical Holding Tank Sewage System. 
 
 

 
 

 

Inlet 
from  
structure 

Inlet 
pipe Reserve Storage Volume 

Normal Operating Volume 

Access Riser with secured 
gas tight lid 

Pumping Access Port with 
sloped concrete pad 

Warning Light and 
Audible Alarm 
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1. Performance Standards 
 
Holding Tank Sewage Systems must provide safe and adequate temporary storage of sewage, 
with scheduled and approved pumping service followed by approved off-site treatment and 
disposal of the stored sewage.  By design, installation, and operation and maintenance HTSS 
must not contaminate ground or surface waters, expose the public to untreated sewage or be a 
source of nuisance odors. 
 
2. Application Standards 
 

2.1. Permitting 
 
Before installing and using a HTSS, a permit that addresses installation, operation and 
maintenance must be obtained from the local health agency.  The permit should include 
specific information and requirements for pumping service frequency and approved disposal 
of holding tank contents.  The local health officer may permit Holding Tank Sewage Systems 
only in the following cases: 
 

2.1.1. Emergency Use - Emergency situations, regardless of source of the sewage, either 
commercial or residential.  Emergency situations are limited to those where an 
approved repair or replacement sewage system installation is delayed due to 
weather conditions, and/or weather-induced soil or site conditions. 

 
2.1.2. Permanent Use 
 

2.1.2.1. Controlled, part-time, commercial usage situations, such as recreational 
vehicle parks, trailer dump stations, campgrounds, marinas, etc. 

 
2.1.2.2. Repair of failing on-site sewage systems - but only where no other option is 

feasible.  The local health officer must first determine that the following 
options are not feasible: 

 
2.1.2.2.1. Conventional on-site sewage system; 
 
2.1.2.2.2. Conventional on-site sewage system with off-site drainfield; 
 
2.1.2.2.3. Alternative on-site sewage system with enhanced treatment prior to 

disposal to the receiving soils; 
 
2.1.2.2.4. Connection to a publicly, or privately, owned larger on-site sewage 

system; 
 
2.1.2.2.5. Connection to public sewer; or, 
 
2.1.2.2.6. Connection of an effluent pump to a public sewer. 
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2.2. Siting 
 

2.2.1. The holding tank portion of the holding tank sewage system must be located in 
such a way as to facilitate pumping while limiting the general public exposure to, 
or nuisance caused by, accidental sewage spillage during pumping. 

 
2.2.2. The holding tank sewage system must meet the same horizontal set-backs 

required for sewage tanks by WAC 246-272A-0210, (Location). 

Table 1  Minimum Horizontal Separations 

Items Requiring Setback 
From sewage tank 
and distribution box

Well or suction line 50 ft. 
Public drinking water well 100 ft. 
Public drinking water spring  measured from the ordinary high 
water mark  

200 ft. 

Spring or surface water used as drinking water source measured 
from the ordinary high water mark1 

50 ft. 

Pressurized water supply line 10 ft. 
Decommissioned well (decommissioned in  accordance with 
chapter 173-160 WAC) 

N/A 

Surface water measured from the ordinary high  water mark 50 ft. 
Building foundation / in-ground swimming pool 5 ft. 
Property or easement line 5 ft. 

Interceptor / curtain drains/ foundation drains / drainage ditches  
Down-gradient2: 
Up-gradient2: 

5 ft. 
N/A 

Other site features that may allow effluent to surface  
Down-gradient2: 
Up-gradient2: 

5 ft. 
N/A 

Down-gradient cuts or banks with at least 5 ft. of original, 
undisturbed soil above a restrictive layer due to a structural or 
textural change. 

N/A 

Down-gradient cuts or banks with less than 5 ft. of original, 
undisturbed, soil above a restrictive layer due to a structural or 
textural change.  

N/A 

Other adjacent soil dispersal components/subsurface stormwater 
infiltration systems 

N/A 

1If surface water is used as a public drinking water supply, the designer shall locate the OSS outside of the required 
source water protection area. 
2The item is down-gradient when liquid will flow toward it upon encountering a water table or a restrictive layer.  
The item is up-gradient when liquid will flow away from it upon encountering a water table or restrictive layer. 
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2.3. Installation 
 
Holding tank systems must be installed according to the design approved by the local health 
officer in accordance with the local health department permit requirements. 
 

2.4. Inspection 
 
The holding tank system installation must be inspected by the local health officer before use.  
The local health officer may inspect various items, including, but not limited to, the 
following: 
 

2.4.1. Water-tightness of the tank, tested at site after installation, by filling with water; 
 
2.4.2. Non-buoyancy in high groundwater areas or conditions; 
 
2.4.3. Leak-proof nature of the service access(es), access ports, risers, lids, and covers; 
 
2.4.4. Methods to secure the lids and covers from inappropriate or unapproved access; 
 
2.4.5. Methods of venting provided by the design and the installation.  Venting should 

exhaust above the roof line of the building; 
 
2.4.6. Impervious surfaces around the access ports, equipment and methods for cleaning 

sewage spills; and 
 
2.4.7. Alarm functions. 
 

3. Design Standards 
 

3.1. Tank Design / Material Requirements 
 

3.1.1. Holding tanks must be approved by the local health officer and the Department of 
Health and be consistent with the Recommended Standards and Guidance for 
Sewage Tanks. 

 
3.1.2. Holding tanks must be: 
 

3.1.2.1. Designed, constructed, and installed to maintain water-tightness; and 
 
3.1.2.2. Designed, constructed, and installed to withstand anticipated stresses 

associated of use which includes resistance to effects of raw sewage, and 
ability to withstand internal and external loading. 
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3.1.3. If buried, the tank: 
 

3.1.3.1. Must be inherently non-buoyant so as to prevent floating when empty 
during high groundwater periods if such events are anticipated.  A tank is 
non-buoyant if installed above the groundwater elevation, weight of the 
empty tank exceeds buoyant forces, or “side wings” anchor the tank into 
surrounding soil; 

 
3.1.3.2. Must be able to withstand traffic loading if the area is subject to vehicular 

traffic loads; and, 
 
3.1.3.3. May be pre-cast or cast-in-place concrete; fiberglass or polyethylene. 
 

3.1.4. If installed above-ground, the tank: 
 

3.1.4.1. Must be designed and constructed to function as needed, retain shape, 
integrity, and water-tightness; 

 
3.1.4.2. Must provide adequate support for all associated piping; and 
 
3.1.4.3. May be concrete, fiberglass, or polyethylene. 
 

3.2. Sizing 
 
Establishing the holding tank capacity requires consideration of both design and operational 
aspects.  The required storage capacity depends upon two items: daily sewage flow, and 
available or optimal pumping service frequency. 
 

3.3. Design Considerations 
 

3.3.1. Daily Sewage Flow - Minimizing the daily sewage flow is prudent.  If the facility 
is to be permanently served by the holding tank sewage system, incorporating 
water-saving fixtures and processes where possible within the facility is required. 
Use the same daily design flow estimates as for a conventional on-site sewage 
system {see WAC 246-272A-0230}. 

 
3.3.2. Pumping Service Frequency - Establishing the required  pumping service 

frequency depends upon various conditions: 
 

3.3.2.1. Where facility use, or wastewater generation is low and service response is 
good, an "on-call" operation may be acceptable. 

 
3.3.2.2. Where facility use, or wastewater generation, is high, regularly scheduled 

pumping service is preferred.  The scheduled pumping frequency will 
depend upon the holding tank(s) storage capacity, the hauling volume 
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capacity of the service vehicle, proximity of a suitable disposal site, travel 
time and service costs. 

 

In general, holding tanks requiring regular service should be pumped once or twice each week.  
Some commercial facilities may require more frequent service while some low-use domestic 
facilities may function quite satisfactorily with "on-call" service.  For sizing purposes, however, 
pumping should occur at least weekly because less frequent pumping, as with "on-call" 
operations, may lead to more odor-related nuisance problems. 

 
3.3.3. Holding Tank Sizing Criteria - Tank sizing consists of two portions, called 

“normal operating volume”(NOV), and “reserve storage volume” (RSV): 
 

3.3.3.1. The normal operating volume (NOV) is the liquid storage below the "time-
to-pump” alarm level.  The required normal operating volume is calculated 
by multiplying the estimated daily sewage flow by the number of days 
between pumping service visits as shown by the following formula: 

 
NOV = (DSF) (PSF) 
 
Where: 
 
NOV Normal operating volume 
 
DSF = Daily sewage flow 
 
PSF = Pumping service frequency (Number of days between pumping, not 
to exceed 7 even if service is “on-call”) 

 
3.3.3.2. The reserve storage volume (RSV) is the liquid storage capacity above the 

"time-to-pump" alarm level, and below the invert of the inlet pipe.  The 
reserve storage capacity must be at least 3 times greater than the anticipated 
daily design flow for the facility.  There may be special cases where three-
day reserve storage is insufficient, in which case additional reserve storage 
should be addressed by the design.  The calculation for determining reserve 
storage is shown in the following formula: 

 
RS = (DSF) (3) 
 
Where: 
 
RS =  Reserve storage volume 
 
DSF =  Daily sewage flow 
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3.3.3.3. The “total liquid volume capacity” (TLVC) must consist of the normal 
operating volume (NOV) plus reserve storage volume (RSV).  Total liquid 
volume capacity is calculated as shown by the following formula: 

 
TLVC = (NOV) + (RSV) 
 
Where: 
 
TLVC = Total liquid volume capacity 
 
NOV = Normal operating capacity 
 
RSV = Reserve storage volume 
 

3.3.3.4. The Total Liquid Volume Capacity can be met with multiple holding tanks. 
 
A Sample Calculation 
A holding tank sewage system is being designed for a small marina with a daily sewage flow of 
500 gallons which will be serviced once each week.  How much total liquid volume capacity will 
be needed to serve the needs of this facility? 
     (Step 1) Normal operating volume (NOV) is 7 times the daily design flow because a week 
     is 7 days, therefore; 
          NOV = (500 GPD) (7)  
          NOV =  3500 gallons 
     (Step 2) Since reserve storage capacity (RS)must be three times greater than the daily 
     design flow, it is multiplied by 3: 
          RSV= (500 GPD) (3)  
          RSV= 1500 gallons 
     (Step 3) The total liquid volume capacity of the holding tank(s) must include both the 
     normal operating volume (NOV) and reserve storage volume (RSV), so these two values 
     are added together.  
          TLVC = NOV + RSV 
          TLVC = 3500 gallons + 1500 gallons 
          TLVC = 5000 gallons 
 

3.4. Alarms 
 
Both audible and visual alarms are required. 
 

3.4.1. The alarms must be set to signal at the "time-to-pump" and "exceeding reserve 
storage volume" levels. 

 
3.4.2. The audible and visual alarm enunciators must be located outside the facility, 

with battery power where electrical power is not available. 
 
3.4.3. Only the audible alarm may be turned off by the user. 
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3.5. Piping 
 
All plumbing connections must be watertight and such that if the holding tank is full, further 
use of the system will cause sewage to back up into fixtures within the facility served.  Use 
of the holding tank sewage system beyond the rated tank capacity must not allow discharge 
of sewage to the ground surface through the service access, pumping access ports, or vent 
openings. 
 

3.5.1. Gravity flow to tank - conventional plumbing requirements apply. 
 
3.5.2. Pressure flow to tank - pump activation and deactivation must be double-

controlled by float switches within the pump chamber and holding tank, not solely 
in the pump chamber.  This is intended to prevent pumping excess sewage to the 
holding tank. 

 
3.5.3. Multiple tank installations - piping and all connections must be watertight and 

securely bedded and back-filled to prevent groundwater infiltration and sewage 
exfiltration. 

 
3.5.4. In areas where freezing is a concern, all piping must be adequately protected by 

design and installation. 
 
3.5.5. Aboveground tank installations present particular concerns for physical damage 

for piping and tanks.  Whenever piping is aboveground or exposed to potential 
physical damage or breakage, it must be adequately supported and protected. 
Where multiple, interconnected tanks will be installed, they should prevent 
breakage of connections by differential settling through use of a common slab, 
flexible connections or bedding. 

 
3.6. Venting and Odor Control 
 

3.6.1. Gravity Flow to the Holding Tank - Separate venting directly from the holding 
tank is not required since the holding tank will vent through the building sewer 
line.  Special care will be necessary however to assure that pumping and service 
access port lids are leak-proof so all sewage gases will vent through the facility 
waste vent pipes. 

 
3.6.2. Pressure Flow to the Holding Tank - Direct venting of the holding tank is required 

since gases will not adequately vent through the pressurized line from a sewage 
pump.  Vent pipes should terminate high enough and away from area of human 
activity to avoid vent stack odors and related nuisances.  To assure that the 
sewage gases vent through the vent stack, pumping and service access port lids 
must be leak proof. 
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3.7. Overflow Provisions 
 
The holding tank system must be designed and installed such that no overflow is allowed, 
other than within the structure at the elevation of the lowest fixture served. 
 

3.8. Surface Water 
 
Landscaping adjacent to the holding tank system should direct surface water flow away from 
the tank and access points. 
 

3.9. Materials 
 
Construction materials used throughout the holding tank system must be able to function as 
designed while exposed to sewage, sewage gases, and physical forces caused by repeated 
tank filling and pumping which is inherent to system operation. 

 
4. Operation and Maintenance 
 

4.1. Pumping and Service 
 
A holding tank system requires regular pumping and servicing.  To assure that this work can 
be performed efficiently, the system must be designed, installed, and maintained in a way 
which promotes ease of access for pumping and cleanup. 
 

4.1.1. Service access must be provided by: 
 

4.1.1.1. At least one for each compartment or separate tank; 
 
4.1.1.2. Being brought to or above ground surface; and 
 
4.1.1.3. With a minimum inside diameter or square dimension of 20 inches 
 

4.1.2. Pumping access ports: 
 

4.1.2.1. May be used in lieu of additional service access where additional access 
points are needed to efficiently pump the tank(s); and used in addition to 
service access. 

 
4.1.2.2. Must have a minimum inside diameter or square dimension of 10 inches. 
 

4.1.3. Large tanks (greater than 2000 gallons) must have multiple access points (Service 
access or pumping access ports) to allow for efficient pumping of all contents. 

 
4.1.4. Methods of securing covers must be used for all access points located at or above 

the ground surface to secure service accesses or access ports from inappropriate 
or unapproved access. 
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4.1.5. All covers must be leak-proof to preclude infiltration or exfiltration of liquid or 

the escape of nuisance odors or hazardous gases. 
 
4.1.6. Design and installation of the system must provide a means to "wash down" the 

area around the pumping access port(s) and service access(s). 
 

4.1.6.1. The surface adjacent to the access port(s) and service access(s) must be 
impervious to sewage and sloped so any spilled sewage and/or associated 
wash down water will drain back into the holding tank. 

 
4.1.6.2. If the wash down hose could enter the holding tank, a back-flow prevention 

device must be installed on the water supply.  The back-flow preventer 
should be accessible for periodic servicing as needed. 

 
4.2. Pumping Service Contracts 
 
Before a permit is issued for installation of a holding tank sewage system, the owner of the 
system must submit to the local health officer complete documentation in a manner 
prescribed by, and address these items to the satisfaction of, the local health officer: 
 

4.2.1. Service contract with a certified and licensed sewage system pumping firm; 
 
4.2.2. Frequency of pumping, by schedule or call-for-service; 
 
4.2.3. Financial guarantee for operation, such as a bond or an assignment of funds, in 

the amount specified by the health officer or operation by a public agency.  It is 
suggested that financial guarantee be in an amount at least equal to the cost of one 
year's service, and/or the estimated cost of cleanup and abatement of a sewage 
spill; 

 
4.3. Operational Permit 
 
The local health officer must require an annual operational agreement and may collect fees to 
over see operation of the holding tank system.  The operation agreement must include as a 
minimum: 
 

4.3.1. Pumping, hauling, and disposal must be by a sewage pumping contractor 
certified, licensed and approved by a local health officer; 

 
4.3.2. Disposal of sewage from a holding tank system must be at a site or sites approved 

by the local health officer in the jurisdiction where the sewage is disposed; 
 
4.3.3. Operational records must be maintained by the owner and pumper which include 

information about pumping frequency, sewage volume, disposal site(s), proof of 
acceptance by the disposal site operator, alarms, and system servicing and repairs; 
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4.3.4. Copies of operation records must be submitted to the local health officer 

according to permit requirements; 
 
4.3.5. An emergency response plan which addresses possible failure of a pumper to 

provide service, hydraulic overload holding tank system, sewage spill at the site; 
and, 

 
4.3.6. Establish the right of the permitter to inspect the facility. 
 

4.4. Disposal of Contents 
 
Contents of the holding tank must be pumped, hauled and disposed of in a manner approved 
by the local health officer. 
 

4.4.1. No sewage from the holding tank system must be applied onto the ground surface, 
into ground water or surface waters. 

 
4.4.2. Sewage from a holding tank system may be applied into: 
 

4.4.2.1. The ground only in an approved on-site sewage system, with the knowledge 
and consent of the local health officer; 

 
4.4.2.2. A wastewater treatment facility approved by the Department of Ecology; or, 

 
4.4.2.3. Other treatment and disposal sites approved by the local health officer. 

 
5. Large On-Site Sewage Systems 
 
Sewage systems serving facilities with daily design flows between 3,500 and 14,500 gallons per 
day are permitted under the jurisdiction of the Washington State Department of Health, except in 
counties where this program is operated by the local health jurisdiction under contract with the 
department.  In all cases the Department of Health requirements must, at a minimum, be met. 
 

5.1. Requirements for Large On-Site Sewage Systems 

 
Application, engineering, design, construction, inspection, and operation and maintenance 
requirements for large on-site systems are contained in the Washington State Regulations for 
Large Onsite Sewage Systems (Design Flows of Greater Than 3,500 Gallons per Day), WAC 
246-272B. 

 
5.2. Requirements for Large On-Site Holding Tank Sewage Systems 
 
Requirement for use of a holding tank sewage system for flows between 3,500 and 14,500 
gallons per day (LOSS) include: 
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5.2.1. The facility served, the proposed interim-use holding tank sewage system, and 

long-term sewage treatment and disposal system serving the facility must be 
owned by a public entity, although not necessarily the same public entity. 

 
5.2.2. Continual operation and management of the holding tank sewage system must be 

conducted by an appropriate and approved publicly owned entity, such as a public 
utility district. 

 
5.2.3. The holding tank sewage system must be for short-term interim use only where a 

long-term sewage treatment and disposal facility: 
 

5.2.3.1. Currently exists with plans and committed construction funds to extend 
service to the proposed facility; or 

 
5.2.3.2. Is proposed with approved plans and committed construction funds which 

will provide sewage treatment and disposal service to the proposed facility 
within a reasonable, approved, time-period. 

 
5.2.4. The entire sewage treatment and disposal project, including the short-term use 

holding tank sewage system and proposed long-term system, must meet all 
appropriate review and approval procedures required for larger on-site sewage 
systems. 

 
5.2.5. A complete engineering report must be submitted to the Washington State 

Department of Health, or, if in a county with jurisdiction-by-contract, the local 
health agency.  The engineering report must as a minimum, in addition to other 
design aspects document in detail: 

 
5.2.5.1. The existing sewage treatment plant capacity and commitment by the 

responsible management entity that the required portion of plant capacity 
will be reserved and allocated to the facility to be served for the anticipated 
use period of the holding tank sewage system; 

 
5.2.5.2. The results from an economic analysis and acceptance/adoption by the legal 

board or owner of the facility to be served by the holding tank sewage 
system; and 

 
5.2.5.3. The future sewage treatment plant capacity and commitment by the 

responsible management entity that the required plant capacity portion will 
be reserved and allocated to the facility to be served into the future beyond 
the anticipated use period for the holding tank sewage system. 
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
1) Adopted as part of local rules, regulations or ordinances - When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
2) Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches.  How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 
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Typical RS&G Organization: 
 
Standards Section Explanation 
Performance How this technology is expected to perform 

(treatment level and function) 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc) 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 
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Introduction 
 
Intermittent sand filters provide biodegradation or decomposition of wastewater constituents by 
bringing the wastewater into close contact with a well developed aerobic biological community 
attached to the surfaces of the filter media.  This process requires unsaturated downward flow of 
the effluent through the filter media.  The filter media may be mineral sand or equivalently sized 
crushed glass meeting one of the media specifications listed in Appendix A.  The media is 
contained in a watertight vessel either below the surface of the ground or wholly or partially 
elevated in a containment vessel.  Proper function requires that influent to the filter be 
distributed over the media in controlled, uniform doses.  In order to achieve accurate dosing, 
these systems require timed dosing with associated pump chambers, electrical components, and 
distribution network, with a minimum of 4 to 18 doses per day (depending on the sand media) 
spread evenly over a 24 hour period.  The effluent is collected in the bottom of the filter and 
discharged either by gravity or pressure to a soil dispersal component, usually a conventional 
sub-surface drainfield. 
 
This technology is used on sites with shallow soil conditions where treatment must be 
accomplished before the effluent is discharged into the soil.  Sand filter effluent may be 
discharged to a soil profile containing as little as 12 inches of vertical separation.  Intermittent 
sand filters are also used as part of a mitigation strategy when horizontal separations are reduced. 
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1. Performance Standards 
 

1.1.1 Based on sand column studies and field testing, intermittent sand filters, 
when constructed and used according to these standards and guidance, is 
expected to perform to Treatment Level B. 

 
1.1.2 Effluent from an intermittent sand filter can be discharged to vertical 

separations of at least 12 inches in soil type 2 through 6 and at least 18 inches 
in soil type 1 

 
2. Application Standards 
 

2.1. Listing  
While they are a public domain treatment technology, intermittent sand filters are 
included in the Department of Health’s List of Registered On-site Treatment and 
Distribution Products (Registered List) as a category 1 treatment technology (designed 
to treat typical residential sewage). 

 
2.2. Permitting  

Installation and, if required, operational permits must be obtained from the appropriate 
local health officer prior to installation and use. 

 
 

Figure 1 - Typical Layout of an Intermittent Sand Filter 
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Figure 2 - Typical Intermittent Sand Filter, Cross Section 
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Figure 3 - Typical Intermittent Sand Filter, Top View 
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2.3. Influent Characteristics 

 
2.3.1 Residential Wastewater:  Intermittent sand filters are designed for treating 

residential strength wastewater. The wastewater applied to the intermittent 
sand filter must not be higher in strength than treatment level E (or grab 
samples with results no greater than 220 mg/l BOD5 or 145 mg/l TSS).  Lower 
wastewater strengths, without increased flow rates are preferable for assuring 
long term operation of an intermittent sand filter system. 

 
2.3.2 Non-Residential Wastewater:  High-strength wastewater and wastewater from 

non-domestic sources (such as restaurants, hotels, bed and breakfast 
establishments, industrial and commercial wastewater sources) must be 
individually evaluated for treatability and degree of pretreatment required prior 
to an intermittent sand filter and the soil dispersal component. 

 
2.3.3 Daily Wastewater Flow - Design Estimates 

 
2.3.3.1 Residential - For all residential applications, a minimum wastewater 

design flow of at least 120 gallons/bedroom/day must be used. 
 
2.3.3.2 Non-Residential - For non-residential applications, a minimum 

wastewater design flow equal to 150% of the estimated daily flow 
should be used. 

 
2.4. Pretreatment 

 
2.4.1 If the wastewater is residential sewage, settleable and floatable solid separation 

by a properly sized two-compartment septic tank with effluent baffle screening 
will suffice. 

 

Pretreatment with some other wastewater sedimentation/initial treatment unit may be used 
instead of a septic tank. 

 
2.4.2 If the wastewater is from a non-domestic source, influent to the sand filter must 

be equivalent to residential strength septic tank effluent. 
 

Aerobic treatment or some other treatment process may be needed to modify the influent to the 
intermittent sand filter to within the range of residential septic tank effluent quality. 
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2.5. Location Requirements 

 
2.5.1 The minimum setback requirements for intermittent sand filters are the same as 

required for sewage tanks (WAC 262-272A-0210). 
 

2.6. Installation Issues 
 

2.6.1 If the containment vessel is constructed of a 30 mil PVC liner, the liner must be 
protected by a 3 inch layer of sand beneath the liner. 

 
2.6.2 In order to prevent differential settling when the sand filter is put into service, 

the filter media must have a uniform density throughout. 
 

Uniform density may be accomplished one of two ways, depending on the moisture content of the 
filter media during construction.  If the filter media is so dry that it can be poured (like salt or 
sand in an hourglass), it can simply be poured to fill the sand filter frame, then settled lightly 
(not compacted) to allow about 5% settling-i.e., volume reduction.  However, if the filter media 
is moist enough that it cannot be poured, it should be placed in successive 6-inch lifts with each 
lift lightly settled.  The intent of the light settling in both cases is to eliminate large voids in the 
media that may collapse later when effluent is added.  The light settling may be accomplished by 
walking on the sand, then raking (with hand tools) into the corners, along the sides, around the 
pumpwell (if applicable) and around monitor ports. The final bulk density should be 
approximately 1.3 to 1.4 g/cm3 (81.2 to 87.4 lb/ft3).  Higher densities will reduce infiltration 
rates and oxygen exchange potential. 

 
2.6.3 A geotextile filter fabric must be placed on the gravel bed.  The cover soil must 

be capable of maintaining vegetative growth while not impeding the passage of 
air (sandy loam or coarser). 

 
2.6.4 Observation ports:  If the intermittent sand filter effluent exits the sand filter 

through the underdrain by gravity flow, two observation ports must be installed 
in the sand filter.  One observation port must be installed to the bottom of the 
drainrock/top of the media interface.  A second observation port must be 
installed to the bottom of the underdrain.  In the effluent exits the sand filter 
through a pumpwell, the pumpwell may be used as the second observation port. 

 
2.7. Soil Dispersal Component 

 
2.7.1 Discharge of effluent from an intermittent sand filter to a soil dispersal 

component (subsurface soil absorption) is required.  Direct discharge of effluent 
from an intermittent sand filter to surface water or upon the ground surface is 
prohibited by WAC 246-272A-0230(2)(a). 

 



Intermittent Sand Filter Systems -- Recommended Standards and Guidance  
Effective Date: July 1, 2012 

 

DOH 337-007 Page 12 of 32 

2.7.2 WAC 246-272A provides for SSAS design allowances, which vary according to 
treatment performance levels. 

 
2.7.3 The size and design of the soil dispersal component must be consistent with the 

methods and procedures indicated by WAC 246-272A-0200, WAC 246-272A-
0220, WAC 246-272A-0230, and WAC 246-272A-0234. 

 
2.7.4 The soil dispersal component location must meet minimum horizontal setback 

distances as specified by WAC 246-272A-0210 and 246-272A-0280. 
 
2.7.5 Development using an intermittent sand filter must meet the minimum land area 

requirements specified in WAC 246-272A-0320. 
 
2.7.6 When the site evaluation indicates the depth of soil to a water table is less than 

18 inches, there is a need to confirm that there are at least 12 inches during the 
wet season. Therefore when there is any doubt that there is sufficient 
unsaturated soil depth, the permit should be held for a wet season evaluation to 
identify accurately the location of high water tables. As potential vertical 
separation (or soil depth) decreases seasonal site checks to evaluate water table 
levels become increasingly critical to the on-site sewage system design, 
function, and to the protection of public health. 

 
3. Design Standards 
 

3.1. Design Approval 
Before construction can begin, the design must be approved by local health or other 
appropriate jurisdiction.  All site inspections before, during, and after the 
construction must be accomplished by local health, other appropriate jurisdiction, 
or by a designer or engineer appointed by the appropriate jurisdiction. 

 
3.2. Filter Bed 

 
3.2.1 Media Specifications -- Filter media must meet either the Coarse Sand Media 

or ASTM C-33 specification for particle size graduation detailed in 
Appendix A.  Filter media used in constructing a sand filter must be 
accompanied with a written certification from the supplier that the sand fully 
conforms to one of the media specifications listed in Appendix A as 
determined by ASTM D136 (dry sieving) and ASTM C-117 (wet sieving). 
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Continued concerns have been expressed about the potential for premature clogging and/or 
failure of intermittent sand filters with filter media meeting the ASTM C-33 specification.  ASTM 
C-33 particle size distribution allows the smaller sand particles to fill the voids between large 
particles, resulting in smaller and more convoluted pore spaces.  While this condition provides a 
high degree of wastewater treatment, it encourages clogging of the remaining void spaces with 
suspended solids and biological growth, resulting in a greater chance of a restrictive biomat 
forming.  By limiting the fine particles allowed, the new Coarse Sand Media specification is 
much more clog-resistant in providing the needed degree of treatment when wastewater is 
stronger than expected, flows are high, or other unexpected factors occur, which induces 
clogging. The use of the Coarse Sand Media specification, while not reducing the treatment 
efficiency of the sand filter, requires a lower volume, higher dosing frequency pattern to be used. 
The smaller the dose the better contact the wastewater will have with the bacteria and the less 
saturated the sand will be, allowing for sufficient diffusion of oxygen into the system.  See 
Section 4.4 for the minimum dosing frequency required with the Coarse Sand Media used as the 
filter media. 

 
3.2.2 Filter Bed Sizing 

 
3.2.2.1 Loading Rate:  The loading rate to the sand filter must not exceed 

1.0 gallons/day/square foot, using appropriate daily wastewater 
flow design estimate. 

 

A loading rate of 1.0 gpd/ft2 may be too high for long term service. Recently, concern has been 
expressed with premature failure and/or clogging of intermittent sand filters and sand lined 
trench systems with ASTM C-33 sand as the filter media.  Several possible contributing factors 
have been discussed such as; a) the ASTM C-33 specification allows for too large of a 
percentage of fine material (passing a No. 100 sieve) which may cause the finer material to 
become suspended in the filter causing an impermeable barrier near the top of the filter, b) 
loading rates of 1.0 gal/ft2/day are inappropriate and should be reduced.  While the Technical 
Review Committee recognizes the concerns, the committee feels that the data presented is 
inconclusive at this time.  To address premature clogging of ASTM C-33 sands, the following 
suggestions are provided:   
 
 ▪ reduce loading rates applied to intermittent sand filters and sand-lined trench systems to 

no more than 0.8 gal/ft2/day. 
 ▪ incorporate into the system design methods of improving oxygen exchange within the 

filter such as; increasing the dose frequency and/or including a venting system in the 
filter with vents extended to the atmosphere.  Vents may need to include an odor scouring 
device such as an activated carbon filter installed on the end of the vent. 

 ▪ quality control of the sand media, such as frequent testing of the media to ensure that the 
media used consistently meets the ASTM C-33 specification. 
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3.2.2.2 Surface area of filter bed:  The surface area must be determined by 
dividing the design flow estimate by the loading rate. 
 

3.2.2.3 Depth of media:  The media depth must be a minimum of 24 inches. 
 

3.2.3 Filter bed containment:  The filter bed is contained either in a flexible 
membrane-lined pit, or a concrete vessel.  Design and construction must 
conform to the containment standards set forth in Appendix B. 

 
3.3. Wastewater Distribution 

 
3.3.1 Pressure distribution:  Pressure distribution is required and must comply with 

the pressure distribution standards and guidance.  This requirement applies to 
all pressure distribution related components. 

 
3.3.2 Wastewater application to the filter bed:  The wastewater must be applied to 

the layer of drain rock atop the filter media, or sprayed upward against the 
top of gravelless chambers. 

 
3.4. Minimum Dosing Frequency: 

 
3.4.1 A timed dosing system is required. The dosing frequency or dose volume is 

dependent on the media specification used with the sand filter.  To assure 
that appropriate dose volumes are delivered to the sand filter, the timer must 
be set to dose the filter at the following minimum dosing frequency: 

 
Media Specification Minimum Number of 

Doses/Day 
Coarse Sand Media 18 times per day 
ASTM C-33  4 times per day 

 

With frequent dosing (e.g. greater than 12 doses/days) very little wastewater is applied to the 
filter at any one dose, resulting in unsaturated film-like flow. If the dose volume exceeds the 
water holding capacity of the filter media, the applied liquid fills the pore spaces allowing the 
wastewater to pass through the filter untreated. However, if the dose volume does not exceed the 
water holding capacity of the media, the applied wastewater will flow around the sand grains in 
a thin film maximizing oxygen diffusion and maximizing contact between the organics in the 
wastewater and the microbial growth on the media.  The filter media meeting the Coarse Sand 
Media specification has a lower water holding capacity than the sand meeting the ASTM C-33 
specification.  Thus, a smaller dose volume or higher dosing frequency is required to promote 
the unsaturated film-like flow.  Because of the larger unit wetted surface area of ASTM C-33 
sand, a larger volume of wastewater may be applied at one time without exceeding its water 
holding capacity.  The large surface allows unsaturated flow conditions to occur at a higher 
dose volume or lower dosing frequency. 
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3.5. Treated Wastewater (Filtrate) Collection and Discharge 
Filtrate may be collected and discharged from the bottom of the sand filter by either a 
gravity-flow underdrain, or a pumped-flow pumpwell system.  When sand filters are 
membrane-lined, gravity flow underdrains must exit through a boot.  The boot and 
exit pipe must be installed and tested according to the standards in Appendix C. 

 
4. Operation, Monitoring, and Maintenance 
 

4.1. Management  
The local health officer has the authority to require that an acceptable maintenance 
agreement be established, and supporting documents be developed and approved by 
the local health officer, prior to the issuance of approvals for a proposed sand filter 
sewage system.  It is recommended that a maintenance agreement be required when, 
in the opinion of the local health authority, the ongoing operation of the sand filter 
sewage systems is best assured by the existence of such an agreement. 

 
4.2. User’s Manual 

A user’s manual for the sand filter system must be developed and / or provided by the 
system designer.  These materials must contain the following, at a minimum: 

 
4.2.1 Diagrams of the system components 
 
4.2.2 Explanation of general system function, operational expectations, owner 

responsibility, etc. 
 
4.2.3 Names and telephone numbers of the system designer, local health authority, 

component manufacturer, supplier/installer, and/or the management entity to 
be contacted in the event of a failure. 

 
4.2.4 Information on the periodic monitoring and maintenance requirements of the 

sewage system:  septic tank, dosing tanks, sand-lined trenches, pumps, 
switches, alarms, etc. 

 
4.2.5 Information on "trouble-shooting" common operational problems that might 

occur.  This information should be as detailed and complete as needed to 
assist the system owner to make accurate decisions about when and how to 
attempt corrections of operational problems, and when to call for professional 
assistance. 

 
4.2.6 For proprietary sand filter devices, a complete maintenance and operation 

document must be developed and provided by the manufacturer. This 
document must be made available, through the system designer, to the system 
owner.  This document must include all the appropriate items mentioned 
above, plus any additional general and site-specific information useful to the 
system owner, and/or the maintenance person.  A copy of this document must 



Intermittent Sand Filter Systems -- Recommended Standards and Guidance  
Effective Date: July 1, 2012 

 

DOH 337-007 Page 16 of 32 

also be provided to the local health authority, prior to the issuance of the local 
installation permit. 

 
4.3. Monitoring and Maintenance 

 
4.3.1 Responsibility -- For the on-site sewage system to operate properly, its 

various components need periodic monitoring and maintenance.  Monitoring 
and maintenance are the responsibility of the homeowner, but may be best 
performed by experienced and qualified service providers.  An Operation and 
Maintenance Manual must be developed and/or provided by the system 
designer with copies provided to the local health officer, system owner and 
maintenance contractor.  The maintenance manual must include the following 
listed recommended maintenance descriptions and schedules.  The local 
health officer may specify additional requirements. 

 
4.3.2 Minimum Monitoring and Maintenance Description and Service Items 

 
4.3.2.1 Type of use. 

 
4.3.2.2 Age of system. 
 
4.3.2.3 Specifications of all electrical and mechanical components installed 

(occasionally components other than those specified on the plans are 
used). 

 
4.3.2.4 Nuisance factors, such as odors or user complaints. 
 
4.3.2.5 Septic tank:  inspect yearly for structural integrity, proper baffling, 

screen, ground water intrusion, and proper sizing. Inspect and clean 
effluent baffle screen and also pump tank as needed. 

 
4.3.2.6 Pump chamber:  clean the effluent screen (spraying with a hose is a 

common cleaning method), inspect and clean the pump switches and 
floats yearly.  Pump the accumulated sludge from the bottom of the 
chambers, whenever the septic tank is pumped, or more often if 
necessary. 

 
4.3.2.7 Pumpwell:  Inspect for infiltration, structural problems and improper 

liquid level.  Check for pump or siphon malfunctions, including 
problems related to dosing volume, pressurization, breakdown, 
clogging, burnout, or cycling.  Pump the accumulated sludge from 
the bottom of the pumpwell, whenever the septic tank is pumped, or 
whenever necessary. 
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The liquid level at the pump start or siphon must be below the bottom of the filter media in order 
to prevent ponding and rise of the capillary fringe in the sand.  Improper liquid level (too high in 
the pumpwell) can result from improper setting of the pump on float, pump burnout, 
disconnected electrical supply to the pump or controls, or tripped circuit breaker.  In some cases 
the underdrain may be underdesigned and may not have the flow capacity to supply the pump at 
the rate that it pumps.  Infiltration into the pumpwell is serious and means that the effluent is 
entering the pumpwell before passing through the full column of sand.  Effluent that is short 
circuiting will not receive full sand filter treatment. 

 
4.3.2.8 Check monitoring ports for ponding.  Conditions in the monitoring 

ports must be observed and recorded by the service provider during 
all operation and maintenance activities for the intermittent sand 
filter and other system components.  For reduced sized drainfields, 
these observations must be reported to the local health jurisdiction 
responsible for permitting the system. 

 
4.3.2.9 Inspect and test yearly for malfunction of electrical equipment such 

as timers, counters, control boxes, pump switches, floats, alarm 
system, junction box, or other electrical components, and repair as 
needed.  System checks should include improper setting or failure, 
of electrical, mechanical, or manual switches. 

 
4.3.2.10 Mechanical malfunctions (other than those affecting sewage pumps) 

including problems with valves, or other mechanical or plumbing 
components. 

 
4.3.2.11 Material fatigue, failure, corrosion problems, or use of improper 

materials, as related to construction or structural design. 
 
4.3.2.12 Neglect or improper use, such as loading beyond the design rate, 

poor maintenance, or excessive weed growth. 
 
4.3.2.13 Installation problems, such as improper location or failure to follow 

design. 
 
4.3.2.14 Overflow or backup problems where sewage is involved. 
 
4.3.4.15 Specific chemical/biological indicators, such as BOD, TSS, fecal 

coliforms, etc.  Sampling and testing may be required by the local 
health officer on a case-by-case basis, depending on the nature of 
the problem, availability of laboratories, or other factors. 

 
4.3.4.16 Information on the safe disposal of discarded filter media.  See 

Appendix E. 
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4.4. Action Conditions 

 
4.4.1 When an inspection, or any other observation, reveals either of the following 

listed conditions, the owner of the system must take appropriate action, 
according to the direction and satisfaction of the local health officer: 

 
4.4.1.1 drainfield system failure, as defined in WAC 246-272A-0010, or 

 
4.4.1.2 a history of long-term, continuous and increasing ponding of 

wastewater within the reduced-size drainfield, which if left 
unaddressed, may result in untimely failure. 

 
4.4.2 Appropriate Actions Upon Identification of Action conditions: 

 
4.4.2.1 repair or modification of the drainfield system, 
 
4.4.2.2 expansion of the drainfield system, or 
 
4.4.2.3 modifications or changes within the structure relative to wastewater 

strength or hydraulic flows 
 

The repair or modification required may include the installation of additional drainfield to 
enlarge the system to 100% of the initial design size.  Repair or modification is not limited to this 
option.   Local permits must be obtained before construction begins, according to local health 
department requirements.  Any repair or modification activity must be reported as part of the 
monitoring activity for the site. 
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Appendix A – Filter Media Specifications 
 
I Particle Size Analysis - The standard method to be used for performing particle size analysis 

must comply with one of the following: 
 

A. the sieve method specified in ASTM D136 and ASTM C-117 
 

B. the method specified in Soil Survey Laboratory Methods and Procedures for Collecting 
Soil Samples, Soil Survey Investigation Report #1, US Department of Agriculture, 
1984. 

 
II Intermittent Sand Filter Media - The filter media must meet either specification 1 or 

specification 2, below as determined by section A. Particle Size Analysis.  Media may be 
either mineral sand or equivalently sized crushed glass. 

 
A. Coarse Sand Media Specification - The filter media must meet items a, b, and c, 

below: (Source: State of Oregon On-Site Sewage Disposal Rules and the State of 
Wisconsin Single Pass Sand Filter Component Manual) 

 
1. Particle size distribution: 

 
Sieve Particle Size Percent Passing 

3/8 in 9.50 mm 100 
No. 4 4.75 mm 95 to 100 
No. 8 2.36 mm 80 to 100 
No. 16 1.18 mm 45 to 85 
No. 30 0.6 mm 15 to 60 
No. 50 0.3 mm 3 to 15 
No. 100 0.15 mm 0 to 4 

 
2. Effective Particle Size (D10) > 0.3 mm. 

 
3. Uniformity Coefficient (D60/ D10) < 4.0 
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B. ASTM C-33 Specification - The filter media must meet items a, b, c, and d, below:  

(Source: ASTM C-33-99a, Specification for Fine Aggregate) 
 

1. Particle size distribution: 
 

Sieve Particle Size Percent Passing 

3/8 in 9.50 mm 100 
No. 4 4.75 mm 95 to 100 
No. 8 2.36 mm 80 to 100 
No. 16 1.18 mm 50 to 85 
No. 30 0.6 mm 25 to 60 
No. 50 0.3 mm 5 to 30 
No. 100 0.15 mm 0 to 10 

(prefer <4) 
[For No. 200 sieve, see note (d).] 

 
2. The sand must have not more than 45% pass any one sieve and be retained on the 

next consecutive sieve of those shown above. 
 

3. The fineness modulus must be neither less than 2.3 nor more than 3.1.  The fineness 
modulus is calculated by adding the cumulative percentages of material in the sample 
retained in the sieves shown above and dividing the sum by 100. 

 
4. The limit for material that can pass the No. 200 sieve must not be more than 3%. 
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Appendix B - Containment Vessel Standards 
 
I. Lined Pit:  when a sand filter is constructed in an excavated pit the following criteria are to 

be met.  (Note:  The majority of the following liner specification are from the State of 
Oregon On-Site Sewage Disposal Rules.) 

 
A. Unsupported polyvinyl chloride (PVC) shall have the following properties: 

 
PROPERTY TEST METHOD  

(a) Thickness ASTM D1593 
Para 9.1.3 

30 mil 
minimum 

(b) Specific Gravity (Minimum) ASTM D792 
Method A 

 

(c) Minimum Tensile Properties 
     (each direction) 

ASTM D882  

     (A)  Breaking Factor 
            (pounds/inch width) 

Method A or B 
(1 inch wide) 

69 

     (B)  Elongation at Break 
            (percent) 

Method A or B 300 

     (C)  Modulus (force) at 100% 
             Elongation (pounds/inch 
              width) 

Method A or B 27 

(d) Tear Resistance (pounds, 
      minimum) 

ASTM D1004 
Die C 

8 

(e) Low Temperature ASTM D1790 -20°F 
(f) Dimensional Stability (each 
     direction, percent change 
     maximum) 

ASTM D1204 
212°F, 15 min. 

± 5 

(g) Water Extraction ASTM D1239 -0.35% max. 
(h) Volatile Loss ASTM D1203 

Method A 
0.7% max. 

(i) Resistance to Soil Burial (percent 
     change maximum in original 
     value) 

ASTM D3083  

     (A)  Breaking Factor  -5 
     (B)  Elongation at Break  -20 
     (C)  Modulus at 100% 
             Elongation 

 ±10 

(j) Bonded Seam Strength (factory 
     seam, breaking factor, ppi width) 

ASTM D3083 55.2 

(k) Hydrostatic Resistance ASTM D751 
Method A 

82 
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B. Installation Standards: 
 

1. Patches, repairs and seams shall have the same physical properties as the parent 
material; 

 
2. Site considerations and preparation: 

 
a. The supporting surface slopes and foundation to accept the liner shall be stable 

and structurally sound including appropriate compaction.  Particular attention 
shall be paid to the potential of sink hole development and differential settlement; 

 
b. Soil stabilizers such as cementations or chemical binding agents shall not 

adversely affect the membrane; cementations and chemical binding agents may be 
potentially abrasive agents. 

 
3. Only fully buried membrane liner installation shall be considered to avoid 

weathering; 
 

4. Unreinforced liners have high elongation and can conform to irregular surfaces and 
follow settlements within limits.  Unreasonable strain reduces thickness and may 
reduce life expectancy by lessening the chemical resistance of the thinner (stretched) 
material.  Every effort shall be made to minimize the strain (or elongation) anywhere 
in the flexible membrane liner; 

 
5. Construction and installation: 

 
a. Bottom of pit 

 
(1) Cover with sand to "bed" liner, adequate in depth (minimum 3") to protect 

liner from puncture, or  
 

(2) Use a non-woven needle-punched synthetic geotextile fabric, in a thickness 
appropriate to the tasks of protecting the liner. 

 
(3) Regardless of whether sand or a fabric is used, grade the bottom to provide 

a sloping liner surface, from the outer edge of the filter toward the point of 
underdrain collection.  Slope equal to 8 inches fall overall or one inch of 
fall per foot of run, whichever is the greatest. 

 
b. Sides of the pit - smooth, free of possible puncture points. 

 
c. Climatic conditions: 

 
(1) Temperature.  The desirable temperature range for membrane installation is 

42° F to 78° F.  Lower or higher temperatures may have an adverse effect 
on transportation, storage, field handling and placement, seaming and 
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backfilling and attaching boots and patches may be difficult.  Placing liner 
outside the desirable temperature range shall be avoided; 

 
(2) Wind.  Wind may have an adverse effect on liner installation such as 

interfering with liner placement.  Mechanical damage may result.  
Cleanliness of areas for boot connection and patching may not be possible.  
Alignment of seams and cleanliness may not be possible.  Placing the liner 
in high wind shall be avoided; 

 
(3) Precipitation.  When field seaming is adversely affected by moisture, 

portable protective structures and/or other methods shall be used to 
maintain a dry sealing surface.  Proper surface preparation for bonding 
boots and patches may not be possible.  Seaming, patching and attaching 
‘boots’ shall be done under dry conditions. 

 
d. Boots:  When boots are used (required when using a gravity-flow underdrain), the 

boot and exit pipe must be installed with the following criteria: 
 

(1) The system designer is to identify the use of a sand filter liner with 
underdrain and boot as a part of the application for on-site sewage system 
and provide specifications detailing design and installation requirements. 

 
(2) The boot is to be installed by the manufacturer or the manufacturer's 

representative. 
 

(3) The boot outlet is to be bedded in sand. 
 

(4) The boot is to be sized to accommodate a 4" underdrain outlet pipe. 
 

(5) The boot is to be secured to the 4" outlet pipe with two (2) stainless steel 
bands and screws, and sealant strips as recommended by the manufacturer. 

 
(6) The underdrain is to be designed in accordance with Appendix C, 

Underdrains and exit the side of the liner. 
 

(7) An inspection port must be installed in the sewer pipe from the sand filter to 
the drainfield. 

 
(8) Sewer pipe from the sand filter to the drainfield must be ASTM 3034 ring 

tight. 
 

(9) The trench from the sand filter to the drainfield must be back-filled with a 
minimum 5 lineal feet clay dam to prevent the trench from acting as a 
conduit for ground water movement towards the drainfield. 
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(10) If the boot may be submerged in a seasonal high water table, performance 
testing of the sand filter/boot for leakage must be conducted in the 
following manner: 

 
(a) Block outlet pipe; 

 
(b) Fill underdrain gravel with water; 

 
(c) Measure and record elevation of water through observation/inspection 

port; 
 

(d) Let stand 24 hours minimum; 
 

(e) Measure and record elevation of water through observation/inspection 
port; 

 
(f) No allowable drop in the water level. 

 
e. Liner Placement: 

 
(1) Size.  The final cut size of the liner shall be carefully determined and 

ordered to generously fit the container geometry without field seaming or 
excess straining of the linear material; 

 
(2) Transportation, handling and storage.  Transportation, handling and storage 

procedures shall be planned to prevent material damage.  Material shall be 
stored in a secured area and protected from adverse weather; 

 
(3) Site inspection.  A site inspection shall be carried out by local health 

officer, other appropriate jurisdiction or by a designer or engineer appointed 
by the appropriate jurisdiction and the installer prior to liner installation to 
verify surface conditions, etc.; 

 
(4) Deployment.  Panels shall be positioned to minimize handling.  Seaming 

should not be necessary.  Bridging or stressed conditions shall be avoided 
with proper slack allowances for shrinkage.  The liner shall be secured to 
prevent movement and promptly backfilled; 

 
(5) Anchoring trenches.  The liner edges should be secured frequently in a 

backfilled trench; 
 

(6) Field seaming.  Field seaming, if absolutely necessary, shall only be 
attempted when weather conditions are favorable.  The contact surfaces of 
the materials should be clean of dirt, dust, moisture, or other foreign 
materials.  The contact surfaces shall be aligned with sufficient overlap and 
bonded in accordance with the suppliers recommended procedures.  
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Wrinkles shall be smoothed out and seams should be inspected by non-
destructive testing techniques to verify their integrity.  As seaming occurs 
during installation, the field seams shall be inspected continuously and any 
faulty area repaired immediately; 

 
(7) Field repairs.  It is important that traffic on the lined area be minimized.  

Any necessary repairs to the liner shall be patched using the same lining 
material and following the recommended procedure of the supplier; 

 
(8) Final inspection and acceptance.  Completed liner installations shall be 

visually checked for punctures, rips, tears and seam discontinuities before 
placement of any backfill.  At this time the installer shall also manually 
check all factory and field seams with an appropriate tool.  In lieu of or in 
addition to manual checking of seams by the installer, either of the 
following tests may be performed; 

 
(a) Wet Test:  The lined basin shall be flooded to the one (1) foot level with 

water after inlets and outlets have been plugged.  There shall not be any 
loss of water in a 25-hour test period. 

 
(b) Air Lance Test:  Check all bonded seams using a minimum 50 PSI 

(gauge) air supply directed through a 3/16 inch (typical) nozzle held not 
more than 2 inches from the seam edge and directed at the seam edge.  
Riffles indicate unbonded areas within the seam, or other undesirable 
seam construction. 

 
II. Concrete Containment Vessel:  to be designed and/or approved by a qualified professional 

engineer if the following conditions are not met. 
 

A. Above ground tank. 
 

(1) Walls 
 

(a) at least 6 inches thick 
 

(b) 4 feet or less in height 
 

(c) rebar reinforcement:  3/8 inch diameter rebar on 2-foot centers 
horizontally and vertically, with continuous lengths wrapped around the 
corners. 
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(2) Floor 

 
(a) at least 3 1/2 inches thick 

 
(b) reinforced with steel mesh (CRSI standard #6-1010) to prevent cracking 

and to maintain water-tightness 
 

(3) Tank is to be designed, constructed, and sealed to be water-tight. 
 

B. Below ground tank. 
 

Any below-ground concrete tank must be water-tight.  The design of any such tank is 
to be approved by a qualified professional engineer and, where required by local 
and/or state regulation, the local health officer.  
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Appendix C - Underdrains 
 
For Concrete Tanks or Synthetic Membrane-Lined Pits:   Either gravity underdrains or 
pumpwells may be used. 
 
Underdrains:  Underdrains must be designed with sufficient void storage volume to provide for a 
single drainfield dose with reserve capacity to maintain unsaturated filter media above the 
underdrain system.  Collection pipe must be sized of sufficient size, with adequate perforations, 
or slots so that filtrate can flow from the void storage space into the collection pipe rapidly 
enough to maintain unsaturated filter media above the underdrain system. Underdrains may be 
designed in a variety of ways. 
 
One possible way is: 
 
Place a 3 inch layer of pea gravel over a 6 inch layer of 3/4 to 2-1/2 inch gravel containing the 
underdrain collection pipe.   The purpose of the pea gravel is to restrict the migration of sand into 
the gravel and pipe in the underdrain.  The gravel surrounding the slotted or perforated pipe 
should be sized larger than the slots or perforations to prevent migration of gravel into the pipe. 
See figure below.  For the purpose of calculating void storage space in the medium gravel (3/4 to 
2-1/2 inch), 3.0 gallons per cubic foot may be used assuming 40% void space per cubic foot. 
 
 

Figure 4.  Typical Cross-section of an Intermittent Sand Filter Underdrain 
 

Gravel for Storage

Slotted Pipe for Transport
of Filtrate

Liner

Double Clamps
on Boot
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Pumpwells are located within the filter.  Filtrate is collected in a underdrain system underlying 
the filter media and is discharged directly into the pumpwell.    
 
Pumpwells may be designed a variety of ways, but they must be constructed of concrete or 
plastic sewer pipe.  A sufficient number and size of holes must exist in the pumpwell, at the level 
of the underdrain system, so that filtrate can flow into the pumpwell, from the underdrain void 
space, as rapidly as the filtrate is pumped out of the pumpwell.  The pumpwell must be 
adequately supported on both sides of the synthetic membrane. 
 

Figure 5.  Typical Cross-section of a Pumpwell 
in a Synthetic Membrane-Lined Intermittent Sand Filter 

 
 

Support for  Pumpwell and Pump

Slotted Pipe for Transport
of Filtrate to Pumpwell

Liner

Gravel for Storage

Large Diameter Pipe

Lid for Access

[Water tight except for 
diischarge & underdrain]
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Appendix D - Inspection/Monitor Ports 
 
 

Screw Type Cap
or Slip Cap

4" PVC Pipe
(Length Varies)

4" PVC Tee

Screw Type Cap
or Slip Cap

4" PVC Pipe
(Length Varies)

1/4 x 4" Long
Slots (4) @ 90* Apart

Toilet Ring

Screw Type Cap
or Slip Cap

1/4" Slot

1/2" Holes (4) for Rebars

4" PVC Pipe
(Length Varies)

3/8" - 1/4" Rebars

1/4" Slots

END VIEW (BOTTOM)
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Appendix E - Disposal of Contaminated Filter Media 
 
Whenever filter media is removed from a used filter, removing and disposing of contaminated 
filter media is to be done in a manner approved by the local health officer.  This material should 
be handled carefully, using adequate protective sanitation measures.  Hands and any other 
exposed skin should be washed with hot water and soap, following contact with contaminated 
sand filter media. 
 
This material may be applied to the soil, according to the following, only when approved by the 
local health officer. 
 
 

 APPLICATION RESTRICTIONS/TIMETABLE 
 

1.  Root crops, low-growing vegetables, 
fruits, berries used for human 
consumption. 

Contaminated material must be 
stabilized and applied 12 months 
prior to planting. 

 
2.  Forage and pasture crops for 

consumption by dairy cattle. 
Forage and pasture crops not 
available until one month following 
application of stabilized material. 

 
3.  Forage and pasture crops for 

consumption by non-dairy livestock. 
Forage and pasture crops not 
available until two weeks following 
application of stabilized material. 

 
4.  Orchards or other agricultural area 

where the material will not directly 
contact food products.  Or where 
stabilized material has undergone 
further treatment, such as pathogen 
reduction or sterilization. 

Less severe restrictions may be 
applicable. 
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
1) Adopted as part of local rules, regulations or ordinances - When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
2) Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance. 

 
Application of these recommended standards may occur in a manner that combines these two 
approaches.  How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 
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Typical RS&G Organization: 
 

Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function). 

 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 

 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc). 

 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 
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Introduction 
 
A mound system is characterized by: 
 

 A pretreatment device (usually a conventionally sized septic tank – WAC 246-272A), 
 
 Pressure distribution components (pump chamber, pump and controls, and low-pressure 

distribution laterals), including drip distribution, and 
 
 The "mound", which includes the filter media, an infiltration bed, a distribution system, a 

soil cap and topsoil cover. (See Figure 1). 
 
Septic tank effluent, pumped from the pump chamber to the distribution system in the infiltration 
bed flows through the filter media where it undergoes physical, biological, and chemical 
treatment and then passes directly into the underlying natural soil for dispersal. 
 
Mounds are an excellent treatment and dispersal choice on appropriate sites, but they are not 
very forgiving.  Special attention must be given to siting, design, pre-construction planning, site 
preparation, filter media selection, construction and maintenance of these systems.  Quality 
control throughout the process cannot be overemphasized. 
 
Specifically, the following items/issues are the "Critical Items" to address when applying mound 
technology: 
 

 Suitable siting / application of the mound system technology, to both the site and the 
project. 

 
 Accurate soil type and soil depth determination. 
 
 Rigid adherence to the design concept that mounds must be "long and narrow" and 

located only along the topographical contours of the site. 
 
 Mound systems have specific siting, design, construction, and maintenance conditions 

which when not fully met, lead to operational problems. 
 
 Careful selection and placement of filter media. 

 
Typical Applications of Mound Systems 
 
Mound system design has been developed for those site conditions in which adequate vertical 
separation is not available between the bottom of a SSAS and a restrictive layer, or a water table.  
Mound system design addresses the following site and soil conditions. 
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 Permeable or slowly permeable soils with a high water table. 

 
 Whether the water table is seasonal or permanent, these soils have inadequate vertical 

separation to provide satisfactory treatment with SSAS systems.  Elevated water table may 
be due to landscape position, slow soil permeability, or a shallow restrictive layer that 
inhibits downward water movement. 

 
 The mound system addresses these conditions by providing treatment before the effluent 

enters the native soil.  By using timed dosed uniform distribution and adequate vertical 
separation in the selected filter media, vertical unsaturated flow is maintained, thus ensuring 
the maximum treatment permitted by this technology.  Figure 2 shows typical effluent 
movement through this system. 

 
 Excessively permeable soils over unprotected aquifers or shallow permeable soils 

overlying excessively permeable soils or creviced or porous bedrock. 
 
 These sites present the risk of inadequate wastewater treatment before it reaches unprotected 

aquifers in excessively permeable conditions.  This represents a significant public health 
risk. 

 
 The mound system helps assure a known level of wastewater treatment before it is 

discharged to the sub-soil.  Figure 2 shows the typical effluent movement through this 
system, with most of the flow being downward. 

 
 Slowly permeable soils without a high water table. 
 
 These soils are subject to severe damage from smearing and compaction, especially during 

the construction of systems using SSAS, which drastically reduces the permeability of the 
soil by destroying water-moving pores and channels.  As a result these sites present a high 
potential for site and soil interface damage in addition to the need for large drainfields to 
provide adequate infiltration area.  The advantages of a mound system for these sites are: 

 
 The mound effluent enters the more permeable natural topsoil over a larger area where it 

can move laterally until absorbed by the less permeable subsoil (Figure 3). 
 
 The bio-mat that develops at the bottom of the infiltration area will not clog the filter 

media as readily as it would the less permeable natural soil. 
 
 The infiltration area within the filter media is much smaller than it would be if placed in 

the more slowly permeable subsoil although the total mound area is probably larger than 
would be for a conventional drainfield system if one could be used. 
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Mound systems are used primarily in shallow soils overlying a restrictive layer or elevated 
groundwater table.  The shallower the soil the more attention must be paid to transporting the 
treated effluent away from the point of application.  Some of the principles that control the 
movement of treated effluent under and away from the mound (or any other dispersal system) 
include: 
 
 Under any trench or bed treated effluent will accumulate as the system is used.  This 

accumulation, called a "groundwater mound" will form on top of the restrictive layer or 
water table.  The height of this groundwater mound is governed by the slope or gradient it 
generates.  The slope must increase until it is great enough to drive the water away as fast as 
it is added.  The concern here is that the groundwater mound may accumulate to such a 
degree as to severely reduce - or eliminate - the unsaturated vertical separation critical for 
providing treatment. 

 
 The tighter the soil, the steeper the slope the groundwater mound of treated effluent must 

have in order to drive a given amount of treated effluent through a given area. 
 
 The slope of the restrictive layer acts like, and is additive to, the slope of the groundwater 

mound of effluent.  The slope of the ground surface is an indicator of the slope of the 
restrictive layer provided that the restrictive layer is relatively parallel to the ground surface. 

 

Consideration of these principles mandates that on any site, under any conditions, the mound 
system must be long and narrow and placed only along the contours of the site / slope. 
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1. Performance Standards 
 

1.1. Performance Criteria 
 

1.1.1. When properly sited, designed, installed, operated and maintained, a mound 
system consistent with these recommended standards and guidance is expected to 
achieve treatment performance equal to Treatment Level B or C. 

 
1.1.2. When preceded by a treatment product listed on the List of Registered On-site 

Treatment and Distribution Products as meeting Treatment Level B, a mound 
system (properly sited, designed, installed, operated and maintained in a manner 
consistent with these recommended standards and guidance) is expected to 
achieve treatment performance equal to Treatment Level A. 

 
1.1.3. When effluent is delivered to a mound by timed dosing, then the dispersal to the 

native soil will also be considered as receiving timed dosing. 
 

Mounds are a poor choice on sites where either or both the vertical separation and the 
horizontal separation are severely limited (such as less than 12” VS or less than 25 feet HS). 

 
1.2. Listing 

 
Mounds are a public domain technology and are listed in the List of Registered Onsite 
Treatment and Distribution Products.  In addition, the RS&G document for this 
technology provides technical details for its proper use and care. 

 
2. Application Standards 
 

2.1. Permitting 
 

2.1.1. Permitting and installation of mound systems are subject to local and state code 
and at a minimum must comply with WAC 246-272A. 

 
2.1.2. All required permits, must be obtained from the appropriate local health officer 

prior to installation and use.  For sites where mounds are used to meet Treatment 
Level B, some means acceptable to the local health jurisdiction must be 
implemented to assure proper on-going operation and maintenance (O&M) of the 
system components as long as the facility is served by the on-site sewage system.  
The following, used separately or in combination, are examples of approaches for 
assuring long-term O&M: 

 
2.1.2.1. recording the requirement for an on-going service contract on the property 

deed; 
 



Mound Systems - Recommended Standards and Guidance 
Effective Date: July 1, 2012 

 

DOH 337-008 Page 11 of 51 

2.1.2.2. issuing an operating permit (in addition to the initial installation permit), 
with the requirement for maintaining a service contract; 

 
2.1.2.3. requiring a management entity to provide O&M assurance.  Examples of 

management entities include: cities & towns, public utility districts, water 
& sewer districts, special-use districts, and corporations with demonstrated 
capacity to assure long-term management. 

 
2.2. Mound Location 

 
Locate the mound in open areas for exposure to sun and wind where evaporation and 
transpiration will be maximized. 

 
2.2.1. Do not construct mound systems in drainage ways, depressions, or areas subject 

to flooding. 
 

2.2.2. Upslope runoff must be diverted around the mound. 
 

2.2.3. Good design practice must consider drainage constraints for both upgradient and 
downgradient area drainage.  The local health officer may require additional site 
evaluations and/or testing to analyze the site before siting the mound system. 

 

A crested site is the most desirable because the mound can be situated such that the effluent can 
move laterally down both slopes.  The level site allows lateral flow in all directions, but may 
present problems as the groundwater mound that develops under the mound may rise to the 
ground surface beneath the mound in slowly permeable soils.  The most common application is 
the sloping site where all the liquid moves in one direction away from the mound (Figure 3).  
However, proper design can overcome this limitation.  The mound should be placed on the upper 
portions of the slope, not at the base of the slope.  On a site with a complex slope (two 
directions), the mound should be located so that the treated wastewater is not concentrated in 
one area downslope. 
 
Sites with large trees, numerous smaller trees or large boulders are less desirable for installing 
a mound system because of difficulty in preparing the surface and because of the reduced 
infiltration area (exposed soil) available beneath the mound.  Tree roots, stumps and boulders 
are like rock fragments, they occupy space, and thus reduce the amount of soil available for 
receiving and transmitting treated wastewater away from the mound area. 
 
If no other site is available, leave the tree stumps cut off at ground level rather than disturbing 
the native soil by removing them.  A larger-than-normal mound area may be necessary if many, 
or large, stumps or boulders are involved, so sufficient soil is available to accept the effluent.  
The amount of increased basal area and/or mound size should be technically justified and 
sufficient to make up for the soil infiltration area lost to the tree trunks, stumps, and boulders. 
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In addition to increasing the size of the system extra care and consideration must be given to 
adequately prepare the soil infiltrative surface under less-than-ideal conditions.  Such a site may 
very well necessitate meticulous hand spading of part or all of the area under the mound.  Like 
the amount of additional area required to make up for the lost infiltration area, the method 
employed and care required to satisfactorily prepare the site is a designer’s responsibility. 

 
2.3. Minimum Original Soil Depth 

 
2.3.1. Mound systems must meet the minimum vertical separation requirements 

specified by WAC 246-272A-0230 and WAC 246-272A-0280.  See Table 5 for 
possible applications for mounds consistent with the vertical separation 
requirements in rule.  A minimum of 12 inches of undisturbed, unsaturated, 
original soil as measured from the original ground surface is required for 
placement of a mound after all clearing, leveling and other site disturbance during 
lot development is complete. 

 
2.3.2. A minimum of 24 inches of undisturbed, unsaturated, original soil as measured 

from the original ground surface is required for mounds meeting the treatment 
component performance level effluent of Treatment Level C. (See 3.8.2). 

 
2.3.3. A minimum of 12 inches of undisturbed, unsaturated, original soil as measured 

from the original ground surface is required when the mound is preceded by a 
treatment technology identified on the List of Registered On-site Treatment and 
Distribution Products as meeting Treatment Level A or B and (See 3.8.3): 

 
2.3.3.1. the mound is used for dispersal only, or 

 
2.3.3.2. the mound has a minimum of 24 inches of media depth and is being used on 

a site with conditions requiring Treatment Level A. 
 

2.3.4. Generally, when the site evaluation indicates the depth of soil to a water table is 
less than 18 inches, there is a need to confirm that there are at least 12 inches 
during the wet season.  Therefore when there is any doubt that there is sufficient 
unsaturated soil depth, the permit should be held for a wet season evaluation to 
identify accurately the location of high water tables.  As potential vertical 
separation (or soil depth) decreases seasonal site checks to evaluate water table 
levels become increasingly critical to the on-site sewage system design, function, 
and to the protection of public health. 

 
2.4. Ground Slope Limitations 

 
The maximum ground slope on which a mound can be reasonably installed with 
customary construction equipment is 20%. 
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Design and placement of mounds on slopes greater than 20% mandates that special care and 
consideration be given to slope stability, installation techniques, and design elements of “long & 
narrow”.  These issues may require the services of qualified / experienced engineers, geologists, 
soil scientists, or others, depending upon the site conditions. 

 
2.5. Setbacks 

 
Setbacks are measured between the perimeter of the basal area of the filter media and the 
respective features.  Table 1 describes mound setbacks.  Other minimum setbacks are as 
specified in WAC 246-272A-0210. 

 
2.6. Influent Characteristics 

 
2.6.1. Wastewater from residential sources must receive pre-treatment at least equal to 

that provided by a conventional two-compartment septic tank, before discharge to 
a mound. 

 
2.6.2. Wastewater from non-residential sources, or high-strength wastewater from 

residential sources must receive pre-treatment sufficient to lower the waste-
strength to the level of that commonly found in domestic residential septic tank 
effluent before discharge to a mound. 

 

When addressing unique wastewater strengths from the septic tank, such as those characterized 
by high BOD5 or TSS or oil and grease, the mound system, like the intermittent sand filter, has 
inherent limitations.  The wastewater applied to the mound should not be higher in strength than 
Treatment Level E.  Lower wastewater strengths, without increased flow rates, is preferable for 
assuring long-term operation of a mound system.  High-strength wastewater and wastewater 
from non-domestic sources (such as restaurants, hotels, bed and breakfast establishments, 
industrial and commercial wastewater sources, etc.) should be individually evaluated for 
treatability and degree of pretreatment required prior to a mound for final treatment and 
dispersal. 

 
2.7. Minimum Land Area / Density 

 
The use of a mound system does not provide for a reduction in the minimum land area 
requirements established in WAC 246-272A-0320.  Site development incorporating a 
mound must meet the minimum land area requirements established in state and local 
codes. 

 
2.8. Reserve Area 

 
A reserve area with suitable site conditions for a mound installation must be set aside.  
The reserve area must: 
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2.8.1. be equal to 100 percent of the normally required mound area, 
 

2.8.2. be totally separate from the initial mound area, 
 

2.8.3. be able to meet all of the design requirements, including soil depth, soil type, 
slope restrictions, and set-backs, etc. and 

 
2.8.4. remain fully protected to prevent damage to soil and any adverse impact on the 

immediate surroundings that may affect the installation of the replacement mound 
system or its function. 

 
2.9. Installation 

 
2.9.1. Equipment 

 
2.9.1.1. A tracked vehicle with a maximum pressure on the soil of 7 psi must be 

used to place the filter media, prepare the bed, shape the mound and add the 
topsoil cover.  A wheeled vehicle must not be used for this work, or travel 
over the basal area or over the area included within 30 feet downslope of 
the basal area. 

 
Given the make and model of equipment, a manufacturer can provide the psi of the tracks.  
Proper installation techniques also require prudent maneuvering over the fill material, such as 
not leaving the equipment parked and running while on the fill and not performing locked track 
turns on the fill.  Both of these and certain other practices can compact the soil under the fill. 
 

2.9.1.2. A spring-loaded agricultural chisel plow, or other acceptable apparatus or 
method, must be used to prepare the soil before constructing the mound 
system (See Appendix G. Site Preparation and Construction).  Rototilling is 
not an acceptable substitute and must not be used. 

 
2.10. Inspection 

 
All site inspections before, during, and after construction of the mound system must be 
accomplished by the local health officer or other appropriate jurisdictional 
representative, or by a person (designer or engineer) identified and approved by the 
appropriate jurisdictional authority. 
 

2.11. Gravel Material 
 
“Drainrock” as defined in WAC 246-272A-0010: Clean, washed gravel or crushed rock 
ranging in size from three-quarters inch to two and one-half inches, and containing no 
more than two percent by weight passing a US No. 8 sieve and no more than one 
percent by weight passing a US No. 200 sieve. 
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2.12. Gravelless Distribution Technologies 
 
Gravelless distribution technologies may be used in place of gravel in mound systems.  
Only those gravelless drainfield products on the current List of Registered On-site 
Treatment and Distribution Products may be permitted by the local health jurisdiction. 
 

2.13. Mound Media 
 

2.13.1. Mound Media Specifications - Filter media must meet either the Coarse Sand 
Media or ASTM C-33 specification for particle size graduation detailed in 
Appendix C.  Filter media used in constructing a mound must be accompanied 
with a written certification from the supplier that the sand fully conforms to one 
of the media specifications listed in Appendix C as determined by ASTM D136 
(dry sieving) and ASTM C-117 (wet sieving). 

 

Continued concerns have been expressed about the potential for premature clogging and/or 
failure of mounds with filter media meeting the ASTM C-33 specification.  ASTM C-33 particle 
size distribution allows the smaller sand particles to fill the voids between large particles, 
resulting in smaller and more convoluted pore spaces.  While this condition provides a high 
degree of wastewater treatment, it encourages clogging of the remaining void spaces with 
suspended solids and biological growth, resulting in a greater chance of a restrictive biomat 
forming.  By limiting the fine particles allowed, the new Coarse Sand Media specification is 
much more clog-resistant in providing the needed degree of treatment when wastewater is 
stronger than expected, flows are high, or other unexpected factors occur that can induce 
clogging.  The use of the Coarse Sand Media specification, while not reducing the treatment 
efficiency of the mounds, requires a lower dose volume and a higher dosing frequency pattern to 
be used.  The smaller the dose the better contact the wastewater will have with the bacteria and 
the less saturated the sand will be, allowing for sufficient diffusion of oxygen into the system.  
See Section 3.4 for the minimum dosing frequency required with the Coarse Sand Media used as 
the filter media. 

 
2.13.2. In order to prevent differential settling when the mound is put into service, the 

filter media must have a uniform density throughout. 
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Uniform density may be accomplished one of two ways, depending on the moisture content of the 
filter media during construction.  If the filter media is so dry that it can be poured (like salt or 
sand in an hourglass), it can simply be poured or pushed with a tracked vehicle into position, 
then settled lightly (not compacted) to allow about 5% settling - i.e., volume reduction.  
However, if the filter media is moist enough that it cannot be poured, it should be placed in 
successive 6-inch lifts with each lift lightly settled.  The intent of the light settling in both cases is 
to eliminate large voids in the media that may collapse later when effluent is added.  The light 
settling may be accomplished by walking on the sand and around monitoring ports. The final 
bulk density should be approximately 1.3 to 1.4 g/cm3 (81.2 to 87.4 lb/ft3).  Higher densities will 
reduce infiltration rates and oxygen exchange potential. 

 
3. Design Standards 
 

3.1. Design Approval 
 

3.1.1. Mound systems must be designed by a qualified professional engineer or licensed 
designer. 

 
3.1.2. A representative of the local health jurisdiction must approve mound system 

designs before construction is started. 
 

These recommended standards provide a systematic approach to mound system design for 
typical domestic household wastewater.  For systems serving other than single-family dwellings 
the designer is cautioned that simple extrapolation of this information may not be appropriate.  
As daily wastewater flows increase beyond single-family levels, table values and pre-calculated 
charts cannot be relied upon solely, and should be carefully confirmed by individual 
calculations. 

 
3.2. Minimum Daily Design Flow 

 
Daily Design Flow (gal/day) = Number of Bedrooms x 120 gal/day. 
 

3.3. Application Rates 
 

3.3.1. The application rate for the mound infiltration area (gravel bed) varies with the 
level of pretreatment. 

 
The loading rate to the sand media in mounds is 1.0 gpd/ft2.  It should be noted that in 
Wisconsin, sand systems are never loaded greater than 1.0 and often are designed at 0.8 gpd/ft2. 
 

