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Summary of Public Comments Regarding 

Travis County Code Chapter 48 Proposed Changes 

(Received before 12pm 11/25/2014) 

New/Changed Rule Item Summary of Comments Staff Response 

48.032 (b) – 1 acre for minimum for 

each structure on OSSF 

Concern for requirements for 

commercial sites with multiple 

structures 

Need revising to require 1 acre per 

residence; keep gpd/acre for 

commercial limits 

48.037 (b)(1) – 2’ to ground water with 

drip emitters; 1’ with secondary 

treatment 

Concern this item is not more 

restrictive than State, but separation to 

rock/fractured rock is more restrictive 

Consider State requirement sufficient 

for groundwater separation. 

48.037 (b)(2) – maximum application 

rate of 0.15 gal/sq.ft./day for drip 

emitters 

Concern as unnecessary and/or costly. 

Soil info supporting rate provided 

Higher application rates most 

commonly found with surfacing 

effluent on drip systems; adjacent 

jurisdiction (CWLH) has max application 

rate of 0.1-gal/sq.ft./day; majority of 

county with poor soils or shallow soils 

48.037 (b)(3) – minimum 2.0 ft/s 

flushing velocity for drip emitters 

Concern for cost of compliance; maybe 

ineffective/unnecessary 

Minimal cost for compliance; flushing 

recommend by manufacturers ; 2.0’ft/s 

was considered to be adequate for all 

types of emitter line to clear 

slime/debris 

48.037 (b)(4) – 1’ min separation to 

emitter lines from fractured or solid 

rock  

Concern for being more restrictive than 

state with secondary treatment.  Soil 

info supporting separation provided. 

State changed allowable gravel content 

in soil for drip irrigation (up to 60%); 

loss of volumetric capacity for holding 

water as justification 

Other Comments/Requests Summary of Comment/Request Staff Response 

Dissatisfaction with Rule Process Request for input prior to Public 

Comment period 

Procedure followed based on TCEQ 

guidance 

Request for Studies and Empirical Data Questions for specific studies and data 

regarding OSSF and pollution as 

prerequisite for rule changes; fiscal 

impact concern 

Basis for rule change based on locally 

observed  issues; Takings review was 

enclosed in proposal 

Request for removal of local order 

(regress to state rules); consideration 

of termination of OSSF program 

Question for cost analysis of state 

implementing program; variation in 

local orders for OSSF 

Local administration and rules address 

issues that are specific for region and 

may not be statewide concerns 

Request for smaller minimum lot size 

on OSSF 

Allow for smaller lot size based on soils 

at each individual lot; restrict daily flow 

on each lot 

Cumbersome for developer and staff to 

implement 

Increase availability of Subdivision  

OSSF Reports and/or 

Request to add note on plats for 

owners  

Notice to be placed on plat suggesting 

owners have soil/site evaluation prior 

to purchase;  Owners are unaware of 

OSSF reports for subdivisions 

OSSF reports placed in subdivision file 

on record with TNR; owners can 

request files 

Dissatisfaction with jurisdictional 

overlaps 

Difficult to determine jurisdiction for 

OSSF and development; difficult to 

know if dual permitting area  

 

Request for setback reduction with drip 

irrigation at 0.15 gal/sq.ft./day  

Reduce setback to 15’ at this 

application rate 

Less restrictive that state rules; cannot 

be considered for local order.  Can send 

comment to state for next rule change, 

if local order adopted. 

Groundwater separation 3’ separation to groundwater for soil 

absorption systems (keep current) 

At time of adoption, gravel 

content/rock not considered and 

systems cut into fractured and solid 

rock; state rules no prohibit  soil 

absorption systems in >30% 



gravel/rock 

 

Require nitrogen reduction systems in 

EARZ and Barton Springs Segment of 

contribution zone 

 

Provide protection to ground and 

surface waters to reduce degrading 

quality and/or pollution of waters 

 

Benefit for cost questionable; wide 

estimations of nitrogen contribution by 

OSSF; gallons/acre limit may provide 

similar benefit 

 



To Travis County: 
 
Comments on the proposed Chapter 48, Rules of Travis County, Texas, for On-Site Sewage Facilities 
 

These comments are rooted in these fundamental principles: 
 

1. The regulated community has a right to expect that rules have a reasonable and rational justification 
relative to the underlying reason for the creation of this rule system to begin with, the protection of 
public health and environmental values. 

2. The regulated community has a right to expect that the rules are reasonably and rationally internally 
consistent. 

 

The rule in the proposed Chapter 48 which is the most egregious violation of these principles is 
48.037(b)(4): “There shall be a minimum of one foot of soil between the drip emitter and solid or 
fractured bedrock.” This rule is not only lacking in justification on technical grounds and rooted in badly 
misplaced concerns, but also reflects an extreme bias, as there is no similar concern shown for the far 
more problematic practice of surface spray dispersal. It is neither reasonable nor rational, nor internally 
consistent, for Travis County to express the degree of concern this rule does about subsurface drip 
dispersal, in one and only one circumstance, and to not show any meaningful concern about spray 
dispersal. Nor is it reasonable, rational or internally consistent to impose this rule on the grounds Travis 
County has set forth for doing so. Both the lack of technical grounding and this disparity of concern are 
reviewed below. 
 
The stated “justification” set forth by Travis County for this 100% increase of standoff to rock over what 
is set forth in Chapter 285 is: “By required additional volume of suitable material below emitter lines, 
additional protections are provided by decreasing the likelihood for effluent to travel along shallow 
restrictive horizons. Further it is felt that the inclusion of soils with up to 60% of gravel as suitable 
greatly reduces the soil pore space and requiring additional soil depth will aid in assuring sufficient 
hydraulic capabilities are met.” 
 

Chapter 48.037(b)(1) states, “There shall be a minimum of two feet of soil between the drip emitter and 
groundwater; however, only one foot is required where secondary treatment is used.” The “justification” 
stated for this provision is, “The State has established 1 foot as the base minimum soil depth to achieve 
adequate land treatment using drip emitters. Due to the fluctuating depth of seasonal groundwater 
conditions, the ‘factor of safety’ provided by the increased soil is required to ensure adequate separation 
between the sewage disposal fields and groundwater. The requirement is reduced where a higher quality 
effluent through secondary treatment is provided before discharge to the disposal area.” 
 

The provisions in Chapter 285 for standoff to groundwater and rock are stated in 285.33(c)(3)(E): 
“Vertical separation distance. There shall be a minimum of one foot of soil (with less than 60% gravel) 
between the pressure reducing emitter and groundwater and six inches between the pressure reducing 
emitter and solid rock, or fractured rock. For proprietary disposal systems that do not pretreat to 
secondary treatment, there shall be two feet of soil (with less than 30% gravel) between the groundwater 
and pressure reducing emitter and one foot of soil between solid rock or fractured rock and the pressure 
reducing emitter.” 
 

As can be seen by comparing the Travis County “justification” with the Chapter 285 language, the Travis 
County “justification” is not an accurate reflection of what “The State has established ….” The standoff 
provisions set forth in Chapter 285 are compared to the standoff provisions of the proposed Chapter 48 
in the table below: 
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Limiting Condition Level of Treatment Chapter 285 standoff Chapter 48 standoff 
Groundwater Less than secondary 2 feet 2 feet 
Groundwater Secondary 1 foot 1 foot 
Solid or fractured rock Less than secondary 1 foot 1 foot 
Solid or fractured rock Secondary 6 inches 1 foot 
 

As this comparison shows, the only standoff which is proposed to be modified by Chapter 48 from that 
set forth in Chapter 285 is the standoff to rock with secondary pretreatment. This is neither reasonable 
nor rational nor internally consistent. 
 

Regarding the “justification” that “additional volume of suitable material” provides “additional 
protections … by decreasing the likelihood for effluent to travel along shallow restrictive horizons”, the 
presumption of the rules is that after having percolated vertically through the soil over the specified 
standoff, the water has been “renovated”. Indeed, both Chapter 285 and Chapter 48 presume that this 
water is “good” to become groundwater after having traveled the specified distances vertically through 
the soil. Therefore, it is called to question what “hazard” Travis County imagines that requires 
“additional protections” if the water, after receiving secondary pretreatment and having percolated 
vertically through 6 inches of soil, were to “travel along shallow restrictive horizons”, to some 
unspecified location where that “hazard” might be manifested. This “hazard” is, from all appearances, 
merely an expression of irrational fear by Travis County, lacking any technical justification. 
 

Indeed, research has shown that, at least for secondary treatment provided by a sand filter, even seeded 
virus is effectively removed after travel through only 6 inches of mound sand, when the effluent is bulk 
loaded on top of a column of that material. See the attached research paper reviewing this, entitled 
“Passage of Microorganisms in Septic System Effluents Through Mound Sand in a Controlled 
Laboratory Environment”, included as a part of these comments. Note the vast difference between that 
situation, with a loading rate 20 times that typically applied in a drip system, and drip dispersal into a 
much less coarse clayey or loamy soil, even a gravelly one, with the drip emitters up in the biologically 
active root zone of that soil, with the water slowly oozing out of the emitter, rather than being dumped 
in bulk onto the top of a sand column lacking the biological diversity of the root zone. Drip dispersal can 
only be much more effective in treating the water as it percolates through the soil. Therefore, Travis 
County has provided no reasonable and rational justification that any such hazard may occur, at least if 
the pretreatment system indeed provides the level of treatment imparted by a sand filter. 
 

Regarding the treatment level, a TNR employee once stated during a discussion of this rule, “Not all 
secondary treatment is created equal.” Travis County is in complete control of the type of secondary 
treatment units it permits. If the “hazard” imagined by Travis County is due to an expectation that 
inadequate pretreatment would have been imparted prior to drip dispersal, that is a matter to be dealt 
with in the rules governing the design and operation/oversight of the pretreatment unit. (See below.) 
That would be a reasonable and rational response to any such concern. To penalize all systems, no 
matter what sort of pretreatment unit it may entail, by applying this “factor of safety”, a 100% increase 
in the standoff to rock, is not a reasonable or rational response. 
 

Regarding the “justification” referring to allowing up to 60% gravel in a “suitable” soil, Travis County 
can address that with a rule modifying that requirement. It appears that Travis County has no problem 
with the “less than 30% gravel” requirement specified in Chapter 285 for systems that do not provide 
secondary pretreatment. So Travis County could simply stipulate that this provision also be applied to 
systems that do provide secondary pretreatment. A 6-inch depth of soil with 30% gravel provides the 
same soil mass as a one-foot depth of soil with 60% gravel, so that concern would be fully met by 
responding in that manner. That would be a reasonable and rational response to this concern. To 
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penalize all systems entailing secondary pretreatment and drip dispersal, regardless of what quality of 
soil would actually be in place, is not a reasonable and rational response. 
 

