
 

 

 

The objective of this document is to demonstrate that the testing that was then performed complies with 

the current protocol detailed in GMP 2016-03. The detailed Sampling Protocol for Field Testing, Sampling 

and Evaluation of Premier Tech ECOFLO® Sewage Treatment System, approved in its revised version in July 

2003 by Virginia Department of Health, is presented in Appendix I.  In this protocol the details of the 

monitoring campaign organization (verification organization, testing organization, laboratory, etc.), site 

selection procedure, time line for the completion of the program, system installation and sampling ports, 

sampling procedure, standards, complementary field information, status reporting and final reporting are 

detailed.  

 

Final report for the field performance demonstration is presented in Appendix II. The final report was done 

by Dr. Albert Rubin from North Carolina State University.  Dr. Rubin ensure the general coordination and 

the supervision of field works (Verification Organization) for the entire duration of the program. Dr. Rubin 

was back then, professor and extension specialist at the NC State University.  Dr. Rubin, was also 

responsible of providing training to Delmarva (ECOFLO® distributor) and the Independent field technician 

(Testing Organization) on use and installation of sampling equipment and sampling procedure. 

 

In addition to Dr. Rubin, the realization of this protocol implied the participation of several parties: 

 

Premier Tech Environment: ECOFLO®: Manufacturer  

• Premier Tech, manufacturer of the technology to be tested, provided the specialized staff 

necessary to train all parties involved in the realization of the Sampling Protocol on the different 

process unique to the ECOFLO® Biofilter.  

 

Delmarva Septic Solutions, Inc.: Virginia ECOFLO® Distributor  

• Delmarva was Premier Tech’s exclusive product distributor in Virginia. They provided the required 

sampling equipment, coordinated and oversaw the installation of those equipment under the 

supervision of Dr. Rubin and the assent of the Virginia Department of Health. 

 

Commonwealth of Virginia Department of Health (Dr. Don Alexander and Mr. Anish Jantrania) 

• VDH provided input on the development of final sampling protocol and counseled Delmarva on 

selection of sites for sampling. 

 

BKA Environmental: Independent Field Technician (Testing Organization) Trained by Dr. Rubin and Premier 

Tech Environment 

• Mr Bruce King: he has a degree in physics and chemistry, and at the was NSF certified inspector 

through VOWRA and later obtained his state operator licence (VA OSSP licence)  

 

Virginia Certified Laboratory: 

• Mid-Atlantic Laboratories, and 

• Air, Water and Soil Laboratory 

 

While the ECOFLO® field performance monitoring program was performed by third party organizations, 

we have submitted for review and evaluation the presented report to Mr. Mike Kraun, professional 

engineer licensed to practice in Virginia, to certify that in his professional opinion the treatment unit can 



 

 

be expected to consistently produce "end-of-pipe" effluent meeting TL-3. The written certification  

is provided in Appendix III. 

 

Before getting into the detailed of the information requested per GMP 2016-03, the table 2 below 

summarises the main differences between the monitoring protocol agreed upon in 2003 and the one 

described in GMP 2016-03. 

 

Table 2 

Protocol requirements 2003 Protocol GMP 2016-03 

Sampling period and frequency • Testing period 18 

consecutive months 

• ECOFLO® effluent and Fecal 

Coliforms: monthly  

• Septic tank effluent 

o BOD5: monthly 

o TSS: quarterly 

o Fecals: 6 months 

• Other parameters: 6 months 

Quarterly over a 12-months 

period (consecutive) 

Number of sites 24 20 

Sites selection • 6 sites for each of the 4 soil 

Type 

• Permanent homes 

• No requirements relative to 

soil type 

• Permanent homes 

• Minimum occupancy of 2 

people  

Point of sampling (treatment 

train) 

1. Septic tank effluent 

2. ECOFLO® effluent 

3. 1 ft in the soil directly 

underneath the application 

area of treated effluent 

4. 1 ft below and 10 ft away in 

the soil underneath the 

application area of treated 

effluent 

1. Septic tank effluent 

2. Treatment system effluent 

Type of sampling Grab samples: 

1. Septic tank effluent 

2. All Fecal Coliforms 

samples  

3. All samples for the 

different form of 

Nitrogen  

 

Grab and some 24-hour flow 

composite samples: 

1. ECOFLO® effluent 

Grab or composite samples 

could be performed 



 

 

Protocol requirements 2003 Protocol GMP 2016-03 

Main parameters monitored BOD5, TSS, Fecal Coliforms, 

Nitrate, TKN, wastewater flow 

(event counter) 

Essentially BOD5 and TSS, mean 

to determine water usage or 

flow 

Performance requirement < 30 mg/L for BOD5 and TSS 

 

< 10 CFU/100 mL (geomean) 

and < 200 CFU/100 mL (single 

sample) at 1 ft directly 

underneath the application area 

of treated effluent 

< 10 mg/L for BOD5 and TSS 

 

Targeted performance < 10 mg/L for BOD5 and TSS 

 

< 10 CFU/100 mL (geomean) and 

< 200 CFU/100 mL (single 

sample) at 1 ft directly 

underneath the application area 

of treated effluent 

W/O 

Analysis method BOD5 SM 5210B 

TSS SM 2540D 

Fecal SM 9221C 

TKN SM 4500NorgC 

Nitrate SM 4500NO3D 

 

Standard Methods for the 

Examination of Water & 

Wastewater, 18th Edition 

 

 

Basically, monitoring protocol followed by Premier Tech exceeds the minimum testing requirements of 

GMP 2016-03. 

 

1. Description of sites selected and typical installation – and sites selection 
 

The study was initiated in October 2003 and was completed in December 2006. A total of 21 systems were 

initially enrolled in the study. One was eliminated because of very low and unrepresentative flow. Eighteen 

(18) systems were installed in Type 1 (very sandy), 2, 3 soils and 2 systems in Type 4 (clayey). Systems 

selected for inclusion in the study were selected based upon: soil type, requirement for compressed 

footprint system, homeowner agreement to participate, and requirement that the system was treating 

typical domestic wastewater. Approval was finally granted based on the results of the 20 remaining sites. 

Because of very good performance stability and quality of data no additional sampling was required. 

Selected sites are presented in table 3. 

 

 

 

 

 



 

 

installation, not only in term of treatment performance but also in term of efficiency of wastewater 

distribution between the 2 units, its impact on overall individual units performance. 

  

Typical installations are presented in the approved protocol enclosed in Appendix I. 

 

2. Geographic locations of systems tested 
 

Figure 1 presents a map of geographic locations of systems tested. 

Figure 1 

 

3. O&M  
 

Up to 2008, all ECOFLO® Biofilter were sold with an 8 years maintenance contract included into the 

purchase price of the unit. Maintenance was performed annually for the seven years following the 

purchase and installation of the system. Annual maintenance was provided by a Premier Tech duly trained, 

qualitied and authorized representative.  

 

Annual maintenance includes a visual inspection of the shell, all internal components to ensure the system 

is functioning properly and raking of the peat-based filtering media. Maintenance visit record is given to 

the property owner after each inspection. ECOFLO® Biofilter O&M manual is provided in Appendix IV with 

a Virginia-licenced P.E. certification that the O&M Manual accurately reflects the service and maintenance 

requirements of the product. 

 

In addition to the maintenance of ECOFLO® Biofilter, effluent filter need also to be inspected annually and 

clean as needed and when applicable pumping station shall also be pumped and clean as needed. 



 

 

the same day of a sampling event, it was performed after completion of sampling procedure to not 

interfere with sampling.  Looking at the results, it is noticeable that maintenance activities, while essential 

to ensure proper operation and performance of the system, are not significantly impacting system 

performance during the monitoring program. This could be easily explained by the fact that the ECOFLO® 

Biofilter act as a physical barrier and doesn’t rely on any electromechanical components for the treatment 

which contributes to its robustness and reliability, and makes it inherently fail-safe, i.e. prevent partially 

treated or untreated effluent from short-circuiting the treatment process and reaching the absorption 

area. But this is not the only unique feature, the absorbent organic media filters present certain 

characteristics which makes it suitable for intermittent use (robust) and resistant to hydraulic and organic 

overloading.  