3.3.1.1. When pretreatment is provided by an approved two-compartment septic 
tank, the application rate must not exceed 1.0 gpd/sq. ft. 
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3.3.1.2. When the mound is preceded by a treatment technology identified on the 
List of Registered On-site Treatment and Distribution Products as meeting 
Treatment Level B, the application rate may exceed 1.0 gpd/ft2 but must not 
exceed 2.0 gpd/ft2 when the following conditions are met: 

 
3.3.1.2.1. The maximum width of the infiltration area (gravel bed) is no greater 

than 50% of that identified in Table 2. 
 

3.3.1.2.2. There is no reduction in the length of the bed (same as it would be if 
designed at 1.0 gpd/sq. ft.). 

 
3.3.1.2.3. There is no reduction in the required size of the basal area (sized 

according to Table 4.) 
 

3.3.1.2.4. The system is not being used to meet Treatment Level A. 
 

3.3.1.3. No reductions are allowed when gravelless distribution technologies are 
used. 

 
3.3.2. The application rate for the basal area varies with Soil Type.  See Table 4. 

 
3.4. Minimum Dosing Frequency 

 
A timer-controlled system (timed-dosing) is required.  The minimum dosing frequency 
or dose volume is dependent on the media specification used with the mound.  To 
assure that appropriate dose volumes are delivered to the mound, the timer must be set 
to dose the mound at the following minimum dosing frequency: 
 

Media Specification Number of Doses/Day 
(Minimum) 

Coarse Sand Media 18 times per day 

ASTM C-33 4 times per day 

 

Sites must be critically evaluated for their suitability for a mound system.  The soil depth and/or 
water table conditions might necessitate consideration of a mound for a particular site but the 
overall site may not be a suitable application of the technology.  Mound location, topography of 
the site, upland conditions, encroachments, surface water flow, soil type and structure, hydraulic 
conductivity, etc. are but a few of the critical issues to address on every proposed mound site. 
 
Lots or sites that are forested or heavily covered with underbrush make this process very 
difficult, if not virtually impossible.  As accurate soil depth assessment is essential, sites that do 
not lend themselves to clear evaluation must be adequately brushed and cleared before soils 
evaluation. 
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The clearing performed must be representative of the extent of site and soil disturbance 
anticipated with the future development and construction.  This will help assure that the 
conditions that exist at the time of the mound system installation will be the same as those that 
existed at the time of the site / soil evaluation.  Furthermore, the initial mound site, the 
replacement area, and the 30 foot protected zone downslope from both mounds must be 
adequately protected during site development to assure that the site / soil conditions will remain 
compatible with the approved design and construction plan throughout the project. 

 
3.5. Mound Configuration 

 
The configuration of the mound system responds to the slope, shape, size, and feature 
characteristics of the site, and is determined by the rectangular dimensions of the 
infiltration bed in response to the depth of unsaturated soil (see Table 2). 
 

3.6. Infiltration Area (Gravel Bed) 
 
The size of the infiltration area (the bottom infiltrative surface area of the bed) is 
determined by applying the following formula:  

 

Infiltration Area (ft2)
 
/day2gallons/ft1.0

gal/dayFlowDesignDaily
  

 
3.6.1. Bed Width - Soil Type and depth are matched, establishing maximum infiltration 

bed widths in Table 2. 
 
Bed Width (A) = Dependent on soil depth. See Table 2  
 

3.6.2. Bed Length - The length of the infiltration area (the bottom infiltrative surface 
area of the bed) is determined by applying the following formula: 
 

Bed Length (B) =  AWidthBed

AreaSurfaceveInfiltratiBottomRequired
 

 
3.6.3. Bed Depth - A minimum of 6 inches of drainrock is placed beneath the 

distribution pipe, 2 inches above the pipe.* 
 

Bed Depth (F) = 9 inches (minimum for 1-inch diameter lateral) 
 

*Gravelless distribution technologies may be used to distribute the effluent into the 
filter media, including chambers, gravelless substitute and drip, making the 
proper adjustments for different geometries of these technologies.  The 
distribution technology used must meet the intent and requirements of timed 
dosed pressure distribution. 
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3.6.4. Bed Grade - The bottom of the bed must be level (± ½ inch). 
 

3.7. Mound Height 
 
The mound height consists of: 
 

3.7.1. the filter media depth below the bottom of the bed (D & E), 
 

3.7.2. the infiltrative bed depth (F), and 
 

3.7.3. the cap and topsoil depth (G & H). 
 

3.8. Filter Media Depth 
 
The depth of filter media is dependent upon the treatment level requirement of a given 
site.  If a mound system is proposed to be used on a site whose conditions require a 
technology meeting Treatment Level B or C, a minimum unsaturated vertical flow path 
of 3 feet is required.  This depth may consist of the natural soil and mound filter media, 
but there must always be a minimum of 12 inches of filter media.  (See Table 5 for 
possible applications) 
 

3.8.1. In order to be expected to produce effluent meeting Treatment Level B, a 
minimum depth of 24 inches of filter media under all parts of the bed (or 
infiltrative surface into the filter media) is required regardless of the level of 
pretreatment.  This means that a mound with a minimum of 24 inches of media 
preceded by a treatment technology identified on the List of Registered On-site 
Treatment and Distribution Products as meeting Treatment Level B  can be 
expected to produce effluent meeting Treatment Level A. 

 
3.8.2. In order to be expected to produce effluent meeting Treatment Level C, a 

minimum depth of 12 inches of filter media under all parts of the bed (or 
infiltrative surface into the filter media) is required. (See 2.3.2) 

 
3.8.3. If the mound is preceded by a treatment technology identified on the List of 

Registered On-site Treatment and Distribution Products as meeting Treatment 
Level A or B, only 12 inches of filter media below the bed is required when the 
mound is used only for dispersal. (See 2.3.3) 

 
3.8.4. The depth of filter media below the infiltration bed varies with ground slope 

according to the following formulas: 
 
Filter media depth below upslope edge of bed (D) = 1 or 2 feet as determined by 

site characteristics and design 
assumptions. 

 
Filter media depth below downslope edge of bed (E) = D + [% natural slope as a 
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decimal x width of bed (A)] 
 

3.9. Filter Media Length and Width 
 
The length and width of the filter media are dependent upon the length and width of the 
infiltration bed, filter media depth and side slopes of the filter media. 
 

3.9.1. Side slopes must be no steeper than 3:1 (i.e. 3 feet of run to every 1 foot of rise) 
(Figure 6).  Appropriate topsoil may be used to make the slopes gentler (such as 
4:1 to facilitate landscaping and lawn mowing) than the required 3:1 slopes, once 
the 3:1 slope exists with the filter media. 

 
3.9.2. The filter media length consists of the end slopes (K) and the bed length (B). 
 
3.9.3. The filter media width consists of the upslope width (J), the bed width (A), and 

the downslope width (I).  On sloping sites the downslope width (I) will be greater 
than on a level site if a 3:1 side slope is maintained.  Table 3 gives the slope 
correction factors (multipliers) for slopes from zero up to 20% assuming a 3:1 
side slope. 

 
3.10. Cap and Topsoil Depth 

 
The soil placed over the entire mound must be selected and placed to promote aeration 
of the mound, rainwater movement off and away from the mound, and establishment 
and maintenance of a vegetative cover.  The cap may consist of a material as course 
textured as the filter media, and the topsoil may be as fine as a medium-to-fine sandy 
loam. 
 

3.10.1. The final settled depth of the cap and topsoil should be no less than 12 inches 
above the center and 6 inches above the outer edge of the bed.  Additional depth 
of topsoil may be needed during final construction activities to assure that the 
minimum depths are achieved following natural settling of the soil. 

 
3.10.2. The depth and type of topsoil used must not adversely inhibit the free transfer of 

oxygen to the bed and filter media of the mound. 
 
3.10.3. Cap and Top Soil (G & H): 

 
Unsettled cap and topsoil depth at bed center (H) = 18 inches. 
 
Unsettled cap and topsoil depth at bed edges (G) = 12 inches. 
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3.10.4. The mound must not be left without a vegetative cover or allowed to go to weed.  

Mowed turf grass and turf sod are the best vegetative covers for mounds. 
 

The cap provides frost protection, a barrier to infiltration, retains moisture for vegetation and 
promotes runoff of precipitation.  The topsoil aids in establishing and maintaining a good 
vegetative cover.  The cap and topsoil will settle during construction and usage.  It is important 
that the finished settled cap and topsoil promote runoff and contain no depressions.  Some soils 
may settle a great deal so be sure to place adequate depth of soil to allow for settling in 
achieving the final settled depth of cap and topsoil. 
 
The use of a medium to fine sandy loam will enhance moisture retention for plant growth and 
increased rainwater runoff.  Exercise caution, however, so as not to use soils with such fine 
texture as to severely reduce oxygen transfer through the cap.  Coarse textured soils, such as 
sands, are not recommended, as they drain rapidly and allow more intrusion of precipitation 
into the infiltration bed. 
 
Care and maintenance of the soil cover is important.  Different sites will present different 
landscaping options for the mound, in terms of yard surface contouring and plantings.  If 
landscaping is not going to occur soon after installation, seeding with turf grass or placement of 
turf sod is highly recommended to hold the soil and prevent erosion.  In any case the mound 
must not be left without a vegetative cover or to go to weed.  Mounds without satisfactory 
vegetative cover are often damaged by children digging, small animal damage, livestock 
trampling, or erosion. 

 
3.11. Basal Area 

 
The amount of basal area required is dependent upon the permeability of the original 
soil.  Table 4, which is from WAC 246-272A, Table VIII, gives the infiltration/loading 
rates for determining the needed basal area. 
 

3.11.1. For level sites, the total basal area, i.e. the area of soil beneath the filter media 
[length of filter media (L) x width of filter media (W)] is available for effluent 
absorption into the native soil.  See Figure 8. 

 
3.11.2. For sloping sites, the only available basal area is the area beneath the bed (A x B) 

and the area immediately downslope from the bed [bed length (B) x downslope 
width (I)].  It includes the area enclosed by [B x (A + I)].  See Figure 8.  The 
upslope and end slopes will transmit very little of the effluent on sloping sites, 
and are therefore disregarded. 
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3.11.3. The available basal area must equal or exceed the required. 

 

Basal Area Required = 
SoilOriginalofRateonInfiltrati

FlowDesignDaily
 

 
Basal Area Available = B x (A + I) on sloping site or = L x W on level site. 
 

 

The basal area is the interface between the natural soil and the filter media.  Its function is to 
accept the effluent from the filter media, assist the filter media in treating the effluent, and 
transfer the effluent to the subsoil beneath the filter media for lateral movement to the subsoil 
outside of the mound. 
 
If sufficient area is not available for the given design and site conditions, corrective action is 
required to increase the dimensions of the filter media area.  The preferred method to increase 
basal area is to lengthen the bed rather than simply extending the toe of the filter media.  Again, 
be advised that if a mound can not be designed and laid-out "long and narrow" other enhanced 
treatment technologies should be selected rather than err in designing or locating a mound 
system. 

 
3.12. Mound Placement 

 
The following design conventions for system layout and mound placement must be 
followed. 
 

3.12.1. On sloping sites, the mound must be aligned with its longest dimension parallel to 
the site contours so as not to concentrate the effluent into a small area as it moves 
laterally downslope. 

 
3.12.2. The mound must not be aligned, by design or construction, perpendicular to the 

contours. 
 

3.12.3. On all sites the infiltration bed must be as long and narrow as possible to limit the 
linear loading rate of effluent to assure that all the effluent infiltrates into the 
natural soil before it reaches the toe of the filter media. 

 
3.12.4. If the site does not permit the design of a "long and narrow" mound along the 

contours of the site, other on-site sewage treatment and dispersal technology must 
be selected.  Mound systems are only suitable for sites where all of the design and 
siting criteria can be satisfactorily met. 

 
3.12.5. Two or more beds on the same downhill plane are not permitted if the total bed 

width exceeds the specified maximum bed width in Table 2, unless the distance 
between beds is so great that a curtain drain meeting all the required setbacks can 
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be properly installed between the farthest extensions of the two beds. 
 

3.13. Pressure Distribution 
 
A method providing uniform distribution with timed dosing throughout the bed in the 
filter media is required.  The pump chamber and the distribution system must be 
designed in accordance with the Recommended Standards and Guidance for Pressure 
Distribution or Recommended Standards and Guidance for Subsurface Drip Systems.  
Design, layout, and installation of the pump chamber-to-mound transmission line must 
consider, and satisfactorily address, the potential for channeling groundwater or surface 
water to either the mound or the pump chamber causing infiltration-related problems. 
 

3.14. Monitoring Ports 
 
Each mound should have a minimum of two monitoring ports, one placed in the 
infiltration bed down to the gravel-sand interface (except where subsurface drip 
distribution system is used), and one downslope from the bed down to the sand-native 
soil interface. Another useful monitoring port would be installed through the sand-
native soil interface into the native soil several inches.  See Figure 9 for examples of 
monitoring ports and anchoring methods. 
 

3.15. Construction Plan 
 
A construction plan must be developed and submitted as a part of the project design.  A 
construction plan includes, among other necessary details: 
 

3.15.1. The routes for ingress and egress for construction vehicles, assuring that adequate 
protection is afforded the mound, and surrounding areas, especially downslope 
areas.  The mound system, including the area around the base and downslope, 
must be protected to prevent damage caused by vehicular, livestock, or excessive 
pedestrian traffic. 

 
3.15.2. The means to assure that the reserve area is not subject to damage or soil 

compaction from vehicular or other site development activity. 
 

3.15.3. Instructions for erecting a temporary construction fence or protective barrier 
around the proposed mound, designated reserve, and the adjacent area 
(particularly downslope from the primary and reserve mound sites) to assure that 
the area is not damaged by other construction activity before installation of the 
mound system.  These areas must be unmistakably identified on the site so as to 
preclude potential site damage.  Such fencing or identification is the responsibility 
of the sewage system designer. 

 
3.15.4. Instructions, layout and specifications for proper grading, diking, ditching and 

subsurface drainage to prevent the intrusion of off-site surface and subsurface 
waters into the mound area, and 
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3.15.5. Requirements for proper installation equipment and construction procedures. (See 

Appendix G. Site Preparation and Construction.) 
 

The procedures used in the construction of a mound system are just as critical as the design of 
the system.  Good design with poor construction will result in system failure.  It should be 
emphasized that the soil must only be worked when the moisture content is low to avoid 
compaction and puddling.  Consequently, installations must be made only when the soil is as dry 
as required.  The approved construction plan must be followed. 

 
4. Operation & Maintenance Standards 
 

4.1. Owner Responsibilities 
 
The system owner is responsible for the continuous operation and maintenance of the system. 

 
4.2. Third Party Management 
 
The local health department or other appropriate jurisdiction may require third-party 
management of the on-site system.  In such cases, the approved management entity must be 
responsible for the continuous operation and maintenance of the system and must submit 
appropriate records routinely to the local health or other appropriate jurisdiction. 

 
4.3. Operation &Maintenance Activities / Schedules 
 
Routine and preventative maintenance aspects are: 

 
4.3.1. Scum and sludge levels in the septic tank or other pretreatment devices, as well as 

the pump or siphon chamber, should be inspected routinely and pumped when 
necessary.  The interval between pumpings will depend on the organic loading to 
the tanks and on the amount of oils and greases and other solids sent to the tank. 

 
4.3.2. Periodic inspections of system performance are required.  Liquid levels in the 

standpipes should be checked and examinations made for any seepage around the 
toe of the mound. 

 
4.3.3. A good water conservation plan within the house or establishment will help 

assure that the mound system will not be hydraulically overloaded. 
 

4.3.4. Avoid traffic in the initial and replacement mound areas, in particular the area 
down-slope from the mound and replacement mound.  No vehicular or livestock 
traffic should be permitted.  Be careful with lawn care equipment, such as riding 
lawn mowers or tractor, to not travel on the mound, or the downslope area, when 
the soil is saturated, such as during the wet winter or snowmelt seasons.  Winter 
traffic on the mound should be avoided to minimize frost penetration in colder 
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climate areas and to minimize compaction in other areas. 
 

4.4. Owner’s Manual 
 
A user's manual must accompany the mound system's construction plan and must be 
submitted to the local health department for approval.  A copy of this manual must be 
given to the property owner after completion of the mound system.  The manual must 
contain the following as a minimum: 
 

4.4.1. Diagrams of all system components and their location.  This should include the 
location of the reserve area. 

 
4.4.2. Specifications for all electrical and mechanical components. 

 
4.4.3. Names and phone numbers of local health authority, component manufacturer or 

management entity to be contacted in the event of an alarm, or other problems or 
failure. 

 
4.4.4. Information on the periodic maintenance of the mound system, including 

electrical/mechanical components. 
 

4.4.5. What activities can or cannot occur on and around the mound and the reserve 
area. 

 
4.4.6. Information regarding suitable landscaping and vegetation for the mound and 

surrounding areas. 
 

4.4.7. A thorough description of activities and practices that should be employed or 
avoided to promote desired treatment levels and long-term service.  Examples 
include low flow fixtures, spreading out laundry and other high water use 
activities over several days, selective and limited use of bleach and other 
chemicals, elimination of garbage grinders, not disposing of unwanted and 
outdated medications down the drain, etc. 

 

Three failure conditions may occur within the mound.  They are (1) severe clogging at the 
bottom of the infiltration area, (2) severe clogging where the filter media and natural soil meet, 
and (3) plugging of the distribution network. 
 
If severe clogging occurs at the bottom of the infiltration bed, its cause should first be 
determined.  The most common cause is improper filter media with too many fines.  Reduction in 
flow and/or expansion of the bed area may mitigate or alleviate the problem.  In extreme cases, 
the filter media must be removed and replaced with new filter media or the mound system rebuilt 
on another site. 
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If the clogging is due to overloading or unusual wastewater characteristics, efforts should be 
made to reduce the wastewater volume or strength.  It may be necessary to enlarge the mound.  
The mound cap should be removed and the aggregate in the infiltration bed stripped out.  The 
area downslope of the mound should be prepared and additional filter media added to enlarge 
the mound to the proper size.  The infiltration bed can then be reconstructed. 
 
Severe clogging or hydraulic overloading at the mound and natural soil interface will cause 
surface seepage at the base of the mound.  This area should be permitted to dry and the 
downslope area prepared and additional filter media added.  If this does not correct the 
problem, the site may have to be abandoned. 
 
Partial plugging of the distribution piping may be detected by extremely long dosing times or a 
decreased drawdown following the dose event (decrease from original settings).  The ends of the 
distribution laterals should be exposed and the pump activated to flush out any solid material.  If 
necessary, the pipe can be rodded. 
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Appendix A - Figures 
 
 

Figure 1 - Cross-Section of a Septic Tank-Mound System for On-Site Dispersal 
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Figure 2 - Cross-Section Showing Effluent Movement in Permeable or  
Excessively Permeable Soils (Type 1 Soils) 
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Figure 3 - Cross-Section of a Typical Mound System Showing Effluent Movement 

in a Slowly Permeable Soil on a Sloping Site 
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Figure 4 - Downslope Setback From Toe of Basal Area 
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Figure 5 - Detailed Plan View of Filter Media and Available Basal Area 

on Flat and Sloped Sites 
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Figure 6 - Detailed Cross-Section of a Mound System 
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Figure 7 - End Cross-Section of Mound, Showing Minimum Subcomponent Depths 

(Note Filter Media Outside Bed) 
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Figure 8 - Plan View of Mound and Basal Area for Filter Media 
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Figure 9 – Inspection / Monitoring Ports 
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Appendix B - Tables 
 

Table 1.  Additional Minimum Setback Requirements 
 

When the item to be setback from is:

 Upgradient1 Downgradient2, 3 

Setback distance from property lines, driveways, buildings, 
ditches or interceptor drains, or any other development 
which would either impede water movement away from the 
mound or channel groundwater to the mound area. 

10 feet 30 feet 

Setback distance from well, suction line or surface water. 100 feet 100 feet 
1The item is upgradient when liquid will flow away from it upon encountering a water table or restrictive layer. 
2The item is downgradient when liquid will flow toward it upon encountering a water table or restrictive layer. 
3The edge of required basal area. 

 
Table 2.  Maximum Bed Width1 

 
Type of Restrictive Layer Available Soil Depth (inches) 
 12 - < 18 18 - < 24 ≥ 24 
Water table or other restrictive layer, 
excluding non-creviced bedrock.1 

 
5 feet 

 
7.5 feet 

 
10 feet 

Bedrock, non-creviced.1 Not Allowed 7.5 feet 10 feet 
1  The noted bed widths are the maximum cumulative widths permitted for one or more beds on the same downhill 

plane on a single parcel. 
 

Table 3.  Downslope and Upslope Width Corrections (Multipliers) 
for Mounds on Sloping Sites (3:1 Side slopes) 

 

Slope as a percentage 
Downslope (I) 

Correction Factor 
Upslope (J) 

Correction Factor 
0 
2 
4 
6 
8 
10 
12 
14 
16 
18 
20 

1.00 
1.06 
1.14 
1.22 
1.32 
1.44 
1.58 
1.74 
1.95 
2.21 
2.55 

1.00 
0.94 
0.89 
0.85 
0.81 
0.77 
0.74 
0.71 
0.68 
0.66 
0.64 
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Table 4 - Infiltration/Loading Rates for Sizing Basal Area for Mound Systems 

(From Table VIII, WAC 246-272A) 
 
SOIL 
TYPE 

SOIL TEXTURAL CLASSIFICATION DESCRIPTION LOADING RATE 
gal./sq. ft./day 

1 Gravelly and very gravelly coarse sands, all extremely gravelly 
soils excluding Soil types 5 & 6, all soil types with greater than 
or equal to 90% rock fragments. 

1.0 

2 Coarse sands. 1.0 
3 Medium sands, loamy coarse sands, loamy medium sands. 0.8 
4 Fine sands, loamy fine sands, sandy loams, loams. 0.6 
5 Very fine sands, loamy very fine sands; or silt loams, sandy clay 

loams, clay loams and silty clay loams with a moderate structure 
or strong structure (excluding a platy structure). 

0.4 

6 Other silt loams, sandy clay loams, clay loams, silty clay loams. 0.2 
7 Sandy clay, clay, silty clay and strongly cemented firm soils, 

soil with a moderate or strong platy structure, any soil with a 
massive structure, any soil with appreciable amounts of 
expanding clays. 

Unsuitable 

 
Table 5 -Treatment Component Performance Levels and Method of Distribution 

Possible Applications for Mounds using Table VI in WAC 246-272A 
 

Vertical Separation 
in inches 

Soil Type 
1 2  3-6 

12 < 18 

A - pressure with 
timed dosing 
(Treatment Level B 
technology plus 
mound with two 
feet of filter media 
beneath bed) 

B - pressure with 
timed dosing 
(Treatment Level B 
technology plus 
mound with one 
foot of filter media 
for dispersal only or 
Mound with 2 feet 
of filter media 
beneath bed  

B - pressure with 
timed dosing 
(Treatment Level B 
technology plus 
mound with one 
foot of filter media 
for dispersal only 
or Mound with 2 
feet of filter media 
beneath bed) 

≥  18 < 24 

B - pressure with 
timed dosing 
(Mound with two 
feet of filter media 
beneath bed) 

B - pressure with 
timed dosing 
(Mound with two 
feet of filter media 
beneath bed) 

B - pressure with 
timed dosing 
(Mound with two 
feet of filter media 
beneath bed) 

≥  24 < 36 

B - pressure with 
timed dosing 
(Mound with two 
feet of filter media 
beneath bed) 

C - pressure 
(Mound with one 
foot of filter media 
beneath bed) 

E - pressure 
(Mound with one 
foot of filter media 
beneath bed) 
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Appendix C – Filter Media Specifications 
 
 A. Particle Size Analysis 
 
 The standard method to be used for performing particle size analysis must comply with 

one of the following: 
 
  1. the sieve method specified in ASTM D136 and ASTM C-117 
 

2. the method specified in Soil Survey Laboratory Methods and Procedures for 
Collecting Soil Samples, Soil Survey Investigation Report #1, US Department of 
Agriculture, 1984. 

 
B. Mound Media 

 
The filter media must meet either specification 1 or specification 2, below as 
determined by section A. Particle Size Analysis.  Media may be either mineral sand or 
equivalently sized crushed glass. 
 
1. Coarse Sand Media Specification 
 
The filter media must meet items a, b, and c, below: (Source: State of Oregon On-Site 
Sewage Disposal Rules and the State of Wisconsin Single Pass Sand Filter Component 
Manual) 
 

(a) Particle size distribution: 
 Sieve Particle Size Percent Passing 
 3/8 in 9.50 mm 100 
 No. 4 4.75 mm 95 to 100 
 No. 8 2.36 mm 80 to 100 
 No. 16 1.18 mm 45 to 85 
 No. 30 0.6 mm 15 to 60 
 No. 50 0.3 mm 3 to 15 
 No. 100 0.15 mm 0 to 4 

 
(b) Effective Particle Size (D10) > 0.3 mm.   
 
(c) Uniformity Coefficient (D60/ D10) < 4.0 
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2. ASTM C-33 Specification 
 
The filter media must meet items a, b, c, and d, below:  (Source: ASTM C-33-99a, 
Specification for Fine Aggregate) 
 

(a) Particle size distribution: 
 Sieve Particle Size Percent Passing 
 3/8 in 9.50 mm 100 
 No. 4 4.75 mm 95 to 100 
 No. 8 2.36 mm 80 to 100 
 No. 16 1.18 mm 50 to 85 
 No. 30 0.6 mm 25 to 60 
 No. 50 0.3 mm 5 to 30 
 No. 100 0.15 mm 0 to 10 (prefer <4) 
 [For No. 200 sieve, see note (d).] 

 
(b) The sand must have not more than 45% passing any one sieve and retained on 

the next consecutive sieve of those shown above. 
 
(c) The fineness modulus must not be less than 2.3, nor more than 3.1.  The 

fineness modulus is calculated by adding the cumulative percentages of 
material in the sample retained in the sieves shown above and dividing the 
sum by 100. 

 
(d) The limit for material that can pass the No. 200 sieve must not be more than 

3%. 
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Appendix D – Mound Design Process 
 
Design of a mound system can be divided into five major steps: 
  (The letters for the various dimensions correlate with those in Figures 5 - 8) 
 
Step 1. Site / Soil Evaluation - Evaluate the site and soil characteristics to determine that a 
mound system is appropriate sewage treatment and dispersal technology for the site and the 
project. 
 
Step 2. Daily Design Flow / Pre-treatment Device Determination - Identify the daily design 
flow and the needed level of wastewater pre-treatment (septic tank or other pre-treatment unit). 
 
  Daily Design Flow (gal/day) = Number of Bedrooms x 120 gal/day (minimum). 
 
Step 3. Configure and Dimension the Mound 
 

 Size the infiltration area (bed) within the filter media, 
 size the mound height components, 
 size the filter media length and width, and 
 size the basal area. 

 
The configuration of the mound system responds to the slope, shape, size, and feature 
characteristics of the site. 
 

If the site does not permit the design of a "long and narrow" mound along the contours of the 
site, other on-site sewage treatment and dispersal technology must be selected.  Mound systems 
are only suitable for sites where all of the design and siting criteria can be satisfactorily met. 

 
 3a. Sizing the Infiltration Area (Bed) Within the Filter Media  
 

   
(maximum)/day2gal/ft1.0

(gal/day)FlowDesignDaily
(Bed)AreaSurfacefiltrativeIn   

 
  The bed dimensions (see Figure 8) are calculated as follows: 
 
    Bed width (A) = Dependent on Soil Depth. See Table 2  
 

   
(A)WidthBed

AreaSurfacevefiltratiInBottomquiredRe
)(LengthBed B  
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 3b. Determining Mound Height - The mound height consists of: 
 

 the filter media depth below the bottom of the bed (D & E), 
 the infiltrative bed depth (F), and 
 the cap and topsoil depth (G & H). 

 
  Filter Media Depth (D & E) 
 

Filter media depth below upslope edge of bed (D) = 2 feet for meeting Treatment 
Level B or 1 foot if only for 
dispersal or for meeting 
Treatment Level C. 

 
Filter media depth below downslope edge of bed (E) = D + [% natural slope as a 

decimal1 x width of bed (A)] 
1 See Table 3 

 
  Bed Depth (F) 
 

Bed Depth (F) = 9 inches (minimum for 1-inch lateral) in gravel.  Other dispersal 
technologies can be considered, which have varying heights. 

 
  Cap and Top Soil (G & H) 

 
Unsettled cap and topsoil depth at bed center (H) = 18 inches. 
 
Unsettled cap and topsoil depth at bed edges (G) = 12 inches. 
 

 3c. Filter Media Length and Width 
 
The length and width of the filter media are dependent upon the length and width 
of the infiltration area, filter media depth and the end and side slopes of the filter 
media (no steeper than 3:1). 
 
Filter Media Length (L) = Length of Bed (B) + [2 x End Slope (K)] 
 

1):3if(3SideslopeofGradientHorizontalSelectedHF(K)SlopeEnd
2

ED




















 
 
Filter Media Width (W) = Upslope Width (J) + Downslope Width (I) + Width of 
Bed (A) 
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Upslope Width (J) = Filter Media Depth at Upslope Edge of Bed (D + F + G) x 
Horizontal Gradient of Side Slope (3 if 3:1) x Slope 
Correction Factor (See Table 3). 

 
Downslope Width (I) = Filter Media Depth at Downslope Edge of Bed (E + F + 

G) x Horizontal Gradient of Side Slope (3 if 3:1) x Slope 
Correction Factor (See Table 3). 

 
These calculations should result in the filter media extending at least two feet 
horizontally from the top edges of the bed as noted in Figure 7.  Check to see that 
this is done. 

 
 3d. Basal Area 

 
For level sites, the total basal area [length of filter media (L) x width of filter 
media (W)] beneath the filter media is available for effluent absorption into the 
soil.  See Figure 5.  For sloping sites, the only available basal area is the area 
beneath the bed (A x B) and the area immediately downslope from the bed [bed 
length (B) x downslope width (I)].  It includes the area enclosed by [B x (A + I)].  
See Figure 5.  The upslope and end slopes will transmit very little of the effluent 
on sloping sites, and are therefore disregarded. 
 
It is important to compare the required basal area to the available basal area.  The 
available basal area must equal or exceed the required. 
 

SoilOriginalofRatefiltrationIn

FlowDesignDaily
quiredReAreaBasal   

 
Basal Area Available: 
 
Sloping Sites = B x (A + I) 
Level Sites = L x W 

 

If sufficient area is not available for the given design and site conditions, corrective action is 
required to increase the area of the filter media.  The preferred method of increasing basal area 
is to lengthen the bed rather than simply extending the toe of the filter media. Again, be advised 
that if a mound cannot be designed and laid out "long and narrow", other enhanced treatment 
technologies should be selected rather than err by designing or locating a mound system 
inappropriately. 

 
Step 4. Design the Time Dosed Pressure Distribution Network - Design, layout, and 
installation of the pump chamber-to-mound transmission line must consider, and satisfactorily 
address, the potential for channeling groundwater or surface water to either the mound or the 
pump chamber causing infiltration-related problems.  The distribution network should follow the 
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Recommended Standards and Guidance for Pressure Distribution or for Subsurface Drip.  The 
number of doses per day is dependant on the sand media used. 
 
Step 5. Construction Plan / Owner's Manual - Develop the site-specific construction plan 
and owner's manual.  The mound system, including the area around the base and downslope, 
must be protected to prevent damage caused by vehicular, livestock, or excessive pedestrian 
traffic.  See 3.11, 3.12, 3.13, and 3.14 of this RS&G. 
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Appendix E – Mound Design Examples 
 
EXAMPLE 1:  SHALLOW PERMEABLE SOIL 
 
Site Conditions: 
 Slope - 6% 
 Parcel Size - 2 Acres 
 Native Soil - Silt Loam, 27 Inches Deep To Hardpan 
 Water Table - 25 Inches 
 Home Size - 3 Bedrooms 
 
Step A:  Daily Design Flow 
 
Daily Design Flow = # Bedrooms x Recommended 120 gal/day = 3 x 120 gal/day = 360 gallons 
 
Step B:  Design of the Infiltration Area 
 
 1. Size the Infiltration Area 
 
  a.  Infiltration Rate of Required Filter Media =  1.0 gal/ft2/day 
 

  b.  Infiltrative Surface Area (Bed) = 
(maximum)/daygal/ft1.0

(gal/day)FlowDesignDaily
2

 

 

         
/daygal/ft1.0

360
2

  

 
         = 360 feet2 
 
 2. System configuration 
 
  a.  Bed Width (A)  =  Dependent on Soil Depth. Select 6 feet.  10 feet could have been 

selected but wasn't due to concerns of the tight soils and relatively shallow slope. 
 

  b.  
(A)WidthBed

AreaSurfacevefiltratiInBottomquiredRe
)(LengthBed B  

       B 
ft6

ft360 2

  

 
       B = 60 feet2 
 
Step C: Design the Entire Mound 
 
 1. Filter media height 
 
  a.  Depth of Filter Media 
 
 1) Depth at Upslope Edge of Bed (D) = 1 foot  (1 f foot selected to meet Treatment 

Level C because the native soil was not excessively permeable, there was no 
creviced bedrock below the top 24 inches, and there were at least 24 inches of 
original soil. 
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 2) Depth at Downslope Edge of Bed (E) = 1 feet + [% of natural slope as a decimal] x 

[width of bed (A)] 
 
                E = 1 + (.06) (6) 
 
                E = 1.4 feet 
 
  b.  Bed Depth (F) = 0.75 feet (anticipate 1 inch lateral) 
 
  c.  Cap and Top Soil 
 
 1) Unsettled cap and topsoil depth at center of bed (H) = 18 inches 
 
 2) Unsettled cap and topsoil depth of bed edges (G) = 12 inches 
 

Approximately 6-8 inches of each of the above original unsettled cap and topsoil depths would 
consist of topsoil, with the remainder being suitable cap material. 

 
   End Slope (K) = (Filter Media Depth at Center) x (Horizontal Gradient of Selected Side Slope) 
 

   End Slope (K) = 
















HF
2

ED
x Selected Horizontal Gradient of Sideslope (3 if 3:1) 

 

        K = 31.50.75
2

.41















 1

 

 
        K = 10.4 feet 
 
   Filter Media Length (L) = Length of Bed (B) + [2 x End Slope (K)] 
 
        L = 60 + [(2) (10.4)] 

        L = 80.8 feet 
 
  b.  Filter Media Width 
 
 Upslope Width (J) = Filter Media Depth at Upslope Edge of Bed (D+F+G) x Horizontal 

Gradient of Side Slope x Slope Correction Factor (Table 3) 
 
      J = (1.0 + 0.75 + 1.0) (3) (0.85) 
 
      J = 7.0 feet 
 
 Downslope width (I) = Filter Media Depth at Downslope Edge of Bed (E+F+G) x Horizontal 

Gradient of Side Slope x Slope Correction Factor (Table 3) 
 
          I = (1.4 + 0.75 + 1.0) (3) (1.22) 
 
          I = 11.5 feet 
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   Filter Media Width (W) = Upslope Width (J) + Downslope Width (I) + Width of Bed (A) 
 
       W = 7.0 + 11.5 + 6 
 
       W = 24.5 feet 
 
 3. Check the basal area 
 

On sloping sites the effective basal area is considered to be that area below and downslope of 
the bed [B x (A+J)]. 

 

  a.  Basal Area Required = 
SoilOriginalofRatefiltrationIn

FlowDesignDaily
 

 

             
/daygal/ft0.45

360
2

  

 
             = 800 feet2 
 
 
  b.  Basal Area Available = B x (A+I) 
 
              = (60) (6 + 11.5) 
 
              = 1050 feet2 
 
 Sufficient area is available.  If it were not, the length of the mound would need to be 

increased in order provide sufficient basal area. Where the soil is highly permeable, it may 
be possible to increase the downslope width (I) to create the necessary basal area. 

 
Step D: Design of the Distribution Network?  See Recommended Standards and Guidance for 

Pressure Distribution or Recommended Standards and Guidance for Subsurface Drip 
Systems. 
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Appendix E  Mound Design Examples (cont’d) 
 
EXAMPLE 2:  SHALLOW PERMEABLE SOILS 
 
Site Conditions: 
 Slope  - 8% 
 Parcel Size - 5 Acres 
 Native Soil - 20 Inches of Sandy Loam to Consolidated Glacial Till 
 Water Table - None Noted - water flows downslope on the till layer during periods of high rainfall 
 Home Size - 3 Bedrooms 
 
(After careful and detailed investigation, justification was provided which indicated that the effluent would 
satisfactorily flow away from site in the 20 inches of soil and that breakouts would not occur downslope 
that could cause any nuisance or public health hazard potential.  A long narrow system parallel to the 
slope contours is necessary because of the slope and the shallow soil.) 
 
Step A: Daily Design Flow 
 
 Daily Design Flow = # Bedrooms x Recommended 120 gal/day = 3 x 120 gal/day = 360 gallons 
 
 
Step B: Design of the Infiltration Area 
 
 1. Size the Infiltration Area 
 
  a.  Infiltration Rate of Medium Sand = 1.0 gal/ft2/day 
 

  b.  Infiltrative Surface Area (Bed)   = 
(maximum)/daygal/ft1.0

(gal/day)FlowDesignDaily
2

 

 

         
/daygal/ft1.0

360
2

  

 
         = 360 feet2 
 
 2. System configuration 
 
 a.  Bed Width (A)  =  Dependent on Soil Depth. Select 3 feet. 5 feet could have been selected 

but wasn't due to concerns of surfacing downslope. The narrower bed width puts less load on 
the receiving soil for each foot of bed length. 

 

  b.  Bed Length (B) = 
(A)WidthBed

AreaSurfacevefiltratiInBottomquiredRe
 

 

     B 
ft3

ft360 2

  

 
     B = 120 feet 
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Step C: Design the Entire Mound 
 
 1. Filter media height 
 
  a.  Depth of Filter Media 
 
   1) At Upslope Edge of Bed (D) = 2 feet 
 (Because only 20 inches of original soil exist, vertical separation between 18 and 24 

inches for soil type 4 requires Treatment Level B with pressure and timed dosing.) 
 
   2) At Downslope Edge of Bed (E) = 2 feet + [% of Natural Slope as a Decimal] x  

[Width of Bed (A)] 
 
          E = 2+ (0.08)(3) 
 
          E = 2.3 feet 
 
  b.  Bed Depth (F) = 0.75 feet (anticipate 1 inch lateral) 
 
 
  c.  Cap and Topsoil 
 
   1) Unsettled depth at center of bed (H) = 18 inches 
 
   2) Unsettled cap at bed edges (G) = 12 inches 
 
 2. Filter Media Length and Width 
 
  a.  Filter Media Length 
 
   End Slope (K) = (Filter Media Depth at Center) x (Horizontal Gradient of Selected Side Slope) 
 

   End Slope (K) = 


















HF
2

ED
 x Horizontal Gradient of Selected Side Slope (3 if 3:1) 

        K = 


















1.50.75
2

22.4
x 3 

 
         K = 13.4 feet 
 
   Filter Media Length (L) = Length of Bed (B) + [2 x End Slope (K)] 
 
         L = 120 + [(2) (13.4)] 
 
         L =  146.8 feet 
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  b.  Filter Media Width 
 

Upslope Width (J) = Filter Media Depth at Upslope Edge of Bed (D+F+G) x Horizontal 
Gradient of Side Slope x Slope Correction Factor (Table 3) 

 
           J = (2+ 0.75 + 1.0)(3)(0.8) 
 
           J = 9 feet 
 

Downslope Width (I) = Filter Media Depth at Downslope Edge of Bed (E+F+G) x Horizontal 
Gradient of Side Slope x Slope Correction Factor (Table 3) 

 
 
           I = (2.4 + 0.75 + 1.0)(3)(1.32) 
 
           I = 16.4 feet 
 

Filter Media Width (W) = Upslope Width (J) + Downslope Width (I) + Width of Bed (A) 
 
         W = 9 + 16.4 + 3 
 
         W = 28.4 feet 
 
 3. Check the Basal Area 
 
 On sloping sites the effective basal area is considered to be that area below and downslope of 

the bed [B x (A+J)]. 
 

  a.  Basal Area Required = 
SoilOriginalofRatefiltrationIn

FlowDesignDaily
 

       
/daygal/ft0.6

360
2

  

 
       = 600 feet2 
 
  b.  Basal Area Available = B x (A+I) 
 
       = (120)(3 + 13.3) 
 
       = 2328 feet2 
 
There is sufficient area available. If it were not, the length of the mound would need to be increased in 
order provide sufficient basal area. Where the soil is highly permeable, it may be possible to increase the 
downslope width (I) to create the necessary basal area. 
 
Step D: Design of the Distribution Network?  See Recommended Standards and Guidance for 

Pressure Distribution or Recommended Standards and Guidance for Subsurface Drip 
Systems. 
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Appendix F – Mound Worksheet / Checklist 
 
 
_______  A. DAILY DESIGN FLOW 
 
Daily Design Flow  =  # Bedrooms x 120 gal/day/bedroom (minimum) 
 
      = __________ x 120 
 
      = __________ gal/day 
 
_______  B. DESIGN OF THE INFILTRATION AREA 
 
  1. Size the Infiltration Area 
 
   a. Infiltration Rate of Filter Media:  1.0 gal/ft2/day 
 

   b. Infiltrative Surface Area (Bed) = 
(maximum)/daygal/ft1.0

(gal/day)FlowDesignDaily
2

 

 

           =
(maximum)/daygal/ft1.0 2

 

 
           = ____________ feet2 
 
  2. Bed Configuration 
 
   a. Bed Width (A) = __________________ ft (Dependent on Soil Depth. See Table 2) 
 

   b. Bed Length (B) = 
(A)WidthBed

AreaSurfacevefiltratiInBottomquiredRe
 

 

        
_______ft

________ft 2

  

 
        = ____________ feet 
 
_______  C. DESIGN THE ENTIRE MOUND 
 
  1. Filter Media Height 
 
   a. Filter Media Depth (D + E) 
 
 1)  Depth Below Upslope Edge of Bed (D) = 2 feet or 1 foot if mound is only for 

dispersal following Treatment Level B. 
 
     = ____________ feet 
 
 2)  Depth at Downslope Edge of Bed (E) 
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Filter Media Depth Below Downslope Edge of Bed (E) = D + [% Natural Slope as a Decimal x Width of Bed (A)] 
 
    =  ____________ ft + (____________ x ____________) ft 
 
    =  ____________ feet 
 
   b. Bed depth (F) = 9 inches (minimum for 1-inch lateral) in gravel. 
    Other dispersal technologies can be considered, which have varying heights. 
 
    =  ____________ feet 
 
   c. Cap and Topsoil 
 
    1)  Depth at Bed Center (H) = 18 inches 
 
    2)  Depth at Bed Edges (G) = 12 inches 
 
  2. Filter Media Length 
 
   a. End Slope Width (K) = Total Filter Media Depth at Bed Center x Horizontal Gradient 
 of Side Slope. 
 

    K = 


















HF
2

ED
 x Selected Horizontal Gradient of Side Slope (3 if 3:1) 

    K = ________ft____ft
2

____ft____ft



















 

    K = __________ 
 
  b. Filter Media Length (L) = Bed Length + [2 x End Slope Width] 
 
         L= B + 2K 
 
         L= _____ ft + (2 x _____ ft) 
 
         L = ______ feet 
 
  3. Filter media width 
 

   a. Upslope Width (J) = Filter media Depth at Upslope Edge of Bed (D + F + G) x 
Horizontal 
        Gradient of Side Slope (3 if 3:1) x Slope Correction Factor (see Table 
3) 
 
       J = (D + F + G) x Horizontal Gradient x Slope Correction Factor 
 
       J = (_____ ft + _____ ft + _____ft) x _____ x _____  
 
       J = ______ ft x _____ x _____ 
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       J = ______ feet 
 
   b. Downslope Width (I) = Filter Media Depth at Downslope Edge of Bed (E + F + G) x  

Horizontal Gradient of Side Slope (3 if 3:1) x Slope Correction 
Factor (See Table 3). 

 
        I  = (_____ ft + _____ ft + _____ft) x _____  x _____ 
 
        I = ______ ft  x _____  x _____ 
 
        I = ______ feet 
 
   c. Filter Media Width (W) = Upslope Width + Bed Width + Downslope Width 
 
        W = J + A + I 
 
        W = _____ ft + _____ ft + _____ft 
 
        W = ______ feet 
 
  4. Check the Basal Area 
 

   a. Basal Area Required = 
SoilOriginalofRatefiltrationIn

FlowDesignDaily
 

 

          
day/ft/gal______

day/gal______
2

  

 
          = ____________ feet2 
 

  b. Basal Area Available = B x (A+I) 
 
    1)  Sloping Site = Bed Length x (Bed Width + Downslope Width) 
 
        = B x (A + I) 
 
        = ______ ft x (_____ ft + _____ ft) 
 
        = ______ ft x ______ ft 
 
        = ______ feet2 
 
    2)  Level Site = Filter Media Length x Fill Width 
 
       = L x W 
       = ______ ft x _____ ft 
 
       = ______ feet2 
 
Compare basal area available with the basal area required. Is there sufficient basal area? 
 

YES____  NO_____ 
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Appendix G – Site Preparation and Construction 
 
Construction Procedures - The following is a step by step procedure for mound system 
construction that has been tried and proven.  If these procedures are followed, the potential for 
future problems should be minimized and the mound system should function properly.  Other 
techniques may also work satisfactorily, but the basic principles of mound system design, 
construction and operation should not be violated. 
 
1. Check the moisture content of the soil at 7-8 inches deep.  If it is too wet, smearing and 

compaction will result, reducing the infiltration capacity of the soil.  Soil moisture can be 
determined by rolling a soil sample between the hands.  If it rolls into a wire, the site is too 
wet to prepare.  If it crumbles, site preparation can proceed.  If the site is too wet to 
prepare, do not proceed until the soil moisture decreases. 

 
2. Stake out the mound area on the site according to the system design, so the infiltration bed 

runs parallel to the contours.  Reference stakes offset from the corner stakes are 
recommended in case corner stakes are disturbed during construction.  If the site conditions 
do not allow for layout according to the approved design, contact the designer and/or the 
local health officer. 

 
3. Measure the average ground elevation along the upslope edge of the bed or the upper trench 

and reference this to a benchmark for future use.  This is necessary to determine the bottom 
elevation of the bed. 

 
4. Determine where the pipe from the pump chamber connects to the distribution system in the 

filter media.  The location and size of this transport pipe is determined from the pressure 
distribution guideline. 

 
5. Trench and lay the effluent pipe from the pump chamber to the mound.  Cut and cap the pipe 

one-foot beneath the ground surface.  Lay pipe below frost line or sloping uniformly back to 
the pump chamber so that it drains after dosing. 

 
6. Backfill and compact the soil around the pipe to prevent back seepage of effluent along pipe.  

This step must be done before plowing to avoid compaction and disturbance of the surface. 
 
7. Cut trees to ground level, remove excess vegetation by mowing.  Rake cut vegetation if it is, 

or will become, matted. Prepare the site using a spring-loaded agricultural chisel plow and 
plowing parallel to contours. 

 
The function of this preparation is to provide a cleared ground surface with a series of vertical 
channels to enhance transfer of moisture from the sand fill to the original soil, while inhibiting 
lateral movement at the sand-soil interface.  In addition the vertical furrows aid in stabilizing the 
sand at the sand-soil interface in an inter-locking fashion. 
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The site should be plowed using a spring loaded agricultural chisel plow, or other acceptable 
apparatus or method to prepare the soil before constructing the mound system.  Shallow hand 
spading the surface is also an acceptable alternative and may be the preferred method on some 
sites.  Rototilling is not an acceptable substitute and must not be done. 
 
The important point is that a rough, unsmeared surface should be left, especially in fine textured 
soils.  Careful observation is required to assure that the soil moisture content is not so high that 
the soil surface is smeared by the action of the plow.  Plowing should not proceed until the soil is 
sufficiently dry so as not to smear in the plowing process. 
 
If stumps remain, care must be taken in preparing the site.  The sod layer should be broken up, 
yet the topsoil should not be pulverized.  The objective of this step is to break up any surface mat 
that could impede the vertical flow of liquid into the native soil. 
 
Immediate construction after plowing is desirable.  Avoid rutting and compaction of the plowed 
area by traffic.  If it rains after the plowing is completed, wait until the soil dries out before 
continuing construction. 
 
8. Reset the corner stakes, if necessary, using the offset reference stakes and locate the bed or 

trench areas by staking their boundaries. 
 
9. Extend the transport pipe from the pump chamber (which had previously been cut off) to 

several feet above the ground surface. 
 
10. Install one or more standpipes (4 inch PVC with the bottom foot perforated, rebar and with 

gravel or a geotextile around the perforations).  At least one must be in the downslope 
portion of the mound with the bottom at the original surface and the top extending above 
final grade where it can be capped.  Another could be located in the bed extending only from 
the bottom of the bed to above the final grade.  The standpipes allow observations to be 
made of the water levels. Slotting the caps will facilitate removing the caps to allow access. 

 
11 Place the filter media that has been properly selected around the edge of the plowed area.  

Keep the wheels of trucks off plowed areas.  Avoid traffic on the downslope side of the 
mound system.  Work from the end and upslope sides.  This will avoid compacting the soils 
on the downslope side, which, if compacted, would affect lateral movement away from the 
mound and possibly cause surface seepage at the toe of the mound. 

 
12. Move the filter media into place using a small track-type tractor with a blade.  Do not use a 

tractor/backhoe having rubber-tired wheels.  Always keep a minimum of 6 inches of filter 
media beneath tracks to prevent compaction of the natural soil. 

 
13. Place the filter media to the required depth, i.e., to the top of the bed.  Shape sides to the 

desired slope. 
 
14. With the blade of the tractor form the infiltration bed.  Hand level the bottom of the bed to 

within ± ½ inch. 
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15. Place the coarse aggregate in the bed.  Level the aggregate to the design depth. 
 
16. Place the distribution pipes, as determined from the pressure distribution guidelines, on the 

aggregate.  Connect the manifold to the transport pipe.  Slope the manifold to the transport 
pipe.  Lay the laterals level, removing rises and dips. 

 
17. Pressure test the distribution system for uniformity of flow. 
 
18. Place 2 inches of aggregate over the distribution pipe. 
 
19. Place an approved geotextile material over the aggregate. 
 
20. Place the soil for the cap and topsoil on the top of the bed.  This may be a subsoil or a 

topsoil.  An initial depth of 18 inches in the center and 12 inches at the outer edge of the bed 
is desired.  This creates a slope that assists the surface run-off of precipitation.  Also, this 
layer provides some frost protection.  Do not drive over the top of the bed as the distribution 
system may be damaged. 

 
21. Seed or sod the mound system. 
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
1) Adopted as part of local rules, regulations or ordinances - When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
2) Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches.  How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 
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Typical RS&G Organization: 
 

Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function) 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc) 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 



Pressure Distribution Systems - Recommended Standards and Guidance  
Effective Date: July 1, 2012 

 

DOH 337-009 Page 6 of 59 

 
Introduction 
 
Pressure distribution applies effluent uniformly over the entire absorption area such that each 
square foot of bottom area receives approximately the same amount per dose at a rate less than 
the saturated hydraulic conductivity of the soil.  This process promotes soil treatment 
performance by maintaining vertical unsaturated flow and also reduces the degree of clogging in 
finer textured soils.  Pressure distribution closely approaches uniform distribution. (See guidance 
section below) 
 
A pressure distribution system consists of a pretreatment component to separate the major solid 
materials from the liquid, a screening device to protect the pump and distribution lateral orifices 
from solids, and a means to deliver specified doses of effluent, under pressure, to the distribution 
system (Converse, 1974; Converse, et al., 1975; Otis, et al., 1978).  The distribution system 
consists of small 1 to 2 inch diameter laterals with small discharge orifices.  A pressure head is 
created within the laterals, usually by means of a pump or siphon. 
 
Pressure distribution is applicable to any system which uses soil as a treatment medium and may 
improve long term performance of those systems.  It is required by WAC 246-272A for certain 
site and soil conditions, and for high daily design flows.  Pressure distribution is also a required 
component for mounds, sand filters and sand lined trenches and beds. 
 

Research evidence indicates that wastewater traveling vertically through 2-4 feet of suitable, 
unsaturated soil provides adequate treatment of wastewater.  Research also indicates that the 
method of distribution of septic tank effluent within the soil absorption field can affect the 
system's treatment performance. 
 
A frequently used, and the simplest method for distributing effluent is gravity flow.  Gravity flow 
allows wastewater to flow by gravity through large diameter pipes into the subsurface soil 
absorption system.  Distribution is usually localized in a few areas within the field, which results 
in overloading of the infiltrative surface in those areas until a mature biomat develops.  This 
overloading can lead to groundwater contamination in coarse granular soils due to insufficient 
treatment, or more rapid clogging in finer textured soils. 
 
A second method of distribution, dosing, can overcome some of these problems.  It is dealt with 
in a separate publication entitled, Dosing Gravity Drainfield Systems, revised .July 2007.  
Because effluent is distributed over a larger portion of the absorption area and the period 
between doses is maximized, the degree of soil clogging is reduced.  However, localized 
overloading may still occur. 
 
A third method is pressure distribution, which comes closest in achieving uniform distribution. 
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Pressure distribution is usually used in locations where it is either desirable or required to: 
 
1) achieve uniform application of wastewater throughout the drainfield area; 
2) treat and dispose of effluent higher in the soil profile; 
3) avoid potential contamination of ground water beneath excessively permeable soils; 
4) improve the treatment performance and extend the life expectancy of a drainfield or other 

component;  
5) reduce the potential for breakout or seepage on slopes; 
6) distribute effluent to all sand filters, mounds, all Type 1 soils, and all other soils with less 

than 24 inches of vertical separation. 
 

Pressure distribution is also appropriate for sites in aquifer sensitive areas and for larger 
drainfield systems.  Finally, in certain conditions where pumping is necessary due to elevation 
problems, pressure distribution can be incorporated with only a little additional effort. 

 



Pressure Distribution Systems - Recommended Standards and Guidance  
Effective Date: July 1, 2012 

 

DOH 337-009 Page 8 of 59 

 
System Components / Process Summary 
 
Pressure distribution systems require the following basic components: septic tank (or other 
pretreatment to the same quality as domestic septic tank effluent), pump or siphon chamber or 
equivalent, transport line, manifold, laterals, and drainfield. 
 
Figure 1 illustrates the major components of a typical pressure distribution system that are 
described below: 
 
Component Primary Function 
 
Septic tank (or other pre- Solids separation and storage 
 treatment device) 
 
Screen Protect pump and distribution network orifices from solids 
 
Pump chamber (surge tank) Transport a specific volume of effluent from the Surge tank 

pump chamber to the distribution network.  Accumulate 
effluent between pump cycles and during malfunction. 

 
Transport line Pipeline that connects the pump to the Manifold. 
 
Manifold Piping network connecting the transport line to the various 

laterals. 
 
Control Panel NEMA-rated box containing all the controls for the 

pumping system, dose cycle counter, pump run time meter, 
and alarm controls. 

 
Laterals Small diameter pipes with orifices which distribute effluent 

within a trench or bed. 
 
Drainfield Allows the septic tank effluent to pass into the native soil or 

other receiving media where various biological and 
physical processes provide additional treatment. 
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1. Performance Standards 
 

1.1. Intent 
 

The intent of pressure distribution is uniform distribution of effluent throughout the 
receiving component. 

 
1.2. Measure of Performance 

 
The variation in orifice discharge rates within any one lateral must not be more than 
10%, 
 
The variation in orifice discharge rates over the entire distribution system must not be 
more than 15%, 

 

The squirt height difference must not exceed 21% (10% flow difference) between orifices on any 
one lateral.  The squirt height difference over the entire system must not exceed 32% (15% flow 
difference).  Remember to use a new drill bit during construction.  The following table gives the 
actual distances. 
 

Maximum Flow Difference Allowed (Inches) 
Nominal Residual Squirt Height 10% Flow Difference 15% Flow Difference 

2 Feet 5 Inches 7.5 Inches 
5 Feet 12.5 Inches 19 Inches 

 
1.2.1. A minimum residual pressure of 0.87 psi (2 feet of head) is required for systems 

with 3/16 inch diameter orifices and larger, and 2.18 psi (5 feet of head) is 
required for systems with orifices smaller than 3/16 inch. 

 

Generally, the testing should verify that distribution is uniform with the required minimum 
residual pressure, that the system is dosed at the proper volume and frequency, and that the 
alarms are functioning properly.  Suggested methods are provided below.  If problems are 
encountered during testing, the installer should notify the designer or engineer.  Wiring 
problems should be referred to the electrician.  Described below are the steps for conducting a 
pressure test. 
 
 Measure squirt height. 
 
 Minimum squirt height for orifice size: 
  3/16" orifice size = 2' or 24" squirt height 
  1/8" orifice size = 5' or 60" squirt height 
  5/32" orifice size = 5' or 60" squirt height 
 
 Check uniformity of squirt height. 
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 An alternate method to the squirt height is to attach a clear PVC stand pipe to the end of the 

lateral.  The true residual head is measured from the top of the lateral pipe to the top of the 
water column. 

 
 Check float placement.  High water alarm, “on” level, “off” level, and “redundant off” 

alarm must activate or deactivate at the elevation called out on the plan.  It is recommended 
that, for simplicity and accuracy, these adjustments be made with the float tree out of the 
water. 

 
 Ensure that the pump delivers the correct dose to the drainfield. 
 
 Demand dose systems:  Verify that "dry" float settings (completed above) send the correct 

dose to the drainfield when floats are in water.  This may require minor adjustments of float 
placement.* 

 
 Timed dose systems: 
(1) Determine the time required to send a full dose to the drainfield.  This can be done by 

running the system in manual.  Be sure there is plenty of water in the pump chamber.  Timer 
run times provided by designers or engineers must be field tested. 

 
(2) Using the time obtained above, verify that when the system runs automatically it runs the 

time required to send the proper dose to the drainfield.  This is important because timers are 
difficult to set, i.e., setting a timer to 2.2 minutes may not ensure a run time of 2.2 minutes.  
Two steps to speed this process are to start testing with the pump chamber mostly full and to 
set “off” time temporarily to minutes or seconds.* 

 
(3) Verify that the timer off time is the same as that specified in the plan or will dose the system 

the correct number of times a day.  Check this number in minutes and note the off time.  One 
can verify activation levels by use of lights on timer.  For instance, if the drainfield is to 
receive 4 doses per day, the off time should be approximately 6 hours. 

 
(4) Verify that high water alarm does not turn the pump on.  If high water alarm turns the pump 

on, the system will not be approved. 
 
Timed dose systems only:  Verify that the system will dose the correct number of times per day 
and that no float in the system turns the pump on independent of the timer.  A system with a timer 
override float will not be approved. 
 
If problems are discovered during the functional testing, first contact the designer or engineer.  
If the wiring needs adjustment, the electrician should be contacted. 
 
In preparation for Health District final inspection, fill the pump chamber. 
 
An additional test for equal distribution, which takes into consideration draindown after the 
pressure cycle, is described here. However, it is somewhat tedious. For systems with laterals 
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having more than 18 inches difference in elevation, the volume of liquid from an orifice (same 
size as the others in the laterals) placed in a plug or cap in the end of each lateral can be 
collected from a complete cycle and measured.  The variation between the largest volume and 
the least volume collected must not be more than 15%. Use of manifold designs shown in 
Figures 6A and 6B will eliminate significant drainback. 
 
*  Determination of float activation level in water may take several tries.  For both system types, 
note pump run time that delivers proper dose.  Record the results. 
 
2. Application Standards 
 

2.1. Listing 
 

Pressure distribution is a public domain distribution technology, but it does not appear 
on the department’s List of Registered On-site Treatment and Distribution Products.  It 
may be permitted by local health officers as a public domain pressure distribution 
system (WAC 246-272A-0010) as long as there is departmental RS&G for this 
technology. 

 
2.2. Permitting 

 
Installation permits, and if required, operational permits must be obtained from the 
appropriate local health officer prior to installation and use. 

 
2.3. Pretreatment 

 
2.3.1. A pressure distribution system must be preceded by a properly sized two-

compartment septic tank with effluent baffle screen (see 2.3.3).  Exception, see 
2.4.2. 

 
2.3.2. Septic Tank - The septic tank must be designed in compliance with Washington 

State On-Site Sewage System Regulations (WAC 246-272A-0232) and with the 
Washington State Recommended Standards and Guidance for On-site Sewage 
System Tanks. Until sewage tank rules are available, all septic tanks must also: 

 
2.3.2.1. be watertight to a level above any possible seasonal ground water.  The 

local health officer may require leak testing. 
 

2.3.2.2. include screening of the effluent, unless the screening is around the pump. 
 

2.3.2.3. have service access manholes and monitoring ports for the inlet and outlet. 
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Septic Tank - (See Figure 2) 
 
Watertightness - Some or all of the following materials can be used to aid in achieving water 
tightness of the tanks:  
 
- Use caste-in-place flexible rubber gaskets in the inlet and outlet openings, using stainless 

steel clamps to seal the rubber to the pipes. 
- Use of flexible rubber gaskets sealed to the inlet and outlet openings with a ratcheted 

expansion seal and using stainless steel clamps to seal the rubber to the pipes.  
- Use of expanding grout material as a means of sealing tanks and risers.  Some grouts will 

shrink and crack over time, and thus allow tanks to leak well after the tank is backfilled. 
Bentonite backfill around the tank seams and pipe entrances may help provide a water tight 
tank. 

- Epoxy is another effective method of sealing some kinds of joints, but the weather conditions 
must be ideal and there is no capacity for flex. 

- Rubber grommets around smaller inlet and discharge pipes, conduit and junction box 
penetrations can also be effective in controlling leaks. 

- Risers – A 24-inch riser is practical when installing it over a 20-inch hatch of the septic tank 
because a solid foundation is needed to attach the riser to the tank.  If a riser is integral to 
the top of the tank, a 20-inch riser will suffice. 

 
2.3.3. Outlet Baffle Screen / Filter - An outlet baffle screen or filter must meet the 

following performance criteria: 
 

2.3.3.1. protect the pressure distribution drainfield discharge orifices from plugging 
by particles larger than the orifices. 

 
2.3.3.2. protect the effluent pump from damage due to particles which exceed the 

pump’s capacity to pass (may be an issue with some types of pumps). 
 

2.3.3.3. perform these functions without loss of performance between routine 
service events. 

 
2.3.3.4. perform these functions with routine service no more frequent than that 

required for other system components or the system as a whole. 
 

2.3.3.5. is constructed of durable, non-corroding materials. 
 

2.3.3.6. draws liquid from the “clear zone” of the septic tank. 
 

2.3.3.7. be designed, constructed and installed for easy and thorough cleaning. 
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Outlet Baffle Screen / Filter -- Effluent flowing through a screen at the outlet of the septic tank is 
at very low head and therefore particles cannot be forced through the openings. In addition, 
servicing the screen does not involve pump, control floats, wiring and discharge pipes. Below 
are listed some specific criteria for baffle screens that meet the standards. 
 
Maximum mesh opening of 1/8 inch (protects discharge orifices of 3/16 inches or larger, and 
pumps with the capacity to pass up to a 1/8 inch sphere.  For orifices smaller than 3/16 inches 
diameter, the screen should have a mesh size of 1/16 inch smaller than the orifice it is designed 
to protect.) 
 
Non-corrosive material (durability leads to improved product life-span and performance). 
 
Provide an open area flow capacity at least equal to the flow capacity provided by a 4 inch 
diameter PVC pipe. The minimum area will very likely require a high frequency of cleaning and 
therefore not meet the standard of performance between service intervals.  In standard practice 
a much larger flow area is used.  The larger flow areas will result in longer intervals between 
services for the same hydraulic and organic strength loadings. 
 
The screen must be securely fastened to prevent dislodging or misalignment (this relates to long-
term performance and servicing). 
 
Be easily removable and/or designed, constructed and installed for easy and thorough cleaning 
(this relates to long-term performance and servicing). 
 
Draw liquid from the “clear zone” of the septic tank, the zone between 40% down from the top 
of the liquid and 40% up from the bottom of the tank (this relates to performance and service 
interval, as well as general septic tank performance). 
 
Be capped, covered or otherwise constructed to prevent scum or other floatable solids from 
discharging from the tank by bypassing the screen or filter (this relates to product performance). 
 
Other specifications may be used to meet the outlet baffle screen / filter performance. 

 
2.4. Pump Chamber 

 
2.4.1. Pump Chamber Requirements - All pump chambers must be structurally sound 

and conform to Washington State On-Site Sewage System Regulations (WAC 
246-272A) and with the Washington State Recommended Standards and 
Guidance for On-site Sewage System Tanks.  Until sewage tank rules are 
available, all pump chambers must also: 

 
2.4.1.1. be water tight to a level above any possible seasonal ground water.  Leak 

testing may be required. 
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2.4.1.2. all pump chambers must be equipped with a twenty-four (24) inch 
minimum diameter, water tight riser with a secured lid that extends to the 
ground surface.  Lids must be equipped with an airtight gasket to eliminate 
nuisance odors and be secured from accidental or intention removal by 
unauthorized persons, especially children. 

 
2.4.1.3. the internal volume of the pump chamber must be sufficient to provide the 

daily design flow volume, dead space below the pump inlet for sludge 
accumulation, and sufficient depth to provide full time pump submergence, 
when required. An additional emergency storage volume of at least 75% of 
the daily design flow is also required (may include volume to flood capacity 
in both the pump tank and the septic tank). 

 

Pump Chamber Volume - For most applications, an 18 inch minimum space for sludge 
accumulation in the pump chamber is prudent.  Pump chambers receiving septic tank effluent 
will accumulate sludge and scum, and in some new systems it will form quite rapidly.  The 
sludge level will never be above the intake of the pump.  Emergency storage is required for 
periods of power outages or equipment malfunctions. 
 
For systems where continuous operation and maintenance are provided by a management entity 
acceptable to the local health department, a reduction in the volume required for reserve storage 
may be considered. 
 
Reductions in pump chamber volume may also be considered when "Duplex" or redundant 
pumps are used. 

 
2.4.1.4. include a screen if one is not provided at the outlet of the septic tank. (See 

2.3.3 for performance criteria of the screen.)  The local health officer may 
allow this option only if O&M is assured through contract with third party 
entity. 

 

Screening at the septic tank outlet may result in a higher quality effluent than screening around 
the pump, as the flow rate through a septic tank baffle screen is much lower than through a 
screen around the pump.  However, large pump chambers can continue to accumulate 
screenable solids, as it is still a biologically active fluid.  Therefore, it should be assumed that 
septic tank effluent, once screened, can still produce sludge and scum in the pump chamber.  A 
pump screen designed to fulfill the performance requirements and to prevent collapsing between 
service intervals may be a wise choice either by itself or in conjunction with a septic tank 
effluent filter.  However, some pumpers insist that screens in pump chambers are a bad idea and 
cause many maintenance problems. 
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2.4.2. Pump Vault System in a Single Compartment Septic Tank - Septic tanks in 

Washington must have two compartments.  However, an exception to this is 
where a pump vault is used in a single compartment septic tank.  In addition to 
meeting all the requirements for pressure distribution systems with a separate 
pump chamber, there are additional criteria and limitations when using this 
combination of septic tank and pump vault.  They are listed below: 

 
2.4.2.1. The minimum storage and pump working volumes in the septic tank must 

be equivalent to a septic tank with a separate pump chamber.  The 
minimums are a) sufficient volume to handle the functions of a septic tank, 
and to keep the pump submerged, when required, b) surge volume to hold 
one day’s design flow, and c) additional storage for emergency situations 
equal to 75% of the surge volume. 

 
2.4.2.2. The pump vault must: 

 
2.4.2.2.1. extract liquid from the middle of the clear zone of the septic tank, 

 
2.4.2.2.2. have integral screening or other methods to prevent solids greater than 

1/8” to pass into the pump, 
 

2.4.2.2.3. have screening with a minimum wetted open area of 12 ft2, 
 

2.4.2.2.4. be able to supply liquid to the pump as rapidly as it is discharged from 
the vault while keeping the pump submerged, 

 
2.4.2.2.5. perform to these specifications between normal service intervals 

established for the rest of the system (minimum time – 6 months). 
 

2.4.2.3. The pump vault must be designed and constructed to facilitate removal and 
maintenance of the vault screen, pumps, and floats. 

 
2.4.2.4. The flow rate from the pump must not exceed 30 gpm.  The fluctuation of 

the liquid level in the tank must not exceed 10 inches.  Larger fluctuations 
are allowed for emergency storage to accommodate power outages or pump 
failure. 

 
2.4.2.5. The minimum hydraulic detention time in the tank must be 24 hours.  The 

clarified zone must be at least 10 1/2 inches, with a minimum clearance of 3 
inches between the bottom of the scum layer and the entrance to the 
screening device.  The minimum distance between the top of the sludge and 
the entrance to the screening device must be 6 inches. 

 
2.4.2.6. The effluent quality discharged from a pump vault in a single compartment 

tank must be equal to the expectation for a separate pump chamber that 
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receives screened effluent from a two-compartment septic tank. 
 

2.4.2.7. Materials and construction must assure a watertight vessel, which is 
resistant to corrosive attack by chemicals and conditions typical for a 
sewage environment. 

 
2.4.2.8. The minimum size of septic tank must be 1500 gallons as measured at the 

invert of the outlet.  In addition, the lowest liquid level (pump off) must 
have a minimum of 1000 gallons, and thereafter coincide with the 
requirements of WAC 246-272A-0232. 

 
2.5. Pumps, Fittings and Controls 

 
2.5.1. Pumps must be selected to pump effluent and be capable of meeting the minimum 

hydraulic flow and head requirements of the proposed on-site system.  Additional 
requirements that pumps and pump installations must meet are: 

 
2.5.1.1. Pumps 

 
2.5.1.1.1. All pumps must be installed so that they can be easily removed and/or 

replaced from the ground surface.  (Under no circumstances shall 
pump replacement and/or repair require service personnel to enter the 
pump tank). 

 
2.5.1.1.2. All pumps must be fitted with unions, valves and electrical 

connections necessary for easy pump removal and repair. All pumps 
must be protected by approved outlet baffle screens in the chamber 
preceding the pump chamber or by pump screens, as described in 
previous sections. 

 

In addition, pumps and controls should have gas-tight junction boxes or splices and have 
electrical disconnects (as per National Electric Code) appropriate for the installation.  The 
boxes should be placed so that they do not interfere with the servicing of other components. 

 
2.5.1.1.3. Pumps and electrical hook-ups must conform to all state and local 

electrical codes. 
 

2.5.1.1.4. If any portion of the pump fittings or transport line is at a higher 
elevation than the drainfield, the system must be equipped with an air 
vacuum release valve or other suitable device to avoid siphoning. 
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If a check valve is used in the system, a vent hole should be installed upstream from the check 
valve so the pump volute (impeller chamber) is kept filled with effluent.  Some pumps may 
cavitate if the impeller is not kept submerged.  Under most circumstances this hole will be 
needed only when the chamber is first filled with liquid or after it has been cleaned. 

 
2.5.1.2. Pump Controls 

 
2.5.1.2.1. Timed dosing is recommended whenever pressure distribution is used. 

 WAC 246-272A requires timed dosing in the soil dispersal 
component for all sites where technologies meeting Treatment Levels 
A or B are mandated, soil dispersal components having daily design 
flows between 1000 and 3500 gallons of sewage per day, and in the 
soil dispersal component following all repairs using the allowances of 
Table IX in WAC 246-272A-0280.  Technologies, such as sand filters, 
recirculating gravel filters, sand lined trenches, mounds, and other 
treatment components also require timed dosing in order to assure 
those technologies meet treatment requirements or expectations.  For 
systems requiring time-dosed pressure distribution, accessible controls 
and warning devices are required, and must: 

 
2.5.1.2.1.1. meet the functional requirements for pressure distribution, 

 
2.5.1.2.1.2. deliver prescribed dose sizes uniformly to the orifices in the 

distribution network, 
 

2.5.1.2.1.3. deliver the effluent to the distribution network in evenly 
spaced doses over a 24 hour period, 

 
2.5.1.2.1.4. provide prescribed resting periods between doses, 

 
2.5.1.2.1.5. assures no more than the design volume for each 24 hour 

period is delivered to the receiving component, 
 

2.5.1.2.1.6. record and store the pump run time and number of dose 
cycles, 

 
2.5.1.2.1.7. have controls and components listed by Underwriter’s 

Laboratory or equivalent, and 
 

2.5.1.2.1.8. alarm circuit independent of the pump circuit. 
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Timed dosing is not required for pressure distribution soil dispersal components following 
treatment components that are timed dosed.  The flow is already time-dosed to the treatment 
component, and therefore the pump chamber out of the treatment component may be demand-
dosed.  To detect extraneous flows, an elapsed time meter can be used to monitor the integrity of 
the liner of a packed bed filter, such a sand filter, by comparing the volume of liquid pumped 
from the sand filter with the volume pumped into it. 
 
Timed dosing is strongly recommended on all pressure distribution systems.  This type of system 
enhances performance, reliability, and protection from abuse.  The requirements in WAC 246-
272A and the recommendations in this document are based on the need to control the size of 
doses to the coarser and single grained soils and treatment media.  Timed dosing also prevents 
hydraulic overload of the receiving component.  Usual sources of hydraulic overload are 
excessive water use in the facility or groundwater infiltration into the septic tank or pump 
chamber. 
 
Timed dosing means that both the length of each dose (produces gallons per dose) and the 
interval between doses (which determines the number of doses per day) is controlled by a timing 
device whenever a dose volume is in the pump chamber.  The number of pump cycles should be 
adjustable and in sufficient number to meet the design needs of the system. 
 