In addition, the provisions of 48.037(b) are internally inconsistent. If Travis County actually believes that 
a “hazard” exists such that the standoff to rock for drip dispersal of water having received secondary 
treatment must be increased 100% over the depth stipulated in Chapter 285, then by what rationale can 
it leave unaltered the standoff for water that has not received secondary pretreatment to rock, at one 
foot, equal to the proposed standoff for water that has received secondary pretreatment? By what 
rationale can it leave unaltered the standoff to groundwater, so that the required standoff to rock and 
groundwater is the same for water having received secondary pretreatment? If a “hazard” is inherent in 
this wastewater management strategy, how can that “hazard” be manifested only in the case where 
secondary pretreatment is provided and only in regard to standoff to rock? 
 

Travis County has unreasonably and irrationally varied one and only one of the standoffs between drip 
emitters and a limiting condition. It must rationalize its regulations to deal with the actual nature of the 
“hazards” it perceives and to make the provisions internally consistent. For the reasons set forth above, I 
assert this must be done by removing 48.037(b)(4), and if Travis County deems the concerns noted must 
be addressed, to address them by focusing on the actual hazard, rather than to “punish” drip dispersal in 
all cases for those problems. 48.037(b)(1) is also superfluous, as it simply restates the Chapter 285 
provisions. 
 

Chapter 48.037(b)(2) states, “Drip irrigation systems shall be designed using a maximum application 
rate of 0.15 gallon per square foot per day.” The “justification” stated for this provision is, “Due to 
variation in recommended hydraulic loading rates for Class III zone of the USDA Soil Textural 
Classifications (30 TAC 285.91 Table VI), generally poor site conditions (rocky soils and slopes of areas 
with Class III soils), and historic failure rates of many drip irrigation systems using the loading rate for 
Class III soils, the minimum requirement of 0.15 gallons per square foot provides a protection of public 
health by decreasing the total loading per square foot and potentially reducing the frequency of system 
failures.” 
 

Travis County has first provided no definition of what “system failure” is or any quantification of what 
“many” has been, so immediately calling to question if this provision would have any impact on 
“potentially reducing the frequency of system failures.” Therefore, Travis County is proposing to impose 
a “solution” for a “problem” it has not analyzed and determined the causes, extent or severity of, 
penalizing all drip dispersal systems, no matter the particular circumstances of each system. This is 
neither reasonable nor rational. 
 

Second, the issues noted would be due to poor design to meet the constraints of the site and/or issues 
with “qualifying” a soil as “suitable”, in which case again Travis County would rationally and reasonably 
deal with those matters, rather than imposing this loading rate restriction on all drip dispersal systems, 
no matter the actual circumstances of each one. The latter is neither reasonable nor rational. 
 

Third, as reviewed in the attached document “Decentralized Reuse with Subsurface Drip Irrigation 
Fields: Issues and Opportunities”, included as a part of these comments, the propensity for water issuing 
from a drip emitter to surface – which is perhaps what Travis County means by “system failure” – is a 
characteristic of the instantaneous flow rate out of the emitter, along with the character and moisture 
level of the soil around the emitter, and the length of a loading event, NOT of the hydraulic application 
rate onto the field. As reviewed in that paper, in a soil having the available infiltration rate of a Class III 
soil, loaded appropriately, the potential for water issuing from a drip emitter to be forced to the surface 
is extremely low, and most definitely would not be a chronic characteristic. Any observed “failures” are 
due to design and/or operational flaws, not inherent in loading Class III soils up to the rate of 0.2 
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gallon/sq.ft./day allowed by Chapter 285. A reasonable and rational response to any actual problem is 
for Travis County to properly regulate so as to impose a sound design and operational regime. To 
impose the proposed restriction on all drip systems is not a reasonable or rational response. 
 

Fourth, it is called to question, if the issues noted are indeed a hazard, why is the proposed restriction on 
hydraulic application rate not also imposed on low-pressure-dosed drainfields? The concerns expressed 
about “generally poor site conditions” would apply even more severely to that design. So the proposed 
restriction on only drip systems is neither reasonable nor rational nor internally consistent. 
 

If Travis County believes that drip dispersal of water having been treated to secondary quality 
constitutes such a “hazard” that it merits increasing the standoff to rock 100% above that stipulated in 
Chapter 285, then Travis County must also believe that there are hazards inherent in allowing surface 
spray dispersal of effluent in uncontrolled access areas – AT ALL. It is understood that Travis County 
lacks the political will to take on the interests it would have to confront if it were to ban this practice, but 
if Travis County indeed believes the “hazard” noted above merits the action it is proposing, then Travis 
County must address spray dispersal at least as “sternly”, if it is to maintain any pretense that its rules 
are reasonable and rational and internally consistent. 
 

However, the only manner in which Travis County has chosen to reduce the hazards of spray dispersal is 
in 48.037(d), which states: 
 

(1) Surface irrigation shall be conducted during the night-time hours, preferably just before sunrise. 
(2) Consideration must be given towards controlling run-off from the disposal area during rain 

events. 
(3) The minimum setback to a property line is 25 feet. 

 

Regarding (3), the “justification” stated for it is, “Due to an average wind speed of 8.5 mph …, an 
increase [sic] setback to property lines can decrease the likelihood of wind induce [sic] carriage of 
irrigation effluent across property lines.” In this regard, 25 feet is a cruel joke on the neighbors of a 
property with a spray dispersal system. A setback that would have meaning in regard to aerosol drift is 
something on the order of 200 feet. This would sequester spray dispersal systems to very large lots, 
rather than allow them to be lined up lot after lot over whole subdivisions, with aerosols drifting 
throughout the neighborhood. If it wishes to assert its rules are reasonable, rational and internally 
consistent, Travis County must consider this action. 
 

Regarding (1), the “justification” stated for it is, “Irrigation is limited to the period of least human 
activity to minimize the likelihood of human contact. Night time irrigation provides for greater 
protection of public health since it is generally the period of least human activity.” This is an explicit 
stipulation by Travis County that hazard is inherent in spray dispersal. Yet there is nothing in Chapter 48 
that would mitigate that hazard, except for (2), which sets forth the milquetoast provision that 
“consideration” be given to controlling run-off during rain events. This circumstance is neither 
reasonable nor rational nor internally consistent. 
 

Regarding the ability of Travis County to control spray dispersal much, much better than the very lax 
regulation of this practice imposed by Chapter 285, it is noted that Clay County has completely banned 
spray dispersal, requiring drip dispersal in its stead. So simply imposing common sense controls on spray 
dispersal is clearly within the purview of Travis County. 
 

Chapter 285.33(d)(2) imposes no specification of a minimum soil requirement or “qualifying” the soil 
suitability in any manner for the use of spray dispersal. This is in stark contrast to the soil depth and 
quality requirements for subsurface drip irrigation of water having received the same level of 
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pretreatment, just not having been run through the fiction that is disinfection under these rules (see 
below). That is neither reasonable nor rational nor internally consistent. 
 

Nor does 285.33(d)(2) impose any meaningful standard for the design of a surface application system. In 
285.33(d)(2)(A), it is stated that “Land acceptable for surface application … shall be covered with 
grasses, evergreen shrubs, bushes, trees or landscaped beds containing mixed vegetation.” However, 
there is no standard for determining what “covered” means. This subsection also states that land with a 
slope greater than 15% may be used “… if it is properly landscaped and terraced to preclude runoff.” 
Yet there is no standard for what is “proper” landscaping or what “terraced” means. 15% is a HUGE 
slope for this purpose, no matter the landscaping. Allowing spray dispersal over a 15% slope is 
tantamount to declaring there is no “consideration” given to controlling runoff, which as noted above 
Travis County has stipulated must be given. Terracing should be relegated to a variance situation, as this 
would almost certainly be done only if other acceptable areas are not available, so that the specific 
situation would be explicitly reviewed in detail, as is required by the variance process. 
 

This all must be addressed if Travis County is to maintain that its rules are reasonable, rational and 
internally consistent. Travis County can do this in Chapter 48 by modifying 285.33(d)(2)(A) to read: 
 

Land acceptable for surface application shall be covered with soil with a gravel content of less than 60% of a 
depth that it will support the plant cover stipulated herein, and shall have a slope of less than 10%, shall not 
contain depressions or flow channels, and shall have a plant coverage of at least 90% of the total application 
area (after restoration, if necessary to attain 90% coverage), consisting of grasses, evergreen shrubs, bushes, 
trees or landscaping beds containing mixed vegetation. For shrubs and bushes, the plant canopy shall be 
deemed 100% coverage of the area within the drip line of the plants.  Any unplanted area under shrubs and 
bushes must be covered with mulch, it must not be bare soil. For areas under trees, the understory must have 
90% minimum plant coverage of the area. Documentation that the spray dispersal area meets all these 
requirements must be provided in the “Technical Report” specified in 285.33(d)(2)(C). 
 

Design of the dispersal field should be addressed in the “Technical report” covered in paragraph (C). 
The language of a Chapter 48 modification of 285.33(d)(2)(C) to stipulate that appropriate 
consideration has been given to the design could read: 
 

Technical report. A technical report covering the design and installation of the surface application system 
shall be submitted with the planning materials required in 285.5(a) of this title. The technical report shall 
provide a layout of the surface application system and a description of the system and calculations as 
necessary to show how uniform coverage of the application area would be achieved. The sprinkler heads or 
other distribution devices shall be identified by brand and model, and spray heads must have a spray angle of 
15 degrees or less. All other materials shall be specified to the level of detail required to specify the quality of 
the installation. The report shall detail how the distribution devices will be fed so that production of aerosols 
is minimized, and shall specify the timing of distribution events. The nature of the application area, including 
soil type and plant cover, shall be characterized in regard to potential to induce runoff, and the precipitation 
rate imparted by the distribution devices and the precipitation depth in each application shall be justified in 
regard to this characterization, showing that runoff will not occur due solely to the effluent application when 
soil antecedent moisture is at ANC III. The actual landscaping to be provided by the finished application 
area shall be described and shown on a layout plan, confirming that the required plant and ground coverage 
shall be assured. 
 

Note that an actual design to produce the results expected – e.g., no runoff – must be required, which this 
language does. The present language in Chapter 285 is quite deficient in that regard – it does not 
require anything that might be reasonably graced with the term “design”. Also, the “landscaping plan” is 
an essential element of this “technical report”, so that the stipulations of 285.33(d)(2)(F) would be 
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incorporated here.  Part of 285.33(d)(2)(G) would be moot, since there is a requirement in the above 
that the applicant demonstrate uniform coverage. The details offered in (G)(i) and (ii) are redundant 
with the requirements specified for the “technical report”. 
 

