
Spring 2011                                                                  the Innovator   
A NEWSLETTER PUBLISHED EXPRESSLY FOR THOSE WORKING IN THE SEWAGE INDUSTRY

A NEWSLETTER PUBLISHED EXPRESSLY FOR THOSE WORKING IN THE SEWAGE INDUSTRY

Provincial Government 

Continues to Ignore Science 

Regarding Well Setbacks

15th Annual Conference and 

Trade Show

Wading Through Language 

Confusion in the SPM

Stephen Warren

Onsite Sewage Systems 

Decrease Risk of Intestinal 

Infectious Diseases

John Rowse 

Fate of Fecal Coliform Bacteria

Dave Lowe

The  Role of the ROWP

Frank Hay

Resources from Waste

Wm. Patrick Lucey

A Better Way

Tim Wilson

Box 101  
6450 Island Hwy 

Nanaimo BC V9T 1X2
www.bcossa.com
Tel: 250-758-8442
Fax: 250-758-8448

Provincial Government Continues to Ignore Science 
Regarding Well Setbacks

IN THIS ISSUE

The provincial government Ministry 
of Health Services changed to the 
Sewerage System regulation in June 
requiring all systems (treatment and 
distribution) to be 30 meters (100ft) 
from drinking water wells.   
The change to the regulation was 
done without industry consultation 
and with no scientifi c justifi cation. 
The regulation changes do not 
protect other water sources besides 
wells and reduce the Sewerage 
System Standard Practice Manual  
(SPM) setbacks to community water 
wells and high production water 
wells. 

BC Onsite Sewage Association 
participated in an ROWP meeting 
in Prince George September 14th 
2010 where Director of Public 
Health Protection Tim Lambert, 
MLA Pat Bell and MLA John Rustadt 
committed to reviewing the new 
setback requirements. As follow up 
from that meeting BCOSSA sent 
a letter to Mr. Lambert  providing 
scientifi c and policy support and 
recommendations for language 
changes.  BCOSSA’s letter sighted 
the current draft Canadian 
Standards Association B-65 standard 
for Design and Installation of Onsite 
Systems, US EPA Manual and papers 
by Dr. Richard Otis and Dr. Jerry 
Tyler .

In response to the BCOSSA letter 
Mr. Lambert stated “Our approach 

strikes a balance between public 
health protection and fl exible 
options for land owners and risk 
management”  The “fl exible options”  
available is expensive assessment by 
a profession Hydrogeologist. 

BCOSSA has further requested 
scientifi c rational from the Ministry 
of Health to support  the change in 
setbacks from treatment systems 
that has been traditionally 15 
meters (50 ft) to the current 30 
meters (100ft). 

Within this edition of the Innovator 
we provide an article on a recently 
completed study by UBC  (Onsite 
Sewage Systems, Decrease risk of 
Intestinal Infectious Diseases) which 
indicates a higher risk of illness from 
big pipe sewer than from onsite.  We 
will be providing this study to the 
ministry in support of a review of 
the setback requirements. 

The current regulated setbacks 
are scientifi cally unwarranted 
especially regarding septic tanks 
and treatment systems, increase the 
cost of design and installation of 
systems and provide no additional 
protection for public health than the 
traditional setback requirements. 
BCOSSA will continue to inform the 
ministry of the industry’s concerns 
with respect to regulatory issues. 
You may view all ministry letters  at 
www.bcossa.com
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The BC Onsite Sewage Association held its annual conference 
tradeshow and AGM at the Langley Casino and Convention 
Centre. The conference and trade show provided an opportunity 
for members to get together and learn about new techniques 
and technology within the industry as well as have conversations 
and share ideas with other Registered Onsite Wastewater 
Practitioners. 

Patrick Lucy the key note speaker spoke to use about the 
opportunities to use wastewater for improving our ecology, 
integration into the ecosystem  and potentially producing 
energy. 

Dr. Dick Otis and Dr. Raza Shams in their presentations spoke to 
proper selection of fl ows for systems and the use of membrane 
technology for onsite systems.  The presentation included proper 
selection and installation of septic tanks through to the use of 
technology to reduce nitrogen content in effl  uent.  

The conference portion of the AGM was rounded out by a 
pumps and control workshop by  Don MacRae who provided 
a comprehensive look at choosing, installing and setting up 
pumps and control panels. 

Thank you to all of our speakers for making this event a success:

Dave Pownall ,Manco Tanks Ltd.   
Dr. Richard  OtisOtis Environmental Consultants, 
Patrick Lucy  Aqua-Tex Scientifi c  
Ian RalstonTRAX Developments Ltd.
Dr. Reza Shams,Biomicrobics Ltd.  
Chris Jowett, Waterloo Biofi lters Ltd. 
Don MacRae, Pump Tech Inc.,

The Annual General Meeting was held on Saturday February 
26th.  Members  brought forward their concerns and 
recommendations regarding by-law changes, fee changes and 
discussed issues related to the most recent changes to the 
Sewerage System regulation.  Minutes of the AGM can be found 
on the BCOSSA website at: www.bcossa.com . Elections where 
held for this years Board, the new board of directors are listed on 
the left.
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The Sewerage System regulation provides 
defi nitions for treatment and discharge of sewage 
effl  uent into soil based discharge areas. The 
combination of the treatment and then discharge 
in into properly designed systems utilizing standard 
practice is to protect the public from potential health 
outcomes caused by exposure to sewage. 

The Sewerage System Standard Practice manual is 
the primary standard used in BC to achieve proper 
treatment and discharge of wastewater effl  uent. 
The SPM is designed to be a fl exible standard 
that is intended to be updated from time to time 
(once ever two or three years) to ensure that it is 
capturing current technologies and techniques and 
also applies current theoretical models to ensure 
Practitioners can utilizes the best possible design for 
each site. 

Recently suppliers of wastewater technology have 
been providing new options for the treatment 
of effl  uent that blur the common division for 
“treatment” as defi ned by the regulation and 
“discharge area” as defi ned by the regulation. These 
new methods can provide useful options for the 
Practitioners; however they may also cause some 
confusion as well. 