 

4. Chain of custody 
 

To assure the sample integrity between the sampling site and the laboratory, all laboratory sample 

containers were properly identified, positioned upright and tightly closed. They were provided by the lab 

and placed in a cooler with sufficient ice cubes or ice packs to ensure good preservation of samples. The 

cooler was sealed with a signed tape (signed by field technician) around the lid.  At arrival to laboratory, 

the seal integrity was verified and the laboratory employee who receives the cooler signed the reception 

form and specified if the seal was intact or broken. Once the laboratory representative has signed the 

reception form, the current laboratory QC program was applied to all the samples. 

 

As part of the chain of custody, a sampling follow-up report was provided. The purpose of this field report 

was to report conditions that were prevailing at time of sampling and also control, and report samples 

taken, and laboratory analysis requested for each sampling event. 

 

5. List of key participants 
 

As explained above, key participants are presented in figure 2. 

 

Figure 2 

Virginia Department of Health 
- Don Alexander

Premier Tech Aqua 
(manufacturer) - Ginette 

Bélanger

Delmarva Septic Solution 
(local distributor)- Pat Frer

Verification Organization

Dr. Albert Rubin

Testing Organization

Bruce King

Accredited Laboratories

Mid-Atlantic Laboratories 

Air, Water & Soil 
Laboratory



 

 

unrepresentative flow. However, detailed data collected for that site, Campbell, are included into the data 

presentation table of Appendix VI. 

 

No data were rejected.  Since complete influent and effluent sampling were schedule quarterly, four of 

those consecutive datasets, for each site, were used to perform the statistical analysis. 

 

9. Overall evaluation and assessment of the study data 
 

Dr. Rubin final report in Appendix I covers this aspect in detail. 
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Appendix I 

 
Approved Sampling Protocol for Field Testing, 

Sampling and Evaluation of Premier Tech ECOFLO® 

Sewage Treatment System 

- July 2003 

  















































































Site : Date :

City : By :  (    ) Bruce King      

Others : ___________________________________

TIPPING BUCKET COUNTS

Counts: __________________________               Reset:    (   ) no        (   ) yes: date _____________________   hour ________________

ECOFLO INFLUENT Grab sampling  (  ) yes   (  ) no

(   ) In the ECOFLO

(   ) In the pumping station located between the septic tank and the ECOFLO

(   ) Other : _____________________________________________________________

ECOFLO EFFLUENT Grab sampling  (  ) yes   (  ) no

(   ) Conventional ECOFLO (ST-650) Effluent collecting samples : approx. ___h____min    to   ___h____min

(   ) ECOFLO with submersible bottom (STB-650)

(   ) using sampler G-2/sampling flask:   (    ) in the central support  or  (   ) in the outlet port

(   ) using sampler G-2/weighed tubing in the effluent pumping station 

(   ) other : ___________________________________________________________ 

If measured : flow measurement at the lip outlet of the sampling device :  about ________mL/min at ____h ____min

Feed artificially the septic tank :     (  ) no

(  ) yes : manually start the pumping station

(  ) yes : with ____ toilet flushes at an interval of ____ minutes between each flush.

(  ) yes : with a tap openned inside the house  at a flow of about :  ____ Liter(s)/min for a period of __________ minutes.

(  ) yes : with garden hose in first inspection hole of the septic tank at a flow of :  ____ Liter(s)/min for a period of __________ minutes.

(Reminder :   6 toilet flushes with 4 min between each one or a garden hose in septic tank first hole at less than 4 L/min).

Lysimeter (if water, please note any particularities)

Lysimeter 1:   (  ) no water    (  ) water:  _______________________________________________________________ 

Lysimeter 2:   (  ) no water    (  ) water:  _______________________________________________________________ 

Lysimeter 3:   (  ) no water    (  ) water:  _______________________________________________________________ 

Laboratory and analysis

Laboratory :    _______________________________________________________________

Influent:   (  ) BOD5    (  ) TSS    (  ) Fecal coliforms      (  ) Nitrate    (  ) TKN      Others :  ___________________________  

Effluent:   (  ) BOD5    (  ) TSS    (  ) Fecal coliforms    (  ) Chloride     (  ) Nitrate    (  ) TKN      Others :  ___________________________  

Lysimeter 1:   (  ) Fecal coliforms    (  ) Chloride     (  ) Nitrate    (  ) TKN      Others :  ___________________________ 

Lysimeter 2:   (  ) Fecal coliforms    (  ) Chloride     (  ) Nitrate    (  ) TKN      Others :  ___________________________ 

Lysimeter 3:   (  ) Fecal coliforms    (  ) Chloride     (  ) Nitrate    (  ) TKN      Others :  ___________________________ 

Comments or others observations

Influent HACH strip test result: ________ mg N-NOx /L 

VIRGINIA SAMPLING FOLLOW-UP REPORT

PREMIER TECH ENVIRONMENT
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ABSTRACT 

The performance of 21 Premier Tech ECOFLO® Model ST-650 or STB-650 wastewater 

treatment systems was evaluated at residential facilities installed in Type 1, 2, 3, and 4 

soils (sand to clay) in Virginia. The 18 systems installed in Type 1, 2 and 3 soils were each 

monitored for a period of 18 months. Currently the 2 systems installed in Type 4 soil have 

been tested for 16 and 8 months respectively and testing is ongoing according to the 

protocol. One system was eliminated because of very low and unrepresentative flow. 

Monitoring was performed in accordance with provisions contained in Premier Tech 

Environment test protocol, 21 July, 2003. The monitoring was staggered indicating the 

varying time at which a system entered into the testing. Over 5,700 data points comprise 

the data set for this study.  

 

All systems assessed met the treatment standard imposed by the test protocol (date of 

study approval). The treatment unit/soil mantle provided wastewater renovation 

meeting or exceeding the standards imposed in the protocol. The monitored parameters, 

five (5) day Carbonaceous Biochemical Oxygen Demand (CBOD5), total suspended solids 

(TSS), nitrogen series and Fecal Coliform bacteria levels established in the protocol were 

consistently achieved at the treatment boundary imposed in the approved test protocols. 

Those target performance levels listed in the project test protocols were: CBOD5 of 30 at 

a depth of 12 inches below the infiltrative surface in the test systems and at the discharge 

from the ECOFLO® ST(B)-650 treatment systems and a Coliform level of less than 10 

CFU/100 ml with no Coliform sample exhibiting a count greater than 200 CFU/100 ml at 

any site at any time.  
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SUMMARY  

The Commonwealth of Virginia, like many neighboring states, is experiencing 

tremendous growth in both sewered and unsewered areas. All growth necessitates use 

of approved wastewater treatment facilities and in unsewered areas of the 

Commonwealth, onsite wastewater systems are required. All onsite options utilized 

within the border of the Commonwealth must be approved by appropriate agencies in 

accordance with GMP 118. This testing was developed to comply with provisions 

contained in this GMP. 

 

The primary objective of this study was to assess field performance of ECOFLO® 

wastewater treatment units used in conjunction with soil as a receiver for treated 

wastewater. This field assessment and collection of performance data is necessary to 

determine whether to classify the ECOFLO®/soil treatment system as “generally 

approved” throughout the Commonwealth. Treatment standards were established for 

five day Carbonaceous Biological Oxygen Demand (CBOD5) and Fecal Coliform 

(Coliform) bacteria at specified compliance boundaries. The researcher also wished to 

assess phosphorus removal potential of the system.  

 

The study was initiated in October 2003 and was completed in December 2006. A total of 

21 systems were initially enrolled in the study. One was eliminated because of very low 

and unrepresentative flow. Eighteen (18) systems were installed in Type 1 (very sandy), 

2, 3 soils and 2 systems in Type 4 (clayey). Wastewater treatment systems were monitored 

for 18 months (Type 1, 2 and 3 soils) and monitoring is ongoing according to the protocol 

for the 2 systems installed in Type 4 soil. Systems selected for inclusion in the study were 

selected based upon: soil type, requirement for compressed footprint system, homeowner 

agreement to participate, and requirement that the system was treating domestic 

wastewater.   