If Travis County believes that subsurface drip dispersal of water having received secondary treatment 
presents such a “hazard” that it must increase the standoff between drip emitters and rock by 100% over 
what is specified in Chapter 285, then it must address 285.33(d)(2)(D), “Effluent disinfection”, to 
require much better control of disinfection. There is considerable evidence that disinfection with drop-
feed tablet chlorinators is hit or miss at best, due to lack of appropriate maintenance and operation of 
drop-feed tablet chlorinators and to insufficient clarity of the treated effluent. Dose control with a drop-
feed tablet chlorinator is an illusion even when the device is kept supplied with chlorine tablets and is 
operating properly. Keeping the chlorinator supplied with tablets must be defined as maintenance that 
must be performed by the duly authorized maintenance provider, not left to the whim of the system 
user, as experience has shown this has resulted in a high instance of chlorinators being out of chlorine 
tablets. The lack of concern for this shown by Travis County is neither reasonable nor rational nor 
internally consistent. 
 

Regarding 285.33(d)(2)(E), “Minimum required application area”, there needs to be language to the 
effect that the actual location of the project must use the application rate interpolated from the chart in 
285.90(1) for that location, rather than applying the rate at the nearest line with the higher application 
rate, as 285.90(1) specifies. This “dumbing down” of the procedure to determine the application rate 
results in a rate of 0.064 gpd/sq. ft. being applied all over Travis County. A location toward the eastern 
edge of Travis County would have an application rate of ~0.050, a location in the center of Travis 
County would have an application rate of ~0.053 gpd/sq. ft., and a location at the western edge of Travis 
County would have an application rate of ~0.056, if the rate were interpolated from the chart. Allowing 
an application rate of 0.064 results in a very significant increase over the proper application rate for that 
location, if the chart has any validity. Allowing this to persist while proposing to impose the limit on the 
hydraulic application rate of drip dispersal stated in 48.037(b)(2) is not reasonable or rational or 
internally consistent. Language to implement a requirement to interpolate the surface application rate 
could modify 285.33(d)(2)(E) to read: 
 

The minimum surface application area required shall be determined by dividing the daily usage rate (Q), 
established by 285.91(3) of this title, by the allowable surface application rate (Ri = effective loading rate in 
gallons per square foot per day) as derived from 285.90(1) of this title. The value of Ri for the actual location 
of the OSSF shall be interpolated if it lies between the lines shown on 285.90(1). 
 

Section 285.33(d)(4), “Soil substitution drainfields”, modified by Chapter 48.037(e), is a very 
environmentally unsound idea. Where there is insufficient soil for a “conventional” style drainfield, one 
should simply NOT BE ALLOWED. The regulatory system shouldn’t turn handsprings trying to 
“justify” the use of one in those circumstances. To do so is internally inconsistent with the concern 
shown for drip dispersal, as noted. The ONLY type of field, other than a mound (which is itself a de-
optimized buried sand filter), that should be allowed in fill soil is subsurface drip dispersal. Chapter 
48.037(e) must read, “Soil Substitution beds are not allowed in Travis County.” 
 

Section 285.33(d)(5), “Drainfields following secondary treatment and disinfection”, is a highly 
irresponsible idea.  Especially given the practically non-existent attention so far shown to assuring that 
secondary quality effluent and effective disinfection is indeed attained, consistently and reliably.  At 
least until TCEQ, or at least Travis County, chooses to ensure that proper attention is required, allowing 
drainfields IN fractured or fissured rock is a MOST HIGHLY IRRESPONSIBLE action.  There is 
absolutely no reason why the conditions presumed here cannot be addressed with drip dispersal in 
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sufficient fill depth to attain the required soil depth between the drip emitters and the limiting 
condition. A provision must be written into Chapter 48 to eliminate drainfields following secondary 
treatment and disinfection in fractured or fissured rock as an option in Travis County. To not do this is 
not reasonable nor rational nor internally consistent. 
 

If Travis County believes that drip dispersal of water having received secondary treatment presents such 
a “hazard” that it must increase the standoff between drip emitters and rock by 100% of the standoff 
specified in Chapter 285, then Travis County must also believe it must impose a higher level of oversight 
on the home-sized activated sludge treatment units known as the “aerobic treatment unit”, abbreviated 
ATU, than is imposed by Chapter 285. To do otherwise would be irrational and inconsistent. 
 

Regarding Chapter 48.034, allowing homeowners to maintain an activated sludge treatment unit is 
tantamount to conceding that anything except “physical” maintenance – e.g., replacement of a broken 
part – is not to be expected. But then, as things now sit, that is the case even with licensed maintenance 
providers, since there is little that can be done through visits every 4 months to actually maintain a 
home-sized, episodically loaded activated sludge treatment unit operating in the on-lot environment in 
“working order”, if that is defined as consistently and reliably producing secondary quality effluent. 
 

In particular, Chapter 48 must modify 285.32(c)(1) to require flow equalization of ATUs, if Travis 
County is going to continue to allow ATUs to be installed. Travis County well understands that these 
home-sized activated sludge treatment units cannot consistently and reliably produce secondary effluent 
under the episodic flow regime in on-lot systems without being flow equalized. Indeed, Standard 40 
allows ATUs to violate secondary effluent standards during a “stress test” typical of the flow regime in 
the on-lot environment and still “pass”. Again, if Travis County believes that drip dispersal of water 
having received secondary treatment presents such a “hazard” that it must increase the standoff between 
drip emitters and rock by 100% of the standoff specified in Chapter 285, then it must believe that it must 
regulate ATUs in a manner that renders them as likely as practical to consistently and reliably produce 
secondary quality effluent, particularly since the effluent produced by ATUs is almost universally routed 
to a spray dispersal field. To fail to regulate in that manner is neither reasonable nor rational nor 
internally consistent. 
 

A very basic measure would be assure that the maintenance protocol for each ATU placed on the 
approved list by dint of having obtained an NSF Standard 40 “certification” is the maintenance protocol 
that is faithfully executed. Standard 40 stipulates that “Manufacturers shall provide comprehensive and 
detailed operations and maintenance instructions to authorized representatives.” [emphasis added]  It 
should be stipulated in these rules that this required manual be provided with the planning materials, 
along with a copy of the actual maintenance contract, requiring that contract to delineate the 
maintenance protocol, so that the proposed O&M program can be verified to meet the manufacturer’s 
requirements. Since this is a stipulation of NSF Standard 40, and an ATU that obtained a place on the 
“approved list” by dint of having obtained a Standard 40 “certification” must continuously comply with 
that standard, it must be confirmed that a homeowner undertaking to maintain an ATU shall have also 
received those instructions and been trained to execute those instructions. Otherwise, Travis County would 
be colluding to violate the requirements of Standard 40. Language, as additional sentences added to 
285.32(c)(3) by Chapter 48, might read: 
 

The applicant shall provide a copy of the proposed maintenance contract and a copy the manufacturer’s 
“comprehensive and detailed operations and maintenance instructions” (a required standard document for 
all proprietary systems placed on the approved list upon the basis of having “passed” NSF Standard 40) with 
the planning materials for an OSSF application that includes a proprietary treatment system.  The provisions 
of the proposed maintenance contract shall conform to these “comprehensive and detailed operations and 
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maintenance instructions”. If a homeowner proposes to conduct maintenance on the OSSF, the 
manufacturer must certify that the homeowner has received those instructions and been trained by the 
manufacturer to conduct maintenance on that OSSF. 
 

Chapter 48 must modify 285.32(c)(5)(A)(ii), dealing with the use of proprietary units in OSSF’s that do 
not meet the stipulations of the “certification” under which the proprietary unit gained a place on the 
approved list. It must be made clear that the system must be permitted as a “non standard” system.  This 
and the provision in (i) are stated in a manner that seems to want to “squirm” around this central issue. 
Not just influent strength but any aspect of the OSSF that does not conform to the stipulations of the 
“certification” standard must disqualify the unit from being considered for permitting under this section. 
For example, commercial systems may have important differences from residential systems in regards 
other than influent strength, such as the timing of influent flows—e.g., weekdays only instead of all 
week. 
 

NSF Standard 40 is valid only for treatment units serving an individual residence. It states under “Scope”:  
“This Standard contains minimum requirements for residential wastewater treatment systems having 
rated treatment capacities between 1514 L/day (400 gal/day) and 5678 L/day (1500 gal/day).” In the 
“Definitions” section, “residential wastewater” is defined as “Human body waste and liquid waste 
generated by the occupants of an individual residence.” [emphasis added] And “residential wastewater 
treatment system” is defined as “An organized and coordinated system of components that functions to 
treat wastewater generated by individual residences.” [emphasis added] Thus, any system which has 
gained the status of approved “proprietary unit” by virtue of possessing the Standard 40 “certification” 
which serves a multi-family or commercial application does not qualify to be approved as a “proprietary 
unit” under this section, since the unit would not qualify to be placed on the approved list for that use. 
Rather, that treatment unit must be explicitly designed for that application under the provisions of 
285.32(d). 
 

If the OSSF in question uses a “proprietary unit” in a way that violates the conditions of the 
“certification” standard which gained it a place on the approved list, then that unit may not be 
considered as a “proprietary treatment system” or “proprietary unit” as that term is intended under 
285.32(c), even though it still meets the definition of “proprietary system” in 285.2. To clarify this, 
Chapter 48 must modify 285.32(c) in a manner such as this: 
 

This subsection applies to a “proprietary system” as defined in 285.2(57) only when it is used in an OSSF in 
which the system characteristics conform in all regards with the stipulations, presumptions, conditions, etc., 
of the “certification” procedure through which the proprietary unit gained a place on the executive director’s 
approved list of proprietary units, as set forth in 285.32(c)(5). If the characteristics of the OSSF do not 
conform in all regards with that “certification” procedure, then the OSSF must be considered as a “non 
standard” system and be permitted under the procedures set forth in 285.32(d). 
 

Chapter 48 must modify 285.32(f) relating to “Other Design Considerations”, so that ATU’s must have a 
means to prevent the flow through of untreated water to the effluent tank during a power outage or 
when the compressor fails to function. To fail to do this is neither reasonable nor rational nor internally 
consistent. Chapter 48 must amend 285.32(f) to add this provision: 
 

(f)  All treatment units shall be designed and operated so that untreated water would not flow through the 
unit during any time that treatment system function is lost due to equipment failure or power outage, and to 
assure proper operation is restored when the equipment or power is restored.  An application for a permit to 
install an OSSF that includes a proprietary or non-standard treatment unit shall provide a description of how 
this requirement is attained: 
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(1) The application shall be accompanied by calculations as required to demonstrate that the required 
function is attained.  The volume of storage that must be available in the event treatment system 
function is lost shall be that volume specified to be provided above the alarm level in 285.34(b) 
relating to “Pump tanks” in this title. 