The Standard Practice manual also blurs this division 
with respect to sand mound or other sand based 
distribution techniques. 

Practitioners should ask themselves, where does the 
treatment start and stop, does the discharge area 
meet proper vertical separation, hydraulic and linear 
loading rates that will protect public health. 

The Practitioner must be cautious as current 
documentation does not use consistent in language 
"sewerage system" means a system for treating 
domestic sewage that uses one or more treatment 
methods and a discharge area, but does not include 
a holding tank or a privy;

Within the defi nitions “treatment method” and 
“discharge area” are treated separately and 
as individual components of the total. This 
independence of treatment and discharge area is 
intentional and allows for the performance of the 
“treatment method” to be assessed or sampled to 

ensure compliance with type 1,2,3 performance 
standards. 

The regulation allows then under section 3 the 
construction of a system (combination of treatment 
method and discharge area) that “does not create 
a health hazard”  if designed and installed in 
accordance with “standard practice”.  It is fair to state 
here that it is assumed that “standard practice” will if 
followed protect public health.

The Public Health Act defi nes health hazard
"health hazard" means
(a) a condition, a thing or an activity that
(i)  endangers, or is likely to endanger, public health, 
or
(ii)  interferes, or is likely to interfere, with the 
suppression of infectious agents or hazardous 
agents, or
(b) a prescribed condition, thing or activity, including 
a prescribed condition, thing or activity that
(i)  is associated with injury or illness, or
(ii)  fails to meet a prescribed standard in relation to 
health, injury or illness;

The SPM provides variations of description of 
“treatment method” and “discharge area” that are not 
clear regarding the regulations separation of the two 
components. This confusion is especially poignant 
with respect to section 2.3.4.2 which is within the 
reference section related to hydraulic loading rate 
(discharge area) and states in part: 

Basal loading rates are based upon Type 2 effl  uent 
for these systems, PROVIDED THAT they are 
designed, installed and maintained to the standards 
in Part 3 of this manual AND they meet the minimum 
sand depth standards of Section 2.3.3 

One could assume from this statement that 
“treatment” is the minimum sand depth required 
over the “native” VS in table 2-5 . Therefore the sand 
“treatment” could be as little as six inches. Although 
further clarifi cation is made below the table as 
follow: 
Sand mound sand media depth below bed should:

have a minimum of 18" (46 cm) of mound sand • 

Wading Through Language Confusion in the SPM 



below the bed with pressure distribution, dosing 
design per Section 3.8; and, 
have a minimum of 12" (30.5 cm) with timed (>18 • 
× per day at Daily Design Flow, dosing design per 
Section 3.8) dosed pressure distribution.

Where soils are sand, gravel or gravelly sand or in 
other soils where Type 2 10/10 effl  uent is needed (by 
site capability tables Section 2.3.6); minimum sand 
depth should be 24" (61 cm). 

If all the instructions are followed as outlined above 
then the “treatment method” is a combination of 
the sand media AND effl  uent distribution with 
a minimum sand layer of 12 inches. (Note: this is 
inconsistent with other “treatment method” and 
“discharge area” VS found in table 2-4). 

When TB 5 “combined treatment and dispersal 
systems” is considered there are signifi cant language 
discrepancies between the TB, the SSR and the 
SPM. Although upon careful consideration the 
intent of the SSR is being met as the term “point of 
application” within the TB can be interpreted to be 
the end of the “treatment method” where the “type “ 
of treatment must be obtained. Described within the 
TB is sample method recommendations which would 

supply treatment type information. 

However, to provide clarity the TB should be 
rewritten to ensure the reader plainly understands 
that the “treatment method”, and “dispersal area” 
should be clearly defi ned. Additionally, requirements 
to meet HLR and LLR must also be included as per 
SPM language. 

Conclusion:
The SSR defi nes system as a combination of 
treatment method and discharge area that will if 
constructed in accordance with standard practice 
prevent health hazards from sewage effl  uent. The 
intent of the SPM is to defi ne the design criteria of 
the “treatment” and “discharge area” components 
clearly for technical experts. Confusion in wording 
between the SSR and SPM results in lack of clarity 
and potential departure for the use of appropriate 
standards. 

Recommendation: 
Rewrite the SPM to refl ect SSR terminology. Provide 
clear defi nitions of  end point of treatment and 
beginning of discharge within the SPM (TB) within 
systems. 

   Stephen  Warren  BCOSSA President    
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Reduced risk of enteric disease for families on septic 
systems and private wells than for those who are 
connected to public water and public sewer was a 
conclusion of a study released by Dr. Kay Teschke, 
School of Population and Public Health and School of 
Environmental Health, University of British Columbia. 

The study was conducted over a period of six years and 
used medical services plan data to examine physician 
visits and hospitalizations among 126,499 residents of 
the Township of Langley.  The study team compared the 
occurrence of enteric disease (i.e. nausea, vomiting, upset 
stomach etc.) across diff erent sewer and water services 
and land uses.  

The Township of Langley was chosen for the study due 
to its unique mix of rural and urban development and 
the mix of community and private water supply. The 
Township database included 29,458 unique parcels of 
land. Of the parcels, 30.9% were recorded as private water 
users only, 66.3% were recorded as municipal water users 
only, though 69.1% were connected to the municipal 
water supply at some point during the study period. 

At the beginning of the study period, no parcels received 
chlorinated water while over two-thirds (20,387) did by 
the end of the study, including municipal and community 
water supplies with surface and well water sources. 
About half the parcels (49.4%) had private septic systems 
only, 48.9% were connected to the municipal sewer 
system only, and 50.6% were connected to the municipal 
sewer system sometime during the study period. There 
was a slight decrease in the number of parcels with an 
agricultural use code from the beginning of the study 
(8.1%) to the end (7.0%).

During the study period 7,017 physician visits and 180 
hospitalizations for enteric illness were recorded in the 
MSP data. As is usual in this type of study, the very young 
and very old had a higher incidence of reported illness. 
There were also higher rates of illness in the fall and 
spring as well as for those who lived in neighbourhoods 
with lower household incomes. Not surprising, those who 
consumed chlorinated water were less likely to become ill. 
Incidences of illness were also lower for people who lived 
with onsite wastewater systems.