As the number of dose cycles increases, the amount of effluent delivered per dose must decrease 
(in order to prevent more than daily design dose from being delivered to the drainfield).  
Delivering more than 6 or 8 doses per 24 hours will require one or more of the following 
features to be designed into the system: 
 orifices at 12:00 o’clock to keep the piping network full or mostly full of effluent between 

doses (to reduce the volume per dose) 
 transport, manifold and lateral pipe diameters are reduced (to reduce the volume per dose) 
 orifice size is reduced (to help reduce the volume per dose) 
 fluid velocity in pipes is increased (to help scour the pipe and as a consequence of the 

reduced pipe size) 
 residual hydraulic head at the orifices is increased (to help clear the smaller orifices) 
 check valves are placed into the system to prevent flowback (to reduce the volume per dose) 
 a performance test of the check valves, as many do not perform as intended. 
 
 

2.5.1.2.2. When the treatment component is timed dosed prior to a soil dispersal 
component, the soil dispersal component does not need separate timed 
dosing.  In this case, only a demand dosing system with a dose cycle 
counter and hour meter (or a water meter on the water supply or 
sewage stream) is required for the soil dispersal component. 

 
2.5.1.2.3. Demand controlled pressure distribution systems must include an 

electrical control system that: 
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2.5.1.2.3.1. has the alarm circuit independent of the pump circuit. 
 

2.5.1.2.3.2. will meet the functional and reliability requirements for 
pressure distribution. 

 
2.5.1.2.3.3. has controls and components that are listed by UL or 

equivalent. 
 

2.5.1.2.3.4. is secure from tampering and resistant to weather (minimum 
of NEMA 4). 

 
2.5.1.2.3.5. located outside, within line of sight of the pump chamber. 

 
2.5.1.2.4. All control panels must have cycle counters and elapsed time meters 

for all pumps.  Alternatively, a water meter on either the water supply 
or sewage streams will satisfy this requirement. 

 
2.5.1.2.5. All control panels must be equipped with both audible and visual high 

liquid level alarms and the alarms must be placed in a conspicuous 
location. 

 
2.5.1.2.6. Float switches must be mounted independent of the pump and 

transport line so that they can be easily replaced and/or adjusted 
without removing the pump. 

 

The minimum requirements for timed pump cycle controls are a timer actuator float for the 
pump and a high liquid level alarm.  In addition, a low liquid level off float is highly 
recommended.  [See next section, Floats, for a discussion.] 

 
2.5.1.2.7. Electrical control and other electrical components must be approved 

by Underwriters Laboratories (UL) or equivalent. 
 

2.5.1.2.8. Other standards that engineers, designers and installers need to be 
aware of and comply with are electrical standards for pump and 
control systems established by Washington State Department of Labor 
and Industries. 

 
A control box or panel installed on a treated 4” X 4” post is acceptable practice and does not 
produce irritating resonations for the building occupants as occurs when the control panel is 
mounted on buildings. 
 
 
 

2.5.1.2.9. Minimum Dose Frequency - The minimum dosing frequency must be 
according to the following: 
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Soil Type 1 and 2 4 times per day 
Soil Type 3 4 times per day 
Soil Types 4-6 1 to 2 times per day 

 

Dose Frequency - Although this standard lists the minimum frequency for various soil types, 
more frequent doses than the minimum recommendation may be desirable in some designs.  
Dosing of drainfields provides intermittent aeration to the infiltrative surface.  With this method, 
periods of loading are followed by periods of resting, with cycle intervals ranging from hours, to 
a day or more.  The resting phase should be sufficiently long to allow the system to drain and 
expose the infiltrative surface to air, which encourages degradation of the clogging materials by 
aerobic bacteria.  In sands, however, the rapid infiltration rates can lead to bacterial and viral 
contamination of shallow ground water, especially when first put into use.  Therefore, systems 
constructed in these soils should be dosed with small volumes of wastewater four or more times 
a day to prevent saturated conditions from occurring and hence, inadequate treatment.  In finer 
textured soils, saturated flow is much less likely, so frequent doses do not add to the 
performance.  Large, less frequent doses are more suitable in these soils to provide longer 
aeration times between doses (EPA, et al). 

 
2.5.2. Floats (or other types of liquid level sensors) 

 
2.5.2.1. For pump chambers serving single family residences, the necessary floats or 

liquid level sensors are to actuate and turn off the pump control system, and 
a high water alarm float.  “Redundant off” controls are optional, but highly 
recommended, and may be required by the local health officer. 

 
2.5.2.2. Commercial and multi-family applications are required to meet Washington 

State Department of Labor and Industries requirements for Class I, Division 
I locations.  These locations include redundant off and special ratings on 
installed motors and equipment. 

 
2.5.3. Siphons - Siphons may be used for charging a pressure distribution system.  

However, they are flow-dependent and cannot provide evenly spaced doses, nor 
limit the daily volume (See Appendix D).  Therefore, siphons cannot be used 
where standard 2.5.2.1. is required unless specific design elements cause the 
siphon to produce the performance of 2.5.2.1.  Where siphons are used the 
following requirements apply: 

 
2.5.3.1. The area to be dosed must be downhill from the siphon chamber and 

according to manufacturer’s instructions for minimum elevation 
differential. 

 
2.5.3.2. The effluent must be screened before entering the siphon chamber. 

 
2.5.3.3. The siphon must be installed to allow access for maintenance and cleaning. 
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2.5.3.4. The dose counter(s) must be incorporated into the design and installation. 

 
2.5.3.5. Siphons can only be used where timed dosing is not required, or where 

some system or arrangement delivers effluent to the siphon chamber evenly 
over a 24 hour period and no more than the maximum design flow for the 
system. 

 

These criteria can be met by the use of a small electric pump, which delivers effluent to the 
siphon chamber evenly over a 24-hour period.  This pump is sized to deliver no more than the 
daily design flow to the siphon chamber in a 24 hour period.  The siphon then doses a sand 
filter, mound or sand-lined drainfield. 

 
2.5.3.6. Siphons may only be used where they will be monitored and managed to the 

satisfaction of the local health officer. 
 
Other important considerations: 
 Proper siphon size must be selected, as they are available in many sizes. 
 Air leaks in the siphon or fittings will prevent the siphon from functioning. 
 If the siphon chamber fills too rapidly, the bell and siphon will not receive a full dose of air 

and will enter a trickling mode. 
 Adjustment to the "trip" level of the liquid in the siphon chamber is limited; dose volume is 

better handled by careful sizing of the siphon chamber. 
 Blockage of the snifter tube, even momentarily, at the end of the discharge cycle, will cause 

the siphon to enter a trickling mode. 
 Transport pipe must be vented just outside the siphon chamber and other venting must be 

placed in the system as needed. 
 It is advisable not to bury the transport pipe until the system is tested and proper operation is 

verified; additional venting may be needed for unanticipated air locks (see Figures 9 and 10). 
 

2.6. Piping Materials 
 

The pipe materials must meet the following minimum specifications: 
 

2.6.1. At a minimum, the material must meet ASTM D2241 Class 160 or equivalent. 
 

2.6.2. For schedule 40 and schedule 80 PVC, use ASTM D1785. 
 

2.7. Manifold 
 

(See Appendix A-4) 
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The primary function of the manifold is to deliver equal flow to all lateral orifices while 
minimizing system friction losses.  While manifold patterns may take many forms, the most 
common are the center and the end manifolds.  End manifolds suffice for short laterals but 
center manifolds allow for use of smaller lateral pipe sizes. 
 
Manifold / Lateral Connection: 
 
The laterals can be connected to the manifold in several ways.  The manifold to lateral 
connection must be appropriate for the site conditions and the specific use.  Several types are 
described below: 
 
 A header manifold is positioned at an elevation below the laterals (Figure 3A), with 

check valves, flow control valves and feeder lines to each lateral.  This configuration will 
maintain the manifold, feeder lines and laterals full between doses, will not allow drain back, 
and can be adjusted at one location to equalize residual head in all laterals.  This 
arrangement can deliver small volumes per dose, allowing many doses per day, if desired.  
Caution should be taken to minimize the potential for effluent freezing in the laterals and 
manifold. 

 A header manifold is placed at an elevation above the laterals (Figure 3B) without check 
valves, with flow control valves and feeder lines to each lateral.  The measured flows from an 
orifice in each lateral are nearly equal without the use of check valves and without 
maintaining the system full between doses. 

 Tee-to-Tee with manifold below (See Figure 4) - When freezing and sloping site 
conditions are not a concern, this method of construction can be used to allow a very rapid 
pressurization of the system, especially if the transport line remains full between doses.  When 
check valves are used in the manifold just downstream of each lateral, the manifold (and 
laterals too, when orifices are in the 12 o'clock position) stays full of effluent between doses.  
With this style, (1) there is no drainback from the upper laterals and manifold into the lower 
lateral, (2) the system is completely charged within just a second or two after the pump is 
turned on, and (3) the system can be dosed with very small volumes per dose. 

 [Note caution about check valves in section 2.7.1. of this section.] 
 Cross construction (See Figure 5) - If the lateral orifices are drilled in the 6 o'clock 

position, this design will allow the laterals and a portion of the manifold to drain between 
doses, assuming the transport line remains full between doses. 

 Tee-to-Tee with the manifold above - If the lateral orifices are drilled in the 6 o'clock 
position, the entire distribution network will drain after each dose.  This may be desirable on 
a sloping site (where check valves are not installed in the manifold), to prevent upper laterals 
from draining back through the manifold to the lowermost laterals, thereby overloading them. 
 If the orifices are drilled in the 12 o'clock position, the laterals will remain full between 
doses.  This may be desirable when the objective is to pressurize the distribution network 
quickly without the use of check valves.  Caution should be taken to minimize the potential for 
effluent freezing in the laterals. 

 
 

Sloping Sites:  Manifold designs for sloping sites are particularly critical.  Laterals at different 
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elevations will have different residual pressures, with the lowest lateral having the highest 
residual.  In addition, if the manifold is not designed correctly the lowest lateral will receive 
pressure before the top lateral and system backflow will continue to the lower laterals after the 
pumping cycle has ended.  In this instance, the lowest trench will receive more flow than the 
others, with the potential for overload.  While there may be several solutions to these problems, 
Figures 3A & 3B illustrate two methods for resolving them.  The check valves and flow control 
valves shown in Figure 6A and 6B are assumed to be an integral part of the manifold. 

 
2.7.1. Check Valves 

 
2.7.1.1. When check valves are used, they must be installed so that they can be 

removed for servicing or replacement.  This means that unions or some 
other fitting need to be included in the installation of check valves. 

 
2.7.1.2. The location of check valves must be well documented and marked.  

Preferably they are located in a structure that is accessible from the surface. 
 

Check valves occasionally require maintenance, and therefore should be installed so that they 
can be removed for servicing or replacement.  Unions placed at the check valve are a common 
means to allow servicing of the check valves while avoiding destruction or severe excavation of 
the manifold.  Some brass check valves can be disassembled without removing them from the 
line. 

 
2.8. Laterals 

 
(See Appendix A-1, A-2, A-3) 

 

The laterals in a pressure distribution system are perhaps the most important design aspect.  All 
design considerations to this point are essentially to serve the delivery of equal flows to each 
square foot of drainfield bottom area. 
 
Orifice Design: 
The actual flow rate from each orifice is best represented by the equation: 
 
Qo = 11.79 d2 h0.5 

 
where: 
 Qo is the orifice flow in gallons per minute 
 d  is the orifice diameter in inches 
 h  is the discharge head in feet (also called residual head) 
  (see Appendix A-2 for a derivation of this equation) 
 
There are other factors complicating accurate calculation of the orifice flow rate such as 
accurate drilling of holes, class of pipe, size of pipe, and slight variations in the friction 
coefficients used for fittings.  Proper technique and practice in drilling holes includes use of 
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proper drill size and a sharp bit.  Accurate holes also may require jigs or other drill stabilizing 
tools to prevent wobble and to drill the hole perpendicular to the pipe.  Proper layout and 
control will ensure that the design number of orifices are actually placed in each lateral. 
 
The above formula for calculating orifice discharge rates is recommended.  However, the choice 
of coefficient to use in a design can vary from 11.79 to 16, depending on the experience of the 
designer in being able to predict accurately and control for the friction losses and other 
variables of construction and manufacture.  For many designers, experience has shown that use 
of a slightly higher coefficient in the equation more accurately predicts the actual flow.  For 
whichever coefficient is selected, it is critically important that the same coefficient be used 
throughout the design.  Other ways to handle the inaccuracies are to add 10% to the total flow 
after the calculations, or to design to more than minimum residual head.  All of these are 
acceptable. 

 
2.8.1. Residual Pressure Requirements - For systems with orifice diameters of 3/16 inch 

or larger, the minimum residual head at the orifice is 2 feet (.87 psi).  For systems 
with orifices less than 3/16 inch diameter, the minimum residual head is 5 feet 
(2.18 psi). 

 
2.8.2. Orifice Size and Orientation 

 
2.8.2.1. Orifices must be no smaller than 1/8 inches in diameter. 

 
2.8.2.2. When using gravelless chambers with pressure distribution, the orifices 

must be oriented in the 12 o’clock position.  If one or two orifices are 
placed in the 6 o’clock position to facilitate draining after each pump cycle 
(to prevent freezing in areas of the state where that may occur or to prevent 
build-up of microbial growth inside the laterals), they must have some 
mechanism to break the flow (an orifice shield that drains, a pad of gravel, 
etc.). 

 

See sections on orifice size, orientation and shields, and Figure 7. 

 
2.8.3. Orifice Spacing 

 

To prevent excessive variations in discharge rates and possible subsequent localized hydraulic 
overload, the maximum acceptable flow deviations stated in the Performance Testing section 
(Section 1.2.) of this document must be heeded. 

 
2.8.3.1. Sand filters (including sand lined trenches), mounds and pressure 

distribution in soil types 1, and 2 and in medium sands, must have a 
minimum of one orifice per 6 ft2 of infiltrative surface area, evenly 
distributed. 
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2.8.3.2. In other soil types, there must be a minimum of one orifice every six feet on 
center along the lateral. 

 

While these are minimum requirements, orifices spaced at closer intervals may be prudent. 
Closer orifice spacing should be considered when small doses are specified and where the 
infiltrative surface is in highly structured soils or has large macropores. 

 
2.8.3.3. The maximum spacing between the outside laterals and the edge of the 

trench or bed must be 1/2 of the selected orifice spacing, ±0.5 feet. 
 

2.8.4. Orifice Shields 
 

Orifice shields may be the half pipe design, the local cap type, or another design which 
accomplishes the same end result.  See Figure 7. 

 
2.8.4.1. When orifices are oriented in the 12 o'clock position, orifice shields or 

gravelless chambers must be provided. 
 

2.8.4.2. The shields must be strong enough to withstand the weight of the backfill 
and large enough to protect the orifice from being plugged by pieces of 
gravel. 

 
2.8.5. Cleanouts and Monitoring Ports 

 
2.8.5.1. All pressure distribution laterals must be equipped with cleanouts and 

monitoring ports at the distal ends (see Figures 8A and 8B).  These 
cleanouts and monitoring ports must: 

 
2.8.5.1.1. have threaded removable caps or plugs on the ends of the laterals to 

allow for cleaning the laterals and for monitoring the lateral pressure, 
 

2.8.5.1.2. be large enough to allow access to caps or plugs with hands, tools, etc. 
 

2.8.5.1.3. be accessible from the ground surface, 
 

2.8.5.1.4. be open and slotted at the bottom, and 
 

2.8.5.1.5. be void of gravel to the infiltrative surface to allow visual monitoring 
of standing water in the trench or bed. 

 
2.8.5.2. All designs must show them in detail and explain how they accomplish the 

respective tasks. 
 

The functions of monitoring and cleanout can be separated and also be accomplished in other ways. 
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2.8.6. Trenches 

 
2.8.6.1. In a pressure drainfield, as in any drainfield, the bottom of the trench must 

be level, ± 0.5 inches. 
 

2.8.6.2. The bottom and sides of the trench must not be smeared. 
 

2.8.6.3. In gravel-filled trenches and beds, an acceptable geotextile must be used on 
top of the gravel before backfilling. 

 
2.8.6.4. On sloping sites, the trenches and laterals must run parallel to the natural 

ground contours. 
 

2.9. Minimum Design Submittal 
 

A completed design must include the following as a minimum: 
 
2.9.1. meeting all requirements of WAC 246-272A-0200, 

 
2.9.2. daily design flow, 

 
2.9.3. septic tank size, location and outlet invert elevation, 

 
2.9.4. pump pickup elevation and location, or siphon invert elevation and location, 

 
2.9.5. size of pump or siphon chamber, 

 
2.9.6. transport line length, location, highest elevation, and diameter, 

 
2.9.7. all valves or other such components in the system, 

 
2.9.8. manifold diameter, location, length, and orientation, 

 
2.9.9. lateral diameter, location, length, orientation, and elevations, 

 
2.9.10. orifice diameter, spacing, and orientation, 

 
2.9.11. dose volume, pumping rate (gpm), dose frequency, and design residual pressure, 

 
2.9.12. location and detail of access ports on the laterals, 

 
2.9.13. detail of pump controls, floats, and the position of the floats, 

 
2.9.14. an electrical wiring diagram specific to the project, 
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2.9.15. system parameters and calculations used by the designer to arrive at the 
component sizing and flow distribution shown in the design, and  

 
2.9.16. a user's manual for the pressure distribution system must be developed and 

provided to the homeowner and the local health department.  This document may 
be developed in conjunction with the installer and submitted with the as-built 
information, but will be the responsibility of the designer. 

 
2.10. Construction Record Information 

 
A completed construction record submission must contain, at a minimum, the following 
items: 

 
2.10.1. all the items contained in the design submittal listed above, as installed, 

identifying any changes from the approved plan, 
 

2.10.2. the measured drawdown per dose cycle, 
 

2.10.3. timer functions, 
 

2.10.4. residual pressure and/or squirt height at the end of each lateral, as inspected, and 
 

2.10.5. pump run time and pump time off. 
 

2.11. User’s Manual 
 

The user’s manual that is a part of the design submittal must contain, at a minimum, the 
following: 

 
2.11.1. diagrams of the system components, 

 
2.11.2. explanation of general system function, operational expectations, owner 

responsibility, etc., 
 

2.11.3. specifications of all electrical and mechanical components installed (occasionally 
components other than those specified on the plans are used), 

 
2.11.4. names and telephone numbers of the system designer, local health jurisdiction, 

component manufacturers, supplier/installer, and/or the management entity to be 
contacted in the event of a failure, 

 
2.11.5. information on the periodic maintenance requirements of the various components 

of the sewage system, and 
 

2.11.6. information on "trouble-shooting" common operational problems that might 
occur.  This information should be as detailed and complete as needed to assist 
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the system owner to make accurate decisions about when and how to attempt 
corrections of operational problems, and when to call for professional assistance. 

 
3. Operation and Maintenance 
 

The systems must be monitored and maintained at a frequency commensurate with the site, 
soil, system complexity and use patterns.  As a minimum, it is strongly recommended that 
the items in 3.1 - 3.5 be inspected at six months and then yearly, after the system is put into 
use. The local health department permit should clearly delineate who must perform the 
inspections.  Refer to the system construction record for initial readings and settings.  The 
owners of pressure distribution systems should be notified that their systems should be 
inspected and / or serviced on a yearly basis. 

 
3.1. Evaluate Drainfield 

 
3.1.1. for indications of surfacing effluent. 

 
3.1.2. for appropriate vegetation, landscaping impacts, ponds, etc. 

 
3.1.3. for absence of heavy traffic. 

 
3.1.4. for inappropriate building. 

 
3.1.5. for impervious materials or surfaces. 

 
3.1.6. for abnormal settling or erosion. 

 
3.2. Evaluate Laterals 

 
3.2.1. for residual pressure at the distal ends.  Confirm that it is the same as those 

recorded on the construction record.  If not the same, laterals and orifices need to 
be cleaned. 

 
3.2.2. for equal flows in each lateral. 

 
3.2.3. for need for cleaning.  Clean laterals and orifices as necessary. 

 
3.3. Measure Pump Run Time per Cycle and Drawdown 

 
Compare these values with those recorded in the construction record. If not the same, 
evaluate the system for improperly set timer control, float switches, clogged laterals, 
plugged orifices. 

 
3.4. Test Alarms 

 
Test alarms for proper functioning (high and low liquid level). 
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3.5. Evaluate Septic Tank and Pump Chamber 

 
3.5.1. for sludge and scum accumulations; pump when the sludge and scum thickness 

total 1/3 of the depth of the tank. 
 

3.5.2. for clogging, damage, and proper placement of outlet baffle screen.  Clean each 
time it is inspected or as needed to avoid clogging. 

 
3.5.3. for signs of leaking in tanks and risers.  Repair or replace if necessary. 

 
3.5.4. for risers and lids being above grade and having lids that are secure. 

 
3.5.5. for properly functioning of floats.  Movement should not be restricted.  Floats 

should be positioned correctly and provide positive instrumentation signals.  
Adjust and repair as necessary. 

 
3.6. Findings and Repairs 

 
All findings and repairs are to be recorded, records filed for ready access, and reports 
sent to local health department. 
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Appendix A – Useful Tables for Pressure Distribution 
 
The design tables in the four sections of this appendix have been developed in order to allow the 
designer to evaluate alternative lateral configurations. 
 
Appendix A-1, LATERAL DESIGN TABLE, has a table of maximum lateral lengths for various 
lateral diameters, orifice diameters and orifice spacings, and includes design criteria used to 
calculate maximum lateral lengths. 
 
Appendix A-2, ORIFICE DISCHARGE RATE DESIGN AID, contains a derivation of an 
equation used to calculate orifice discharge rates and includes a table of discharge rates for 
various residual heads and orifice diameters. 
 
Appendix A-3, FRICTION LOSS DESIGN AID, includes a derivation of an equation that can be 
used to calculate friction losses and a table of constants to simplify the calculation.  Also 
included is a table of friction loss for PVC pipe fittings. 
 
Appendix A-4, MAXIMUM MANIFOLD LENGTHS, lists the assumptions used to calculate the 
enclosed tables for maximum manifold length, one for 1/8 inch and 5/32 inch orifices (where the 
minimum residual head at the distal orifice must be 5 feet) and one for orifices of 3/16 inch and 
up (where the minimum residual head at the distal orifice must be 2 feet). 
 
Throughout Appendix A, it is assumed that laterals and manifolds will be constructed using only 
PVC pipe materials conforming to ASTM standards D-2241 or D-1785. 
 
 
A-1:  LATERAL DESIGN TABLES 
 
The maximum allowable length for any lateral is determined by allowable differences in 
discharge rates between the proximal and distal orifices.  These tables assume that Qp/Qd  <  1.1 
 
 Where Qp = the proximal orifice discharge rate 
             Qd = the distal orifice discharge rate 
 
The maximum allowable difference in discharge rates is 10%.  The maximum allowable lateral 
length is a function of lateral diameter and orifice diameter and is independent of the residual 
pressure. 
 
Orifice discharge rates are a function of orifice diameter and residual pressure (see Appendix A-
2 for a discussion).  Table A-1 gives the maximum lateral length for each orifice diameter, lateral 
diameter, and orifice spacing. 
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Table A-1 

Lateral Design Table 
 

 Maximum Lateral Length  (ft) 
Orifice Lateral Orifice Spacing Pipe Material 
(inches) (inches) (feet) Schedule 40 Class 200 Class 160 

      
1/8 1 1.5 42 51  
1/8 1 2 50 62  
1/8 1 2.5 57.5 72.5  
1/8 1 3 66 81  
1/8 1 4 80 96  
1/8 1 5 90 110  
1/8 1 6 102 126  
1/8 1.25 1.5 66 76.5 79.5 
1/8 1.25 2 80 92 96 
1/8 1.25 2.5 92.5 107.5 110 
1/8 1.25 3 105 120 123 
1/8 1.25 4 124 144 148 
1/8 1.25 5 145 165 175 
1/8 1.25 6 162 186 192 
1/8 1.5 1.5 85.5 96 100.5 
1/8 1.5 2 104 116 120 
1/8 1.5 2.5 120 135 140 
1/8 1.5 3 135 150 156 
1/8 1.5 4 164 184 188 
1/8 1.5 5 190 210 220 
1/8 1.5 6 210 240 246 
1/8 2 1.5 132 141 145.5 
1/8 2 2 160 170 176 
1/8 2 2.5 185 197.5 202.5 
1/8 2 3 207 222 228 
1/8 2 4 248 268 276 
1/8 2 5 290 310 320 
1/8 2 6 324 348 360 
5/32 1 1.5 31.5 39 39 
5/32 1 2 36 46 46 
5/32 1 2.5 42.5 52.5 52.5 
5/32 1 3 48 60 60 
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Table A-1 
Lateral Design Table (continued) 

 
 Maximum Lateral Length  (ft) 

Orifice Lateral Orifice Spacing Pipe Material 
(inches) (inches) (feet) Schedule 40 Class 200 Class 160 

      
5/32 1 4 56 72 72 
5/32 1 5 65 80 85 
5/32 1 6 72 90 96 
5/32 1 1/4 1.5 48 55.5 58.5 
5/32 1 1/4 2 58 68 70 
5/32 1 1/4 2.5 67.5 77.5 80 
5/32 1 1/4 3 75 87 90 
5/32 1 1/4 4 92 104 108 
5/32 1 1/4 5 105 120 125 
5/32 1 1/4 6 120 138 144 
5/32 1 1/2 1.5 63 70.5 73.5 
5/32 1 1/2 2 76 84 88 
5/32 1 1/2 2.5 87.5 97.5 102.5 
5/32 1 1/2 3 99 111 114 
5/32 1 1/2 4 120 132 136 
5/32 1 1/2 5 140 155 160 
5/32 1 1/2 6 156 174 180 
5/32 2 1.5 96 103.5 106.5 
5/32 2 2 116 124 128 
5/32 2 2.5 135 142.5 147.5 
5/32 2 3 150 162 168 
5/32 2 4 184 196 200 
5/32 2 5 210 225 235 
5/32 2 6 240 252 264 
3/16 1 1.5 24 30  
3/16 1 2 28 36  
3/16 1 2.5 32.5 42.5  
3/16 1 3 39 45  
3/16 1 4 44 56  
3/16 1 5 50 65  
3/16 1 6 60 72  
3/16 1.25 1.5 37.5 43.5 45 
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Table A-1 
Lateral Design Table (continued) 

 
 Maximum Lateral Length  (ft) 

Orifice Lateral Orifice Spacing Pipe Material 
(inches) (inches) (feet) Schedule 40 Class 200 Class 160 

      
3/16 1.25 2 46 54 56 
3/16 1.25 2.5 52.5 62.5 62.5 
3/16 1.25 3 60 69 72 
3/16 1.25 4 72 84 88 
3/16 1.25 5 85 95 100 
3/16 1.25 6 96 108 114 
3/16 1.5 1.5 49.5 55.5 57 
3/16 1.5 2 60 68 70 
3/16 1.5 2.5 70 77.5 80 
3/16 1.5 3 78 87 90 
3/16 1.5 4 92 104 108 
3/16 1.5 5 110 120 125 
3/16 1.5 6 120 138 144 
3/16 2 1.5 76.5 81 84 
3/16 2 2 92 98 102 
3/16 2 2.5 105 112.5 117.5 
3/16 2 3 120 129 132 
3/16 2 4 144 152 160 
3/16 2 5 165 180 185 
3/16 2 6 186 198 210 
7/32 1 1.5 19.5 24  
7/32 1 2 24 30  
7/32 1 2.5 27.5 35  
7/32 1 3 30 39  
7/32 1 4 36 44  
7/32 1 5 45 55  
7/32 1 6 48 60  
7/32 1.25 1.5 31.5 36 37.5 
7/32 1.25 2 38 44 46 
7/32 1.25 2.5 42.5 50 52.5 
7/32 1.25 3 48 57 60 
7/32 1.25 4 60 68 72 
7/32 1.25 5 70 80 80 
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Table A-1 
Lateral Design Table (continued) 

 
 Maximum Lateral Length  (ft) 

Orifice Lateral Orifice Spacing Pipe Material 
(inches) (inches) (feet) Schedule 40 Class 200 Class 160 

      
7/32 1.25 6 78 90 90 
7/32 1.5 1.5 40.5 45 46.5 
7/32 1.5 2 50 54 56 
7/32 1.5 2.5 57.5 62.5 65 
7/32 1.5 3 63 72 75 
7/32 1.5 4 76 88 88 
7/32 1.5 5 90 100 105 
7/32 1.5 6 102 114 114 
7/32 2 1.5 63 66 69 
7/32 2 2 76 80 84 
7/32 2 2.5 87.5 92.5 95 
7/32 2 3 99 105 108 
7/32 2 4 116 124 132 
7/32 2 5 135 145 150 
7/32 2 6 156 162 168 
1/4 1 1.5 16.5 21  
1/4 1 2 20 24  
1/4 1 2.5 22.5 27.5  
1/4 1 3 27 33  
1/4 1 4 32 40  
1/4 1 5 35 45  
1/4 1 6 42 48  
1/4 1.25 1.5 27 30 31.5 
1/4 1.25 2 32 36 38 
1/4 1.25 2.5 37.5 42.5 45 
1/4 1.25 3 42 48 48 
1/4 1.25 4 48 56 60 
1/4 1.25 5 55 65 70 
1/4 1.25 6 66 72 78 
1/4 1.5 1.5 34.5 39 39 
1/4 1.5 2 42 46 48 
1/4 1.5 2.5 47.5 52.5 55 
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Table A-1 
Lateral Design Table (continued) 

 
 Maximum Lateral Length  (ft) 

Orifice Lateral Orifice Spacing Pipe Material 
(inches) (inches) (feet) Schedule 40 Class 200 Class 160 

      
1/4 1.5 3 54 60 63 
1/4 1.5 4 64 72 76 
1/4 1.5 5 75 85 85 
1/4 1.5 6 84 96 96 
1/4 2 1.5 52.5 55.5 58.5 
1/4 2 2 64 68 70 
1/4 2 2.5 72.5 77.5 80 
1/4 2 3 81 87 90 
1/4 2 4 100 104 108 
1/4 2 5 115 120 125 
1/4 2 6 126 138 144 
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A-2:  ORIFICE DISCHARGE RATE DESIGN AID 
 
Orifice discharge rates can be calculated using Toricelli's equation: 
 

 Q= C A 2ghd o  

 
 Where: Q = the discharge rate in ft3/sec 

   Cd = the discharge coefficient (unitless) 
   Ao= the cross sectional area of the orifice in ft2 
   g = the acceleration due to gravity (32.2 ft/sec2) 
   h = the residual pressure head at the orifice in ft 

 
The formula shown above can be simplified for design purposes by incorporating the discharge 
coefficient and using conversion factors so that the discharge is given in gallons per minute and the 
orifice diameter is given in inches.  The discharge coefficient depends on the characteristics of the 
orifice and is usually determined empirically.  This value can range from 0.6 to 0.8 but a value of 0.6 
was assumed for the purpose of this design aid.  The formula therefore simplifies to: 
 

 Q = 11.79 d h2  

 
 
 Where: Q = the orifice discharge rate in gpm 

  d = the orifice diameter in inches 
  h = the residual pressure head at the orifice in feet 

 
 
On the next page Table A-2 gives orifice discharge rates (in gpm) generated using the above formula 

for various residual pressures (head) and orifice diameters. 
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Table A-2 

 

Orifice Discharge Rates (gpm) 
Head (ft) Orifice Diameter (in) 

 1/8 5/32 3/16 7/32 1/4 
2   0.59 0.80 1.04 
3   0.72 0.98 1.28 
4   0.83 1.13 1.47 
5 0.41 0.64 0.93 1.26 1.65 
6 0.45 0.71 1.02 1.38 1.80 
7 0.49 0.76 1.10 1.49 1.95 
8 0.52 0.81 1.17 1.60 2.08 
9 0.55 0.86 1.24 1.69 2.21 
10 0.58 0.91 1.31 1.78 2.33 

 
For residuals greater than 10 feet or for orifice diameters greater than 1/4 inch, the equation must be 
used.  This is also true if the residual pressure is not a whole number.  For large systems use the 
equation and verify with Table A-2. 
 
Note:  Table A-2 was generated assuming that the minimum residual head at the distal orifice is 5 
feet when orifices are 1/8 and 5/32 inch in diameter, and 2 feet for larger orifice diameters. 
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A-3:  FRICTION LOSS DESIGN AID 

 

Friction losses in pipes can be calculated using the Hazen-Williams formula: 

 

 Original form:  V = 1.318* C* R * S0.63 0.54  

  

  Where: V = velocity (ft/sec) 

    C = Hazen-Williams flow coefficient (unitless) 

    R = hydraulic radius (ft2/ft)1 

    S = slope of energy grade line (ft/1000 ft) 

 

This equation can be modified through algebraic substitutions and using unit conversions to yield a 

formula that directly calculates friction loss2: 

 

   f =
10.46LQ

C D

1.85

1.85 4.87
 

 

  Where: f = friction loss (ft) 

    D = actual inside pipe diameter (in) 

    L = length of pipe (ft) 

    Q = flow (gpm) 

    C = Hazen-Williams flow coefficient (unitless) 

 

The Hazen-Williams flow coefficient (C) depends on the roughness of the piping material.  Flow 

coefficients for PVC pipe have been established by various researchers in a range of values from 155 

to 165 for both new and used PVC pipe.  A coefficient of C = 150 generally is considered to yield 

conservative results in the design of PVC piping systems.3 

The equation shown above can be further simplified by assuming that only PVC pipe conforming to 

ASTM standard D-2241 (or D-1785 for Schedule 40 and Schedule 80 pipe) is used.  With this 

assumption, the inside diameters ("D") for the various nominal pipe sizes can be determined and 

combined with all other constants to yield the following equation: 

                                                 
1 hydraulic radius = cross sectional area of the conduit divided by the inner perimeter of the 
 conduit. 

2 Analysis of Pipe Flow Networks, Jeppson, Ann Arbor Science Publications, 1983 (p. 41). 

3 Handbook of PVC Pipe Design and Construction, 2nd Edition, Uni-Bell Plastic Pipe 
 Association, 1982. 
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   f = L (Q/K)1.85 

 

  Where: 

   f = friction loss through pipe (ft) 

   L = length of pipe (ft) 

   Q = flow (gpm) 

   K = Constant from Table C-3-1 

(K can be determined for any PVC pipe conforming to the above ASTM standards using the 
equation K = 42.17 * D2.63) 

 

Table A-3-1 
 

Table for Constant “K” 
Nominal Pipe Diameter Schedule 40 Class 200 Class 160 

    
1 47.8 66.5  

1.25 98.3 122.9 129.4 
1.5 147.5 175.5 184.8 
2 284.5 315.2 332.5 

2.5 454.1 520.7 551.1 
3 803.9 873.3 920.5 
4 1642.9 1692.7 1783.9 
6 4826.6 4677.4 4932 

 
Friction loss for some PVC pipe fittings, given in terms of equivalent length of pipe, are provided in 
Table A-3-2. 
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TABLE A-3-2 
Friction Loss for PVC Fittings1 

 
Equivalent Length of Pipe (feet) 

PVC Pipe Fittings 

Pipe Size 
(in) 

90o 
Elbow 

45o 
Elbow 

Through 
Tee Run 

Through 
Tee Branch 

  
.5 1.5 0.8 1.0 4.0 
.75 2.0 1.0 1.4 5.0 
1 2.25 1.4 1.7 6.0 

1.25 4.0 1.8 2.3 7.0 
1.5 4.0 2.0 2.7 8.0 
2 6.0 2.5 4.3 12.0 

2.5 8.0 3.0 5.1 15.0 
3 8.0 4.0 6.3 16.0 
4 12.0 5.0 8.3 22.0 
6 18.0 8.0 12.5 32.0 
8 22.0 10.0 16.5 38.0 

 
1  From SPEC-DATA, Sheet 15, Plastic Pipe and Fitting Association, November 1994 
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A-4:  MAXIMUM MANIFOLD LENGTHS 
 
Tables A-4-1 and A-4-2 can be used to determine maximum manifold lengths for various 
manifold diameters, lateral discharge rates and lateral spacings.  The method used to determine 
the table values is described below. 
 
Pressurized distribution systems are designed to assure even distribution of effluent throughout 
the drainfield area.  Even distribution maximizes the treatment capabilities and useful life of the 
absorption area.  Completely uniform distribution is difficult or impossible to obtain because of 
friction losses that occur in all piping networks so we settle for a standard or acceptable variance 
in orifice discharges throughout the network.  The maximum lateral lengths in Table A-1 were 
developed to assure there will be no more than a 10% variance (drop) in the discharge rates 
between the proximal and distal orifices in any given lateral.  The maximum manifold lengths in 
the tables below were developed to assure there will be no more than a 15% variance in 
discharge rates between any two orifices in a given distribution system. 
 
Two assumptions used to develop these tables are: (1) the maximum variance in orifice 
discharge rates within a network occurs between the proximal orifice in the first lateral 
connected to a manifold and the distal orifice on the last lateral connected to the manifold and 
(2) the friction loss that occurs between the proximal orifice of a lateral and the point where the 
lateral connects to the manifold is negligible. 
 
Using the assumptions mentioned above a computer program was developed to calculate 
maximum manifold lengths for various manifold diameters, lateral discharge rates and lateral 
spacings.  The program assumes that the discharge rate at the distal orifice of the last lateral in a 
distribution system is as listed in Table A-2 for a given orifice size at the required minimum 
residual head.  That value is multiplied by 1.1 and 1.15 to determine the maximum allowable 
discharge rates at the proximal orifices of the last and first laterals in the network, respectively.  
The residual head (h) that corresponds to those discharges was calculated by manipulating the 
orifice discharge equation in Appendix A-2 and solving for “h”. 
 
Using the simplified equation in Appendix A-3, the friction loss that occurs across the manifold 
was calculated for various materials and pipe diameters (“K”), lateral discharge rates (“Q”) and 
lateral spacings (“L”).  The program adds the friction loss calculated for successive pipe 
segments to the residual pressure, which corresponds to the proximal orifice discharge at the last 
lateral.  The combined value is compared to the residual pressure at the proximal orifice of the 
first lateral until it is equal to or greater than this value. 
 
Maximum manifold lengths were calculated as described above for various pipe materials and 
orifice diameters.  Slightly greater manifold lengths were obtained when 1/8 and 5/32 inch 
orifices were assumed using 5 feet residual pressure at the distal orifice (see Table A-4-2).  
These tables were generated using Schedule 40 as the pipe material, which yields the most 
conservative results (shorter manifold lengths). 



Pressure Distribution Systems - Recommended Standards and Guidance  
Effective Date: July 1, 2012 

 

WA DOH Publication #337-009 Page 53 of 59 

 
Table A-4-1 

(for orifice diameters of 3/16 in. and up with minimum 2 feet of residual head) 

Maximum Manifold Length (ft)
Lateral Discharge Manifold Diameter (inches)
Rate (gpm/lateral) 1 1/4 1 1/2 2 3 4 6

Central End Lateral Spacing (ft)
Manifold Manifold 2 3 4 6 8 10 2 3 4 6 8 10 2 3 4 6 8 10 2 3 4 6 8 10 2 3 4 6 8 10 2 3 4 6 8 10

5 10 4 6 4 6 8 10 6 6 8 12 8 10 10 12 16 18 24 20 22 27 32 42 48 60 34 45 52 72 80 90 72 93 112 144 176 200
10 20 2 3 4 2 3 4 6 8 6 6 8 12 8 10 12 15 20 24 32 30 22 27 32 42 48 60 46 57 72 90 112 120
15 30 2 2 3 4 4 6 4 6 8 10 10 12 12 18 24 20 16 21 24 30 40 40 34 45 52 66 80 90
20 40 2 2 3 4 6 8 8 9 12 12 16 20 12 18 20 24 32 30 28 36 44 54 64 80
25 50 2 3 4 6 9 8 12 16 10 10 15 16 18 24 30 24 30 36 48 56 60
30 60 2 3 4 6 6 8 6 8 10 10 12 16 18 24 20 22 27 32 42 48 60
35 70 2 3 4 6 8 6 8 10 8 12 12 18 16 20 18 24 28 36 40 50
40 80 2 4 6 4 6 8 10 8 9 12 12 16 20 18 21 28 36 40 40
45 90 4 3 4 6 8 10 6 9 8 12 16 20 16 21 24 30 32 40
50 100 4 3 4 6 8 10 6 9 8 12 16 10 14 18 24 30 32 40
55 110 2 3 4 6 8 6 6 8 12 8 10 14 18 20 24 32 30
60 120 2 3 4 6 6 6 8 12 8 10 12 15 20 24 32 30
65 130 2 3 4 6 6 6 8 6 8 10 12 15 20 24 24 30
70 140 2 3 4 4 6 8 6 8 10 12 15 16 24 24 30
75 150 2 3 4 4 6 8 6 8 10 10 15 16 18 24 30
80 160 2 3 4 4 6 4 6 8 10 10 12 16 18 24 30
85 170 2 3 4 6 4 6 8 10 10 12 16 18 24 20
90 180 2 3 4 3 4 6 8 10 10 12 12 18 24 20
95 190 2 3 4 3 4 6 8 10 8 12 12 18 16 20
100 200 2 4 3 4 6 8 10 8 12 12 18 16 20  

Instructions:  This Table can be used to determine maximum length of a given diameter manifold or to determine required minimum diameter for a given manifold length. 
Known values must include: 

1) Manifold - lateral configuration (end or central) 
2) Lateral discharge rate “Q” in gallons per minute 
3) Lateral spacing in feet  

Example A:  Central manifold configuration, lateral discharge “Q” = 40 gpm,  lateral spacing = 6 ft., manifold diameter = 4 inch;  Maximum length = 12 ft. 
Example B:  End manifold configuration, lateral discharge “Q” = 30 gpm, lateral spacing = 6 ft., manifold length = 18 ft.; Minimum diameter = 3 inch 
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TABLE A-4-2 

(for orifice diameters of 1/8 in. and 5/32 in. with minimum 5 feet of residual head) 

Maximum Manifold Length (ft)   
Lateral Discharge Manifold Diameter (inches)
Rate (gpm/lateral) 1 1/4 1 1/2 2 3 4 6
Central End Lateral Spacing (ft)

Manifold Manifold 2 3 4 6 8 10 2 3 4 6 8 10 2 3 4 6 8 10 2 3 4 6 8 10 2 3 4 6 8 10 2 3 4 6 8 10
5 10 6 9 8 12 16 10 8 12 12 18 16 20 14 18 20 30 32 40 30 39 48 60 72 80 48 63 76 96 120 130 100 129 156 204 240 280
10 20 4 3 4 6 8 10 4 6 8 6 8 10 8 12 12 18 16 20 18 24 28 36 40 50 30 39 48 60 72 80 64 81 100 126 152 180
15 30 2 3 4 4 3 4 6 8 10 6 6 8 12 8 10 14 18 20 24 32 30 22 30 36 42 56 60 48 63 76 96 112 130
20 40 2 2 3 4 6 4 6 8 6 8 10 12 15 16 18 24 30 18 24 28 36 40 50 40 51 60 78 96 110
25 50 2 3 4 4 6 4 6 8 10 10 12 12 18 16 20 16 21 24 30 40 40 34 45 52 66 80 90
30 60 2 4 3 4 6 8 10 8 9 12 12 16 20 14 18 20 24 32 40 30 39 48 60 72 80
35 70 2 2 3 4 6 8 9 12 12 16 20 12 15 20 24 24 30 26 36 40 54 64 70
40 80 2 3 4 6 9 8 12 16 10 12 15 16 18 24 30 24 30 36 48 56 70
45 90 2 3 4 6 6 8 12 8 10 10 12 16 18 24 20 22 30 36 42 56 60
50 100 2 3 6 6 8 6 8 10 10 12 12 18 24 20 20 27 32 42 48 60
55 110 2 3 4 6 8 6 8 10 8 12 12 18 16 20 20 24 28 36 48 50
60 120 2 4 6 8 6 8 10 8 9 12 12 16 20 18 24 28 36 40 50
65 130 2 4 6 4 6 8 10 8 9 12 12 16 20 18 21 28 36 40 50
70 140 2 4 6 4 6 8 10 8 9 12 12 16 20 16 21 24 30 40 40
75 150 4 3 4 6 8 10 6 9 8 12 16 20 16 21 24 30 32 40
80 160 4 3 4 6 8 10 6 9 8 12 16 10 14 18 24 30 32 40
85 170 4 3 4 6 8 6 9 8 12 16 10 14 18 20 30 32 40
90 180 2 3 4 6 8 6 6 8 12 8 10 14 18 20 24 32 30
95 190 2 3 4 6 8 6 6 8 12 8 10 14 18 20 24 32 30
100 200 2 3 4 6 6 6 8 12 8 10 12 15 20 24 32 30  

Instructions:  This Table can be used to determine maximum length of a given diameter manifold or to determine required minimum diameter for a given manifold length. 
Known values must include: 

1) Manifold - lateral configuration (end or central) 
2) Lateral discharge rate “Q” in gallons per minute 
3) Lateral spacing in feet  

Example A: Central manifold configuration, lateral discharge “Q” = 40 gpm, lateral spacing = 6 ft., manifold diameter = 4 inch;  Maximum length = 18 ft. 
Example B:  End manifold configuration, lateral discharge “Q” = 30 gpm, lateral spacing = 6 ft., manifold length = 24 ft.; Minimum diameter = 3 inch 
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Appendix B – Volume of Pipe 
  (gallons per foot) 
 

 Type of Pipe 
Nominal Diameter 

(in) 
PR 160 PR 200 Schedule 40 

    
0.75  0.035 0.028 

1 0.058 0.058 0.045 
1.25 0.098 0.092 0.078 
1.5 0.126 0.121 0.106 
2 0.196 0.188 0.174 

2.5 0.288 0.276 0.249 
3 0.428 0.409 0.384 
4 0.704 0.677 0.661 
5 1.076 1.034 1.039 
6 1.526 1.465 1.501 
8 2.586 2.485  
10 4.018 3.861  
12 5.652 5.432  
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Appendix C - Advantages / Disadvantages of Dosing Systems 
 
Demand Dosing, Timed Dosing, Reduced Dose Volumes, Orifices in 12:00 o'clock Position, 
Orifices in 6:00 o'clock Position, Network Remaining Full or Partially Full between doses 
 
1. Demand Dosing 
 

a. Least complex of control systems and therefore least costly to install and easiest to 
understand. 

b. Not sensitive to heavy use days and therefore will not activate the alarm circuit with 
weekend guests, large laundry days or parties. 

c. Does not protect the drainfield, mound or sand filter from hydraulic surges and 
overload. 

d. Does not meter the effluent to the receiving component throughout a 24 hour period; 
instead delivers the dose whenever a dose volume accumulates in the pump chamber. 
Household water use patterns are usually in morning, evening and weekend surges. 

 
2. Timed Dosing 
 

a. Meters the effluent to the receiving component in discrete, evenly spaced doses. 
b. Allows more frequent, smaller doses to be pumped to the receiving component, 

thereby promoting unsaturated flow through the soil or filter media. 
c. Protects the receiving component from hydraulic overload. 
d. Sensitive to heavy use days and therefore may often activate the alarm circuit when 

the volume of wastewater exceeds the design flow.  Some causes are: weekend 
guests, large laundry days, parties, and leaking fixtures. 

e. More costly and complicated installation and maintenance. 
f. Can be used to help detect groundwater leaking into the septic tank or pump chamber. 

 
3. Reduced Dose Volumes 
 

a. More frequent, smaller doses with intervening resting and aeration periods, are 
pumped to the receiving component, thereby assuring unsaturated flow through the 
soil or filter media. 

b. May require smaller orifices, smaller transport and lateral pipes, check valves and 
orifices in the 12 o'clock position in order to reduce the flow rate and to maintain the 
system full of effluent between doses.  The smaller orifices will increase the 
frequency of maintenance due to clogging.  Likewise, maintaining the pipes full of 
effluent between doses will promote more rapid biological growth on the inside of the 
pipes and thereby promote clogging of the orifices. 
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4. Orifices in the 12 o'clock Position 
 

a. As mentioned above, orifices in this position will maintain the laterals full or partially 
full and therefore reduce the amount of effluent needed to pressurize the system.  This 
feature is important when designing a system with reduced dose volumes. 

b. Orifices in the "up" position require the use of orifice shields or chambers, to prevent 
blocking of some orifices with gravel pieces.  Shields also deflect the squirt over a 
wider surface area and spread the effluent over more of the infiltrative surface.  
Shields have the greatest importance in systems with medium to coarse sand soils or 
with imported media providing the treatment. 

c. Maintaining effluent in the lines will promote biological growth, which will 
accelerate clogging of the orifices and buildup of sludge and slime in the lines.  It 
also makes the laterals subject to freezing in areas where this is a concern. 

d. May be drained by putting a few orifices in the 6:00 o’clock position, or by draining 
laterals and transport line back to the surge tank.  However, these practices will 
increase the dose volume required. 

 
5. Orifices in the 6 o'clock Position 
 

a. When some or all of the orifices are in the "down" position, the laterals will drain 
between dose cycles retarding the biological growth in them and reducing freeze up 
potential. When the system drains, a good rule of thumb for equal distribution is to 
design the dose volume to be at least 7 times the volume of the liquid that drains after 
a dose. 

b. When the orifice at the distal end (farthest from the manifold) is in the down position, 
sludge in the lines tends to be driven to the distal end of the lateral and out the last 
orifice.  As that orifice clogs, the next in line will clog, and so on. 

c. Although systems with some or all of the orifices in the down position may be less 
prone to clogging, they also will require a larger dose volume to pressurize the 
system, due to laterals draining between pump cycles. 

d. Orifices in the down position cannot be directed to gravelless chambers, and therefore 
will not have as wide a distribution pattern.  However there are special orifice shields 
available for orifices oriented in this position. 

 
6. Network Remaining Full, or Partially Full, Between Doses 

(laterals can rarely be maintained at a level grade, therefore some orifices will be lower 
than others, so some of the effluent will drain out the lowest 12:00 o’clock orifice) 

 
a. Allows smaller, more frequent doses with intervening resting and aeration periods, to 

be pumped to the receiving component, thereby promoting unsaturated flow through 
the soil or filter media. 

b. Maintaining effluent in the lines will promote biological growth, which will 
accelerate clogging of the orifices and buildup of sludge in the lines.  It also makes 
the laterals subject to freezing in areas where this is a concern. 
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Appendix D - Advantages / Disadvantages of Siphon Dosed Systems 
 
1. Some advantages of siphons are: 
 
 a. they do not require electricity; 
 
 b. there are no moving parts; 
 
 c. they can be constructed entirely of corrosion resistant material; 
 
 d. they require very little maintenance; 
 
 e. they do not require external controls as cycling is automatic; 
 
 f. duplex installations can be made to alternate automatically; 
 
 g. they can dose a remote drainfield without a large transport line to the siphon 

chamber; 
 
 h. they allow the use of small pumps with low energy consumption, to dose a system 

with high velocity requirements. 
 
2. Some drawbacks of siphons are: 
 
 a. they cannot, by themselves, limit the total volume discharged to the drainfield in a 

day and therefore cannot protect the pressure distribution component from hydraulic 
overload; 

 
 b. they can go into a trickling mode and will remain there until manually recharged with 

air; this condition does not achieve equal distribution and may destroy the receiving 
component; 

 
 c. they are slower to enter the fully pressurized phase which can result in somewhat 

unequal distribution on a sloped site; and 
 
 d. the available head to pressurize the system is fixed and therefore design and 

installation errors cannot be overcome by increasing the pressure head. 
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
1) Adopted as part of local rules, regulations or ordinances - When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
2) Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches. How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 
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Typical RS&G Organization: 
 

Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function) 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc) 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 
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Introduction 
 
Proprietary Treatment Products (PTPs) covered in this document are basically treatment 
components that are a discrete portion of an OSS treatment sequence defined by specifically 
identified points of influent and effluent between which biological wastewater treatment is 
intended to occur.  Much of the treatment occurring in these types of products is either through 
aerobic attached growth, suspended growth, and/or filtration processes.  A number of products 
are commercially available and they can be subcategorized as either aerobic treatment units, 
trickling filters, packed bed filters, or upflow media filters.  When held under patent, or 
trademark, these treatment products are classified as “proprietary”. 
 
A typical application is where the soil on the site is poor for sewage treatment.  These systems 
are less reliant on existing original soil for treatment, but still are dependent on the native soil for 
final dispersal of the treated wastewater. High quality treatment performance may allow for 
reductions in the required soil depth for the drainfield, or may allow for a reduction in the size of 
the installed drainfield. 
 
PTPs are not stand-alone wastewater treatment components, but provide wastewater treatment 
prior to dispersal to original, undisturbed, unsaturated soil or provide pre-treatment to other 
components of the treatment sequence before final dispersal. Some products may incorporate the 
soil dispersal component as an integral part of the treatment component and therefore do not 
have an effluent collection point. These systems will have some or all of their elements 
constructed on the site of installation and will require that design and installation sections be 
included in their letters of approval. 
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1. Performance Standards 
 

1.1. Listing 
 

1.1.1. Before a local health jurisdiction may issue an installation permit for an on-site 
sewage system incorporating a PTP, the brand and model must be included on the 
current DOH List of Registered On-site Treatment and Distribution Products 
(Registered List) (WAC 246-272A-0110(1). 

 
1.1.2. The DOH reviews and lists proprietary treatment products based upon the 

manufacturer-provided detailed information demonstrating that the PTP meets or 
exceeds the performance testing requirements defined in WAC 246-272A-0110 
and in subsection 1.2 of this document. 

 
1.1.3. The department lists the PTPs covered in this document in three categories 

(See Table 1): 
 

1.1.3.1. Category 1:  PTPs designed to treat sewage with strength typical of a 
residential source when septic tank effluent is anticipated to be equal to or 
less than treatment level E. 

 
1.1.3.2. Category 2:  PTPs designed to treat high-strength sewage when septic tank 

effluent is anticipated to be greater than treatment level E (such as at 
restaurants, grocery stores, mini marts, group homes, medical clinics, 
residences, etc.); and, 

 
1.1.3.3. Total Nitrogen (TN) Reduction PTPs in Categories 1 & 2 (above) designed 

to treat nitrogen in residential wastewater. 
 

Please Note: Do not confuse these first two designations (Category 1, & 2) with the NSF 
International Standard 40 classification of Class I and Class II.  They are all different 
designations.  They are not used interchangeably. 

 
1.2. Performance Testing 

 
1.2.1. Product Testing 

 
1.2.1.1. Category 1 PTPs must be tested according to the product standards and 

testing protocol established by the National Sanitation Foundation in the 
NSF Standard No. 40 Residential Wastewater Treatment Systems, 
(protocols dated between July 1996 and September 15, 2005).  PTPs must 
be tested by a testing facility accredited by ANSI, independent from the 
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manufacturer.  On-going product certification and listing by NSF (or other 
entity) is not required. 

 
1.2.1.2. Bacteriological Reduction Performance - In order to be registered for 

treatment level A, B, or C in Category 1, a manufacturer must verify 
bacteriological reduction performance by sampling for fecal coliform 
according to the requirements in WAC 246-272A-0130.  Manufacturers 
may not register products for treatment level C using disinfection.  
Bacteriological reduction performance must be determined while the PTP or 
treatment sequence is tested according to the ANSI/NSF Standard 40 testing 
protocol.  During this testing the following requirements apply: 

 
1.2.1.2.1. Collect samples from both the influent and effluent streams, 

identifying the treatment performance achieved by the full treatment 
process (component or sequence). 

 
1.2.1.2.2. Obtain influent characteristics falling within a range of 106 - 108 fecal 

coliform/100mL calculated as 30-day geometric means during the test. 
 

1.2.1.2.3. Obtain samples for fecal coliform during both the design loading and 
stress loading recovery periods identified by NSF Standard 40.  Grabs 
samples shall be collected from both the influent and effluent on three 
separate days of the week.  Each set of influent and effluent grab 
samples must be taken from a different dosing time frame (morning, 
afternoon, or evening) so that samples have been taken from each 
dosing time frame by the end of the week. 

 
1.2.1.2.4. Test the influent to any disinfection unit and measure the flow rate, 

pH, temperature, turbidity, and color at each occasion of sampling 
performed in 1.2.1.2.3. of this subsection.  

 
1.2.1.2.5. A minimum of 68 data days are required during system performance 

testing and evaluation.  For consistency with NSF/ANSI Standard 40 
sample collection requirements during stress loading, samples should 
be collected on the day each stress condition is initiated and during 
stress recovery periods.  No samples need to be collected during 
individual stress tests. 

 
1.2.1.2.6. Conduct analyses according to Standard Methods. 

 
1.2.1.2.7. An excursion allowance may be used provided it is consistent with 

ANSI/NSF Standard 40 effluent concentration excursions 
requirements.  No excursion allowance may be applied for any period 
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after the first calendar month of PTP performance testing and 
evaluation, such as for data obtained during stress recovery periods. 

 
1.2.1.2.8. If conditions during the testing and evaluation period result in system 

upset, improper sampling, improper dosing, or influent characteristics 
outside the ranges specified in subsection 1.2.1.2.2., an assessment 
shall be conducted to determine the extent to which these conditions 
adversely affected the performance of the system.  Based on this 
assessment, specific data points may be excluded from the 30-day 
geometric means of effluent measurements. Rationale for all data 
exclusion shall be documented in the final report. 

 
1.2.1.2.9. Manufacturers shall address a catastrophic site problem, such as 

influent characteristics, malfunctions of test apparatus, and acts of 
God, which jeopardizes the validity of the performance testing and 
evaluation, according to the procedures described in NSF/ANSI 
Standard 40. 

 
1.2.2. Category 2 PTPs must be tested according to EPA/NSF Protocol for the 

Verification of Wastewater Treatment Technologies / EPA Environmental 
Technology Verification (April 2001). The verification test, which is reviewed by 
DOH for product registration, must be conducted by a testing facility meeting the 
requirements established by the Testing Organization and Verification 
Organization, consistent with the test protocol and plan.   On-going product 
certification and listing by NSF (or other entity) is not required. 

 
1.2.3. Total Nitrogen Reduction PTPs in Categories 1 and 2 must be tested according to 

EPA/NSF Protocol for the Verification of Residential Wastewater Treatment 
Technologies for Nutrient Reduction/ EPA Environmental Technology 
Verification (November, 2000). The verification test, which is reviewed by DOH 
for product registration, must be conducted by a testing facility meeting the 
requirements established by the Testing Organization and Verification 
Organization, consistent with the test protocol and plan.  In addition to verifying 
treatment performance for Total Nitrogen Reduction product registration, a 
manufacturer may use full test average results in the verification test to qualify for 
Category 1 registration only for the purpose of verifying product performance to 
meet treatment level E threshold values. On-going product certification and 
listing by NSF (or other entity) is not required. 



Proprietary On-site Wastewater Treatment Products - Recommended Standards and Guidance 
Effective Date:  July 1, 2012 

 

DOH 337-018 Page 10 of 29 

 

Please Note:  For system performance testing, the minimum fecal coliform influent and effluent 
sampling frequency is 3 days a week for 26 consecutive weeks.  Prior to product testing, 
manufacturers should evaluated the risk-benefit of selecting this minimum sampling frequency to 
save cost over a higher sampling frequency to avoid unnecessary system retesting.  To decrease 
the risk of obtaining testing results that fail to meet treatment level threshold values, 
manufacturers are encouraged to consider increasing sampling frequency to as much as 5 days 
a week.  Statistical analysis of fecal coliform sampling frequency indicates systems that perform 
well have a higher chance of failing with less frequent sampling (possibly resulting in testing 
results with higher 30-day geometric means).  Conversely, systems that perform well have a 
greater chance of passing with more frequent sampling (possibly resulting in testing results with 
lower 30-day geometric means). 

 
1.3. Product Performance 

 
1.3.1. Category 1 PTP (designed to treat sewage typical of a residential source) must 

demonstrate product performance according to Table 1 based upon the results of 
performance testing required in subsection 1.2.1.  

 
1.3.2. Category 2 PTP (designed to treat high-strength residential or commercial 

sewage) the following performance requirements must be met: 
 

1.3.2.1. All full test averages must meet treatment level E; an 
 

1.3.2.2. Establish the treatment capacity of the product tested in pounds per day for 
CBOD5. 

 
1.3.3. Total Nitrogen Reduction PTPs in Categories 1& 2 (designed to treat nitrogen) 

performance must provide an effluent quality equal to or less than treatment level 
N, when presented as the full test average. 

 

Please Note: The treatment levels used in Table 1 are not intended to be applied as field 
compliance standards.  Their intended use is for establishing treatment product performance in 
a product testing setting under established protocols by qualified testing entities. 
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Table 1. 
Product Performance Requirements for Proprietary Treatment Products 

 

Treatment Component/Sequence 
Category 

Product Performance Requirements 

Category 1 Designed to treat 
sewage with strength typical of a 
residential source when septic tank 
effluent is anticipated to be equal 
to or less than treatment level E. 

Treatment System Performance Testing Levels 

  Level Parameters 

  CBOD5 TSS O&G FC TN

   A 10 mg/L 10 mg/L ---- 200/100 ml ---- 

   B 15 mg/L 15 mg/L ---- 1,000/100 ml ---- 

   C 25 mg/L 30 mg/L ---- 50,000/100 ml ---- 

   D 25 mg/L 30 mg/L ---- ---- ---- 

   E 125 mg/L 80 mg/L 20 mg/L ---- ---- 

   N ---- ---- ---- ---- 20 mg/L 

   Values for Levels A - D are 30-day values (averages for 
CBOD5, TSS, and geometric mean for FC.) All 30-day 
averages throughout the test period must meet these values 
in order to be registered at these levels. 
 
Values for treatment levels E and N are derived from full test 
averages. 

Category 2 Designed to treat 
high-strength sewage when septic 
tank effluent is anticipated to be 
greater than treatment level E. 
 
(Such as at restaurants, grocery 
stores, mini-marts, group homes, 
medical clinics, residences, etc.) 

All of the following requirements must be met: 
 
     (1) All full test averages must meet treatment level E; and
     (2) Establish the treatment capacity of the product tested 
           in pounds per day for CBOD5. 

Total Nitrogen Reduction in 
Categories 1 & 2 (Above) 

Test results must establish product performance effluent 
quality meeting Level N, when presented as the full test 
average. 
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2. Application Standards 

 
2.1. Registered List of Proprietary Treatment Products 

 
Local health jurisdictions may only permit those PTPs on the Registered List.  Only the 
specific models listed in the document are approved.  If other models in a 
manufacturer’s product-line do not appear on the list, they are not approved for use in 
Washington State. If in doubt, contact DOH for current listing information. 

 
2.1.1. Category 1 PTPs are reviewed, and listed based upon the results of performance 

testing (see subsection 1.2.1) in accordance with the test results reporting 
requirements in Table 2.  PTPs are listed by the treatment process, manufacturer 
and model. The manufacturer must supply the testing organization and the 
department full system specifications and operating procedures for the purposes 
of verifying that the data gathered during testing is from a system with the 
specifications claimed. In order to be registered for treatment level A, B, or C, a 
manufacturer must provide testing data according to the requirements in WAC 
246-272A-0110 demonstrating that each of the parameters (CBOD5, TSS, and 
fecal coliform) is met.  All test data provided must be produced by an ANSI 
accredited, third-party testing and certification organization whose accreditation 
is specific to on-site waster treatment products.  Fecal coliform test results 
submitted must be according to the requirements established in WAC 246-272A-
0130 Bacteriological reduction; including the testing organization reporting: 

 
2.1.1.1. the geometric mean of fecal of coliform test results from all samples taken 

within thirty-day or monthly calendar periods; 
 

2.1.1.2. the individual results of all samples taken throughout the test period design 
and stress loading; 

 
2.1.1.3. a value of “1” for each zero data point for the calculation of fecal coliform 

geometric means.  Values that signify the lower range of sensitivity for the 
test are decreased one significant number.  For example, a value of “less 
than 2” becomes 1.9.  Results with “greater than values” should to be 
avoided by analyzing multiple dilutions; 

 
2.1.1.4. influent flow rate, pH, temperature, turbidity, and color to any disinfection 

unit at each occasion of sampling performed in subsection 1.2.1.2.; 
 

2.1.1.5. all maintenance and servicing conducted during the testing period, 
including for example, instances of cleaning a UV lamp, or replenishment 
of chlorine chemical if applicable.  Process modifications are not permitted 
during the testing and evaluation period; 
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2.1.1.6. recorded system upsets or catastrophic system failures for submission to the 

department.  Rationale for all data exclusion according to the allowances in 
subsection 1.2.1.2.6. and 1.2.1.2.7. must be documented in the final report. 

 
2.1.2. Category 2 and Total Nitrogen Reduction PTPs are reviewed, and listed based 

upon the results of performance testing (see subsection 1.2.1.) in accordance with 
the test results reporting requirements in Table 2 below. 

 
Table 2.  Test Results Reporting Requirements for Proprietary Treatment Products 

 

Treatment Component / 
Sequence Category 

Testing Results Reported 

Category 1 Designed to treat  
sewage with strength typical 
of a residential source when 
septic tank effluent is 
anticipated to be equal to or 
less than treatment level E. 

Report test results of influent and effluent sampling obtained 
throughout the testing period (including normal and stress 
loading periods) for evaluation of constituent reduction for the 
parameters: CBOD5, and TSS: 
 Average       Standard Deviation 
 Minimum      Maximum 
 Median      Interquartile Range 
 30-day Average (for each month) 

 
When testing for bacteriological reduction performance, report 
fecal coliform test results of influent and effluent sampling by 
geometric mean from samples drawn within thirty-day or 
monthly calendar periods, obtained from  a minimum of three 
samples  per week throughout the testing period   See WAC 246-
272A-0130. Test report must also include the individual results 
of all samples drawn throughout the test period. 

Category 2 Designed to treat 
high-strength sewage when 
septic tank effluent is 
anticipated to be greater than 
treatment level E. Such as at 
restaurants, grocery stores, 
mini-marts, group homes, 
medical clinics, residences, 
etc. 

Report all individual test results and full test average values of 
influent and effluent sampling obtained throughout the testing 
period for: CBOD5, TSS, and O&G.  Establish the treatment 
capacity of the product tested in pounds per day for CBOD5 by 

using the full test average of the influent concentration and daily 
hydraulic loading delivered to the PTP.  Test report must also 
include the individual results of all samples drawn throughout the 
test period. 

Total Nitrogen Reduction in 
Categories 1 and 2 (Above) 

Report test results on all required performance criteria according 
to the format prescribed in the test described in subsection 1.2.3. 
Test report must also include the individual results of all samples 
draw throughout the test period. 
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2.2. Permitting 
 

2.2.1. An installation permit and, if required, an operational permit must be obtained 
from the local health jurisdiction before installation of a PTP.   

 
2.2.2. For sites where either treatment level A, B, C, D, E, or N must be met, some 

means acceptable to the local health jurisdiction must be implemented to assure 
proper on-going operation and maintenance (O&M) of the PTP and the remaining 
system components as long as the facility is served by the on-site sewage system. 
The following options may be used separately or in combination to assure long-
term O&M of PTPs:  

 
2.2.2.1. recording the requirement for an on-going service contract on the property 

deed; 
 

2.2.2.2. issuing an operating permit (in addition to the initial installation permit), 
with the requirement for maintaining a service contract; and 

 
2.2.2.3. requiring a management entity to provide O&M assurance.  Examples of 

management entities include: cities & towns, public utility districts, water 
& sewer districts, special-use districts, and corporations to assure long-term 
management. 

 
2.2.3. Local health jurisdictions may implement O&M assurance measures (see 

subsection 2.2.2.) for sites other than those where treatment levels are required to 
be met. 

 
2.3. Influent Characteristics 
 

2.3.1. Residential Wastewater 
 

2.3.1.1. Typical-strength residential sewage: Category 1 PTPs are listed by DOH for 
treatment of sewage with strength typical of a residential source when 
septic tank effluent is anticipated to be equal to or less than treatment level 
E.  The influent wastewater characteristics delivered to a PTP in NSF 
Standard No. 40 testing is a 30-day average CBOD5 concentration between 
100 mg/L and 300 mg/L and a 30-day average TSS concentration of 100 
mg/L and 350 mg/L.  The influent wastewater characteristics when testing 
for bacteriological reduction is a range of 106-108 fecal coliform/100mL 
calculated as thirty-day geometric means during the test. 

 
2.3.1.2. High-strength sewage: Category 2 PTPs are listed by DOH for treatment of 

high strength when septic tank effluent is anticipated to be greater than 
treatment level E. This category may include PTPs that are designed to treat 
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high-strength sewage from residential, non-residential or commercial 
sources (Such as restaurants, grocery stores, mini-marts, group homes, 
medical clinics, residences, etc.).  These high-strength wastewaters exhibit 
levels of constituents (BOD5 TSS, O&G) somewhat greater to dramatically 
greater than that existing in typical-strength residential wastewater. 

 
2.4. Pre-treatment 

 
If the wastewater is residential sewage, settleable and floatable solid separation by a 
properly sized two-compartment septic tank with effluent baffle screening will 
normally suffice.  Determination of the specific type of pre-treatment needed before a 
PTP depends on the conditions of brand-specific product testing. 

 
2.4.1. For those PTPs using a septic tank (single or multiple) compartment or other 

treatment device to pre-treat wastewater during performance testing: 
 
2.4.1.1. a tank or device of at least equivalent design and volume capacity is 

required as a component of the sewage system; and 
 

2.4.1.2. a conventional two-compartment septic tank may be used in the place of a 
single compartment tank, if consistent with the manufacturer’s 
recommendations. 

 
2.4.2. For those PTPs not using a septic tank and other approved pretreatment device to 

pre-treat wastewater during the performance testing, pretreatment is required only 
when the PTP manufacturer recommends the installation of a pretreatment tank or 
unit in specific settings or applications.  Pretreatment tank or unit size and 
configuration must be consistent with the manufacturer’s recommendation. 

 
2.5. PTP Model / Size Selection 

 
2.5.1. Residential Wastewater 

 
2.5.1.1. Category 1 PTPs (typical-strength residential sewage applications): follow 

the manufacturer's recommendation to match the model / size of the PTP 
with the daily design wastewater flow anticipated from the dwelling. 

 
2.5.1.2. Category 2 PTPs (high-strength sewage applications): follow the 

manufacturer's recommendation to match the model / size of the PTP with 
the daily design wastewater flow and BOD5, TSS or O&G loading 
anticipated. 
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2.5.1.3. Total Nitrogen Reduction in Categories 1 & 2 applications:  follow the 
manufacturer's recommendation to match the model / size of the PTP with 
the daily design wastewater flow and Total Nitrogen loading. 

 
2.6. Access Ports 

 
2.6.1. Ground-level access ports must be sized and located to facilitate installation, 

removal, sampling, examination, maintenance, and servicing of components or 
compartments that require routine maintenance or inspection.  Access ports must 
be sufficiently sized and located to facilitate: 

 
2.6.1.1. visually inspecting and removing mechanical or electrical components; 

 
2.6.1.2. removing components that require periodic cleaning or replacement; 

 
2.6.1.3. visually inspecting liquid levels and collecting samples; and 

 
2.6.1.4. removing (manual or pumping) accumulated residuals. 

 
2.6.2. Access ports must be protected against unauthorized intrusion.  Acceptable 

protective measures include, but are not limited to, padlocks or covers that can be 
removed only with tools. 

 
2.7. Failure Sensing and Signaling Equipment 

 
2.7.1. The PTP must possess a mechanism or process capable of detecting: 

 
2.7.1.1. failure of electrical and mechanical components that are critical to the 

treatment process; and, 
 

2.7.1.2. high liquid level conditions above the normal operating specifications. 
 

2.7.2. The PTP must possess a mechanism or process capable of notifying the system 
owner of failures identified by failure sensing components identified in subsection 
2.7.1.  The mechanism must deliver a visible and audible signal in the following 
manner: 

 
2.7.2.1. The visual alarm signal must be conspicuous at a distance of 50 feet (15 

meters) from the system and its appurtenances. 
 

2.7.2.2. The audible alarm signal strength must be between 70 and 90 dbA at 5 feet 
(1.5 meters) and discernible at a distance of 50 feet (15 meters) from the 
system and its appurtenances. 
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2.7.2.3. The visual and auditory signals must continue to function in the event of 
electrical, mechanical, or hydraulic malfunction of the system.  The audible 
signal may be disabled for service as long as the visual signal remains 
active while cause for the alarm is identified and alleviated. 

 
2.7.3. A clearly visible label or plate with instructions for obtaining service must be 

permanently located near the failure signal. 
 

2.8. Data Plate 
 

2.8.1. The PTP must have permanent and legible data plates located: 
 
2.8.1.1. on the front of the electrical control box, (only if the PTP has an electrical 

control box or panel); and, 
 

2.8.1.2. on the tank, aeration equipment assembly, on the riser at a location accessed 
during maintenance cycles and inspections or on some other accessible 
fixed element of the installation.   

 
2.8.2. Each data plate must include: 

 
2.8.2.1. manufacturer's name and address; 

 
2.8.2.2. model number; 

 
2.8.2.3. serial number (required on one data plate only); 

 
2.8.2.4. rated daily hydraulic capacity of the system; and, 

 
2.8.2.5. the performance expectations as determined by performance testing and 

evaluation. 
 

2.9. Installation 
 
PTPs must be installed: 

 
2.9.1. according to the manufacturer's instructions in compliance with state and local 

rules; and 
 

2.9.2. by an authorized representative of the manufacturer who is approved by the local 
health jurisdiction. 

 
2.10. Sampling Ports 
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2.10.1. A sampling port must be designed, constructed, and installed to provide easy 
access for collecting a "free fall” liquid sample from the effluent stream.  The 
sampling port may be located within the PTP or other system component (such as 
a pump chamber) provided that the wastewater stream being sampled is 
representative of the effluent stream from the PTP. 

 

Sample ports are installed for diagnostic and monitoring activities associated with system 
performance requirements.  Samples are easier to obtain from pressurized transport lines than 
from gravity flow.  Figure 1. illustrates a suggested method to access gravity flow for sample 
collection. 
 