 

The study was developed to document concentrations of Carbonaceous Biochemical 

Oxygen Demand and Fecal Coliform levels at a depth of 12 inches below the infiltrative 

surface separating the ECOFLO® system from the underlying soil. The performance 

standard established in the test protocol (Premier Tech Environment, 21 July, 2003) 

required a Fecal Coliform concentration of less than 10 CFU/100 ml with no sample 

exceeding 200 CFU/100 ml and a CBOD5 of less than 30 mg/l at this designated 

performance boundary. Testing was required to monitor nitrate nitrogen at this 

boundary, but no performance standard was established. In addition, the study 

coordinator and field supervisor requested measurements of the concentration of Total 

Kjeldahl Nitrogen (TKN) at this performance boundary. This request follows from 
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knowledge that TKN (the sum of organic nitrogen and ammonium nitrogen) convert to 

nitrate in aerobic environments.  

 

Each test system was monitored monthly for required parameters and quarterly for 

additional parameters. Over 5,700 data points represent the test information collected. 

Water quality testing was performed by an independent certified laboratory. Sample 

holding times were assessed closely to assure validity of data. Sample data and sample 

point locations are provided in the report.  

 

The ECOFLO® treatment system/underlying soil system consistently provided effluent 

meeting performance standards established in the approved test protocol. The average 

or mean, median, standard deviation and 90% confidence limit for parameters measured 

are presented in tables which are included in the body of the report. Test results show the 

mean CBOD5 in all samples tested at the treatment unit compliance boundary for the 

ECOFLO® unit was 8 mg/l. Test results show the mean Coliform levels at the 12 inch 

compliance boundary was 2 CFU/100 ml or less for all samples.  Median and 90% 

confidence values confirm the robustness of the treatment system. At this time the results 

are complete for Type 1, 2 and 3 soils. For Type 4 soil, interim information is provided 

and monitoring is ongoing according to the protocol. 

 



 
ECOFLO® systems in Virginia Final Report  2007/10/15 

  Page 4 

1 INTRODUCTION  

Properly sited, sized, installed, operated and maintained onsite wastewater treatment 

facilities are essential for millions of residents in rural and urban fringe areas of Canada, 

the U.S., Asia, Australia, or any area with water carry plumbing. Onsite wastewater 

facilities have been utilized effectively for over a century. Onsite wastewater systems 

were initially developed to provide wastewater treatment systems in unsewered rural 

areas – especially farmsteads. Today, onsite wastewater systems are utilized in sensitive 

receiver environments and the level of treatment technology utilized prior to dispersal 

into the soil and the levels of technology associated with dispersal technology have 

advanced dramatically in the last 25 years. These advancements have been associated 

with utilization of onsite wastewater systems in receiver environments that pose some 

limitation on the ability of natural soil to adequately treat and assimilate the constituents 

in a wastestream. These advanced treatment and dispersal systems require a higher level 

of commitment to service than a traditional system. Nonetheless, these advanced systems 

function well and perform well when specified and developed along with being properly 

managed comprehensively. 

 

The ECOFLO® wastewater treatment systems are manufactured by Premier Tech 

Environment in Rivière–du-Loup (Quebec) Canada. The system consists of a down-flow 

peat filter system, an absorption bed, and an associated soil to serve as a receiver for 

treated wastewater.  

 

My understanding of the issue involved with the use of the ECOFLO® Peat Filter in 

conjunction with soil based wastewater treatment and reclamation facilities in Virginia 

involve the: 

1. Appropriate hydraulic loading rate to land 

2. Vertical separation requirements between the zone of waste application and 

watertable or restrictive layer, and 

3. The level of treatment associated with the peat filter system.  

 

The proprietary ECOFLO® wastewater treatment units are utilized as alternatives to the 

non-proprietary sand filter system and other approved proprietary and non-proprietary 

wastewater treatment devices (home aerobic treatment units or media filters) in the 

Commonwealth. The sand filter system as a pretreatment unit appeared in onsite 

wastewater literature in the mid 1970’s based on Chowdry’s work with sand filters 

accomplished in the late 1960’s through the early 1970’s and Hines and Favreau’s work 

with recirculating sand filters in the early 1970’s. Review of the monitoring data from 

operating treatment systems (aeration systems and sand filter systems) and review of 
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monitoring data from the ECOFLO® peat filter suggest that this proprietary treatment 

facility performs more reliably that the sand filter system and selected aerobic treatment 

units. Data on removal of bacteria and removal of organic matter as BOD5 appear more 

substantial from these proprietary peat-based units than from the sand filters. Further, 

the sand filter may be installed as an unmanaged option while the proprietary facilities 

have associated with the sale, a long term management contract. The review of 

performance monitoring data from the contract managed proprietary facilities 

(ECOFLO®) suggests a degree of reliable performance associated with a wide range of 

input conditions.  

 

Monitoring data from the Massachusetts Test Center, from the Virginia test sites and from 

facilities in North Carolina suggest managed ECOFLO® treatment systems perform more 

reliably and achieve higher levels of pollutant removal than those from unmanaged 

systems. The management system is an essential element for developing long term 

sustainability in the wastewater management efforts throughout the Commonwealth. 

 

Background 

Converse and Tyler (1991) report Coliform levels below soil absorption systems receiving 

septic tank effluent (STE) at a distance of 1 foot from the infiltrative surface of between 

290 and 1140 counts per gram dry soil. Using the conversions provided by Converse and 

Tyler this Coliform count is equivalent to over 100,000 counts/100 ml at a depth of 1 ft 

below the zone of waste application for a site receiving septic tank effluent. Penninger 

and Hoover (1998) report Coliform levels at a maximum Coliform count of 230 counts/ml 

at a distance of 3 feet from a soil based system receiving sand filter effluent. Converse 

and Tyler (1998) report that Coliform levels fall to below detection levels where influent 

applied to soil contains 10 E +4 Coliform bacteria or less following flow through 1 ft (30 

cm) soil. Clearly, there exists ample evidence that soil systems remove significant levels 

of bacteria. Typical levels of removal suggest a 2 to 3 log reduction (99%to 99.9%) removal 

following migration through 1 foot of soil. Higher levels of removal are typically 

associated with finer textured soil as the receiver. 

 

 

2 DESCRIPTION  OF  ECOFLO®  TREATMENT  SYSTEM 

The ECOFLO® treatment system approved for testing under this protocol consists of a 
primary treatment tank (a septic tank) followed by a PSA 240 pump tank with discharge 
to the ECOFLO® treatment unit or an alternative gravity discharge from the septic tank 
to the ECOFLO®  treatment unit. These ECOFLO® devices are designed to discharge into 
a permeable mantle and final dispersal into the underlying soil. The critical treatment 
system boundaries can be described as: top of peat filter receiving septic tank effluent, 
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base of peat filter, base of mantle, natural soil 12 inches below infiltrative surface, natural 
soil 10 feet from system and the ultimate boundary at adjacent surface water or 
underlying groundwater (this ultimate boundary was not monitored in this study).  
 

Wastewater from the facility enters the septic tank for primary settling and initial 
clarification. This primary treatment device provided the initial treatment separating 
floatable and solids from the wastewater requiring treatment in the adjacent receiver 
environment. Liquid enters the ECOFLO® down-flow filter through a tipping bucket that 
facilitates uniform dispersal of liquid onto corrugated plates which distribute liquid over 
the peat material in the container. Peat provides the medium where physical, chemical, 
and biological treatment processes reduce concentrations of pollutants in the liquid and 
render that residential wastewater suitable for absorption into the soil. Liquid from the 
peat filter enters a mantle over soil where final treatment in the designed system is 
realized.  
 