There was no clear pattern related to the type of water 
system and the incidence of illness except that those with 
wells connected to a small number of properties had the 
lowest rates whether run by a private community or by 
the municipality.

Environmental Factors
The main focus of this study was whether environmental 
variables related to water quality were associated with 
intestinal infectious diseases. Chlorination was associated 
with lower physician visit and hospitalization rates (latter 
not statistically signifi cant). Even the small reduction 
in risk suggested by this data may have public health 
importance, since this is one of the dominant methods of 
water treatment. Although chlorination has been shown 
to be eff ective in preventing enteric disease outbreaks, 
the few reports investigating endemic (consistent 
background levels within the population) disease have 
been less clear. Hellard et al. examined a childrens 
hospital emergency visits before and after chlorination 
of the Melbourne, Australia water supply but found no 
change in disease rates. Odoi et al.  found no diff erence 
in giardiasis rates between areas in Ontario, Canada with 
and without chlorination. 

This study was able to examine numerous types of water 
systems and sub-classifi cations of those systems. It was 
expected that those with private well water would have 
higher enteric disease rates than those with municipal 
and community well water as found by others, but this 
was not the case. Two small municipal well water supplies 
each serving fewer than 100 homes had physician visit 
rates that were about half those of the private wells, but 
other municipal and community well water sources had 
rates similar to private wells.

Well depth was not associated with diff erences in 
endemic disease rates lending support to lack of 
infl uence of private well water on disease rates, though 
it is important to note that wells with known depth were 
likely to have been correctly constructed to prevent 
contamination, as well depths were voluntarily reported 
by professional well drillers. 

A survey of a random sample of 1,000 households within 
the Township was used to collect additional information 
about area residents. Evidence from it suggests that most 
Township residents with private wells were well informed 
about their water systems and conscientious about 
testing them and correcting problems.

It was expected that those served by municipal surface 
water supplies would have higher disease rates than 
those served exclusively by municipal well water systems. 
There was some evidence of this in the physician visit but 
not the hospitalization data. Of the 5 systems that had 
mixed surface and well water, the two with the highest 
proportions of surface water had the highest physician 

Onsite Sewage Systems Decrease Risk of Intestinal Infectious Diseases
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206 b - 335 Wesley St, Nanaimo, BC V9R 2T5
Tel: 250-754-1877   Fax: 250-754-4375

website: www.andersoncivil.com 

Professional Engineering services to Owners, Developers 
and Onsite Professionals for:

Sewerage system treatment and discharge 
design and approvals; 

Water supply treatment and distribution systems.

visit rates, about 50% higher than those served by 
most other systems types, including those with smaller 
proportions of surface water. 
Although the relationship between sewage 
contamination and enteric disease outbreaks are well 
understood, only two other studies that examined 
endemic disease risk by sewage system type were 
identifi ed. Denno et al.  found higher rates for Salmonella 
infection for those with private septic systems. Febriani 
et al. found no diff erence in gastrointestinal illness 
prevalence between those with private and municipal 
sewage disposal.
It was expected private septic systems might have drain-
fi eld to-well contamination that could result in higher 
disease rates. Instead higher disease rates were observed 
among those with municipal sewer connections for 
both physician visits and hospitalizations (the latter not 
statistically signifi cant). This result was apparent in the 
initial crude analysis and remained after adjustment for all 
other factors.
This study examined disease rates for the interaction of 
sewage and water system types. There was no diff erence 
in rates between private and municipal sewage systems 
for those with private well water, but those with both 
municipal sewer and municipal water systems whose 
pipes are likely to run along similar paths, had higher 
disease rates. 
The reasons for the higher disease rates for municipal 
sewer users remains unclear and should be subject to 
additional study. 
Water lines are required to be separated from sewer 
lines by 0.5 m vertically (sewer lines below) and 3 m 
horizontally, where these conditions cannot be met, 
the water main is to be protected from infi ltration by 
wrapping the pipe joints with petrolatum tape. Although 
there is no comparable data from the Township, some 
studies have shown possible modes of contamination 
despite the care taken when pipes are laid. 
Conclusion:
This study shows unexpected results that counter the 
commonly held belief that onsite sewage systems increase 
risk of enteric disease. The study underscores the need 
to compare diff erent system types and indicates that 
protection of public health through the use of municipal 
infrastructure may not be guaranteed as previously 
believed.
View the complete study at: http://www.biomedcentral.
com/content/pdf/1471-2458-10-767.pdf com/content/
pdf/1471-2458-10-767.pdf

Giles Environmental Engineering
On-Site Sewage Treatment and Disposal

Sewage Treatment and Disposal for Small Communities
Water Treatment – Environmental Site Assessment

George E. Giles, M. Eng., P. Eng.

2005 Sooke Lake Road, Shawnigan Lake B.C. V0R2W0
Tel: (250) 743-1822         e-mail: giles@gilesenviro.com

   John Rowse
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Fate of Fecal Coliform Bacteria ~ Is it the Particle Size or Something Else?  

Starting in the 1860s, when the English fi rst used a 
scientifi c basis for treating sewage,  there have been 
many advances in the way wastewater has been 
applied to media to eff ect treatment.  In Lawrence, 
Massachusetts between 1890 and 1910, many 
diff erent media sizes and dosing regimes were tried.  
Through trial and error, several overriding premises 
were developed that eff ect bacterial removal in a 
packed bed fi lter - treatment media must be dosed 
with distinct dosing and resting periods in relation to 
particle size, dosing frequency, and dosing volume.    

Until the early 1980’s it was thought that the  control 
equipment that was available wasn’t reliable 
enough to successfully regulate the dose volume 
and frequency on the individual onsite system.  
Consequently, few secondary treatment systems 
were available for the single family residential 
market. The two common secondary treatment 
systems were mounds and intermittent sand fi lters 
(ISF), which used demand dosing. Because demand 
dosing delivers a known volume of wastewater at 
irregular intervals, it was necessary to use a small 
“eff ective size” sand media to insure a known level 
of treatment. Larger eff ective sized media can be as 
effi  cient in removing BOD and TSS as smaller sizes, 
but fecal coliform removal capability is not nearly as 
good.  