(2) The application shall be accompanied by drawings showing the equipment used to provide this 
function.  The drawings shall detail the size and construction of the tank(s) used to provide storage 
and shall detail all other equipment. 

(3) The application shall be accompanied by a specification of the procedures to be followed to restore 
the treatment unit to routine operation following an event that interrupts treatment system function 
prior to allowing any effluent to exit the treatment unit and flow to the dispersal field. 

 

Providing flow equalization may be the most “practical” way to meet this standard.  It appears that 
TCEQ does not feel that the prospect of untreated water reaching the effluent tank and then being 
sprayed around an area with no area controls is sufficiently alarming to merit the inclusion of the above 
language, and the only thing it has chosen to do is add a provision that “the designer should consider 
whether flow-equalization will be needed for the treatment system to function properly”.  That is 
obviously meaningless, as there is no standard of “need”, or even any real requirement for a system to 
“function properly” in these rules. Unless Travis County wishes to show that same disregard for this 
hazard, it must include the above language or its equivalent, to prevent untreated water being able to 
freely flow through a treatment unit all throughout the time a power outage is occurring and/or when a 
critical component of the system, without the proper functioning of which secondary treatment cannot 
reasonably be expected to be achieved, is not operating properly. 
 

While all of the above would more reasonably and rationally govern the use of ATUs, the real “bottom 
line” is to assure that a pretreatment unit produces secondary quality effluent consistently and reliably. 
Therefore, some degree of monitoring must be considered. It is understood that collecting grab samples 
for analysis of BOD5 and TSS at 4-month intervals – the presently required frequency of maintenance 
visits for a “proprietary unit” – is rather meaningless surveillance, and that collecting and analyzing 
samples at all is deemed “unaffordable” for on-lot systems. It is suggested that very frequent turbidity 
monitoring would be a sufficient surrogate for testing of samples. A continuous turbidity monitor, with 
an alarm function signaling “out of range” turbidity, would be a reasonable way to implement that 
monitoring. If Travis County believes that drip dispersal of water having received secondary treatment 
presents such a “hazard” that it must increase the standoff between drip emitters and rock by 100% of 
the standoff specified in Chapter 285, then it must also believe that allowing effluent to be sprayed over 
the surface without taking any measures to assure that effluent has been treated to the standard 
required of it is an unacceptable hazard. To believe otherwise is neither reasonable nor rational nor 
internally consistent. 
 

Regarding pump tanks, Travis County will be well served to rationalize the rules pertaining to pump 
tank design by modifying 285.34(b)(1), (2), (3) & (4), and adding (5) and (6), as follows: 
 

(b)  Pump tanks and pump systems. When water within the system must be pumped for any purpose, a pump 
tank or chamber and a pump system conforming to the requirements of section shall be incorporated into the 
system design. A technical report detailing all items required by this subsection shall be submitted with the 
planning materials required in 285.5(a) of this title. All requirements of 285.32(b)(1)(D)-(F) of this title 
(relating to Criteria for Sewage Treatment Systems) also apply to construction and installation of pump 
tanks. The pump tank and pump system shall be designed and installed according to the following 
specifications. 

(1) Pump tank and pump system criteria. The pump tank or chamber shall be water-tight. The pump line 
shall be protected against backflow or siphoning, as required by the circumstances of each 
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application. The pump system shall be equipped with an audible and a visible alarm that will signal if 
the pump fails to function as required by the design for each application. The visible alarm must be 
readily discernible at a distance of 50 feet from the alarm panel in normal daylight. The audible 
alarm must be readily discernible at a distance of 50 feet from the alarm panel. A manual “silence” 
switch shall be provided on the exterior of the alarm panel to turn off the audible alarm. The visual 
alarm must stay illuminated until the condition which caused the alarm has been remedied and/or 
the alarm panel has been reset. Power to any alarm circuits shall be provided by a separate circuit 
from that which powers the pump. Batteries may be used for back-up power supply only. All electrical 
components shall be listed and labeled by Underwriters Laboratories (UL). 

(2)  Pump tank sizing. 
(A) Pump tanks for simplex pump systems. Pump tanks or chambers shall be sized to contain all of 

these volumes: 
(i) The permanent liquid depth in the bottom of the tank required to protect the pump 

from thermal overload. 
(ii) A volume equal to the dose that is allowed to build up in the pump tank before the 

pump is actuated to evacuate this volume, or a volume equal to the operating storage 
as set forth in 285.34(b)(5) of this title. 

(iii) An emergency storage volume above the high water alarm switch equal to at least the 
design daily flow rate of the system in which the pump tank or chamber is utilized. 
This requirement may be waived in a tank or chamber of a tank in which the pump 
alarm in that chamber is arranged to disable a pump that causes water to be fed into 
that chamber. 

(B) Pump tanks for duplex pump systems. Pump tanks or chambers shall be sized to contain all of 
these volumes: 

(i) The permanent liquid depth in the bottom of the tank required to protect the pumps from 
thermal overload. 

(ii) A volume equal to the dose that is allowed to build up in the pump tank before a pump is 
actuated to evacuate this volume, or a volume equal to the operating storage as set forth 
in 285.34(b)(5) of this title. 

(iii) An emergency storage volume above the high water alarm switch equal to at least 4 hours 
flow at the design daily flow rate of the system in which the pump tank or chamber is 
utilized. 

(C) The specified total volume shall be attained either: 
(i) At or below the flow line of the inlet into the pump tank or chamber. 
(ii) At any elevation below the interior depth of the pump tank or chamber, provided that any 

impacts of back-ponding into any chambers upstream of this pump tank or chamber 
caused by ponding to a depth above the flow line of the inlet to the pump tank or 
chamber are addressed, as set forth in 285.34(b)(4), in regard to restoring proper system 
function once pump function is restored and the storage volume above the alarm level is 
dissipated. 

(3) Pump specifications. All pumps shall be rated by the manufacturer for pumping sewage or sewage 
effluent. A duplex pump system shall be used for all systems serving commercial establishments. 
Either a simplex pump system or a duplex pump system may be used in all other systems with a 
design daily flow rate of 1,000 gallons/day or less. A duplex pump system must be used in all systems 
with a daily design flow rate of greater than 1,000 gallons/day. A duplex pump system shall be 
designed so that each pump is activated alternately each time that the pump function is demanded by 
the control system. In the event the pump first activated fails to operate, the control system shall 
activate the other pump, and the control system shall set an alarm to indicate a pump has failed and 
shall “lock out” the pump which failed and start the other pump each time the control system 
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demands a pump to function. This operation shall persist until the control system is reset to duplex 
operation, which shall not be done until the cause of the pump failure has been remedied. 

 

Modify 285.34(b)(4)(B) as follows: “A pump low-level cutoff switch shall be set in the tank at a depth 
such that thermal protection of the pump is always provided. The equalization volume – the depth 
between the low-level cutoff switch and the high water alarm – shall be specified by the designer based 
on analysis of the expected temporal variations into the treatment unit. If the tank is serving a residence, 
the minimum equalization volume shall be 50% of the daily design flow rate. The pump system shall be 
designed to run doses of a set run time at equal intervals throughout the diurnal cycle. The maximum 
dosing frequency shall be 2 hours.” 
 

Add 285.34(b)(5) as follows: 
(5) An application for a system that incorporates a pump tank or chamber shall be accompanied by 

calculations and drawings as required to demonstrate that the required storage volume, as specified 
in 285.34(b)(2), is provided, and to demonstrate that the pump system is designed to accomplish the 
functions it must for the system to operate as designed, including specification of the alarm system 
and a description of its operation.  If attaining the required storage volume entails back-ponding into 
an upstream chamber, the application shall be accompanied by a description of how proper system 
function would be restored once pump function is restored without a hazard accruing due to the 
back-ponding into the upstream chamber. 

 

Add 285.34(b)(6) as follows: 
 

(6) Special provisions for pump tanks for surface application systems.  Surface application shall be 
allowed only between midnight and 5 a.m.  The pump system for a surface application system shall 
be controlled by equipment that allows all effluent to be dispersed in this time period, with the volume 
of multiple applications limited as required to preclude runoff, as set forth in the “technical report” 
required by 285.33(d)(2)(C) of this title.  The effluent storage tank shall contain a volume for 
operating storage, defined as the volume available between the minimum operating level in the tank – 
typically delineated by a switch which turns the pump off when water level is drawn down to that level 
– and the level at which the high water alarm would be tripped.  The minimum volume of this 
operating storage shall be: 

(i) Equal to the design daily flow rate of the system if the treatment system incorporates flow 
equalization so that no more than the design daily flow can enter the effluent storage tank 
in a 24-hour period, or 

(ii) Equal to 150% of the design daily flow rate of the system if the system does not 
incorporate flow equalization. 

 

These modifications address critical design issues that the current and proposed rules do not. Again, 
Travis County will be well served to require all this to be demonstrated in the application for a permit. 
 

The proposed Chapter 48.036(b) states, “Non-residential Treatment Requirements – Non-residential 
systems shall have a minimum of six-day retention time in a septic tank, or in a pre-treatment tank prior 
to a treatment unit; or provide equalization tanks per 30 TAC Section 285.34.” The “justification” stated 
for this rule is, “Non-standard treatment units are individually designed systems generally utilizing 
mechanical components in systems designed to provide a higher level of sewage treatment on a given 
site due to unsuitable site conditions. Unsuitable site conditions and additional mechanical components 
increase the need for assurance of proper functioning and performance monitoring of these units which 
is provided by a more stringent maintenance requirement. Increased public health and environmental 
protection is the result of this additional ongoing upkeep of the more complex systems needed to serve 
in less than ideal conditions.” 
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The “justification” had it right at “Non-standard treatment units are individually designed systems.” All 
the rest of it is highly specious. Indeed, the “non-standard” systems that I design are functionally simpler, 
not “more complex”, than the “proprietary” home-sized activated sludge units, for which no such 
stipulations are set forth. In regard to the stipulation of a six-day HRT in the septic tank, since each 
“non-standard” system is an individually designed system, the appropriate HRT in a septic tank or 
pretreatment tank would be part of the individual design, which Travis County must require the 
designer to specify and justify. It is inappropriate to “artificially” specify this very high minimum; it 
violates the very idea of a “non-standard” design. There is no need for this provision. 
 

Chapter 48.032 (b) states, “… the minimum lot size for a structure served by an OSSF … is one acre” 
and Chapter 48.032 (c) states, “… multiple residential units may be on a single lot or site only if the lot 
contains at least one acre of land for each residential unit.” The “justification” for these provisions is, 
“Larger lot sizes are necessary to protect the public health and environment in Travis County because of 
the predominance of unsuitable soils, steep rocky slopes, and the demand for construction of larger than 
normal houses. Research of the literature revels that many jurisdictions increase lot size requirements to 
protect groundwater through the reduction of septic tank densities …. 
 