 
3 STUDY  OBJECTIVES 

The Virginia Department of Health approved installation of the ECOFLO® treatment 
devices to demonstrate performance of units in a defined footprint mode. The approval 
was granted under GMP 118 which includes a monitoring program designed to gather 
performance data in order to verify that ECOFLO® technology meets the standards set by 
the Virginia Department of Health. The treatment or performance standard specified in 
the GMP was CBOD5 of 30 mg/l and Coliform of 10 CFU/100 ml or less at the performance 
boundary. This boundary was located at a depth of 12 inches below the infiltrative surface 
and in the foot print of the treatment system. The general location of the monitoring 
points is provided in Figures 1a and 1b.  
 
In addition, an up-gradient lysimeter was installed to assess the quality of the shallow 
soil moisture in the area immediately up-gradient of the treatment system. This 
background is critical when assessing levels of nitrate in soil systems. An additional 
treatment boundary was defined as the base of the ECOFLO® peat filter. Liquid samples 
collected at this boundary reflect the quality of the treated wastewater introduced to the 
soil component of the ECOFLO® treatment system. 
 
Suction lysimeters were installed at this performance boundary and at a down-gradient 
boundary to assess overall performance of the treatment system. In addition, a sampling 
point was specified at the base of the ECOFLO® treatment unit to assess CBOD5, Nitrogen, 
Fecal Coliform bacteria and chloride (and an occasional phosphorus test) in the liquid 
entering the soil system from the ECOFLO® treatment device. The primary objectives of 
this testing were to: 
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1. Assess CBOD5 and Coliform levels at the prescribed performance boundary 
defined in the test protocol.  

2. Monitor nitrogen levels in soil moisture at a depth of 12 inches below the 
infiltrative surface separating the created environment from the natural soil 
environment. 

 
 
4 PROCEDURES 

4.1 Site Selection Procedures 

Sites selected for inclusion in the test protocol were selected to represent installations in 
the various soil resource groups identified in Virginia Rule (Types 1, 2, 3, and 4). Sites 
were selected through a partnership between Delmarva Septic Solutions (the Premier 
Tech representatives in Virginia) and the research team (Rubin and King). Test sites were 
selected to represent domestic or residential wastewater systems. Sites were also selected 
to insure that the various soil resource groups represented in Virginia were included in 
the study.  
 
Homeowners were required to sign a document stating their willingness to participate 
and to grant access to their property to accomplish required monthly and quarterly 
sampling. As an aside, the homeowners expressed interest in the study and were very 
willing to open their property to the testing. Sites were selected to insure sufficient 
sampling data would be collected during the test period. One of the homes initially 
enrolled was subsequently removed from the testing due to inadequate volume of 
wastewater for treatment and dispersal. The home was a three bedroom facility and the 
owner did not generate sufficient volume of wastewater to stress the treatment system. 
 

4.2 Field Monitoring Procedures 

Figures 1a and 1b show typical ECOFLO® system installations with all monitoring 
devices located. Figure 1a shows a typical open bottom installation and Figure 1b shows 
a typical trench system. The soil moisture/shallow groundwater testing was 
accomplished using High Flow Porous Ceramic Cup Suction Lysimeter model 1920F1-
B01M3. These are used in many groundwater sampling activities. The 1920F1 
Pressure/Vacuum Soil Water Sampler consisted of a PVC body with a ceramic cup epoxy 
bonded at the distal end and a suction line at the proximal end.  The porous ceramic cup 
had an outside diameter of 1.9” and is 2.0” in length.  The B01M3 ceramic cup consists of 
a 1 bar high flow porous ceramic cup capable of transmitting bacteria from soil solution 
to the sample collection lysimeter. Nylon compression fittings were threaded into the top 
cap and were used to attach lengths of polyethylene tubing for surface access.  The 
specified lysimeters were manufactured by Soil Moisture Inc.  
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Suction lysimeters were installed at the desired depth and these remained in the soil 
receiver at each of the sites through the entire testing period. This allowed required 
periodic sampling to occur with minimal disturbance to the site and soil. The samplers 
consisted of a porous ceramic cup and a sample collection tube. A vacuum pump was 
used to create a vacuum in the sampler, which allowed water from the soil to be drawn 
through the ceramic cup and into the sampler. The water sample was then removed from 
the collection tube, placed in sample bottle; the bottles were placed in a cooler and 
transported to the certified laboratory for analysis. Chain of custody paperwork 
procedures was followed. All details regarding monitoring procedures are described in 
the document entitled, “Sampling Protocol for Field Testing, Sampling and Evaluation Premier 

Tech ECOFLO® Sewage Treatment System” prepared by Premier Tech Environment and 
Delmarva Septic Solutions Inc. and approved by the Virginia Department of Health in 
July 2003. 
 

4.3 Samples 

After the filter bed had been in use for a period of at least four weeks, the sampling 
program for each site was initiated.  Systems numbered 1 through 19 were sampled 
monthly for 18 consecutive months. Systems 20 and 21 were sampled for 8 and 16 months 
(monitoring is ongoing according to protocol). 
 
Four samples were collected at each test site. These were: 
 

• Influent of the peat filter (correspond to the septic tank effluent). 
• Treated effluent from the peat bed (interface of peat bed bottom and absorption 

area). 
• Treated effluent at a depth of 12” below the bottom of the absorption field 

(measured directly below the footprint of the ECOFLO® module using Lysimeter 
#1). 

• Treated effluent at a depth of 12” below the bottom of absorption field and within 
the first 10 feet down-gradient of the absorption field (Lysimeter #2). 

• Background soil moisture at a depth of 12” below the bottom of the absorption 
field to analyze for background contamination (Lysimeter #3 located up-gradient 
of the absorption field). 

 
 
 
 
4.4 Monitoring Program 

Table 1, below indicates the testing and analysis performed on each site and the frequency 
for each sample collected in support of this protocol. The value in parenthesis indicates 
the total number of samples projected by site at the end of the sampling program. Since 
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all systems were not monitored for 18 months, the total number of data points is slightly 
below the target.  
 

Table 1:  Testing and analysis 

 

PARAMETER 

INFLUENT OF THE 

 PEAT BED 

(SEPTIC TANK EFFLUENT) 

ECOFLO® inlet pipe 

EFFLUENT OF THE  

PEAT BED 

(Sampling device 

underneath the 

 ECOFLO® unit) 

UNSATURATED SOIL 

BENEATH THE  

 ECOFLO® FOOT PRINT 

(12 in. below the 

infiltrative soil 

surface) 

UNSATURATED SOIL 

10 FEET DOWN-

GRADIENT OF THE  
ECOFLO® 

FOOTPRINT 

CBOD5 1/month (18) 1/month (18) - - 

TSS 1/3 months (6) 1/month (18) - - 

Fecal 

Coliform 
1/6 month (3) 1/month (18) 1/month (18) 1/month (18) 

Chloride1 - 1 1 1/month (18) 

Nitrate Hach3 1/6 months (3)2 1/6 months (3)2 1/6 months (3)2 

TKN 1/6 months (3)4 1/6 months (3)2 1/6 months (3)2 1/6 months (3)2 

 
Note: 

1. The tap water at each site was analyzed for the chloride one time at the beginning 

of the sampling program. 

2. This analysis was performed only if the volume of the sample collected was 

sufficient for testing. 

3. Qualitative field method (HACH test strips for nitrate Cat. 27454-25 or equivalent). 

4. Nitrate and TKN of septic tank effluent were analyzed only if others effluents could 

be performed (if sufficient sample volume was available at effluent). 
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Figure 1a – Typical ECOFLO® installation with monitoring components 

Bottomless system (ST-650) 
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Figure 1b – Typical ECOFLO® installation with monitoring components 

System with bottom (STB-650) 
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All the samples were delivered to an independent laboratory duly certified by the 
Virginia Department of Health.  The only exception was the nitrate from the septic tank 
effluent, which was completed in the field.  Generally, septic tank effluent does not have 
any nitrate, and this was verified by a field qualitative method (HACH test strips for 
nitrate Cat. 27454-25 or equivalent). Should nitrate have been detected, that may indicate 
groundwater intrusion into the septic tank or the line between the tank and the treatment 
unit. 
 