As metrics were developed to measure system 
performance, the presence of fecal coliform 
bacteria (FC) became widely-used as an indicator 
organism to determine the potential presence 
of pathogenic organisms.  As a result, regulatory 
treatment standards were established that use the 
concentration of FC bacteria as a basis to determine 
what treatment devices or processes will be required 
given certain site and/or soil limitations.  

The onsite industry has operated on the premise that 
FC removal below 2,000 to 3,000 FC colonies/100ml 
can only be achieved with  sand or soil based 
systems, or aerobic treatment units with an 
additional UV light. The media size of most modern 
intermittent sand fi lters (ISF) ranged between  
0.15 - 0.3 mm eff ective size.  In the latest version of 
the USEPA wastewater design manual, reference 
is made that an intermittent sand fi lter is the only 
stand alone technology that 

will reduce the fecal coliform level below the 1,000 
colonies / 100 ml level. (see excerpt at end of article).  
The theory has been that the smaller the particle 
size, the more FC removal could occur. 

Modern ISF, RGFs, and mound systems incorporate 
a pressure distribution network with orifi ces evenly 
spaced to achieve uniform application of wastewater 
over the surface of the sand media in concert with 
timed dosing.  This precise, timed dosing has been 
shown to enhance the treatment level of any given 
media. (W.T. Calloway, 1957). To compensate for 
media with larger particle sizes, one can decrease 
the dose volume and increase the dosing interval, i.e. 
smaller more frequent doses.

When larger particle sizes (3 - 5 mm) are used 
in recirculating gravel fi lters (RGFs), the media’s 
retention time ability is reduced to the point where 
FC removal cannot be maintained. Fecal bacteria 
levels remain above 2,000 - 3,000 / 100ml, minimum. 
The liquid volume delivered from a pressure lateral 
to the RGF has an instantaneous dose volume 
greater than what promotes optimum bacterial 
removal in the gravel media. Liquid will pass 
through the gravel at about the rate it is applied. As 
a result, using an orifi ce drilled in the side of a pipe 
to regulate the fl ow of liquid through the media is 
very limited. It doesn’t matter if the orifi ce is pointed 
up or down, is covered with an orifi ce shield or a 
chamber, the rate the liquid passes through the 
media will be too fast to remove FC, substantially. 

ISF systems do a good job of removing FC. The 
media is small enough to create some matrix 
potential and pull liquid laterally in the sand media. 
This lateral movement increases the retention time 
needed for FC removal. With that said, there have 
been issues with ISFs: their long term viability can be 
marginalized and the large size can take up valuable 
room within the site development needed for other 
uses. 

Another option is to incorporate an Aerobic 
treatment unit (ATU). ATUs can be somewhat 
inconsistent with respect to organic constituent 
removal and FC attenuation isn’t much better 
than RGFs.  As such, many companies that sell pre-
packaged ATUs need to incorporate ultraviolet 
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disinfection light to meet regulatory requirements 
for lower FC numbers.  

Therefore, the question should be asked, “Is there a 
product or process that will allow the onsite industry 
to provide a treatment process that is reasonably 
priced, compact in size, and meets the regulatory 
requirement for pathogen removal without the 
limitations or short comings of an ISF, RGF, or  ATUs?” 
The answer is yes.   This article develops the premise 
that the removal of FC to a very low level can be 
achieved with a larger particle size gravel media 
when continuously dosed with drip emitters.  It is 
not necessary to have a distinct on and off  cycle, a 
small media size, or a UV light. 

Recently it was demonstrated that media meeting 
the ASTM C-33 number 8 standard (pea gravel) at a 
depth of 30” can be used as a treatment media in a 
RGF and consistently reduce FC levels to below 2 FC 
/ 100 ml, while BOD5 and TSS values range below 
10 mg/l, all without additional disinfection devices.  
The reason for the excellent results rests in the 
distribution method, which is continuously dosing 
through drip tubing.  The basic design parameters 
are as follows:

The number and fl ow rate of the pressure 
compensating drip emitters are used to regulate 
the recirculation fl ow through the fi lter media. The 
drip emitters are 0.42 GPH, pressure compensating, 
Netafi m Bioline®, emitters. 

A small dosing pump runs continuously.   • 
The recirculating fi lter is designed for 30 U.S. gal/• 
ft2./day, forward fl ow. 
There are  twelve emitters per square foot.  Each • 
emitter delivers 10 U.S. gal/day, for a total 
recirculating fl ow rate of  120 gal/ft2/day or a 
4:1 recirculation ratio at maximum design fl ow.

In reality, a drip emitter doesn’t actually dose liquid 
“continuously”.  Rather, the 0.42 GPH Netafi m drip 
emitter delivers approximately 110 drops of liquid 
per minute.  That translates to one drop every 
0.55 seconds, or 158,000 drops of water, or “micro-
doses” in a 24-hour period.  These micro-doses 
produce a thin fi lm of diluted wastewater over the 
media particles called a “treatment column”.  Many 
treatment columns can exist in each square 

foot and still maintain high attenuations; although, 
the maximum number is not yet known. The results 
from two demonstration sites suggest that several 
more treatment columns per square foot can be 
added to increase either the recirculation rate and/or 
the forward fl ow design rate. 

The quality of effl  uent begins to decrease when the 
recirculation ratio falls below 2:1, but recirculation 
ratios as low as 1.45:1 have yielded FC levels at 2/100 
ml for several days.  Therefore, a conservative design 
parameter could be to space the drip emitters in 
a 3.5”x 3.5” pattern.  This spacing would equate to 
12 emitters per square foot.  When the design fl ow 
rate is calculated at 30 gallons/ft2/day, the resulting 
minimum recirculation ratio is 4:1, twice the point 
where treatment could begin to drop off .

Some conclusions: FC removal is a function of 
retention time, contact with media, and the 
presence of molecular oxygen. Media size is 
inconsequential when the fl ow of the wastewater 
through a treatment column is kept very low. By 
reducing the instantaneous dosing rate to a drop, 
retention and contact time are maximized. The 
larger particle sizes allow greater air transfer and 
reduce or eliminate the matrix potential that could 
spread the fl ow path over a wider area, thereby 
forming distinct, vertical treatment columns. The 
greater number of treatment columns per square 
foot equates to a greater loading rate.