“Additional space is needed for lots utilizing both individual and [sic] wells and on-site wastewater 
systems to ensure that groundwater quality is protected by providing adequate buffer space around the 
wells without having to encroach on adjacent properties. Additionally, many areas of western Travis 
County have rapidly recharging conditions, with thin soils and karst rock or layered limestone. These 
conditions are particularly vulnerable to well contamination from either surface sources or OSSFs. 
Large lot sizes will reduce the potential for contamination in these sensitive areas, thus providing 
additional protection for the public health and environment. 
 

“Since small lots are commonly cited as the number one problem with siting on-site sewage systems, 
future health hazards can be averted by adhering to minimum required lot sizes, providing greater 
protection to the public health and environment. Once a minimum lot size standard is set, there should 
be only rare occasions when a new subdivision would be created with lots smaller than those required. … 
 

“Western Travis County requires the additional protection to public health and the environment 
afforded by this requirement because its topography typically has steep rocky slopes with thin soils which 
are not favorable for on-site sewage disposal. Each lot in new subdivisions should initially be created 
with on [sic] area suitable for a sewage disposal field and a replacement area in order to prevent health 
and pollution problems resulting from poorly sited sewage systems or from the inability to relocate a 
new system in case of failure. Each newly created lot should have an area with flat enough slopes (30% 
or less) to allow the installation of a variety of on-site sewage systems in most soil conditions, giving the 
owner the maximum options for types of facilities which will provide protection to the public health and 
environment equivalent to the State Rules.” 
 

For starters, Travis County should not be in the business of “giving the owner the maximum options for 
types of facilities”, Travis County should be in the business of assuring appropriate design to cope with the 
site constraints of each lot. That the regulatory system has historically failed to do this is the reason why most 
of the other problems cited might have any “validity”. While it is understood that it is part of the “voodoo” 
of this field, lot size is by itself not the determinant of these outcomes, rather it is whether or not the 
system has been designed to cope with the site constraints so as to protect public health and 
environmental values. While the issue of fitting a well and OSSF onto a lot, and not having the sanitary 
easement around the well encroaching onto neighboring lots, is indeed a legitimate concern, this is a 
matter that can be addressed, with restrictions on well siting specified, in the platting process. In any 
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case, in that situation, Chapter 285 already stipulates a minimum lot size of one acre, so that is a red 
herring argument here. 
 

The aspect of this of most concern is the creation of condo-ized projects. By clustering the houses, 
creating a so-called “conservation development”, an environmentally benign OSSF can be designed into 
the site plan without a “need” for there to be one acre per living unit of lot area, in regard to the issues 
set forth in the “justification”. This too is a matter that can be addressed in the platting process, with it 
being incumbent on the applicant to demonstrate ample room for an OSSF on whatever size lot is 
proposed. As long as the lot size is over one acre, it complies with Chapter 285, since that document is 
silent on required lot sizes for projects with more than one housing unit on one lot. 
 

One “justification” that has been posed previously, which is not explicitly stated in this “justification”, is 
to protect groundwater quantity, by limiting the number of houses which might be built in an area. 
However, this rule is to be applied without regard to a defined need to protect groundwater quantity, or 
to the source of water supply. In the case of, for example, a project proposing to obtain water supply by 
building-scale rainwater harvesting, the ability to creatively plan the development would be hamstrung 
by a presumed “restriction” that would not exist. 
 

Then too, there is a lot of Travis County that is not “western Travis County [with] rapidly recharging 
conditions, with thin soils and karst rock or layered limestone” and other such “hazards” as are noted in 
the “justification”. This rule poses a roadblock to more creative land planning where those “hazards” 
are not present. Thus it is neither reasonable nor rational. 
 

Travis County should reconsider this rule and figure out how to address the “proper” sizing of lots in the 
platting process, rather than impose a “one size fits all” approach in Chapter 48 which hamstrings 
creative design of development, in particular “conservation developments”. This would tend, indeed it 
has tended, to drive developers to install much more intense development served by wastewater systems 
permitted through the “municipal” process at TCEQ. Which is contrary to what appears to be the intent as 
set forth in the “justification”, to provide “better” protection of public health and environmental values. 
Those more intense developments will create more non-point source pollution, including due to more 
cars running over the roads. They will also create a need for more roads and other services – which the 
tax base created by development typically does not cover. And that TCEQ-permitted wastewater system 
would itself be a major source of pollution, unless it were designed in the manner of the very best sort of 
on-site system for the site conditions in western Travis County, recirculating packed bed treatment unit 
and subsurface drip irrigation dispersal – a strategy which no one will advocate that the developers 
employ and that TCEQ would actively resist. So again, this rule is likely to be a classic case of 
unintended consequences. Please reconsider it. 
 

Respectfully submitted, 
David Venhuizen, P.E. 
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1 Principal, David Venhuizen, P.E., 5803 Gateshead Drive, Austin, Texas 78745, waterguy@ix.netcom.com 

DECENTRALIZED REUSE WITH SUBSURFACE DRIP IRRIGATION FIELDS 
ISSUES AND OPPORTUNITIES 

 
David Venhuizen1 

 
Subsurface drip irrigation (SDI) has experienced increasing use as a wastewater management 
tool since it was first used for this application in the 1980’s.  Many address this technology as a 
“disposal” process, as simply a “better” or more efficient way to make the wastewater “go 
away”.  This paper focuses on using this tool to maximize beneficial reuse, using effluent to 
satisfy the irrigation and fertilization functions.  But since the source water is wastewater, this 
entails review both of how to “best” serve those functions and of how to protect water resources 
from whatever pollutants remain in the effluent after treatment. 
 
The degree of pretreatment required prior to dispersal is an evaluation based on the public health 
and environmental considerations that come into play in each situation.  However, with SDI, 
there are also practical operational issues to be considered, most importantly prevention of 
emitter clogging.  Those issues urge the use of pretreatment to produce a highly clarified effluent 
prior to dispersal.  There is a whole school of thought—supplied and serviced by a number of 
equipment vendors—that using SDI systems to disperse septic tank effluent, forcing it through 
physical filters to clarify it, is merited.  However, the inelegance and inherent risk of this 
approach are obvious.  It is also questionable strategy to dedicate resources to the expensive 
physical filtration devices, which leave most of the pathogens and nutrients in the water, instead 
of a pretreatment process that removes the majority of them.  This pretreatment also renders the 
effluent more suitable as an irrigation resource.  Therefore, the discussion in this paper is 
predicated on the presumption that effluent flowing into SDI systems is highly pretreated, thus 
highly clarified, water. 
 
Hydraulic Application Rates for SDI Reuse Systems 
 
In small-scale wastewater systems, rarely is provision made for long-term storage of effluent, 
rather the amount generated each day is dispersed in fairly short order.  Once injected into the 
soil, the water can only exit via one of two pathways – evapotranspiration (ET) or deep 
percolation.  So if the system generates effluent without regard to variations in climate, the SDI 
system has to function as a “drainfield” some of the time.  This is so without regard to the 
general climate at the site, as even during times when the ET rate is generally high, there will be 
rainy periods that fill up the soil moisture storage capacity.  Under these conditions, any 
pollutants remaining in the effluent may percolate to a limiting condition, and thus impact upon 
public health or environmental values. 
 
Determining the “optimum” design hydraulic application rate (HAR) for a system to obtain 
significant irrigation benefit, while being mindful of the “drainfield” design issues, entails an 
analysis of site climate and the plants being irrigated.  Such an analysis is presented here for a 
project in the Texas Hill Country, presuming the “crop” is turf.  Since this analysis is for 
illustrative purposes only, derivation of inputs to this analysis are not detailed here.  They are 
reviewed in a design report for this project, available to interested parties from the author. 
(Venhuizen, 1993)  In Tables 1 and 2, ETo is the reference crop ET rate, ETcrop is the ET rate for 



2 

 

the specified crop, and Pe is effective precipitation—the portion of rainfall that infiltrates into the 
soil and remains as water available to the crop. 
 
   Table 1. Monthly Evapotranspiration and Total Rainfall Data—Example System 

 ETo  ETcrop  Average Rainfall 
Month mm/day mm/month  mm/month  in./month mm/month 

January 2.2 68  61  1.60 41 
February 2.8 78  70  2.49 63 
March 3.8 118  106  1.68 43 
April 5.2 156  140  3.11 79 
May 6.7 208  187  4.19 106 
June 7.9 237  213  3.06 78 
July 8.2 254  229  1.89 48 

August 7.7 239  215  2.24 57 
September 6.0 180  162  3.60 91 

October 4.1 127  114  3.38 86 
November 2.9 87  78  2.20 56 
December 2.2 68  61  20.6 52 

 
   Table 2. Irrigation Loading Rates – Example System 

 ETcrop  Pe  ETcrop – Pe  HAR 
Month mm/month  mm/month  mm/month  cm/day gal/ft2/day 

January 61  27  34  0.11 0.027 
February 70  42  28  0.10 0.025 
March 106  31  75  0.24 0.059 
April 140  59  81  0.27 0.066 
May 187  85  102  0.33 0.081 
June 213  68  145  0.48 0.119 
July 229  49  180  0.58 0.143 

August 215  51  164  0.41 0.130 
September 162  70  92  0.31 0.075 

October 114  61  53  0.17 0.042 
November 78  38  40  0.13 0.033 
December 61  32  29  0.09 0.023 

 
These calculations suggest setting the design HAR at about 0.4 cm/day (0.1 gal/ft2/day) for this 
project.  Decreasing the HAR further would hold it at or below the average ET demand in more 
months, but with increasing costs for diminishing returns.  Taking into account that some 
percolation losses would occur no matter how large the field were made, it is not considered cost 
efficient to employ the HAR which would evapotranspirate the average effluent load throughout 
the whole year. Also, lowering the HAR would decrease the portion of irrigation demands met 
by effluent in the peak months.  So, the HAR is set at about 0.4 cm/day in this climate, and the 
SDI field must function as “drainfield” when ET demand is less than that, on either a short-term 
basis—e.g., rainy days during the summer—or a long-term basis, through periods when ET 
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demand is low.  Loading rates in that range result in irrigation applications of around 2.5 
cm/week (1 inch/week), a little less than the average landscape plant water demands over the 
growing season in this region. (Borrelli, et al., 1998)  Thus, most of the effluent routed to the 
SDI field would be effectively utilized to supply irrigation demand through the peak irrigation 
season, greatly defraying demands during the time when this would have the maximum benefit 
to the local and regional water economy. 
 