In addition, in order to measure the potential for background contamination, an 
additional suction lysimeter was installed at selected sites up-gradient of the ECOFLO® 
treatment unit. Sampling frequency to measure the potential background contamination 
was determined as a function of the first sample results. If nitrate levels were high in test 
samples, up-gradient testing of the groundwater was initiated to assess relative 
contribution from wastewater as compared to background. The goal of the treatment was 
to insure nitrate levels in shallow groundwater did not increase by over 10 mg/l above 
background.  
 
The methods specified for analysis of each test parameter are presented in the Table 2, 
below. 
 

Table 2: Standard Test Methods 

 

PARAMETERS ANALYSIS METHOD 

CBOD5 SM 5210B 

TSS SM 2540D 

TKN SM 4500NorgC 

Fecal Coliform SM 9221C 

Nitrate SM 4500NO3 D 

Chloride SM 4500C1 C 

  

Note: SM = Standard Methods for the Examination of Water & Wastewater, 18th Edition 

 

Finally, all sites were equipped with an event counter that counted the number of tipping 
bucket events of the ECOFLO® distribution system.  This will allow the analysis to include 
evaluation of the total volume of wastewater that is treated by the ECOFLO® unit and 
discharged into the soil. 
 
Referencing the ECOFLO® provisional approval, Table 3, below describes the target 
treatment standards (performance standards) for each site examined and included in this 
testing protocol. 
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Table 3: Performance Requirements for ECOFLO® Treatment System (Filter and Soil) 

 

PARAMETERS INFLUENT 
EFFLUENT 

(PEAT MEDIA) 

SOIL WATER 

(12” BELOW THE BOTTOM OF THE 

ABSORPTION FIELD) 

TSS - - < 30 mg/L (1) 

CBOD5 

>100 and <300 

(for any individual 

samples) 

 

> 150 mg/L (average) 

- < 30 mg/L (1) 

Fecal Coliform - - 

< 10 CFU/100 ml 

(geometric mean) 

 

<200 CFU/100 ml (single sample) 

Nitrate 
No standard is established; however results may be used to demonstrate the 

performance. 

Chlorides Increase compared to tap water. 

 

1. The TSS and CBOD5 were not analyzed in the samples collected by the lysimeters but 

at the effluent discharge from the peat bed.  The research team assumed that if the 30 

mg/L standard was achieved at the effluent from the peat bed, it was certainly less 

than that everywhere in the absorption bed which followed.    

 

4.5 Ponding 

Two monitoring ports were installed at each site.  One just at the limit of the ECOFLO® fiberglass 

shell and the other at the outer limit or extent of the hydrologic boundary associated with the 

absorption bed.  During each sampling event, the ponding depths were monitored at these two 

ports. Figure 2 below shows an overhead plan view with the location of the two monitoring ports. 
Figure 2: Monitoring ports 

 

 

 

 

 

 

 

 

 

5 RESULTS AND DISCUSSION 
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Absorption bed 
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A total of 21 systems were sampled through this approved test protocol. Systems installed 

in Type 1, 2 and 3 soils were tested for the requisite 18 months; however the two systems 

installed in Type 4 soil were enrolled in the protocol late and were tested only 8 to 16 

times. The testing involved assessment of the peat treatment unit and the soil 

environment. Measures of the quality of the liquid generated from the ECOFLO® 

treatment unit were collected to determine CBOD5, nitrogen, and Fecal Coliform bacteria 

generated from the treatment unit. Measures of concentrations of soluble nutrients and 

Coliform bacteria in the soil receiver environment immediately below the infiltrative 

surface and at defined system boundaries were collected to assess potential 

environmental and health impacts of the total system. Data details on the soil types and 

results from individual sampling events, as well as a summary of the results are provided 

in the table presented in Appendix A.  

 

Standard methods as listed in the approved protocol were used for all testing and 

analysis. Holding times were maintained properly between sampling events and testing. 

Sample preservation was in accordance with standard field protocol (cooling for 

microbiological tests and preservation for others). All samples were transported from the 

site to the laboratory in a cooler with adequate ice to maintain proper temperatures 

through the transportation process.  

 

The summary table provides information on the testing from all systems. The mean and 

median values from the testing, the standard deviation of the measure, and the 90% 

confidence level are provided. Inclusion of the mean and median value is important when 

examining a long time series test. The median values have been included in reports by 

Tyler and Converse (1997), Hoover and Groves (2005), and these median values may be 

more representative of performance than the mean. In addition, the 90% confidence level 

indicates the values to which systems can perform under stress because of flow variation, 

temperature and climatic variations, changing wastewater inflow characteristics, or other 

influences on system performance. 

 

5.1 ECOFLO® Peat Filter Treatment Unit Performance 

CBOD5: Data summarizing the treatment efficiency for the ECOFLO® treatment systems 

is presented in Table 4 below. These data summarize the treatment achieved in all 

systems enrolled in the study. Specific site data is contained in the table presented in 

Appendix A, previously mentioned. 

 

 

 
Table 4:  Mean, Median, Standard Deviation (SD), 90% Confidence Limits and Percent for CBOD5 in 

Influent to and Effluent from ECOFLO® Peat Filter at Sites in Virginia (as mg/l), n = 332 
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 Influent Effluent % Removal 

Mean CBOD5 and (SD) 186 (113) 8 (8) 96 

Median CBOD5  170 6 96 

90% Confidence Limit 343 16 95 

 

The mean and median CBOD5 values observed in all samples from the ECOFLO® 

treatment unit were 8 mg/l and 6 mg/l respectively. The value below which 90% of the 

CBOD5 values fell was 16 mg/l. Based on these test data, the CBOD5 removal exceeds the 

required performance level established in the test protocol. Examination of all data 

indicates the maximum CBOD5 values observed through all testing were encountered at 

the Pride of Virginia facility. This facility is a somewhat atypical residential facility with 

migrant labor providing services to a seafood processing operation. Nonetheless, the 

mean and median values of CBOD5 from this facility met the standards imposed through 

the approved test protocol. The 90% confidence limit of testing from this facility was 30 

mg/l. and that is the standard imposed through the protocol. Even under conditions of 

duress, the ECOFLO® unit treated liquid to the required standard.  

 

The maximum CBOD5 observed through the testing were detected at the Palmer 

residence, the Stevens – Jeff residence and at Pride of Virginia (A). The high values do 

not seem correlated with anticipated low temperature, high rainfall, or other conditions 

that would facilitate an increase in CBOD5. The values associated with these excursions 

cannot be explained by data assessment only. The high values experienced at the Stevens 

residence do seem to occur during a cool season, but not all high values are represented 

in the cool season only. The ponding height at the central support is also not an indicator 

of the high CBOD5 potential. Systems exhibiting significantly higher ponding height 

achieve high levels of CBOD5 removal. Further, wastewater flow to the systems is not 

excessive during periods where these excursions in CBOD5 were observed.  

 

In contrast to these maximum values, minimum values observed through the testing 

were 2 to 3 mg/l and the frequency of these low values was greater than the frequency of 

the higher values. This suggests that the curve representing all data is skewed toward the 

higher levels of treatment observed in the bulk of the data represented. The ECOFLO® 

treatment unit does meet the conditions imposed for effluent CBOD5 concentration 

through the test protocol.    

 

Fecal Coliform: The treatment standard imposed on the ECOFLO® treatment system 

required a Fecal Coliform level of 10 CFU/100 ml following flow through 12 inches of soil 

below the treatment unit. Data collected during the testing at the base of the treatment 
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unit suggests that the peat treatment unit itself was capable of achieving a 1.5 to 2 log 

reduction (95% to 99%) in Coliform counts following flow through the filter only. This 

was achieved without disinfection. Performance data regarding the filter only are 

presented in Table 5, below. 