The process for continuous dosing of a recirculating 
gravel fi lter and the corresponding control 
apparatus are part of intellectual property protected 
under a US patent. For more information contact 
Dave Lowe at dave@lowridgetech.com.

Performance of  sand and other fi lters

Twelve innovati ve treatment technologies were installed to replace failed septi c systems 
in Narragansett  Bay watershed, which is both pathogen-and nitrogen-sensiti ve.  The 
technologies installed consisted of an at-grade recirculati ng sand fi lter, single pass sand 
fi lters, Maryland-style recirculati ng sand fi lters, foam biofi lters and a recirculati ng texti le 
fi lter.  The treatment performance of these systems was monitored over an 18 month 
period.  In the fi eld study, TSS and BOD concentrati ons were typically less than 5mg/L 
for all sand fi lter effl  uent and less than 20mg/L for both the foam biofi lter and texti le 
fi lter effl  uents. Single pass sand fi lters achieved substanti al fecal coliform reducti ons, 
reaching mean discharge levels ranging from 200 to 520 colonies per 100ml for all 31 
observati ons. The at-grade recirculati ng sand fi lter achieved the highest total nitrogen 
reducti ons of any technology investi gated and consistently met the Rhode Island state 
nitrogen removal standard (a TN reducti on of 50 percent or more and a TN concentra-
ti on of 19mg/L or less) through the study.  Source Loomis et al.2001.

  Dave  Lowe



SEWERAGE SYSTEM REGULATION  
Enviro-Septic® meets and exceeds the definition of a Type 2 Treatment 
Method as evidenced by two (2) standard setting and testing agencies  
recognized by the Standards Council of Canada. 

NSF International (NSF) and the Bureau d’ Normalization de Quebec (BNQ) 
are Standards Council of Canada recognized agencies. Contact Pinnacle for 
a copy of the NSF and BNQ listing or reports. These 2 certifications confirm 
the Type 2 Treatment Method. Adding an additional 300 mm of system sand 
under the Enviro-Septic® will give a Type 3 Treatment Method. 

STANDARD PRACTICE MANUAL & TECHNICAL BULLETIN 5    
The (SPM) Standard Practice Manual sets down the requirements for 
applying a Treatment Method into a variety of site conditions. Technical 
Bulletin No. 5 (TB5) was issued to provide additional information when 
considering the use of systems that offer combined treatment and dispersal. 

A SPM and TB5 Compliance Report was prepared by a BC Professional  
Engineering firm. This Compliance Report outlines and sets down that the 
Enviro-Septic® meets the SPM and TB5 and details how the authorized  
person is to follow the SPM and TB5. Additionally, the Compliance Report 
describes how to meet the SPM requirements for sites where pressure  
distribution is required. 

COMPLIANCE REPORT   The Enviro-Septic® technology meets the  
definition in the Regulation for a Type 2 Treatment Method and when applied 
in accordance with the compliance report, the Enviro-Septic® meets the  
requirements of the SPM. The compliance review report confirms that

1. Enviro-Septic® technology meets the SPM & TB5 
2. The Enviro-Septic® system is suitable for seasonal use applications. 
3. To apply the pressure distribution method that to dose-to-D Box by 

siphon or pump is an acceptable alternative to the pressurization of 
laterals to achieve immediate even distribution.

STANDARD PRACTICE    The BC Sewerage System Regulation defines 
“standard practice” as a means of constructing and maintaining a sewerage 
system that will ensure that the sewerage system does not cause, or  
contribute to, a health hazard. The Regulation allows for authorized persons 
to use the SPM as a means to ensure that standard practice is achieved. 
The authorized person is able to use Enviro-Septic® technology in  
accordance with the Compliance Report and they will have followed the 
SPM. Therefore the authorized person will meet the definition of “standard 
practice” pursuant to section 8 (3) of the regulation and to section 1.1.4 of 
the SPM. 
  

COMPETITOR  Ask them for a copy of their SPM & TB5 Compliance Report, 
accreditation report from NSF or BNQ and their design, installation and 
maintenance manual. Some of our competitors have these some do not.  
ROWPs may not be in compliance to the Regulation when designing for 
or installing a treatment method Type 2 or 3 that is tested or listed by 
an agency that is not recognized by the Standards Council of Canada. 
Contact Pinnacle for your free copy of the Compliance Report, NSF listing or 
the BNQ 12 month testing report. 

Enviro-Septic® and the Standard Practice Manual
ADVERTISEMENT 

Enviro-Septic® being installed following the 
hydraulic linear loading rate  

Bio-Accelerator™ provides for immediate even  
distribution throughout the rows. Dose-to-D Box or 
header provides equal distribution to each row of 
Enviro-Septic® Pipes. Laterals of Enviro-Septic® 
pipe are not pressurized and the wastewater flows 
by gravity throughout the entire row. 

Minimum Minimum as
Pre-Treatment and Vertical Constructed 

Disperal Type Separation in Vertical NOTES
Native Soil Separation

Type 2 Enviro-Septic® installed using
gravity 36" (91 cm) 36" (91 cm) gravity flow through D Box or Header

into 3" or 4" perforated pipe
Type 2 Enviro-Septic® installed using
pressure distribution Dose-to-D Box using siphon or pump
acceptable alternate as 24" (61 cm) 24" (61 cm) feeding directly into Enviro-Septic®
outlined in P. Eng. report
Type 2 Enviro-Septic® installed using
pressure distribution 18" (46 cm) 30" (76 cm) Dose-to-D Box using siphon or pump
acceptable alternate as feeding directly into Enviro-Septic®
outlined in P. Eng. report
Type 3 Enviro-Septic® installed using Dose-to
pressure distribution 18" (46 cm) 18" (46 cm) D Box using siphon or pump feeding 
acceptable alternate as directly into Enviro-Septic® plus another
outlined in P. Eng. report 300 mm of system sand underneath pipes
Type 3 Enviro-Septic® installed using Dose-to
pressure distribution 6" (15 cm) 24" (61 cm) D Box using siphon or pump feeding 
acceptable alternate as directly into Enviro-Septic® plus another
outlined in P. Eng. report 300 mm of system sand underneath pipes