Water Savings Potential with SDI 
 
An indication of the potential water savings available from this strategy was provided by an 
analysis conducted as part of a water conservation study prepared for the Barton 
Springs/Edwards Aquifer Conservation District. (Venhuizen, 1990)  Water records for customers 
of a small water district were reviewed.  Customers with significant differences in winter 
(December-February) and summer (June-August) usage were taken as an example group who 
maintained highly irrigated landscapes.  Winter usage, presumed to be an estimate of wastewater 
flow, was deducted from total summer usage in each month during the May-September peak 
irrigation season.  This provided an estimate of how much water these customers would have 
saved if wastewater system effluent had been used to defray irrigation demands.  When these 
estimates were compared to their actual usage, it indicated that savings of 40% to 70% of total 
water demand through the peak irrigation season would have been realized.  Clearly, the 
potential water savings from this strategy in this climate are anything but trivial. 
 
Hydraulic Function of SDI System as a “Drainfield” 
 
Understanding the hydraulic function of an SDI system as a “drainfield” requires an examination 
of soil moisture at the micro level, considering the flow out of each emitter.  An SDI field is 
composed of drip hose runs on specified spacings, with emitters on each hose at specified 
intervals.  A typical array has hose runs on 2-foot centers and emitters at 2-foot spacings on each 
hose, as illustrated in Figure 1.  (Note that other spacings are employed to suit the needs of the 
landscaping being irrigated—e.g., closer hose and emitter spacings are used for turf if a high 
quality grass cover, free of “striping”, is desired.)  Therefore, on average, the water issuing from 
each emitter would “spread”—drawn by matric potential, the “suction” force created by capillary 
action of the soil pore spaces—to a little more than one foot from each emitter before the entire 
surface would become wetted, after which further emissions of water would continue to increase 
soil moisture level, eventually filling the voids to field capacity, the point at which capillary 
action can no longer counteract the force of gravity, and water would begin to drain downward. 
 
However, if the soil were already at high moisture content—either from a recent rainfall or 
because ET rate had recently been lower than the rate of effluent application—then moisture 
level would be at, or would be driven above, field capacity around the emitter before the water 
could be spread to any distance away from it.  When this occurs, water coming out of the emitter 
would percolate downward; that is, the SDI system would function as a “drainfield”. 
 
This dictates that the instantaneous emitter flow rate, expressed as flow out of the emitter over 
some prescribed radius around the it, needs to be lower than the saturated hydraulic conductivity, 



or permeability, of the receiving soil.  Note that this is a characteristic of the drip emitter used, 
unrelated to the overall field HAR.  The situation is illustrated in Figure 2.  If the soil is very 
wet—above field capacity—when the emitter begins to flow, the radius the water might spread 
before it begins to percolate downward under the force of gravity would be small. 
 
 

 
Fig. 1.  Typical SDI Hose and Emitter Layout 

 
 

 
Fig. 2.  Percolation of Emitter Flow Under “Wet Soil” Conditions 

 
As an example, consider a pressure-compensating emitter with a flow rate of 0.53 gallons/hour 
(gph).  This translates to a flow rate of 0.53 gal/hr x 1 ft3/7.48 gal = 0.071 ft3/hr.  Taking a guess 
that under high antecedent moisture conditions the radius around the emitter that water would 
spread before it all percolated downward is 6 inches, then the area through which this flow must 
pass would be 0.52 x pi = 0.79 ft2.  The required permeability of the soil would therefore be 
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0.071 ft3/hr/0.79 ft2 = 0.09 ft/hr = 1.08 in/hr.  This is in the 0.6 – 2.0 range listed in SCS soil 
surveys for loams, silt loams, and the like. 
 
If the soil were “tighter” than this and the water could not percolate downward at that rate (or the 
soil were so wet that water coming out of the emitter could not spread even 6 inches, thus 
requiring that the permeability be even higher), then water may “pool” around the emitters under 
this “wet soil” condition.  This “pooling” would create a hydraulic head that would cause the 
water to spread further, and at some point a balance between emitter flow rate and soil 
transmission rate would be established. 
 
If, however, the effluent application time were “long”, then some of the effluent may be forced 
to the surface before it could percolate.  This urges the use of short dosing times, breaking the 
total daily flow into multiple doses if required.  For the situation where each emitter “covers” 4 
ft2 (the “2 X 2” spacing noted above) and the HAR is 0.1 gal/ft2/day, total daily flow out of the 
emitter would be 0.4 gallons.  At an emitter flow rate of 0.53 gph, the dosing time would be 
0.4/0.53 = 0.75 hr, or 45 minutes.  By splitting this up into 3 doses per day, the run time would 
be reduced to 15 minutes, minimizing the amount of water that must be “held” in the soil, 
waiting for it to percolate away, and thus minimizing the potential for any of the effluent to 
surface. 
 
In a “well-drained” soil, such a “wet soil” condition would likely persist only during and shortly 
after a significant rainfall event.  An analysis was done for a project in Austin, Texas, to estimate 
the percent of the time this condition might exist. (Venhuizen, 2002)  Rainfall records were 
reviewed for an 8-year period, 1987-1994.  While this period contained some “dry” years, the 
overall average rainfall for this period was slightly above the long-term average.  The USDA 
definition of antecedent moisture condition (AMC) III was used as the definition of “high” 
antecedent moisture – defined as at least 2.1 inches of rainfall over the previous 5 days. (USDA, 
1972)  Adding the effluent application—at 0.1 gal/ft2/day = 0.16 in/day, so it is noted that 
effluent applications by themselves would never drive moisture condition to AMC III, as 5 days 
flow would total to only 0.8 inch—to the rainfalls and using that as the AMC criterion, it was 
observed that AMC III would have existed on a total of 328 days over this 8-year (2,922-day) 
period, about 11% of the time.  However, any rainfall at all occurred on only 101 of these days, 
or about 3.5% of the time.  This then is an estimate of the maximum amount of the time that 
effluent application might induce surfacing of effluent-derived water. 
 
Any hazard due to this condition would be vanishingly small.  First, the run time each day would 
be a small fraction of the total time – 0.75/24 = 3.1% of the day in the example above.  Second, 
when there is that much water already in the soil, the effluent addition would be a fairly minor 
fraction of the total soil water.  Third, as this condition would occur for all but very “heavy” soils 
only during and shortly after a significant rainfall event, the likelihood of human exposure to any 
surfacing effluent-derived water is very low – people are highly unlikely to be rolling around in, 
or even walking over, the grass when the ground is that wet. 
 
The preceding discussion was about what happens while the SDI system is being dosed.  As 
noted, the time that flow issues from the emitter would be a small fraction of the day.  If the 
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water could not percolate at the rate applied, it would “pool” as noted previously and drain at the 
available rate over time.  Note that the overall field average permeability required to 
accommodate the design HAR is 0.1 gal/ft2/day X 1ft3/7.48 gal = 0.134 ft/day = 0.00056 ft/hr = 
0.0067 in/hr.  If the instantaneous application rate were 1.08 in/hr, as estimated above for a “wet 
soil” condition, that implies the “effective application time” could be 1.08/0.0067 = 162 hours.  
There being only 24 hours in a day, clearly water could not be applied fast enough by the emitter 
to require that high of a permeability for anything but a minor fraction of the whole day.  This 
confirms that even in soils with significantly lower permeability, the water would percolate – the 
only question is how much “pooling” would occur while the emitter is flowing, and how often 
these conditions would occur, given climatic conditions at the site. 
 
Treatment Function in SDI Systems 
 
An SDI system disperses effluent into the soil in a manner that allows whatever soil resources 
that are available to remove and assimilate pollutants as efficiently as practical.  A review of the 
assimilation and elimination mechanisms operating in the soil/plant/water system shows that, for 
all the pollutants of concern, three factors can be controlled to make these mechanisms more 
effective (Venhuizen, 1995): 
 
• Shallow dispersal into the biologically active soil horizon (the root zone); 
• Low areal loading rates (HAR’s), to reduce flow rate through the soil pores; 
• Uniform distribution over the field area, with a dose/rest loading cycle, limiting the amount 

of water loaded per dose to minimize the degree of saturation. 
 
SDI technology practically maximizes all these factors.  As noted, once effluent is injected into 
the soil, it can only exit by one of two pathways—deep percolation or evapotranspiration.  
Pollution potential would be minimized by maximizing the ET losses at the expense of deep 
percolation losses.  This would limit the movement of pollutants through the soil to a limiting 
condition (groundwater or bedrock).  Even if much of the water eventually does percolate—
which, as reviewed previously, it will during portions of the year in any climate—the pollutants 
would be held in the root zone longer, providing greater opportunity for the assimilation and 
elimination mechanisms to work on them.  Evapotranspiration is itself enhanced by maximizing 
the three factors listed above. 
 
When the aim is to maximize irrigation efficiency, drip emitters are installed well up in the root 
zone, typically only a few inches deep into the soil.  They are installed directly into the soil, 
requiring no gravel envelope around them to receive and hold water coming out of them before it 
can be absorbed into the soil, because drip emitters flow at very low rates, typically less than 3.8 
liters/hour (1 gph).  Emitter spacing is typically quite close—as reviewed above, 61 cm (2 foot) 
spacings being typical.  These factors provide a very slow, controlled, and uniform wetting of the 
soil throughout the root zone over the entire field area. 
 
Drip hose is fairly inexpensive and being shallowly placed is relatively cost efficient to install, so 
increasing field area to provide a lower HAR—at irrigation rates—can be accommodated fairly 
cost efficiently.  As noted, the system should be designed to deliver the total daily flow in small 
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doses.  This combination of small dose volumes and a low HAR—requiring a small daily flow 
out of each emitter—works together to minimize the degree of saturation imparted by each dose, 
thus minimizing the potential for deep percolation losses. 
 
Evapotranspiration potential will be greater in hotter and drier climates, of course, which is why 
demand for irrigation water is greater in those climates.  However, even in climates where 
significant ET losses do not occur through much of the year, these same design principles still 
result in the water being held in the root zone longer before percolating.  In colder climates, 
where ET potential is limited to the growing season, this design would still limit annual mass 
loadings of pollutants by taking advantage of whatever ET losses do occur to minimize total 
deep percolation losses over the year.  The design factors noted above would maximize soil 
treatment efficiency the rest of the time. 
 
Of particular concern in some watersheds are nitrogen inputs.  Some nitrogen in effluent routed 
to an irrigation system would be a fertilizer, a beneficial component rather than a pollutant.  Any 
excess must be assimilated or eliminated in the soil, or it will percolate into environmental 
waters.  Venhuizen (1995) reviewed the assimilation/elimination mechanisms and presented an 
analysis indicating that, in the climate of Washington Island, Wisconsin, effluent total nitrogen 
concentration should be reduced to about 20 mg/L in order to preclude leaching into a dolomite 
aquifer at concentrations sometimes exceeding 10 mg/L.  In climates where ET is higher, and 
especially where there is significant ET demand year-round, significantly greater assimilation 
and elimination would be expected. 
 