 
Table 5:  Mean, Median, and 90 % Confidence Limits for Fecal Coliform Bacteria in Influent to and 

Effluent from ECOFLO® Peat Filter at Sites in Virginia (as CFU/100 ml), N = 301 

 

 Influent Effluent Removal (log) 

Mean F. Coliform   34,262 1,029 1.5 

Median F. Coliform  57,900 920 1.8 

90% Confidence Limit 240,200 34,300 0.8 

 

This is an impressive reduction in bacteria count, but does not meet the standard imposed 

for the entire process. Consequently, the peat filter effluent does not meet standards and 

the soil system is required to provide the additional treatment required to meet 

performance standards imposed through this protocol. See additional results from 12 

inches of soil treatment where performance boundaries need to be and are met. 

 

TSS: total suspended solids represent a good measure of the potential solids content in 

liquid applied to soils. High levels of solids in effluent tend to facilitate clogging of fine 

pores in soil and this can result in some reductions in permeability. The peat filter affords 

excellent removal of TSS. Influent concentrations to the filter surface were measured as a 

mean of 34 mg/l. Effluent generated from the peat treatment unit contained a TSS mean 

value of 6 mg/l and a median value of 4 mg/l. This skewness in the curve suggests that 

the peat filter typically generates a TSS value of 4 mg/l or less. This is critical when 

potential for soil clogging is considered. These low TSS values facilitate long term 

successful operation of the land based component of the system. No performance 

standard was established for total suspended solids. 

 

Nitrogen (as TKN and nitrate): The Total Kjeldahl Nitrogen (TKN) represents the sum 

of organic nitrogen and ammonium nitrogen in a sample. These forms of nitrogen convert 

to nitrate nitrogen when soil conditions are aerobic. Since aerobic soil conditions are a 

condition associated with siting an on-site wastewater system on a property, the organic 

nitrogen and ammonium contained in a sample will convert to nitrate. Treatment 

efficiency indicating the level of nitrogen transformation and potential removal for the 

peat filter is presented in Table 6, below. 
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Table 6:  Median, Standard Deviation, and 90% Confidence Limits for TKN and Nitrate in Influent    

to and Effluent from ECOFLO® Peat Filter at Sites in Virginia (as mg/l), n = 82 for TKN and 

n=324 for NO3 

 

 Influent Effluent 

Mean TKN and (SD) 51 (42) 10 (14) 

Median TKN  42 4 

90% Confidence 83 25 

Mean NO3 and (SD) 1 (1) 22 (17) 

Median NO3  1 21 

90% confidence 1 48 

 

The levels of nitrogen present in the treated effluent generated by the peat filter suggest 

significant nitrogen removal through the peat filter during the test period.  

 

No nitrate nitrogen is expected in septic tank effluent. A detectable nitrate level in liquid 

applied to the filter would suggest intrusion of groundwater into the system. No evidence 

of elevated nitrate was observed in the testing. The elevated nitrate present in the peat 

filter effluent indicates that the filter is functioning as an aerobic treatment system. The 

conversion of the organic and inorganic nitrogen (as ammonium) to nitrate is expected in 

a properly functioning aerobic filter. The average nitrogen in the effluent is the 

combination of TKN and nitrate, the sum of these is the total nitrogen. The mean total 

nitrogen in the peat filter effluent was 32 mg/l and this represents a 38.5% reduction in 

total nitrogen through the filter component of the system. This is a significant reduction 

in the nitrogen present in the liquid to be applied to the soil.  

 

5.2 Soil Treatment System Performance 

The ECOFLO® treatment system consists of a peat filter to condition liquid prior to 

discharge to the soil system. The soil serves as the final receiver for the liquid generated 

at the residential facilities examined in this study. The soil serves as a buffer between 

shallow groundwater and adjacent surface water. These elements of the aquatic 

environment constitute the final receiver for materials applied to land, but performance 

standards are imposed where property owners can be held accountable for maintaining 

a mandated level of system performance.  

 

The test protocol approved in 2003 established performance standards at a location 12 

inches below the infiltrative surface separating the natural soil system from the ECOFLO® 

peat filter component. The filter system consisted of a fiberglass enclosure containing the 

peat filter media and a permeable infiltration bed placed on the soil surface. The 
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compliance boundary for the treatment system was the soil solution 12 inches below the 

footprint of the ECOFLO® treatment unit. This performance allowed flow through only 

12 inches of natural unsaturated soil before compliance was imposed. Compliance at this 

boundary assures compliance further down-gradient. A second sampling point was 

established 120 inches (10 feet) from this initial compliance boundary. This second 

sampling location was established to assure no potential for contamination down-

gradient from the system because of deep flow which may migrate below the initial 

compliance boundary and rise toward the soil surface down-gradient of the system. 

 

Samples of soil moisture were extracted from the sites utilizing suction lysimeters. These 

are standard monitoring devices for assessing performance of land based waste treatment 

systems. Parameters assessed to assure compliance at this treatment boundary were 

CBOD5 and Fecal Coliform Bacteria. Nitrate was established as a “monitor only” 

parameter.  
 

CBOD5: The sample protocol required a CBOD5 of 30 mg/l at 12 inches below the 

infiltrative surface. In lieu of testing soil moisture levels where confounding parameters 

may skew results, the research team chose to sample effluent entering the soil system. 

The samples were collected at the discharge from the peat filter. The mean, median, and 

90% confidence values for CBOD5 indicate that the performance standard was achieved 

over 90% of the time at the peat filter system boundary. The research team inferred that 

compliance at the filter discharge would result in compliance at the specified 

performance boundary.  This performance level of 30 mg/l in the ECOFLO® peat filter 

effluent was achieved over 90% of the time during this study. The performance of the 

filter was discussed in the previous section. 

 

Nitrate: Nitrate nitrogen levels of 10 mg/l or higher in groundwater violate the primary 

drinking water standard. Since untreated groundwater can be used as a source of 

drinking water, regulatory agencies have established the 10 mg/l level as a typical 

compliance value for land-based wastewater treatment systems. Nitrate is formed as 

ammonium nitrogen which is biologically oxidized to nitrate. This biological conversion 

occurs in aerobic soil. The soil into which land-based wastewater systems is placed must 

be aerobic in and around the zone of wastewater application. These aerobic conditions 

encourage formation of nitrogen.  

 

Background nitrate levels were assessed at all facilities. These background levels 

represent the nitrate levels in areas uninfluenced by the wastewater system; areas located 

up-gradient from the treatment system. Water flows along gravity gradients and the 
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groundwater from these up-gradient lysimeters (L3) will migrate toward the wastewater 

treatment system.  

 

Nitrate and TKN concentrations in the shallow groundwater indicate excellent removal 

for nitrogen through the treatment process. Table 7, below summarizes the nitrogen 

levels in treatment units by soil resource group. 

 
Table 7:  Mean, Median, Standard Deviation and 90% Confidence Level for TKN and Nitrate in 

Lysimeters Installed in ECOFLO® Absorption Field (L1), 10 Feet Down-Gradient (L2) and 

Up-Gradient (L3) (as mg/l) by Soil Resource Type 

 

 L1 L2 L3 (Background) 

Type 1 TKN Mean (SD) 3 (7) 4 (11) 2 (3) 

Type 1 TKN Median 1 1 1 

Type 1 TKN 90% 5 8 4 

Type 2 TKN Mean (SD) 1 (2) 0.9 (1.2) 0.5 (0.6) 

Type 2 TKN Median 1 0.3 0.3 

Type 2 TKN 90% 3 3 1 

Type 3 TKN Mean (SD) 6 (9) 3 (10) 1.0 (1.4) 

Type 3 TKN Median 1 1 0.4 

Type 3 TKN 90% 21 2 3 

Type 1 NO3 Mean (SD) 7 (10) 3 (6) 4 (5) 

Type 1 NO3 Median 2 1 4 

Type 1 NO3 90% 21 13 10 

Type 2 NO3 Mean (SD) 6 (8) 4 (6) 2 (3) 

Type 2 NO3 Median 3 1 1 

Type 2 NO3 90% 19 10 6 

Type 3 NO3 Mean (SD) 2 (2) 1 (1) 2 (3) 

Type 3 NO3 Median 1 0.5 1 

Type 3 NO3 90% 6 3 3 

 

The mean and median background nitrate levels from systems tested are 3 mg/l and 1 

mg/l respectively. Peak nitrate values in selected residences are detected at levels as high 

as 20 mg/l. These background values violate the standards imposed in the testing. 