Treatment Performance (from day 1) 
                              Influent             Effluent 
BOD5                      250                    < 5 
TSS                         250                    < 5 
* Fecal Coliform                       < 200 CFU/100 ml 

* Type 3 with an additional 300 cm of system sand 

    No Power      No Media Replacement      Low Maintenance 
Highest Treatment Performance             1 Day Installation 

Standards Council of Canada recognized Testing 

PINNACLE ENVIRONMENTAL TECHNOLOGIES INC. 
22867 Fraser Highway, Langley, BC 

866-514-7555           info@peti.ca            www.peti.ca 



11

Unlike many other jurisdictions, British Columbia 
does not have a regulatory body that oversees 
the approval of wastewater treatment products.  
Instead, the Public Health Act’s Sewerage System 
Regulation grants authority to authorized persons 
(“professionals” and “registered onsite wastewater 
practitioners” – ROWP} to select treatment products 
and set system design standards.  ROWPs are guided 
by the B.C. Standard Practice Manual; however, the 
individual authorized person has a great deal of 
latitude in selecting the Type 2 or Type 3 treatment 
unit to recommend to his/her clients.

Because of the lack of regulatory oversight in B.C., 
the professional or practitioner, by default, is relied 
upon by the public to safe-guard their health and 
protect the environment.  The decisions made by 
each professional or practitioner collectively impact 
the onsite wastewater treatment industry as a whole.  
The integrity of the industry is greatly enhanced 
when the professional or practitioner employs 
due-diligence and makes system recommendations 
based on a cost/benefi t analysis that seeks the best 
long-term solution.  Selecting a treatment product 
based solely on acquisition cost is not likely to serve 
the interests of the customer or the environment; it is 
also likely to diminish the public confi dence in these 
practitioners and the onsite industry as a whole.  The 
ROWP puts his/her personal integrity and reputation 
on the line each time they select a treatment unit; if 
the system fails prematurely, the ROWP could face 
personal liability and fi nancial responsibility.

There are many innovative wastewater treatment 
products that ROWPs can choose to utilize in 
B.C.  However, some of those products have been 
subjected to extensive third-party testing to quantify 
their treatment capabilities, while others have not.  
The Canadian Federal government established the 
Standards Council of Canada (SCC) to oversee the 
establishment of testing protocols and standards, 
including those applicable to the treatment 
of wastewater.  Currently, the SCC has issued 
accreditation to two agencies—NSF International 
(NSF) and Bureau d’ Normalization du Quebec 
(BNQ)—empowering them to set wastewater 

treatment standards and to establish protocols to be 
used to test treatment effi  cacy.  

Even experienced regulators and professional 
engineers cannot tell by looking at a product 
whether or not it will work as the manufacturer 
claims it will.  In several unfortunate situations, 
manufacturers were able to obtain approvals in spite 
of the lack of performance testing, based on little 
more than anecdotal evidence.  Once approved, 
these products are used primarily based on a price 
diff erential.  While using these products might seem 
like a “bargain” for the customer at the time of the 
sale, if widespread failures ensue and systems only a 
few years old need to be replaced, the ROWP will be 
held accountable by both customers and colleagues.  
In order to avoid such situations, there is a growing 
trend throughout North America toward requiring 
performance testing of innovative technologies 
before they are approved for use.  Some B.C. 
ROWPs, like this author, have chosen proactively to 
recommend only those products that have obtained 
certifi cation under SCC-approved testing.

Utilizing treatment technologies that have 
successfully completed NSF or BNQ testing protocols 
provides the ROWP with a high level of assurance 
in the functionality and reliability of the products 
they recommend.  Recommending these treatment 
units allows practitioners to fulfi ll their due-
diligence obligations, meet the criteria set forth in 
the Standard Practice manual, and adhere to their 
industry’s code of ethics.  Thoughtful and responsible 
product selection by ROWPs in B.C. will advance the 
goals of protecting the public and the environment, 
in addition to enhancing the reputation of the 
profession.  Readers are encouraged to contact the 
author with any questions about treatment units 
that are covered under the SCC program.  Lists of 
NSF and BNQ certifi ed wastewater units and detailed 
information about their test protocols are also 
available directly from BNQ (www.bnq.qc.ca) and 
NSF International (www. nsf.org).

The Role of the ROWP:  Self-Regulating the Onsite Wastewater Industry 

in British Columbia Frank Hay
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The United Nations Millennium Ecosystem 
Assessment report revealed a disturbing and 
persistent depletion of the Earth’s natural capital 
and ecosystem services, and a rapid global increase 
in consumer-based standards of living. Coupled 
with a shift toward largely urban populations, this 
has led tounprecedented global pollution. There 
is now widespread concern amongst the world’s 
scientifi c community that climate change, believed 
by many to be a result of rising GHG emissions, is 
adversely aff ecting global economies and has the 
potential for dramatic economic upheaval over 
the next few decades. There is a small community 
of scientists that suggests the extensive loss of 
riparian zones, wetlands and forested landscapes, 
consequent loss of sequestered carbon and carbon 
cycling, shifts in energy balance from latent to 
sensible heat (e.g., urban heat island eff ect), and 
other natural stabilizing feedback loops are also 
critical as regulators of climate change and may be 
under-estimated in current climate change models. 
At the same time that Southern Australia endures 
record heat waves, the snow pack in the Rockies is 
below normal and agriculture is threatened in many 
areas by a lack of water. Thus, a relevant question is 
whether the planet is heating up and drying out, or 
drying out and heating up?
Water is a fi nite resource which nature recycles 
constantly, yet modern cities are designed to use 
water only once before it is considered “wastewater”. 
High quality, often highly treated and expensive, 
drinking water is used for everything. If we changed 
the design of our cities, to conserve and reuse water 
in a “fi t-for-purpose” manner, more water could be 
left in the ground and in the streams to moderate 
our climate, and the enormous energy demand 
for pumping and treatment would be reduced. 
Recovering heat from sewage, and energy from 
biosolids and organic waste, would further reduce 
the energy demand of our cities, reduce GHG 
emissions, increase local employment and reduce 
national dependence on foreign energy.
Peak oil, predicted to occur within the next decade, 
will have a signifi cant eff ect on the manner, and 
associated costs, of maintaining and managing 
urban infrastructure. Three decades of extensive 
research suggest that a global shift is required in