Free fall is a term used to describe wastewater movement where samples should be taken to 
minimize contamination during collection.  If collecting a sample from a discharge port under 
pressure, the water should be flowing freely and the collection container should not touch any 
part of the pipe work.  When collecting a sample from gravity flow it should be taken from the 
flow as spill from a weir or drop to minimize possible contamination. 

 
 

Figure 1.  Example of an In-Line Sampling Port 
 

 
 

 
2.10.2. For PTPs using effluent disinfection to meet the fecal coliform criteria of either 

treatment level A or B, the sampling port must be located downstream of the 
disinfection component (including the contact chamber if chemical disinfection is 
used) so samples will accurately reflect disinfection performance. 

 
2.10.3. Sampling ports must be protected against unauthorized intrusion.  Acceptable 

protective measures include, but are not limited to, a padlock or cover that can be 
removed only with tools. 

 
2.10.4. PTPs that incorporate the dispersal component as an integral part of their product 

will not have an effluent collection point and therefore installations will not be 
required to have a sampling port for the final treated effluent. For the purpose of 
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product testing for DOH listing, a sampling methodology acceptable to the 
approved testing facility must be developed. This methodology must capture the 
treated effluent before dispersal to the native soil. This exclusion does not 
eliminate the requirement for appropriate access and observation ports 
(subsection 2.6.). 

 
2.11. Soil Dispersal Component 

 
2.11.1. Discharge of effluent from a PTP to a soil dispersal component (subsurface soil 

absorption) is required.  Direct discharge of effluent from a PTP to surface water 
or upon the ground surface is prohibited by WAC 246-272A-0230(2) (a).  

 
2.11.2. WAC 246-272A provides for SSAS design allowances, which vary according to 

treatment performance levels. 
 

2.11.3. The size and design of the soil dispersal component must be consistent with the 
methods and procedures indicated by WAC 246-272A-0200, WAC 246-272A-
0220 WAC 246-272A-0230, and WAC 246-272A-0234. 

 
2.11.4. The soil dispersal component location must meet minimum horizontal setback 

distances as specified by WAC 246-272A-0210, and 246-272A-0280. 
 

2.11.5. Development using a PTP must meet the minimum land area requirements 
specified in WAC 246-272A-0320. 

 
2.11.6. PTPs that incorporate the soil dispersal component as an integral part of their 

product will need their testing protocol to include a methodology to test the 
effectiveness of the dispersal component. 

 
3. Design Standards 

 
PTPs are exclusively proprietary products representing a wide variety of designs, 
materials used, and methods of assembly.  As such, there are no specific recommended 
standards for the design of PTPs other than those design requirements for system 
components that are specified in WAC 246-272A-0238 to facilitate operation, 
monitoring, and maintenance.  Where some or all of the elements of a PTP are 
constructed on the site of installation, the requirement for design and installation 
sections will be included in their letters of approval. 
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4. Operation & Maintenance Standards 
 

4.1. General 
 

4.1.1. The owner of the residence or facility served by the PTP is responsible for 
assuring proper operation and providing timely maintenance of the PTP and all 
other components of the on-site wastewater treatment and dispersal system. 

 
4.1.2. The authorized representative for the PTP must instruct, or assure that instruction 

regarding proper operation of the PTP is provided to, the owner of the residence 
or facility. 

 
4.1.3. The on-site wastewater system designer must instruct, or assure that instruction is 

provided to, the owner of the residence or facility regarding proper operation of 
the entire on-site wastewater system.  This instruction should emphasize 
operating and maintaining the entire on-site wastewater system within the 
parameter ranges for which it is designed. 

 
4.1.4. Conditions in the soil dispersal component must be observed and recorded by the 

service provider during all operation and maintenance activities for the PTP and 
other system components. These observations must be reported to the local health 
jurisdiction responsible for permitting the system in a manner that is consistent 
with the local permit and operation & maintenance requirements. 

 
4.1.5. If monitoring reveals a soil dispersal component failure (defined by WAC 246-

272A-0010), or history of long-term, continuous and increasing effluent ponding 
within this component, which if left unresolved will result in failure, the owner of 
the system must take appropriate action, according to the direction and 
satisfaction of the local health jurisdiction to alleviate the situation. Any repair, or 
modification activity must be reported as part of the monitoring activity for the 
site.  Appropriate actions may include: 

 
4.1.5.1. repairing or modifying the soil dispersal component (local permits must be 

obtained before construction begins according to local health jurisdiction 
requirements for repairs); 

 
4.1.5.2. pertaining to reduced-size soil dispersal components, enlarging the area to 

initial design size required by WAC 246-272A  (local permits must be 
obtained before construction begins according to local health jurisdiction 
requirements); or 

 
4.1.5.3. modifying the wastewater strength and/or quantity from the structure 

served. 
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4.1.6. A service contract for on-going service and maintenance of the entire wastewater 

system, as described in subsection 4.7. of this standard, is required.  The service 
and maintenance requirements may be modified by the local health jurisdiction, 
but as a minimum continued service and maintenance must be addressed for the 
life of the system by an operation and maintenance plan. 

 

The O&M Service Contract is the common vehicle by which the PTP industry assures 
satisfactory long-term operation of PTPs.  Each new unit purchase customarily comes with the 
initial 2-year service contract included in the purchase price.  To help assure that system owners 
continue the contract relationship with a qualified service provider, the PTP industry generally 
encourages local permitting agencies to stipulate the requirement for an on-going service 
contract as one of the permit requirements.  Such a requirement alone may encourage PTP 
owners to renew service contracts.  But for others, it places the local permitting agency in the 
role of “contract enforcement”. 
 
Other approaches to assuring long-term O&M of PTPs include: 
 
  recording the requirement for an on-going service contract on the property deed; 
  issuing an Operating Permit (in addition to the initial installation permit), with the 

requirement for maintaining a service contract; or 
  requiring a management entity to provide O&M assurance.  Examples of management 

entities include:  cities & towns, public utility districts, water & sewer districts, 
special-use districts, and corporations and home-owner associations with 
demonstrated capacity to assure long-term management. 

 
All PTPs need servicing consistent with the product manufacturer’s recommendations to assure 
long-term system performance. Where PTP performance is being relied upon to provide public 
health and environmental protection on marginal sites (limited vertical separation, size, and 
soil-treatment potential), local permitting agencies are encouraged to identify and implement 
O&M assurance management elements appropriate for their jurisdictions. 

 
4.2. Limited warranty 

 
4.2.1. The PTP manufacturer must: 

 
4.2.1.1. warrant all components of the PTP to be free from defects in material and 

workmanship for a minimum of 2 years from the date of installation; and 
 

4.2.1.2. fulfill the terms of the warranty by repairing or exchanging any components 
that, in the manufacturer's judgment, show evidence of defect. 
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4.3. Owner's manual 

 
4.3.1. The on-site wastewater system designer must (for each on-site wastewater system 

using a PTP) develop / assemble an accompanying comprehensive owner's 
manual. The manual may be a collection of individual system component 
manuals.  This document must include: 

 
4.3.1.1. system installation manual; 

 
4.3.1.2. operation and maintenance manual; 

 
4.3.1.3. troubleshooting and repair manual; and 

 
4.3.1.4. record drawing with the name and contact number of the designer and 

installer. 
 

4.3.2. The authorized PTP representative must provide a manufacturer-prepared manual 
to the wastewater system designer, the system owner and, if requested, to the 
local health jurisdiction at the time of system installation.  The information in this 
manual(s) must be presented in a manner which can be easily understood by the 
owner and include, at a minimum: 

 
4.3.2.1. a parts list which includes all primary functional components, equipment 

manufacturer(s) and model designations; 
 

4.3.2.2. a statement designating current classification of the PTP as NSF Class I or 
II, and its approval listing rating by the Department of Health; 

 
4.3.2.3. a statement of product performance demonstrated during testing; 

 
4.3.2.4. a statement regarding the use of pre-treatment with the PTP, including 

whether or not a pre-treatment tank was used during product testing and any 
application-specific recommendations for using pre-treatment tanks; 

 
4.3.2.5. a functional description of how the process functions, including diagrams 

which illustrate basic system design and flow-path; 
 

4.3.2.6. a clear statement which provides examples of the types of waste that can be 
effectively treated by the system; 

 
4.3.2.7. a list of household substances that, if discharged into the system could 

adversely affect system performance or groundwater quality; 
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4.3.2.8. comprehensive operating instructions that clearly delineate proper function 
of the system, operating and maintenance responsibilities of the owner and 
authorized service personnel, and service-related obligations of the 
manufacturer(s); 

 
4.3.2.9. requirements for periodic removal of residuals from the system; 
 
4.3.2.10. a course of action to be taken if the system is subjected to electrical power 

interruption beyond 48 hours; 
 

4.3.2.11. a course of action to be applied if the system will be used intermittently or 
if extended periods of non-use are anticipated; 

 
4.3.2.12. detailed methods and criteria for identifying system malfunction or 

problems; 
 

4.3.2.13. a statement instructing the owner to reference the PTP data plate in the 
event that a problem is identified or service obligations related to the PTP 
need to be met by the manufacturer; 

 
4.3.2.14. the name and telephone number of a service representative to be contacted 

in the event that the system experiences a problem;  
 

4.3.2.15. a description of the initial and extended service policies as stated in 
subsection 4.7; 

 
4.3.2.16. electrical schematics for the system if not appearing as a permanent 

attachment on the system; and 
 

4.3.2.17. emergency contact numbers for service providers, pumpers and local health. 
 

4.4. Installation Manual 
 

4.4.1. The PTP manufacturer, and manufacturers of other components of the system 
must provide comprehensive and detailed installation instructions to: 

 
4.4.1.1. authorized representatives; 

 
4.4.1.2. the wastewater system designer and/or installer; and 

 
4.4.1.3. the local health jurisdiction upon request. 
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4.4.2. The installation manual must be written to be easily understood by the installer 

and include, at a minimum: 
 
4.4.2.1. a numbered parts list of system components with accompanying illustration, 

photographs, or prints in which the components are respectively identified; 
 

4.4.2.2. design, construction, and material specifications, for the system's 
components; 

 
4.4.2.3. schematic drawings of the system's electrical components; 

 
4.4.2.4. off-loading and unpacking instructions which include: 

 
4.4.2.4.1. safety considerations; 
 
4.4.2.4.2. identification of fragile components, and 
 
4.4.2.4.3. measures to avoid damaging the system; 

 
4.4.2.5. a process overview which explains the function of each component and a 

description of how the entire system functions when all components are 
properly assembled and connected; 

 
4.4.2.6. a clear description of installation requirements for, but not limited to, 

plumbing, electrical power, ventilation, air intake protection, bedding, 
hydrostatic displacement protection (floating in high ground water 
conditions), water tightness, slope, and miscellaneous fittings and 
appurtenances; 

 
4.4.2.7. a sequential installation procedure from the residence out to the effluent 

discharge connection; 
 

4.4.2.8. repair or replacement instructions in the event that a system possesses flaws 
that would inhibit proper functioning with a list of sources where 
replacement components can be obtained; and 

 
4.4.2.9. a detailed start-up procedure. 
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4.5. Operation and Maintenance Manual 

 
4.5.1. The PTP manufacturer must provide comprehensive and detailed operation and 

maintenance instructions to authorized representatives and, if requested to the 
local health jurisdiction.  The operation and maintenance manual(s) must be 
written so as to be easily understood by the owner and O&M service provider and 
include as a minimum: 

 
4.5.1.1. a maintenance schedule for all critical components; 

  
4.5.1.2. requirements and recommended procedures for periodic removal of 

residuals from the system; 
 

4.5.1.3. a detailed procedure for visually evaluating function of system components; 
 

4.5.1.4. a description of olfactory and visual techniques for confirming correct 
process parameters (i.e. mixed liquor concentration and biomass health) and 
system performance; 

 
4.5.1.5. a recommended method for collecting and transporting effluent samples; 

 
4.5.1.6. the effluent quality parameters expected to be produced by a properly 

operating system as established through analytical methods described or 
referenced by NSF Standard 40; and 

 
4.5.1.7. safety concerns that may need to be addressed. 
 

4.5.2. The manufacturer of other components of the on-site system must make available 
to the wastewater system designer and/or installer, documentation similar to that 
described by 4.5.1. 

 
4.6. Trouble Shooting and Repair Manual 
 

4.6.1. PTP manufacturers must provide comprehensive and detailed troubleshooting and 
repair instructions to authorized representatives and, if requested, the local health 
jurisdiction. The manual(s) must be written so as to be easily understood by the 
intended reader and must include, at a minimum: 

 
4.6.1.1. a guide for evaluating the system and narrowing the scope of problems 

based on internal process conditions, effluent parameters, characteristics, 
system operation, and history;  

 
4.6.1.2. a sequential method for isolating specific component failure; and 
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4.6.1.3. a step by step guide for repairing or replacing all components of the system. 
 

4.6.2. The manufacturer of other components of the on-site system must make available 
to the wastewater system designer and/or installer, documentation similar to that 
described by 4.6.1. 

 
4.7. Service-Related Obligations 
 

4.7.1. The entire on-site wastewater treatment and dispersal system with a PTP must be 
assured proper O&M through an initial and renewed service contract for the life 
of the system or other means approved by the local health jurisdiction.  A single 
service contract and service provider for both the PTP and the other components 
is preferable to multiple contracts for service providers. 

 
4.7.2. A 2-year initial service policy must be furnished to the owner by the PTP 

manufacturer or authorized representative with the following conditions: 
 

4.7.2.1. cost of the initial service policy must be included with the original purchase 
price of the PTP; 

 
4.7.2.2. the initial service policy must contain provisions for four inspection/service 

visits (scheduled once every 6 months over the 2-year period) during which 
electrical, mechanical, and other applicable components are inspected, 
adjusted, and serviced; 

 
4.7.2.3. the initial service policy must contain provisions for a PTP effluent quality 

inspection consisting of a visual assessment for color, turbidity, and scum 
overflow, an olfactory assessment for odor, and any other performance 
assessment / operational diagnosis, including sampling of treated effluent 
(post-disinfection if disinfection is used) required by the local health 
jurisdiction; and 

 
4.7.2.4. the initial service policy must contain a clause stating that the owner must 

be notified, in writing, about any improper system function that cannot be 
remedied during the time of inspection, and the written notification must 
include an estimated date of correction by the manufacturer or their 
representative. 

 
4.7.3. Service providers must maintain accurate records of their service contracts, 

customers, performance data, and time lines for renewing the contracts.  These 
records must be available for inspection upon request by the local health 
jurisdiction.  The local health jurisdiction may require copies of these records to 
be submitted to the local health agency responsible for permitting the system. 
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4.7.4. A manufacturer or authorized representative must make available, for purchase by 

the owner, an extended service policy with terms comparable to those of the 
initial service policy, which includes O&M service for the entire on-site 
wastewater system, not just the PTP.  The service provider must notify the local 
health jurisdiction of service contracts that are not renewed.  

 
4.7.5. In the event that a mechanical or electrical component of the PTP requires off-site 

repair, the local authorized representative must maintain a stock of mechanical 
and electrical components that can be temporarily installed until repairs are 
completed if repairs are expected to render the unit inoperable for longer than 48 
hours. 

 
4.7.6. Emergency service must be available within 48 hours of a service request. 

 
4.7.7. The PTP service provider must possess adequate knowledge and skill regarding 

on-site wastewater treatment, effluent dispersal concepts and system function.  
The service provider must be:  

 
4.7.7.1. product-certified by each manufacturer for any PTPs they intend to service; 

 
4.7.7.2. able to provide documentation of product certification as evidence upon 

request; and 
 

4.7.7.3. able to demonstrate competency in the servicing (Operation & 
Maintenance) of on-site sewage systems. 

 

Completion of a course of instruction at the Northwest On-Site Wastewater Training Center / 
Puyallup, Washington, or other equivalent training facility may be most useful to the O&M 
professional.  Completion of such courses as Basics of Operation, Maintenance, and Monitoring 
may help develop the knowledge and skills needed to provide appropriate O&M to the wide 
range of on-site sewage systems needing routine servicing. 

 
4.7.8. O&M service contracts establish the initial and on-going relationship between the 

O&M service provider and system owner.  The service provider may be the PTP 
manufacturer / service representative or the system owner.  The contract must 
identify the roles and responsibilities assigned to the service provider. The 
specifics of O&M service contracts may vary product-to-product and locality-to-
locality, but all O&M service contracts must include information / conditions of 
agreement such as: 

 
4.7.8.1. owner’s name & address; 

 
4.7.8.2. property address & legal description; 
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4.7.8.3. local health jurisdiction permit requirements; 

 
4.7.8.4. specific contacts, owner address, service provider, and local health 

jurisdiction; 
 

4.7.8.5. detail of service to be provided; 
 

4.7.8.6. schedule of service provider duties; 
 

4.7.8.7. cost and length of service contract time period; 
 

4.7.8.8. details of product warranty; 
 

4.7.8.9. owner’s responsibilities under the contract and routine operation of the 
wastewater treatment and dispersal system; 

 
4.7.8.10. document recording, such as notification to the mortgage-holder or 

attachment to the deed of trust; and 
 

4.7.8.11. document verification / notary public. 
 

4.7.9. O&M service record keeping and reports required for the local health jurisdiction 
must specify:  

 
4.7.9.1. what data is to be reported; 

 
4.7.9.2. to whom the reports are to be submitted; 

 
4.7.9.3. the format for presenting information; and 

 
4.7.9.4. the frequency of reporting. 
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Appendix A - Monitoring: Impact of Site Limitations and System Complexity 
 

The monitoring frequency and level of detail information reported relates to limitations presented by 
site conditions and system complexity.  Monitoring and reporting to assure proper function becomes 
increasingly critical for more vulnerable sites and/or complex systems.  Tables 3 and 4, which may 
be used to guide decisions related to monitoring and reporting, illustrate this concept, which is 
applied to all conventional and alternative on-site sewage treatment systems. 

 
Table 3. 

Relationship Between Site Limitations and System Complexity for Conventional and 
Alternative On-Site Sewage Treatment Systems 

Issue Characteristics /  Level of Limitation and Complexity 

         Lower                                 Higher 

Site Limitation Meets state 
rules for 
conventional 
gravity system 

Meets state 
rules for 
conventional 
pressure 
distribution 
system 

Limitation increases with - less vertical 
separation, smaller lot sizes,  less horizontal 
separation,  and, greater surface slope, wastewater 
flow, wastewater strength, etc. 

System 
Complexity 

Gravity-flow 
(no pumps, 
controls, etc.) 

Pressurized 
distribution 
(requires 
pumps & 
controls) 

Complexity increases with -  
increasing  reliance upon, or combinations of: 
pumps; blowers; motors; mechanical, electronic, or 
computer-operated controls & warning devices; 
disinfection (materials & equipment); reduction in 
drainfield size; quality control of artificial (non-
original soil) treatment media, etc. 

 
Table 4. 

Suggested Monitoring Frequency Based Upon Site Limitations and System Complexity for 
Conventional and Alternative On-Site Sewage Treatment Systems 

 Level  

Site Limitation Low Low High High 

System Complexity Low High Low High 

Monitoring Frequency Low = Annually Medium = Semi-annually High = Quarterly, or 
greater 
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 

1) Adopted as part of local rules, regulations or ordinances - When the recommended 
standards, either as they are written or modified to more accurately reflect local 
conditions, are adopted as part of the local rules, their application is governed by local 
rule authority. 

 
2) Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches.  How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs.
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Typical RS&G Organization: 
 
Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function) 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 
 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc) 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 
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Introduction 
 
Recirculating gravel filters provide biodegradation or decomposition of wastewater constituents 
by bringing the wastewater into close contact with a well developed aerobic biological 
community attached to the surfaces of the filter media.  The media is similar to pea gravel as 
specified in Appendix A.  The media is contained in a watertight vessel either below the surface 
of the ground or wholly or partially elevated in a containment vessel.  Proper function requires 
that influent to the filter be distributed over the media in frequent, cycled uniform doses.  In 
order to achieve accurate dosing, these systems require a timed dosing with associated pump 
chambers, electrical components, and distribution network.  This frequent, cycled dosing 
provides a constantly wetted media.  The effluent is collected in the bottom of the filter and 
returned to the recirculating/mixing tank where it mixes with fresh septic tank effluent or a 
portion of the effluent is discharged to the soil dispersal component.  Flow splitting mechanisms 
are used to control recirculation, flow splitting and discharge to the soil dispersal component.  
The treated wastewater is discharged to an approved soil dispersal component, usually a 
conventional sub-surface drainfield. 
 
Recirculating gravel filters are quite suitable for treating residential strength wastewater.  The 
filter will be smaller in size than an intermittent sand filter, and therefore may be preferred for 
this reason.  The recirculating gravel filter is also not so susceptible to hydraulic and biological 
overloading as is an intermittent sand filter.  This technology is used where size is a constraint 
and where wastewater strength is moderately greater than what is typically generated in a single-
family residence.  Recirculating gravel filter effluent may be discharged to a soil profile 
containing as little as 24 inches of vertical separation. 
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1. Performance Standards 
 

1.1. Field Testing 
 

Based on field testing and some university research results, a recirculating gravel filter, 
when constructed and used according to these standards and guidance, is expected to 
produce effluent with <10 mg/l BOD, <10 mg/l TSS and <50,000 fecal coliforms/100 
ml which will meet Treatment Level C. 

 
1.2. Effluent Discharge 

 
Effluent from a recirculating gravel filter can be discharged to vertical separations of at 
least 24 inches in soil types 2 through 6 and at least 60 inches in soil type 1. 

 
2. Application Standards 
 

2.1. Listing 
 

While they are a public domain treatment technology, recirculating gravel filters are 
included in the Department of Health’s List of Registered On-site Treatment and 
Distribution Products as a Category 1 treatment component (designed to treat typical 
residential sewage) or a Category 2 treatment component (designed to treat sewage 
with organic strengths higher than typical residential sewage from both residential and 
non-residential sources.) 

 
2.2. Permitting 

 
Installation, and if required, operational, permits must be obtained from the appropriate 
local health officer prior to installation and use. 

 
3. Design Standards 
 

Design Approval - Before construction can begin, the design must be approved by local 
health or other appropriate jurisdiction.  All site inspections before, during, and after the 
construction must be accomplished by local health, other appropriate jurisdiction, or by a 
designer or engineer appointed by the appropriate jurisdiction. 
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Figure 1 - Typical Layout of a Recirculating Gravel Filter  
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Figure 2 - Typical Cross-section of a Recirculating Gravel Filter 
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3.1. Influent Characteristics 

 
3.1.1. Residential Wastewater:  Recirculating gravel filters are quite suitable for treating 

residential strength wastewater.  The filter will be smaller in size than an 
intermittent sand filter, and therefore may be preferred for this reason.  The 
recirculating gravel filter is also not so susceptible to hydraulic and biological 
overloading as is an intermittent sand filter. 

 
3.1.2. Non-Residential Wastewater:  Recirculating gravel filters are suitable for light 

commercial wastewater where the BOD5 does not exceed 720 mg/l. 
 
Recently some concerns have been expressed that recirculating gravel filters may be susceptible 
to premature failure, reduced treatment levels, or clogging if influent Fats, Oils & Greases are 
elevated or BOD5 approaches 720 mg/l.  While the Technical Review Committee recognizes the 
concerns, the committee feels that the data are inconclusive at this time.  Until modifications to 
the standards and guidance are made, it’s suggested that influent BOD5 not exceed 400 mg/l and 
Fats, Oils and Greases not exceed 30 mg/l. 
 

3.2. Design Flow - Daily Wastewater Flow Estimates 
 

3.2.1. Residential - For all residential applications, a minimum wastewater design flow 
of at least 120 gallons/bedroom/day must be used. 

 
3.2.2. Non-Residential - For non-residential applications, a minimum wastewater design 

flow equal to 150% of the estimated daily flow should be used. 
 

3.3. Pretreatment 
 

3.3.1. If the wastewater is domestic in origin, settleable and floatable solid separation by 
a properly sized two-compartment septic tank with effluent baffle screening, or 
equivalent wastewater sedimentation/initial treatment unit, will suffice. 

 
Pretreatment with some other wastewater sedimentation/initial treatment unit may be used 
instead of a septic tank. 
 

3.3.2. If the wastewater is from a non-domestic source, pretreatment other than a septic 
tank may be required if the influent to the gravel filter is not within the allowable 
limits for recirculating gravel filters. 

 
Aerobic treatment or some other treatment process may be needed to modify the influent to the 
recirculating gravel filter to within the range of allowable limits for recirculating gravel filters. 
 
 

3.4. Location Requirements 
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The minimum setback requirements for recirculating gravel filters are the same as 
required for sewage tanks (WAC 262-272A-0210). 

 
3.5. Filter Bed 

 
3.5.1. Media Specifications -- Filter media must meet the particle size criteria detailed in 

Appendix A.  Media used in constructing a recirculating gravel filter must be 
accompanied with a written certification from the supplier that the media fully 
conforms to the particle size criteria as determined by ASTM D136 and ASTM C-
117. 

 
3.5.2. Filter Bed Sizing 

 
3.5.2.1. Loading Rate:  The loading rate must be calculated on the basis of the 

incoming BOD.  Repair, alteration, and expansion projects provide the 
opportunity to sample and test the actual wastewater (Composite sampling 
is recommended).  New sites must rely on wastewater strength estimates 
from similar facilities.  The loading rate must be calculated as follows: 

 

Loading Rate (expressed as GPD / FT  =  
1150

BOD  of septic tank effluent
2

5

)
 

 
Note:  The dimensionless value of 1150 in the above equation is derived from the 
following assumptions: 
 
 1 mg/L = 2.2046 x 10-6 pound 
 1 gal = 3.785 L 
 mass loading = 0.0096 pounds BOD5/FT2/day 

 
For residential applications, the maximum loading rate must be 5.0 GPD/ft2.  The 
loading rate will be less than 5.0 GPD/ft2 if it is suspected that the BOD5 of the 
particular residential wastewater is greater than 230 mg/l. 

 
3.5.2.2. Surface area of filter bed:  The surface area must be determined by dividing 

the design flow estimate by the loading rate. 
 

3.5.2.3. Depth of media:  The media depth must be a minimum of 36 inches. 
 

3.5.3. Filter bed containment:  The filter bed is contained either in a flexible membrane-
lined pit, or a concrete vessel.  Design and construction must conform to the 
containment standards set forth in Appendix B. 

 



Recirculating Gravel Filter Systems - Recommended Standards and Guidance 
Effective Date: July 1, 2012 

 

DOH 337-011 Page 12 of 37 

 
3.6. Wastewater Distribution 

 
3.6.1. Pressure distribution:  Pressure distribution with timed dosing is required and 

must comply with the pressure distribution standards and guidance.  This 
requirement applies to all pressure distribution related components. 

 
3.6.2. Wastewater application to the filter bed:  The wastewater must be applied to the 

layer of drain rock atop the filter media, or sprayed upward against the top of 
gravelless chambers. 

 
Recirculating gravel filter media may be utilized in lieu of drainrock in the top of the filter bed. 
 

3.7. Recirculating/Mixing Tank 
 

The volume of the recirculating/mixing tank is determined by the following: 
 

3.7.1. For residential systems:  150% of the daily wastewater flow estimate. 
 

3.7.2. For non-residential systems:  100% of the daily wastewater flow estimate. 
 

3.8. Recirculating Pump 
 

3.8.1. Controls - The recirculating pump must be controlled by a timer with a dosing 
schedule that provides for frequent, cycled uniform doses, allowing the 
influent/filtrate mixture to cycle through the filter about 5 times before discharge. 

 
Optimum pumping cycles are for one continuous cycle every 30 minutes (48 cycles per day) with 
the off cycle set for approximately 25 minutes.  The on cycle should be set so that the orifice 
discharge per dose cycle does not exceed 2 gallons per orifice. 
 
Float switches are wired in parallel with the timer to control the pump during periods of 
excessive wastewater flows, and in event of timer malfunction.  (See Figure 3) Both timer and 
float switch controls are required.  To protect the pump and the distribution pipe network 
orifices, the outlet of the septic tank must include screening of the effluent unless screening of the 
pump is provided. (See standards and guidance for pressure distribution systems for effluent 
screening.) 
 
In the event of low levels in the recirculating/mixing tank, to protect the pump by assuring 
adequate pump submergence, a redundant off/low level alarm control float is recommended.  
The redundant off/low level alarm shall be installed in accordance with the pump 
manufacturer’s recommendations to assure adequate pump submergence. 
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Figure 3 - Typical Cross-section of a Recirculating/Mixing Tank  

with a Buoyant Ball Check Valve 
 
 

 
Pump screen optional - see Section 3.8. 
 
Additionally, in the event of low levels in the recirculating/mixing tank, to protect the pump by 
assuring adequate pump submergence a redundant off/low level alarm switch is recommended in 
addition to the switches indicated in the above figure - see Section 3.8. 
 

3.8.2. Flow rate for recirculating pump:  The minimum recirculating pump flows, in 
gallons per minute, can be calculated by the following formulas. 

 
Daily Design Flow (GPD) x 5 =  Through - filter flow (GPD)  
 

cycleper  Gallons = 
dayper  cycles pump 

(GPD) flowfilter Through 

 
 

minuteper  Gallons = 
cycleon per  minutes 

cycleper  Gallons

 
 

*It should be noted that the pressure distribution network design in the 
recirculating gravel filter may result in a higher discharge rate. 

 
3.9. Treated Wastewater (Filtrate) Collection and Discharge  

 
Filtrate may be collected and discharged from the bottom of the gravel filter by either a 
gravity-flow underdrain, or a pumped-flow pumpwell system.  When gravel filters are 
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membrane-lined, gravity flow underdrains must exit through a boot.  The boot and exit 
pipe must be installed and tested according to the standards in Appendix C. 

 
3.9.1. Filter to recirculating/mixing tank pipe sizing:  The pipe from the filter to the 

mixing/recirculation tank can be sized using the Hazen-Williams equation, which 
relates flow, pipe diameter, slope, and pipe smoothness.  Typically it is expressed 
in the following manner: 

 

S =  
 x Q

Ch x d2.63

2 31
1 852

.
.





  

Where: 
S = Slope of the energy gradient, in feet 
Q = flow, in cubic feet per second 
Ch = dimensionless smoothness coefficient (typical value of 150 for PVC pipe) 
d = inside diameter of pipe, in feet 
 
Rearranging this equation and multiplying by 12, provides an equation to 
calculate the appropriate pipe diameter, in inches, for gravity flow underdrain 
pipe and filter-to-recirculating tank transport pipe.  It is also the size (inlet and 
outlet diameters) of the buoyant-ball check valve (where applicable). 
 

d =  12
2.31 x Q

Ch x S.54







.38

 
 

3.9.2. Recirculation Flow Splitting Mechanisms:  Wastewater which has been treated in 
the recirculating gravel filter, collects at the bottom of the filter through an 
underdrain and a portion is returned to the recirculating/mixing tank.  The return 
flow must be split to direct a minimum of 75-85% of the treated wastewater back 
to the recirculating/mixing tank and the remainder to the soil dispersal 
component.  A recirculation rate of at least 5:1 must be maintained.  Options and 
comments concerning flow splitting are noted in Appendix D. 

 
To encourage mixing of fresh influent with partially treated recirculating return filtrate, the 
return line from the filter should enter the recirculating/mixing tank at the same end of the tank 
as the influent from the septic tank and at the opposite end from the recirculating pump. 
 

3.10. Soil Dispersal Component 
 

3.10.1. Discharge of effluent from an intermittent sand filter to a soil dispersal 
component (subsurface soil absorption) is required.  Direct discharge of effluent 
from a recirculating gravel filter to surface water or upon the ground surface is 
prohibited by WAC 246-272A-0230(2)(a). 
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3.10.2. WAC 246-272A provides for SSAS design allowances, which vary according to 
treatment performance levels. 

 
3.10.3. The size and design of the soil dispersal component must be consistent with the 

methods and procedures indicated by WAC 246-272A-0200, WAC 246-272A-
0220, WAC 246-272A-0230, and WAC 246-272A-0234. 

 
3.10.4. The soil dispersal component location must meet minimum horizontal setback 

distances as specified by WAC 246-272A-0210 and 246-272A-0280. 
 

3.10.5. Development using a recirculating gravel filter must meet the minimum land area 
requirements specified in WAC 246-272A-0320. 

 
4. Installation Issues 
 

4.1. Liner Installation 
 

If the containment vessel is constructed of a 30 mil PVC liner, the liner must be 
protected by a 3 inch layer of sand beneath the liner. 

 
4.2. Surface of the Recirculating Gravel Filter 

 
The surface of the recirculating gravel filter differs from the intermittent sand filter, 
sand-lined trenches and stratified sand filters in that the surface must remain “open” to 
encourage oxygenation of the filter.  No cover soil is to be placed above the upper layer 
of drainrock in the recirculating gravel filter. 

 
4.3. Observation Ports 

 
If the recirculating gravel filter effluent exits the gravel filter through the underdrain by 
gravity flow, two observation ports must be installed in the gravel filter.  One 
observation port must be installed to the bottom of the drainrock/top of the media 
interface.  A second observation port must be installed to the bottom of the underdrain.  
If the effluent exits the gravel filter through a pumpwell, the pumpwell may be used as 
the second observation port. 

 
5. Operation, Monitoring, and Maintenance Standards 
 

5.1. Management 
 

The local health officer has the authority to require that an acceptable maintenance 
agreement be established, and supporting documents be developed and approved by the 
local health officer, prior to the issuance of approvals for a proposed recirculating 
gravel filter sewage system.  It is recommended that a maintenance agreement be 
required when, in the opinion of the local health authority, the ongoing operation of the 
gravel filter sewage systems is best assured by the existence of such an agreement. 
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5.2. User’s Manual 

 
A user’s manual for the system must be developed and / or provided by the system 
designer at the time the system installation “as-built” drawing is completed.  These 
materials must contain the following, at a minimum: 

 
5.2.1. diagrams of the system components; 

 
5.2.2. explanation of general system function, operational expectations, owner 

responsibility, etc.; 
 

5.2.3. names and telephone numbers of the system designer, local health authority, 
component manufacturer, supplier/installer, and/or the management entity to be 
contacted in the event of a failure; 

 
5.2.4. information on the periodic monitoring and maintenance requirements of the 

sewage system:  septic tank, dosing and recirculating/mixing tanks, filter unit, 
pumps, switches, alarms, disposal unit, etc.; 

 
5.2.5. information on "Trouble-shooting" common operational problems that might 

occur.  This information should be as detailed and complete as needed to assist 
the system owner to make accurate decisions about when and how to attempt 
corrections of operational problems, and when to call for professional assistance; 
and  

 
5.2.6. for proprietary recirculating gravel filter devices, a complete maintenance and 

operation document must be developed and provided by the manufacturer. This 
document must be made available, through the system designer, to the system 
owner.  This document must include all the appropriate items mentioned above, 
plus any additional general and site-specific information useful to the system 
owner, and/or the maintenance person.  A copy of this document must also be 
provided to the local health authority, prior to the issuance of the local installation 
permit. 

 
5.3. Monitoring and Maintenance 

 
5.3.1. Responsibility - For the on-site sewage system to operate properly, its various 

components need periodic monitoring and maintenance.  Monitoring and 
maintenance are the responsibility of the homeowner, but may be best performed 
by experienced and qualified service providers. An Operation and Maintenance 
Manual must be developed and/or provided by the system designer with copies 
provided to the local health officer, system owner, and maintenance contractor.  
The maintenance manual must include the following listed recommended 
maintenance descriptions and schedules.  The local health officer may specify 
additional requirements. 
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5.3.2. Minimum Monitoring and Maintenance Description and Service Items 

 
5.3.2.1. Type of use. 

 
5.3.2.2. Age of system. 

 
5.3.2.3. Specifications of all electrical and mechanical components installed 

(occasionally components other than those specified on the plans are used). 
 

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

5.3.2.5. Septic tank:  inspect yearly for structural integrity, proper baffling, screen, 
ground water intrusion, and proper sizing. Inspect and clean effluent baffle 
screen and also pump tank as needed. 

 
5.3.2.6. Dosing and Recirculating/Mixing Tanks:  clean the effluent screen 

(spraying with a hose is a common cleaning method), inspect and clean the 
pump switches and floats yearly.  Pump the accumulated sludge from the 
bottom of the chambers, whenever the septic tank is pumped, or more often 
if necessary. 

 
5.3.2.7. Pumpwell:  Inspect for infiltration, structural problems and improper sizing.  

Check for pump or siphon malfunctions, including problems related to 
dosing volume, pressurization, breakdown, clogging, burnout, or cycling.  
Pump the accumulated sludge from the bottom of the pumpwell, whenever 
the septic tank is pumped, or whenever necessary. 

 
The liquid level at the pump start or siphon must be below the bottom of the filter media in order 
to prevent ponding and rise of the capillary fringe in the gravel media.  Improper liquid level 
(too high in the pumpwell) can result from improper setting of the pump on float, pump burnout, 
disconnected electrical supply to the pump or controls, or tripped circuit breaker.  In some cases 
the underdrain may be underdesigned and may not have the flow capacity to supply the pump at 
the rate that it pumps. Infiltration into the pumpwell is serious and means that the effluent is 
entering the pumpwell before passing through the full column of media filter.  Effluent that is 
short circuiting will not receive full filter treatment. 
 

5.3.2.8. Check monitoring ports for ponding.  Conditions in the observation ports 
must be observed and recorded by the service provider during all operation 
and maintenance activities for the recirculating gravel filter and other 
system components.  For reduced sized drainfields, these observations must 
be reported to the local health jurisdiction responsible for permitting the 
system. 
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5.3.2.9. Inspect and test yearly for malfunction of electrical equipment such as 
timers, counters, control boxes, pump switches, floats, alarm system or 
other electrical components, and repair as needed.  System checks should 
include improper setting or failure, of electrical, mechanical, or manual 
switches. 

 
5.3.2.10. Mechanical malfunctions (other than those affecting sewage pumps) 

including problems with valves, or other mechanical or plumbing 
components. 

 
5.3.2.11. Malfunction of electrical equipment (other than pump switches) such as 

timers, counters, control boxes, or other electrical components. 
 

5.3.2.12. Material fatigue, failure, corrosion problems, or use of improper materials, 
as related to construction or structural design. 

 
5.3.2.13. Neglect or improper use, such as loading beyond the design rate, poor 

maintenance, or excessive weed growth. 
 

5.3.2.14. Installation problems, such as improper location or failure to follow design. 
 

5.3.2.15. Overflow or backup problems where sewage is involved. 
 

5.3.2.16. Recirculating Gravel Filter / exposed-surface filter bed:  weed and remove 
debris from the bed surface, quarterly. 

 
5.3.2.17. Specific chemical/biological indicators, such as BOD, TSS, fecal or total 

coliforms, etc.  Sampling and testing may be required by the local Health 
Officer on a case-by-case basis, depending on the nature of the problem, 
availability of laboratories, or other factors. 

 
5.3.2.18. Information on the safe disposal of discarded filter media. See Appendix E. 

 
5.4. Action Conditions 

 
When a monitoring inspection, or any other observation, reveals either of the following 
listed conditions, the owner of the system must take appropriate action, according to the 
direction and satisfaction of the local health officer: 

 
5.4.1. Drainfield system failure, as defined in WAC 246-272A-0010, or 

 
5.4.2. A history of long-term, continuous and increasing ponding of wastewater within 

the reduced-size drainfield, which if left unaddressed, will probably result in 
untimely failure. 

 
5.5. Appropriate Actions Upon Identification of Action conditions: 
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5.5.1. repair or modification of the drainfield system, 

 
5.5.2. expansion of the drainfield system, or 

 
5.5.3. modifications or changes within the structure relative to wastewater strength or 

hydraulic flows 
 
The repair or modification required may include the installation of additional drainfield to 
enlarge the system to 100% of the initial design size.  Repair or modification is not limited to this 
option.   Local permits must be obtained before construction begins, according to local health 
department requirements.  Any repair or modification activity must be reported as part of the 
monitoring activity for the site. 
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Appendix A -- Filter Media Specifications 
 
I Particle Size Analysis - The standard method to be used for performing particle size analysis 

must comply with one of the following: 
 

A. The sieve method specified in ASTM D136 and ASTM C-117  
 

B. The method specified in Soil Survey Laboratory Methods and Procedures for Collecting 
Soil Samples, Soil Survey Investigation Report #1, US Department of Agriculture, 
1984. 

 
Information concerning these methods can also be obtained from Methods of Soil Analysis, Part 
I, 2nd edition; A. Klute, editor, ASA Monograph #9, American Society of Agronomy, Madison, 
WI, 1986.  
 
II Recirculating Gravel Filter Media - All four conditions must be met to satisfy media criteria. 
 

A. Particle Size Distribution: 
 

Sieve Particle Size Percent Passing 

3/8 inch 9.50 mm 100 
No. 4 4.75 mm 0 to 95 
No. 8 2.36 mm 0 to 2% 
No. 30 0.60 mm 0 to 0.1% 

 
B. Effective Size:  3 mm to 5 mm. 

 
C. Uniformity coefficient:  less than or equal to 2. 

 
D. Filter media must be washed. 
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Appendix B - Containment Vessel Standards 
 
I Lined Pit - when a sand filter is constructed in an excavated pit the following criteria are to 

be met.  (Note:  The majority of the following liner specification is from the State of Oregon 
On-Site Sewage Disposal Rules.) 

 
A. Polyvinyl chloride (PVC) shall have the following properties: 

 
PROPERTY TEST 

METHOD 
 

(a) Thickness ASTM D1593 
Para 9.1.3 

30 mil 
minimum 

(b) Specific Gravity (Minimum) ASTM D792 
Method A 

 

(c) Minimum Tensile Properties 
     (each direction) 

ASTM D882  

     (A)  Breaking Factor 
            (pounds/inch width) 

Method A or B 
(1 inch wide) 

69 

     (B)  Elongation at Break 
            (percent) 

Method A or B 300 

     (C)  Modulus (force) at 100% 
             Elongation (pounds/inch width)

Method A or B 27 

(d) Tear Resistance (pounds, minimum) ASTM D1004 
Die C 

8 

(e) Low Temperature ASTM D1790 -20°F 
(f) Dimensional Stability (each 
     direction, percent change maximum) 

ASTM D1204 
212°F, 15 min. 

± 5 

(g) Water Extraction ASTM D1239 -0.35% max. 
(h) Volatile Loss ASTM D1203 

Method A 
0.7% max. 

(I) Resistance to Soil Burial 
     (percent change maximum in 
       original value) 

ASTM D3083  

     (A)  Breaking Factor  -5 
     (B)  Elongation at Break  -20 
     (C)  Modulus at 100% 
             Elongation 

 ±10 

(j) Bonded Seam Strength 
     (factory seam, breaking factor, 
       ppi width) 

ASTM D3083 55.2 

(k) Hydrostatic Resistance ASTM D751 
Method A 

82 
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B. Installation Standards 

 
1. Patches, repairs and seams shall have the same physical properties as the parent 

material; 
 

2. Site considerations and preparation: 
 

a. The supporting surface slopes and foundation to accept the liner shall be stable 
and structurally sound including appropriate compaction.  Particular attention 
shall be paid to the potential of sink hole development and differential settlement; 

 
b. Soil stabilizers such as cementations or chemical binding agents shall not 

adversely affect the membrane; cementations and chemical binding agents may be 
potentially abrasive agents. 

 
3. To avoid deterioration of the membrane liner caused by exposure to weather or 

sunlight, the liner must be protected by being fully buried.  In cases where portions of 
the liner may be subject to direct exposure to the weather (for example in a 
recirculating gravel filter system in which the top edges of the liner may not be buried 
due to the system design requirements), the exposed portions of the liner must be 
covered.  (An example might be to construct a finish rim over the exposed liner 
portions.) 

 
4. Non-reinforced liners have high elongation and can conform to irregular surfaces and 

follow settlements within limits.  Unreasonable strain reduces thickness and may 
reduce life expectancy by lessening the chemical resistance of the thinner (stretched) 
material.  Every effort shall be made to minimize the strain (or elongation) anywhere 
in the flexible membrane liner; 

 
5. Construction and installation: 

 
a. Bottom of pit 

 
(1) Cover with sand to "bed" liner, adequate in depth (minimum 3") to protect 

liner from puncture, or  
 

(2) Use a non-woven needle-punched synthetic geotextile fabric, in a thickness 
appropriate to the tasks of protecting the liner. 

 
(3) Regardless of whether sand or a fabric is used, grade the bottom to provide 

a sloping liner surface, from the outer edge of the filter toward the point of 
underdrain collection.  Slope equal to 8 inches fall overall or one inch of 
fall per foot of run, whichever is the greatest. 

 
b. Sides of the pit - smooth, free of possible puncture points. 
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c. Climatic conditions: 

 
(1) Temperature.  The desirable temperature range for membrane installation is 

42° F to 78° F.  Lower or higher temperatures may have an adverse effect 
on transportation, storage, field handling and placement, seaming and 
backfilling and attaching boots and patches may be difficult.  Placing liner 
outside the desirable temperature range shall be avoided; 

 
(2) Wind.  Wind may have an adverse effect on liner installation such as 

interfering with liner placement.  Mechanical damage may result.  
Cleanliness of areas for boot connection and patching may not be possible.  
Alignment of seams and cleanliness may not be possible.  Placing the liner 
in high wind shall be avoided; 

 
(3) Precipitation.  When field seaming is adversely affected by moisture, 

portable protective structures and/or other methods shall be used to 
maintain a dry sealing surface.  Proper surface preparation for bonding 
boots and patches may not be possible.  Seaming, patching and attaching 
‘boots’ shall be done under dry conditions. 

 
d. Boots:  When boots are used (required when using a gravity-flow underdrain), the 

boot and exit pipe must be installed with the following criteria: 
 

(1) The system designer is to identify the use of a sand filter liner with 
underdrain and boot as a part of the application for on-site sewage system 
and provide specifications detailing design and installation requirements. 

 
(2) The boot is to be installed by the manufacturer or the manufacturer's 

representative. 
 

(3) The boot outlet is to be bedded in sand. 
 

(4) The boot is to be sized to accommodate an underdrain outlet pipe. 
 

(5) The boot is to be secured to the underdrain outlet pipe with two (2) stainless 
steel bands and screws, and sealant strips as recommended by the 
manufacturer. 

 
(6) The underdrain is to be designed in accordance with Appendix C, 

Underdrains and exit the side of the liner. 
 

(7) An inspection port must be installed in the sewer pipe from the filter to the 
drainfield. 
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(8) Gravity sewer pipe from the filter to the drainfield must be ASTM 3034 
ring tight. 

 
(9) When site conditions are such that the trench from the sand filter to the 

drainfield may act as a conduit for ground water movement towards the 
drainfield (for example on sites with shallow groundwater of poorly drained 
sites), the trench must be back-filled with a minimum 5 lineal feet clay mix 
(or bentonite mix) dam. 

 
(10) If the boot may be submerged in a seasonal high water table, performance 

testing of the sand filter/boot for leakage must be conducted in the 
following manner: 

 
(a) Block outlet pipe; 

 
(b) Fill underdrain gravel with water; 

 
(c) Measure and record elevation of water through observation/inspection 

port; 
 

(d) Let stand 24 hours minimum; 
 

(e) Measure and record elevation of water through observation/inspection 
port; 

 
(f) No allowable drop in the water level. 

 
e. Liner Placement: 

 
(1) Size.  The final cut size of the liner shall be carefully determined and 

ordered to generously fit the container geometry without field seaming or 
excess straining of the linear material; 

 
(2) Transportation, handling and storage.  Transportation, handling and storage 

procedures shall be planned to prevent material damage.  Material shall be 
stored in a secured area and protected from adverse weather; 

 
(3) Site inspection.  A site inspection shall be carried out by local health 

officer, other appropriate jurisdiction or by a designer or engineer appointed 
by the appropriate jurisdiction, and the installer prior to liner installation to 
verify surface conditions, etc.; 

 
(4) Deployment.  Panels shall be positioned to minimize handling.  Seaming 

should not be necessary.  Bridging or stressed conditions shall be avoided 
with proper slack allowances for shrinkage.  The liner shall be secured to 
prevent movement and promptly backfilled; 
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(5) Anchoring trenches.  The liner edges should be secured frequently in a 

backfilled trench; 
 

(6) Field seaming.  Field seaming, if absolutely necessary, shall only be 
attempted when weather conditions are favorable.  The contact surfaces of 
the materials should be clean of dirt, dust, moisture, or other foreign 
materials.  The contact surfaces shall be aligned with sufficient overlap and 
bonded in accordance with the suppliers recommended procedures.  
Wrinkles shall be smoothed out and seams should be inspected by non-
destructive testing techniques to verify their integrity.  As seaming occurs 
during installation, the field seams shall be inspected continuously and any 
faulty area repaired immediately; 

 
(7) Field repairs.  It is important that traffic on the lined area be minimized.  

Any necessary repairs to the liner shall be patched using the same lining 
material and following the recommended procedure of the supplier; 

 
(8) Final inspection and acceptance.  Completed liner installations shall be 

visually checked for punctures, rips, tears and seam discontinuities before 
placement of any backfill.  At this time the installer shall also manually 
check all factory and field seams with an appropriate tool.  In lieu of or in 
addition to manual checking of seams by the installer, either of the 
following tests may be performed; 

 
(9) Wet Test:  The lined basin shall be flooded to the one (1) foot level with 

water after inlets and outlets have been plugged.  There shall not be any loss 
of water in a 24 hour test period. 

 
(10) Air Lance Test:  Check all bonded seams using a minimum 50 PSI (gauge) 

air supply directed through a 3/16 inch (typical) nozzle held not more than 2 
inches from the seam edge and directed at the seam edge.  Riffles indicate 
unbonded areas within the seam, or other undesirable seam construction. 

 
II Lined Framework - A perimeter support frame to hold the liner in place during construction 

may be used.  Framework shall be straight, free from warps or bends.  Framework shall be of 
sufficient rigidity so that springing will not occur under the weight of the media and/or 
backfill placement.  Framework shall be sufficiently supported to prevent excessive 
deflection of the framework. 

 
Plywood with 2x4 framing support (or minimum 2' centers) is a suggested method.  Treated 
wood should be used to prevent deterioration of the wood by termites, decomposition, etc. 
 

A. Media and liner placement 
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1. It is important that sand is placed between the framework and excavated soil 
simultaneously with placement of the treatment media.  This keeps the framework 
and liner vertical during the course of construction and results in a sand cushion 
around the outside perimeter of the lined framework.  All nails or staples used must 
have their sharp ends pointed away from the liner.  The PVC liner is unfolded from 
the center of the excavation and draped over the top edges of the perimeter support 
frame.  Care should be taken to prevent contact between the liner and the sharp edges 
of the top of the perimeter support frame. 

 
A garden hose which has been cut longitudinally and placed on the top edge of the support 
frame would be a suggested method. 
 

2. Care must be taken to ensure that the liner is in full contact with the bottom and sides 
and that no bridging occurs. 

 
Pleats or wrinkles in the liner should be minimized.  Pleats and wrinkles in the liner may allow 
for a tunneling effect of effluent through the pleat or wrinkle. 
 

B. Backfill around framework:  If site conditions are such that a partially elevated filter 
is desired or necessary, backfill around the sides of the filter shall be non-clay material 
containing no pieces more than 3 inches across, any frozen lumps, and any wood or 
other foreign material.  The backfill material around the sides of the filter shall be 
placed in layers no more than 2 feet thick (loose), with each layer tamped and graded so 
that final settling will provide for side slopes on the sides of the filter backfill to be 
approximately 3:1 from the top of the filter, to native ground. 

 
III Concrete Containment Vessel 
 

A. Above ground tank - to be designed and/or approved by a qualified professional 
engineer if the following conditions are not met. 

 
1. Walls 

 
a. at least 6 inches thick 

 
b. Above ground height is 4 feet or less  

 
c. rebar reinforcement:  3/8 inch diameter rebar on 2-foot centers horizontally and 

vertically, with continuous lengths wrapped around the corners. 
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2. Floor 

 
a. at least 3 1/2 inches thick 

 
b. reinforced with steel mesh (CRSI standard #6-1010) to prevent cracking and to 

maintain water-tightness 
 

3. Tank is to be designed, constructed, and sealed to be water-tight 
 

B. Below ground tank 
 

Any below-ground concrete tank must be water-tight.  The design of any such tank is to 
be approved by a qualified professional engineer and, where required by local and/or 
state regulation, the local health officer. 
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Appendix C - Underdrains 
 
For Concrete Tanks or Synthetic Membrane-Lined Pits:  Either gravity underdrains or 
pumpwells may be used. 
 
Underdrains:  Underdrains must be designed with sufficient void storage volume to provide for a 
single drainfield dose with reserve capacity to maintain unsaturated filter media above the 
underdrain system.  Collection pipe must be sized of sufficient size, with adequate perforations, 
or slots so that filtrate can flow from the void storage space into the collection pipe rapidly 
enough to maintain unsaturated filter media above the underdrain system.  However, the 
minimum size of the collection pipe shall be 4” diameter.  Underdrains may be designed in a 
variety of ways. 
 
One possible way is: 
 
Place a 3 inch layer of pea gravel over a 6 inch layer of 3/4 to 2-1/2 inch gravel containing the 
underdrain collection pipe.  The purpose of the pea gravel is to restrict the migration of sand into 
the gravel and pipe in the underdrain.  The gravel surrounding the slotted or perforated pipe 
should be sized larger than the slots or perforations to prevent migration of gravel into the pipe. 
See figure below.  For the purpose of calculating void storage space in the medium gravel (3/4 to 
2-1/2 inch), 3.0 gallons per cubic foot may be used assuming 40% void space per cubic foot. 
 

Figure 4 - Typical Cross-section of a Recirculating Gravel Filter Underdrain 
 

Gravel for Storage

Slotted Pipe for Transport
of Filtrate

Liner

Double Clamps
on Boot

 
 
Pumpwells:  are located within the filter.  Filtrate is collected in a underdrain system underlying 
the filter media and is discharged directly into the pumpwell. 
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Pumpwells may be designed a variety of ways, but they must be constructed of concrete or 
plastic sewer pipe.  A sufficient number and size of holes must exist in the pumpwell, at the level 
of the underdrain system, so that filtrate can flow into the pumpwell, from the underdrain void 
space, as rapidly as the filtrate is pumped out of the pumpwell.  The pumpwell must be 
adequately supported on both sides of the synthetic membrane. 
 

Figure 5 - Typical Cross-section of a Pumpwell  in a Synthetic Membrane-lined 
Recirculating Gravel Filter 

 

Support for  Pumpwell and Pump

Slotted Pipe for Transport
of Filtrate to Pumpwell

Liner

Gravel for Storage

Large Diameter Pipe

Lid for Access

[Water tight except for
discharge & underdrain]
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Appendix D - Options/Comments - Flow Splitting 
 
Splitting the return flow from the recirculating gravel filter to direct a minimum of 75-85% of 
the treated wastewater back to the recirculating/mixing tank and the remainder to the soil 
dispersal component can be accomplished in a variety of ways.  Following are two customary 
and/or suggested splitting methods and a potential option that does not incorporate flow splitting: 
 
Option 1. Buoyant-Ball Check Valve: (Recirculating Ball Valve) (See Figure 4) 
 

Description:  The buoyant-ball check valve typically consists of  
 (1) an inlet from the filter,  
 (2) an outlet to the drainfield,  
 (3) an outlet downward (into the mixing chamber),  
 (4) a buoyant ball which seals the downward outlet, 
 (5) a basket which retains the ball below the downward outlet, and 
 (6) an observation port 
 

Operation:  During periods of low flow, all return flow from the recirculating gravel filter is 
returned to the recirculating/mixing tank through the ball valve.  As the level of the liquid 
in the recirculating/mixing tank rises, the ball exerts enough force to make a firm seal.  
The upward force that the ball exerts needs to be sufficient to maintain a complete seal 
even with the return line (from the sand filter) completely full.  When the ball seals the 
downward outlet, filtrate is discharged to the drainfield.  This discharge continues until 
the level in the tank drops enough to unseat the ball in the valve.  For systems with a high 
velocity of effluent in the return pipe (filter to mixing tank), the ball valve assembly may 
need to be equipped with a baffle to “slow” the effluent down as it enters the 
recirculating/mixing tank to help prevent bypassing the downward outlet. 

 
There are commercially available recirculating ball valves.  Design and selection of a 
commercially available valve assembly must be in accordance with the manufacturer’s 
recommendations. 
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Figure 6 - Typical Cross-section of a Buoyant-ball Check Valve 

 

 
 
Tables 1 & 2 are provided as a guide in designing a buoyant-ball check valve.  Actual inside 
diameters of the pipe and actual outside diameters of the ball must be used.  The weight of the 
column of liquid is shown in Table 1.  Table 2 provides the buoyancy of a sphere.  The weight of 
the column of liquid in the return pipe must be overcome by the buoyant force of the ball.  (Note:  
the weight of the sphere is neglected.)  Density of effluent is assumed to be approximately 62.4 
pounds/ft3 
 

Table 1 - Weight of a Cylindrical Column of Effluent 

Diameter, 
Inches 

2 3 4 5 6 7 8 10 12 

Length, 
Inches 

Weight of a cylindrical column of effluent, in pounds 

4 0.5 1.0 1.8 2.8 4.1 5.6 7.3 11.3 16.3 
5 0.6 1.3 2.3 3.5 5.1 6.9 9.1 14.2 20.4 
6 0.7 1.5 2.7 4.3 6.1 8.3 10.9 17.0 24.5 
7 0.8 1.7 3.2 5.0 7.1 9.7 12.7 19.8 28.6 
8 0.9 2.0 3.6 5.7 8.2 11.1 14.5 22.7 32.6 
9 1.0 2.3 4.1 6.4 9.2 12.5 16.3 25.5 36.7 
10 1.1 2.6 4.5 7.1 10.2 13.9 18.1 28.3 40.8 
11 1.3 2.8 5.0 7.8 11.2 15.3 20.0 31.2 44.9 
12 1.4 3.1 5.4 8.5 12.2 16.7 21.8 34.0 49.0 
13 1.5 3.3 5.9 9.2 13.3 18.1 23.6 36.8 53.1 
14 1.6 3.6 6.3 9.9 14.3 19.4 25.4 39.7 57.1 
15 1.7 3.8 6.8 10.6 15.3 20.8 27.2 42.5 61.2 
16 1.8 4.1 7.3 11.3 16.3 22.2 29.0 45.3 65.3 
17 1.9 4.3 7.7 12.0 17.3 23.6 30.8 48.2 69.4 
18 2.0 4.6 8.2 12.8 18.4 25.0 32.6 51.0 73.5 
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Table 2 - Buoyancy of a Sphere 

(Weight of the sphere has been neglected) 

Diameter 
Inches 

Buoyancy 
Lbs. 

Diameter 
Inches 

Buoyancy 
Lbs. 

2.0 0.15 8.0 9.68 
3.0 0.51 8.5 11.61 
4.0 1.21 9.0 13.78 
4.5 1.72 9.5 16.21 
5.0 2.37 10.0 18.91 
5.5 3.15 10.5 21.89 
6.0 4.08 11.0 25.17 
6.5 5.19 11.5 28.76 
7.0 6.49 12.0 32.67 
7.5 7.98   

 
Option 2. Splitter Basin:  (The following is one example of a splitter basin) (See Figure 5) 
 

Description:  Return flow from the recirculating gravel filter is directed through a splitter 
basin where a percentage of flow returns to the recirculating/mixing tank and a 
percentage to the soil dispersal component.  The typical percentage split is 80% to the 
mixing tank and 20% to the soil dispersal component.  The line to soil dispersal 
component must be equipped with an automatic (usually electrically actuated) valve 
which closes when a low liquid level in the recirculating/mixing tank is reached (during 
periods of low flow) directing all of the flow into the recirculating/mixing tank. 

 
Note:  To assure uniform splitting in the basin, it is critical that the basin and pipes within the 
basin are installed level.  To better assure that the basin is installed level, the basin should be 
placed on compacted base material or concrete slab.  Additionally, uniform splitting in the basin 
is better assured when the basin is partially flooded to a level submerging the splitting orifices.  
This is best accomplished if the return flow from the recirculating gravel filter is pumped from 
the filter to the basin rather than by gravity flow.  Overflow “tees” are installed within the basin 
in each of the lines (line to final disposal and line to mixing tank).  The overflow “tees” allow for 
an approximate equal split of flows in the event the basin is filling faster than the exit flow 
through the splitting orifices.  If a pump is utilized to return flow to the basin, to prevent 
complete flooding of the basin, the dose volume must not exceed the capacity of the basin or the 
overflow pipes.  Top of the overflow “tees” should be set to a level that allows the basin to fill 
without overflowing into the “tees” under typical operating conditions. (This is a function of 
dose volume and pump flow) 
 

Figure 7 - Splitter Basin 
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Option 3. Gravity Flow From the Recirculating/Mixing Tank Without the Use of 
Splitting Devices: 
 

Description:  With this concept, all of the return flow from the filter is directed back to the 
recirculating mixing tank where it mixes with influent from the septic tank.  An outlet 
sanitary tee is installed in the recirculating mixing tank at approximately 80% of the 
liquid capacity of the mixing tank.  Once the liquid level is reached in the mixing tank, 
effluent is allowed to exit the mixing tank to final disposal.  No splitting devices are 
utilized. 

 
The timer settings on the recirculation pump control the recirculation rate to the filter.  The 
splitter device is the component that directs or divides the treated wastewater from the filter back 
to the recirculating/mixing and/or to final disposal.  The splitter device assures that during 
periods of peak flow, mixed effluent from the recirculating/mixing tank will only exit the tank by 
passing through the recirculating gravel filter one more time prior to disposal.  It is possible to 
design a recirculating gravel filter system without the use of a splitter device.  However, 
designing without a splitter device may lower the expected levels of treatment under certain 
conditions. 
 
Considerable discussion regarding this concept was conducted by the TRC.  Due to little known 
experience with this concept at this time, the impact of not using a splitter device is unknown.  If 
this concept is utilized, the following are recommended and/or strongly encouraged: 
 

▪ Extending the influent sanitary tee deeper into the tank to maximize mixing with 
recirculated effluent. 

▪ An effluent sampling program to verify that the performance standards are being met. 
▪ “Pump fail” alarm in the control panel. 
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Appendix E - Inspection / Monitor Ports 
 
 

Screw Type Cap
or Slip Cap

4" PVC Pipe
(Length Varies)

4" PVC Tee

Screw Type Cap
or Slip Cap

4" PVC Pipe
(Length Varies)

1/4 x 4" Long
Slots (4) @ 90* Apart

Toilet Ring

Screw Type Cap
or Slip Cap

1/4" Slot

1/2" Holes (4) for Rebars

4" PVC Pipe
(Length Varies)

3/8" - 1/4" Rebars

1/4" Slots

END VIEW (BOTTOM)
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Appendix F - Disposal of Contaminated Filter Media  
 
Whenever filter media is removed from a used filter, removing and disposing of contaminated 
filter media is to be done in a manner approved by the local health officer.  Handle this material 
carefully by using adequate protective sanitation measures.  Thoroughly wash hands and any 
other exposed skin with hot water and soap, following contact with contaminated sand filter 
media. 
 
This material may be applied to the soil, according to the following, only when approved by the 
local health officer. 
 
 

 APPLICATION RESTRICTIONS/TIMETABLE 
 

 1. Root crops, low-growing 
vegetables, fruits, berries used for 
human consumption. 

Contaminated material must be 
stabilized and applied 12 months 
prior to planting. 

 
 2. Forage and pasture crops 
for consumption by dairy cattle. 

Forage and pasture crops not 
available until one month following 
application of stabilized material. 

 
 3. Forage and pasture crops 
for consumption by non-dairy livestock. 

Forage and pasture crops not 
available until two weeks following 
application of stabilized material. 

 
 4. Orchards or other 
agricultural area where the material will 
not directly contact food products.  Or 
where stabilized material has undergone 
further treatment, such as pathogen 
reduction or sterilization. 

Less severe restrictions may be 
applicable. 
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Preface 
 
The State Board of Health has directed the Department of Health (department) to develop rules 
that apply to remediation technologies and processes.  Their use is not currently addressed in 
Chapter 246-272A. 
 
The interim recommended standards and guidance (RS&G) for remediation 
technologies/processes contained in this document have been developed for statewide 
application.  “Interim” is used in the title of this document for two purposes: 
 

1) The framework or process for the application of remediation technologies/processes is in 
a state of flux, and 

 
2) Remediation technologies/processes must either be addressed in rule or in a RS&G to be 

used.  Until rules have been promulgated, the recommendations in this document have 
been developed to provide interim guidance to local health jurisdictions in handling 
requests for using such technologies/processes. 

 
If any provision of these recommended standards is inconsistent with local jurisdictional rules, 
regulations, ordinances, policies, procedures or practices, the local standards take precedence.  
Application of the recommended standards presented here is at the full discretion of the local 
health officer. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 
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Typical RS&G Organization: 
 

Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function). 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc). 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 
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Introduction 
 
WAC 246-272A defines the failure of an on-site sewage system (OSS) as “a condition of an on-
site sewage system or component that threatens the public health by inadequately treating 
sewage or by creating a potential for direct or indirect contact between sewage and the public.  
Examples of failure include: 
 

(a) sewage on the surface of the ground; 
 

(b) sewage backing up into a structure caused by slow soil absorption of septic tank 
effluent; 

 
(c) sewage leaking from a sewage tank, or collection system; 

 
(d) cesspools or seepage pits where evidence of ground water or surface water quality 

degradation exists; 
 

(e) inadequately treated effluent contaminating ground water or surface water; or 
 

(f) noncompliance with standards stipulated on the permit.” 
 
The traditional definition of failure includes the first two examples in the definition of failure. 
A primary cause of this kind of failure is plugging or clogging of the infiltrative surface at the 
bottom of a bed or trench.  Plugging or clogging of the infiltrative surface can result from a 
variety of physical (solids in wastewater or fines in backfill/gravel are trapped by the surface, 
surface is compacted during installation), biological (masses of microorganisms collect at the 
surface), and chemical (waste products of microbiological metabolism) means. 
 
This plugging or clogging (frequently called a biomat) restricts the flow of effluent into the soil.  
A certain degree of clogging may improve the treatment of wastewater by increasing effluent 
hydraulic retention times in the soil.   However, severe clogging can produce too great of a 
reduction in permeability at the infiltrative surface, which causes backups or surfacing sewage. 
 
WAC 246-272A-0010 defines "repair" as “the relocation, replacement or reconstruction of a 
failed on-site sewage system.”  When an OSS fails, WAC 246-272A requires the failure be 
repaired.  A prioritized list of actions to correct the failure is provided. 
 
A variety of restorative actions, short of a repair, can be tried to get the system working again.  
For purposes of this guidance document, these actions are called remedial actions or 
remediation.  Such actions may be indicated after troubleshooting (evaluating the system for 
potential factors that may have contributed to the failure).  These actions may include non-
proprietary actions such as reducing the wastewater quantity, reducing the organic load, resting a 
drainfield, and/or other non-proprietary or proprietary means to remove what has reduced the 
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flow into and through the infiltrative surface and increase the flow of effluent into the soil below.  
If remediation is successful, a repair may be unnecessary. 
 
An assortment of proprietary biological, physical, and/or chemical technologies or processes 
have been proposed to “open-up” or remedy the plugged surface or biomat and increase or 
restore the flow of effluent into the soil below the infiltrative surface.  Examples of each of these 
remediation processes include: 
 

Biological – A technology that provides a combination of biological augmentation and 
aeration to the wastewater in a continuous manner to help digest and break down the 
excess biomat. 

 
Physical – A process in which the plugged infiltrative surface is fractured/opened up by 

the injection of a large volume of compressed air and plastic beads. 
 
Chemical – A process in which the oxygen concentration is increased at the infiltrative 

surface by mechanically adding air (aeration) or an oxygen releasing compound, such 
as an inorganic peroxide, to accelerate the decomposition of the excess biomat. 

 
This guidance document pertains only to proprietary remediation technologies.  This does not 
preclude the use of non-proprietary physical remedial actions such as reducing wastewater 
quantities or organic loads from being attempted.  More invasive non-proprietary remedial 
methods such as physically uncovering and raking or removing the surface layer of the 
soil/biomat fall within the definition of the repair of a failure by reconstructing the infiltrative 
surface.  These proprietary and non-proprietary processes may be used separately or in 
combination. 
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1. Performance Standards 
 

1.1. Intent 
 

1.1.1. The intent of a remediation technology or process as addressed by this document 
is solely to “open-up” a clogged surface located at the infiltrative surface at the 
bottom of a trench or bed and restore flow into the soil below it.  Thus, the 
performance standard applied in this document is to sufficiently increase the 
infiltration rate through and into the soil below the infiltrative surface to 
remediate or mitigate the existing problem. 

 
1.1.2. In some site conditions, the success of these technologies to open up a clogged 

infiltrative surface may result in increased treatment concerns.  An example of 
such a situation is a septic tank-gravity drainfield permitted in a soil too coarse or 
shallow to meet current requirements.  A biomat provides some protection by 
providing some treatment of effluent flowing through it into the soil below.  If the 
biomat is “opened up,” the soils may provide insufficient treatment to percolating 
effluent in these situations, resulting in a higher risk to the receiving waters it will 
eventually reach.  Thus, the performance standard applied in this document is that 
remediation technologies and processes will not adversely affect groundwater or 
surface water. 

 
1.1.3. Improper use of remedial actions or products may cause unintentional physical 

damage to and have an adverse affect on the on-site sewage system function.  
Thus, the performance standard applied in this document is that remediation 
technologies and processes will not result in harm to the on-site sewage system.  

 
1.2. Listing 

 
1.2.1. A remediation technology or process is not considered a treatment or distribution 

technology/process to be used when a site requires a specific treatment 
component performance level be met.  Thus, such technologies/processes are not 
reviewed and listed by the Department of Health in its List of Registered On-site 
Treatment and Distribution Products (Registered List).  They may be permitted by 
local health officers as sewage technologies (WAC 246-272A-0100) as long as 
there is a departmental RS&G for use of this technology. 

 
1.2.2. If representatives of a remediation process propose their proprietary technology to 

be used for new construction or repairs, to meet a treatment level, or to be used 
for nitrogen removal, the product registration and testing requirements in WAC 
246-272A apply.  The department’s review will entail comparing submitted data 
with those requirements.  These “expanded” uses of the remediation technologies 
are not within the intent of this document. 
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1.2.3. On-Site Sewage System Additives - When a remediation technology or process 

uses an on-site sewage system additive product, the additive product must be 
reviewed and approved by the department according to the requirements in WAC 
246-273.  The department maintains a list of those additive products currently 
approved.  The review is limited to an evaluation of the ingredients for possible 
harm to public health or water quality when the additives are used as directed.  
The product evaluation does not investigate the validity of performance claims by 
manufacturers. For this reason departmental approval and listing does not certify 
effectiveness, denote an endorsement, nor recommend use. 

 
2. Application Standards 
 

2.1. General Conditions 
 

2.1.1. This guidance document neither addresses nor proposes a remediation technology 
or process be used as a preventive measure, to prevent excessive plugging of the 
infiltrative surface. 

 
2.1.2. IAPMO has preliminary guide criteria (IGC 180-2003 ABG, 2003) to evaluate 

one type of remediation technology.  NSF International is exploring developing a 
comprehensive protocol for bioremediation technologies.  However, no testing 
protocol for remediation technologies and processes has been developed that is 
currently deemed acceptable by national experts.  Thus, the Department’s review 
of remediation technologies has been to determine if their use would harm an 
existing OSS.  Based on this review, with the exceptions noted within this section, 
the use of remediation technologies does not appear to pose a threat to OSS 
components, if the manufacturer’s instructions and the local health officer’s 
requirements are followed. 

 
2.1.3. A system owner, subject to the local health officer requirements, may choose to 

try this process to see if the existing problem will be resolved.  The system owner 
bears the risk and cost of this attempt.  There is no guarantee the problem will be 
resolved. 

 
2.1.4. To help ensure proper application of remediation technologies and processes, the 

local health officer must provide effective oversight of remedial actions and the 
installation remediation technologies. 

 
2.2. Permitting 

 
2.2.1. WAC 246-272A-0200(1) states, “…a person proposing the installation, repair, 

modification, connection to, or an expansion of an OSS, shall … obtain a permit 
from the local health officer.”  The use of a remediation technology or process as 
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defined in this guidance document constitutes a modification of the OSS; thus, a 
permit must be obtained from the local health officer.  An operational permit may 
also be required by the local health officer if that is the process selected to 
administer and enforce local health officer decisions. 

 
2.2.2. Typically, when issuing a permit, the local health officer is approving the 

permitted use with some assurance the use will have a long-term beneficial effect.  
However, when permitting a remediation technology or process, the local health 
officer is accepting or allowing the permitted use as an attempt to resolve a failing 
system.  Because of reasons detailed in this guidance document, there is no 
assurance the remediation technology or use will have a permanent positive 
impact.  This is consistent with the definition of “approved” in WAC 246-272A-
0010:  “a written statement of acceptability issued by the local health officer or 
the department.” 

 
2.2.3. The intent of using a remediation technology/process is not included in the 

definition of a “repair.”  WAC 246-272A is silent to the use of remediation.  
Because the requirements for a repair will not be met when a remediation 
technology/process is used, a waiver of that requirement must be issued.  A Class 
A waiver has been developed for this situation.  The permit must take into 
account the mitigating requirements of this guidance document and the Class A 
waiver on a site-specific basis. 

 
2.2.4. A local health jurisdiction may permit a remediation technology or process even 

though it is not included on the Registered List.  Adding a remediation technology 
to, or performing a remediation process on a system failing because insufficiently 
treated effluent is flowing into ground and/or surface water is not permitted unless 
it has met the requirements in WAC 246-272A for proprietary treatment product 
testing and listing (See Listing, Subsection 2.4). 