Assessment of the high nitrate levels associated with individual treatment systems 

correlate well with the high background levels observed for nitrate in selected systems. 

For example, the 21 mg/l nitrate levels observed in the Beatley system monitoring wells 

are located in an area with a background nitrate of 14.4 mg/l. Similarly, high background 

levels are associated with other excursions. This is discussed below. 
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Testing accomplished at the 12 inch compliance boundary indicates that the systems 

tested achieved this treatment standard. The mean and median nitrate nitrogen levels for 

all systems tested were 5 mg/l and 2 mg/l respectively. The 90% confidence limit was 19 

mg/l. This suggests that, although the systems met the 10 mg/l limit imposed, the curve 

is skewed toward the higher levels. The higher levels of nitrate detected appear correlated 

slightly with the coarse textured sandy and loamy soils. This is consistent with potential 

for rapid movement of air into the soil profile to create air rich environments encouraging 

nitrification. The finer textured soils (clay loams and clays) transmit air at slower rates 

and there is potential for denitrification in these finer textured soils. Consequently, the 

nitrate levels appear slightly lower in the heavier textured soils than the coarser textured 

materials.  

 

Testing in the boundary located 120 inches (10 feet) down-gradient indicates that nitrate 

levels fall significantly. Mean and median nitrate levels in these down-gradient wells are 

3 mg/l and 1 mg/l respectively. These levels are well within property boundaries and 

compliance is assured at property lines.  

 

Levels of nitrate in the system monitoring wells at the Beatley residence, Pittman 

residence, Stephen Ford residence and Reed residence are associated with abnormally 

high levels of nitrate in the shallow groundwater up-gradient from the on-lot wastewater 

treatment systems. Adjusting the system monitoring levels by removing the background 

nitrate concentration results in compliance with treatment system standards at the 

Beatley residence, but not at others. Clearly, background nitrate does influence system 

performance and compliance.  

 

Correlation between nitrate levels in shallow soil moisture samples does not appear 

related to ponding in the soil at the fringe of the system boundary. Examination of the 

nitrate levels and ponding depth does not appear to demonstrate a correlation between 

saturated soil and nitrate concentrations.  

 

Statistical sampling suggests compliance with the nitrate requirement for groundwater. 

Mean and median values for nitrate are below the drinking water standard at the 

compliance boundary. Since nitrate was a “monitor only” parameter, no compliance with 

a performance standard is required, only compliance with federally mandated 

groundwater standards at groundwater.   

 

Fecal Coliform Bacteria: Fecal Coliform bacteria are indicators of human fecal 

contamination. Levels of Fecal Coliform bacteria at the established compliance boundary 
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located 12 inches below the infiltrative surface indicate excellent removal of this public 

health indicator. The standard required a geometric mean of 10 CFU/100 ml and no single 

sample containing a Coliform count in excess of 200 CFU/100 ml.  

 

A performance standard was specified for Fecal Coliform bacteria in the shallow soil 

moisture. Table 8, below presents results from the Coliform testing by soil resource type. 

 
Table 8:  Mean, Median and 90% Confidence Level for Coliform Bacteria in Lysimeters Installed in 

ECOFLO® Absorption Field (as CFU/100 ml) by Soil Resource Type 

 

 L1 L2 L3 (background) 

 Type 1 Coliform Mean 2 2 2 

 Type 1 Coliform Median 2 2 2 

 Type 1 Coliform 90% 2 2 2 

 Type 2 Coliform Mean 2 2 2 

 Type 2 Coliform Median 2 2 2 

 Type 2 Coliform 90% 2 2 2 

 Type 3 Coliform Mean 2 1 1 

 Type 3 Coliform Median 2 1 2 

 Type 3 Coliform 90% 2 2 2 

 Type 4 Coliform Mean 1 1 2 

 Type 4 Coliform Median 1 1 2 

 Type 4 Coliform 90% 2 2 2 

 

Examination of the monitoring data indicates most samples contain a Coliform level of 1 

CFU/100 ml to 2 CFU/100 ml. The highest level detected reliably was 170 CFU/100 ml. 

Coliform counts reported in excess of the target performance standard are associated 

with sampling or laboratory problems (field collection notes are available upon request). 

Re-sampling at those residential facilities where excursions from the Coliform standard 

were present indicate compliance.     

 

Soil systems are effective in removing Fecal Coliform bacteria. The processes critical to 

Coliform bacteria attenuation ongoing in the soil environment include physical 

separation or filtering which separate bacteria from the soil solution. This facilitates the 

biological processes required for attenuation of bacteria and includes natural die-off, 

predation, and consumption. Bacteria and other microorganisms present in human waste 

and potentially threats to public health and environmental quality are most suited for 

survival in the human host. Moisture levels, temperature, food supply, and lack of 

predators render the human digestive system an ideal host for these microorganisms. 
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When discharged into the environment, bacteria and other microorganisms that populate 

the human gut encounter conditions very hostile for their survival. The soil system 

typically provides a 2 to 3 log reduction in Coliform bacteria count per foot of soil material 

through which wastewater moves. The reductions encountered at the 12 inch level are 

comparable to those achieved as septic tank effluent moves through an equivalent of 2 to 

3 feet. The ECOFLO® treatment system serves as a surrogate for soil where high levels of 

bacterial attenuation are required and limited soil exists to provide this desired result. 

 

Bacteria levels in the septic tank effluent tested in this study ranged widely through the 

study. Bacteria levels as low as 280 counts/100 ml were reported in the septic tank effluent 

testing. These low values are atypical of domestic wastewater. Higher values reported as 

200,000 to 1,000,000 counts/100 ml are more representative of domestic wastewater. The 

peat treatment unit reduced these bacteria levels by 90% to 99% (1 to 2 log reduction). 

The soil system reduced these bacteria concentrations by an additional 99.9%. This is 

equivalent to a 5 or 6 log reduction in Coliform bacteria levels through the ECOFLO®/soil 

system. The system is defined as the peat filter unit, a permeable infiltration layer below 

the filter, and 12 inches of natural soil. This combination results in excellent treatment. 

The performance standard imposed at commencement of this study was achieved at the 

designated performance boundary. Coliform bacteria removal was demonstrated 

successfully at the 20 systems tested in Virginia.   

 

Process indicator assessments: process indicators include measures that can be taken 

instantly at a site. These represent real time indicators for system performance. The most 

common of the process indicators assessed are flow, pH, dissolved oxygen (D.O.), and 

conductivity. Wastewater flow from each of the facilities was measured with a metered 

tipping bucket. The mean and median wastewater flows to the systems tested were 156 

and 127 gallons per day respectively. These are generally low flows for residential 

facilities. The skewness of the data suggests that the flows tend to be more conservative 

than typically utilized for the design of residential wastewater systems.  

 

The wastewater flows at Pride of Virginia (B) are higher than design. These high 

wastewater flows may account for the deviations in treatment efficiencies noted at this 

facility. The CBOD5 levels in several of the monitoring events reflect values higher than 

collected at facilities with lower flows. This process indicator could be used as a surrogate 

to assess system performance. When flows are in excess of those planned, treatment 

efficiency often declines.        

 

Supplemental Monitoring – Phosphorus: phosphorus levels were monitored in soil 

moisture samples extracted from areas adjacent to ECOFLO® treatment units in Virginia. 