development and management paradigms for 
urban centers and that such changes can no longer 
be made in an incremental fashion. If urban design 
and management are to become sustainable, then 
the rate and scale of change must be suffi  cient 
to transform the function and structure of urban 
systems. The principle of industrial ecology, and 
associated whole system thinking lie at the heart of a 
new approach developed for managing water, waste 
systems and energy, within an integrated resource 
recovery management model. As climatic conditions 
become less predictable and extreme weather 
becomes more common and as the world economic 
crisis reveals how interdependent countries are, 
we must fi nd adaptive strategies to increase the 
resilience of our cities to external, disruptive forces.
“Integrated Resource Management” (IRM) is one such 
adaptive strategy. At its core, it examines how and 
where water and energy are used and generated, 
and seeks to co-locate the supply with the demand. 
This co-location of supply with demandprovides a 
new opportunity to generate revenue. Decentralized 
tertiary wastewater treatment produces heat, water, 
nutrients and bio-solids that can be reused rather 
than discharged into the environment. By capturing 
“waste” heat energy from sewage, Gotenburg 
Sweden, for example, has demonstrated that tens of 
thousands of homes can be heated at reduced cost 
to the occupants while generating revenue for the 
utility. Organic kitchen waste that would normally go 
to the landfi ll can be redirected to create syngas or 
biofuels, together with the solids from sewage. These 
“new” carbon neutral energy sources then displace 
fossil fuels, saving money and helping communities 
to meet GHG targets while increasing energy supply 
fl exibility and security.
The achievement of sustainable and healthy urban 
environments will require designing water and waste 
systems in accordance with ecological principles of 
integration and the fundamental notion that nature 
has no wastes (liabilities), only resources (values). 
Therefore, the design and planning process  must be 
guided not by accounting for the costs of addressing 
waste management, but by optimizing the benefi ts 
through a Green Valuation strategy. Through IRM, 
infrastructure is designed in harmony with nature, 
such that net revenues from recovered resources are 

Resources from Waste ~ Creating Resilient Cities in Uncertain Times 
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maximized, thereby minimizing costs to taxpayers—
rather than minimizing the cost of managing wastes. 
This regional-scale model of Integrated Resource 
Management (IRM) requires decentralized 
wastewater treatment and energy recovery 
designed around a business case (not a business 
plan). While the business case focuses on the role 
of private sector-based implementation, ecological 
systems and ecosystem services are priced within 
the fi nancial model, thus  valuing externalities that 
are usually un-priced. The model integrates water 
supply, liquid and solid waste systems, energy 
supply, transportation, land use, and building 
designs for a whole-systems approach to urban 
design. Potential benefi ts from implementing 
a region-wide IRM framework for sustainable 
communities include:

Reducing GHG emissions by 25 percent (to below • 
1990 Kyoto levels);
Providing carbon-neutral energy for government • 
operations;
Improving ecological health of urban • 
watersheds;
Supporting water conservation and reducing the • 
need to develop new water supplies
Contributing to electrical energy conservation • 
goals; and

Reducing taxpayer contribution to new • 
infrastructure.

None of the component parts of IRM are new. 
Indeed, many of the components are old technology, 
currently in use around the world. IRM is about 
combining the components in a new way, with a 
diff erent purpose. Its goal is to generate revenue and 
restore ecological systems while converting waste 
back into resources. Traditional waste management 
is about disposing of a problem in order to maintain 
the status quo. The whole IRM system is designed 
to be zero waste, carbon neutral, ecologically 
restorative and fi nancially profi table from the sale 
of energy, metals, and recycled water. Given that 
the extent of human activities rivals those of natural 
processes, a healthy ecology can only be based on 
sound economics, and vice-versa, for the undoing of 
one is surely the undoing of the other! 
About the Author: Wm. Patrick Lucey, the President 
of Aqua-Tex Scientifi c Consulting Ltd. and Fidelis 
Resource Group Inc., is a senior aquatic ecologist 
with a background in resource management and 
political science. His specialties are managing water 
resources so that they add value to development 
projects, and demonstrating how maintenance and 
enhancement of ecological function can provide 
costsavings on infrastructure and result in a healthier 
environment.

Providing Broad Decentralized Wastewater 
and Onsite Wastewater Consulti nging Services

Over 20 Year of Nati onal Industry Experience

Subdivision Strategies and Sustainable Land use Development

Hydrogeology Advice for System Setbacks under the SSR 

Water Reclamati on and Rainwater Harvesti ng

Facilitati ng Working Relati onships between Government and Development 
Interests

Issues Management, using High-level Team Approaches to Resolving Sewer 
and Water Infrastructure Challenges

Contact John:

Phone 250-590-2514

johnrowse@gmail.com

 Wm. Patrick Lucey

J. Rowse Strategic Consulti ngMONEY

Collecti ng your money can be a hassle!

Long waits, repeat collecti on calls, uncertain credit

Wouldn’t it be nice to accept credit cards from 
your clients?  And get your money faster!

BCOSSA now off ers credit card service for all your 
large and small jobs!

BCOSSA’s credit card services allow you to accept 
credit card payments from your clients using 

BCOSSA Merchant services. A 3.39% service fee is 
charged for each service, no ongoing merchant fee 

and no minimum charge or transacti on fee. 

Contact Liz info@bcossa.com for more informati on
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In days of old when Knights were bold and women 
weren’t particular they lined them up against the 
wall and......

About now you’re asking yourself, what does this 
have to do with septic?  Well in the old days we 
dug a hole in the ground, poured in some water, 
and went to see our local EHO. He/She took out 
their septic template (they knew all about this stuff  
because they had taken a three day course at BCIT 
as part of their training) and told us what we could 
build.