 
2.2.5. Prior to issuing a permit, a thorough assessment of the failing system shall be 

performed by a designer, or by the local health officer.  A monitoring/ 
maintenance service provider can be very helpful when involved in this failure 
analysis work. The intent of this assessment is two-fold: 

 
2.2.5.1. To determine potential factors that may have contributed to the failure.  

These factors need to be addressed and changed or corrected prior to the 
installation or use of a remediation technology/process. 

 
2.2.5.2. To evaluate the type of failure.  The use of a remediation 

technology/process is not appropriate if the cause of the failure: 
 

2.2.5.2.1. Cannot be corrected or abated. 
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2.2.5.2.2. Resulted in a failure other than a plugging of the infiltrative surface in 
a trench or bed.  This includes failures where the soil provides 
insufficient treatment prior to effluent reaching ground and/or surface 
water.  An example of this situation is when a failed OSS is not 
meeting the vertical or horizontal separation requirements of a 
conforming system.  Thus, remediation is not a substitute for meeting 
the requirements for a conforming system or the treatment component 
performance levels in WAC 246-272A-0280 Repair of Failures. 

 

It is important that the causes of failure be determined before attempting any remediation to a 
system.  Users must be aware that when any remediation method  is used to correct a failure 
from a clogged biomat only the conditions are treated or fixed.  The causes of the failure will 
usually persist.  Therefore, all causes should be identified and appropriate corrective action 
taken to prevent recurrences.  Otherwise any possible effectiveness that the remediation effort 
may have will be short-lived. 

 
2.2.6. The thorough assessment of the failing system shall include: 

 
2.2.6.1. A review of the permit and as-built or record drawing for the last permitted 

action pertaining to the failing system.  This may be the initial new 
construction permit, a repair permit, or a permit issued for some other 
system modification.  This will provide information on design parameters, 
system component settings, and system component locations. 

 
2.2.6.2. A review of the monitoring and maintenance the system has received (or 

not received) throughout its life. 
 

2.2.6.3. A determination of the actual wastewater flow and comparison with the 
design flow. 

 
2.2.6.4. A determination of the actual hydraulic and organic loading rates and 

comparison with the design loading rates. 
 

2.2.6.5. An inspection of and verification of the performance of all system 
components, including any mechanical components. 

 
2.2.6.6. A review of the soils to verify the soil descriptions in the design are 

accurate. If a soil evaluation is not included in an existing permit, an 
evaluation should be taken to determine the soil characteristics and to locate 
any limiting layers in the soil that may be present. 

 
2.2.6.7. A determination of the factor(s) that is/are contributing to the failure.  Prior 

to permit issuance, these factors need to be satisfactorily corrected or 
addressed so another failure will not occur.  [WAC 246-272A-0280(5) 
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requires a designer to address the factors contributing to a failure in a 
design to repair a failing OSS.] 

 
2.2.7. Some of the remediation technologies/processes will take some time to correct the 

failing situation.  Others, if successful, will show immediate results.  The local 
health officer must balance a request to use a remediation technology/process 
with the risk posed by the on-going failure of the system.  Considerations would 
include the on-going risk to ground and/or surface waters and the potential for 
members of the public being exposed to insufficiently treated sewage.  The use of 
a remediation technology/process should not be permitted on a site, unless these 
risks are appropriately addressed. 

 
2.2.8. The local health officer may permit the use of a remediation technology/process 

without requiring the submittal of a detailed design, if he/she determines one is 
not necessary.  In those cases where a design is not deemed to be necessary, a 
concise plan needs to be developed and submitted by a designer prior to the 
permit being issued by the local health officer.  The plan or design needs to: 

 
2.2.8.1. Identify the results of the failure assessment, 

 
2.2.8.2. Discuss the proposed course of action, including site-specific mitigation 

measures for containing and/or decontaminating sewage surfacing areas, 
 

2.2.8.3. Provide detailed information in the manner in which the proposed 
remediation will take place.  The manufacturer’s recommended method for 
product/process use and quantities and concentration of product (if 
applicable) must be included in this information. 

 
2.2.8.4. Discuss alternatives or options considered, and 

 
2.2.8.5. Provide detailed subsequent follow-up action.  This will address issues 

noted in Section 6.0 and at least the following:  the length of time 
monitoring the remediation process and its effects will occur, who is 
responsible for doing the on-going monitoring, required documentation of a 
contract or agreement between the OSS owner and the entity responsible for 
the monitoring, and reporting requirements to the local health officer. 

 
2.2.9. Since the permitted use of a remediation technology/process is for a failing OSS 

with an overly restrictive biomat or plugged infiltrative surface at the bottom of a 
trench or bed, the local health officer shall require the installation of a monitoring 
port at the beginning and end of each trench or in each of the corners and the 
center of a bed.  This will allow observations of whether the remediation 
technology/process is performing properly or not.  Sample monitoring ports are 
depicted in Appendix A.  They should extend from the bottom of the trench or 
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bed in a gravel filled SSAS.  Monitoring ports for gravelless distribution products 
should meet the observation port requirements in the RS&G for Gravelless 
Distribution Products.  All ports must have a cover and be anchored in place so it 
can’t accidentally be pulled out when taking the cover off. 

 
2.2.10. While on-going monitoring and maintenance is needed for all systems, the local 

health officer shall require periodic monitoring inspections of the OSS to verify 
the remedial technology/process is producing the desired effect – the biomat or 
plugged infiltrative surface has been “opened up” and effluent flow into and 
through the infiltrative surface into the underlying soil has been restored. 

 
2.2.11. If a failing condition persists after a remediation technology/process has been 

used for three to six months (appropriate length of time is dependent on the level 
of public health risk posed by the failure and attempts to remediate it), the local 
health officer shall require a repair as per the requirements of WAC 246-272A 

 
3. Design 
 

Remediation technologies/processes covered in this RS&G document are exclusively 
proprietary products representing a wide variety of designs, materials used and methods 
of assembly.  As such, there are no specific recommended standards for the design of the 
technologies other than those design requirements for system components that are 
specified in WAC 246-272A-0238 to facilitate operation, monitoring and maintenance. 

 
4. Installation/Process Operation 
 

4.1. Installation 
 

4.1.1. The installation (or operation of equipment to perform the process for some 
physical and chemical remediation processes) requires knowledge, training, and 
experience in the process being used on a site, as well as in the basic principles of 
on-going system design, installation, function, operation, maintenance (including 
troubleshooting), and electrical codes. 

 
4.1.2. It is imperative the local health officer approve persons performing this work.  

Installers are typically the most qualified professionals to install remediation 
technologies.  At the discretion of the local health officer, other professionals 
authorized by the manufacturer of the technology/process may be involved in this 
work. 

 
4.1.3. Remediation technology/process installation or operation procedures shall not 

adversely affect treatment performance in any manner or cause any physical 
damage to the on-site sewage system. 
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5. Operation, Monitoring, & Maintenance 
 

5.1. General 
 

5.1.1. The local health officer has the authority to require that an acceptable 
maintenance agreement be established, and supporting documents be developed 
and approved by the local health officer, prior to the issuance of the permit.  It is 
recommended that a maintenance agreement be required when, in the opinion of 
the local health authority, the ongoing operation and/or monitoring of the 
remediation technology/process is best assured by the existence of such an 
agreement. 

 
5.1.2. For a period of at least six months, the system should be monitored to see if the 

problem or failure is resolved.  Monitoring should also document the timing of 
the failure/problem and the attempted remedial action.  The assessment shall 
address questions such as, when an OSS fails in the winter and the remediation 
attempt went into the spring or summer, what is impact of drier weather on the 
results.  If the problem/failure is not resolved, other corrective actions may be 
needed.  The remedial technology may be required to be removed from the 
system. 

 
5.1.3. The primary observations or measurements to be made and recorded include: 

 
5.1.3.1. Whether the symptom of failure (surfacing or backing up) stops. 

 
5.1.3.2. Depth of effluent ponding in the monitoring ports located in the 

trenches/beds. 
 

5.2. User’s Manual 
 

5.2.1. A user’s manual for the biological remediation technologies/processes must be 
developed and/or provided by the manufacturer of the technology.  This material 
must contain the following, at a minimum: 

 
5.2.1.1. A diagram of the remediation technology/process components added to the 

system and where in the OSS they are located, 
 

5.2.1.2. Explanation of the function, operational expectations, owner responsibility, 
etc. of the added remediation technology components, 

 
5.2.1.3. Names and telephone numbers of the individual who installed the 

remediation technology (or performed the remediation process for a 
physical or chemical process), the local health officer, component/process 
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manufacturer or provider, and/or the entity responsible for monitoring the 
technology’s performance, and 

 
5.2.1.4. Information on the periodic monitoring and maintenance requirements of 

the technology or process. 
 

5.2.2. For the on-site sewage system to operate properly, its various components need 
periodic monitoring and maintenance.  Biological remediation technologies will 
require on-going monitoring and maintenance.  Monitoring and maintenance are 
the responsibility of the homeowner, but may be best performed by experienced 
and qualified service providers. 

 
5.2.3. A final report shall be developed by the entity responsible for the on-going 

monitoring of the remediation attempt.  This report shall detail the findings, 
conclusions, and recommendations.  The local health officer shall use this report 
in making the final determination concerning the future of the attempted 
remediation action. 

 
5.3. Action Conditions 

 
5.3.1. When a monitoring inspection, or any other observation, reveals the remediation 

technology/process is not correcting the problem (surfacing or backing up 
continues or effluent ponding in observation ports does not diminish), the owner 
of the  system must take appropriate action, according to the direction and 
satisfaction of the local health officer.  These actions include: 

 
5.3.1.1. Discontinue the use of a remediation technology,  

 
5.3.1.2. A repair that complies with WAC 246-272A-0280, and 

 
5.3.1.3. Potential interim use of another remediation technology. 
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Appendix A – Monitoring/Inspection Ports 
 
 
 

Screw Type Cap
or Slip Cap

4" PVC Pipe
(Length Varies)

4" PVC Tee

Screw Type Cap
or Slip Cap

4" PVC Pipe
(Length Varies)

1/4 x 4" Long
Slots (4) @ 90* Apart

Toilet Ring

Screw Type Cap
or Slip Cap

1/4" Slot

1/2" Holes (4) for Rebars

4" PVC Pipe
(Length Varies)

3/8" - 1/4" Rebars

1/4" Slots

END VIEW (BOTTOM)
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Appendix B - Glossary 
 

Term Meaning / Description 

Accessible When applied to a fixture, connection, appliance or equipment, means 
having access thereto, but which first may require the removal of an 
access panel, door, or similar obstructions.  Readily accessible means 
direct access without the necessity of removing any panel, door, or 
similar obstruction. 

Additive A commercial product added to an on-site sewage system intended to 
affect the performance or aesthetics of an on-site sewage system. 

Aeration The process of bringing air in contact with wastewater by using a 
compressor or blower and a diffuser for the purposes of promoting 
biological degradation. 

Approved A written statement of acceptability, issued by the Department of 
Health. 

Bed A soil dispersal component consisting of an excavation with a width 
greater than three feet. 

Biological 
Augmentation 

The process of using specific strains of microorganisms though 
inoculums in tandem with a microbial inoculation generation device that 
is part of an on-site sewage system treatment sequence, typically the 
septic tank, to biologically remediate a clogged biomat. 

Biological Oxygen 
Demand (BOD5)  

An index of the amount of oxygen that will be consumed by the 
decomposition of organic matter in wastewater.  This is the result of a 
laboratory analysis that consists of measuring the initial dissolved 
oxygen concentration, incubating the sample for five days at 68o F, then 
measuring the final dissolved oxygen.  The difference in dissolved 
oxygen concentration corrected for the initial dilution and sample 
volume is called the BOD5.  The BOD5 test is one of the commonly 
used indicators of wastewater strength. 

Biomat A layer of biological growth and inorganic residue that develops at the 
infiltrative surface. 
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Carbonaceous 
Biological Oxygen 
Demand (CBOD5)  

Same as the 5-day biochemical oxygen demand (BOD5) test, except that 
the NITROGENOUS DEMAND is prevented by addition of a 
nitrification inhibitor to the sample. 

Category 1 
Treatment 
Component 

A treatment component designed to treat sewage with strength typical of 
a residential source when septic tank effluent is anticipated to be equal 
to or less than treatment level E. 

Coliform (Bacteria) A group of bacteria that produce gas and ferment lactose, some of which 
are found in the intestinal tract of warm-blooded animals.  They are 
indicators of potential ground water and/or surface water contamination 
with such fecal material.  

Conforming System Any on-site sewage system or component, meeting any of the following 
criteria: 

(a) In full compliance with new construction requirements under this 
chapter; or 

(b) Approved, installed and operating in accordance with requirements 
of previous editions of this chapter; or 

(c) Permitted by the waiver process under WAC 246-272A-0420 that 
assures public health protection by higher treatment performance or 
other methods. 

Department The Washington State Department of Health. 

Designer A person who matches site and soil characteristics with appropriate on-
site sewage technology.  This term applies to both on-site sewage 
treatment system designers licensed under chapter 18.210 RCW and 
professional engineers licensed under chapter 18.43 RCW. 

Design Flow The maximum volume of sewage a residence, structure, or other facility 
is estimated to generate in a twenty-four-hour period.  It incorporates 
both an operating capacity and a surge capacity for the system during 
periodic heavy use events.  The sizing and design of the on-site sewage 
system components are based on the design flow. 

Disinfection The process of destroying pathogenic microorganisms in sewage 
through the application of ultraviolet light, chlorination, or ozonation. 
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Distribution 
Technology 

Any arrangement of equipment and/or materials that distributes sewage 
within an on-site sewage system. 

Dosing Tank / 
Chamber 

A tank which collects treated effluent from a treatment component and 
periodically discharges it into another treatment component or to the soil 
dispersal component, depending upon the needs and design of the 
particular on-site sewage system. 

Drainfield  See “Subsurface Soil Absorption System (SSAS)” and “Soil Dispersal 
Component”. 

Drain Rock Clean, washed gravel or crushed rock ranging in size from three-
quarters inch to two and one-half inches, and containing no more than 
two percent by weight passing a US No. 8 sieve and no more than one 
percent by weight passing a US No. 200 sieve. 

Effluent Liquid discharged from a septic tank or other on-site sewage system 
component. 

Failure A condition of an on-site sewage system or component that threatens the 
public health by inadequately treating sewage or creating a potential for 
direct or indirect contact between sewage and the public.  Examples of 
failure include: 

a) sewage on the surface of the ground; 

b) sewage backing up into a structure caused by slow absorption of 
septic tank effluent; 

c) sewage leaking from a sewage tank, or collection system; 

d) cesspool or seepage pits where evidence of ground water or 
surface water quality degradation exists; or 

e) inadequately treated effluent contaminating ground water or 
surface water. 

f) noncompliance with standards stipulated on the permit. 

Fecal Coliform 
(Bacteria) 

Coliform bacteria specifically originating from the intestines of warm-
blooded animals, used as a potential indicator of ground water and/or 
surface water pollution.  
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Filter A device or structure for removing suspended solid or colloidal material 
from wastewater. 

Filtrate Liquid which has passed through a filter. 

Final Treatment/ 
Disposal Unit 

That portion of an on-site sewage system designed to provide final 
treatment and disposal of the effluent from a wastewater treatment unit, 
including, but not limited to, absorption fields (drainfields), sand 
mounds, and sand-lined trenches. 

Hydraulic Loading 
Rate 

The amount of effluent applied to a given treatment step, in this chapter 
expressed as gallons per square foot per day (gal/sq.ft./day). 

Infiltrative Surface The surface within a treatment component or soil dispersal component 
to which effluent is applied and through which effluent moves into 
original, undisturbed soil or other porous treatment media.  In 
drainfields, this is the drain rock-original soil interface at the bottom of 
the trench; in mound systems, this is the gravel-mound sand and the 
sand-original soil interfaces; in sand-lined trenches/beds (sand filter), 
this is the gravel-sand interface and the sand-original soil interface at the 
bottom of the trench or bed. 

Influent Wastewater, partially or completely treated, or in its natural state (raw 
wastewater), flowing into a reservoir, tank, treatment component, or soil 
dispersal component. 

Installer A person approved by the local health officer to install on-site systems 
or components. 

Local Health Officer The health officer of the city, county, or city-county health department 
or district within the state of Washington, or a representative, authorized 
by and under the direct supervision of the local health officer, as defined 
in chapter 70.05 RCW. 

Maintenance The actions necessary to keep the on-site sewage system components 
functioning as designed. 

Monitoring Periodic or continuous checking of an on-site sewage system, which is 
performed by observations and measurements, to determine if the 
system is functioning as intended and if system maintenance is needed.  
Monitoring also includes maintaining accurate records that document 
monitoring activities. 
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Oil & Greases 
(formerly referred 
to as Fats, Oils, & 
Greases) 

Oil and grease, a component of sewage typically originating from food 
stuffs (animal fats or vegetable oils) or consisting of compounds of 
alcohol or glycerol with fatty acids (soaps and lotions).  Typically 
expressed in mg/L. 

On-Site Sewage 
System (OSS) 

An integrated system of components, located on or nearby the property 
it serves, that conveys, stores, treats, and/or provides subsurface soil 
treatment and dispersal of sewage.  It consists of a collection system, a 
treatment component or treatment sequence, and a soil dispersal 
component.  An on-site sewage system also refers to a holding tank 
sewage system or other system that does not have a soil dispersal 
component. 

Operating Capacity The average daily volume of sewage an OSS can treat and disperse on a 
sustained basis.  The operating capacity, which is lower than the design 
flow, is an integral part of the design and is used as an index in OSS 
monitoring. 

Percolation  The flow or trickling of a liquid downward through a contact or filtering 
medium.  The liquid may or may not fill the pores of the medium. 

Pressure 
Distribution  

A system of small diameter pipes equally distributing effluent 
throughout a SSAS, as described in the "Recommended Standards and 
Guidance for Pressure Distribution Systems" by the Washington State 
Department of Health. A subsurface drip system may be used wherever 
pressure distribution is required. 

Proprietary Product A sewage treatment or distribution technology subject to a patent or 
trademark. 

Public Domain 
Technology 

A sewage treatment and distribution technology, method, or material not 
subject to a patent or trademark. 

Pump Chamber  A tank or compartment following the septic tank or other pretreatment 
process which contains a pump, floats and volume for storage of 
effluent.  In timed dosing pressure distribution systems, this is 
frequently called a "surge tank" or "equalization tank."  If a siphon is 
used, in lieu of a pump, this is called a "siphon chamber." 

Raw Wastewater Wastewater before it receives any treatment. 



Remediation Technologies and Processes - Recommended Standards and Guidance 
Effective Date:  INTERIM  (Revised July 2012) 

 

DOH 337-012 Page 22 of 25 

Readily Accessible Having direct access to a plumbing fixture, connection, appliance or 
equipment without the necessity of removing any panel, door, or similar 
obstruction. 

Registered List “List of Registered On-site Treatment and Distribution Products” 
developed and maintained by the department. 

Remediation 
Technology or 
Process 

The process of remedying or fixing the condition of a clogged biomat by 
a chemical, biological, or physical means. 

Repair The relocation, replacement or reconstruction of a failed on-site sewage 
system. 

Residential Sewage Sewage having the consistency and strength typical of wastewater from 
domestic households. 

Restrictive Layer  A stratum impeding the vertical movement of water, air, and growth of 
plant roots, such as hardpan, clay pan, fragipan, caliche, some 
compacted soils, bedrock, and unstructured clay soils. 

Routine Servicing Servicing all system components as needed, including product 
manufacturer's requirements / recommendations for service. 

Septic Tank  A water tight pretreatment receptacle receiving the discharge of sewage 
from a building sewer or sewers, designed and constructed to permit 
separation of settleable and floating solids from the liquid, detention and 
anaerobic/facultative digestion of the organic matter, prior to discharge 
of the liquid. 

Service Interval The time period between planned site visits to perform various system 
monitoring functions such as checking equipment, renewing depleted 
disinfectant chemical supply, collecting samples.  The service intervals 
may be specified by contracts, operation plans, or local health 
jurisdiction permits. 

Sewage Any urine, feces, and the water carrying human wastes including 
kitchen, bath, and laundry wastes from residences, building, industrial 
establishments or other places.  For the purposes of this document, 
“sewage” is generally synonymous with domestic wastewater.  Also see 
"residential sewage” and “wastewater”. 
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Sewage Quality Contents in sewage that include: 

a) CBOD5, TSS, and O&G; 

b) other parameters that can adversely affect treatment.  Examples 
include pH, temperature, and dissolved oxygen; and  

c) other constituents that create concerns due to specific site 
sensitivity.  Examples include fecal coliform and nitrogen. 

Soil Dispersal 
Component 

A technology making up that portion of an on-site sewage system that 
releases effluent from a treatment component into the soil for dispersal, 
final treatment, and recycling.  This includes, but is not limited to, 
absorption fields (drainfields), sand mounds, bottomless sand filters, and 
sand-lined trenches. 

Subsurface Soil 
Absorption System - 
“SSAS” 

A soil dispersal component of trenches or beds containing either a 
distribution pipe within a layer of drainrock covered with a geotextile, 
or an approved gravelless distribution technology, designed and 
installed in original, undisturbed, unsaturated soil providing at least 
minimal vertical separations as established in WAC 246-272A, with 
either gravity or pressure distribution of the treatment component 
effluent. 

Suitable Soil Original, undisturbed soil of types 1 through 6. 

Total Suspended 
Solids (TSS) 

Suspended solids refer to the dispersed particulate matter in a 
wastewater sample that may be retained by a filter medium.  Suspended 
solids may include both settleable and unsettleable solids of both 
inorganic and organic origin.  This parameter is widely used to monitor 
the performance of the various stages of wastewater treatment, often 
used in conjunction with CBOD5 to describe wastewater strength.  The 
test consists of filtering a known volume of sample through a weighed 
filter membrane that is then dried and re-weighed. 

Treatment 
Component 

A technology that treats sewage in preparation for further treatment 
and/or disposal into the soil environment.  Some treatment components, 
such as mound systems, incorporate a soil dispersal component in lieu 
of separate treatment and disposal components.  Treatment occurs by a 
variety of physical, chemical, and/or biological means.  Constituents of 
sewage or effluent may be removed or reduced in concentrations. 
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Treatment Level One of six levels (A, B, C, D, E, & N) used in WAC 246-272A to: 

a) Identify treatment component performance demonstrated through 
requirements specified in WAC 246-272A-0110; and 

b) Match site conditions of vertical separation and soil type with 
treatment components. 

Treatment Levels used in WAC 246-272A are not intended to be 
applied as field compliance standards.  Their intended use is for 
establishing treatment product performance in a product testing setting 
under established protocols by qualified testing entities. 

Treatment Sequence Any series of treatment components that discharges treated sewage to 
the soil dispersal component. 

Trench A soil dispersal component consisting of an excavation with a width of 
three feet or less. 

Vertical Separation The depth of unsaturated, original, undisturbed soil of Soil types 1 - 6 
between the bottom infiltrative surface of a soil dispersal component 
and the highest seasonal water table, a restrictive layer, or Soil Type 7. 

Wastewater See “Sewage.” 
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
1) Adopted as part of local rules, regulations or ordinances - When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
2) Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches.  How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 
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Typical RS&G Organization: 
 

Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function). 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc). 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 
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Introduction 
 
Sand lined trenches provide biodegradation or decomposition of wastewater constituents by 
bringing the wastewater into close contact with a well developed aerobic biological community 
attached to the surfaces of the filter media.  This process requires unsaturated downward flow of 
the effluent through the filter media.  The media may be coarse mineral sand or equivalently 
sized crushed glass meeting one of the media specifications listed in Appendix A.  As a 
departure from the intermittent sand filter, the media is not contained in a watertight vessel.  
Instead, the media is placed in trenches or beds in the native soil.  Proper function requires that 
influent to the sand filter be distributed over the media in controlled, uniform doses.  In order to 
achieve accurate dosing, these systems require timed dosing with associated pump chambers, 
electrical components, and distribution network, with a minimum of 4 to 18 doses per day 
(depending on sand media used) spread evenly over a 24 hour period.  The effluent is absorbed 
into the native soil at the bottom of the sand lined trenches, which accomplishes dispersal into 
the subsoil environment and some further treatment.  A sand lined trench is a combined 
treatment component and soil dispersal component. 
 
Possible Applications: 
 
A sand lined drainfield trench (sand filter) may be selected for a site with excessively permeable 
(Type 1) soils.  The addition of 24 inches of filter media (coarse sand) to a pressure distribution 
subsurface soil absorption system provides the wastewater treatment not provided by the Type 1 
soil.  Treated wastewater is discharged directly to the receiving soil for dispersal into the subsoil 
environment.  See Figure 2.1.  If the soil adjacent to the layer of drainrock atop the sand media is 
Type 1, additional filter media sand or an impervious material must be placed between the type 1 
soil and the drainrock making up the trench’s sidewalls and endwall to prevent short-circuiting.  
When sand is used for protection against short-circuiting, a minimum of six (6) inches of filter 
media sand is required.  The sand bed under the drainrock will also be widened by six (6) inches 
on each side.  See Figures 2.2 and 2.3.  When an impervious material is used, it must be 30 mil 
PVC and must extend from above the gravel bed to six (6) inches below the gravel/sand 
interface.  See Figure 2.4. 
 
A sand lined drainfield trench (sand filter) may also be selected for a site that has its more 
suitable soils for dispersal (and further treatment) at a depth greater than three feet.  Filter media 
(course sand) is placed below the drain rock to provide adequate levels of treatment so deeper 
soils more suitable for dispersal into the subsoil environment can be “reached.”  See Figure 3. 
 
A bottomless sand filter is a special case of sand lined drainfield trench which is quite similar 
operationally to an intermittent sand filter that is not lined on the bottom.  It may be selected to 
utilize more suitable soils high in the soil profile for dispersal and treatment. The containment 
vessel must be designed by and/or approved by a qualified professional engineer and have a 
support foundation to prevent vertical and horizontal movement of the vessel.  See Figure 4. 
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Figure 1 - Process Flow 
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Figure 2.1 - Soil Type 1 at Bottom of Trench/Bed 
(Extends to or Below Bottom of Gravel/Gravelless Trench/Bed) 
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Figure 2.2 - Type 1 Soil Extending up into Trench/Bed Zone (Option 1) 

(Extends Above Bottom of Gravel/Gravelless Trench/Bed) 
 

 
 

Figure 2.3 - Type 1 Soil Extending up into Trench/Bed Zone (Option 2) 
(Extends Above Bottom of Gravel/Gravelless Trench/Bed) 
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Figure 2.4 - Type 1 Soil Extending up into Trench/Bed Zone (Option 3) 

(Extends Above Bottom of Gravel/Gravelless Trench/Bed) 
 

 
 

Figure 3 - Reaching More Suitable Soils at a Depth Greater Than 3 Feet 
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Figure 4 - Bottomless Sand Filter 
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1. Performance Standards 
 

1.1. Treatment Level C  
 
Based on sand column studies and field testing on intermittent sand filters, sand-lined 
trenches when constructed and used according to these standards and guidance with a 
minimum depth of 12 inches of filter media are expected to perform to Treatment Level 
C. 

 
1.2. Treatment Level B 

 
Based on sand column studies and field testing of intermittent sand filters, sand lined 
trenches when constructed and used according to these standards and guidance with a 
minimum depth of 24 inches of filter media are expected to perform to Treatment Level 
B. 

 
1.3. Treatment Level A 

 
When preceded by a treatment product listed on the List of Registered On-site 
Treatment and Distribution Products as meeting Treatment Level B, a sand lined trench 
(properly sited, designed, installed, operated, and maintained in a manner consistent 
with these recommended standards and guidance) is expected to achieve treatment 
performance equal to Treatment Level A. 

 
2. Application Standards 
 

2.1. Listing 
 

Sand lined trenches are a public domain treatment technology and are included in the 
Department of Health’s List of Registered On-site Treatment and Distribution Products 
(Registered List) as a Category 1 combined treatment and soil dispersal technology 
(designed to treat residential sewage). 

 
2.2. Permitting 

 
Installation and, if required, operational permits must be obtained from the appropriate 
local health officer prior to installation and use. 

 
3. Design Standards 
 

3.1. Design Approval 
 

Before construction can begin, the design must be approved by local health or other 
appropriate jurisdiction.  All site inspections before, during, and after the construction 
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must be accomplished by local health, other appropriate jurisdiction, or by a designer or 
engineer appointed by the appropriate jurisdiction. 

 
3.2. Influent Characteristics 

 
3.2.1. Residential Wastewater:  Sand lined trenches are designed for treating residential 

strength wastewater. The wastewater applied to sand lined trenches must not be 
higher in strength than Treatment Level E (or grab samples with results no greater 
than 220 mg/l BOD5, or 145 mg/l TSS).  Lower wastewater strengths, without 
increased flow rates are preferable for assuring long term operation of a sand 
lined trench system. 

 
3.2.2. Non-Residential Wastewater:  High-strength wastewater and wastewater from 

non-domestic sources (such as restaurants, hotels, bed and breakfast 
establishments, industrial and commercial wastewater sources) must be 
individually evaluated for treatability and degree of pretreatment required prior to 
distribution to sand lined trenches for final treatment and dispersal. 

 
3.3. Design Flow (Daily Wastewater Flow Estimates) 

 
3.3.1. Residential - For all residential applications, a minimum wastewater design flow 

of at least 120 gallons/bedroom/day must be used. 
 

3.3.2. Non-Residential - For non-residential applications, a minimum wastewater design 
flow equal to 150% of the estimated daily flow should be used. 

 
3.4. Pretreatment 

 
3.4.1. If the wastewater is residential sewage, settleable and floatable solid separation by 

a properly sized two-compartment septic tank with effluent baffle screening will 
suffice. 

 

Pretreatment with some other wastewater sedimentation/initial treatment unit may be used 
instead of a septic tank. 

 
3.4.2. If the wastewater is from a non-domestic source, influent to the sand lined 

trenches must be equivalent to residential strength septic tank effluent.  
 

Aerobic treatment or some other treatment process may be needed to modify the influent to the 
sand lined trenches to within the range of residential septic tank effluent quality. 

 
3.5. Location Requirements 
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The minimum setback requirements for sand lined trenches are the same as required for 
a soil dispersal component (WAC 246-272A-0210). 

 
3.6. Sand Lined Trench Design 

 
3.6.1. Media Specifications - Filter media must meet either the Coarse Sand Media or 

ASTM C-33 specification for particle size graduation detailed in Appendix A.  
Filter media used in constructing a sand lined trench must be accompanied with a 
written certification from the supplier that the media fully conforms to one of the 
media specifications listed in Appendix A as determined by ASTM D136 (dry 
sieving) and ASTM C-117 (wet sieving). 

 
3.6.2. Sizing the Infiltrative Surface - The minimum required infiltrative surface area 

(the top surface of the filter media) must be determined by dividing the design 
flow estimate by the loading rate. 

 
3.6.2.1. Table 1 displays the loading rates to be used when sizing sand lined 

trenches, using the appropriate daily wastewater design flows.   As is 
evident from Table 1, the loading rate for the sand lined trench is dependent 
on the soil type (the original, undisturbed soil) at the bottom of the filter 
media that receives the treated effluent.  Soil types and textures are noted in 
Table 1. Column A. 

 
3.6.2.2. Table 1. Column B, contains the maximum loading rates assuming septic 

tank effluent is being discharged to the underlying soils.  When these 
loading rates are used, the designer is choosing not to use a reduction due to 
the treatment effluent receives as it flows through the filter media. 

 
3.6.2.3. Table 1. Column C contains the maximum loading rates available when a 

designer chooses to use a reduction due to the treatment effluent receives 
upon flowing through the filter media.  This will only impact the size of the 
system that is initially installed, not the area needed to be saved.  Whenever 
a reduction is used, the designer must assure and show on the design that 
sufficient area exists for 100% of the area needed using the loading rates in 
Table 1. Column B for both the primary and reserve areas. 

 
3.6.2.4. Increases in loading rates (reductions in installed infiltrative surface area ) 

are not permitted due to the use of either a gravelless distribution product or 
a treatment technology preceding the sand lined trench that meets 
Treatment Level D. 

 

Local health jurisdictions may have loading rates for the subsurface soil absorption system 
receiving sand lined trench system effluent that are different than those listed here.  Check the 
local rules, policy, or guidance on this issue. 
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3.6.3. Depth of media - The depth of filter media is dependent upon the treatment level 
requirement of a given site.  There must always be a minimum depth of 12 inches 
of filter media regardless of the level of pretreatment. 

 
3.6.3.1. In order to be expected to produce effluent meeting Treatment Level B, a 

minimum depth of 24 inches of filter media is required regardless of the 
level of pretreatment.  This means that a sand lined trench system with a 
minimum of 24 inches of media preceded by a treatment technology 
identified on the List of Registered On-site Treatment and Distribution 
Products as meeting Treatment Level B can be expected to produce effluent 
meeting Treatment Level A. 

 
3.6.3.2. In order to be expected to produce effluent meeting Treatment Level C, a 

minimum depth of 12 inches of filter media is required. This allows the use 
of the loading rates in Table 1. Column C and will produce an effluent 
whose quality is expected to meet Treatment Level C. 

 
3.6.4. Minimum Vertical Separation – The required minimum vertical separation 

(original, undisturbed, unsaturated soil) is dependent on the Treatment Level to be 
achieved. Depending on the vertical separation used, Table VI in WAC 246-
272A-0230(2)(g) must be used to determine which treatment level must be met.  
For Treatment Level B, a minimum of 12 inches of vertical separation must be 
maintained below the bottom of the trench where the treated effluent is applied to 
the native soil of Soil Type 2-6.  If the receiving soils are Soil Type 1, a minimum 
vertical separation of 18 inches must be maintained for treated effluents meeting 
Treatment Level B.  For Treatment Level C, a minimum vertical separation of 24 
inches is required in Soil Types 2-6.  These vertical separations must be free of 
the following conditions: 

 
3.6.4.1. The maximum seasonal high groundwater level. 

 
3.6.4.2. A layer of creviced or porous bedrock. 

 
3.6.4.3. A strata of impermeable soil or bedrock. 

 

Generally, when the site evaluation indicates the depth of soil to a water table is less than 18 
inches, there is a need to confirm that there are at least 12 inches during the wet season. 
Therefore when there is any doubt that there is sufficient unsaturated soil depth, the permit 
should be held for a wet season evaluation to identify accurately the location of high water 
tables. As potential vertical separation (or soil depth) decreases seasonal site checks to evaluate 
water table levels become increasingly critical to the on-site sewage system design, function, and 
to the protection of public health. 
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3.6.5. Excavation Depth - The infiltrative surface at the bottom of the filter media (the 
bottom of the excavation) must be installed at least 6 inches into original, 
undisturbed soil, except where the original soil is Soil Type 1.  The maximum 
excavation depth for filter media placement shall not exceed ten feet from 
finished grade. 

 
Table 1.  Loading Rates for Sand Lined Trenches 

 

A 
 

Soil Type 

B 
 

Septic Tank 
Effluent 

Application 
Rate 

(GPD/ft2) 

C 
 

Sand lined 
Trench 

Application 
Rate 

(GPD/ft2)  
Soil Type 1: (Gravelly and very gravelly coarse sands, all extremely 
gravelly soils excluding soil types 5 & 6, all soil types with greater 
than or equal 90% rock fragments) 

1.01 1.01 

Soil Type 2:  (Coarse sands) 1.01 1.01

Soil Type 3:  (Medium sands, loamy coarse sands, loamy medium 
sands) 

0.8 1.01 

Soil Type 4:  (Fine sands,  loamy fine sands, sandy loams, loams) 0.6 1.01

Soil Type 5:  [Very fine sands, loamy very fine sands; or silt loams, 
sandy clay loams, clay loams, and silty clay loams with a moderate 
or strong structure (excluding a platy structure)] 

0.4 0.62 

Soil Type 6:  (Other silt loams, sandy clay loams, silty clay loams, 
and clay loams) 

0.2 0.32 

Soil Type 7:  (Sandy clay, clay, silty clay, and strongly cemented 
firm soils, soils with a moderate or strong platy structure, any soils 
with a massive structure, any soils with appreciable amounts of 
expanding clays) 

Not suitable Not suitable 

1 A loading rate of 1.0 gpd/ft2 for ASTM C-33 sand may be too high for long term service.  Concern has been 
expressed with premature failure and/or clogging of sand lined trench systems with ASTM C-33 sand as the filter 
media.  Several possible contributing factors have been discussed including: a) the ASTM C-33 specification allows 
for too large of a percentage of fine material (passing a No. 100 sieve) which may cause the finer material to 
become suspended in the filter causing an impermeable barrier near the top of the filter, b) loading rates of 1.0 
gal/ft2/day are inappropriate and should be reduced.  While the Technical Review Committee recognizes the 
concerns, the committee feels that the data presented is inconclusive at this time.  To address premature clogging of 
ASTM C-33 sand, different strategies are available, including:  a) reduce loading rates applied to sand lined trench 
systems to no more than 0.8 gal/ft2/day; b) incorporate into the system design methods of improving oxygen 
exchange within the filter such as; increasing the dose frequency and/or including a venting system in the filter with 
vents extended to the atmosphere (vents may need to include an odor scouring device such as an activated carbon 
filter installed on the end of the vent); c) quality control of the sand media, such as frequent testing of the media to 
ensure that the media used consistently meets the ASTM C-33 specification. 
2 The maximum increase in loading rates for Soil Types 5 and 6, as noted in WAC 246-272A-0236(7), is a factor of 
1.5. 
 

3.6.6. Use of Beds 
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3.6.6.1. Absorption beds are allowed (in lieu of trenches) if the receiving soil is Soil 

Type 1, 2, 3 or fine sand.  The maximum bed width must be no greater than 
10 feet. 

 
3.6.6.2. When a bed in a bottomless sand filter is permitted (see subsection 3.6.5.1.), 

the bed width is dependent on the available vertical separation (See Table 2.) 
 

Table 2.  Maximum Bed Width for Bottomless Sand Filters When a Bed is Permitted1 

 

Type of Restrictive Layer 
Available vertical separation (inches) 

≥12 - <182 ≥18 - <24 ≥24 
Water table or other restrictive layer, 

excluding non-creviced bedrock. 
5 ft. 7.5 ft. 10 ft. 

Bedrock, non-creviced. Not allowed 7.5 ft. 10 ft. 
1 The noted bed widths are the maximum cumulative widths permitted for one or more beds on the same downhill plane 

on a single parcel (see subsection 3.12.6.). 

 
3.6.7. Bottomless sand filter - filter bed containment:  The bottomless sand filter 

containment vessel must be designed and/or approved by a qualified professional 
engineer and, where required by local and/or state regulation, the local health 
officer.  The containment vessel must have a support foundation to prevent 
vertical and horizontal movement of the vessel. 

 
3.7. Wastewater Distribution 

 
3.7.1. Pressure distribution:  Pressure distribution with timed dosing is required and 

must comply with the pressure distribution standards and guidance.  This 
requirement applies to all pressure distribution related components. 

 
3.7.2. Wastewater application to the filter media:  The wastewater must be applied to the 

layer of drain rock atop the filter media, sprayed upward against the top of 
gravelless chambers, or may be contained within some other gravelless 
distribution product in a way to assure uniform distribution. 

 
3.7.3. Minimum Dosing Frequency: A timed dosing system is required. The dosing 

frequency or dose volume is dependent on the media specification used.  To 
assure that appropriate dose volumes are delivered to the sand lined trench, the 
timer must be set to dose the filter at the following minimum dosing frequency: 

 
 

3.8. Reserve Area 
 

Media Specification Minimum Number of Doses/Day 
Coarse Sand Media 18 times per day 

ASTM C-33 4 times per day 
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3.8.1. Replacement or reserve area must equal 100% of that required for a gravity 
gravel-filled drainfield receiving residential septic tank effluent using the loading 
rates in Table 1. Column B. 

  
3.9. Installation Issues 

 
3.9.1. Check the moisture content of the soil at 7-8 inches deep.  If it is too wet, 

smearing and compaction will result, reducing the infiltration capacity of the soil.  
Soil moisture can be determined by rolling a soil sample between the hands.  If it 
rolls into a wire, the site is too wet to prepare.  If it crumbles, site preparation can 
proceed.  If the site is too wet to prepare, do not proceed until the soil moisture 
decreases. 

 
3.9.2. In order to prevent differential settling when the sand lined trench system is put 

into service, the filter media must have a uniform density throughout. 
 

Uniform density may be accomplished one of two ways, depending on the moisture content of the 
filter media during construction.  If the filter media is so dry that it can be poured (like salt or 
sand in an hourglass), it can simply be poured to fill the sand filter excavation, then settled 
lightly (not compacted) to allow about 5% settling -i.e., volume reduction.  However, if the filter 
media is moist enough that it cannot be poured, it should be placed in successive 6-inch lifts with 
each lift lightly settled.  The intent of the settling in both cases are no large voids in the media 
that will collapse later when effluent is added.  The light settling may be accomplished by 
walking on the sand, then raking (with hand tools) into the corners, along the sides, around the 
pumpwell (if applicable) and around monitor ports.  The final bulk density should be 
approximately 1.3 to 1.4 g/cm3 (81.2 to 87.4 lb/ft3).  Higher densities will reduce infiltration 
rates and oxygen exchange potential. 

 
3.9.3. A geotextile filter fabric must be placed on the gravel bed.  The cover soil must be 

capable of maintaining vegetative growth while not impeding the passage of air 
(sandy loam or coarser). 

 
3.10. Observation Ports 

 
Observation ports must be installed in at least two places in each drainfield line or bed. 
One observation port must be installed to the bottom of the drainrock/top of the media 
interface.  A second observation port must be installed to the bottom of the media.  See 
Appendix B for sample ports. 

 
3.11. Filter Media Surface and Excavation Surfaces 

 
Both the top surface of the filter media and the bottom of the excavation must be level 
within 0.5 inch.  However, the surface should be broken up with the backhoe teeth to 
minimize the formation of a distinct layer between the sand and the original, 
undisturbed soil. 
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3.12. Bottomless Sand Filter Placement 

 
3.12.1. While most of the following design conventions are recommended for all sand 

lined trenches, for system layout and placement of a bottomless sand filter they 
must be followed. 

 
3.12.2. On sloping sites, the bottomless sand filter must be aligned with its longest 

dimension parallel to the contours so as not to concentrate the effluent into a 
small area as it moves laterally downslope. 

 
3.12.3. The bottomless sand filter must not be aligned, by design or construction, 

perpendicular to the contours. 
 

3.12.4. On all sites the bottomless sand filter must be as long and narrow as possible to 
limit the linear loading rate of effluent to assure that all the effluent infiltrates into 
the natural soil before it reaches the toe of the filter media. 

 
3.12.5. If the site does not permit the design of a "long and narrow" bottomless sand filter 

along the contours of the site, other on-site sewage treatment and disposal 
technology must be selected.  Bottomless sand filter systems are only suitable for 
sites where all of the design and siting criteria can be satisfactorily met. 

 
3.12.6. When a bed is permitted, two or more bottomless sand filters on the same 

downhill plane are not permitted if the total bed width exceeds the specified 
maximum bed width in Table 2, unless the distance between beds is so great that 
a curtain drain meeting all the required setbacks can be properly installed between 
the farthest extensions of the two beds.  

 
4. Operation, Monitoring, and Maintenance 
 

4.1. Management 
 

The local health officer has the authority to require that an acceptable maintenance 
agreement be established, and supporting documents be developed and approved by the 
local health officer, prior to the issuance of approvals for a proposed sand filter sewage 
system.  It is recommended that a maintenance agreement be required when, in the 
opinion of the local health authority, the ongoing operation of the sand lined trench 
sewage system is best assured by the existence of such an agreement. 

 
4.2. User’s Manual 

 
4.2.1. A user’s manual for the sand lined trench system must be developed and / or 

provided by the system designer.  These materials must contain the following, at a 
minimum: 
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4.2.1.1. Diagrams of the system components. 
 

4.2.1.2. Explanation of general system function, operational expectations, owner 
responsibility, etc. 

 
4.2.1.3. Names and telephone numbers of the system designer, local health 

authority, component manufacturer, supplier/installer, and/or the 
management entity to be contacted in the event of a failure. 

 
4.2.1.4. Information on the periodic monitoring and maintenance requirements of 

the sewage system:  septic tank, dosing tanks, sand lined trenches, pumps, 
switches, alarms, etc. 

 
4.2.1.5. Information on "trouble-shooting" common operational problems that might 

occur.  This information should be as detailed and complete as needed to 
assist the system owner to make accurate decisions about when and how to 
attempt corrections of operational problems, and when to call for 
professional assistance.  

 
4.3. Monitoring and Maintenance 

 
4.3.1. Responsibility - For the on-site sewage system to operate properly, its various 

components need periodic monitoring and maintenance.  Monitoring and 
maintenance are the responsibility of the homeowner, but may be best performed 
by experienced and qualified service providers. An Operation and Maintenance 
Manual must be developed and/or provided by the system designer with copies 
provided to the local health officer, system owner and maintenance contractor.  
The maintenance manual must include the following listed recommended 
maintenance descriptions and schedules.  The local health officer may specify 
additional requirements. 

 
4.3.2. Minimum Monitoring and Maintenance Description and Service Items 

 
4.3.2.1. Type of use; 

 
4.3.2.2. Age of system; 

 
4.3.2.3. Specifications of all electrical and mechanical components installed 

(occasionally components other than those specified on the plans are used); 
 

4.3.2.4. Nuisance factors, such as odors or user complaints; 
 

4.3.2.5. Septic tank:  inspect yearly for structural integrity, proper baffling, screen, 
ground water intrusion, and proper sizing. Inspect and clean effluent baffle 
screen and also pump tank as needed; 
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4.3.2.6. Dosing tanks:  clean the effluent screen (spraying with a hose is a common 
cleaning method), inspect and clean the pump switches and floats yearly.  
Pump the accumulated sludge from the bottom of the chambers, whenever 
the septic tank is pumped, or more often if necessary; 

 
4.3.2.7. Check monitoring ports for ponding: conditions in the monitoring ports 

must be observed and recorded by the service provider during all operation 
and maintenance activities for the sand lined trenches and other system 
components.  For reduced size drainfields, these observations must be 
reported to the local health jurisdiction responsible for permitting the 
system; 

 
4.3.2.8. Inspect and test yearly for malfunction of electrical equipment such as 

timers, counters, control boxes, pump switches, floats, alarm system or 
other electrical components, and repair as needed.  System checks should 
include improper setting or failure, of electrical, mechanical, or manual 
switches; 

 
4.3.2.9. Mechanical malfunctions (other than those affecting sewage pumps) 

including problems with valves, or other mechanical or plumbing 
components; 

 
4.3.2.10. Malfunction of electrical equipment (other than pump switches) such as 

timers, counters, control boxes, or other electrical components; 
 

4.3.2.11. Material fatigue, failure, corrosion problems, or use of improper materials, 
as related to construction or structural design; 

 
4.3.2.12. Neglect or improper use, such as loading beyond the design rate, poor 

maintenance, or excessive weed growth; 
 

4.3.2.13. Installation problems, such as improper location or failure to follow design; 
 

4.3.2.14. Overflow or backup problems where sewage is involved; 
 

4.3.2.15. Specific chemical/biological indicators, such as BOD, TSS, fecal or total 
coliforms, etc.  Sampling and testing may be required by the local health 
officer on a case-by-case basis, depending on the nature of the problem, 
availability of laboratories, or other factors; and  

 
4.3.2.16. Information on the safe disposal of discarded filter media. (See Appendix C.) 

 
4.4. Conditions Requiring Action 
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4.4.1. When a monitoring inspection, or any other observation, reveal either of the 
following listed conditions, the owner of the system must take appropriate action, 
according to the direction and satisfaction of the local health officer: 

 
4.4.1.1. Drainfield system failure, as defined in WAC 246-272A-0010, or 

 
4.4.1.2. A history of long-term, continuous, and increasing ponding of wastewater 

within the reduced-size drainfield, which if left unaddressed, will probably 
result in untimely failure. 

 
4.4.2. Appropriate responses upon identification of conditions requiring actions: 

 
4.4.2.1. Repair or modification of the drainfield system, 

 
4.4.2.2. Expansion of the drainfield system, or 

 
4.4.2.3. Modifications or changes within the structure relative to wastewater 

strength or hydraulic flows. 
 

The repair or modification required may include the installation of additional drainfield to 
enlarge the system to 100% of the initial design size.  Repair or modification is not limited to this 
option.   Local permits must be obtained before construction begins, according to local health 
department requirements.  Any repair or modification activity must be reported as part of the 
monitoring activity for the site. 
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Appendix A – Filter Media Specifications 
 
I. Particle Size Analysis 
 

A. The standard method to be used for performing particle size analysis must comply with 
one of the following: 

 
1. The sieve method specified in ASTM D136 and ASTM C-117, or 
2. The method specified in Soil Survey Laboratory Methods and Procedures for 

Collecting Soil Samples, Soil Survey Investigation Report #1, US Department of 
Agriculture, 1984. 

 
B. Sand lined Drainfield Trench Filter Media (ASTM C-33) 

a The filter media must meet either specification 1 or specification 2, below as 
determined by section A. Particle Size Analysis.  Media may be either mineral 
sand or equivalently sized crushed glass. 

 
1. Coarse Sand Media Specification 

The filter media must meet items a, b, and c, below: (Source: State of Oregon On-Site 
Sewage Disposal Rules and the State of Wisconsin Single Pass Sand Filter 
Component Manual) 

 
a Particle size distribution 

 
Table 3.  Coarse Sand Particle Size Distribution 

 
Sieve Particle Size Percent Passing
3/8 in 9.50 mm 100 
No. 4 4.75 mm 95 to 100 
No. 8 2.36 mm 80 to 100 
No. 16 1.18 mm 45 to 85 
No. 30 0.6 mm 15 to 60 
No. 50 0.3 mm 3 to 15 
No. 100  0.15 mm  0 to 4 

 
b Effective Particle Size (D10) > 0.3 mm.   

 
c Uniformity Coefficient (D60/ D10) < 4.0 

 
B. ASTM C-33 Specification  

 
1. The filter media must meet items a, b, c, and d, below:  (Source: ASTM C-33-03, 

Specification for Fine Aggregate) 
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a Particle size distribution: 
 

Table 4.  Fine Aggregate Particle Size Distribution 
 

Sieve Particle Size Percent Passing 
3/8 in 9.50 mm 100 
No. 4 4.75 mm 95 to 100 
No. 8 2.36 mm 80 to 100 
No. 16 1.18 mm 50 to 85 
No. 30 0.6 mm 25 to 60 
No. 50 0.3 mm 5 to 30 
No. 100  0.15 mm  0 to 10 (prefer <4) 
[For No. 200 sieve, 
see note (d).] 

  

 
 

b The sand must have not more than 45% passing any one sieve and retained on the 
next consecutive sieve, of those shown above. 

 
c The fineness modulus must not be less than 2.3 or more than 3.1, and is defined as 

a numeric quantity to control the distribution of filter media particle sizes within 
the specified range for sand lined trenches / beds.  The fineness modulus is 
calculated by adding the cumulative percents of samples retained in the sieves 
shown above, dividing the sum by 100. 

 
d The limit for material that can pass the No. 200 sieve must not be more than 3%.  

Nothing passing the No. 200 sieve is preferred. 
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Appendix B – Inspection/Monitor Ports 
 
 
 

Screw Type Cap
or Slip Cap

4" PVC Pipe
(Length Varies)

4" PVC Tee

Screw Type Cap
or Slip Cap

4" PVC Pipe
(Length Varies)

1/4 x 4" Long
Slots (4) @ 90* Apart

Toilet Ring

Screw Type Cap
or Slip Cap

1/4" Slot

1/2" Holes (4) for Rebars

4" PVC Pipe
(Length Varies)

3/8" - 1/4" Rebars

1/4" Slots

END VIEW (BOTTOM)
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Appendix C – Disposal of Contaminated Filter Media 
 
Whenever filter media is removed from a used filter, removing and disposing of contaminated 
filter media is to be done in a manner approved by the local health officer.  Handle this material 
carefully by using adequate protective sanitation measures.  Thoroughly wash hands and any 
other exposed skin with hot water and soap, following contact with contaminated sand filter 
media. 
 
This material may be applied to the soil, according to the following, only when approved by the 
local health officer. 
 
 

 APPLICATION RESTRICTIONS/TIMETABLE 
 

 1. Root crops, low-growing 
vegetables, fruits, berries 
used for human 
consumption. 

Contaminated material must be 
stabilized and applied 12 months 
prior to planting. 

 
 2. Forage and pasture crops 

for consumption by dairy 
cattle. 

Forage and pasture crops not 
available until one month following 
application of stabilized material. 

 
 3. Forage and pasture crops 

for consumption by non-
dairy livestock. 

Forage and pasture crops not 
available until two weeks following 
application of stabilized material. 

 
 4. Orchards or other 

agricultural area where 
the material will not 
directly contact food 
products.  Or where 
stabilized material has 
undergone further 
treatment, such as 
pathogen reduction or 
sterilization. 

Less severe restrictions may be 
applicable. 
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
1) Adopted as part of local rules, regulations or ordinances -When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
2) Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance. 

 
Application of these recommended standards may occur in a manner that combines these two 
approaches.  How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs.
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Typical RS&G Organization: 
 
Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function) 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc) 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 

 



Stratified Sand Filter Treatment Systems - Recommended Standards and Guidance 
Effective Date: July 1, 2012 

 

DOH 337-014 Page 6 of 30 

 
Introduction 
 
The stratified sand filter is a modified intermittent sand filter, the difference being the particle 
size and layering of the filter media.  While this type of sand filter is an adaptation of proven 
water treatment technology, the on-site sewage treatment design/regulatory community has 
presently little "real world" experience with stratified sand filters.  Wastewater, having received 
initial treatment in a septic tank, or equivalent wastewater sedimentation/initial treatment unit, is 
applied to a bed of media.  This sand filter bed is constructed with layers of specific filter sand 
media, in sequential order, separated by supporting layers of gravel.  Oxygen is provided to the 
sand/gravel interfaces by vent tubes placed throughout the filter. The wastewater is dispersed 
into a drain rock layer atop the sand bed by pressure distribution.  Applied in doses, the 
wastewater flows downward as unsaturated flow through the media.  Biological treatment occurs 
on the surface of the filter media particles.  The treated wastewater (filtrate) is collected at the 
bottom of the sand filter, and discharged, either by gravity or by pressure, to a suitable, approved 
final treatment/disposal unit, usually a conventional sub-surface drainfield.  
 
1. Performance Standards 
 

1.1. Performance Criteria 
 

1.1.1. Stratified sand filters when constructed and used according to these standards and 
guidance, are expected to perform to Treatment Levels A and B. 

 
1.1.2. Effluent from a stratified sand filter can be discharged to 12 inches of vertical 

separation. 
 
2. Application Standards 
 

2.1. Listing 
 

Stratified sand filters are a public domain treatment technology and are included in the 
Department of Health’s List of Registered On-site Treatment and Distribution Products 
(Registered List) as a Category 1 combined treatment and soil dispersal technology 
(designed to treat residential sewage). 

 
2.2. Permitting 

 
2.2.1. Installation, and if required, operational, permits must be obtained from the 

appropriate local health officer prior to installation and use. 
 

2.2.2. Interim Special Requirements for Stratified Sand Filters - To further our 
knowledge regarding the effectiveness and function of stratified sand filters under 
controlled conditions, the following requirements must be met for their use. 
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2.2.2.1. A stratified sand filter is used only on sites which meet all the requirements 
for an intermittent sand filter. 

 
2.2.2.2. Before the local sewage system permit is issued, appropriate agreements 

and documents shall be produced and signed.  These documents may 
include but are not limited to: easements, contracts, and performance or 
surety bonds, but must provide for: 

 
2.2.2.2.1. the sampling and testing required in item (c), below. 

 
2.2.2.2.2. the replacement of the filter media and reconstruction of the filter to 

the requirements for an intermittent sand filter if: 
 

2.2.2.2.2.1. at any time in the two year period, sample results indicate 
that the stratified sand filter has failed to produce effluent 
quality equivalent to expectations for an intermittent sand 
filter, or 

 
2.2.2.2.2.2. the stratified sand filter fails to function or perform to the 

satisfaction of the local health officer.  This includes, but is 
not limited to, conditions such as clogging or other failure of 
the media, and overflowing or other premature discharge of 
inadequately treated wastewater. 

 
2.2.2.3. For a two year period following commissioning, quarterly, 24-hour 

composite effluent samples shall be drawn and analyzed for TSS, BOD5, 
ammonium, nitrate, and fecal coliform. 

 
2.2.2.4. In the future, the TRC will evaluate data collected from stratified sand 

filters in use in Washington State and re-evaluate the continued necessity 
for imposing the additional requirements listed above. 

 
2.3. Influent Characteristics 

 
2.3.1. Residential Wastewater - Stratified sand filters are designed for treating 

residential strength wastewater. The wastewater applied to the stratified sand 
filter must not be higher in strength than treatment level E (or grab samples with 
results no greater than 220 mg/l BOD5 or 145 mg/l TSS).  Lower wastewater 
strengths, without increased flow rates are preferable for assuring long term 
operation of a stratified sand filter system. 

 
2.3.2. Non-Residential Wastewater - High-strength wastewater and wastewater from 

non-domestic sources (such as restaurants, hotels, bed and breakfast 
establishments, industrial and commercial wastewater sources) must be 
individually evaluated for treatability and degree of pretreatment required prior to 
a stratified sand filter for final treatment and disposal. 
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2.3.3. Daily Wastewater Flow 

 
2.3.3.1. Residential - For all residential applications, a minimum wastewater design 

flow of at least 120 gallons/bedroom/day must be used. 
 

2.3.3.2. Non-Residential - For non-residential applications, a minimum wastewater 
design flow equal to 150% of the estimated daily flow should be used. 

 
2.4. Pretreatment 

 
2.4.1. If the wastewater is residential sewage, settleable and floatable solid separation by 

a properly sized two-compartment septic tank with effluent baffle screening will 
suffice. 

 

Pretreatment with some other wastewater sedimentation/initial treatment unit may be used 
instead of a septic tank. 

 
2.4.2. If the wastewater is from a non-domestic source, influent to the sand filter must 

be equivalent to residential strength septic tank effluent. 
 

Aerobic treatment or some other treatment process may be needed to modify the influent to the 
stratified sand filter to within the range of residential septic tank effluent quality. 

 
2.5. Location Requirements 

 
The minimum setback requirements for stratified sand filters are the same as those 
required for septic tanks in WAC 246-272A-0210. 

 
2.6. Installation Issues 

 
If the containment vessel is constructed of a 30 mil PVC liner, the liner must be protected 
by a 3 inch layer of sand beneath the liner. 

 
2.7. Disposal Component 

 
2.7.1. Direct discharge of effluent from a stratified sand filter to surface water or upon 

the ground surface is prohibited by WAC 246-272A-0230.   Subsurface disposal 
is required. 

 
2.7.2. WAC 246-272A provides for disposal component design allowances, which vary 

according to treatment performance levels. 
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2.7.3. The size and design of the disposal component must be consistent with the 
methods and procedures indicated by WAC 246-272A-0200, WAC 246-272A-
0220, WAC 246-272A-0230, and WAC 246-272A-0234. 

 
2.7.4. Disposal component location must meet minimum horizontal setback distances as 

specified by WAC 246-272A-0210 and 246-272A-0280. 
 

2.7.5. Development using a stratified sand filter must meet the minimum land area 
requirements specified in WAC 246-272A-0320. 

 
2.7.6. When the site evaluation indicates the depth of soil to a water table is less than 18 

inches, there is a need to confirm that there are at least 12 inches during the wet 
season. Therefore when there is any doubt that there is sufficient unsaturated soil 
depth, the permit should be held for a wet season evaluation to identify accurately 
the location of high water tables. As potential vertical separation (or soil depth) 
decreases seasonal site checks to evaluate water table levels become increasingly 
critical to the on-site sewage system design, function, and to the protection of 
public health. 

 
3. Design Standards 
 

3.1. Design Approval 
 

3.1.1. Before construction can begin, the design must be approved by local health or 
other appropriate jurisdiction.  All site inspections before, during, and after the 
construction must be accomplished by local health, other appropriate jurisdiction, 
or by a designer or engineer appointed by the appropriate jurisdiction. 

 
3.2. Filter Bed 

 
3.2.1. Media Specifications 

 
3.2.1.1. Filter media must meet the particle size criteria detailed in Appendix B.  

Media used in constructing a stratified sand filter must be accompanied 
with a written certification from the supplier that the media fully conforms 
to the particle size criteria as determined by ASTM D136 and ASTM C-
117. 

 
3.2.1.2. Layer thickness, support gravel placement (See Figure 2 of Appendix A): 

 
Top Layer - 10 inches thick, 
Supported by a 4 inch thick layer of 3/4 inch gravel. 
 
Middle Layer - 4 inches thick, 
Supported by a 4 inch thick layer of 3/4 inch gravel. 
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Bottom Layer - 10 inches thick, 
Supported and underdrained by gravel and pipe. 
(See Appendix D.  Underdrains) 

 
3.2.1.3. Surfaces of each layer must be level before adding the next layer. 

 
3.2.2. Loading Rate - The loading rate shall not exceed 1.0 gallons/day/square foot, 

using the appropriate daily wastewater flow design estimate. 
 

3.2.3. Surface area of filter bed - The surface area must be determined by dividing the 
design flow estimate by the loading rate. 

 
3.3. Depth (Thickness) Of Media 

 
Sand and corresponding support gravels shall be as indicated in Section 3.2.1.2., and in 
Figure 2 of Appendix A. 

 
3.4. Filter Bed Containment 

 
The filter bed is contained either in a flexible membrane-lined pit, or a concrete vessel.  
Design and construction must conform to the containment standards set forth in 
Appendix C. 

 
3.5. Vent Tubes 

 
3.5.1. Vent tubes are an integral component of the stratified filter.  Their number and 

placement must meet the requirements indicated in Figures 2 and 3 of Appendix A. 
 

3.5.2. Each tube must be constructed from 4 inch diameter or larger pipe manufactured 
according to ASTM D 3034 standards.  Each vent must have a threaded cap at the 
top end, which extends above final grade, to prevent unwanted objects from 
entering the filter.  Venting is provided by a series of 30, 1/8 inch diameter holes 
located in the vent tube corresponding to each of the gravel layers, the base 
support gravel at the bottom of the filter, and around the cap on top of the vent.  
(This would equate to a total of 120, 1/8 inch diameter holes in each vent tube)  If 
the drilled holes are covered with 1/8th inch plastic mesh suitable for possible 
corrosive conditions within the filter environment, eight, 1/2 inch diameter holes 
at each of the respective locations, may be used.  See Figure 2 of Appendix A. 

 
3.6. Wastewater Distribution 

 
3.6.1. Pressure distribution - Pressure distribution is required and must comply with the 

pressure distribution standards and guidance.  This requirement applies to all 
pressure distribution related components. 
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3.6.2. Wastewater application to the filter bed - The wastewater must be applied to the 
layer of drain rock atop the filter media, or sprayed upward against the top of 
gravelless chambers. 

 
3.6.3. Treated Wastewater (Filtrate) Collection & Discharge - Filtrate may be collected 

and discharged from the bottom of the sand filter by either a gravity-flow 
underdrain system, or a pressure-flow pumpwell system.  When sand filters are 
membrane-lined, gravity-flow underdrains must exit through a boot, and the boot 
and exit pipe must be installed and tested according to the standards in Appendix C. 

 
4. Operation and Maintenance 
 

4.1. Management 
 

The local health officer has the authority to require that an acceptable maintenance 
agreement be established, and supporting documents be developed and approved by the 
local health officer, prior to the issuance of approvals for a proposed sand filter sewage 
system.  It is recommended that a maintenance agreement be required when, in the 
opinion of the local health authority, the ongoing operation of the sand filter sewage 
systems is best assured by the existence of such an agreement. 

 
4.2. User’s Manual 

 
4.2.1. A user’s manual for the sand filter system must be developed and / or provided by 

the system designer.  These materials must contain the following, at a minimum: 
 

4.2.1.1. diagrams of the system components; 
 

4.2.1.2. explanation of general system function, operational expectations, owner 
responsibility, etc.; 

 
4.2.1.3. names and telephone numbers of the system designer, local health authority, 

component manufacturer, supplier/installer, and/or the management entity 
to be contacted in the event of a failure; 

 
4.2.1.4. information on "trouble-shooting" common operational problems that might 

occur.  This information should be as detailed and complete as needed to 
assist the system owner to make accurate decisions about when and how to 
attempt corrections of operational problems, and when to call for 
professional assistance; and 

 
4.2.1.5. for proprietary sand filter devices, a complete maintenance and operation 

document must be developed and provided by the manufacturer. This 
document must be made available, through the system designer, to the 
system owner.  This document must include all the appropriate items 
mentioned above, plus any additional general and site-specific information 
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useful to the system owner, and/or the maintenance person.  A copy of this 
document must also be provided to the local health authority, prior to the 
issuance of the local installation permit. 

 
4.3. Maintenance 

 
4.3.1. Responsibility - For the on-site treatment and disposal system to operate properly, 

its various components need periodic inspection and maintenance.  The 
maintenance is the responsibility of the homeowner, but may be best performed 
by experienced and qualified service providers.  An Operation and Maintenance 
Manual must be developed and/or provided by the system designer with copies 
provided to the local health officer, system owner and maintenance contractor.  
The maintenance manual must include the following listed recommended 
maintenance descriptions and schedules.   The local health officer may specify 
additional requirements: 

 
4.3.1.1. minimum maintenance description and service items; 

 
4.3.1.2. type of use; 

 
4.3.1.3. age of system; 

 
4.3.1.4. specifications of all electrical and mechanical components installed 

(occasionally components other than those specified on the plans are used); 
 

4.3.1.5. nuisance factors, such as odors or user complaints; 
 

4.3.1.6. septic tank - inspect yearly for structural integrity, proper baffling, screen, 
ground water intrusion, and proper sizing.  Inspect and clean effluent baffle 
screen and also pump tank as needed; 

 
4.3.1.7. pump chamber - clean the effluent screen (spraying with a hose is a 

common cleaning method), inspect and clean the pump switches and floats 
yearly.  Pump the accumulated sludge from the bottom of the chambers, 
whenever the septic tank is pumped, or more often if necessary; 

 
4.3.1.8. pumpwell - Inspect for infiltration, structural problems and improper liquid 

level.  Check for pump or siphon malfunctions, including problems related 
to dosing volume, pressurization, breakdown, clogging, burnout, or cycling.  
Pump the accumulated sludge from the bottom of the pumpwell, whenever 
the septic tank is pumped, or whenever necessary; 

 

The liquid level at the pump start or siphon must be below the bottom of the filter media in order 
to prevent ponding and rise of the capillary fringe in the sand.  Improper liquid level (too high in 
the pumpwell) can result from improper setting of the pump on float, pump burnout, 
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disconnected electrical supply to the pump or controls, or tripped circuit breaker.  In some cases 
the underdrain may be underdesigned and may not have the flow capacity to supply the pump at 
the rate that it pumps.  Infiltration into the pumpwell is serious and means that the effluent is 
entering the pumpwell before passing through the full column of sand.  Effluent that is short 
circuiting will not receive full sand filter treatment. 

 
4.3.1.9. check monitoring ports for ponding.  Conditions in the monitoring ports 

must be observed and recorded by the service provider during all operation 
and maintenance activities for the sand filter and other system components; 

 
4.3.1.10. inspect and test yearly for malfunction of electrical equipment such as 

timers, counters, control boxes, pump switches, floats, alarm system, 
junction box, or other electrical components, and repair as needed.  System 
checks should include improper setting or failure, of electrical, mechanical, 
or manual switches; 

 
4.3.1.11. mechanical malfunctions (other than those affecting sewage pumps) 

including problems with valves, or other mechanical or plumbing 
components; 

 
4.3.1.12. material fatigue, failure, corrosion problems, or use of improper materials, 

as related to construction or structural design; 
 

4.3.1.13. neglect or improper use, such as loading beyond the design rate, poor 
maintenance, or excessive weed growth; 

 
4.3.1.14. installation problems, such as improper location or failure to follow design; 

 
4.3.1.15. overflow or backup problems where sewage is involved; 

 
4.3.1.16. specific chemical/biological indicators, such as BOD, TSS, fecal coliforms, 

etc.  Sampling and testing may be required by the local health officer on a 
case-by-case basis, depending on the nature of the problem, availability of 
laboratories, or other factors; and 

 
4.3.1.17. information on the safe disposal of discarded filter media. See Appendix F. 
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4.4. Action Conditions 

 
4.4.1. When inspections, or any other observation, reveals either of the following listed 

conditions, the owner of the system must take appropriate action, according to the 
direction and satisfaction of the local health officer: 

 
4.4.1.1. drainfield system failure, as defined in WAC 246-272A-0010, or 

 
4.4.1.2. stratified sand filter fails to function or perform to the satisfaction of local 

health officer and/or fails to produce effluent quality equivalent to 
expectations for a stratified sand filter. 

 
4.4.2. Appropriate Actions Upon Identification of Action conditions: 

 
4.4.2.1. repair or modification of the drainfield system, 

 
4.4.2.2. expansion of the drainfield system, 

 
4.4.2.3. modifications or changes within the structure relative to wastewater 

strength or hydraulic flows, 
 

4.4.2.4. replacement of the stratified sand filter in accordance with subsection 2.2.2.2. 
 



Stratified Sand Filter Treatment Systems - Recommended Standards and Guidance 
Effective Date: July 1, 2012 

 

DOH 337-014 Page 15 of 30 

 
Appendix A - Figures 
 

Figure 1:  Typical Layout of a Stratified Sand Filter 
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Figure 2:  Typical Cross-section of a Stratified Sand Filter 
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Vent holes at each location (see Section 3.5.2)
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Figure 3:  Typical Vent Pipe Layout, Top View 
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Appendix B - Filter Media Specifications 
 
I Particle Size Analysis - The standard method to be used for performing particle size analysis 

must comply with one of the following: 
 

A the sieve method specified in ASTM D136 and ASTM C-117, or 
 
B the method specified in Soil Survey Laboratory Methods and Procedures for Collecting 

Soil Samples, Soil Survey Investigation Report #1, US Department of Agriculture, 1984. 
 
II Stratified Sand Filter 
 

Particle size distribution: 
 

TOP LAYER 
Particle Size Percent Retained 

2.00 mm 0 
1.40 mm 0 to 14 
1.18 mm 3 to 32 
0.850 mm 28 to 86 
0.600 mm 63 to 97 
0.425 mm 84 to 100 
0.300 mm 96 to 100 

 
MIDDLE LAYER 

Particle Size Percent Retained 
0.850 mm 0 to 2 
0.600 mm 7 to 17 
0.425 mm 37 to 61 
0.300 mm 83 to 89 
0.212 mm 97 to 99 
0.180 mm 99 to 100 
0.150 mm 100 

 
BOTTOM LAYER 

Particle Size Percent Retained 
0.850 mm 0 
0.600 mm <1 
0.425 mm 9 to 11 
0.150 mm 94 to 96 
0.106 mm 99 
0.75 mm 100 
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Appendix C - Containment Vessel Standards 
 
I. Lined Pit:  when a sand filter is constructed in an excavated pit the following criteria are to 

be met.  (Note:  The majority of the following liner specification is from the State of Oregon 
On-Site Sewage Disposal Rules.) 

 
A. Polyvinyl chloride (PVC) shall have the following properties: 

 
PROPERTY TEST 

METHOD 
 

(a) Thickness ASTM D1593 
Para 9.1.3 

30 mil 
minimum 

(b) Specific Gravity (Minimum) ASTM D792 
Method A 

 

(c) Minimum Tensile Properties 
(each direction) 

ASTM D882  

Breaking Factor 
(pounds/inch width) 

Method A or B 
(1 inch wide) 

69 

Elongation at Break 
(percent) 

Method A or B 300 

Modulus (force) at 100% 
Elongation (pounds/inch width) 

Method A or B 27 

(d) Tear Resistance (pounds, minimum) ASTM D1004 
Die C 

8 

(e) Low Temperature ASTM D1790 -20°F 
(f) Dimensional Stability (each direction,  
      percent change maximum) 

ASTM D1204 
212°F, 15 min. 

± 5 

(g) Water Extraction ASTM D1239 -0.35% max.
(h) Volatile Loss ASTM D1203 

Method A 
0.7% max. 

Resistance to Soil Burial (percent 
change maximum in original value) 

ASTM D3083  

(A)  Breaking Factor  -5 
(B)  Elongation at Break  -20 
Modulus at 100% 
Elongation 

 ±10 

(j) Bonded Seam Strength (factory 
seam, breaking factor, ppi width) 

ASTM D3083 55.2 

(k) Hydrostatic Resistance ASTM D751 
Method A 

82 
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B. Installation Standards 

 
1. Patches, repairs and seams shall have the same physical properties as the parent 

material; 
 

2. Site considerations and preparation: 
 

a. the supporting surface slopes and foundation to accept the liner shall be stable and 
structurally sound including appropriate compaction.  Particular attention shall be 
paid to the potential of sink hole development and differential settlement; 

 
b. soil stabilizers such as cementations or chemical binding agents shall not 

adversely affect the membrane; cementations and chemical binding agents may be 
potentially abrasive agents. 

 
3. To avoid deterioration of the membrane liner caused by exposure to weather or 

sunlight, the liner must be protected by being fully buried.  In cases where portions of 
the liner may be subject to direct exposure to the weather (for example in a 
recirculating gravel filter system in which the top edges of the liner may not be buried 
due to the system design requirements), the exposed portions of the liner must be 
covered.  (An example might be to construct a finish rim over the exposed liner 
portions.) 