Almost all of the nitrogen in the effluent would transform to nitrate in the soil under all but 
highly saturated conditions—and as noted, given a “suitable” HAR, moisture level around the 
emitters would be below field capacity most of the time throughout the year.  Once in the nitrate 
from, the nitrogen can only exit the root zone via one of three pathways – plant uptake, in-soil 
denitrification, or deep percolation.  As noted, the SDI system minimizes percolation losses by 
design.  In any case, with the effluent injected into the root zone, the opportunities are enhanced 
for plant uptake and denitrification in anaerobic micro-sites—which are present even in well-
drained, near-surface soils. (Venhuizen, 1995) 
 
For all other pollutants, most importantly pathogens, it has been demonstrated that highly 
pretreated effluent—intermittent sand filter effluent in this instance—is “renovated” by flow 
through as little as 6 inches of soil, even when it is bulk-loaded onto a column of mound sand, a 
very coarse soil. (Stanbridge, et al., undated)  For all the reasons just reviewed, a high degree of 
soil treatment is provided with greater assurance when the effluent is applied through an SDI 
system.  The conclusion is that SDI, dispersing highly pretreated effluent, can be employed in 
marginal soil resources with minimal risk of hazards to public health or environmental values. 
 
SDI Installation and Maintenance 
 
Due to experiences with SDI systems that disperse septic tank effluent and effluent from 
pretreatment systems prone to periodic upsets, there is a general expectation that SDI systems 
“need” to include a complex prefiltration and control system that provides very frequent flushing 



of the drip lines.  However, when preceded by a pretreatment system that will consistently and 
reliably produce a high quality, low turbidity effluent—e.g., a recirculating biofilter—a much 
less complex design employing an automatic flush valve, as illustrated in Figure 3, can be 
employed. 
 

 
Fig. 3.  Typical Installation of SDI System Receiving High Quality Effluent 

 
With high quality effluent flowing to the drip irrigation hose, a simple screen or disc strainer 
suffices for prefiltration.  The main function of this strainer is to intercept secondary growth 
solids (slimes that may grow on and slough off of the delivery pipe walls) and to serve as a “fail-
safe” device in case maintenance of the treatment unit is neglected or secondary regrowth solids 
build up in the effluent tank.  The field is generally designed with a number of zones, as dictated 
by the landscaping plan.  A cutoff valve at each hose entry is suggested so that a zone can be 
isolated for repairs while the rest of the field remains in service. 
 
A small flush flow is provided each time the drip hose array is pressurized by installing an 
automatic flush valve at the downstream end of the array.  This valve remains open, serving as 
an air release valve, while the drip hose is filling.  Just before the hose array completely fills up 
and fully pressurizes, a small squirt of water issues from this valve and then it closes.  This 
allows any debris in the pipes to be flushed to the end of the line and out of this flush valve 
instead of being trapped in the hose and forced out of emitters. 
 
To provide maintenance flushing of the drip hose, typically required only at very long intervals, 
a manual flush valve is also installed at the end of the hose array.  This is opened when the zone 
is pressurized so that a high volume flush of the entire array is provided.  This flush water is 
routed back to an appropriate tank in the pretreatment system so that any solids washed out of 
drip hose will be retained in the pretreatment system. 
 
The strainers or filters at the drip hose entries must be observed, and cleaned if required, at fairly 
frequent intervals—e.g., every 3 months, but this may vary depending on the dependability of the 
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treatment system and operating experience with that system.  The automatic flush valves, which 
have proven to be very reliable, should also be check during each maintenance interval.  
Experience has shown that the protection provided by the entry strainer and automatic flush 
valve is effective at preventing significant emitter clogging, even when the pretreatment system 
experienced problems resulting in poor quality effluent. 
 
To assure that any emitter clogging which does occur is addressed in a timely manner, 
arrangements must be made to monitor the degree of emitter clogging over time.  This would be 
done by either measuring the pump run time for a dose of a given volume or by measuring the 
instantaneous flow rate into a zone of the drip hose array.  A reading that indicates degradation in 
flow rate below that observed when the system was installed would signal the onset of 
significant emitter clogging.  This would trigger maintenance procedures. 
 
The flow rate out of an emitter may degrade due to biological clogging or due to chemical 
clogging.  The latter occurs when water remaining in the emitter labyrinth between doses 
evaporates and leaves behind the chemicals in it that are measured as total dissolved solids 
(TDS).  Chemical clogging may be a significant liability only for waters with “high” TDS—to 
which wastewater may contribute, but this is mainly determined by the quality of the source 
water—and when conditions are conducive to the water in the emitter evaporating between 
doses.  The latter is a problem in applications like vineyards, where the drip hose is exposed to 
full sun, but is rather unlikely in buried drip lines that are dosed very frequently.  In an SDI 
system designed and operated as detailed above, therefore, chemical clogging is not likely to 
occur, so maintenance activities would focus first upon biological clogging. 
 
This is addressed by dosing a strong chlorine solution into the drip hose array, assuring a 
sufficient volume of solution is injected to completely fill the volume of drip hose in the zone 
being serviced.  After allowing the emitters to “soak” in this solution, the drip hose is flushed, 
then the flow test is repeated.  If the flow test does not indicate that emitter clogging has been 
remediated, this procedure may be repeated using an acid solution to address chemical clogging. 
 
Regulatory Issues with SDI 
 
When dispersing high quality effluent in an SDI system, both the level of pretreatment provided 
and use of SDI as the dispersal process dictate that many restrictions created for septic tank 
effluent being dispersed in a drainfield become meaningless, or at least of far lesser concern.  
These include various setback and standoff requirements, and the very nature of “failure” and 
need for a redundant dispersal field area. 
 
As noted previously, only a small standoff from a limiting condition is required with SDI 
dispersal of high quality effluent.  However, many jurisdictions apply the standoff requirements 
for septic tank effluent drainfields to SDI.  The most “progressive” rules appear to be in Texas, 
where a 12-inch standoff to groundwater and a 6-inch standoff to other limiting conditions are 
required.  Based on the work of Standbridge, et al. (undated) and the factors reviewed by 
Venhuizen (1995), these are quite sufficient to protect public health and environmental values, 
subject of course to appropriate nitrogen control in watersheds where that is of concern. 
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However, these same rules also require that a drip emitter may be installed no closer than 10 feet 
from a slope break where a seep might occur.  Setback regulations like this are essentially 
irrelevant to SDI systems receiving high quality effluent.  Matric potential is the only force that 
can draw water laterally any distance from the emitter, but this would be highly unsaturated 
flow, and that would never produce a seep.  There is no force that would cause water coming out 
of a drip emitter to be driven even one foot sideways, as saturated flow that could produce a 
seep, before it could traverse at least a 12-inch vertical depth through the soil.  If the water is 
good to go into the groundwater after traversing the 12-inch vertical depth, what possible hazard 
could it pose even if it did surface in a seep at the edge of the field?  The ideology driving such a 
rule, however, is that the slightest possibility of any seep containing any effluent-derived water is 
a hazard.  This ideology is of course rooted in concerns about conventional dispersal fields 
receiving septic tank effluent.  Engineering analysis of the actual situation is simply not 
considered, resulting in the application of these essentially irrelevant rules to SDI systems. 
 
Another issue is the nature of how a drip irrigation field might “fail” and requirements for 
redundant field areas.  As reviewed previously, there is a very small potential for effluent to be 
forced to the surface because the field is hydraulically overloaded.  Therefore, concerns about 
“failure” focus upon the hydraulic function of the drip dispersal system, which essentially comes 
down to control and remediation of drip emitter clogging.  Routing poorly treated water to the 
field might eventually result in the soil around the emitters also becoming “clogged”, but that is 
highly unlikely to occur without emitter clogging having become problematic first.  This simply 
highlights that the very first line of defense against any sort of field “failure” is to assure that the 
pretreatment system consistently and reliably produces a highly clarified effluent.  Beyond that, 
controlling and remediating emitter clogging is a matter of ensuring a proper O&M protocol, and 
the regulatory system only needs to require the appropriate oversight to monitor, and respond if 
needed, to emitter clogging. 
 
While those procedures are expected to maintain the drip emitters in acceptable operating 
condition for the life of the system, the ultimate fallback in case clogging becomes so severe that 
it cannot be remediated (which is likely to happen only if O&M procedures are neglected) is to 
replace the drip hose.  This can be done by removing old hose and placing new hose on the same 
alignment, or by laying a new line of hose in the space between the original hoses.  Since the 
“failure” is in the drip emitters, which are replaced, rather than in the soil, there is no need to 
provide a replacement area in another location.  This is another regulatory issue, as some 
jurisdictions still require a complete redundant field area to be available.  Hose replacement can 
be executed a zone at a time—or even a line of hose at a time if new hose is laid between the old 
hose lines—so the overall system does not have to be taken out of service to effect such a repair. 
 
In some jurisdictions, rules for drip irrigation are written around a specific commercial 
“package” and the specification of equipment presupposes that the effluent routed to the drip 
irrigation field would be poorly treated, containing significant levels of solids.  So all systems 
using drip irrigation, regardless of the quality and reliability of the pretreatment system 
employed, have to use a system that may be needlessly costly, needlessly complex—and thus 
needlessly failure-prone—and needlessly expensive to operate and maintain.  The end result of 
these rules is that the use of SDI—the method that practically maximizes those three principles 



of optimal soil treatment noted previously—is retarded, almost certainly to the overall detriment 
of public health and environmental values. 
 
Examples of Installed SDI Systems 
 
As drip hose is made of flexible polyethylene, drip lines can be laid out in any number of 
configurations.  This flexibility allows fields to fill any available landscaped area, to serve the 
irrigation needs of a variety of plant types.  A few examples of field plans and installed SDI 
systems are shown in Figures 4-10. 
 
Figure 4 shows the layout for a system serving a very large home and guest house, with a design 
flow rate of 2,500 L/day (660 gpd).  The drip field covers an area of approximately 615 sq. m. 
(6,620 sq. ft.), resulting in a loading rate of 0.41 cm/day.  The large area of drip field on the left 
side of the figure is a front yard covered with turf.  This area is shown in the photo in Figure 5.  
A hose spacing of 18 inches and an emitter interval of 12 inches along each hose are used in this 
area to provide very uniform irrigation of the turf to avoid a “striping” pattern in the grass.  The 
more irregular spaces wrapping around the back of the house are landscaped beds.  This area is 
shown in the photo in Figure 6.  This illustrates that the SDI system can be designed to 
accommodate a wide range of irrigation needs. 
 