Now we have a performance based system. Systems 
are designed to meet the site conditions found 
instead of a prescribed template. Some things we 
know to be sure there is proper treatment of the 
wastewater:

Minimal treatment happens in saturated soil.• 
Unsaturated (aerobic) conditions must be • 
maintained in the soil infi ltration area.
Needs to be a long enough retention time in the • 
soil
 Must be enough vertical separation. A word • 
of caution here. Ground water mounding, 
when wastewater accumulates at the water 
table or impervious layer, it will reduce vertical 
separation.

LTAR. What the hell is that? It is defi ned as the 
volume of wastewater that can continuously 
infi ltrate and percolate through the soil per a unit of 
time. L/M sq./day. In other words, if done correctly 
HLR (hydraulic loading rate) and LTAR (long term 
acceptance rate) are the same thing.

Biomat (biological clogging) you know that black/
gray sticky, slimy stuff  you fi nd in a failed septic 
fi eld, is the primary cause of reduced soil infi ltration 
It ranges from 7 to 25 mm thick and takes about a 
year to get there. As the biomat becomes thicker 
the rate of infi ltration slows down and the waste 
water begins to build up (pond). Keep adding 
more waste water and it gets worse.  Now we have 
saturated conditions and don’t have enough vertical 
separation. This makes for lousy treatment (see 

above). Eventually it will break out causing a “Health 
Hazard” and the SHIT will hit the fan and you’re in 
trouble.

So you say lets design these things so they won’t 
form biomat. 

No. Biomat can be a good thing. In fast perk soils 
such as sand it can slow down the rate of infi ltration 
and (see above again) give us enough retention time 
for proper treatment. Also because biomat has a 
lower infi ltration rate than most soils (the exception 
being clay) the soils surrounding the infi ltration area 
stays drier, unsaturated, and (see above once again) 
we get better treatment.

In theory biomat decomposes and renews itself in 
a continuing cycle if the LTAR is correct. In eff ect it 
becomes a natural fi lter and the system could last 
forever. If you design with the HLR in the SPM you 
will be following all these conditions because these 
loading rates were developed over time by someone 
much smarter than me. Dr. Jerry Tyler comes to 
mind.

Other ways to reduce infi ltration are high strength 
wastewater which can cause chemical clogging 
(there are many books written about this which 
I will not repeat here just believe it) or TSS (total 
suspended solids) which will defi antly plug things 
up.

The main cause that we have control over is 
mechanical clogging, lousy construction practices, 
such as smearing, compaction and working the soil 
when too wet. You know who you are.

Biological clogging can be reduced by dosing 
pretreated effl  uent (type 2 or type 3) at the correct 
HLR. I.E. pumping and/or time dosing. 

The HLR tables (LTAR) in the SPM say we can load 
type 2 at twice the loading rate of type 1 and three 
times the rate using type 3.

I read somewhere that “malfunction rates for 
advanced technology systems were twice that of 
conventional septic systems when maintenance was 
left to the homeowner”.

A Better Way 
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Think about it. The home owner turns off  the blower 
because he doesn’t like the noise or thinks it costs 
too much to run. The UV lamp is burned out but 
no one replaces it. The system now produces type 
1 effl  uent at type 2 or type 3 loading rates. Or the 
basement has been turned into a suite.                    
All these conditions will result in much higher 
loading rates than the system was designed for and 
result in failure.

The better way uses soil characteristics and 
wastewater quality to ensure proper design and 
long term performance of septic systems. We spent 
our own time and money to learn this. If only the 
Government would hold up their end of the bargain 
and enforce their own rules on system maintenance.
Now my dear lets fi nd us a nice soft feather bed.

 Tim Wilson

 

For Immediate Release
Bear Onsite, LLC Achieves NSF Standard 46 Certifi cation 

Somerville, TN (March 12, 2011) Bear Onsite, LLC is proud to announce that all six of its current effl uent 
fi lter models, (ML3-910, ML3-916, ML3-925, ML3-932, ML3-948 and ML3-964) have been awarded 
NSF/ANSI Standard 46 Certifi cation.  The  ML3 series of effl uent fi lters becomes the fi rst and only fi lters 
to date to successfully meet all the requirements of the 2010 Edition of Standard 46.  “It’s always a special 
accomplishment to obtain an NSF Certifi cation,” Bear Onsite President Theo Terry commented.  “I’m very 
pleased to have been a member of the Zabel Environmental Technology design team which obtained the fi rst 
Standard 46 certifi cation back in 2000. Now, as President of my own company, Bear Onsite, I’m proud to once 
again be a front runner in our industry by achieving certifi cation under the new and improved 2010 version of 
Standard 46.”   

“In 2000, when the NSF Joint Committee fi nalized the fi rst set of test methods and criteria for effl uent fi lters, we 
did our best to anticipate what the marketplace needed in a Standard,” stated Tom Bruursema, General Manager 
of Wastewater Treatment Units at NSF International.  “But as effl uent fi lter use and regulations have evolved, the 
Committee has adjusted the Standard to address the needs of the market with (1) a new particle size test (1/16th 
or 1/8th of an inch), and (2) a new bypass protection test to address the potential issue of fi lters popping out of 
their cases and allowing a by-pass to occur.”  
Terry has more than 25 years of experience in the onsite wastewater industry, both as a local environmentalist 
and in the private sector. He has served on several committees at the state and local level, and helped draft the 
current standards. His expertise in the fi eld of effl uent fi lters has led him to believe that a fi eld performance 
certifi cation is the next step in determining how long effl uent fi lters actually perform in the fi eld. Terry has 
requested that NSF establish a Task Group to begin work on this important component.  “I realize some 
Manufacturers do not want to see more certifi cations, and the cost associated with them, Terry said.” “However, 
I think fi eld certifi cation is an important component to protect homeowners, so that they have actual data to 
assure them the products they purchase perform in the “real world” and not just meet a minimum regulatory 
requirement for outlet screens.”For more information about septic system products from Bear Onsite, visit www.
bearonsite.com or call 1-877-MLFILTERS (653-4583).  

Advertisement





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