 
4. Non-reinforced liners have high elongation and can conform to irregular surfaces and 

follow settlements within limits.  Unreasonable strain reduces thickness and may 
reduce life expectancy by lessening the chemical resistance of the thinner (stretched) 
material.  Every effort shall be made to minimize the strain (or elongation) anywhere 
in the flexible membrane liner; 

 
5. Construction and installation: 

 
a. Pit / surface / preparation: 

 
(1) bottom of pit: 

 
(a) covered with sand to "bed" liner, adequate in depth (minimum 3") to 

protect liner from puncture, or  
 

(b) use a non-woven needle-punched synthetic geotextile fabric, in a 
thickness appropriate to the tasks of protecting the liner, 

 
(c) sides of the pit smooth, free of possible puncture points, and 

 
(d) bottom of pit (bedding layer of sand) graded to provide a sloping liner 

surface, from the outer edge of the filter toward the point of underdrain  
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collection.  Slope equal to 8 inches fall overall or one inch of fall per 
foot of run, whichever is the greatest. 

 
b. Climatic conditions: 

 
(1) Temperature - The desirable temperature range for membrane installation is 

42° F to 78° F.  Lower or higher temperatures may have an adverse effect 
on transportation, storage, field handling and placement, seaming and 
backfilling and attaching boots and patches may be difficult.  Placing liner 
outside the desirable temperature range shall be avoided; 

 
(2) Wind - Wind may have an adverse effect on liner installation such as 

interfering with liner placement.  Mechanical damage may result.  
Cleanliness of areas for boot connection and patching may not be possible.  
Alignment of seams and cleanliness may not be possible.  Placing the liner 
in high wind shall be avoided; 

 
(3) Precipitation - When field seaming is adversely affected by moisture, 

portable protective structures and/or other methods shall be used to 
maintain a dry sealing surface.  Proper surface preparation for bonding 
boots and patches may not be possible.  Seaming, patching and attaching 
‘boots’ shall be done under dry conditions. 

 
c. Boots - When boots are used (required when using a gravity-flow underdrain), the 

boot and exit pipe must be installed with the following criteria:   
 

(1) the system designer is to identify the use of a sand filter liner with 
underdrain and boot as a part of the application for on-site sewage system 
and provide specifications detailing design and installation requirements, 

 
(2) the boot is to be installed by the manufacturer or the manufacturer's 

representative, 
 

(3) the boot outlet is to be bedded in sand, 
 

(4) the boot is to be sized to accommodate an underdrain outlet pipe, 
 

(5) the boot is to be secured to the underdrain outlet pipe with two (2) stainless 
steel bands and screws, and sealant strips as recommended by the 
manufacturer, 

 
(6) the underdrain is to be designed in accordance with Appendix D, 

Underdrains and exit the side of the liner, 
 

(7) an inspection port must be installed in the sewer pipe from the sand filter to 
the drainfield, 
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(8) sewer pipe from the sand filter to the drainfield must be ASTM 3034 ring 

tight, 
 

(9) when site conditions are such that the trench from the sand filter to the 
drainfield may act as a conduit for ground water movement towards the 
drainfield (for example on sites with shallow groundwater of poorly drained 
sites), the trench must be back-filled with a minimum 5 lineal feet clay mix 
(or bentonite mix) dam, and 

 
(10) if the boot may be submerged in a seasonal high water table, performance 

testing of the sand filter/boot for leakage must be conducted in the 
following manner: 

 
(i) block outlet pipe; 

 
(ii) fill underdrain gravel with water; 

 
(iii) measure and record elevation of water through an 

observation/inspection port; 
 

(iv) let stand 24 hours minimum; 
 

(v) measure and record elevation of water through observation/inspection 
port; 

 
(vi) no allowable drop in the water level. 

 
d. Liner Placement: 

 
(1) Size - The final cut size of the liner shall be carefully determined and 

ordered to generously fit the container geometry without field seaming or 
excess straining of the linear material; 

 
(2) Transportation, handling and storage - Transportation, handling and storage 

procedures shall be planned to prevent material damage.  Material shall be 
stored in a secured area and protected from adverse weather; 

 
(3) Site inspection - A site inspection shall be carried out by local health 

officer, other appropriate jurisdiction or by a designer or engineer appointed 
by the appropriate jurisdiction, and the installer prior to liner installation to 
verify surface conditions, etc.; 

 
(4) Deployment - Panels shall be positioned to minimize handling.  Seaming 

should not be necessary.  Bridging or stressed conditions shall be avoided 
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with proper slack allowances for shrinkage.  The liner shall be secured to 
prevent movement and promptly backfilled; 

 
(5) Anchoring trenches - The liner edges should be secured frequently in a 

backfilled trench; 
 

(6) Field seaming - Field seaming, if absolutely necessary, shall only be 
attempted when weather conditions are favorable.  The contact surfaces of 
the materials should be clean of dirt, dust, moisture, or other foreign 
materials.  The contact surfaces shall be aligned with sufficient overlap and 
bonded in accordance with the suppliers recommended procedures.  
Wrinkles shall be smoothed out and seams should be inspected by non-
destructive testing techniques to verify their integrity.  As seaming occurs 
during installation, the field seams shall be inspected continuously and any 
faulty area repaired immediately; 

 
(7) Field repairs - It is important that traffic on the lined area be minimized.  

Any necessary repairs to the liner shall be patched using the same lining 
material and following the recommended procedure of the supplier; 

 
(8) Final inspection and acceptance - Completed liner installations shall be 

visually checked for punctures, rips, tears and seam discontinuities before 
placement of any backfill.  At this time the installer shall also manually 
check all factory and field seams with an appropriate tool.  In lieu of or in 
addition to manual checking of seams by the installer, either of the 
following tests may be performed: 

 
(a) Wet Test - The lined basin shall be flooded to the one (1) foot level with 

water after inlets and outlets have been plugged.  There shall not be any 
loss of water in a 24 hour test period, or 

 
(b) Air Lance Test - Check all bonded seams using a minimum 50 PSI 

(gauge) air supply directed through a 3/16 inch (typical) nozzle held not 
more than 2 inches from the seam edge and directed at the seam edge.  
Riffles indicate unbonded areas within the seam, or other undesirable 
seam construction. 

 
II. Lined Framework - A perimeter support frame to hold the liner in place during construction 

may be used.  Framework shall be straight, free from warps or bends.  Framework shall be of 
sufficient rigidity so that springing will not occur under the weight of the media and/or 
backfill placement.  Framework shall be sufficiently supported to prevent excessive 
deflection of the framework. 

 

Plywood with 2x4 framing support (on minimum 2’ centers) is a suggested method.  Treated 
wood should be used to prevent deterioration of the wood by termites, decomposition, etc. 
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A. Media and liner placement: 
 

1. It is important that sand is placed between the framework and excavated soil 
simultaneously with placement of the treatment media.  This keeps the framework 
and liner vertical during the course of construction and results in a sand cushion 
around the outside perimeter of the lined framework.  All nails or staples used must 
have their sharp ends pointed away from the liner.  The PVC liner is unfolded from 
the center of the excavation and draped over the top edges of the perimeter support 
frame.  Care should be taken to prevent contact between the liner and the sharp edges 
of the top of the perimeter support frame.  

 

A garden hose which has been cut longitudinally and placed on the top edge of the support 
frame would be a suggested method. 

 
2. Care must be taken to ensure that the liner is in full contact with the bottom and sides 

and that no bridging occurs. 
 

Pleats or wrinkles in the liner should be minimized.  Pleats and wrinkles in the liner may allow 
for a tunneling effect of effluent through the pleat or wrinkle. 

 
B. Backfill around framework 
 

If site conditions are such that a partially elevated filter is desired or necessary, backfill 
around the sides of the filter shall be non-clay material and not contain pieces more than 
3 inches across and any frozen lumps, wood, or other foreign material.  The backfill 
material around the sides of the filter shall be placed in layers no more than 2 feet thick 
(loose), with each layer tamped and graded so that final settling will provide for side 
slopes on the sides of the filter backfill to be approximately 3:1 from the top of the filter, 
to native ground. 

 
III. Concrete Containment Vessel: 
 

A. Above ground tank - to be designed and/or approved by a qualified professional 
engineer if the following conditions are not met: 

 
1. Walls: 
 

a. at least 6 inches thick 
 

b. above ground height is 4 feet or less 
 
c. rebar reinforcement:  3/8 inch diameter rebar on 2-foot centers horizontally and 

vertically, with continuous lengths wrapped around the corners. 
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2. Floor: 
 

a. at least 3 1/2 inches thick 
 
b. reinforced with steel mesh (CRSI standard #6-1010) to prevent cracking and to 

maintain water-tightness 
 

3. Tank is to be designed, constructed, and sealed to be water-tight. 
 

B. Below ground tank: 
 

Any below-ground concrete tank must be water-tight.  The design of any such tank is to 
be approved by a qualified professional engineer and, where required by local and/or 
state regulation, the local health officer. 
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Appendix D - Underdrains 
 
For Concrete Tanks or Synthetic Membrane-Lined Pits:   Either gravity underdrains or 
pumpwells may be used. 
 
Underdrains must be designed with sufficient void storage volume to provide for a single 
drainfield dose with reserve capacity to maintain unsaturated filter media above the underdrain 
system.  Collection pipe must be sized of sufficient size, with adequate perforations, or slots so 
that filtrate can flow from the void storage space into the collection pipe rapidly enough to 
maintain unsaturated filter media above the underdrain system.  However, the minimum size of 
the collection pipe shall be 4” diameter.  Underdrains may be designed in a variety of ways. 
 
One possible way is: 
 
Place a 3 inch layer of pea gravel over a 6 inch layer of 3/4 to 2-1/2 inch gravel containing the 
underdrain collection pipe.   The purpose of the pea gravel is to restrict the migration of sand 
into the gravel and pipe in the underdrain.  The gravel surrounding the slotted or perforated pipe 
should be sized larger than the slots or perforations to prevent migration of gravel into the pipe. 
See Figure 1.  For the purpose of calculating void storage space in the medium gravel (3/4 to 2-
1/2 inch), 3.0 gallons per cubic foot may be used assuming 40% void space per cubic foot. 
 

Figure 4 - Typical Cross-section of a Stratified Sand Filter Underdrain 
 

Gravel for Storage

Slotted Pipe for Transport
of Filtrate

Liner

Double Clamps
on Boot
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Pumpwells are located within the filter.  Filtrate is collected in a underdrain system underlying 
the filter media and is discharged directly into the pumpwell. 
 
Pumpwells may be designed a variety of ways, but they must be constructed of concrete or 
plastic sewer pipe.  A sufficient number and size of holes must exist in the pumpwell, at the level 
of the underdrain system, so that filtrate can flow into the pumpwell, from the underdrain void 
space, as rapidly as the filtrate is pumped out of the pumpwell.  The pumpwell must be 
adequately supported on both sides of the synthetic membrane. 
 

Figure 5 - Typical Cross-section of a Pumpwell in a Synthetic Membrane-lined 
Stratified Sand Filter 
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Appendix E - Inspection/Monitor Ports 
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Appendix F - Disposal of Contaminated Filter Media  
 
Whenever filter media is removed from a used filter, removing and disposing of contaminated 
filter media is to be done in a manner approved by the local health officer.  Handle this material 
carefully by using adequate protective sanitation measures.  Thoroughly wash hands and any 
other exposed skin with hot water and soap, following contact with contaminated sand filter 
media. 
 
This material may be applied to the soil, according to the following, only when approved by the 
local health officer. 
 

APPLICATION RESTRICTIONS/TIMETABLE 

1. Root crops, low-growing vegetables, 
fruits, berries used for human 
consumption. 

Contaminated material must be stabilized and 
applied 12 months prior to planting. 

2. Forage and pasture crops for 
consumption by dairy cattle. 

Forage and pasture crops not available until 
one month following application of stabilized 
material. 

3. Forage and pasture crops for 
consumption by non-dairy livestock. 

Forage and pasture crops not available until 
two weeks following application of stabilized 
material. 

4. Orchards or other agricultural area 
where the material will not directly 
contact food products.  Or where 
stabilized material has undergone 
further treatment, such as pathogen 
reduction or sterilization. 

Less severe restrictions may be applicable. 
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Preface 

Local application of these standards: 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of this technology in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 
 Adopted as part of local rules, regulations or ordinances - When the recommended 

standards, either as they are written or modified to more accurately reflect local conditions, 
are adopted as part of the local rules, their application is governed by local rule authority. 

 
 Referred to as technical guidance in the application of the technology - The 

recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches.  How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.   
 

Other information and guidance is presented in text boxes with a modified font style to easily 
distinguish it from the recommended standards. 

 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support the design 
of on-site sewage systems with design flows less than 3500 gpd, but may also be applied to large on-site 
sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of the 
RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the RS&Gs have 
already been included in the LOSS rule.  Design engineers and others interested in LOSS are directed to 
consult the rule and LOSS program staff before or instead of the RS&Gs.
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Typical RS&G Orgainzation: 
 

Standards Section Explanation 

Performance How this technology is expected to perform 
(treatment level and function) 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 
 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc) 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 
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Introduction 
 
Drip irrigation has been used for many years in agricultural settings but has only been employed 
successfully in the United State to distribute wastewater since the late 1980s.  Most of the initial 
experience with drip technology has been in the Southeastern United States.  In the past few 
years the technology has garnered widespread interest nationally and there are now a number of 
states that are conducting research, developing standards and/or actively permitting these 
systems. 
 
A subsurface drip system (SDS) is an efficient pressurized wastewater distribution system that 
can deliver small, precise doses of effluent to shallow subsurface dispersal/reuse fields.  SDS 
distribution piping is small diameter, flexible polyethylene tubing (dripline) with small in-line 
emitters (orifices that can discharge effluent at slow, controlled rates, usually specified in gallons 
per hour).  Dripline can be trenched (by hand or with a trenching machine) into narrow, shallow 
trenches (see Figure 1 below) or plowed (with a vibratory plow or other insertion tool) directly 
into the soil and backfilled without gravel or geotextile.  Typical installation depth is between 6 
and 10 inches. 
 

Figure 1.  Shallow Drip Installation Trench Detail 

 
FINISH GRADE

 DRIPLINE

BACKFILLED TRENCH

INSTALLATION

(FREE OF DEBRIS)

DRIPLINE

NATIVE UNDISTURBED SOIL

MINIMUM  6 INCHES DEPTH

TRENCHING

 
 
Typical dripline installations in other states have emitters spaced 2 feet apart and dripline is 
installed on 2-foot centers (with increased separations on sloped sites).  Distribution networks 
are often laid out in grid patterns but flexible dripline can easily be installed to accommodate 
irregularly shaped sites and to run parallel to contours on sloped sites (see Figure 8).  The 2-foot 
spacing is convenient for installation, and has been used in many areas as a basis of drip 
distribution system sizing.  Soil application rates have been established empirically and generally 
assume each emitter will wet an area of four square feet.  This assumption is not valid in all soil 
types.  Research conducted for agricultural applications has shown that wetting patterns around 
emitters are impacted by soil/site characteristics, emitter discharge rate, and dosing regime.  Site 
characteristics and installation methods also affect distribution patterns, particularly in fine 
textured soils.  
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Soil wetting can be managed to maximize unsaturated subsurface movement, providing better 
distribution and treatment.  A computer-generated model of the effluent distribution pattern 
around an emitter is shown below.  With frequent, equally spaced doses effluent spreads out over 
time in a pattern roughly approximating a sphere (see Figure 2).  The size of the wetted volume 
depends on soil characteristics and dosing regime.  The largest wetted patterns are obtained in 
the middle soil texture range.  The wetted volume is smaller with coarse and fine textured soils.  
Allowable emitter and dripline spacing included in these standards are intended to account for 
this phenomenon.  
 

Figure 2.  Soil Wetting Pattern Around a Drip Emitter with Timed Dosing 

 

 
Care must be taken to apply effluent at a rate that the soil can accept (at least in fine textured 
soils).  Emitter discharge rates should be matched with soil conditions (slower discharge rates 
work best in finer textured soils) to avoid effluent surfacing during dosing (see Table 4). 
 
There are several companies in the United States that manufacture dripline specifically 
engineered for wastewater applications but currently only two products are registered for use in 
Washington state: Geoflow and Netafim.   
 
Dripline is manufactured with either pressure compensating or turbulent flow emitters and is 
commonly available with emitter spacing of 24 inches, 18 inches, 12 inches and 6 inches.  
Pressure compensating dripline for wastewater applications is currently available with nominal 
discharge rates of 0.9, 0.6 and 0.4 gallons per hour (Netafim) and 1.0 and 0.5 gallons per hour 
(Geoflow). Turbulent flow emitters are manufactured by Geoflow and when used with a standard 
20 psi pressure regulator have a rated flow of 1.33 GPH.  
 
SDS can be designed to distribute either primary or secondary treated effluent.  The level of 
pretreatment will determine the spacing (minimum area) and other design, maintenance and 
monitoring requirements.  
 
Drip systems offer some advantages over conventional pressure systems: 
 
 
 
Advantages of Subsurface Drip Systems 
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 Installation of dripline is less site-intrusive and simpler than installation of conventional 
gravel-filled trenches.  A backhoe is not needed, nor is gravel or geotextile.   

 Flexible dripline can be installed in grid or irregular patterns as needed to accommodate 
contours on sloped sites, irregularly shaped areas, difficult site conditions, or landscape 
irrigation applications. 

 Small diameter dripline can be pressurized quickly resulting in very even distribution.   
 Low flow rates allow for longer lateral runs than can be obtained with conventional piping. 
 Shallow placement of dripline can enhance treatment by maximizing soil depth and 

delivering effluent to a point in the soil profile where there is typically more oxygen and 
organic material.   

 A vegetative cover over the dripfield (usually turf) provides additional treatment and reuse 
through plant evapotranspiration. 

 Slow, controlled emitter discharge combined with multiple daily dosing enhances aerobic 
conditions in the soil and results in frequent drainfield resting periods. 

 
Engineering Concerns and Technical Solutions 
A number of significant design, installation and management issues must be addressed in order 
for drip technology to be successful. Some of the challenges involved in drip system design and 
technical solutions are noted below: 
 

Engineering Concerns Technical Solutions 
Small diameter drip piping installed 
in shallow, narrow trenches and 
backfilled without drain rock 
provides insignificant emergency 
storage to handle occasional flow 
surges. 

Pump chambers must be sized to provide peak flow 
storage capacity (minimum tank volume is 1,000 gallons 
for residential applications) and installed in a manner that 
maximizes storage capability.   

Small diameter dripline and 
emitters are vulnerable to clogging 
from suspended solids.  

“Primary” settling and filtration in accordance with 
dripline manufacturer’s specifications is required for all 
drip systems.  Additional pretreatment is recommended. 

Low emitter discharge rates result 
in low pipe flow rates. Insufficient 
scouring velocity is provided during 
dosing to prevent sludge build-up in 
dripline and other distribution 
piping.  

Distribution piping must be installed in “closed-loop” 
networks with control valves, supply and return manifolds 
to allow for periodic line flushing (see dripline 
manufacturer for recommended scouring velocities).  
Pumps should be sized for the expected discharge rate and 
for periodic flushing at manufacturer recommended 
velocity. Turbulent flow emitters discharge at a higher 
rate than pressure compensating emitters and may provide 
a better scouring effect  

Small diameter dripline and 
emitters are vulnerable to plugging 
from a buildup of bacterial slime 
and/or scale. 

Periodic line flushing is required for all drip systems.  
Geoflow dripline interior wall is coated with a bactericide. 
Mild chlorine or acid solutions can be injected if needed 
(a chemical injector port is required on all systems). 
Chemical solutions used to scour dripline must be 
returned to the primary treatment tank. 
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Engineering Concerns Technical Solutions 
Dripline installed directly into the 
soil without geotextile and subject 
to frequent changes in system 
pressure can result in a siphoning 
effect that plugs emitters with soil 
particles.   

Air / vacuum release valves help prevent soil particles 
from being sucked into emitters and are required on all 
drip systems. 

Shallow placement of dripline 
where plant roots are common and 
nutrient-rich discharge can invite 
root intrusion into emitters and 
result in plugging of emitters and 
uneven distribution.  

Root intrusion can be discouraged with an approved 
chemical root “growth-inhibitor“. Geoflow dripline is 
implanted with a root growth-inhibitor directly into the 
emitters.  Netafim offers a replaceable disk filter cartridge 
with a root growth-inhibitor implanted into the disks.  All 
drip systems must include an approved means to prevent 
root intrusion. 

Shallow dripline installations may 
be susceptible to freezing. 

Air/vacuum relief valves allow piping to drain between 
doses.  Frequent dosing and continuous use of the system 
helps maintain soil moisture levels, which can create a 
barrier to frost penetration. Dripline should be installed at 
least 8 to 10 inches below grade if frost is a concern.  All 
components at or near grade (valve boxes, etc.) must be 
insulated.  In very cold climates supply and return 
manifolds and transport piping should be insulated or 
buried below the frost line and/or designed to drain to the 
pump chamber or a gravel-filled sump. Designers are 
urged to consider owner lifestyle, use patterns and local 
climate before recommending a drip system to clients.  
See Frost Protection in Appendix D. 

Shallow installations of dripline are 
more susceptible to damage from 
surface activities than conventional 
drainfields. 

Owners should avoid activities that might damage the drip 
tubing or compact the soil, such as driving or using heavy 
equipment over the dripfield, digging, driving stakes into 
the ground, etc.  

Rodents are common in some areas 
and can damage dripline or burrow 
into valve boxes. 

Rodents have been reported to avoid wet soils.  Frequent 
timed dosing helps maintain soil moisture and is required 
for all systems.  Whenever possible drip systems should 
be placed into service immediately after initial testing and 
remain in continuous service.  A 2-PPM solution of 
butyric acid injected into the dripline occasionally has 
been reported to discourage rodents.  Valve boxes should 
be sealed as needed and underlined with gravel or bricks 
to discourage burrowing.  Mothballs or other strong 
smelling substances may also discourage rodent intrusion 
into valve boxes.  See Rodent Protection in Appendix D. 

Emitter discharge rates can exceed 
soil capacity to absorb effluent 
during dosing which can result in 

Emitter discharge rate must be matched to soil type (see 
Table 4) with lowest available discharge rates required in 
Type 6 soils.  Pump run times should be limited in 
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Engineering Concerns Technical Solutions 
surfacing in fine textured soils. accordance with manufacturer recommendations. (See 

also Drainback and the Chimney Effect in Appendix D). 
Effluent can accumulate during 
dosing in the trench or channel 
where dripline is installed in fine 
textured soils and drain to low 
points in the system and possibly 
surface.  

Carefully follow dripline manufacturers’ installation 
instructions. Install manifolds and connect transport 
piping up gradient from dripline when possible or 
construct earthen dams at connection points to dripline.  
(See Drainback and the Chimney Effect in Appendix D). 

 
The preceding discussions underscore the importance of product/component selection and proper 
design, installation, maintenance and monitoring of drip systems.  Fortunately, many of the 
routine tasks necessary to operate and maintain drip systems are easily automated.  Controllers 
are readily available that can perform a range of tasks such as timed dosing, valve activation and 
automated flushing.  More sophisticated control systems provide system performance monitoring 
and telemetry to enable an operator to monitor and control the system from a remote location 
with a personal computer.  Prices are coming down to make these controllers and management 
options more competitive with conventional control panels. Specific controller recommendations 
and requirements depend on pretreatment level and on the size and complexity of the system. 
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1. Performance Standards 
 

1.1. Treatment Level 
 

1.1.1. A subsurface drip system (SDS), when properly sited, designed, installed, 
operated and maintained consistent with these recommended standards and 
guidance is expected to provide treatment performance equal to or better than 
conventional pressure distribution systems. 

 
1.2. Operational Performance 

 
1.2.1. SDS must be designed, installed and managed to provide to the greatest extent 

possible, even distribution and unsaturated subsurface flow.  (Note: Systems that 
are consistent with these standards are expected to provide even distribution and 
unsaturated subsurface flow) 

 

2. Application Standards 
 

2.1.  Approved Systems and Products 
 

2.1.1. Subsurface drip systems (SDS) are a distribution technology in the state of 
Washington and drip systems may be permitted by local health officers, as there 
are published departmental recommended standards and guidance. 

 
2.1.2. Dripline must meet requirements outlined in these standards and after March 15, 

2007 must be listed on the most current edition of the Department’s List of 
Registered On-site Treatment and Distribution Products before it can be permitted 
for use with SDS.  All other SDS components (filters, control valves, air-vacuum 
relief valves and controllers) must meet specifications of the dripline 
manufacturer. 

 

2.2. Permitting 
 

2.2.1. Permitting and installation of SDS are subject to state and local code. 
 
2.2.2. Only proprietary dripline products registered with DOH or listed in the current 

edition of the DOH List of  Registered Treatment and Distribution Products may 
be permitted by local health jurisdictions [WAC 246-272A-200(4)(b)].  Only the 
specific models listed in the document are approved.  If other models in a 
manufacturer’s product-lines do not appear on the list, they are not approved for 
use in Washington State.  If in doubt, contact DOH for current listing information. 

 
2.2.3. An installation permit and (where required) an operational permit must be 

obtained from the local health jurisdiction prior to installation and use. 
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2.2.4. To obtain a permit designers must submit an application acceptable to the local 

health jurisdiction addressing (at a minimum) items outlined in WAC 246-272A-
0200. 

 

2.3. Siting Conditions 
 

2.3.1. A soil /site evaluation is required in accordance with state code (see WAC 246-
272A-0220 to determine site suitability for SDS. 

 
2.3.2. SDS may be located wherever pressure distribution is allowed or required. 
 
2.3.3. The level of pretreatment determines the minimum vertical separation 

requirements in accordance with WAC 246-272A (at least 2 feet of unsaturated, 
undisturbed soil beneath the installed dripline is required where only minimum 
pretreatment is provided). 

 
2.3.4. To obtain a permit for new construction the designer must demonstrate that 

sufficient suitable area exists to construct 100% of the primary and reserve 
dripfield.  For single-family residences the minimum constructed area depends on 
pretreatment. For primary and reserve area requirements see Table 2.  Primary 
and reserve area requirements for multi family and other commercial applications 
can be determined by applying the formulas in Table 5. 

 
2.3.5. Minimum horizontal separations from SDS components are consistent with 

separations to conventional on-site system components identified in state code 
(see Table 1). 

 

NOTE:  For SDS "edge of dispersal component" means the location of the nearest dripline to the 
item requiring the setback. 

 

2.4. Influent Characteristics 
 

2.4.1. SDS may be utilized to distribute either greywater or combined wastewater 
(combined wastewater means greywater and blackwater). 

 
2.4.2. SDS designed and installed in accordance with manufacturer’s recommendations 

and consistent with these standards are suitable for treatment and dispersal of 
residential sewage. 

 

2.5. Pretreatment 
 

2.5.1. The proposed use, site and soil conditions will determine the degree of 
pretreatment necessary.  Different SDS products may require different levels of 
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pre-treatment.  Follow the manufacturers’ recommendations in conjunction with 
the site-induced pre-treatment requirements. 

 

Different levels of pretreatment may be obtained by the use of a septic tank, and/or any 
registered treatment technology along with dripline manufacturer's recommended filtration. 

 
2.5.2. For commercial applications with high strength waste pretreatment must be 

provided to Treatment Level E or better. 
 

2.5.3. The minimum pretreatment required for SDS where at least two feet of vertical 
separation is available below installed dripline depth is “residential sewage” 
septic tank effluent with filtration provided in accordance with these standards 
and dripline manufacturer’s specifications. 

 

"Residential sewage septic effluent" means waste typical from a residence that has received 
pretreatment at least equal to that provided in a conventional two-compartment septic tank.  
Actual values for septic tank effluent parameters vary with lifestyle, household product and 
water usage but reasonable estimates are: CBOD5 < 125 mg/L; TSS < 80 mg/L and Oils and 
Grease < 20 mg/L.  Additional filtration in accordance with these standards and manufacturer's 
recommendations must be provided.  Manufacturer's recommendations vary but generally 
filtration of particles larger than 100 - 120 microns is required. 

 

2.6. Installation 
 

2.6.1. Only on-site system installers approved by the local health jurisdiction may install 
SDS.  The installer must obtain specific training in SDS installation prior to 
offering to install SDS.  Installation instructions and recommendations vary from 
one manufacturer to another.  Installation knowledge and skill may be product-
specific.  Installers are responsible for obtaining proper training before attempting 
to install SDS. 

 

Training in SDS installation may be obtained from the drip component manufacturer, 
distributor, experienced practitioners or the Northwest On-site Wastewater Training Center. 

 
2.6.2. Dripline may be installed using any of the following methods: Trenching (by 

hand or with a machine), vibratory plow or other approved insertion tool.  
Installation techniques that pull or stretch dripline are prohibited (see Table 6).  
See also the discussion on Drainback and the Chimney Effect in Appendix D. 

 

2.7. Testing/Inspection 
 

2.7.1. All SDS must be inspected prior to use in accordance with state and local rules 
(by either the local health officer or a qualified designer – see WAC 246-272A-
0260). 
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2.7.2. SDS inspectors should be familiar with these standards and receive training in the 

design and operational concepts of SDS prior to inspecting SDS.  Local Health 
Jurisdictions are responsible for assuring that inspectors receive proper training. 

 
2.7.3. In lieu of a conventional pressure test, installers must perform (under direction of 

licensed designer or engineer) initial hydraulic and pressure tests of the 
distribution system, verify  the system is watertight, record baseline flow-rate and 
pressure information, and provide it to the designer and owner; and also to the 
inspector (if required).  Inspectors may require the hydraulic test to be performed 
in their presence and may also require baseline performance information at the 
time of the inspection.  Installers are advised to follow manufacturer’s 
recommendations for specific start-up and testing procedures. 

 

Gopher damage to dripline (from chewing) has been reported to be a problem in some areas.  
Where gophers are present, installers are advised to start-up and test the system just prior to 
putting the system into continuous service.  This is because gophers have been reported to avoid 
areas where the soil is continually moist, but may be attracted when the system is not in service 
and/or has been allowed to dry. 

 
3. Design Standards 
 
NOTE: Unless otherwise noted below, design standards for components of SDS including septic 
tanks, dosing / pump chambers, electrical components and controls are the same as outlined in 
the Department’s publication Recommended Standards and Guidance for Pressure Distribution 
Systems. 
 

3.1. Designer Qualifications 
 

3.1.1. Only qualified licensed on-site sewage system designers or licensed engineers 
may design SDS. Designers/engineers must have specific training in the design 
and operational concepts of SDS before designing a drip system.  Manufacturers’ 
recommendations and design criteria may vary from one manufacturer to another. 
Design knowledge and skill may be product-specific.  Designers and Engineers 
are responsible for obtaining appropriate training before attempting to 
design SDS. 

 

For access to lists of licensed engineers and on-site designers and information about licensing 
requirements see the DOL websites at: http://dol.wa.gov/business/onsitewastewater/osreq.html 
and https://fortress.wa.gov/dol/dolprod/bpdLicenseQuery/ 

 
3.2. Submittal 

 
NOTE:  Owners or Designers of SDS must submit to the local health officer a design 
package for approval consistent with state and local code (see WAC 246-272A-0200) and 
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these Design Standards.  The local health officer may require the following additional 
information (Items 3.2.2 and 3.2.3 may be required after construction): 

 
3.2.1. Management Plan (a narrative which identifies the service provider, includes a 

copy of a signed service contract and outlines management responsibilities, 
including compliance with any local health jurisdiction O&M program 
requirements). 

 
3.2.2. Stamped O&M Manual with stamped Record Drawing.   
 
3.2.3. Stamped Construction Certification 

 
3.3. Wastewater Characterization 

 
3.3.1. Designers of SDS must characterize expected waste strength and flows.  Only 

“residential sewage” or more highly treated wastewater is suitable for SDS. 
 
3.3.2. For residential applications the minimum information that must be submitted on 

permit applications is the design flow, based on state and local rules. 
 
3.3.3. For non-residential applications local health jurisdictions may require any or all 

of the following information: 
 

3.3.3.1. Type of facility to be served by the on-site system (i.e. residence, restaurant, 
etc.) 

 
3.3.3.2. Peak and average daily design flows 
 
3.3.3.3. Use patterns (daily, weekly, monthly and / or seasonal) 
 
3.3.3.4. Waste strength (using accepted reference values or sampling for BOD5, 

TSS, G&O, etc.) 
 
3.3.3.5. Modification (identify any options to reduce design requirements by 

modifying the waste stream to reduce flows, strength, etc.) 
 

3.3.4. Where waste strength is characterized as higher than residential sewage, the 
designer must propose an approved pretreatment system and demonstrate to the 
satisfaction of the local health officer that pretreatment will reduce strength to 
residential sewage or better. 

 
3.4. Site Characterization 

 
Soil and site characteristics that impact design, location or installation of SDS must be 
identified.  At a minimum the site characterization must include descriptions of the 
following: 
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3.4.1. Soil (textural class, structure, depth, confining layers, etc.) 
 
3.4.2. Topography (landscape position, drainage, slope, etc.) 
 
3.4.3. Landscape (vegetative cover, impermeable surfaces, etc.) 
 
3.4.4. Location (where SDS components are to be located in relation to property lines, 

structures, utilities, easements, surface water, wells, etc.) 
 
3.4.5. Control (address how the service provider can access system for maintenance, 

how property use can be controlled to prevent unauthorized access to 
components, etc.) 

 
3.5. Pre-Filter 
 
SDS with minimum pretreatment only must include an effluent “pre-filter” (1/16 inch mesh 
of finer) installed at the outlet of the septic tank.  An access riser is required over the pre-
filter, and the effluent filter must be easily accessible for cleaning. 

 
3.6. Materials 

 
3.6.1. All SDS materials must be warranted by the manufacturer for use with sewage 

and resistant to plugging from solids, bacterial slime and root intrusion. 
 
3.6.2. All transport piping, supply and return manifolds and fittings must be schedule 40 

or better. 
 
3.6.3. Fittings used to join dripline to the distribution and flush manifolds must be in 

accordance with manufacturer’s recommendations.  Both compression and barb 
fittings may be specified, depending on the manufacturer recommendations and 
system operating pressure. 

 
3.6.4. All dripline must be color coded purple to identify that the pipe contains non-

potable water from a sewage source. 
 
3.6.5. All dripline must incorporate emitters with a maximum nominal rated discharge 

of 1.3 gallons per hour. Emitter discharge may be controlled either by use of 
pressure-compensating emitters or with a pressure regulator. 

 

Because SDS piping has historically been associated with irrigation applications it could be 
misidentified in the yard and there is an increased potential for direct human contact with 
effluent.  Purple (or pantone 522) coloring is a nationally recognized convention for identifying 
reuse or non-potable applications. 
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3.7. Components / Sizing 
 
The following components are required on all SDS: 

 
3.7.1. Dripline (must be on the Department’s Registered List) with maximum rated 

discharge as shown in Table 4. 
 
3.7.2. Filters (disk or fine-mesh screen type) in accordance with dripline manufacturer’s 

specifications. 
 

3.7.2.1. Designers must specify the filter that is recommended by the manufacturer 
of the dripline used. 

 
3.7.2.2. The manufacturer must warrant filters for use with wastewater (resistant to 

corrosion). 
 
3.7.2.3. All filters must be sized to operate at a flow rate at least equal to the 

maximum design discharge rate of the system.  Filter backwash must be 
included in calculating the maximum discharge rate (where applicable). 

 
3.7.2.4. System flush volume and velocity must be in accordance with filter 

specifications. 
 
3.7.2.5. Filters may require backwashing in accordance with manufacturer’s 

recommendations or may be the continuously self-cleaning type. 
 
3.7.2.6. All SDS filters must be readily accessible for inspection and servicing. 
 
3.7.2.7. An effluent “pre-filter” is required at the septic tank outlet on all systems 

with only minimum pretreatment. 
 

Effluent filters with 1/16-inch mesh or finer are recommended for use with SDS. A 1/16 inch 
filter should eliminate most laundry lint which has been reported to clog some drip systems. 

 
3.7.3. Air/Vacuum Relief Valve(s) must be installed at the high point of each 

distribution sector.  All valves must be installed in a valve box with access to 
grade and include a gravel sump (see Figure 7). 

 
3.7.4. Supply and Return Manifolds to distribute effluent to dripline and to collect filter 

backwash and line-flushing debris and return it to the primary treatment unit.  
Where only minimum pre-treatment is provided, line flushing and filter 
backwashing must be automated. 

 
3.7.5. Flow Meter or other means to monitor flow. Flow meters must be installed in a 

readily accessible location for reading and servicing.  Flow meters must be 
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warranted by the manufacturer for use with wastewater and be accurate within the 
expected flow range of the installed system. 

 
3.7.6. Chemical Injector Port to facilitate future connection of a chemical injector pump 

if/when needed.  A mild acid solution can be injected to help scour scale 
accumulations and a mild chlorine solution can combat bacterial slime 
accumulations.  If chemicals are injected, the flushed liquid must be returned to 
the primary treatment tank. 

 

Occasional injections of a weak acid solution into the distribution network may be needed to 
break up scale deposits where domestic water has excessive mineral content.  Injections of mild 
chlorine solution may help scour bacterial slime accumulations inside drip tubing where needed.  
Chemicals should be introduced only during the flushing process and excess flush water 
returned to the primary treatment device or septic tank. 

 
3.7.7. Controller capable of timed dosing is required for all systems.  Additional 

controller functions such as automatic line/filter flushing are recommended for all 
systems and required where only minimum pretreatment is provided and for all 
commercial applications.  Automatic control of actuated valves is required for 
systems with multiple distribution zones. 

 
3.7.8. Pump chamber: minimum volume is 1000 gallons for single-family residential 

applications.  For all other applications the minimum pump chamber size depends 
on design flow (see Table 7).  Pump chambers must be installed in a manner that 
maximizes available storage. 

 

Drip systems provide little emergency storage capacity in the small diameter tubing and narrow, 
shallow, graveless trenches so larger pump chambers are needed to provide some emergency 
storage. 

 
3.7.9. All SDS must include a USDA-approved “root growth inhibitor” incorporated 

into a component (dripline or filter) during the manufacturing process to prevent 
root intrusion into emitters. 

 
3.7.10. Valves: 
 

3.7.10.1. Must be readily accessible for inspection and/or service (such as in a valve 
box with access to grade). 

 
3.7.10.2. Control valves used for system flushing and zone distribution must operate 

automatically where minimum pretreatment is provided. 
 

3.8. Layout / Configuration 
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3.8.1. Minimum area requirements for the constructed primary drainfield (single family 
residential applications) depend on pretreatment (see Table 2).  Minimum area 
requirements for commercial applications can be determined by applying the 
appropriate value in Table 5. 

 
3.8.2. For new construction, regardless of pretreatment, area sufficient for 100% 

primary and 100% reserve area must be provided based on minimum area 
requirements listed in Table 2 under “Minimum Pretreatment” or the area 
determined by using the formula in Table 5 for commercial applications.  

 
3.8.3. Where soils are compacted or cemented the local health officer may require a 

bulk density test.  If results show soil density approaches (within 95% of) the 
values in Table 3, the health officer may require additional emitters or greater 
emitter / dripline spacing than values shown in Table 2. 

 
3.8.4. For systems with 1000 emitters or more or for any system installed in Type 6 soil, 

at least 2 separate distribution sectors (zones) are required.  Dosing must be 
automatically alternated between each sector.  

 

Alternating doses between zones may be accomplished with a distributing valve or actuated 
valve and a controller.  The control panel may require modifications to accommodate additional 
functions (additional logic unit, breakers, transformer, larger enclosure, etc.). 

 
3.8.5. A ground cover (turf or other appropriate landscaping) must be planted over the 

dripfield after installation to prevent erosion of the dripfield area. 
 
3.8.6. Dripline 
 

3.8.6.1. Must be installed as level as possible and parallel to contours on sloped 
sites. 

 
3.8.6.2. Minimum installation depth is 6 inches beneath grade (in moderate 

climates).  Where frost is a concern, recommended minimum installed depth 
is 8 to 10 inches. Dripline must be installed in original, undisturbed soil (or 
in ASTM C-33 sand where allowed – see footnote number 2 in Table 2). 

 
3.8.6.3. Minimum emitter spacing is 12 inches for all soil types (6 inches in type 1 

and 2 soils with pretreatment meeting Treatment Level B – see Table 2). 
 
3.8.6.4. Minimum dripline spacing depends on soil type (see Table 2 and Table 5.  

Dripline spacing must be increased by one foot from the values in Table 2 
or Table 5 where slopes are > 20% (see footnote number 3 below Table 2). 

 
3.8.6.5. The minimum number of emitters for residential applications is listed in 

Table 2 and for commercial applications can be determined from Table 5. 
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3.8.6.6. Maximum daily discharge per emitter depends on soil type (see Table 2). 
 
3.8.6.7. Maximum length of each dripline run (lateral) must be in accordance with 

manufacturer’s recommendations to insure equal distribution (maximum 
allowable flow variance between any two emitters in a distribution zone is 
10%). 

 

Manufacturer recommended maximum dripline runs are generally much longer than maximum 
lateral lengths allowed for conventional pressure systems. Dripline runs depend on emitter 
spacing and applied pressure. Greater lengths are possible with increasing pressure (within 
manufacturer’s recommendations). See dripline manufacturer for design recommendations.   

 
3.8.6.8. When turbulent flow emitters are used, maximum elevation difference 

between any two emitters in the same distribution field is 5 feet. 
 

Discharge from turbulent flow emitters even when used with a pressure regulator can be affected 
by elevation differences.  The discharge from pressure compensating emitters is relatively 
constant even when emitter elevations vary.  Regardless of which type of emitter is utilized 
air/vacuum valves allow dripline to drain between doses so discharge tends over time to be 
greater at low points in the system, which can result in "spot loading" over time.  For this reason 
dripline should always be installed along contours as level as possible. 

 
3.8.6.9. SDS on sloped sites must be designed and installed to prevent low-level 

drainage (see Drainback and the Chimney Effect in Appendix D) to lower 
dripline or other lower level components such as tanks, valve boxes, etc.  

 

Low level drainage can be prevented by installing reliable check valves on manifolds between 
dripline laterals, by feeding dripline from above (See Figure 4 in this document or Figure 3B 
Pressure Distribution RS&G), by constructing earth dams where dripline is connected to 
manifolds, by installing dripline at a lower elevation than manifolds, and by connecting dripline 
to manifolds up gradient to the dripline contour.  

 
3.9. Flushing 

 
3.9.1. All SDS must include means to backwash filters and flush dripline/manifolds. 
 
3.9.2. Both supply and return manifolds are required on all systems. 
 
3.9.3. Filter backwash and dripline flush must be automatic where minimum 

pretreatment is provided. Automated filter backwash and dripline flushing is 
recommended for all drip systems. 
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3.9.4. Manual valves for control of backwash/flushing are only allowed with 
pretreatment to Treatment Level C or better. 

 
3.9.5. Filter backwash / line flush debris must be returned to primary treatment plant. A 

gravity return to the septic tank or primary treatment unit is recommended 
wherever possible but may be delivered under pressure if necessary. 

 
3.9.6. Hose bibs are not allowed for use as a flushing component (to prevent cross 

contamination of potable water supply). 
 

3.10. Installation 
 
Design of SDS must include specific installation instructions including the following: 

 
3.10.1. Material Specifications. 
 
3.10.2. Pre-Construction issues such as responsibilities for permits, locating site utilities, 

protection of drip field area during construction, authorization for changes, etc. 
 
3.10.3. Construction Methods: include detailed instructions for site/soil preparation and 

installation (see Table 6). 
 
3.10.4. Component Testing: Identify components to be tested and methods to be used, 

etc. 
 
3.10.5. Final Grading/Landscaping requirements. 
 
3.10.6. Documentation such as providing manufacturer cut sheets for electrical and 

mechanical components, as-built or record drawing, etc. 
 

3.11. Dosing 
 

3.11.1. Timed dosing is required on all systems. 
 
3.11.2. A minimum number of 12 equally spaced doses per day is required in all soil 

types. (See Table 2). 
 
3.11.3. Means must be provided to track and verify dosing such as can be accomplished 

with a digital control panel, pump elapsed time meters (ETMs) or event counters, 
etc. A flow meter strongly recommended. 

 

4. Operation and Maintenance Standards 
 

4.1. Responsibilities 
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Outlined below are responsibilities of the various parties associated with SDS: 
 

4.1.1. Developer: 
 

4.1.1.1. Contract with a qualified service provider for an initial two-year service 
policy with the provision that any new owner assumes related obligations 
upon transfer of ownership. 

 
4.1.1.2. All responsibilities outlined in section 4.1.2. if the developer initially owns 

the system. 
 
4.1.1.3. Notify the local health officer within 10 days of any transfer of ownership 

of the SDS 
 

4.1.2. SDS Owners:  The homeowner is ultimately responsible for his/her own sewage 
and on-site system. SDS owners must: 

 
4.1.2.1. Provide on-going competent management by securing an on-going service 

contract with a qualified provider.  Examples of qualified service providers 
are individuals who have received adequate training or are certified by the 
manufacturer in maintenance of SDS.  Qualified providers may be any of 
the following:  SDS designers, installers, maintenance specialists, dripline 
or pretreatment manufacturers or their authorized representatives. 

 
4.1.2.2. Assure that the service provider can access the system as needed for 

maintenance (provide easements, written permissions, etc.). 
 
4.1.2.3. Obtain and/or renew permits as needed. 
 
4.1.2.4. Retain a system Owner’s Manual (see section 4.3 -Owner’s O&M Manual) 

in good and updated condition and make it available when needed by the 
service provider. 

 
4.1.2.5. Maintain adequate records of repairs, maintenance activities, operational 

information, etc. and make them available to the service provider as needed. 
 
4.1.2.6. Owners must comply with local maintenance reporting requirements (if 

any). 
 
4.1.2.7. Notify the local health jurisdiction within 10 days of change of ownership. 

 
4.1.3. Manufacturers must: 
 

4.1.3.1. Provide or make available product installation instructions or training to 
installers. 
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4.1.3.2. Provide a limited warranty for SDS products or components. 
 
4.1.3.3. Assure ongoing availability of repair parts. 
 
4.1.3.4. Provide or make available an Owner’s Manual including at a minimum a 

system process description, list of components, recommended maintenance 
tasks and frequencies. 

 
4.1.3.5. Assist the Department of Health in providing training/instruction for 

designers, installers, and service providers. 
 

4.1.4. SDS Service Providers: 
 

4.1.4.1. Only qualified SDS Service providers may contract to maintain SDS.  
Knowledge and skill level required is product specific and service providers 
are responsible for obtaining proper training. 

 
4.1.4.2. Provide homeowner with a service contract including at a minimum terms 

for: 
 

4.1.4.2.1. Initial Service (including a service visit within 30 days after startup) 
 
4.1.4.2.2. Renewable Terms 
 
4.1.4.2.3. Routine Servicing 
 
4.1.4.2.4. Emergency/Repairs 
 
4.1.4.2.5. Response Time 
 
4.1.4.2.6. Record Keeping 
 
4.1.4.2.7. Termination Notice 

 
4.1.5. Local Health Officers: 
 

4.1.5.1. May require a copy of a signed maintenance contract prior to issuing a 
permit. 

 
4.1.5.2. Must obtaining proper training in SDS design and inspection. 
 
4.1.5.3. Have authority for SDS Plan Approval / Inspections. 
 
4.1.5.4. May issue and track operating permits in accordance with local rules. 
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4.1.5.5. Are responsible for enforcement of these standards and any applicable 
rules. 

 
4.2. Routine Service Requirements 

 
4.2.1. Specific Maintenance Tasks - Recommended maintenance tasks depend on the 

manufacturer and specific components of the system.  The manufacturer should 
be consulted and maintenance performed in accordance with manufacturers 
recommendations.  Outlined below are suggested tasks specific to the subsurface 
drip components and may be required with more frequency where automated 
flushing is not provided: 

 
4.2.1.1. Inspect and service filters in accordance with manufacturer’s 

recommendations. 
 
4.2.1.2. Open field flush valves for each sector, manually turn on the pump and 

flush the system for approximately 5 minutes. 
 
4.2.1.3. Close the field flush valve and check system pressure (compare to baseline 

data collected during initial start-up and testing).  If pressure or flow rates 
are not the same as baseline data the dripline may require additional 
maintenance such as flushing with mild chlorine or acid solution. (Always 
consult with the dripline manufacturer before performing this task). 

 
4.2.1.4. Check vacuum breakers (air vacuum relief valves) and check for proper 

operation. 
 
4.2.1.5. Be sure and reset controller to “automatic” mode. 
 
4.2.1.6. Inspect and clean as needed field and filter flush valves. 
 
4.2.1.7. Check dripfield for ponding or soggy conditions.  (Note: If this condition is 

observed please report any problems to the local health officer.  The 
Department of Health is seeking drip system performance data to assess 
these standards). 

 
4.2.2. Frequency/Schedule 
 

4.2.2.1. The service provider must perform an initial inspection and system check 
within 30 days of installation and start-up of the system. 

 
4.2.2.2. Service frequency must be in accordance with manufacturer’s 

recommendations. If the service provider also provides service on a 
pretreatment component such as an aerobic treatment unit, the frequency of 
service visits can be the same as service scheduled for that unit.  Generally, 
where secondary pretreatment is provided at least two service visits per year 
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are recommended.  For systems with minimum pre-treatment service 
frequency must be in accordance with manufacturer’s recommendations but 
at least 4 equally spaced (quarterly) inspections/service visits per year are 
recommended. 

 
4.3. Owner’s O&M Manual 
 
The designer must prepare and provide to owner an Owner’s manual addressing the 
following items: 

 
4.3.1. Ownership and management details and responsibilities 
 
4.3.2. Contact information for the system designer, installer, component manufacturer, 

local health officer and service provider 
 
4.3.3. System Description including a process diagram 
 
4.3.4. List of components and a description of their function 
 
4.3.5. Service Contract information 
 
4.3.6. Routine Maintenance Tasks/Schedule 
 
4.3.7. Trouble-Shooting Repair guide 
 
4.3.8. Maintenance Log/Reporting Forms 
 
4.3.9. Safety concerns 
 
4.3.10. Manufacture Cut Sheets of all electrical and mechanical components 
 
4.3.11. As-built or record drawing 
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Appendix A - Tables 
 

Table 1.  Minimum Horizontal Separations 
 

Items Requiring Setback 

From edge of 
soil dispersal 

component and 
reserve area3 

From sewage 
tank and 

distribution 
box 

From building 
sewer, and 

nonperforated 
distribution 

pipe 
Well or suction line 100 ft. 50 ft. 50 ft. 
Public drinking water well 100 ft. 100 ft. 100 ft. 
Public drinking water spring measured from the 
ordinary high-water mark 

200 ft. 200 ft. 100 ft. 

Spring or surface water used as drinking water 
source measured from the ordinary high-water mark1 100 ft. 50 ft. 50 ft. 

Pressurized water supply line 10 ft. 10 ft. 10 ft. 
Decommissioned well (decommissioned in 
accordance with chapter 173-160 WAC) 

10 ft. N/A N/A 

Surface water measured from the ordinary high-
water mark 

100 ft. 50 ft. 10 ft. 

Building foundation/in-ground swimming pool 10 ft. 5 ft. 2 ft. 
Property or easement line 5 ft. 5 ft. N/A 
Interceptor/curtain drains/foundation drains/drainage 
ditches 

   

 Down-gradient2: 30 ft. 5 ft. N/A 
 Up-gradient2: 10 ft. N/A N/A 
Other site features that may allow effluent to surface    
 Down-gradient2: 30 ft. 5 ft. N/A 
 Up-gradient2: 10 ft. N/A N/A 
Down-gradient cuts or banks with at least 5 ft.  of 
original, undisturbed soil above a restrictive layer 
due to a structural or textural change 

25 ft. N/A N/A 

Down-gradient cuts or banks with less than 5 ft.  of 
original, undisturbed soil above a restrictive layer 
due to a structural or textural change 

50 ft. N/A N/A 

Other adjacent soil dispersal components /subsurface 
storm water infiltration systems 

10 ft. N/A N/A 

1If surface water is used as a public drinking water supply, the designer shall locate the OSS outside of the required 
source water protection area. 
2The item is down-gradient when liquid will flow toward it upon encountering a water table or a restrictive layer.  
The item is up-gradient when liquid will flow away from it upon encountering a water table or restrictive layer. 
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3For subsurface drip systems “edge of the disposal component” is considered to be the nearest dripline to the item 
requiring a setback. 
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Table 2.  Primary Drip Design Parameters (residential applications)1  

 
  Minimum Pretreatment  Pretreatment to 15/15 CBOD5/TSS  
                

 
Soil 
Type 

12 2 3 4 5 6 
 

12 2 3 4 5 6 
 

# Bedrooms  Minimum number emitters required  Minimum number emitters required  

2  240 240 300 300 450 900  240 240 300 300 450 900  

3  360 360 450 450 675 1350  360 360 450 450 675 1350  

4  480 480 600 600 900 1800  480 480 600 600 900 1800  

5  600 600 750 750 1125 2250  600 600 750 750 1125 2250  
                

# Bedrooms  

Dripline required at minimum  
emitter spacing (ft)  

Dripline required at minimum  
emitter spacing (ft)  

2  240 240 300 300 450 900  120 120 300 300 450 900  

3  360 360 450 450 675 1350  180 180 450 450 675 1350  

4  480 480 600 600 900 1800  240 240 600 600 900 1800  

5  600 600 750 750 1125 2250  300 300 750 750 1125 2250  
                

  Minimum emitter spacing (ft)  Minimum emitter spacing (ft)  

  1 1 1 1 1 1  0.5 0.5 1 1 1 1  
                

  Minimum dripline spacing (ft)3
 Minimum dripline spacing (ft)3

 

  1 1 1.5 2 2 2  1 1 1 1.5 1.5 2  
                

# Bedrooms  Minimum dripfield area (ft2)4  Minimum dripfield area (ft2)4  

2  240 240 450 600 900 1800  120 120 300 450 675 1800  

3  360 360 675 900 1350 2700  180 180 450 675 1013 2700  

4  480 480 900 1200 1800 3600  240 240 600 900 1350 3600  

5  600 600 1125 1500 2250 4500  300 300 750 1125 1688 4500  
                

  Minimum number of doses per day  Minimum number of doses per day  

  12 12 12 12 12 12  12 12 12 12 12 12  
                

  Minimum number of distribution zones  Minimum number distribution zones  

  1 1 1 1 1 2  1 1 1 1 1 2  
                

 

Soil 
Type 

12 2 3 4 5 6 
 

12 2 3 4 5 6 
 

1 Values in this table were developed for statewide application and are considered conservative.  The local health 
officer may require additional emitters or greater spacing (area) if soils are compacted or cemented, if soil structure 
is poor, for sensitive sites or in areas of special concern. 
2Drip trenches/beds in “Type 1” soils must be filled with a minimum 2 feet of ASTM C-33 sand below the dripline 
and 6 inches (8-10 inches if frost is a concern) above the dripline.  Minimum sand depth may be reduced to 1 foot 
below dripline if pretreatment meets Treatment Level A. 
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3Where slopes are > 20% dripline spacing should be increased by one foot from the values outlined in this table 
4 Regardless of pretreatment and minimum (constructed) area requirements, a reserve area must be set aside equal to 
the area requirements listed under “Minimum Pretreatment”. Minimum constructed area requirements for soil types 
1 and 2 (in the “10/10” column) require pretreatment to Treatment Level B if vertical separation is less than 2 feet.   
 
Note: For commercial applications (including mobile home parks, apartments, condominiums, 
etc.), divide system design flow by maximum daily emitter discharge from Table 5 to determine 
minimum number of emitters required, then multiply number of emitters by area per emitter 
(minimum emitter spacing times minimum dripline spacing) for minimum dripfield area.  An 
area of equal size as just determined for the primary dripfield must be set-aside as a reserve area. 
 
 

Table 3.  Bulk Density Where Root Restrictions Occur for Various Soil Textures 

 
Soil Textural Class Bulk Density Where Root Restriction Begins 

to Occur (g/cm3) 
Coarse, medium, and fine sand and loamy 
sands other than loamy very fine sand  

1.69 

Very fine sand, loamy very fine sand  1.63 
Sandy loam  1.63 
Loam, sandy clay loam  1.60 
Clay loam 1.60 
Sandy clay 1.59 
Silt, silt loam 1.54 
Silty clay loam 1.49 
1Silty clay 1.45 
1Clay 1.39 
1Drainfields are not allowed in these soil types in Washington  
 
A bulk density test is recommended if soil is determined to be compacted or cemented.  If soil 
density approaches (within 95% of) the values shown in this table, the number of emitters and 
corresponding area should be increased accordingly from values shown in shown in Table 2. 
(See discussion on Bulk Density in Appendix D for related information). 
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Table 4.  Maximum Emitter Discharge Rates by Soil Type (gallons per hour) 

 
 

WA Soil 
Type 

1, 2 3 4 5 6 

Geoflow 
Dripline 
with PC 
emitters 

1.02 1.02 0.53 0.53 0.53 

Geoflow 
“Classic” 
Dripline 
(non PC 
emitters) 

1.33 1.33 
Not  

recommended 
Not 

recommended 
Not 

recommended 

Netafim 
Dripline 

0.92 0.92 0.62 0.62 0.42 

 
 

Table 5.  Primary Drip Design Parameters (non residential applications)1 

 
 

WA Soil Type 1,2 3 4 5 62 
Maximum daily 

discharge per emitter 
(gpd / emitter) 

1 0.8 0.8 0.5 0.25 

Minimum emitter 
spacing (ft) 

1 1 1 1 1 

Minimum dripline 
spacing (ft) 

1 1.5 2 2 2 

Minimum area per 
emitter (ft2) 

1 1.5 2 2 2 

 
1TABLE VALUES APPLY REGARDLESS OF PRETREATMENT 
2On site systems with design flows of 1000 gpd or greater are only allowed in soil types 1-5, or on sites with slopes 
less than 30 percent. 
 
To use this table: Divide total design flow of the system by the value shown for maximum daily 
discharge per emitter (top row) to determine minimum number of emitters required and multiply 
the number of emitters required by the value in the bottom row (minimum area per emitter) to 
determine minimum dripfield area. 
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Table 6.  Dripline Installation Methods 

 

INSERTION 
METHOD 

ADVANTAGES DISADVANTAGES 

a) Hand Trenching  • Handles severe slopes and 
confined areas 

• Uniform depth 

• Slow 
• Labor intensive 
• Disrupts existing turf and 
ground 

• Back fill required 
 

b) Oscillating or 
Vibrating plow.  Use 
the type that inserts 
the dripline directly 
in place, not one that 
pulls the dripline 
through the soil. 

 

• Fast in small to medium 
installations  

• Minimal ground disturbance 
• No need to back fill the trench 

• Depth has to be monitored 
closely 

• Cannot be used on steeper 
slopes >20%  

• Requires practice to set and 
operate adequately 

• Tends to "stretch" pipe. Shorter 
runs are required 

 
c) Trenching machine: 

Ground Hog, Kwik-
Trench, E-Z Trench 

• Faster than hand trenching 
• May use the 1" blade for most 

installations 
• Uniform depth 

• Slower, requires labor 
• Disrupts surface of existing turf 
• Back fill required 
 

d) Tractor with 
proprietary dripline 
insertion tool - see 
Figure 3. 

 

• Fast.  
• Little damage to existing turf 

because of the turf knife. 
• Minimal ground disturbance 
• Does not stretch drip line 
• Adaptable to any tractor 
 

• The installation tool is designed 
specifically for this purpose and 
is available from at least one of 
the dripline manufacturers 

e) Tractor mounted 3-
point hitch insertion 
implement 

• Fastest. Up to four plow 
attachments with reels 

•A packer roller dumps back soil 
on top of the pipe 

• Suitable for large installations 
only 

 

NOTE: Disturbing the soil may affect the pore structure of the soil and create hydraulic 
conductivity problems. Drip system designers should specify the installation method. 
Consultation with a qualified soil scientist or professional engineer before making the 
installation technique decision is recommended. 
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Table 7.  Minimum Pump Chamber Sizes for Commercial Applications 

 

Daily Design flow (gpd)  
Minimum pump chamber 

capacity (gallons) 
< 1000 1000 

1000 - 2000 1500 
2000 - 3000 2500 
3000 - 5000 3500 
5000 - 7500 4000 
7500 - 14500 5000 

 
For the purpose of these standards ”commercial” means any non-residential applications and 
multiple family applications such as mobile home parks, apartments, condominius, etc. 
The Department’s publication Recommended Standards and Guidance for Pressure Distribution 
Systems require pump chambers to be sized at approximately 2 times the daily design flow but 
allow for reduced sizing where a duplex pump system is utilized and maintenance service is 
available on a continuous basis from an entity acceptable to the local health jurisdiction. 
 

Table 8.  Washington Soil Classifications 
(From Table V, WAC 246-272A) 

 

1  “Very Gravelly” means soil with 35% to 60% gravel and coarse fragments, by volume. 
2  “Extremely Gravelly” means soil with greater than 60% gravel and coarse fragments, by volume. 

Soil Type Soil Textural Classifications 

1 

Gravelly and very gravelly coarse sands, all 
extremely gravelly soils excluding soil types 5 and 
6, all soil types with greater than or equal to 90% 
rock fragments. 

2 Coarse sands. 

3 
Medium sands, loamy coarse sands, loamy medium 
sands. 

4 Fine sands, loamy fine sands, sandy loams, loams. 

5 

Very fine sands, loamy very fine sands; or silt 
loams, sandy clay loams, clay loams and silty clay 
loams with a moderate or strong structure 
(excluding platy structure). 

6 
Other silt loams, sandy clay loams, clay loams, silty 
clay loams. 

7 
Unsuitable for treatment or 

dispersal 

Sandy clay, clay, silty clay, strongly cemented or 
firm soils, soil with a moderate or strong platy 
structure, any soil with a massive structure, any soil 
with appreciable amounts of expanding clays. 
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Appendix B - Figures 
 
NOTE: Figure 1 and Figure 2 appear earlier in this document on pages 11 and 12 respectively. 
 

Figure 3.  One Type of Subsurface Dripline Installation Tool 
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Figure 4.  Looped Drip Distribution Field with Supply and Return Manifolds 
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Figure 5.  Control Valve, Filter and Pressure Regulator in Protected Vault* 

 

 
 

(*Note:  Drawing is for illustration of protected vault – a pressure regulator is required only for turbulent flow 
emitters and is not needed with pressure compensating emitters) 

 
 

Figure 6.  End Feed Subsurface Drip System Installation with Flush/Sub-Manifold 
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Figure 7.  Air/Vacuum Relief Valve in Valve Box with Gravel Sump 
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Figure 8.  Dripfield Installation on Mounded Site 
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Appendix C - Design Examples 
 
Example A 
Design is for a 3-bedroom house on a site with a 15% slope in Type 3 soil with minimum 
pretreatment.  Vertical separation is 30 inches in the primary and reserve dripfield areas.  The 
site is located in an area with moderate climate and frost is not a concern, therefore at the 
minimum installation depth of 6 inches, the remaining vertical separation (24 inches) is adequate 
for a system with minimum pretreatment.  From Table 2, under “minimum retreatment” for Type 
3 soil and 3 bedrooms, the minimum number of emitters required is 450. At the minimum 
allowable emitter spacing of 1 foot, a total of 450 feet of dripline is required.  Minimum dripline 
spacing is 1.5 feet and total area required for the dripfield is 675 sq. ft (see Table 2 or calculate: 
number emitters times emitter spacing times dripline spacing).  The designer lays out the dripline 
in a grid configuration within an area 15 ft. by 45 ft.  10 laterals (dripline segments), each with 
45 emitters on 1-foot centers are connected to the supply manifold.  The dripline is spaced 1.5 
feet apart, with ¾ foot between the outer most dripline and the edges of the dripfield.  At least 6 
inches of dripline is required between the proximal and distal emitters and the outside of the 
dripfield bed.  
 
The designer must show sufficient area for 100% primary and 100% reserve area based on area 
requirements shown under Minimum Pretreatment in Table 2 - this area requirement applies 
regardless of pretreatment. The local health officer may allow a reduced CONSTRUCTED area 
in some soil types if pretreatment to 15 mg/L CBOD5 and 15 mg/L TSS (or better) is provided.  
(Note: Drip installations are not site intrusive. In some cases if a dripfield fails, the dripline can 
be removed and a drip or conventional system can still be installed in the same location.  
However, in accordance with WAC 246-272A a reserve area is always required).  
 
The designer chooses Geoflow PC dripline with a maximum instantaneous discharge of 1.02 
gallons per hour (see Table 4).  Only one distribution zone is required for Type 3 soil (see Table 
2).  System discharge rate for pump sizing is 450 (emitters) times 1.02 GPH/60 minutes per hour 
= 7.65 gpm. (The pump must also be rated to produce the required system discharge rate plus 
dripline manufacturer recommended flushing velocity – see dripline manufacturer for 
recommendations).  A filter is chosen which is rated for the total system discharge rate.  Site 
topography is relatively uniform and only one air/vacuum relief valve is required.  The return 
manifold is sloped back to the septic tank to allow for gravity flow.  Minimum dosing frequency 
is 12 times per day for all soil types.  Because only minimum pretreatment is provided, the 
control panel must be capable of automatic system flushing (to control field flush valves). 
 
 
Example B 
Design is for a drip system to serve a 4-bedroom home.  The site is approximately level, soil type 
is 1, with 19 inches of vertical separation. The available area is very limited and the designer 
proposes to reduce the constructed dripfield area by providing a system with better treatment. 
According to Table 2 the minimum constructed dripfield area for a 4 bedroom home in Type 1 
soil is 240 ft2 provided treatment to 15/15 mg/L is provided. However, because vertical 
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separation is limited to 13 inches, a system listed under the Department of Health’s List of 
Registered On-site Treatment and Distribution Products meeting Treatment Level A is required 
(see Table VI in WAC 246-272A). Assuming frost is not a concern the minimum dripline 
installation depth is 6 inches.  The designer checks the list and specifies a treatment system listed 
on the Registered List as meeting TL A which satisfies both the WAC and Drip RS&G. 
 
The system will require 480 emitters or 240 feet of dripline with emitters spaced 6 inches apart.  
Minimum constructed dripfield area is 240 square feet.  A 10 x 24 foot bed must be constructed 
and lined with minimum 12 inches of ASTM C-33 sand below the dripline.  The native soil is 
extremely gravelly and unsuitable for backfill, so another 6 inches (minimum) of C-33 sand is 
required over the dripline.  Connected to the supply manifold are 10 each 24-foot lengths of 
dripline (with 6 inch emitter spacing), with dripline spaced on one-foot centers. The outside 
dripline must be 6 inches from the edge of the bed on each side, and the proximal and distal 
emitters must be at least 6 inches from the each end of the bed.  The designer chooses Netafim 
dripline, (maximum emitter discharge for that soil type is 0.92 GPH - see Table 4). Total system 
flow (without allowance for scouring velocity (see dripline manufacturer) is 480 emitters times 
0.92 GPH/60 minutes per hour = approx. 7.4 GPM.  At least one air vacuum relief valve is 
required if all dripline is installed in a single distribution zone. The filter must be rated to operate 
at the total system discharge rate. A minimum of 12 equally spaced doses per day is required. 
 
 
Example C 
Design is for a drip system to serve small office complex to be located on a level site with Type 
4 soils. Design flow for the project is 750 gallons per day.  Vertical separation is 35 inches.  
Climate is cold and frost is a concern (system expected to operate year round) so dripline will be 
installed at 10 inches depth from grade.  Remaining vertical separation is 25 inches and 
wastewater from similar facilities is known to be “residential strength” (only minimum 
pretreatment is required).  The minimum number of emitters required (see Table 5) is 750 gpd / 
0.8 gpd/emitter = 938 emitters.  The site has plenty of area available and the designer decides to 
go ahead and specify 1000 emitters.  At the minimum emitter spacing of 1-foot (12 inches) 
exactly one 1000-foot roll of dripline is ordered.  Minimum dripline spacing is 2 feet (see Table 
5) so minimum area is 1000 emitters times 1 foot emitter spacing times 2 foot dripline spacing = 
2000 sq. ft.  The project is for new construction so a reserve area is required at of least 938 x 2 
sq. ft. / emitter = 1876 sq. ft. (the designer elects to reserve 2000 sq. ft.). 
 
The designer chooses Geoflow dripline with maximum discharge rate of 0.53 GPH (see Table 4).  
Since 1000 emitters have been specified, at least two distribution zones are required.  System 
discharge rate for each zone will be 500 emitters times 0.53 gph divided by 60 minutes per hour 
= 4.4 gpm.  Filters must be specified for this flow plus any additional flow required for line 
flushing in accordance with manufacturer’s recommendations.  Since the system is a commercial 
one (and because only minimum pretreatment is to be provided) the control panel must be 
capable of automated system flushing.  An additional output on the panel will also be needed to 
operate an electric control valve to distribute to two different zones (alternatively an indexing 
valve could have been specified without the need for an electrically actuated valve and additional 
output on the control panel).  With minimum pretreatment an effluent “pre-filter is required at 
the outlet of the 1500 gallon septic tank.  A 1000-gallon pump chamber is required (see Table 7).  
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Appendix D - Design Considerations 
 
Soil Properties that Affect Water Movement in Soils 
Porosity 
As the parent material of the soil becomes weathered and loosened, mixed by a variety of forces, 
pore space develops, providing a place for air and water to be held.  It is not only the amount of 
pore space that is important but also the sizes of the pores, since small pores retain water very 
well and large ones tend to drain out to be re-filled with air. Therefore, it is desirable to have 
both large and small pores in the soil.  The percentage of pore space is called the “soil porosity”. 
 

Density 
The density of soil is an expression of how loose or tight a soil is.  Density of soil is really “bulk 
density” because it includes both the solid particles and the pore spaces among them.  Therefore, 
if a soil is compacted, the amount of pore space is reduced, and the weight of a given volume of 
that soil is increased.  Density can be expressed in the English system, such as pounds per cubic 
foot, but it is customary to use metric units.  Water has a density of 1 gram per cubic centimeter 
(cm3), making it convenient to compare other materials to it.  The mineral grains in the soil have 
a density of about 2.6 grams per cm3.  The total volume of the soil is around 40 to 60% pore 
space, so by using a mean value for porosity we get a bulk density of 1.3 grams per cm3.  Note 
that this is one-half the density of the minerals in the solid rock. 
 
Some soils have naturally compacted “pans” that may have a bulk density of 2+ grams per cm3.  
This is restrictive to root penetration and water movement.  In other cases heavy tractors and 
machinery may cause serious compaction, which is very limiting to plant growth. 
 
Source: Soil Science Simplified, 2nd Edition, 1988 Harpstead, M., Hole, F., Bennett, W.; Iowa 
State University Press 
 
Estimating the Bulk Density of a Soil Sample 
Obtain an iron cylinder or a tin can with open ends, which is about the size of a pint ice-cream 
container.  Drive the cylinder or can into the soil so that the top is even with the soil surface.  
Use a large knife to cut the soil from around the cylinder. Next, dig out the buried cylinder using 
care to slice off the bottom evenly without disturbing the soil core.  Transfer the soil to a pan and 
oven dry the sample.  The bulk density can be calculated by dividing the oven-dry weight in 
grams by the volume of the iron cylinder (the soil core) in cubic centimeters. Thus, if the oven 
dry weight of the soil core is 780 grams and the volume of the same soil core is 600 cubic 
centimeters, the bulk density is obtained by dividing 780 by 600, or 1.3 grams per cubic 
centimeter (gm per cc).  Most plants do best at a soil bulk density of 1.1 to 1.4 gm per cc. 
 
Source: Soils and their Management; 5th Edition, 1983, Donahue, R., Follet, R., Tulloch, R. 
Interstate printers and Publishers, Inc. 
 

Note: See Table 3 for a list of soil densities where root restrictions develop for various soil types. 
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Subsurface Drip Systems (SDS) in Type 1 Soils 

Dripline in all Type 1 soils must be laid in a trench or bed lined with at least 2 feet of ASTM C-
33 sand.  The sand depth may be reduced to a minimum of one foot below the dripline where 
pretreatment to Treatment Level B or better is provided (must be shown on the Department’s 
Registered List). The minimum area per emitter is one square foot, but may be reduced to ½ 
square foot per emitter if dripline with emitters spaced 6 inches apart is installed and where 
pretreatment to Treatment Level B or better is provided (treatment must be listed on the 
Department’s Registered List).  Dripline/emitters may be located no closer than 6 inches to the 
outside edges of the trench or bed. Dripline must be covered with a minimum of 6 inches (8-10 
in areas where frost is a concern) of ASTM C-33 sand.  See Table 2 for design criteria for 
residential applications and Table 5 for design criteria for commercial (including multi-family) 
applications. 
 
Frost Protection 
Buried drip systems have some built-in design features that tend to make them resistant to frost 
damage, including polyethylene tubing which is resistant to cracking when frozen and vacuum 
release valves that allow the system to automatically drain between doses.  Strategically placed 
drain valves are recommended where frost is a concern.  
 
Outlined below are some additional measures to prevent frost damage: 
 Manifolds, supply lines and return lines can be sloped back to their respective dosing or 

treatment tanks to drain between doses.  Under extreme conditions return and supply 
manifolds should be insulated or buried below the frost line. Be sure a drain valve on the 
flush line remains open for a long enough for the entire field to drain. 

 Remove the check valve at the pump. 
 Insulate all equipment boxes, including Headworks box or filter and field flush valve 

boxes as well as zone dosing valves, air vacuum relief valves.  Use closed-cell insulation 
such as perlite in a plastic bag. 

 The top of air vacuum relief valves must be no higher than soil surface.  
 If using an index valve to split field zones, be sure it is capable of self-draining. 
 Dripline will self-drain through the emitters into the soil. If the cover crop over the 

dripfield is not yet adequately established, add hay or straw over the field for insulation.   
 Mark valve boxes with a metal pin so you can find it in the winter if needed when 

covered in snow. 
 