 
Fig. 4.  Example SDI System Layout Plan 
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Fig. 5.  Installed SDI System in Turf Area 

 

 
Fig. 6.  Installed SDI in Landscape Planter Beds 

 
Figure 7 shows pictures of a part of the SDI field for another project, located in the driveway 
island.  On the left is a picture taken during installation of the drip lines, showing the drip hose 
laid in trenches hoed out of fill material.  Native soils on this site are thin and rocky, so imported 
fill soil was needed to assure at least 12 inches of soil between the drip lines and bedrock.  On 
the right is a picture showing the same area after it had been restored with ground cover.  Note 

12 

 



how the drip hose works around the trees and tree wells.  The field zone entry is contained in the 
valve box visible in the “after” picture. 
 

 
Fig. 7.  SDI Field During Installation and After Completion 

 
Shown below is the SDI field layout plan at another house, this one with a design flow rate of 
1,800 L/day (480 gpd) and a total field area in 5 zones—to serve a variety of landscaping—of 
457 sq. m. (4,900 sq. ft.), a design HAR of 0.40 cm/day.  Pictures of a portion of the field before 
and after installation and landscaping are shown in Figure 9, showing the severity of site 
conditions that are being routinely addressed with high quality pretreatment and SDI. 
 

 
Fig. 8.  Example SDI Field Plan 
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Fig. 9.  Field Area Before and After Installation and Landscaping 

 
Figure 10 shows the field area for a larger-scale system at an interstate highway rest stop.  The 
total field area of approximately 5,100 sq. m. (55,000 sq. ft.) covers all the landscaping, 
including the shrubs around the sign, up to the buildings in the background.  Wastewater 
generated in the restrooms is treated and dispersed in this field to defray irrigation demands.  
This illustrates that SDI can be applied in systems of any scale in any variety of circumstances. 
 

 
Fig. 10.  Large-Scale SDI Field at Highway Rest Stop 
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hats off to you.  but i think you are just "blowin in the wind" when speaking about the REGULATORS and their attempted justification for revision 

or acceptance of policy. 

you must understand, they do not care about whats in the regulation, just that they show their bosses that they are doing something.  that makes them 

1) feel better about their existence and 2) in line for a raise since they are "so concerned" ??. 

 

I have found, in the past 32 years of septic design, that things would run alot better if they would not think of a septic system as a nuclear 

reactor.  arguing with them whether a design rate is either 400gpd or 420gpd even when you have proof, but the book does not state it, only justifies 

the statement " FRANKLY MY DEAR, I DONT GIVE A DAMN" 

 

On Friday, October 31, 2014 8:56 AM, David Venhuizen <waterguy@ix.netcom.com> wrote: 
 

So I see that they did not "fix" the rule regarding separation of drip lines to rock, to bring it in line with the state 

rule and rationalize it relative to what is allowed for drip without secondary treatment. When they originally did 

this bit of irrationality, their explicitly stated justification was that they felt they needed greater separation to 

groundwater -- with no more actual justification than, it just seems better to us. And then they did not increase 

the standoff to groundwater, only the standoff to rock WITH secondary treatment. They STILL have not 

"rationalized" that difference -- the required standoff to both groundwater and rock is one foot with secondary 

treatment. And by its silence, the state reg of one foot to rock WITHOUT secondary treatment is the Travis 

County rule as well, so their rules stipulate one foot of standoff to rock with or without secondary treatment. 

This is highly irrational, and utterly unjustifiable. (Of course TCEQ will make no bones about this, because they 

basically don't care -- indeed there is so much that is irrational all over Chapter 285.) 

  

I can make available a pretty definitive study that will make it pretty clear that, after sand filter treatment at 

least, 6" of soil is a quite safe standoff to a limiting condition. Unfortunately, my pdf of it is over 20 meg, so I 







Me too. 

Joe spillman  

On Oct 31, 2014 11:47 AM, "David Smith" <dtsmith@msn.com> wrote: 

I would like to see all of the comments and compliments or critical discussion even if it is not the "proper 

forum" 

  

David T. Smith, P.E. 

  

From: Brandon.Couch@traviscountytx.gov 

To: highlandlakes.engineering@yahoo.com; waterguy@ix.netcom.com; Rodney.Sherrill@traviscountytx.gov; 

acesepticsolutions@gmail.com; aggienoble@cebridge.net; alcamservices@aol.com; 

amontes6755@sbcglobal.net; asepticservices@suddenlink.net; blpadden@cs.com; bwendland@msn.com; 

bwendland94@gmail.com; porterseptic@yahoo.com; cameron@smileysepticdesign.com; 

alohaseptic@yahoo.com; faedoodle@yahoo.com; clintvandervoort@att.net; balboaspetic@gmail.com; 

dbalboa@austin.rr.com; dwrsepticdesign@aol.com; premieronsite@embarqmail.com; 



THE ONLY WAY WE CAN PROTECT WHAT IS RIGHTFULLY OURS IS OCCUPY OUR POSITION IN FORCE.     DAVY CROCKETT 

 

long live the rights and attitudes of the people of Texas 

 

On Friday, October 31, 2014 11:51 AM, Joe Spillman <backhoejoe@gmail.com> wrote: 
 

Me too. 

Joe spillman  

On Oct 31, 2014 11:47 AM, "David Smith" <dtsmith@msn.com> wrote: 

I would like to see all of the comments and compliments or critical discussion even if it is not the "proper 

forum" 

  

David T. Smith, P.E. 

  

From: Brandon.Couch@traviscountytx.gov 

To: highlandlakes.engineering@yahoo.com; waterguy@ix.netcom.com; Rodney.Sherrill@traviscountytx.gov; 





OK, so next time hide the list. 

 

On Tue, Oct 28, 2014 at 2:24 PM, Rodney Sherrill <Rodney.Sherrill@traviscountytx.gov> wrote: 

Earlier today, Travis County Commissioners Court approved a public hearing to be held on held on Tuesday, 

December 2, 2014 for the proposed Chapter 48, Rules of Travis County, Texas for On-Site Sewage 

Facilities.  Please review the attached proposed rules which will also be posted on the Travis County 

website.  Public comments regarding these proposed rules can be emailed to OSSF@traviscountytx.gov or 

mailed to Travis County TNR, Attention OSSF Program, P.O. Box 1748, Austin TX 78767 until November 30, 

2014.  Otherwise you will need to attend the public hearing for your concerns to be considered. 

  

Free language assistance can be provided upon request.  

Ayuda gratuita en su idioma se puede proporcionar por petición. 

  

  

 

 

 

 

 

 

 

 

 

 

  



This is not FaceBook. It is a standard rules process. Get a grip. 

 

On Fri, Oct 31, 2014 at 12:47 PM, Joe Wells <joe.wells@wwdengineering.net> wrote: 

 

 

 

 

 

 

 

 





Sarah Calvert
Sarah Calvert Septic
8702 El Rey Blvd.
Austin, TX 78737
(o) 512 288-6738
info@sarahcalvertseptic.com
www.sarahcalvertseptic.com



Sarah Calvert
Sarah Calvert Septic
8702 El Rey Blvd.
Austin, TX 78737
(o) 512 288-6738
(f) 512 301-6958
info@sarahcalvertseptic.com
www.sarahcalvertseptic.com







 

 





what we have here is a FAILURE TO COMMUNICATE.  i am not talking about TNR, i am talking about TCEQ.  They are the ones that started 

Chapter 285.  I was there at their initiation of the rules.  their point was " this is necessary since there are many different opinions that regulators all 

over the state are requiring in installations, and this rule will make a LEVEL PLAYING FIELD AND CONSISTANCY" for the entire state.  Boy, 

were they wrong,  now it is even more confusing than ever.  The answer is very basic,  you have designers, you have installers, both are 

regulated   they know the rules.  it is the little differences that really do not make a difference, that we are talking about.  Let the professionals do 

what they are paid and licensed to do.  we have toooo much regulation that only boggs down our output.  I have spent 30 years designing this stuff, 

and most of the time i  find myself involved in knit picking reviews.  In general,  most systems work just fine when using state rules.  leave it at that, 

or have the state change the rule.  dont add to it as an individual regulator, cause that means that, just as it is now, everyone is different. 

 

On Saturday, November 1, 2014 2:03 PM, Joe Wells <joe.wells@wwdengineering.net> wrote: 
 

Sarah 

  

The someone that should have put together the group to discuss these issues should have been TNR.  

  

As of now, the TNR developed the rules, TCEQ blessed it, and the court will allow time to comment on draft 

regulations prior to a public hearing and eventual adoption. 

  

As one who is not available the week of December 2, 2014, I request for myself, and any others not available, a 

second public be scheduled.  

  

I would also hope TNR would publish the requests from customers on what they would like to see in the rules. 

The TNR definition of customers would be helpful in understanding how TNR developed the new rules. 

  

Joe K. Wells, Jr., P. E. 



Brad Shaw hit the nail on the head.  I have worked on both sides of the fence.  I retired from TCEQ in the 

Drinking Water Program and later worked for SW Engineers for eight years and transitioned into doing 

consulting and septic design.   

 

Regulators do just that but when all is said and done they must have confidence that projects are completed as 

designed and within the guidelines of the  rules (30 TAC 285) and quit knit picking  what regulator or what 

index valve is used.  The installer stands behind their work and if there are problems the designer gets involved 

again along with the DR to get a fix. 

 

More rules mean more expense for the home owner that feels slammed anyway.  More rules do not equate to a 

better product or to a more efficient septic system.  

 

 Failed systems are going to occur.  When they do fail a fix need to be a top priority but perspective seems to 

fall short. 

 

 

On Mon, Nov 3, 2014 at 9:32 AM, BRAD SHAW <highlandlakes.engineering@yahoo.com> wrote: 
what we have here is a FAILURE TO COMMUNICATE.  i am not talking about TNR, i am talking about TCEQ.  They are the ones that started 

Chapter 285.  I was there at their initiation of the rules.  their point was " this is necessary since there are many different opinions that regulators all 

over the state are requiring in installations, and this rule will make a LEVEL PLAYING FIELD AND CONSISTANCY" for the entire state.  Boy, 

were they wrong,  now it is even more confusing than ever.  The answer is very basic,  you have designers, you have installers, both are 

regulated   they know the rules.  it is the little differences that really do not make a difference, that we are talking about.  Let the professionals do 

what they are paid and licensed to do.  we have toooo much regulation that only boggs down our output.  I have spent 30 years designing this stuff, 

and most of the time i  find myself involved in knit picking reviews.  In general,  most systems work just fine when using state rules.  leave it at that, 

or have the state change the rule.  dont add to it as an individual regulator, cause that means that, just as it is now, everyone is different. 

 



 

Brandon 

Attached is my two cents worth. I wish for u to use for tnr consideration only. I have not checked all the 

calculations and choose not to send it to all 73 people if u know what I mean. If this is a problem let me know 

and maybe I will type it up and proof the thing. 

Please share with Rodney if u don't mind. 

Thanks 
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