Rodent Protection 
Rodents are active in some areas and can damage drip system components.  Gophers have been 
reported to eat through dripline and burrow into valve boxes and other enclosures where they can 
damage components or simply fill the valve box up with soil.  One dripline manufacturer reports 
that rodents will not burrow towards dripline when the ground is kept continuously moist (one 
reason for high frequency dosing).  This still could pose a problem where a drip system is 
charged and tested and then left out of service for a period of time, or where a system has been in 
continuous service but is temporarily shut down during a family vacation.  Ideally, a drip system 
should be tested shortly before it is placed into continuous service.   
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Another means of discouraging rodents is to add enough butyric acid to the pump chamber to 
maintain a 2-ppm solution.  Butyric acid is the substance that gives spoiled butter its rancid 
smell. This substance is relatively harmless but creates an unpleasant odor.  Possible ways to 
prevent rodents from burrowing into valve boxes are to line the bottom of the valve box with 
bricks, drainrock, or other hard material to create a barrier to digging, or to sprinkle butyric acid 
or powdered boric acid at the bottom of the enclosure, which again creates an unpleasant odor.  
Avoid sprinkling anything corrosive on wires or other SDS components. 
 
Drainback and the Chimney Effect 
 
Drainback 
“Drainback” can be serious problems with improperly designed or installed drip systems in fine 
textured soils.  Designers and installers should be aware of the cause and means to prevent these 
problems.  “Drainback” occurs when effluent accumulates during dosing in the trench or channel 
in which dripline is installed and then flows by gravity to lower points in the system, such as into 
manifold or transport piping trenches.  If the dose volume is sufficient, effluent can eventually 
pond or break out to the surface.   
 
The problem occurs in fine textured soils when the combination of emitter discharge rate, pump 
run time and total dose volume exceeds the infiltrative capacity of the soil.  Installation 
technique and soil conditions during installation can contribute to the problem.  Vibratory plows 
or insertion tools where dripline follows a pulled “bullet” can compact or smear the soil, 
particularly when the soil is too wet during installation.  This can reduce the infiltrative capacity 
of the soil and encourage effluent to follow the channel or trench in which the dripline is 
installed.  On sloped sites, where multiple dripline segments connect to a sloped trench carrying 
transport piping, the cumulative flow into the trench can be significant.   
 
The problem can be solved in a number of ways.  Transport and manifold piping should always 
be installed up gradient from dripline (see Pressure Distribution RS&G Figure 3B for example).  
Earthen dams can be constructed where dripline connects to the manifold or transport piping to 
prevent passage of effluent. Select dripline with the lowest available discharge rate (currently 0.5 
and 0.6 GPH) in fine textured soils.  Design drip systems to dose frequently (see Design 
Standards and Tables in Appendix A for minimum dose frequency for each soil type).  Pump run 
times should not exceed manufacturer’s recommendations for the soil type and designers should 
consider the volume of effluent that drains between doses.  Select an installation technique and 
follow manufacturer’s instructions to minimize smearing.  Consult knowledgeable dripline 
installers for other hints.  
 
Chimney Effect 
Another problem reported with new drip systems installed in fine textured soils is called the 
“chimney effect” in which effluent has been observed to surface in shallow installations during 
dosing.  This phenomenon has been reported mostly with “trench” type installations and has 
been observed to decrease over time in most cases. This may be caused when dripline is installed 
into native soil with a relatively low infiltrative capacity and then backfilled.  If the soil used for 
backfill is not the native soil or where native soil is loosened during the procedure it can 
sometimes result in an increased infiltrative capacity and effluent tends to flow upwards into the 
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backfill.  Lightly compact backfill after installation, install dripline deeper, increase dosing 
frequency or decrease pump “run time” to prevent this problem.   
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Appendix E - Inspection Checklist 
 

Drip Inspection Checklist 
 
The predominant soil type for this system is ______. 

System is designed for residential_________ or commercial___________ 

If residential number bedrooms___________ 

If commercial system type:_______________; design flow____________ 

(only “residential strength” wastewater or cleaner allowed for drip distribution) 
 

Testing/Inspection 

This Subsurface Drip System (SDS) is being inspected prior to operational use.  
The installer performed initial hydraulic and pressure tests of the distribution system, and 
verified that the system is watertight, recorded baseline flow-rate and pressure information prior 
to this installation. 
The installer provided the results of the initial hydraulic and pressure tests to me at the 
inspection. 
I _____ did _____ did not require the hydraulic test to be performed in my presence. 

Initial operating pressure of system (PSI)_________________ 

Initial measured system flow rate (GPM)_________________ 

 
 
Installation 
A qualified on-site sewage system installer, with specific training in the installation of 
subsurface drip systems, installed this SDS. 
The dripline was installed using one of the following methods (check the method used): 
_____  Hand-trenching or 

_____  Use of a trenching machine, vibratory plow or other approved insertion tool 

(describe: __________________________________________________).   

Installation technique that pulled or stretched the dripline was not used. 
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Materials (General) 
All materials used in this SDS are warranted by the manufacturer for use with wastewater and 
resistant to plugging from solids, bacterial slime and root intrusion.  
All transport pipe, supply and return manifolds, and fittings are Schedule 40 PVC or better.  
Fittings used to join dripline to the distribution and flush manifolds meet manufacturer’s 
recommendations for type, size, material, and pressure rating.   
 
 
Components / Sizing 
 Dripline 
All dripline is color-coded (purple or pantone 522) to identify the (non-potable) water source.   
This SDS includes a known root inhibitor or herbicide incorporated into the material during the 
manufacturing process to prevent root intrusion into emitters. 
Dripline is either pressure compensating, or turbulent flow type where discharge is controlled by 
a pressure regulator with maximum rated discharge of _____ gpd. 
Rated discharge of emitter is appropriate for soil type per Table 4. 
Dripline is installed parallel to contours on sloped sites. 
Dripline is installed ___-inches deep.  (Minimum depth = 6 inches; maximum depth = 18 inches; 
where frost is a concern, recommended depth is 8 to 10 inches.) 
Dripline spacing is _____-feet.   
Dripline length meets manufacturer’s specifications (maximum run) to insure equal distribution.   
Dripline installed level and parallel with contours:  
SDS was installed to prevent “drainback” and low-level drainage of effluent along dripline or 
manifolds using the following technique(s):  
__   Manifolds were installed up gradient from dripline,  
__   Dripline installed 4-inches lower than supply line,  
__  Earth dams,  
__   Check valves,  
__  Other (specify) __________________________________________________. 
 
 
Filters 
Filters are  __ disk type or __ fine-mesh screen type.  
Filters are as recommended by the manufacturer of the dripline.  
Filter manufacturer warrants filter for use with wastewater (resistant to corrosion). 
Filters are sized to operate at a flow rate at least equal to the maximum design discharge rate of 
the system.  
Filter flush volume and velocity are in accordance with manufacturer’s specifications. 
Filters are either: 
__ automatically backwashed or   
__ continuously self-cleaning. 
All filters are readily accessible for inspection and servicing. 
An effluent “pre-filter” is installed at the septic tank outlet (for systems with only minimum 
pretreatment). 
If Netafim dripline is specified, “Techfilter” with root inhibitor must be specified. 
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Means to readily measure flow:  
Flow Meter (preferred) or other means to monitor flow is installed in a readily accessible 
location.   
Flow meter is warranted by the manufacturer for use with wastewater. 
Flow meter is rated for use within the expected flow range of the installed system. 
 
 
Pump Chamber 
Pump chamber size is _____ gal. (Minimum volume = 1000 gallons for residential applications.) 
Pump chamber is installed at lower elevation, relative to the septic tank, to maximize available 
storage.  If not, describe other method used to maximize available storage _____________ 
_________________________________________________________________________ 

_________________________________________________________________________ 

 
 
Valves 
Air/Vacuum Relief Valves are installed at the high point of each distribution sector.   
All valves are installed in valve boxes with access to grade and include gravel sumps. 
All valves are readily accessible for inspection and/or service 
All valves are automatic.  (Required where minimum pretreatment is provided.) 
 
 
Layout / Configuration 
Two or more separate distribution sectors are present.  (Required for systems in Type 6 soil or 
with more than 1000 feet of dripline.) 
Ground cover (turf) or other landscaping has been planted over the drip field after installation to 
prevent erosion and provide additional treatment. 
 
 
Flushing 
The SDS includes means to backwash filters and flush dripline/manifolds 
Both supply and return manifolds were installed. 
Filter backwash and dripline flush is automatic.  (Required where minimum pretreatment is provided.) 
Manual valves were installed (Allowed only with pretreatment to NSF standard 40 or better.) 
No hose bibs are installed as part of the flushing component (to prevent cross connection). 
Return Manifold slopes toward septic tank. 
A chemical injection port has been installed for future connection of a chemical injector pump 
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Dosing 
This is a time dosed SDS.   
The dosing scheme is set for 12 doses per day.   
Dosing is tracked and verified by means of:  (check all that apply) 
__   Digital control panel,  
__  Pump elapsed time meters (ETMs),  
__   Event counters 
__   Other ________________________________________________________________ 
 
 
 
I have inspected this Subsurface Drip System and hereby state that, to the best of my knowledge, 
the information contained in this report is a true and accurate representation of this system. 
 
 
___________________________________ 
Inspector’s Signature 
 
___________________________________ 
Inspector’s Printed Name 
 
___________________________________ 
Health District/ Department 
 
___________________________________ 
Date  
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Preface 
 
The recommended standards contained in this document have been developed for statewide 
application.  Regional differences may, however, result in application of these technologies in a 
manner different than it is presented here.  In some localities, greater allowances than those 
described here may reasonably be granted.  In other localities, allowances that are provided for 
in this document may be restricted.  In either setting, the local health officer has full authority in 
the application of this technology, consistent with Chapter 246-272A WAC and local 
jurisdictional rules.  If any provision of these recommended standards is inconsistent with local 
jurisdictional rules, regulations, ordinances, policies, procedures, or practices, the local standards 
take precedence.  Application of the recommended standards presented here is at the full 
discretion of the local health officer. 
 
Local jurisdictional application of these recommended standards may be: 
 

1) Adopted as part of local rules, regulations or ordinances—When the recommended 
standards, either as they are written or modified to more accurately reflect local 
conditions, are adopted as part of the local rules, their application is governed by local 
rule authority. 

2) Referred to as technical guidance in the application of the technology—The 
recommended standards, either as they are written or modified to more accurately reflect 
local conditions, may be used locally as technical guidance.  

 
Application of these recommended standards may occur in a manner that combines these two 
approaches. How these recommended standards are applied at the local jurisdictional level 
remains at the discretion of the local health officer and the local board of health. 
 
The recommended standards presented here are provided in typical rule language to assist those 
local jurisdictions where adoption in local rules is the preferred option.  Other information and 
guidance is presented in text boxes with a modified font style to easily distinguish it from the 
recommended standards. 
 
Glossary of Terms:  A glossary of common terms for all RS&Gs can be found on the DOH Web 
site at http://www.doh.wa.gov/Portals/1/Documents/Pubs/337-028.pdf. 
 
The recommended standards contained in this document have been primarily written to support 
the design of on-site sewage systems with design flows less than 3500 gpd, but may also be 
applied to large on-site sewage systems (LOSS). 
 
With the adoption of the revised LOSS rule, chapter 246-272B WAC, in 2011, some provisions of 
the RS&Gs may not be appropriate or allowed for LOSS.  Many applicable requirements from the 
RS&Gs have already been included in the LOSS rule.  Design engineers and others interested in 
LOSS are directed to consult the rule and LOSS program staff before or instead of the RS&Gs. 
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Typical RS&G Organization 
 
Standards Sections Explanation 

Performance How this technology is expected to perform 
(treatment level and function) 

Application How this technology is to be applied. This 
section includes conditions that must be met 
prior to proceeding with design.  Topics in this 
section describe the “approved” status of the 
technology, component listing requirements, 
permitting, installation, testing and inspection 
requirements, etc. 

Design How this technology is to be designed and 
constructed (includes minimum standards that 
must be met to obtain a permit). 

Operation and Maintenance How this technology is to be operated and 
maintained (includes responsibilities of various 
parties, recommended maintenance tasks and 
frequency, assurance measures, etc) 

Appendices Design examples, figures and tables, specific 
applications, and design and installation issues. 

 
Document Divisions 
 
This document is divided into two Sections and an Appendix. 
 

Section A [Waterless Toilets] - Describes the recommended standards for on-site sewage 
treatment and disposal using waterless toilets. 
 
Section B [Greywater Systems] - Describes the recommended standards for on-site 
sewage treatment and dispersal of greywater, with enhancements to optimize subsurface 
irrigation potential as a means of greywater reuse. 

 
Appendix - An appendix provides guidance for landscape planning for subsurface irrigation with 
greywater, drawings, tables, and other useful references. 
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Introduction / Framework 
 
This document presents recommended standards and guidance for the use of water-conserving 
on-site sewage systems.  Generally, water conservation as part of an on-site sewage system can 
be obtained by two processes: 1) reduce the volume of water used (to transport wastes through 
piping), and 2) reuse wastewater for other non-potable uses, such as subsurface irrigation of 
plants, shrubs, trees, and turf.  These processes may be used separately or in combination. 
 
It is helpful in presentation of this material to identify some terms that are commonly used: 
 

Combined Wastewater - Waste from laundry, sinks, showers, toilets, etc. co-mingled 
and delivered to a sewage treatment system designed to treat and dispose of the entire 
wastewater flow. 
 
Greywater - Waste from laundry, sinks, showers.  Does not include wastewater from 
toilets. 
 
Blackwater - Waste from toilets (may include additional water to aid waste transport 
through the pipes). 

 
All of these categories of wastewater present significant concerns for appropriate treatment and 
dispersal in order to protect public health. 
 
When combined wastewater is separated into greywater and blackwater waste streams, options 
for conserving water emerge.  If waterless toilets are employed for the blackwater side, water 
commonly used to transport waste in combined wastewater flows is conserved.  The volume of 
water conserved can reach 50% of that commonly used in combined wastewater flow.  
Correspondingly, septic tank and drainfields for treatment and dispersal of greywater can be 
smaller than those for combine wastewater flow systems.  If subsurface irrigation is incorporated 
in the sewage system design and the site landscaping plan, further water savings can be attained 
when greywater is used instead of potable water for outdoor landscape irrigation. 
 
When developing a water conserving on-site sewage system, it is critical that both waste streams, 
greywater and blackwater, are properly treated and disposed.  For example, use of a waterless 
toilet requires a means to properly treat and dispose of the remaining greywater.  Greywater 
treatment may be achieved through an on-site sewage system or public sewer. 
 
In another example, blackwater treatment and dispersal could be provided by a septic tank and 
drainfield system, an alternative water-carried sewage system, or public sewer.  A greywater 
system could provide for greywater reuse via subsurface landscape irrigation, saving potable 
water for other purposes.  
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Section A. - Waterless Toilets 
 
There are currently four types of waterless toilets approved for use in Washington State: 1) 
composting toilets, 2) incinerating toilets, 3) vault toilets, and 4) pit toilets (Note: many settings 
may not be suitable for the use of pit toilets).  Each is summarized as follows: 
 
Composting Toilet [Subsection A-1] - A system designed to store and compost (primarily by 
unsaturated, aerobic microbial digestion) human excrement (human urine and feces) to a stable 
soil-like material called “humus.”  These systems are commonly designed to accommodate fecal 
and urinary wastes (human excrement), toilet paper and small amounts of organic carbonaceous 
material added to assist their function. 
 
Incinerating Toilet [Subsection A-2] - A self-contained unit that reduces non-water-carried 
human excrement (human urine and feces) to ash and evaporate the liquid portion.  Wastes are 
deposited directly into a combustion chamber and are incinerated upon a signal.  The process is 
fueled by LP or natural gas, fuel oil or electricity. 
 
Vault Toilet [Subsection A-3] - An on-site sewage system that incorporates: 

1) a structure enclosing a toilet above a water-tight (preventing liquid infiltration into the 
soil) storage chamber for human waste,  

2) the services of a sewage pumper/hauler, and 
3) the off-site treatment and disposal for the sewage generated. 
Portable chemical toilets are not included in this category. 

 
Pit Toilets [Subsection A-4] - An on-site sewage dispersal unit consisting of a structure 
overlying an excavation not exceeding five feet in depth in which human excrement (human 
feces and urine) is directly deposited for permanent placement in the ground.  Pit toilets, due to 
site and soil considerations, have very limited application. 
 
Recommended Standards and Guidance for Performance, Application, Design, and Operation & 
Maintenance of Waterless Toilets are described in subsections A-1. – A-5. of this section. 
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Subsection A1 – Composting Toilets 
 
1. Introduction to Composting Toilets 
 
A composting toilet is a system designed to store and compost (primarily by unsaturated, aerobic 
microbial digestion) human excrement (human urine and feces), ideally to a stable soil-like 
material called “humus.” (Note:  see “Managing the Product of Composting Toilets” which is 
found at the end of this subsection). These systems are commonly designed to accommodate 
fecal and urinary wastes (human excrement), toilet paper and small amounts of organic 
carbonaceous material added to assist their function. 
 
The owner/operator of a composting toilet system should be aware that the successful operation 
of these systems requires a consistent diligence to the details of the composting process.  Only 
individuals, private organizations or government agencies who are willing to accept the 
responsibility of composting human excrement should be involved.  If composting toilet systems 
are not routinely monitored and maintained as required, or improperly operated, they will fail 
and the owner will be faced with disposing of unprocessed human excrement.  Owners/operators 
of composting toilet systems should also be fully aware of how the final composted product may 
either be used for beneficial purposes or disposed according to federal and state sludge/biosolids 
laws and regulations, which are described in this document. 
 
The main components of a composting toilet are2: 
 

 A composting chamber connected to one or more dry toilets; 
 An exhaust system (often fan-forced) to remove odors, carbon dioxide, water vapor, and 

the by-products of aerobic decomposition; 
 A means of ventilation to provide oxygen (aeration) for the aerobic organisms in the 

composter; 
 A means of draining and managing excess liquid and leachate; 
 Process controls, such as mixers, or access doors to the composting materials for manual 

mixing, to optimize the composting process; and  
 An access mechanism for removal of the end product 

 
Composting toilet systems include various types and configurations, which include: 
 
 Manufactured Systems vs. Site Built Systems: 

 Manufactured (proprietary systems);  
 Site-Built (public domain or generic systems); 
 

 Self-Contained Systems vs. Centralized or Remote Systems: 
 Self-contained systems (the toilet seat and composting chamber are one unit)  
 Centralized or remote systems (the toilet seat connects to a composting chamber that 

is located somewhere else); 
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 Batch Systems vs. Continuous Systems 

 Batch composters (multiple chamber systems using two or more interchangeable 
composting chambers, where one is filled at a time and allowed to cure, while another 
chamber fills)  

 Continuous composters (single chamber into which excrement is added to the top, 
and the end product is removed from the bottom); 

 
 Active Systems vs. Passive Systems 
 Active (in which the composting material is actively manipulated, e.g., aeration, 

mixing, heating, resulting in a greater composting efficiency and volume reduction)  
 Passive (in which the material is collected and allowed to decompose or molder in 

cool environments without active process control (heat, mixing, aeration)2 
Adapted with permission from Del Porto and Steinfeld (See reference 2) 

 
Composting toilets also have varying use patterns that should be recognized. For example, three 
types of composting system use patterns are identified by the National Sanitation Foundation3 as 
follows: 
 

 Residential systems - those systems that are intended for use in home settings, apartment 
complexes and other settings that receive daily residential use; 

 Day-use park systems – those systems that are intended for use in day parks, roadside 
stops, and other similar settings; and  

 Cottage systems – those systems that are intended for occasional use.  Cottage settings 
can include vacation homes, weekend cottages, and cabins. 

 
In general, the composting chamber should be constructed to separate the solids from the liquids 
and produce a stable, humus material2.  NSF International, in its testing and certification 
protocol, has established that the solid end product shall not produce an objectionable odor 
immediately following removal from the system, exceed a moisture content of 65%, or contain 
fecal coliform levels in excess of 200 most probable number (MPN) per gram3. 
 
2. Composting Toilet Performance Standards  
 

2.1. Listing - Before a local health jurisdiction may issue an installation permit for a 
specific proprietary composting toilet, the brand and model must be included on the 
current DOH List of Registered On-site Treatment and Distribution Products (WAC 
246-272A-0110(1). The DOH does not review or list non-proprietary public domain 
composting toilet systems.  Non-proprietary systems may be permitted by the local 
health officer because there are Recommended Standards and Guidance for non-
proprietary forms of this technology. 
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2.2. Testing 

 
2.2.1. Proprietary Product  

 
2.2.1.1. A proprietary product is a sewage treatment and distribution technology, 

method, or material that is subject to a patent, or trademark. 
 

2.2.1.2. Proprietary products must have testing conducted by a testing facility 
accredited by ANSI, independent from the manufacturer. 

 
2.2.1.3. Composting toilets of proprietary design must be tested according to the 

specifications and protocols established in the American National 
Standard/NSF International Standard for Wastewater Technology - Non-
Liquid Saturated Treatment Systems [ANSI/NSF 41 - September 1999] 
(NSF). 

 
2.2.1.4. To be included on the DOH List of Registered On-Site Treatment and 

Distribution Products, product test results must meet the performance 
requirements established in the NSF test protocol.  DOH does not require 
manufacturers to have testing and analysis of their product, or on-going 
product certification by NSF. 

 
2.2.2. Public Domain Technology 

 
2.2.2.1. A public domain composting toilet system is a composting toilet system or 

design which is not subject to a patent, or trademark, and is therefore 
available to be used by any member of the public without cost or obligation 
to a patent, or trademarkholder. 

 
2.2.2.2. Specifications, where provided in this document, have been identified as 

appropriate for composting toilet systems.  Testing is not required of public 
domain composting toilets when designed, constructed, operated and 
maintained according to the specifications where provided in this document. 

 

Testing Exclusion – Public Domain Composting Toilets 
 
This document excludes the requirement for testing of composting toilets if designed, 
constructed, and operated according to the specifications provided in this Recommended 
Standards and Guidance (RS&G) document.  However, LHJs may require that any permitted 
system be monitored for performance, and that these performance data be reported to the local 
health officer. 

 
3. Composting Toilet Application Standards  
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3.1. Permitting - The local health officer or department shall only permit installation of 
sewage technologies for which there are departmental recommended standards and 
guidance or a proprietary treatment product if it appears on the DOH List of Registered 
On-site Treatment and Distribution Products. 

 
3.1.1. RS&G - Recommended Standards and Guidance have been approved by the DOH 

for composting toilets. 
 

3.1.2. Listed Products - For proprietary treatment products, only the specific models 
included by DOH on its List of Registered On-site Treatment and Distribution 
Products are approved.  Others in manufacturers’ product-lines are not approved 
for use in Washington State.  If in doubt, check with DOH for current listing 
information. 

 
3.1.3. Permits Required - Installation, and if required, operational, permits must be 

obtained from the appropriate local health officer prior to installation and use.  
 

3.2. Use Criteria - Composting toilets may be used where occupancy or use patterns are 
full-time or part-time, permanent or temporary, commercial or residential. 

 
3.2.1. Where potable water is provided and greywater is generated, composting toilets 

may only be used when combined with an approved on-site greywater treatment 
and dispersal system, or public sewage system. 

 
3.2.2. Where potable water is not provided and greywater is not generated, composting 

toilets may be used without an approved on-site greywater treatment and dispersal 
system or public sewage system. 

 
3.3. Influent Characteristics - Washington State currently approves composting toilets that 

do not use flush water to transport excrement, toilet paper and additive from the toilet to 
the composting chamber.  Only urine, feces, toilet paper and carbonaceous additive are 
introduced into the composting toilet system. 

 
3.4. Composting Toilet Size / Model Selection 

 
3.4.1. For DOH registered proprietary composting toilets, follow the number of users or 

uses per day identified on the List of Registered On-site Treatment and 
Distribution Products. 

 
3.4.2. For public domain composting toilets, the system must be designed to 

accommodate the solid and liquid material generated by the facility it serves. 
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Sizing Composting Toilets 
 
There is no simple formula for determining the ideal size for a composting toilet system.  Factors 
to consider when sizing a system include the number of individuals who would be using the 
system, the frequency and kind of use (e.g., residential or continuously used systems, day-use 
parks systems, cottage or intermittently used systems), and the degree that environmental factors 
will be managed (e.g., aeration, moisture content, temperature, carbon-nitrogen ratio, and the 
presence of process controls), which would significantly impact the effectiveness and rate of the 
composting process and the ultimate volume of the composting material in the composting 
chamber. 
 
The composting process can result in a significant volume reduction in a relatively short time 
period under ideal composting conditions.  However, under less ideal composting conditions, 
this would not be the case, and a larger storage capacity would be necessary. For instance, 
moldering toilet systems (those systems which support psychrophilic organisms, whose optimum 
temperature is above 41F and below 68F) are sized much larger than mesophilic composting 
systems (those systems which support mesophilic organisms, whose optimum temperature is from 
68F to 112F) to compensate for their reduced processing time1. A composter subjected to 
temperatures of 41F or less will only accumulate excrement, toilet paper and additive until the 
temperature rises.  That is why composter manufacturers state their capacities at 65F 
(comfortable room temperature of an average human-occupied space)2. 
 
Studies conducted in a northern European community have shown that the average adult will 
produce about 40.6 fluid ounces (1.2 liters) of urine and 20.3 fluid ounces (.6 liters) of feces 
daily.  Performance rating organizations such as the National Sanitation Foundation take into 
account “population equivalents” (p.e.), which are the average number of excrement events 
produced by an average adult person in one 24 hour period.  For this standard, one p.e. is 
defined as 1.2 fecal events and four urine events per person per day.  It is important to remember 
that the ratio of urine to feces volume varies in different settings.  In a day-use public facility, 
there will be a much higher ratio of urine to feces (e.g., 10:1), but in a residential setting, a ratio 
of from 3:1 to 4:1 is common2. 
 
These factors should be considered when sizing a composting toilet system for a particular need. 

 
3.5. Installation 

 
3.5.1. DOH registered proprietary composting toilets must be installed according to the 

manufacturer's instructions in compliance with state and local requirements. 
 

3.5.2. Public domain composting toilets must be installed in a manner that is consistent 
with all state and local requirements. 

 
3.5.3. Composting toilets must be installed by a person authorized by the local health 

officer. 
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3.6. Horizontal Separation 

 
3.6.1. For composting toilets installed entirely within a structure or a service vault, there 

are no specific set-back requirements. 
 

3.6.2. For composting toilets where a part of the unit is installed directly in or on the 
ground, or on the exterior of or below the structure served (e.g., a crawl space), 
the setback requirements are the same as prescribed for sewage tanks in WAC 
246-272A-0201, except that the “building foundation” provision of Table IV 
[Minimum Horizontal Separations] shall not apply. 

 
3.7. Vertical Separation 

 
3.7.1. For composting toilets installed entirely within a structure or a service vault, there 

are no specific vertical separation requirements. 
 

3.7.2. For composting toilets that discharge liquids to a subsurface soil absorption 
system, the vertical separation requirements of Chapter 246-272A WAC would 
apply (see Section 4.4.9 of this document for further information). 

 
3.8. Suitable Soils - Installation of composting toilets is not dependent upon soil type, as the 

soil is not used to treat or dispose of chamber contents. 
 
4. Composting Toilet Design Standards  
 

4.1. Access Ports - Access ports must be sized and located to facilitate the installation, 
removal, sampling, examination, maintenance, and servicing of components and 
compartments that require routine maintenance and inspection.  Access ports must also 
be sized and located to allow for the sanitary management of the composting material to 
facilitate the aerobic composting process, as necessary.  Maintenance of the system 
shall not require the user to completely enter the treatment or storage containers.  The 
access ports shall be of sufficient size and located so as to allow for the following: 

 
4.1.1. Periodic cleaning or replacement of components as necessary; 

 
4.1.2. Visual inspection and sampling as specified in the operation and maintenance 

manual; 
 

4.1.3. Raking or turning of the composting material to facilitate the composting process, 
as necessary; and 

 
4.1.4. Removal (manually or by pumping) of collected residuals and end products as 

required in the operation and maintenance manual. 
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4.2. Materials 
 

4.2.1. All construction materials used must be durable, easily cleaned and impervious to 
strong acid or alkaline solutions and corrosive environments.  Examples of such 
material are styrene rubber, polyvinyl chloride, and fiberglass.  All metal surfaces 
must be corrosion-resistant. 

 
4.2.2. Dissimilar materials may be used in mating parts, but must have galvanic 

compatibility or be joined with insulating fittings. 
 

4.2.3. All electrical work must comply with applicable national, state and local codes.  
All electrical controls and other electrical components must be approved by 
Underwriters Laboratory (UL) or equivalent. 

 
4.3. Reliability and Structural Integrity 

 
4.3.1. Device components must demonstrate adequate resistance to adverse influences 

anticipated in the typical use environment. This environment must include usual 
vibration, shock, climatic conditions and cleaning procedures as prescribed by the 
manufacturer.  All component parts must be free of nonfunctional, rough or sharp 
edges, or other hazards that could cause injury to persons adjusting, servicing or 
using the device. 

 
4.3.2. The system, when filled or empty, shall maintain its structural integrity when 

subjected to earth and hydrostatic pressures. 
 

4.3.3. The system, including all joints, seams, and components shall preclude infiltration 
of ground water into the system and exfiltration of liquid out of the system. 

 
4.4. Design Criteria 

 
4.4.1. Components that require periodic maintenance shall be easily accessible and 

easily replaceable. 
 

4.4.2. The devices must be capable of accommodating full or part-time usage without 
accumulating excess liquids when operated at the design rated capacity.  The 
devices must be designed such that the blockage of vents or leakage of liquids 
through other than standard discharge orifices is reasonably avoidable. 

 
4.4.3. Continuous ventilation of the storage or treatment chamber must be provided to 

the outside. Venting connections must not be made to room vents or to chimneys. 
 All vents must be designed to control flies and other insects from entering the 
treatment chamber.  Vent conduits and pipes must be adequately insulated to 
prevent the formation of condensed vapors onto their interior. 
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4.4.4. Gas emitted from the vent system shall be non-offensive at ground level, and 
there shall be minimal offensive odors at the toilet seat emanating from the 
composting chamber. 

 
4.4.5. In general, components in which biological activity is intended to occur should be 

insulated, heated, or otherwise protected from low temperature conditions, in 
order to maintain the wastes during treatment at temperatures conducive to the 
composting process.  Systems that will operate during periods in which there is 
insufficient heat for composting to take place should be designed recognizing that 
the systems will operate not as composting toilets, but as excrement storage units 
during those periods of time. 

 

The Influence of Temperature on the Composting Process2 
 
Four temperature ranges should be recognized when considering the composting process: 
 
Below 42F – little to no active microbial processing takes place.  Within this temperature range, 
the system will only serve as a storage vessel for excrement, toilet paper, and additives. 
 
From 42F to 67F – psychrophilic microorganisms dominate (e.g., actinomycetes and fungi)) 
which results in a moldering processing.  Moldering toilets are designed to operate within this 
temperature range.  Because the composting process is so much slower in this range, larger 
composter vessel sizes may be needed to compensate for the slow volume reduction of the 
composting mass. 
 
From 68F to 112F – mesophilic bacteria dominate.  This is the typical temperature range for 
most composting toilets. 
 
From 113F to 160F – thermophilic bacteria dominate (atypical of most compost systems unless 
assisted by an external heating system) 

 
4.4.6. Sufficient distance of air space must be provided to separate, at all times and 

under any conditions, deposited wastes from the user.  
 

4.4.7. Means must be provided to keep separate waste undergoing treatment from 
finished end products. 

 
4.4.8. Composting toilet systems shall be designed and managed to control vectors (e.g., 

insects). 
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Vectors Management 
 
Vectors (e.g., flies, beetles, mites, and other arthropods) will be attracted to human excrement to 
feed or reproduce, as conditions allow.  Vectors that have been in contact with excrement can 
then carry pathogens from the composting chamber and bring them into contact with humans 
through various pathways (e.g., food contamination by flies).  It is therefore important to control 
vector populations from entering the composting chamber.  Composting toilet design and 
management considerations include2: 
 Screen ventilation openings 
 (Note:  screens may become clogged and require periodic cleaning); 
 Seal cracks and openings (a smoke test can reveal them); 
 Apply environmentally benign insect repellents, such as pyrethrins and diatomaceous earth; 
 Capture insects with insect strips; 
 Avoid putting kitchen scraps into the composter. 

Adapted with permission from Del Porto and Steinfeld (See reference 2) 

 
4.4.9. Overflow (excess leachate) discharged from composting toilets must be treated 

and disposed in a manner consistent with Chapter 246-272A WAC. 
 

Leachate Management 
 
Leachate is the liquid that has infiltrated through the composting mass and which accumulates 
at the bottom of the composting vessel.  Options for leachate management include2: 
 
 Automatic pumping (e.g., an electric sewage pump) or manual pumping (e.g., a marine bilge 

pump) to a storage chamber or vessel; 
 Assisted evaporation via a mechanism such as an electric heating system (natural 

evaporation is not recommended because of its inability to effectively evaporate liquids in a 
composting system, which would result in accumulation or overflow of liquids in the bottom 
of the composter, and saturated, anaerobic conditions.) 

 Drainage by gravity to a storage tank for pumping and management by a septage pumper, or 
to an on-site sewage system approved by the local health officer in accordance with Chapter 
246-272A WAC. 

Adapted with permission from Del Porto and Steinfeld (See reference 2) 

 
5. Composting Toilet Operation & Maintenance Standards 
 

5.1. General Standards 
 

5.1.1. The owner / operator of the on-site sewage system must notify the local health 
department when the unit fails to function properly. 
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5.1.2. The residence or facility owner is responsible for assuring proper operation and 
providing timely maintenance of the composting toilet. 

 
5.1.3. For DOH registered proprietary composting toilets, the authorized proprietary 

product representative must instruct, or assure that instruction is provided to, the 
residence or facility owner in proper operation of the composting toilet.  
Emphasis must be placed on those aspects related to operating and maintaining 
the composting toilet within its normal operating range. 

 
5.2. Owner's Manual - Each composting toilet system must be accompanied by a 

comprehensive owner's manual developed / assembled by the system designer and/or 
installer that addresses all components of the entire on-site wastewater system.  The 
owner’s manual shall include specific instruction for system installation, operation and 
maintenance, and troubleshooting and repair.  The manual may be a collection of 
individual system component manuals.  For registered proprietary systems, the 
authorized proprietary product representative must provide a manufacturer-prepared 
manual to the sewage system designer for the system owner.  The manual(s) must be 
written to be easily understood by the owner/operator and must include, at a minimum: 

 
5.2.1. The system's primary functional components, equipment manufacturer(s) and 

model designation, as applicable; 
 

5.2.2. A statement designating treatment capacity (such as number of users or uses per 
day); 

 
5.2.3. A functional description of system operation, including diagrams illustrating basic 

system design and flow-path; 
 

5.2.4. A clear statement of examples of the types of waste that can be effectively placed 
and treated in the system; 

 
5.2.5. A list of household substances that, if discharged to the system, may adversely 

affect the system, the process, or the environment; 
 

5.2.6. Comprehensive, site specific operating instructions that clearly describe proper 
function of the system, and the operating and maintenance responsibilities of the 
owner and authorized service personnel, and service-related obligations of the 
manufacturer(s), if applicable; 

 
5.2.7. Requirements and recommended procedures for the periodic removal of residuals 

from the system; 
 

5.2.8. Site-specific requirement for compliance with local, state and federal regulations 
for the handling and final disposition of end products from the system; 

 



Water Conserving On-site Wastewater Treatment Systems - Recommended Standards and Guidance 
Effective Date: July 1, 2012 

 

DOH 337-016 Page 20 of 64 

5.2.9. A course of action to be taken if the system is to be used intermittently or if 
extended periods of non-use are anticipated, or if subjected to an electrical power 
interruption; 

 
5.2.10. Detailed methods and criteria to be used to identify system malfunction or 

problems; 
 

5.2.11. A statement instructing the owner to reference the system data plate in the event 
that a problem arises or service is required, if applicable; 

 
5.2.12. List of replacement parts; 

 
5.2.13. Electrical schematics for the system if not appearing on the system itself, as 

applicable; 
 

5.2.14. Specifications pertaining to the energy source and energy required for proper 
operation of the composting toilet; and 

 
5.2.15. The name and telephone number of an appropriate representative to be contacted 

in the event that a problem with the system occurs. 
 

5.3. Installation Manual - Composting toilet manufacturers must provide comprehensive 
and detailed installation instructions to authorized representatives.  Manufacturers of 
other system components must make available to the sewage system designer and/or 
installer similar documentation.  The manual must be written to be easily understood by 
the installer and must include, at a minimum: 

 
5.3.1. A numbered list of system components and an accompanying illustration, 

photograph, or print in which the components are respectively identified; 
 

5.3.2. Design, construction, and material specifications, for the system's components; 
 

5.3.3. Wiring schematics for the system's electrical components; 
 

5.3.4. Off-loading and unpacking instructions including safety considerations, 
identification of fragile components, and measures to be taken to avoid damage to 
the system; 

 
5.3.5. A process overview of the function of each component and the expected function 

of the entire system when all components are properly assembled and connected; 
 

5.3.6. A clear description of system installation requirements including plumbing and 
electrical power requirements, ventilation, air intake protection, bedding, 
hydrostatic displacement protection, water tightness, slope, and miscellaneous 
fittings and appurtenances; 
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5.3.7. A sequential installation procedure from the residence out; 
 

5.3.8. Repair or replacement instructions in the event that a system has flaws that would 
inhibit proper functioning and a list of sources where replacement components 
can be obtained; and 

 
5.3.9. A detailed start-up procedure. 

 
5.4. O&M Service Recordkeeping and Reporting - O&M service record keeping and 

reports required for the local health jurisdiction must specify: 
 

5.4.1. What data are to be reported; 
 

5.4.2. To whom the reports are to be submitted; 
 

5.4.3. The format for presenting information; and 
 

5.4.4. The frequency of reporting. 
 

5.5. System Operation and Maintenance 
 

5.5.1. In general, components in which biological activity is intended to occur should be 
insulated, heated, or otherwise protected from low temperature conditions, in 
order to maintain the wastes during treatment remain at temperatures conducive to 
the composting process. 

 
5.5.2. Systems that will operate during periods in which there is insufficient heat for 

composting to take place should be designed recognizing that the systems will 
operate not as composting toilets, but as excrement storage units during those 
periods of time. 

 
Elements of the Composting Process2 
 
In general, composting is the controlled aerobic biological decomposition of moist organic 
matter to produce a soil conditioner (humus) (See “Managing the Product of Composting Toilets 
below). Because composting requires oxygen, the organic material being composted cannot be 
immersed in liquids (saturated). 
 
The primary microorganisms responsible for the composting process are bacteria, 
actinomycetes, and fungi.  Other microorganisms such as yeasts and algae also may play a role. 
 Soil animals, such as protozoa, amoeba, nematodes, earthworms and arthropods, also perform 
major roles by degrading surface litter, consuming bacteria, and assisting in aeration. 
 
Certain environmental factors must be addressed to maximize the composting process.  These 
include: 
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Oxygen – the aerobic organisms responsible for the composting process require free 
atmospheric or molecular oxygen to survive.  Without oxygen, they will die and be replaced by 
anaerobic microorganisms which will slow the composting process and generate odors and 
potentially flammable methane gas.  For composting toilets to work most effectively, the 
materials being composted should be unsaturated with liquids, and have a loose texture to allow 
air to circulate freely within the pile.  This can be accomplished by  
 
 Adding bulking agents, such as wood chips, shavings commonly available as pet bedding, 

coconut fiber, cottonwood, stale popped popcorn, etc., to increase pore spaces to allow the 
influx of oxygen into the mass, and the release of heat, water vapor and carbon dioxide from 
the composting mass.  Earthworms also assist this process.  Note:  users are cautioned not to 
use bulking agents which may either mat or introduce bugs into the system, such as leaves.  
Users are also cautioned not to use certain wood such as cedar, or redwood as a bulking 
agent due to the difficulty of decomposition. 

 
 Maintaining adequate airflow through the material by providing proper ventilation (e.g., 

pressurized air, using convection or forced air by a fan) and/or by frequently mixing, either 
manually or by automatic processes); 

 
Moisture Content – In optimum conditions, the composting material has the consistency of a 
well-wrung sponge – about 45 percent to 70 percent moisture.  When below 45 percent, there is 
not sufficient moisture for the microorganisms to function, and above 70 percent, saturated 
conditions begin to develop, and oxygen depletion becomes a limiting factor. 
 
Temperature – (See the guidance discussion on temperature in the section above) 
 
Carbon to Nitrogen (C:N) Ratio – Microorganisms require digestible carbon as an energy 
source for growth, and nitrogen and other nutrients for protein synthesis.  When measured on a 
dry weight basis, an optimum C:N ratio for aerobic bacteria is about 25:1.  Although important, 
the significance of the C:N ratio in composting toilets is often overstated.  The primary reason to 
add carbon material such as wood chips to a composting toilet is to create air pockets in the 
composting material.  However, a small handful of dry matter per person per day or a few cups 
every week is a good rule of thumb to maintain a helpful C:N ratio, absorb excess moisture, and 
maintain pores in the composting material. 
 

Adapted with permission from Del Porto and Steinfeld (See reference 2) 
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Pathogens 
 
Composting toilets serve to prevent human exposure to human excrement and to store it in 
aesthetically acceptable conditions until it can be safely removed for disposal or reuse (See 
“Managing the Products of Composting Toilets, below).  Two primary factors affecting the 
survival of human pathogens in composting toilets are temperature and time.  In general, 
pathogens will die off when subjected to temperatures above 1220 F for a sufficient length of 
time.  However, achieving such temperatures during the composting process relies on ideal 
conditions, including adequate air supply, moisture content, and C:N ratio.  Such temperatures 
are rarely achieved during the composting of human excrement in a composting toilet.  
Pathogens will also die- off with time, which is based on the retention time in the unit.  Most 
bacteria, viruses, and protozoans will die-off within several months.  However, certain helminth 
(e.g., Ascaris lumbricoides – the common round worm) and protozoan oocyst-producing species 
(e.g., Cryptosporidium parvum – a type of parasite that causes diarrhea) are highly resistant to 
environmental stresses and will survive for longer periods of time.  In addition, unless fresh 
excrement is entirely separated from finished product in the unit, contamination of the finished 
product can occur 5,6.  For these reasons, care should be observed when land application of the 
residual product is considered.  The product of a composting toilet is generally not suitable for 
application to a lawn or garden.  (Note:  See “Managing the Products of Composting Toilets” 
below). 

 
5.6. Disposition of the Final Product – Removal, beneficial use or disposal of composted 

and liquid materials must be done in a manner that meets federal, state and local 
regulations.  See “Managing the Product of Composting Toilets” below. 

 
 

Managing the Product of Composting Toilets 
 
Part A – Definitions 
 
The product of a composting toilet falls under federal and state sewage sludge regulations 
(sewage sludge is referred to as “biosolids” in Washington State).  Technical elements of the 
federal sewage sludge program are addressed in 40 CFR Part 503.  Washington state’s 
biosolids program is addressed in Chapter 173-308 WAC, with its authority deriving from 
Chapter 70.95J RCW.  By law, the Washington state program must meet or exceed federal 
minimum standards in order for the state to eventually obtain delegation of federal authority. 
 
Under both the federal sewage sludge program and the Washington state biosolids program, the 
product of composting toilets qualifies as sewage sludge, which is classified as “domestic 
septage” by the U.S. Environmental Protection Agency and the Washington State Department of 
Ecology. 
 
Definitions in the state program differ slightly from that of the federal program in that the term 
“domestic septage” is broken into three classes.  Under state rules, septage from a composting 
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toilet could be either Class I or Class II domestic septage: 
 
 Class I is liquid or solid material ... that has had a sufficiently long residency time to be 

considered largely stabilized... 
 Class II is liquid or solid material removed from portable toilets ... or other similar holding 

systems... 
 
Therefore, under both the federal and state sewage sludge/biosolids programs: 
 Composting toilet residuals are subject to regulation under federal and state biosolids 
programs 
 The product of a composting toilet may be regulated as septage, which is a form of sewage 

sludge/biosolids 
 
Part B – Management Options 
 
Neither the federal or state sewage sludge/biosolids rules provide any exemptions or allowances 
for small quantity generators from any parts of the rules.  As such, the product from small 
composting toilets must be managed by the same regulations, and applied with the same degree 
of stringency, as sewage sludge/biosolids generated by the largest of generators.  Because the 
Washington state program must, by law, meet or exceed the stringency of the federal program, 
the state cannot relax these requirements for the product of composting toilets unless rule 
changes are made at the federal level. 
 
That said, under the state’s biosolids regulations, domestic septage can be managed either as 1) 
sewage sludge/biosolids (e.g., as sewage sludge/biosolids from a treatment plant) or 2) domestic 
septage.  Although allowed, managing the product of composting toilets as sewage 
sludge/biosolids is probably not practical for a homeowner because of the stringent regulatory 
requirements associated with that management option.  A more practical approach is to manage 
composting toilet residuals as domestic septage, which would include the following elements: 
 
 Domestic Septage – Class I – Compost toilet residual is assumed to be Domestic Septage – 

Class I (if it is determined that the material has had a sufficiently long residency time to be 
considered largely stabilized).  [WAC 173-308-080 (Definitions)] 

 
 Area of Application – Compost toilet residuals may only be applied to certain types of land, 

typically agricultural or forest land, but not to a “public contact site,” a “lawn” or “home 
garden” area [WAC 173-308-270 (1)].  Note: When applied to forest or pasture land, the 
site management and access restrictions of WAC 173-308-080(5) must be met as applicable. 

 
 Screening - Recognizable materials are removed from the residuals, or not deposited into the 

system to begin with.  [WAC 173-308-270(2)] 
 
 Pathogens –The site management and access restrictions of WAC 173-308-270 (5)(a)(i)-(ix) 

(5)(b)(i)-(iv) must be met as applicable. [WAC 173-308-080(3)(b)] (Note:  pH adjustments 
may be allowed as an alternative to the site management and access restrictions noted above 
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if approved through the state’s biosolids permit program, although most homeowners may 
find pH monitoring to be cumbersome.  However, as a practice, the addition of lime before 
tilling the material into the soil may assist in reducing pathogens.  Further work as applied 
to composting toilet residuals is needed in this area.) 

 
 Vector Attraction Reduction - The residuals are promptly tilled into the soil or buried so that 

nothing remains exposed to the surface [WAC 173-308-080(4)(b)]. 
 
 Site Management and Access Restrictions – See “Area of Application” and “Pathogens” 

above. 
 
 Annual Application Rate – The residual would have to be applied to an area of land at a 

recommended rate [WAC 173-308-080(6)] 
 
 Recordkeeping - A clear record is kept of how much material was applied, when it was 

applied, and where it was applied [WAC 173-038-290(6)] 
 
 Requirement to Obtain and Provide Information – Any person who prepares or applies 

biosolids to the land must obtain and provide information as required [WAC 173-308-120]. 
 
The land is owned or explicitly controlled by the person who applies it 
 
Other management options are also available under the Washington State Biosolids 
Management regulations, Chapter 173-308 WAC, which should be consulted for a complete 
understanding of the requirements associated with managing the product of composting toilets 
either as domestic septage or as biosolids. 
 
In addition to the requirements noted above, composted material applied to the land must meet 
the horizontal separation requirements established for the soil dispersal component in WAC 
246-272A-0210 [Table IV – Minimum Horizontal Separation], and the vertical separation 
requirements established for gravity distribution systems in WAC 246-272A-0230 [Table VI – 
Treatment Component Performance Levels and Methods of Distribution] 
 
OTHER MANAGEMENT OPTIONS: 
 
Collection and management by a licensed domestic septage pumper/hauler [WAC 296-272A-
0320] 
 
Disposal of the product as solid waste into the municipal solid waste stream (if allowed within 
the given jurisdiction) [WAC 173-08-060(3)], [WAC 173-351-220(10)] 
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Subsection A2 – Incinerating Toilets 
 
1. Introduction to Incinerating Toilets 
 

1.1. An incinerating toilet is a self-contained unit that reduces non-water-carried human 
sanitary wastes to ash and evaporates the liquid portion.  Wastes are deposited directly 
into a combustion chamber and are incinerated upon a signal.  The process is fueled by 
LP or natural gas, fuel oil or electricity. 

 
2. Incinerating Toilet Performance Standards 
 

2.1. Listing - Before a local health jurisdiction may issue an installation permit for a 
specific proprietary incinerating toilet, the brand and model must be included on the 
current DOH List of Registered On-site Treatment and Distribution Products (WAC 
246-272A-0110(1)). 

 
2.2. Testing 

 
2.2.1. Proprietary Product 

 
2.2.1.1. A proprietary product is a sewage treatment and distribution technology, 

method, or material that is subject to a patent, or trademark. 
 

2.2.1.2. Proprietary products must have testing conducted by a testing facility 
accredited by ANSI, independent from the manufacturer. 

 
2.2.1.3. Incinerating toilets of proprietary design must be tested according to the 

protocol established in the National Sanitation Foundation (NSF) P157: 
Electrical Incinerating Toilets - Health and Sanitation (April 2000). 

 
2.2.1.4. To be included on the DOH List of Registered On-Site Treatment and 

Distribution Products, product test results must meet the performance 
requirements established in the NSF test protocol.  DOH does not require 
manufacturers to have testing and analysis of their product, or on-going 
product certification by NSF. 

 
2.2.2. Public Domain Technology  

 
2.2.2.1. A public domain technology is a sewage treatment and distribution 

technology, method, or material which is not subject to patent, or 
trademark, and is therefore available to be used by any member of the 
public without cost or obligation to a patent, or trademark holder. 

 
2.2.2.2. The DOH is not aware of any public domain incinerating toilets at this time. 
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3. Incinerating Toilet Application Standards 
 

3.1. Permitting - The local health officer or department shall only permit installation of 
sewage technologies for which there are departmental recommended standards and 
guidance, or a proprietary treatment product if it appears on the DOH List of Registered 
On-site Treatment and Distribution Products 

 
3.1.1. RS&G - Recommended Standards and Guidance have been approved by the DOH 

for incinerating toilets. 
 

3.1.2. Listed Products - For proprietary treatment products, only the specific models 
listed by the DOH on the List of Registered On-Site Treatment and Distribution 
Products are approved.  Others in manufacturers’ product-lines are not approved 
for use in Washington State.  If in doubt, check with DOH for current listing 
information. 

 
3.1.3. Permits Required - Installation, and if required, operational, permits must be 

obtained from the appropriate local health officer prior to installation and use.  
 

3.2. Use Criteria - Incinerating toilets may be used where occupancy or use patterns are 
full-time or part-time, permanent or temporary, commercial or residential. 

 
3.2.1. Where potable water is provided and greywater is generated, incinerating toilets 

may only be used when combined with an approved on-site greywater treatment 
and dispersal system, or public sewage system. 

 
3.2.2. Where potable water is not provided and greywater is not generated, incinerating 

toilets may be used without an approved on-site greywater treatment and dispersal 
system or public sewage system. 

 
3.3. Influent Characteristics - Washington State currently approves incinerating toilets that 

do not use flush water to transport excrement and toilet paper from the toilet to the 
treatment chamber.  Only urine, feces, and toilet paper are introduced into the 
incinerating toilet system. 

 
3.4. Incinerating Toilet Size / Model Selection - For proprietary incinerating toilets, follow 

the number of users or uses per day identified on the List of Registered On-site 
Treatment and Distribution Products.  The DOH is not aware of any public domain 
incinerating toilets at this time. 

 
3.5. Installation 

 
3.5.1. Incinerating toilets must be installed according to the manufacturer's instructions 

in compliance with state and local requirements. 
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3.5.2. Incinerating toilets must be installed by a person approved by the local health 
officer. 

 
3.6. Horizontal Separation 

 
3.6.1. For incinerating toilets installed entirely within a structure or a service vault, there 

are no specific set-back requirements. 
 

3.6.2. For incinerating toilets where a part of the unit is installed directly in or on the 
ground, on the exterior of or below the structure served, the setback requirements 
are the same as prescribed for sewages tanks in WAC 246-272A-0210. 

 
3.7. Vertical Separation - For incinerating toilets installed entirely within a structure or a 

service vault, there are no specific vertical separation requirements. 
 
4. Incinerating Toilet Design Standards 
 

4.1. Access Ports - Access ports must be sized and located to facilitate the installation, 
removal, sampling, examination, maintenance, and servicing of components and 
compartments that require routine maintenance and inspection. 

 
 

4.2. Incinerating Toilet Design Standards 
 

4.2.1. Materials 
 

4.2.1.1. Materials used in the construction of incinerating toilets must be capable of 
resisting adverse conditions anticipated in the typical use environment, 
including climate, process temperatures, and cleaning procedures as 
prescribed by the manufacturer.  All materials used must be durable and 
easily cleaned.  Dissimilar materials may be used in mating parts, but must 
have galvanic compatibility or be joined with insulating fittings. 

 
4.2.2. Safety 

 
4.2.2.1. Components must be designed and constructed so as not to present any 

hazardous or unsafe condition which may adversely affect personnel or 
property. 

 
4.2.2.2. All electrical work, materials, and equipment must comply with applicable 

provisions of the National Electrical Manufacturers' Association (NEMA), 
and the National Electrical Code, as well as local codes. 

 
4.2.2.3. All gas-fired incinerating devices must comply with the applicable safety 

provisions of ANSI Standard Z21.61-1983 (R1996) for Gas-Fired Toilets. 
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4.2.3. Design Criteria 
 

4.2.3.1. Incinerating toilets must be capable of accommodating full or part-time 
usage. 

 
4.2.3.2. The devices must be watertight and designed to prevent the discharge of 

untreated wastes to the environment. 
 

4.2.3.3. Ventilation components must be independent of other household venting 
systems.  Venting connections must not be made to room vents or to 
chimneys.  All vents must be designed to prevent flies and other insects 
from entering the device. 

 
4.2.3.4. Component parts which are subject to malfunction, wear, or require 

cleaning must be accessible for inspection, cleaning, repair, or replacement. 
 Surfaces which are accessible to the user must be easily cleaned. 

 
5. Incinerating Toilet Operation & Maintenance Standards  
 

5.1.1. General Standards 
 

5.1.1.1. The owner / operator of the on-site sewage system must notify the local 
health department when the unit fails to function properly. 

 
5.1.1.2. The residence or facility owner is responsible for assuring proper operation 

and providing timely maintenance of the incinerating toilet and all other 
components of the on-site sewage treatment and dispersal system 
(greywater treatment and dispersal component). 

 
5.1.1.3. The authorized proprietary product representative must instruct, or assure 

that instruction is provided to, the residence or facility owner in proper 
operation of the incinerating toilet.  Emphasis must be placed on those 
aspects related to operating and maintaining the incinerating toilet within its 
normal operating range. 

 
5.2. Owner's Manual - Each incinerating toilet system must be accompanied by a 

comprehensive owner's manual developed / assembled by the system designer and/or 
installer that addresses all components of the entire on-site wastewater system.  The 
manual may be a collection of individual system component manuals.  The authorized 
proprietary product representative must provide a manufacturer-prepared manual to the 
sewage system designer for the system owner.  The manual(s) must be written to be 
easily understood by the owner and must include, at a minimum: 

 
5.2.1. The system's primary functional components, equipment manufacturer(s) and 

model designation; 
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5.2.2. A statement designating treatment capacity (such as number of users or uses per 
day); 

 
5.2.3. A functional description of system operation, including diagrams illustrating basic 

system design and flow-path; 
 

5.2.4. A clear statement of examples of the types of waste that can be effectively treated 
by the system; 

 
5.2.5. A list of household substances that, if discharged to the system, may adversely 

affect the system, the process, or the environment; 
 

5.2.6. Comprehensive operating instructions that clearly delineate proper function of the 
system, operating and maintenance responsibilities of the owner and authorized 
service personnel, and service-related obligations of the manufacturer(s); 

 
5.2.7. Requirements and recommended procedures for the periodic removal of residuals 

from the system; 
 

5.2.8. A course of action to be taken if the system is to be used intermittently or if 
extended periods of non-use are anticipated, or if subjected to an electrical power 
interruption; 

 
5.2.9. Detailed methods and criteria to be used to identify system malfunction or 

problems; 
 

5.2.10. List of replacement parts; 
 

5.2.11. Specifications pertaining to the energy source and energy required for proper 
operation of the incinerating toilet; and 

 
5.2.12. The name and telephone number of an appropriate service representative to be 

contacted in the event that a problem with the system occurs. 
 

5.3. Installation Manual - Incinerating toilet manufacturers must provide comprehensive 
and detailed installation instructions to authorized representatives.  Manufacturers of 
other system components must make available to the sewage system designer and/or 
installer similar documentation.  The manual must be written to be easily understood by 
the installer and must include, at a minimum: 

 
5.3.1. A numbered list of system components and an accompanying illustration, 

photograph, or print in which the components are respectively identified; 
 

5.3.2. Design, construction, and material specifications, for the system's components; 
 

5.3.3. Wiring schematics for the system's electrical components; 
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5.3.4. Off-loading and unpacking instructions including safety considerations, 

identification of fragile components, and measures to be taken to avoid damage to 
the system; 

 
5.3.5. A process overview of the function of each component and the expected function 

of the entire system when all components are properly assembled and connected; 
 

5.3.6. A clear description of system installation requirements including plumbing and 
electrical power requirements, ventilation, air intake protection, bedding, 
hydrostatic displacement protection, water tightness, slope, and miscellaneous 
fittings and appurtenances; 

 
5.3.7. A sequential installation procedure from the residence out; 

 
5.3.8. Repair or replacement instructions in the event that a system has flaws that would 

inhibit proper functioning and a list of sources where replacement components 
can be obtained; and 

 
5.3.9. A detailed start-up procedure. 

 
5.4. O&M Service Recordkeeping and Reporting - The extent of the data reported and the 

frequency of reporting depends on various issues, such as the complexity of the overall 
on-site sewage system and the risk (to public health or the environment) presented by 
specific site characteristics.  A greater monitoring or service frequency and an increase 
the detail of reporting may result.  The local health officer must specify the type of 
information to be reported, to whom it needs to be reported, the format of the 
information and the frequency of reporting. 

 
5.5. System Operation and Maintenance - Follow the manufacturer’s instructions for 

operation and maintenance. 
 

5.6. Disposition of the Final Product - Removal, beneficial use or disposal of incinerated 
materials must be done in a manner that meets federal, state and local regulations. 
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Subsection A3 - Vault Toilets 
 
1. Introduction to Vault Toilets 
 

A vault toilet is a sewage technology that incorporates 1) a structure enclosing a toilet 
above a water-tight (preventing liquid infiltration into the soil) storage chamber for 
human waste, 2) the services of a sewage pumper/hauler, and 3) the off-site treatment and 
disposal for the sewage generated.  Portable chemical toilets are not included in this 
category. 

 
2. Vault Toilet Performance Standards 
 

2.1. Listing - Specific vault toilets are not sewage treatment or distribution products, and do 
not appear on the department’s List of Registered On-site Treatment and Distribution 
Products.  They may be permitted by local health officers as sewage technologies 
(WAC 246-272A-0010) because there are departmental Recommended Standards and 
Guidance for use of this technology. 

 
2.2. Testing 

 
2.2.1. Proprietary and public domain vault toilets must be tested for water-tightness 

according to the DOH Recommended Standards and Guidance for On-site 
Sewage System Tanks, July 1, 2007 as updated. 

 
2.2.2. Specifications, where provided in this document, have been identified as 

appropriate for vault toilet systems. 
 
3. Vault Toilet Application Standards 
 

3.1. Permitting - Installation, and if required, operational, permits must be obtained from 
the appropriate local health officer prior to installation and use. 

 
3.2. Use Criteria - Vault toilets may be used where occupancy or use patterns are full-time 

or part-time, permanent or temporary, commercial or residential. 
 

3.2.1. Where potable water is provided and greywater is generated.  Vault toilets may 
only be used when combined with an approved on-site greywater treatment and 
dispersal system, or public sewage system. 

 
3.2.2. Where potable water is not provided and greywater is not generated.  Vault toilets 

may be used without an approved on-site greywater treatment and dispersal 
system or public sewage system. 
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3.3. Influent Characteristics - Only vault toilets that do not use flush water to transport 
sewage from the toilet to the treatment / storage receptacle may be used.  Only urine, 
feces and toilet paper are introduced into the vault toilet units. 

 
3.4. Vault Toilet Size / Model Selection - For vault toilets, follow the design standards. 

 
3.5. Installation 

 
3.5.1. Vault toilets must be installed according to the manufacturer's instructions in 

compliance with state and local requirements. 
 

3.5.2. Vault toilets must be installed by a person approved by the local health officer. 
 

3.6. Horizontal Separation 
 

3.6.1. For vault toilets the setback requirements are the same as prescribed for sewage 
tanks in WAC 246-272A-0210. 

 
3.6.2. Vault toilets must not be installed in areas subject to surface water flooding. 

 
3.7. Vertical Separation - For vault toilets there is no minimum vertical separation between 

the lowest portion of the vault and the highest seasonal water table or creviced bedrock. 
 

3.8. Suitable Soils - Installation of vault toilets is not dependent upon soil type, as the soil is 
not used to treat or dispose of vault contents. 

 
4. Vault Toilet Design Standards 
 

4.1. Access Ports - Access ports must be sized and located to facilitate the installation, 
removal, sampling, examination, maintenance, and servicing of components and 
compartments that require routine maintenance and inspection.  Manholes, risers or 
service vaults used for access ports must be protected against unauthorized access. 

 
4.2. Design Criteria - (Note: the following information is excerpted from the In-Depth 

Design and Maintenance Manual for Vault Toilets, USDA, Forest Service (July 1991)2. 
 This document was developed for the Forest Service, and as such is directed to the use 
of vault toilets in campground and other remote settings.  The design concepts it 
presents are applicable to other applications of vault toilets. 

 
4.2.1. The recommended standards excerpted below are for private, individual 

homeowner vault toilet use.  When designing and reviewing designs for public 
settings (parks, campgrounds, rest areas, etc.) the reader is directed to follow the 
full design criteria in the design and maintenance manual.  Referring to this 
design manual is highly recommended when designing, placing, constructing and 
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maintaining a vault toilet for any application.  Considerable more detail and 
explanation is presented in the complete manual. 

 
4.2.2. The Vault 

 
4.2.2.1. There must be one vault for each toilet riser. 

 
4.2.2.2. All interior vault surfaces must be sealed to prevent leaking and absorption 

of odors into the material used to construct the vault.  If the building floor 
slab is the top of the vault, then the underneath side of the floor slab (top 
interior of the vault) must be sealed to prevent odor absorption. 

 
4.2.2.3. The vault must be adequate to withstand the anticipated structural, 

hydraulic, and buoyant forces.  The vault must not become buoyant when in 
contact with groundwater.  The vault surfaces must be resistant to corrosion 
and damage from additives and chemicals used in maintenance. 

 
4.2.2.4. The vault must have a bottom slope of 1 inch per foot from under the toilet 

riser towards the outside cleanout area so that the waste can be more 
thoroughly removed. 

 
4.2.2.5. The vault must have a 24-inch diameter (minimum) lightweight manhole 

cover installed to the rear or side of the building, located over the lowest 
portion of the vault.  The manhole cover must be sealed to prevent air and 
water from entering the vault.  The manhole cover should be raised, with 
the surrounding concrete sloped away using a minimum slope of ½ inch per 
foot (Manhole covers are only for vault toilets.) 

 
4.2.2.6. The size of the vault is determined by the amount of use at each site.  The 

size is usually 750 to 1,000 gal.  For estimating purposes, 1,500 uses equals 
approximately 100 gal. 

 
4.2.2.7. The depth of the vault must be no deeper than 5 feet. 

 
4.2.3. Building Interior Floor Surface 

 
4.2.3.1. The floor must be sloped ½ inch per foot from the back to the front door so 

that water will not "pocket" and cleaning will be easier. 
 

4.2.3.2. The floor must be completely sealed to prevent any staining or odor 
absorption. 

 
4.2.4. Interior Building Walls and Ceiling 

 
4.2.4.1. The walls must be nonporous. 
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4.2.4.2. The walls must be light in color to assist in reflecting available light. 
 

4.2.4.3. The walls must be designed to be easily cleaned. 
 

4.2.4.4. The walls must be free from ledges, angles, and shelves so that less dirt 
accumulates and cleaning is easier. 

 
4.2.4.5. Each building must have an insulated ceiling so that the interior of the 

building is not heated by the sun shining on the roof. 
 

4.2.5. Building 
 

4.2.5.1. The weight of the building and sealed vault must exceed the buoyancy of 
the compartment to avoid floatation of buried vault privies where high 
ground water can occur. 

 
4.2.5.2. The foundation or portion of the structure in contact with the soil must be 

rodent-proof to a depth of 18 inches and resistant to decay.  Soil around the 
foundation must be sloped away from the building, compacted, and kept 
free of vegetation to discourage rodent burrowing. 

 
4.2.5.3. Doors, must be self-closing, sturdy and designed to resist warping. 

 
4.2.6. Toilet Riser 

 
4.2.6.1. The riser must have no cracks and crevices on outside surfaces that can 

accumulate potentially odorous materials. 
 

4.2.6.2. The riser must have a toilet seat and cover assembly that does not seal, 
preventing air from circulating through the chamber. 

 
4.2.6.3. The riser must be easy to clean and impervious to oxidizing cleaning 

agents. 
 

4.2.7. Lighting - Lighting within the building must be adequate for the visitor to 
comfortably function, but not directed in such a way that the visitor can see the 
waste in the vault.  Do not use overhead skylights. 

 
4.2.8. Air Vent for the Building 

 
4.2.8.1. The vent in the building, necessary to supply replacement air for the air 

drawn from the vault, must be around 120 square inches of free area for a 
single unit toilet. 

 
4.2.8.2. There must be only one vent opening in the building.  The opening must be 

placed only on one side of the building (the side that the prevailing wind 
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blows against).  The "side” can be either side, or the front or back of the 
building. 

 
4.2.8.3. The vent must be located "head-high" on the building if there is a constant 

prevailing wind hitting that side.  For shifting winds, the vent must be 
placed as low to the ground as possible and on the side where the wind is 
most predominant during the use period.  If there is an up-canyon wind in 
the morning and a down-canyon wind during the afternoon, then the vent 
must be placed on an adjacent wall surface as low to the ground as possible 
so the wind has the least effect of aspirating air from the building. 

 
4.2.8.4. There must be no screen in the vent opening unless the size is ¼ inch mesh 

(least dimension). 
 
 

4.2.9. Vent to Aspirate Odors Out of the Vault 
 

4.2.9.1. The vault vent must be a minimum of 12 inches in diameter.  Each vault 
must have its own vent.  The 12-inch size is for single unit toilets only. 

 
4.2.9.2. The top of the vent pipe must be a minimum height of 3 feet above the 

highest point of the roof. 
 

4.2.9.3. The 12-inch diameter pipe above the roof must be painted a dark color to 
take advantage of potential convection resulting from the sun's energy as 
the sun heats the pipe.  This effect is minimal, but everything helps. 

 
4.2.9.4. The top of the 12-inch pipe must remain uncovered and unscreened.  If a 

top is absolutely necessary, it should be a flat plate placed 12 inches above 
the top of the pipe and supported by three thin metal rods so as not to 
interfere with the aspiration aspects of the wind flowing over the open top 
pipe. 

 
4.2.10. Placing the Building on the Site 

 
4.2.10.1. A building that is correctly designed, in all aspects, will not function 

properly unless it is located properly in the field. 
 

4.2.10.2. The building must be placed to take advantage of the wind flow or the sun's 
energy, preferably both. 

 
4.2.10.3. The building must not be placed in a hollow, beneath an overhang, on the 

lee side of a ridge, immediately adjacent to a dense tree line, or in dense 
brush and/or trees.  Both the building location and orientation are important. 
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4.2.10.4. Place the building so that odors emitted from the vent stack will not affect 
campground spurs, group use areas, boat launch areas, etc. 

 
4.2.10.5. Do not place two single unit or two two-unit toilet buildings close together 

and in line with the direction of the prevailing wind. 
 
5. Vault Toilet Operation & Maintenance Standards 
 

5.1. General Standards 
 

5.1.1. The owner / operator of the on-site sewage system must notify the local health 
department when the unit fails to function properly. 

 
5.1.2. The residence or facility owner is responsible for assuring proper operation and 

providing timely maintenance of the vault toilet and all other components of the 
on-site sewage treatment and dispersal system (greywater treatment and soil 
dispersal component). 

 
5.1.3. The authorized representative must instruct, or assure that instruction is provided 

to, the residence or facility owner in proper operation of the vault toilet.  
Emphasis must be placed on those aspects related to operating and maintaining 
the vault toilet within its normal operating range. 

 
5.2. Owner's Manual - Each vault toilet system must be accompanied by a comprehensive 

owner's manual developed / assembled by the system designer and/or installer that 
addresses all components of the entire on-site wastewater system.  The owner’s manual 
shall include specific instruction for system installation, operation and maintenance, and 
troubleshooting and repair.  The manual may be a collection of individual system 
component manuals.  For registered proprietary systems, the authorized proprietary 
product representative must provide a manufacturer-prepared manual to the sewage 
system designer for the system owner.  The manual(s) must be written to be easily 
understood by the owner/operator and must include, at a minimum: 

 
5.2.1. The system's primary functional components, equipment manufacturer(s) and 

model designation; 
 

5.2.2. A statement designating treatment capacity (such as number of users or uses per 
day); 

 
5.2.3. A functional description of system operation, including diagrams illustrating basic 

system design and flow-path; 
 

5.2.4. A clear statement of examples of the types of waste that can be effectively treated 
by the system; 
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5.2.5. A list of household substances that, if discharged to the system, may adversely 
affect the system, the process, or the environment; 

 
5.2.6. Comprehensive operating instructions that clearly delineate proper function of the 

system, operating and maintenance responsibilities of the owner and authorized 
service personnel, and service-related obligations of the manufacturer(s); 

 
5.2.7. Requirements and recommended procedures for the periodic removal of residuals 

from the system; 
 

5.2.8. A course of action to be taken if the system is to be used intermittently or if 
extended periods of non-use are anticipated, or if subjected to an electrical power 
interruption; 

 
5.2.9. Detailed methods and criteria to be used to identify system malfunction or 

problems; 
 

5.2.10. List of replacement parts; 
 

5.2.11. Specifications pertaining to the energy source and energy required for proper 
operation of the vault toilet; and 

 
5.2.12. The name and telephone number of an appropriate service representative to be 

contacted in the event that a problem with the system occurs. 
 

5.3. Installation Manual - Vault toilet manufacturers must provide comprehensive and 
detailed installation instructions to authorized representatives.  Manufacturers of other 
system components must make available to the sewage system designer and/or installer 
similar documentation.  The manual must be written to be easily understood by the 
installer and must include, at a minimum: 

 
5.3.1. A numbered list of system components and an accompanying illustration, 

photograph, or print in which the components are respectively identified; 
 

5.3.2. Design, construction, and material specifications, for the system's components; 
 

5.3.3. Wiring schematics for the system's electrical components; 
 

5.3.4. Off-loading and unpacking instructions including safety considerations, 
identification of fragile components, and measures to be taken to avoid damage to 
the system; 

 
5.3.5. A process overview of the function of each component and the expected function 

of the entire system when all components are properly assembled and connected; 
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5.3.6. A clear description of system installation requirements including plumbing and 
electrical power requirements, ventilation, air intake protection, bedding, 
hydrostatic displacement protection, water tightness, slope, and miscellaneous 
fittings and appurtenances; 

 
5.3.7. A sequential installation procedure from the residence out; 

 
5.3.8. Repair or replacement instructions in the event that a system has flaws that would 

inhibit proper functioning and a list of sources where replacement components 
can be obtained; and 

 
5.3.9. A detailed start-up procedure. 

 
5.4. O&M Service Recordkeeping and Reporting - The extent of the data reported and the 

frequency of reporting depends on various issues, such as the complexity of the overall 
on-site sewage system and the risk (to public health or the environment) presented by 
specific site characteristics.  A greater monitoring or service frequency and an increase 
the detail of reporting may result.  The local health officer must specify the type of 
information to be reported, to whom it needs to be reported, the format of the 
information and the frequency of reporting. 

 
5.5. System Operation and Maintenance 

 
5.5.1. Materials which are not rapidly biodegradable or larger than three inches in 

diameter should never be disposed of in a vault toilet.  Toilet paper will not cause 
problems. 

 
5.5.2. Concrete is severely attacked by a high pH (9+), because the alkali combines with 

the calcium hydroxide and expands, causing what looks like freeze / thaw 
spalling.  Type 5 cement, having less tricalcium aluminate (cementing agent), is 
commonly used to reduce alkali attack.  However, penetration continues, so 
LIME must never be added to a vault toilet.  

 
5.5.3. Contents of vault toilets must be removed at a frequency that protects public 

health by preventing user-contact with the vault contents.  
 
 
Disposition of the Final Product - Contents removed must be hauled to a sewage treatment 
facility for treatment and disposal in a manner that is consistent with federal, state, and local 
requirements, including the federal sludge standard, 40 CFR Part 503, and the Washington State 
biosolids standard, Chapter 173-308 WAC. 
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Subsection A4 – Pit Toilets 
 
1. Introduction to Pit Toilets 
 

A pit toilet is an on-site sewage disposal unit consisting of a structure overlying an 
excavation not exceeding five feet in depth in which human excrement (human feces and 
urine) is directly deposited for permanent placement in the ground.  Pit toilets, due to site 
and soil considerations, have very limited application. 

 
2. Pit Toilet Performance Standards 
 

2.1. Listing- The DOH is not aware of any proprietary pit toilets at this time, and therefore 
has not included pit toilet systems on the DOH List of Registered On-site Treatment 
and Distribution Products. 

 
2.2. Testing 

 
2.2.1. Proprietary Product - The DOH is not aware of any proprietary pit toilets. 

 
2.2.2. Public Domain Technology 

 
2.2.2.1. A pit toilet system is a public domain technology or design which is not 

protected by patent, or trademark, and is therefore available to be used by 
any member of the public without cost or obligation to a patent, or 
trademark holder. 

 
2.2.2.2. Specifications, where provided in this document, have been identified as 

appropriate for pit toilet systems.  Testing is not required of public domain 
pit toilets when designed, constructed, operated and maintained according 
to the specifications where provided in this document. 

 
3. Pit Toilet Application Standards 
 

3.1. RS&G - Recommended Standards and Guidance have been approved by the DOH for 
pit toilets. 

 
3.2. Permitting - Installation, and if required, operational permits must be obtained from the 

appropriate local health officer prior to installation and use. 
 

3.3. Use Criteria - Pit toilets may be used where occupancy or use patterns are full-time or 
part-time, permanent or temporary, commercial or residential. 
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3.3.1. Where potable water is provided and greywater is generated, pit toilets may only 
be used when combined with an approved on-site greywater treatment and 
dispersal system, or public sewage system.  

 
3.3.2. Where potable water is not provided and greywater is not generated, pit toilets 

may be used without an approved on-site greywater treatment and dispersal 
system or public sewage system.  

 
 

3.4. Influent Characteristics - Washington State currently approves only pit toilets that do 
not use flush water to transport sewage from the toilet to the treatment / storage 
receptacle.  Only urine, feces and toilet paper are introduced into the pit toilet units. 

 
3.5. Pit Toilet Size / Model Selection - For pit toilets, follow the design standards below. 

 
3.6. Installation 

 
3.6.1. Pit toilets must be installed in compliance with state and local requirements. 

 
3.6.2. Pit toilets must be installed by a person authorized by the local health officer. 

 
3.7. Horizontal Separation 

 
3.7.1. For pit toilets the setback requirements are the same as prescribed for soil 

dispersal components in WAC 246-272A-0210.  
 

3.7.2. Pit toilets must not be installed in areas subject to surface water flooding. 
 

3.8. Vertical Separation - For pit toilets, a minimum vertical separation of four feet must 
be maintained between the pit bottom and the highest seasonal water table, restrictive 
layer, creviced bedrock, or soil type 1. 

 
3.9. Suitable Soils - Pit toilets are not to be installed in soils consisting of medium sands or 

coarser (Soil Types 1, 2, 3).  Pit toilets may be installed only in Soil Types 4 through 6. 
 
4. Pit Toilet Design Standards 
 

4.1. Design Criteria 
 

4.1.1. The depth of the pit must not exceed five feet.  This allows for material 
accumulation of three feet prior to abandonment with a minimum two feet of soil 
cover when backfilled. 

 
4.1.2. The building must completely cover the excavation, firmly contacting the ground 

to prevent accidental human, animal, or vector access to the contents of the pit. 
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4.1.3. Design elements found in Section A, Sub-Section A3 of this document (Vault 

Toilets), other than those specific to the sealed vault, may be applied to the design 
of a pit toilet. 

 
5. Pit Toilet Operation & Maintenance Standards 
 

5.1. General Standards 
 

5.1.1. The owner / operator of the pit toilet must notify the local health department when 
problems are noted. 

 
5.1.2. The residence or facility owner is responsible for assuring proper operation and 

providing timely maintenance of the pit toilet and all other components of the on-
site sewage treatment and dispersal system (greywater treatment and soil dispersal 
component). 

 
5.1.3. The authorized representative must instruct, or assure that instruction is provided 

to the residence or facility owner in proper operation of the pit toilet.  Emphasis 
must be placed on those aspects related to operating and maintaining the pit toilet 
within its normal operating range.  

 
5.2. Owner's Manual 

 
5.2.1. Each on-site sewage system incorporating a pit toilet as a component of the 

overall system (e.g., systems where potable water is provided and greywater is 
generated, and pit toilets are used when combined with an approved on-site 
greywater treatment and dispersal system, or public sewage system) must be 
accompanied by a comprehensive owner's manual developed / assembled by the 
on-site sewage system designer that includes specific instruction for the overall 
system installation, operation and maintenance, and troubleshooting and repair.  
The manual may be a collection of individual system component manuals.  The 
authorized proprietary product representative must provide a manufacturer-
prepared manual to the sewage system designer for the system owner.  The 
manual(s) must be written to be easily understood by the owner and must include, 
at a minimum: 

 
5.2.1.1. The system's primary functional components, equipment manufacturer(s) 

and model designation; 
 

5.2.1.2. A statement designating treatment capacity (such as number of users or uses 
per day); 

 
5.2.1.3. A functional description of system operation, including diagrams 

illustrating basic system design and flow-path; 
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5.2.1.4. A clear statement of examples of the types of waste that can be effectively 
treated by the system; 

 
5.2.1.5. A list of household substances that, if discharged to the system, may 

adversely affect the system, the process, or the environment; 
 

5.2.1.6. Comprehensive operating instructions that clearly delineate proper function 
of the system, operating and maintenance responsibilities of the owner and 
authorized service personnel, and service-related obligations of the 
manufacturer(s); 

 
5.2.1.7. Requirements and recommended procedures for the removal of residuals 

from the system, if necessary; 
 

5.2.1.8. A course of action to be taken if the system is to be used intermittently or if 
extended periods of non-use are anticipated, or if subjected to an electrical 
power interruption; 

 
5.2.1.9. Detailed methods and criteria to be used to identify system malfunction or 

problems; 
 

5.2.1.10. List of replacement parts; and 
 

5.2.1.11. The name and telephone number of an appropriate service representative to 
be contacted in the event that a problem with the system occurs. 

 
5.2.2. Each on-site sewage system incorporating a pit toilet as the sole component of the 

overall system (e.g., a park campground) must be accompanied by an owner's 
manual developed / assembled by the authorized representative that includes 
specific information regarding the pit toilet installation, operation and 
maintenance, and troubleshooting and repair. 

 
5.3. O&M Service Recordkeeping and Reporting - The extent of the data reported and the 

frequency of reporting depends on various issues, such as the complexity of the overall 
on-site sewage system and the risk (to public health or the environment) presented by 
specific site characteristics.  A greater monitoring or service frequency and an increase 
the detail of reporting may result.  The local health officer must specify the type of 
information to be reported, to whom it needs to be reported, the format of the 
information and the frequency of reporting. 

 
5.4. System Operation and Maintenance 

 
5.4.1. Pit toilets shall receive routine servicing to insure sanitation. 

 
5.4.2. Relocation of a privy to another pit on the same site must be done only after 

consulting the local health department.  
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5.4.3. Abandoned pits must be backfilled with at least two feet of soil to normal ground 

level and surface depressions eliminated.  
 

5.4.4. If the contents of pit toilets are removed from the pit, they must be handled in 
such a way the meets federal, state and local regulations, including the federal 
sludge standard, 40 CFR Part 503, and the Washington state biosolids standard, 
Chapter 173-308 WAC.  
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Section B - Greywater Systems  
 
1. Introduction to Greywater Systems 
 
Greywater systems are virtually the same as combined-wastewater on-site sewage systems.  
Gravity flow greywater systems consist of a septic tank and a subsurface drainfield.  Pressurized 
greywater systems consist of a septic tank, a pump chamber or vault, and a subsurface drainfield. 
 Other types of sewage technologies, pre-treatment methods and drainfield design and materials 
options may also be incorporated in greywater systems. 
 
The primary distinction between a greywater system and a combined wastewater system is the 
lower volume of wastewater.  As a result the size of the septic tank and the subsurface drainfield 
is smaller compared to a system that treats and disposes of all the household wastewater 
(combined) through a septic tank and drainfield. 
 
To help assure that future household fixture and/or plumbing changes do not overload the 
greywater treatment and dispersal system, the household and system plumbing must be clearly 
identified GREYWATER ONLY - NOT FOR COMBINED WASTEWATER). 
 
In addition to the water conserving nature of waterless toilets / greywater systems, the greywater 
system drainfield can be designed and located to reuse greywater for subsurface irrigation.  
Drainfield designs (methods and materials) which place the distributed wastewater in close 
proximity to the root zone of turf grasses, plants, shrubs and trees may be used to enhance the 
reuse potential of greywater as it is treated in the soil, assuring public health protection.  A 
relatively new piping method and material is presented in the Recommended Standards and 
Guidance for Subsurface Drip Systems as a design option for the dispersal / reuse of greywater. 
 
When greywater systems are designed, installed, and operated & maintained to maximize their 
potential as a greywater re-use irrigation system, various items should be considered.  Among 
these are plant water and nutrient needs and limits, salt tolerances, depth of root zones, etc.  The 
development of a landscape plan is recommended.  Information about these issues is presented in 
the Appendix. 
 
2. Performance Standards  
 

2.1. Greywater treatment & dispersal / reuse systems must provide treatment and dispersal 
at least equal to that provided by conventional on-site sewage systems. 

 
3. Application Standards  
 

3.1. All permitting, installation and inspection requirements are the same as required in 
Chapter 246-272A WAC. 
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3.2. Greywater on-site sewage systems may be used with new residential construction and 
existing dwellings.  Internal household plumbing may be modified (consistent with 
local plumbing code) to route any portion of the household greywater to the greywater 
on-site sewage system. 

 
3.3. Greywater on-site sewage systems may be located anywhere conventional or alternative 

on-site sewage systems are allowed.  Site conditions, vertical separation, pretreatment 
requirements, setbacks and other location requirements are the same as described in 
Chapter 246-272A WAC. 

 
3.4. Greywater on-site sewage systems must provide permanent, year-round treatment and 

dispersal of greywater unless this is already provided by an approved on-site system or 
connection to public sewer (see Section 4.3 “Seasonal vs. Year-Round Greywater 
Reuse). 

 
3.5. Greywater on-site sewage systems must be installed with an approved waterless toilet 

or other means of sewage treatment for blackwater approved by the local health officer. 
 

3.6. Greywater systems are intended to treat and dispose “residential strength” greywater.  
Greywater exceeding typical residential strength must receive pre-treatment to at least 
residential strength levels. 

 
4. Design Standards 
 

4.1. Design requirements for greywater on-site sewage systems, unless otherwise noted 
here, are the same as the requirements for combined wastewater systems presented in 
Chapter WAC 246-272A. 

 
4.1.1. Minimum daily design flows and wastewater tank sizes for greywater systems 

serving single family residences are listed in Table 1. 
 

4.1.2. For residential facilities other than single family residences daily design flow 
must be at least 60 GPD per bedroom with a minimum design flow of 150 GPD 
per dwelling unit.  Septic tank volume must be a minimum of 1.5 times the daily 
peak design flow with a minimum capacity of 1000 gallons. 

 
4.2. Enhancing Subsurface Irrigation Potential 

 
4.2.1. Greywater may be used for subsurface irrigation of trees (including fruit trees), 

shrubs, flowers, lawns and other ground covers but must not be used for watering 
of food crops or vegetable gardens, any type of surface or spray irrigation, to 
flush toilets/urinals or to wash walls, sidewalks or driveways. 

 
4.2.2. The soil dispersal component of a greywater treatment system may be designed to 

enhance the potential for subsurface irrigation.  The efficiency of greywater reuse 
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via subsurface irrigation depends upon the proximity of the drainfield to the root-
zone of plants, shrubs, trees or turf, and the method of distribution.  This may be 
enhanced by: 

 
4.2.2.1. Installing narrower-than-normal trenches shallow in the soil profile (state 

rules do not have a minimum trench width; minimum trench depth is six 
inches). 

 

Gravel and pipe size may limit how narrow a “conventional” trench may be.  It is recommended 
that at least 2 inches of gravel be provided between the sides of the distribution pipe and trench 
sidewalls.  Smaller gravel size (no less than ¾ inch) is recommended for narrow trenches. 

 
4.2.2.2. Using pressure distribution to reduce the height of the trench cross-section 

to enable shallow trench placement, and to assure even distribution. 
 

4.2.2.3. Using subsurface drip system (SDS) technology for shallow system 
placement and equal distribution in close proximity to plant, shrub, turf and 
tree roots.   

 
4.2.3. Some agronomic issues that should be considered with greywater reuse are the 

water needs and salt tolerance of plants to be irrigated (see Appendix for related 
information).  In many cases the volume of greywater generated may not meet the 
water needs of the landscape plantings.  If potable water is used to augment 
greywater for irrigation within the same distribution network, a method of 
backflow prevention approved by the local health officer is required. 

 
4.3. Seasonal vs. Year-Round Greywater Reuse - In some geographical and climatic 

areas, the frost-protection needs of an SDS or a conventional drainfield trench system 
may be counter-productive to effective greywater reuse via subsurface irrigation 
(distribution piping may be too deep for plant root systems).  In these areas local health 
officers may permit seasonal systems where year-round treatment and dispersal is 
provided by an approved sewage system and seasonal subsurface irrigation with 
greywater is provided by a separate system with a shallow drainfield or SDS.  Where 
seasonal systems are allowed various administrative and design issues must be 
addressed. 

 
4.3.1. Both drainfields must meet state & local rule requirements, including soil 

application rates, to assure treatment and dispersal at least equal to that provided 
by gravity or pressure on-site sewage systems according to Chapter 246-272A 
WAC. 

 
4.3.2. Municipal sewer systems may provide year-round sewage dispersal in 

conjunction with seasonal greywater treatment and dispersal systems designed to 
enhance greywater reuse via subsurface irrigation. 
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4.3.3. Seasonal greywater treatment and dispersal / reuse systems must include a three 
way diverter valve to easily divert greywater to the year-round dispersal field or 
sewer when needed (when freezing is a problem). 

 
4.4. Special Case / Laundry Wastewater 

 
4.4.1. Local health officers may permit “laundry wastewater only” greywater dispersal 

or reuse systems for single family residences for either year-round or seasonal 
use.  Greywater systems limited only to laundry wastewater (including laundry 
sinks) may differ from other greywater systems presented in this document 
according to the following: 

 
4.4.1.1. A single compartment retention / pump tank, with a minimum liquid 

capacity of 40 gallons may be used in lieu of the tank recommendations in 
Table 1.  The tank must be warranted by the manufacturer for use with 
wastewater and meet requirements listed in Appendix G of the 1997 edition 
of the Uniform Plumbing Code (UPC). 

 
4.4.1.2. Minimum design flow for  “laundry wastewater only” systems (for the 

purpose of drainfield sizing) must be based on the number of bedrooms in 
the residence and must be no less than 30% of the minimum greywater 
system design flows listed in Table 1. (see Appendix B). 

 
4.4.1.3. A wastewater filter or screen (with a maximum size opening of 1/16 inch) 

must be provided in an accessible location conducive to routine 
maintenance. 

 
5. Operation and Maintenance Standards  
 

5.1. Homeowners are responsible for proper operation and maintenance of their greywater 
systems. 

 
5.2. Operation and maintenance (O&M) requirements for greywater systems are similar to 

the O&M requirements of other comparable (combined wastewater) on-site sewage 
systems.  Specific requirements will vary according to the county where the system is 
located and the specific type of system.  See your local health jurisdiction for local 
system O&M requirements. 

 
5.3. Operation and maintenance requirements of subsurface drip systems are unique and are 

outlined separately in the Recommended Standards and Guidance for Subsurface Drip 
Systems. 

 
5.4. Effluent filters must be cleaned with a minimum frequency in accordance with 

manufacturer’s recommendations. 
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Appendices 
 
Appendix A - Figures 
 

Figure 1.  Vault Toilet 
 

 
 



Water Conserving On-site Wastewater Treatment Systems - Recommended Standards and Guidance 
Effective Date: July 1, 2012 

 

DOH 337-016 Page 53 of 64 

 
Figure 2.  Vault Toilet with Passive Ventilation 
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Figure 3.  Vault Toilet 
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Figure 4.  “Laundry Only” Greywater Tank 
 
 
 

 
 
 
 
 



Water Conserving On-site Wastewater Treatment Systems - Recommended Standards and Guidance 
Effective Date: July 1, 2012 

 

DOH 337-016 Page 56 of 64 

 
Appendix B - Tables 
 
 

Table 1 - Minimum Design Flows & Septic Tank Sizes 
for Greywater On-Site Sewage Systems

 Minimum Design Flow (GPD) Minimum Septic Tank Liquid Volume 
(gallons) 

Number of 
Bedrooms 

Combined 
Wastewater 

System

Greywater 
System 

Laundry Only 
Greywater 

System

Combined 
Wastewater 

System

Greywater 
System 

Laundry Only 
Greywater 

System

 
1 240 150 45 900 450 40 
2 240 150 45 900 450 40 
3 360 180 60 900 450 40 
4 480 240 75 1000 500 40 

each 
additional 

120 60 15 250 125 40 

Design flows for greywater systems are reduced by 37.5% for residences with one and two bedrooms and 
by 50% for residences with 3 or more bedrooms from the minimum design flows for combined 
wastewater systems listed in Chapter WAC 246-272A.  The minimum liquid volumes for greywater 
system septic tanks are reduced 50% from the minimum tank volumes for combined wastewater systems 
in Chapter WAC 246-272A. 

 
 
 
 

Table 2 - Wastewater Characteristics Comparison 
Parameter Influent * 

(mean mg/L) 
 Greywater  

Effluent ** 
(mean mg/L) 

 Combined 
Wastewater 

Blackwater Greywater Greywater 
as percent 

of total 

500 gal 
septic 
tank 

1000 gal 
septic 
tank 

BOD5 260 280 255 63% 101 62 
Suspended 

Solids 
260 450 155 39% 47 46 

Nitrogen 62 145 17 18% 6.5 7.7 
Phosphorous 23 20 25 70% 44 40 

Average Flow 
(gallons) 

45.3 15.9 29.4 65%  

*      Researchers:  Olsson, Wallman, Ligman, Laak, Bennett, Siegrist ;        **    Siegrist 
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Table 3 
Estimated Evapotranspiration for Selected Areas 

in Washington State (inches / week) 
 

West Coast 0.9 
Puget Sound Area 1.0 

Columbia Basin (East Central) 1.9 
Northeastern Washington 1.3 

 
 

Table 4 
Plant Factors for Various Plant Types (unitless) 

 
Plant Plant Factor

Mature Trees 0.80 
Lawns 0.80 

Vines and Shrubs over 4 ft diameter 0.70 
Small shrubs under 4 ft diameter 1.00 

Newly Planted Native Plants 0.70 
Established Native Plants 0.40 

 
 

Table 5 - Plants that are Not Suitable for Irrigation with Greywater 
 

Rhododendrons Impatiens Dogwood 
Bleeding Hearts Begonias Primroses 
Oxalis (Wood Sorrel) Ferns Crape Myrtle 
Hydrangeas Foxgloves Redwoods 
Azaleas Gardenias Holly 
Violets Magnolias Deodar Cedar 
 
 

Table 6 - Plants that Would Probably Do Well with Greywater Irrigation 
 

Sumac Honeysuckle Russian Olive 
Burning Bush Rabbit Brush Mugo Pine 
Roses Italian Stone Pine Many Native Desert Plants 
Rosemary Oaks Junipers 
Big Basin Sage Austrian Pine Sedum 
Fringed Sage Cottonwood Bearded Iris 
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Table 7 - Detergent Comparison 

Product Name P or L Conductivity Alkalinity Sodium 
mg/L

Boron 
mg/L 

Phosphate 
mg/L

Ajax Ultra P 1130 219 292 0.040 11.2 
Alfa Kleen L 25.6 16.8 3.71 << <<< 
All P 2030 659 492 0.10 NT 
All Regular L 116 29.8 39.3 << <<< 
Amway P 939 310 227 << 4.00 
Ariel Ultra P 1020 247 280 0.030 10.8 
Arm and Hammer P 2450 1160 572 << <<< 
Bold L 46.7 68.6 9.74 << <<< 
Bonnie Hubbard Ultra P 1560 617 377  0.036 <<< 
Calgon Water Softner P 1290 345 359 << 22.9 
Cheer Free L 307 80.3 94.7 << <<< 
Cheer Ultra P 710 149 171 0.076 <<< 
Chlorox 2 P 2880 1430 672 11.2 <<< 
Dash P 1060 482 238 2.14 <<< 
Dreft Ultra P 737 328 189 9.75 <<< 
Downy Fabric Softener L 6.37 NT < << <<< 
Ecocover L 132 63.7 24.3 << <<< 
ERA Plus L 102 15.3 26.3 << <<< 
Fab Ultra P 1140 199 443 << 21.7 
Fab 1-Shot Pkt 501 09 109 << 5.26 
Fresh Start P 510 106 132 0.026 8.28 
Gain Ultra P 792 300 180 0.058 <<< 
Greenmark P 1690 568 395 << 1.67 
Ivory Snow P 258 219 70.8 << NT 
Oasis L 89.6 16.2 < << <<< 
Oxydol Ultra P 1030 501 272 11.3 <<< 
Par All Temperature P 2350 431 529 0.049 2.67 
Purex Ultra P 1010 278 231 << <<< 
Sears Plus P 2500 1200 635 << <<< 
Shaklee L 19.0 12.1 6.48 << <<< 
Shaklee Basic L P 1030 285 230 << <<< 
Snuggle Fabric Softener L 2.60 NT < << <<< 
Sun Ultra P 1490 653 335 << 1.58 
Surf Ultra P 989 302 249 << 13.7 
Tide with Bleach L 329 58.3 95.0 2.30 <<< 
Tide Regular L 291 61.2 93.8 0.030 <<< 
Tide Ultra P 959 236 243 0.098 10.7 
Valu Time P 1650 460 371 0.034 1.79 
White King P 266 165 74.0 1.83 NT 
White Magic Ultra P 1140 194 273 0.035 18.5 
Wisk Advanced Action L 221 72.4 56.8 7.41 <<< 
Wisk Power Scoop P 1160 360 319 << 9.77 
Woolite P 1040 22.3 239 0.17 <<< 
Yes L 42.5 10.3 6.40 << <<< 
Tap Water N/A 317 118 42.7 0.042 <<< 
Distilled/Deionized Water N/A 2.03 3.78 < << <<< 
Legend:  P = powder; L = liquid; < means less than the sodium detection limit of 1.0 mg/L; << means Less 
than the boron detection limit of 0.025 mg/l;  <<<means Less than the phosphate detection limit of 1.2 mg/l; 
 NT means Testing of sample not possible. 
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Appendix C - Greywater Reuse 
 
Characteristics of Greywater 
 
Drainfield sizing standards for Greywater systems assume that “residential strength” greywater 
will be delivered to the drainfield (see Glossary of Terms).  Residential waste strength actually 
varies according to individual circumstances, with septic tank capacity, temperature and choice 
of household products, etc. 
 
Soil loading rates in Chapter 246-272A WAC are suitable for septic tank effluent that is equal to 
or less than treatment level E.  See Table 2 for a comparison of wastewater characteristics. 
 
Owners of greywater systems who experience performance problems should sample greywater to 
verify that waste strength is not too high.  Homeowners can reduce waste strength by installing 
screens on kitchen sink drains, by reducing disposal of fats, greases and oils and avoiding the use 
of disposals. 
 
Safety Issues 
 
Greywater can potentially contain toxic chemicals and pathogens such as parasites, infectious 
bacteria and viruses and exposure to it can pose a risk to human health.  For that reason the only 
reuse application permitted for greywater is subsurface landscape irrigation.  Greywater should 
not be used for lawn sprinkling or for watering vegetable gardens (fruit trees are OK). 
 
Homeowners who wish to reuse greywater for subsurface landscape irrigation should exercise 
caution and follow standard sanitary procedures when digging or planting in the vicinity of a 
greywater drainfield or servicing greywater distribution systems. 
 
Cross connection control.  Some periodic flushing of soils to reduce salt build-up or supplements 
of fresh water to irrigated plants may be necessary.  No direct connection between a greywater 
irrigation system and the potable water supply is allowed without an approved form of backflow 
prevention. 
 
Climate 
 
Local climate is an important parameter in designing greywater subsurface irrigations systems.  
Average annual precipitation, local evapotranspiration and frost protection should be considered. 
 See Table 3 for some estimated evapotranspiration rates in Washington State. 
 
Agronomic Issues 
 
The design of a greywater subsurface irrigation system requires consideration of the following 
parameters: 
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The amount of greywater available to irrigate with.  For design purposes the minimum design 
flows in Table 1 must be used to determine the size of the irrigation field / drainfield.  These are 
reasonable estimates but are based on the number of bedrooms in a residence and actual flows 
may vary. 
 
The amount of landscape that can be irrigated.  This is calculated based on area for lawns and 
other ground covers or based on the number of plants for trees and shrubs.  See design examples 
below. 
 
The nutrient and water needs of the plants to be irrigated.  The nutrient needs of the irrigated 
plants should be considered and some plants may require nutrient supplements.  For design 
purposes the water needs of the irrigated plant at maturity should be used.  It is recommended 
that homeowners who wish to irrigate with greywater consult with a nursery, landscape architect 
or local cooperative extension office for more information.  See Table 4 for plant factors that 
reflect relative water needs of various plants. 
 
The greywater compatibility of the plants to be irrigated.  Some plants are better suited than 
others for irrigation with greywater. Generally, shade-loving and acid loving plants do not like 
greywater.  These types of plants are typically found in forests where acid soils predominate.  
See Tables 5 and 6 for some plants that are or are not greywater compatible. 
 
The root depth and root zone area of the plants to be irrigated.  The root depth and root zone 
area of the plants to be irrigated is an important consideration and will vary for different types of 
plants.  Irrigation is more efficient if greywater is delivered to the zone where plants can best use 
it.  Consult with a nursery, landscape architect or local cooperative extension office for more 
information. 
 
Irrigation efficiency/ method of distribution.  The type of distribution system impacts 
irrigation efficiency.  Generally, pressurized distribution is more efficient than gravity and 
subsurface drip systems are the most efficient.  Irrigation efficiency also depends on soil type 
and climate.  Consult with a nursery, landscape architect or local cooperative extension office for 
more information. 
 
Soil Type and Salts.  In areas with very low rainfall it may be advisable to periodically flush 
salts from the soil in the irrigated area.  Flushing is recommended for soils with a high 
percentage of clay or in areas with less annual precipitation than 20 inches per year.  Sandy soils 
are less vulnerable to damage by salts in greywater than clay soils because they drain better. Be 
aware that some harmful effects are not always visible immediately and may take one or two 
years to appear.  Discontinue using greywater if signs of stress in irrigated plants are observed. 
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Design Equations and Examples: 
 
In order to design a greywater irrigation system/on-site sewage system first the amount of 
landscape that can be irrigated must be calculated, and this must be reconciled with the minimum 
drainfield size based on greywater design flow and soil type.  The minimum drainfield size must 
always be maintained.  See the equations and examples below. 
 
To calculate the area that can be irrigated the following equation can be used: 
 
   A = IE x [GP / (ET x PF x 0.623)] 
 

Where:  A = Area that can be landscaped (ft2) 
  IE = Irrigation Efficiency, unitless, always less than 1.0 

        (See note below) 
  GP = Estimated Greywater Production (gallons/week) 
  ET = Evapotranspiration * (inches/week) 
  PF = Plant Factor ** (relative water need of plant) 
  0.623 = Conversion Factor *** 

 
Irrigation efficiency (IE) is the percentage of irrigation water avoidable for consumptive use by 
the plant material.  This will depend on the method of distribution and local conditions.  Consult 
with a local nursery, landscape architect or cooperative extension agent to estimate this value. 
* See Table 3 for some estimated evapotranspiration rates in Washington State. 
**See Table 4 for some plant factors for various types of plants 
 
To calculate the number of plants that can be irrigated the following equation can be used: 
 
   RG = [(0.623 x RZA x PF x ET) / IE] 
 
Where:  RG = The required greywater to be applied (gallons per plant per week) 
  ***0.623 = Conversion Factor (1 inch of water applied over 1 ft2 = .623 gal) 
  RZA = Root Zone Area of the plant to be irrigated at maturity (ft2)   
  PF = Plant Factor (relative water need of plant – unitless - see Table 4  
  ET = Evapotranspiration (peak summer value/inches per week - see Table 3) 
  IE = Irrigation efficiency for local area (unitless, always less than 1.0) 

 
The root zone area (RZA) of a plant will expand as a plant matures, but roughly corresponds to 
the area within the drip line, or the area of the plant canopy.  To determine this value in square 
feet measure or estimate the diameter (d) of the plant canopy in feet (at maturity), square it, and 
multiply that value by 0.785 (the area of a circle of diameter “d” is A = Iid2/4 = d2 x 0.785). 
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Design Example 1 

A family living in a 4 bedroom home with laundry facilities in Richland produces 
about 240 gallons of greywater per day (about 1680 gallons per week).  
Evapotranspiration during the peak irrigation season there is estimated to be about 1.9 
inches per week.  They wish to irrigate a lawn (high water using, plant factor is 0.8).  
The area they can irrigate is therefore: 
 

A = GP / (ET x PF x 0.623) 
A = 1680 / (1.9 x 0.8 x 0.623) 
A = 1774 square feet 

 
The soil type on the lot is a silt loam (Type 5), from Chapter 246-272A WAC 
maximum allowable loading rate is 0.4 gpd/ft2.  Minimum required drainfield area is 
240 gpd/0.4 gpd/ft2 = 600 ft2 (which is less than the actual area that will be irrigated) 
therefore this systems meets the requirements of Chapter 246-272A WAC. 

 
 

Design Example 2 

 
A homeowner wishes to plant a row of lilacs (Syringa vulgaris).  A mature lilac shrub 
will have a canopy diameter of up to 10 feet.  The plant factor is 0.7 and for design 
purposes assume the root zone area is the same as the canopy.  Peak summer 
evapotranspiration in Spokane is estimated to be 1.75 inches per week and the 
irrigation efficiency is about 0.85.  The greywater required per lilac shrub per week is: 
 

RG = [(0.623 x RZA x PF x ET) / IE] 
RG = (0.623 x 102 x0.785 x 0.7 x1.75) / 0.85 
RG = 70.5 gallons per week per shrub 

 
The homeowner lives in a 3 bedroom home so from Table 1, greywater produced will 
be about 180 gpd or 1260 gallons of greywater per week.  If he irrigated only lilacs he 
would be able to plant about 1260 / 70.5 = about 18 Lilacs. 
 
The soil type on the lot is a sandy loam (Type 4, from Chapter 246-272A WAC), 
maximum allowable loading rate is 0.6 gpd/ft2.  Minimum required drainfield area is 
180 gpd / 0.6 gpd/ft2 = 300 ft2.  Mature lilacs will occupy an area equal to a 10 ft. 
diameter circle or .785 x 102 = 78.5 ft.  18 lilacs will therefore occupy about 18 x 78.5 = 
1414 ft2.  This is a greater area than the minimum required under on-site rules, 
therefore this system can be permitted. 
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Household Chemicals / Detergents 
 
The type of household chemicals used directly impacts the health of plants irrigated with 
greywater.  Some household products that can be detrimental to plants are chlorine bleach and 
drain cleaners, solvents, insecticides and paint. 
 
Detergents 
 
The following information has been adapted from an informational handout (Greywater and 
Your Detergent) that was developed by the City of Tucson, Arizona in 1993. 
 
The choice of laundry detergent can have a major impact on the health for landscaping plants.  
Most hand soaps and shampoos will not damage plants at low residential concentrations.  
Laundry detergents can adversely impact plants and should be carefully selected.  Among the 
chemicals that are commonly found in many laundry detergents are sodium and boron.  
Powdered soaps typically contain sodium compounds which are detrimental to plants and soil.  
Some laundry detergents also contain boron, which is toxic to plants except in very minute 
quantities.  Cleaners and laundry soaps to avoid are: 
 

 Bleaches and fabric softeners 
 Detergents with whiteners, softeners and enzymes 
 Detergents which include boron, borax, chlorine, bleach, peroxygen or sodium perobate, 

petroleum distillate or alkylbenzene or sodium trypochlorate. 
 
A study of laundry detergents was sponsored by Tucson Water in 1992.  It was based in part on 
research conducted by Pima County Extension Service and prepared by the Office of Arid Land 
Studies in cooperation with the soil Water and Plant Analysis Laboratory, University of Arizona. 
 The study measured the following constituents of a number of brand name laundry detergents: 
Alkalinity, Boron, Sodium, Conductivity and Phosphate (see Glossary of Terms). 
 
A Note About Chlorine - Although chlorine in bleach and detergents is generally expended in 
the washing process, some may be left in the greywater that reaches plants.  Chlorine should not 
be used in the garden because it may substitute for similar nutrients, blocking normal metabolic 
processes.  The addition of chlorine to water used for irrigation should be kept to a minimum. 
 
 
Tucson Water Detergent Study 
 
This study was based in part on research conducted by the Pima County Extension Service, and 
was prepared by the Office of Arid Land Studies, in cooperation with the Soil, Water and Plant 
Analysis Laboratory, University of Arizona, and sponsored by Tucson Water. 
 
All the detergents and related clothes-washing products were purchased in Tucson during May, 
1992.  The amounts used were based on the manufacturers’ recommended levels for a cool to 
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warm water wash in a top loading machine.  Distilled waster was used as a source to minimize 
the effect of widely-varying salt and mineral levels in tap water. 
 
See Table 7 for the results of the study.  The list is presented in alphabetical order and is 
intended a basis for comparison only.  No endorsement of any product is intended. 
 
Summary 
 
Choose your detergent and clothes-washing products keeping in mind that it is better for your 
plants and soils to have a low alkalinity, boron, conductivity, and sodium content in the water.  
Personal preference may affect your choice of products, since higher levels of these constituents 
may add to their cleansing ability. 
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Appendix D - Additional Reading Material 
 

1. Siegrist, R., Management of Residential Greywater, Small Scale Management Project, 
University of Wisconsin, Madison Wisconsin, March 1978 

 
2. Assessment of On-site Graywater and Combined Wastewater Treatment and Recycling 

Systems, National Association of Plumbing-Heating-Cooling Contractors and Enviro-
Management & Research, Inc., August 1992 

 
3. Graywater Pilot Project, Final Report, City of Los Angeles Office of Water Reclamation, 

November 1992 
 

4. On-site Wastewater Treatment Systems Manual, EPA-625/R-00/008, February 2002 
 

5. Design Standards for Large On-site Sewage Systems, Washington Department of Health, 
December 1993 

 
6. Graywater Guide, California Department of Water Resources, December 1994 

 
7. Drip Irrigation for Every Landscape and All Climates, Robert Kourik, 1992 

 
8. Geoflow Subsurface Dripline Design and Installation Manual for Small Systems,  May 

1997 
 

9. The Building Professional’s Graywater Guide, Art Ludwig, 1995 
 

10. Create an Oasis With Graywater, Art Ludwig, 1994 
 

11. Domestic Greywater Reuse: Overseas Practice and its applicability to Australia, Urban 
Water Research Association of Australia, March 1994 

 
12. Guidelines for Water Reuse, Camp Dresser & McKee, U.S. EPA publication No. 

EPA/625/R-92/004, Sept. 1992 
 

13. Tucson Water (City of Tucson) Informational Handout, March, 1993 
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For information or additional copies of this report contact: 
Wastewater Management Program 
Physical Address:  243 Israel Road SE, Tumwater, WA  98501 
Mailing Address:  PO Box 47824, Olympia, WA  98504-7824 
 
Phone: 360.236.3330 
FAX: 360.236.2257 
Email: wastewatermanagement@doh.wa.gov 
 
Mary Selecky 
Secretary of Health 
 
 
For persons with disabilities, this document is available upon request in other formats. 
To submit a request, please call 1-888-586-9427 (TDD/TTY 1-800-833-6388). 
 
Para personas discapacitadas, este documento está disponible a su pedido en otros formatos. 
Para hacer su pedido llame al 1-888-586-9427 (TDD/TTY 1-800-833-6388). 
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Acronyms 
 

“ANSI” American National Standards Institute 

“ASTM” American Society for Testing Materials 

“BOD” Biochemical oxygen demand, typically expressed in mg/L. 

“CBOD5” Carbonaceous biochemical oxygen demand, typically expressed in mg/L.

“FC” Fecal coliform, typically expressed in number of colonies/100 ml. 

“LOSS” A large on-site sewage system (see Chapter 246-272B WAC). 

“NSF” National Sanitation Foundation International 

“O&G” 
(formerly referred 
to as FOG) 

Oil and grease, a component of sewage typically originating from food 
stuffs (animal fats or vegetable oils) or consisting of compounds of 
alcohol or glycerol with fatty acids and lotions). Typically expressed in 
mg/L. 

“OSS” On-site sewage system 

“RS&G” Recommended standards and guidance 

“SDS” Subsurface Drip System(s) 

“SSAS” A subsurface soil absorption system 

“TAG” 
(formerly referred 
to as TAC) 

The Technical Advisory Group 

“TN” Total nitrogen, typically expressed in mg/L. 

“TSS” Total suspended solids, a measure of all suspended solids in a liquid, 
typically expressed in mg/L. 

“UPC” Uniform Plumbing Code 

“USEPA” United States Environmental Protection Agency. 
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Definitions 
 
Term Definition  

Accessible When applied to a fixture, connection, appliance or equipment, means 
having access thereto, but which first may require the removal of an 
access panel, door, or similar obstructions.  Readily accessible means 
direct access without the necessity of removing any panel, door, or 
similar obstruction. 

Aeration The process of bringing air in contact with wastewater by using a 
compressor or blower and a diffuser for the purpose of promoting 
biological degradation. 

Additive Commercial product added to an on-site sewage system intended to 
affect the performance or aesthetics of an on-site sewage system. 

Agronomic rates Greywater application rates (to irrigated plants) which are based on the 
water needs of the plants to be irrigated rather than the maximum 
allowable loading rates (based on soil type) referenced in Chapter 
WAC 246-274. 

Air vacuum relief 
valve 

Allows air release when the system is being pressurized and air entry 
into the system to avoid debris getting sucked into the system.  This 
must be installed the highest elevation in each distribution zone. 

Alkalinity Refers to the relative amounts of alkaline chemicals in a solution.  
Sodium, potassium, and calcium are alkaline chemicals and are often 
combined with carbonates, sulfates, or chlorides.  Plants do not tolerate 
high concentrations of alkaline salts. 

ANSI American National Standards Institute 

Approved Written statement of acceptability issued by the local health officer or 
the department. 

Approved testing 
facility 

An ANSI accredited testing facility, or other third-party testing facility 
approved by the Department of Health. 

ASTM American Society for Testing Materials 

Automated 
controller 

A controller capable of regulating filter backwash, line flushing and 
distribution zone sequencing in addition to timed dosing. 

Backwash The process of flow reversal to clean a filter and to restore it to the 
normal clean condition for filtering with a minimum resistance to flow 
through the media or screen. 

Backwater valve A type of check valve installed in a drainage system to prevent reverse 
flow. 
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Term Definition  

Baffle A device placed in a sewage tank for multiple functions, including 
dissipating energy, directing solids, retaining solids, and drawing 
liquid off at a specific depth.  A baffle is not an intercompartmental 
wall. 

Basal area The effective surface area available to transmit the treated effluent 
from the filter media into the original receiving soils. 

Bed A soil dispersal component consisting of an excavation with a width 
greater than three feet. 

Biodegradability The word biodegradable means that a complex chemical is broken 
down into simpler components through biological action.  Do not be 
confused by the word biodegradable, which often is used to imply 
environmentally safe.  Harmful chemicals as well as beneficial ones 
may be biodegradable. 

Blackwater Water that is flushed from toilets and urinals that contains human 
waste. 

BOD Biochemical oxygen demand, typically expressed in mg/L. 

(BOD5) biological 
oxygen demand 

An index of the amount of oxygen that will be consumed by the 
decomposition of organic matter in wastewater.  This is the result of a 
laboratory analysis that consists of measuring the initial dissolved 
oxygen concentration, incubating the sample for five days at 68o F, 
then measuring the final dissolved oxygen.  The difference in 
dissolved oxygen concentration corrected for the initial dilution and 
sample volume is called the BOD5.  The BOD5 test is one of the 
commonly used indicators of wastewater strength. 

Boron Considered a plant micronutrient, boron is required in only very, very 
small amounts.  Most soils provide adequate amounts of this chemical. 
Concentrations only slightly higher than those considered beneficial 
can cause severe injury or death to plants. 

Building sewer That part of the horizontal piping of a drainage system extending from 
the building drain, which collects sewage from all the drainage pipes 
inside a building, to an on-site sewage system.  It begins two feet 
outside the building wall and conveys sewage from the building drain 
to the remaining portions of the on-site sewage system.  

Canopy The uppermost branching and foliage of a tree or shrub. 

Category 1 
treatment 
component 

A treatment component designed to treat sewage with strength typical 
of a residential source when septic tank effluent is anticipated to be 
equal to or less than treatment level E. 
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Term Definition  

Category 2 
treatment 
component 

A treatment component designed to treat high-strength sewage when 
septic tank effluent is anticipated to be greater than treatment level E. 

Category 3 
treatment 
component 

A treatment component designed to handle only the blackwater 
component of residential sewage. 

CBOD5 
(carbonaceous 
biochemical oxygen 
demand) 

Carbonaceous biochemical oxygen demand, typically expressed in 
mg/L.  Same as the 5-day biochemical oxygen demand (BOD5) test, 
except that the NITROGENOUS DEMAND is prevented by addition 
of a nitrification inhibitor to the sample. 

Cesspool A pit receiving untreated sewage and allowing the liquid to seep into 
the surrounding soil or rock. 

Coliform (bacteria) A group of bacteria that produce gas and ferment lactose, some of 
which are found in the intestinal tract of warm blooded animals.  They 
are indicators of potential ground water and/or surface water 
contamination with such fecal material. 

Composting toilet A system designed to store and compost (primarily by unsaturated, 
aerobic microbial digestion) human excrement (human urine and 
feces) to a stable soil-like material called “humus”.  These systems are 
commonly designed to accommodate fecal and urinary wastes (human 
excrement), toilet paper and small amounts of organic carbonaceous 
material added to assist their function. 

Conductivity A simple measure of the amount of dissolved chemicals in a solution.  
These chemicals can be beneficial or harmful.  The higher the 
conductivity, the more dissolved salts and minerals are present.  In 
general, the higher the concentration of dissolved salts and minerals in 
the water, the greater the potential for adverse affects on the 
environment and plant health. 

Conforming system Any on-site sewage system or component, meeting any of the 
following criteria: (a) In full compliance with new construction 
requirements under this chapter; or (b) Approved, installed and 
operating in accordance with requirements of previous editions of this 
chapter; or (c) Permitted by the waiver process under WAC 246-272A-
0420 that assures public health protection by higher treatment 
performance or other methods. 

Cover material Soil placed over a soil dispersal component composed predominately 
of mineral material with no greater than ten percent organic content.  
Cover material may contain an organic surface layer for establishing a 
vegetative landscape to reduce soil erosion. 
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Term Definition  

Cuts and/or banks Any naturally occurring or artificially formed slope greater than one 
hundred percent (forty-five degrees) and extending vertically at least 
five feet from the toe of the slope to the top of the slope as follows: 

 

Demand system Any system where the dosing frequency (or flow to a treatment or soil 
dispersal component) is controlled by the volume of effluent flowing 
to the component.  For a demand system containing a pump and 
pressure distribution system, the pump turns on when sufficient 
volumes (demand) flow into the chamber causing the pump-on float to 
activate and the predetermined dose volume to be discharged to the 
treatment and / or soil dispersal component which follows. 

Department, or 
department 

The Washington State Department of Health 

Design flow The maximum volume of sewage a residence, structure, or other 
facility is estimated to generate in a twenty-four-hour period.  It 
incorporates both an operating capacity and a surge capacity for the 
system during periodic heavy use events.  The sizing and design of the 
on-site sewage system components are based on the design flow. 

Designer A person who matches site and soil characteristics with appropriate on-
site sewage technology.  This term applies to both on-site sewage 
treatment system designers licensed under chapter 18.210 RCW and 
professional engineers licensed under chapter 18.43 RCW. 

Development The creation of a residence, structure, facility, subdivision, site, area, 
or similar activity resulting in the production of sewage. 

Disk filter A type of filter that utilizes a series of grooved rings that overlay each 
other to form a network of very small openings to trap contaminants. 

Disinfection The process of destroying pathogenic microorganisms in sewage 
through the application of ultraviolet light, chlorination, or ozonation.  

�
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Term Definition  

Dispersal component That portion of an on-site sewage system designed to provide final 
treatment and dispersal of the effluent from a wastewater treatment 
unit, including, but not limited to, absorption fields (drainfields), sand 
mounds, and sand-lined trenches. 

Distributing valve A valve that distributes flow to multiple drainfield laterals, zones or 
locations by automatically rotating upon each pump cycle. 

Distribution 
technology 

Any arrangement of equipment and/or materials that distributes 
sewage within an on-site sewage system. 

Diversion valve A valve that diverts flow exclusively to one disposal component 
providing a long-term drying period of another disposal component. 

Dosing The application of wastewater to a treatment or disposal system in 
discreet amounts over a definite time period, as opposed to an 
unregulated flow. 

Dosing tank / 
chamber 

A watertight receptacle containing dosing equipment which collects 
treated effluent and periodically discharges it into another treatment / 
dispersal component, depending upon the needs and design of the 
particular on-site sewage system. 

Drainback Effluent that flows back into a pump tank after the dosing event. 

Drainfield See subsurface soil absorption system (SSAS) and soil dispersal 
component. 

Drainrock Clean washed gravel or crushed rock ranging in size from three-
quarters inch to two and one-half inches, and containing no more than 
two percent by weight passing a US No. 8 sieve and no more than one 
percent by weight passing a US No. 200 sieve. 

Drip irrigation A system of crop irrigation involving the controlled delivery of water 
(usually at low application rates) to plants through a network of small 
diameter flexible poly tubing with small diameter openings called 
emitters. 

Dripline Flexible small diameter polyethylene tubing containing small diameter 
openings called emitters. 

Effective particle 
size (ES) 

The diameter (size) of the particle in a granular sample such as sand 
for which 10 percent of the total grains are smaller and 90 percent 
larger on a weight basis.  Stating it differently, it is the diameter of an 
opening of an ideal sieve which would retain 90% of a sample, while 
passing 10% of the sample.  (Symbolically ES = D10) 
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Effluent Liquid discharged from a septic tank or other on-site sewage system 
component. 

Elapsed time meter 
(ETM) 

A meter that measures and records the total length of time a 
component has been in the operating mode. 

Electric solenoid 
valve 

An electric valve actuated by a solenoid, used for controlling the flow 
of liquid in pipes. 

Emitters Small diameter openings in dripline that can dissipate pressure and 
allow a slow, controlled discharge (rated in gallons per hour). 

Evapotranspiration The loss of moisture from the soil due to a combination of the 
processes of evaporation and transpiration from the plants growing in 
the soil.  Evapotranspiration varies with soil type and landscape 
position, local climate and plant types. 

Expanding clay A clay soil with the mineralogy of clay particles, such as those found 
in the Montmorillonite/Smectite Group, which causes the clay particles 
to expand when they absorb water, closing the soil pores, and contract 
when they dry out. 

Expansion A change in a residence, facility, site, or use that: (a) Causes the 
sewage quantity or quality to exceed the existing design flow of the 
on-site system, for example, when a residence is increased from two to 
three bedrooms or a change in use from an office to a restaurant; or (b) 
Reduces the treatment or dispersal capability of the existing on-site 
sewage system or the reserve area, for example, when a building is 
placed over a reserve area. 

Extremely gravelly Soil with sixty percent or more, but less than ninety percent rock 
fragments by volume. 

Failure A condition of an on-site sewage system or component that threatens 
the public health by inadequately treating sewage or by creating a 
potential for direct or indirect contact between sewage and the public.  
Examples of failure include:  (a) Sewage on the surface of the ground; 
(b) Sewage backing up into a structure caused by slow soil absorption 
of septic tank effluent; (c) Sewage leaking from a sewage tank or 
collection system; (d) Cesspools or seepage pits where evidence of 
ground water or surface water quality degradation exists; (e) 
Inadequately treated effluent contaminating ground water or surface 
water; or (f) Noncompliance with standards stipulated on the permit. 
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Fecal coliform Bacteria common to the digestive systems of warm-blooded animals 
that are cultured in standard tests.  Counts of these organisms are 
typically used to indicate potential contamination from sewage or to 
describe a level of needed disinfection.  Generally expressed as 
colonies per 100 ml. 

Filter A device or structure for removing suspended solid or colloidal 
material from wastewater.  Also a sewage treatment component which 
contains a specified filter media which is used to treat sewage 
physically, chemically and biologically. 

Filtrate Liquid which has passed through a filter. 

Fineness modulus 
(FM) 

A measure of fineness of a sand media calculated by adding the 
cumulative percentages of sand in a sample retained on the 3/8 in., No. 
4, No. 8, No. 16, No. 30, No. 50, and No. 100 sieves, and dividing the 
sum by 100. The higher the FM the coarser the sand. 

Flushing The process by which drip lines are hydraulically cleansed to prevent 
emitter clogging by increasing the velocity of water flow through the 
drip lines to scour and transport solid material that may have 
accumulated inside the drip lines. 

Geomembrane An essentially impermeable membrane used with foundation, soil, 
rock, earth or any other geotechnical engineering-related material as an 
integral part of a human-made project, structure, or system. 

Geotextile Any geotechnical engineering-related permeable textile used with 
foundations, soil, rock, earth, an integral part of a human-made project, 
structure, or system, and which serves to lessen the movement of fine 
soil particles. 

Gravelly Soils with fifteen percent or more, but less than thirty-five percent rock 
fragments by volume. 

Greywater Sewage from bathtubs, showers, bathroom sinks, washing machines, 
dishwashers, and kitchen sinks.  It includes sewage from any source in 
a residence or structure that has not come into contact with toilet 
wastes.  
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Ground water Subsurface water occupying the zone of saturated soil, permanently, 
seasonally, or as the result of the tides.  Indications of ground water 
may include:  (a) Water seeping into or standing in an open excavation 
from the soil surrounding the excavation or monitoring ports; or (b) 
Spots or blotches of different color or shades of color interspersed with 
a dominant color in soil, caused by reduction and oxidation of iron.  
These color patterns are redoximorphic features, commonly referred to 
as mottling.  Redoximorphic features often indicate the intermittent 
presence of ground water and may indicate poor aeration and impeded 
drainage.  Also see "water table." 

Holding tank sewage 
system 

An on-site sewage system which incorporates a sewage tank without a 
discharge outlet, the services of a sewage pumper/hauler, and the off-
site treatment and disposal for the sewage generated. 

Hydraulic 
conductivity 

The ability of soil to transmit liquids through pore spaces in a specified 
direction, e.g., horizontally or vertically. 

Hydraulic loading 
rate 

The amount of effluent applied to a given treatment step, in this 
chapter expressed as gallons per square foot per day (gal/sq.ft./day).  

Incinerating toilets Self-contained devices that reduce non-water-carried human urine and 
feces to ash and vapor, including the necessary venting, piping, 
electrical, and/or mechanical components.  The process is fueled by 
gas, fuel oil, or electricity. 

Industrial 
wastewater 

The water or liquid carried waste from an industrial process.  These 
wastes may result from any process or activity of industry, 
manufacture, trade or business, from the development of any natural 
resource, or from animal operations such as feedlots, poultry houses, 
or dairies.  The term includes contaminated storm water and leachate 
from solid waste facilities.  

Infiltrative area see "Basal Area". 

Infiltrative surface The surface within a treatment component or soil dispersal component 
to which effluent is applied and through which effluent moves into 
original, undisturbed soil or other porous treatment media.  In 
drainfields, this is the drain rock-original soil interface at the bottom of 
the trench; in mound systems, this is the gravel-mound sand and the 
sand-original soil interfaces; in sand-lined trenches/beds (sand filter), 
this is the gravel-sand interface and the sand-original soil interface at 
the bottom of the trench of bed. 
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Influent Wastewater, partially or completely treated, or in its natural state (raw 
wastewater), flowing into a reservoir, tank, treatment component, or 
soil dispersal component. 

Installer A person approved by the local health officer to install on-site sewage 
systems or components. 

Local health officer The health officer of the city, county, or city-county health department 
or district within the state of Washington, or a representative 
authorized by and under the direct supervision of the local health 
officer, as defined in chapter 70.05 RCW.  
(http://apps.leg.wa.gov/RCW/default.aspx?cite=70.05) 

LOSS A large on-site sewage system (see chapter 246-272B WAC).  
(http://apps.leg.wa.gov/WAC/default.aspx?cite=246-272B) 

Maintenance The actions necessary to keep the on-site sewage system components 
functioning as designed. 

Massive structure The condition of a soil layer in which the layer appears as a coherent 
or solid mass not separated into peds of any kind. 

Mesh A parameter used to describe the size of screen openings or the size of 
particles that can be passed through a screen, usually in terms of the 
number of openings occurring per linear inch. 

Minimum 
pretreatment 

For subsurface drip systems, minimum pretreatment means septic tank 
effluent AND filtration in accordance with manufacturer’s 
recommendations (ranges from 100 to 120 micron particle filtration). 

Moderate structure The well-formed distinct peds evident in undisturbed soil.  When 
disturbed, soil material parts into a mixture of whole peds, broken 
peds, and material that is not in peds. 

Monitoring Periodic or continuous checking of an on-site sewage system, which is 
performed by observations and measurements, to determine if the 
system is functioning as intended and if system maintenance is needed.  
Monitoring also includes maintaining accurate records that document 
monitoring activities. 
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Mound system A method of on-site sewage treatment and dispersal in which a 
specified sand filter media is laid on top of a properly prepared original 
soil surface.  The distribution system and wastewater infiltration beds 
are then placed entirely within the filter media at such a level that the 
desired vertical separation to provide the necessary treatment exists.  
The original soil provides some additional treatment and is necessary 
to move the effluent away from the site without surfacing.  Not 
included in this definition are systems where soil fill is used only for 
cover.  

NSF National Sanitation Foundation International 

O&G (formerly 
referred to as FOG) 

See “Oils & Greases” 

Oils & Greases 
(formerly referred 
to as Fats, Oils, & 
Greases) 

Oil and grease, a component of sewage typically originating  from food 
stuffs (animal fats or vegetable oils) or consisting of compounds of 
alcohol or glycerol with fatty acids (soaps and lotions).  Typically 
expressed in mg/L. 

On-site sewage 
system (OSS) 

An integrated system of components, located on or nearby the property 
it serves, that conveys, stores, treats, and/or provides subsurface soil 
treatment and dispersal of sewage.  It consists of a collection system, a 
treatment component or treatment sequence, and a soil dispersal 
component.  An on-site sewage system also refers to a holding tank 
sewage system or other system that does not have a soil dispersal 
component. 

Operating capacity The average daily volume of sewage an OSS can treat and disperse on 
a sustained basis.  The operating capacity, which is lower than the 
design flow, is an integral part of the design and is used as an index in 
OSS monitoring. 

Ordinary high-
water mark 

The mark on lakes, streams, springs, and tidal waters, found by 
examining the beds and banks and ascertaining where the presence and 
action of waters are so common and usual, and so long continued in all 
ordinary years, as to mark upon the soil a character distinct from that of 
the abutting upland with respect to vegetation, as that condition exists 
on the effective date of this chapter, or as it may naturally change 
thereafter.  The following definitions apply where the ordinary high-
water mark cannot be found: (a) The ordinary high-water mark 
adjoining marine water is the elevation at mean higher high tide; and 
(b) The ordinary high-water mark adjoining freshwater is the line of 
mean high water. 

OSS On-site sewage system 
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Particle size The diameter of a soil or sand particle, usually measured by 
sedimentation or sieving. 

Ped A unit of soil structure such as blocks, column, granule, plate or prism 
formed by natural processes. 

Percolation The flow or trickling of a liquid downward through a contact or 
filtering medium.  The liquid may or may not fill the pores of the 
medium. 

Performance 
standard 

A standard used to judge whether predetermined requirements have 
been met, such as the necessary level of treatment for waste stream, 
after the completion or initiation of operation.  Performance standards 
generally are in the form of a pre-determined level or concentration of 
a particular compound or constituent that is allowed in a waste 
effluent. 

Permeable soil Soil with a textural classification, according to the U.S. Department of 
Agriculture Soil Conservation Service classification system, of loams 
or coarser.  Soils will be considered excessively permeable when they 
are coarser than coarse sand. 

Person Any individual, corporation, company, association, society, firm, 
partnership, joint stock company, or any governmental agency, or the 
authorized agents of these entities. 

Phosphate A plant nutrient often added to soil as a fertilizer.  Soils in some areas 
are low in phosphate and thus, there may be some benefit to plants if 
phosphate is present in greywater.  This should not be relied upon, 
however, since many forms of phosphate are not readily usable by 
plants and soils. 

Pipe volume The amount of effluent needed to refill the supply lines and 
distribution system that have drained after a dose cycle.  Generally for 
pressure distribution systems 7 times the pipe volume should be 
included in the design flow and 5 times the pipe volume should be 
included in the design flow for drip systems. 

Pit toilet An on-site sewage disposal unit consisting of a structure overlying an 
excavation not exceeding five feet in depth in which human excrement 
(human feces and urine) is directly deposited for permanent placement 
in the ground.  Pit toilets, due to site and soil considerations, have very 
limited application. 

Planned unit 
development 

A subdivision characterized by a unified site design, clustered 
residential units and/or commercial units, and areas of common open 
space. 
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Platy structure Soil that contains flat peds that lie horizontally and often overlap.  This 
type of structure will impede the vertical movement of water. 

Potable water Clean water which is satisfactory for drinking, culinary and domestic 
purposes and meets the drinking water standards established by the 
Washington Department of Health. 

Pressure 
compensating 
emitters 

Drip emitters that allow a constant discharge over a wide range of 
applied pressures.  A pressure regulator is not needed with this type of 
emitter when system pressure is maintained (determined by pump 
selection) within the range recommended by the manufacturer. 

Pressure distribution A system of small diameter pipes equally distributing effluent 
throughout a SSAS, as described in the department's “Recommended 
Standards and Guidance for Pressure Distribution Systems.”  A 
subsurface drip system may be used wherever the chapter requires 
pressure distribution. 

Pressure regulator A device used to regulate and maintain pressure within a specified 
range in a piping system.  Required to control discharge with turbulent 
flow emitters. 

Professional 
engineer 

A person who is currently licensed as an engineer under the provisions 
of chapter 18.43 RCW.  
(http://apps.leg.wa.gov/RCW/default.aspx?cite=18.43) 

Proprietary product A sewage treatment and distribution technology, method, or material 
subject to a patent or trademark. 

Public domain 
technology 

A sewage treatment and distribution technology, method, or material 
not subject to a patent or trademark. 

Public sewer system A sewerage system: (a) Owned or operated by a city, town, municipal 
corporation, county, or other approved ownership consisting of a 
collection system and necessary trunks, pumping facilities and a of 
final treatment and disposal; and (b) Approved by or under permit 
from the department of ecology, the department of health and/or a 
local health officer. 

Puddling Act of destroying soil structure, usually by disturbing or compacting 
the soil at high water content, thereby reducing porosity and 
permeability. 

Pump chamber See Dosing Tank / Chamber 

Pumper A person approved by the local health officer to remove and transport 
sewage or septage from on-site sewage systems. 
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Raw wastewater Wastewater before it receives any treatment. 

Readily accessible Having direct access to a plumbing fixture, connection, appliance or 
equipment without the necessity of removing any panel, door, or 
similar obstruction. 

Record drawing An accurate graphic and written record of the location and features of 
the OSS that are needed to properly monitor, operate, and maintain that 
system. 

Registered list “List of Registered On-site Treatment and Distribution Products”, 
developed and maintained by the department and containing a list of 
treatment and distribution products that meets the requirements for 
product registration in WAC 246-272A. 

Repair The relocation, replacement or reconstruction of a failed on-site 
sewage system. 

Reserve area An area of land approved for the installation of a conforming system 
that is protected and maintained for replacement of the OSS upon its 
failure. 

Residential sewage Sewage having the constituency and strength typical of wastewater 
from domestic households. 

Residential strength 
greywater 

Greywater having the consistency and strength typically found in 
residential applications: acceptable characteristics of raw greywater 
are: BOD5 < 200 mg/L, TSS < 125 mg/L, O&G < 25 mg/L. 

Restrictive layer A stratum impeding the vertical movement of water, air, and growth of 
plant roots, such as hardpan, claypan, fragipan, caliche, some 
compacted soils, bedrock and unstructured clay soils. 

Return manifold A collection manifold or the piping that returns liquid and debris to the 
primary treatment tank during system flushes. 

Rock fragment Rock or mineral fragments having a diameter of two millimeters or 
more; for example, gravel, cobbles, stones, and boulders. 

Routine servicing Servicing all system components as needed, including product 
manufacturer's requirements / recommendations for service. 

RS&G Recommended standards and guidance. 
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Sand filter A biological and physical wastewater treatment component consisting 
(generally) of an under drained bed of sand to which pre-treated 
effluent is periodically applied.  Filtrate collected by the under drains 
is then disposed of by an approved soil absorption system.  
Pretreatment can be provided by a septic tank or another approved 
treatment component.  An Intermittent Sand Filter is a sand filter in 
which pre-treated wastewater is applied periodically providing 
intermittent periods of wastewater application, followed by periods of 
drying and oxygenation of the filter bed.  A Recirculating Sand 
(Gravel) Filter is a sand (gravel) filter which processes liquid waste by 
mixing filtrate with incoming septic tank effluent and recirculating it 
several times through the filter media before discharging to a final 
treatment/disposal unit.  A Sand-Lined Drainfield Trench is a 
combination of a pressure distribution drainfield and an intermittent 
sand filter typically consisting of a two-foot layer of intermittent sand 
filter media placed directly below the drain rock layer in the pressure 
distribution drainfield trench.  A Bottomless Sand Filter is a special 
case of a sand-lined drainfield trench installed in a perimeter enclosure 
and is usually used to utilize more suitable soils high in the soil profile 
for dispersal. 

SDS Subsurface Drip System(s) 

Seepage pit An excavation more than three feet deep where the sidewall of the 
excavation is designed to dispose of septic tank effluent.  Seepage pits 
may also be called "dry wells." 

Septage The mixture of solid wastes, scum, sludge, and liquids pumped from 
within septic tanks, pump chambers, holding tanks, and other OSS 
components. 

Septic system See on-site sewage system or OSS. 

Septic tank A watertight treatment receptacle receiving the discharge of sewage 
from a building sewer or sewers, designed and constructed to permit 
separation of settleable and floating solids from the liquid, detention 
and anaerobic digestion of the organic matter, prior to discharge of the 
liquid. 

Service interval The time period between planned site visits to perform various system 
monitoring functions such as checking equipment, renewing depleted 
disinfectant chemical supply, collecting samples.  The service intervals 
may be specified by contracts, operation plans, or local health 
jurisdiction permits. 
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Sewage Any urine, feces, and the water carrying human wastes, including 
kitchen, bath, and laundry wastes from residences, buildings, industrial 
establishments or other places. 

Sewage quality Contents in sewage that include: (a) CBOD5, TSS, and O&G; (b) 
Other parameters that can adversely affect treatment.  Examples 
include pH, temperature, and dissolved oxygen; (c) Other constituents 
that create concerns due to specific site sensitivity.  Examples include 
fecal coliform and nitrogen. 

Sewage tank A prefabricated or cast-in-place septic tank, pump tank/dosing 
chamber, holding tank, grease interceptor, recirculating filter tank or 
any other tanks as they relate to on-site sewage systems including 
tanks for use with proprietary products. 

Slope stability The resistance of an inclined surface to failure by sliding or collapsing. 

Slowly permeable 
soil 

Soils with a textural classification, according to the U.S. Department 
of Agriculture Soil Conservation Service classification system, of silt 
loams, and some silty clay loams that are well structured. 

Sodium Can act as a plant poison by reducing the plant’s ability to take up 
water from the soil.  Too much sodium can destroy the structure of 
clay soils, making them slick and greasy by removing air spaces and 
thus preventing good drainage.  Once a clay soil is damaged by 
sodium, it can be very difficult to restore it to a viable condition. 

Soil compaction Increasing the soil bulk density, and concomitantly decreasing the soil 
porosity, by the application of mechanical forces to the soil.  Results in 
a soil that retains less water and resists root penetration.  Soils with 
high clay content are more easily compacted than sandy soils. 

Soil dispersal 
component 

A technology that releases effluent from a treatment component into 
the soil for dispersal, final treatment and recycling. 

Soil log A detailed description of soil characteristics providing information on 
the soil's capacity to act as an acceptable treatment and dispersal 
medium for sewage. 

Soil scientist A person certified by the American Society of Agronomy as a 
Certified Professional Soil Scientist. 

Soil type One of seven numerical classifications of fine earth particles and rock 
fragments as described in WAC 246-272A-0220 (2)(e).  
(http://apps.leg.wa.gov/WAC/default.aspx?cite=246272A-0220) 

SSAS See “subsurface soil absorption system”. 
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Standard methods The 20th Edition of Standard Methods for the Examination of Water 
and Wastewater, prepared and published jointly by the American 
Public Health Association, the American Water Works Association 
and the Water Environment Federation. 

Strong structure Peds are distinct in undisturbed soil.  They separate cleanly when soil 
is disturbed, and the soil material separates mainly into whole peds 
when removed. 

Subdivision A division of land or creation of lots or parcels, described under 
chapter 58.17 RCW, including both long and short subdivisions, 
planned unit developments, and mobile home parks.  
(http://apps.leg.wa.gov/RCW/default.aspx?cite=58.17) 

Subsurface drip 
system 

An efficient pressurized wastewater distribution system that can 
deliver small, precise doses of effluent to soil surrounding the drip 
distribution piping (called dripline) as described in the department's 
"Recommended Standards and Guidance for Subsurface Drip 
Systems." 

Subsurface soil 
absorption system 
(SSAS) 

A soil dispersal component of trenches or beds containing either a 
distribution pipe within a layer of drainrock covered with a geotextile, 
or an approved gravelless distribution technology, designed and 
installed in original, undisturbed, unsaturated soil providing at least 
minimal vertical separation as established in this chapter, with either 
gravity or pressure distribution of the treatment component effluent. 

Suitable Soil Original, undisturbed soil of types 1 through 6. 

Supply manifold A distribution manifold or the piping that delivers effluent to dripline 
segments (laterals). 

Surface water Any body of water, whether fresh or marine, flowing or contained in 
natural or artificial unlined depressions for significant periods of the 
year, including natural and artificial lakes, ponds, springs, rivers, 
streams, swamps, marshes, irrigation canals and tidal waters. 

Synthetic filter 
fabric 

See Geotextile 

Synthetic membrane See Geomembrane 

TAG Technical advisory group 

Telemetry system Transmits system performance information measured by sensors to a 
remote location by means of wires or electromagnetic waves. 

Timed dosing Delivery of discrete volumes of sewage at prescribed time intervals. 
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Timer-controlled 
system 

A pressure distribution system where the pump on and off times are 
preset, discrete time periods. 

TN-total nitrogen Total nitrogen, typically expressed in mg/L.  A measure of the 
complete nitrogen content in wastewater.  The forms of nitrogen of 
greatest interest are nitrate (NO3-), nitrite (NO2-), ammonia (NH3), 
and organic nitrogen; all these forms of nitrogen, as well as nitrogen 
gas (2), are biochemically interconvertible and are components of the 
nitrogen cycle.  The total nitrogen content of wastewater can be 
determined by measuring nitrate, nitrite, ammonia, and Kjeldahl 
nitrogen. 

Total suspended 
solids (TSS) 

Suspended solids refer to the dispersed particulate matter in a 
wastewater sample that may be retained by a filter medium.  
Suspended solids may include both settleable and unsettleable solids of 
both inorganic and organic origin.  This parameter is widely used to 
monitor the performance of the various stages of wastewater treatment, 
often used in conjunction with BOD5 to describe wastewater strength.  
The test consists of filtering a known volume of sample through a 
weighed filter membrane that is then dried and re-weighed. 

Treatment 
component 

A technology that treats sewage in preparation for further treatment 
and/or dispersal into the soil environment.  Some treatment 
components, such as mound systems, incorporate a soil dispersal 
component in lieu of separate treatment and soil dispersal components. 

Treatment level One of six levels (A, B, C, D, E, & N) used in these rules to: (a) 
Identify treatment component performance demonstrated through 
requirements specified in WAC 246-272A-0110; and  (b) Match site 
conditions of vertical separation and soil type with treatment 
components.  Treatment levels used in these rules are not intended to 
be applied as field compliance standards.  Their intended use is for 
establishing treatment product performance in a product testing setting 
under established protocols by qualified testing entities. 
(http://apps.leg.wa.gov/WAC/default.aspx?cite=246-272A-0110) 

Treatment Level A A thirty-day average of ≤10 mg/l of CBOD5 and ≤10 mg/l of total 
suspended solids and a thirty-day geometric mean of ≤200 fecal 
coliform/100ml. 

Treatment Level B A thirty-day average of ≤15 mg/l of CBOD5 and ≤15 mg/l of total 
suspended solids and a thirty-day geometric mean of ≤1000 fecal 
coliform/100ml. 



Recommended Standards & Guidance Documents Glossary 
Effective Date:  September 2012 

 
 

DOH 337-028 Page 21 of 23 

Term Definition  

Treatment Level C A thirty-day average of ≤25 mg/l of CBOD5 and ≤30 mg/l of total 
suspended solids and a thirty-day geometric mean of ≤50,000 fecal 
coliform/100ml. 

Treatment Level D A thirty-day average of ≤25 mg/l of CBOD5 and ≤30 mg/l of total 
suspended solids. 

Treatment Level E A full test average of ≤125 mg/l of CBOD5, ≤80 mg/l of total 
suspended solids, and ≤20 mg/l of oils and greases. 

Treatment Level N A full test average of ≤20 mg/l of total nitrogen. 

Treatment sequence Any series of treatment components that discharges treated sewage to 
the soil dispersal component. 

Trench A soil dispersal component consisting of an excavation with a width of 
three feet or less. 

TSS Total suspended solids, a measure of all suspended solids in a liquid, 
typically expressed in mg/L. 

Turbulent flow 
emitters 

Drip emitters that allow a varying discharge depending on the pressure 
applied (flow rate increases as system pressure increases).  A pressure 
regulator recommended by the dripline manufacturer is required with 
this type of emitter to ensure discharge is in accordance with design. 

Uniform distribution A method of distribution which results in equal distribution of the 
effluent throughout the distribution network.  This will help assure a 
vertical unsaturated flow regime.  Procedures are explained in detail in 
the Recommended Standards and Guidance for Pressure Distribution 
Systems (DOH). 

Uniformity 
coefficient, CU 

A ratio of the uniformity of a mixture of sand particles calculated by 
dividing the size of the opening where 60% of a sample passes by the 
size of the opening where 10% of a sample passes on a weight basis.  
The higher the UC the less uniform the sand.  (symbolically 
D60/D10=UC) 

Unit volume of 
sewage 

Means: (a) Flow from a single-family residence; (b) Flow from a 
mobile home site in a mobile home park; or (c) Four hundred fifty 
gallons of sewage per day where the proposed development is not 
single-family residences or a mobile home park. 

UPC Uniform Plumbing Code 
(http://apps.leg.wa.gov/WAC/default.aspx?cite=51-56) 

USEPA United States Environmental Protection Agency 
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Term Definition  

Vault toilet An on-site sewage system that incorporates: (a) a structure enclosing a 
toilet above a water-tight (preventing liquid infiltration into the soil) 
storage chamber for human waste; (b) the services of a sewage 
pumper/hauler; and (c) the off-site treatment and disposal for the 
sewage generated.  Portable chemical toilets are not included in this 
category. 

Vent system A pipe or pipes installed to provide a flow of air to or from a drainage 
system or to provide a circulation of air within such system to protect 
trap seals from siphonage and back-pressure. 

Vertical flow The effluent flow path downward through soil or filter media that 
involves travel along soil surfaces or through soil pores.  This flow can 
be either saturated or unsaturated.  Unsaturated flow follows a tortuous 
path that allows pathogens and pollutants in the wastewater to come in 
contact with the microsites in the soil or filter media where treatment 
by physical, biological, and chemical means occurs.  With unsaturated 
flow all soil pores are primarily filled with air, not water.  With 
satuated flow all soil pores are filled with water.  Oxygen is excluded, 
and contact time may be insufficient for reten-tion or treatment to 
occur. 

Vertical separation The depth of unsaturated, original, undisturbed soil of Soil types 1 - 6 
between the bottom infiltrative surface of a soil dispersal component 
and the highest seasonal water table, a restrictive layer, or Soil Type 7 
as illustrated below by the profile drawing of subsurface soil 
absorption systems: 

 

Very gravelly Soil containing thirty-five percent or more, but less than sixty percent 
rock fragments by volume. 

Wastewater See “sewage.” 

Wastewater 
treatment unit 

A unit designed, constructed, and installed to stabilize liquid waste by 
biochemical and physical action. 

Drain rock

Ground surface

Water table, Restrictive layer, or Soil type 7 

Vertical separation - Original soil of types 1-6

Geotextile

Distribution
pipe

Vertical separation - Original soil of types 1-6 

Subsurface dripline
(drip system tubing)

Vertical separation - Original soil of types 1-6

Gravelless
Technology
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Term Definition  

Water table The upper surface of the ground water, whether permanent or seasonal. 
Also see “ground water.” 

Waterless toilet A non-discharging toilet; a device which uses no water for waste 
transport but stores or reduces toilet and urinal wastes to either 
compost, ash, or an accumulation of wastes for removal, transport, and 
final disposal at an approved site. 

Well Any excavation that is constructed when the intended use of the well is 
for the location, diversion, artificial recharge, observation, monitoring, 
dewatering or withdrawal of ground water for agricultural, municipal, 
industrial, domestic, or commercial use.  Excluded are: (a) A 
temporary observation or monitoring well used to determine the depth 
to a water table for locating an OSS; (b) An observation or monitoring 
well used to measure the effect of an OSS on a water table; and (c) An 
interceptor or curtain drain constructed to lower a water table. 
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