Phosphorus is emerging as a water quality concern in many freshwater systems. The 
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phosphorus concentrations in effluent applied to shallow subsurface wastewater systems 

were measured at selected ECOFLO® test sites as a part of the test protocol for the Premier 

Tech system monitoring. Systems were selected to include soil types represented in the 

test protocol. There was no requirement to test phosphorus as a component of the original 

approved test protocol.  These levels were measured to assess the potential for 

phosphorus removal in the peat wastewater systems. The system is defined as the peat 

filter and the soil material underlying the peat system. Results in total phosphorus 

concentrations at septic tank effluent, peat filter effluent and Lysimeter #1 are presented 

in Appendix B, Table 1S, and the results in phosphates from the three lysimeters (#1, 2 

and 3) are presented in Table 2S (Appendix B). The detection level for the test methods 

utilized was 0.02 mg/l.  

 

Phosphorus levels detected in the septic tank effluent applied to the peat treatment units 

ranged from 4.9 mg/l to 7.1 mg/l. The peat filter reduced these influent concentrations to 

3.8 mg/l to 6.5 mg/l. This is approximately a 10% reduction through the peat filter. 

Samples of the soil moisture removed at Lysimeter 1 typically contained a total 

phosphorus level below or equal to 0.2 mg/L in total phosphorus and below or equal to 

0.1 mg/L in phosphates. This indicates that the soil system is an excellent medium for 

attenuating phosphorus. This phosphorus attenuation potential will become more critical 

where eutrophication of surface waters becomes an issue of local concern. 
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6 CONCLUSIONS 

Performance standards were imposed on the ECOFLO® treatment system for 

Carbonaceous Biochemical Oxygen Demand and Fecal Coliform bacteria. Monitoring 

data indicates that the systems assessed met the treatment standards imposed over 90% 

of the time. No reliability was imposed in the protocol and the 90% confidence level is 

generally considered stringent.  

 

The performance level imposed for CBOD5 at the interface between the man-made 

environment and the soil infiltrative surface was established as 30 mg/l. This treatment 

level was achieved. This parameter was measured at the discharge from the peat filter. 

 

The limit for Fecal Coliform bacteria established at a depth of 12 inches below the 

infiltrative surface was 10 counts or colony forming units (CFU)/100 ml with no sample 

exceeding 200 CFU/100 ml. This treatment level was achieved. 

 

A “monitor only” standard was imposed for the nitrogen series as TKN and NO3. An 

additional nutrient parameter was added by the researcher. Shallow groundwater 

monitoring indicates that nitrogen removal achieved shallow groundwater levels of 

nitrate and TKN near 2 mg/l. This meets drinking water standards. Supplemental 

monitoring indicated excellent removal for phosphorus. Total phosphorus levels in 

shallow groundwater samples never exceeded 0.2 mg/l.  

 

Based on a review of the data collected, the systems installed in Type 1, 2 and 3 soils 

achieved the performance levels established in the test protocol. For Type 4 soil, 

monitoring is ongoing according to protocol. 

 

Respectfully Submitted; 

 

 

 

 
 

A. R. Rubin, Professor Emeritus,  

Biological and Agricultural Engineering 

North Carolina State University  
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VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test

(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

1 Humphrey Lancaster II 1 2003-10-29 75 220 25 >2 400 45 <1 - 5 3 2 21 98 2 - - 70 2 - - 35 nw - - nw - -

151-03-009 2 2003-11-24 - 130 - - - <1 - 4 3 1,203 0.1 - - 2 0.1 5.6 90 2 0.1 20 170 2 0.1 7.2 75 149 - - 2

3 2003-12-22 - 83 8 - - <1 - 3 5 1,553 - - - 2 - - - 1 - - 50 - - - - 295 4.5 - 80

4 2004-01-28 - 386 - - - <1 - - - - - - - - - - - - - - - - - - - 118 0 - ?

4 (cont.) 2004-01-29 - - - - - - - - - - - - - 2 - - - - - - - - - - - - - -

4 (cont.) 2004-02-05 - - - - - - - 19 2 2,419 - - - - - - - 2 - - 37 - - - - 116 - - 40

5 2004-02-25 - 408 - - - <1 - 4 2 1,046 - - - 2 - - - 2 - - 27 - - - - 167 - -

6 2004-03-23 - 393 19 1,110 27 1 - 13 5 920 2.3 17 - 2 1.7 1.2 - 2 - 6.8 31 - - - - 113 6.0 0 20

6 (cont.) 2004-03-24 - - - - - - - - - - - - - - - - - - 1.7 - - - - - - - - -

7 2004-04-27 - 271 - - - <1 - 8 3 2 - - - 2 - - - 2 - - 45 - - - - 202 8.3 5.1 80

8 2004-05-25 - 319 - - - <1 - 9 2 920 - - - 2 - - - 2 - - 37 - - - - 127 5.0 0 40

9 2004-06-22 - 157 19 - - <1 - 10 5 920 - - - 2 - - - 2 - - 29 2 - - 26 122 5.0 0 85

10 2004-07-28 - 210 - - - <1 - 10 6 920 - - - 2 - - - 2 - - 27 - - - - 148 9.0 0 160

11 2004-08-24 - 230 - - - <1 - 6 4 1,600 - - - 2 - - - 2 - - 12 - - - - Malfonction 14.5 0 >150

12 2004-09-28 - 116 16 240,000 21 <1 - 10 4 920 2.6 9 - 2 1.0 2.4 - 2 0.2 11 24 - - - - - 16.0 7.0 ±150

13 2004-10-26 - 161 - - - <1 - 5 1 1,600 - - - 2 - - - 2 - - 27 - - - - - 18.0 9.8 >150

14 2004-11-22 - 260 - - - <1 - 11 2 920 - - - 2 - - - 2 - - 27 - - - - - 20.1 14.0 >150

15 2004-12-28&30 - 249 45 - - <1 - 8 2 1,600 - - - 2 - - - 2 - - 31 - - - - - 16.0 8.0 160

16 2005-01-26 - 273 - - - <1 - 9 4 >2 400 - - - 2 - - - 2 - - 17 - - - - - 23.0 15.0 155

17 2005-02-22 - 301 - - - <1 - 12 2 >2 400 - - - 2 - - - 2 - - 60 - - - - 159 25.5 21.0 200

18 2005-03-22 - 300 43 160,000 20 <1 - 17 5 11,000 2.0 0.4 - 2 0.1 0.1 - 2 0.1 1.5 50 2 0.1 1 85 175 32.0 27.5 >150

Arithmetic mean - 248 25 133,703 28 - - 9 3 1,722 1.8 12 - 2 0.7 2.3 80 2 1 10 41 2 0 4 62 158 13.5 8.3

Geometric mean - 228 22 34,932 27 - - 8 3 623 1.1 6 - 2 0.4 1.0 79 2 0 7 34 2 0 2 55 152 - -

Percentille 80 - 312 39 208,000 34 - - 11 5 1,600 2.4 19 - 2 1.3 3.7 86 2 1 15 48 2 0 6 81 173 20.7 14.6

Standard deviation - 95 14 121,597 11 - - 4 1 2,545 1.1 9 - 0 0.8 2.4 14 0 1 8 34 0 0 5 31 51 9.1 9.0

MIN 75 83 8 1,110 20 - - 3 1 2 0.1 0 98 2 0.1 0.1 70 1 0 1 12 2 0 1 26 113 0.0 0.0

MAX 75 408 45 240,000 45 - - 19 6 11,000 2.6 21 98 2 1.7 5.6 90 2 2 20 170 2 0 7 85 295 32.0 27.5

n 1 18 7 3 4 - - 18 18 16 4 4 1 18 4 4 2 18 4 4 18 3 2 2 3 12 15 13

2 Beatley Lancaster I 1 2003-10-29 4 344 35 >2 400 73 <1 140 - - - - - - - - - - - - - - - - - - - - -

1 (cont.) 2003-11-25 - 239 - - - - - 11 7 816 0.3 21 100 2 0.1 20.8 140 2 0.1 20.8 130 2 0.1 14.4 - 164 11.0 - 130

2 2003-12-23 - 357 - - - 1 - 10 9 2,419 - - - 2 - - - 2 - - 62 - - - 52 164 11.5 - 145

3 2004-01-29 - 413 23 - - <1 - 14 1 1,413 - - - 2 - - - 2 - - 1,754 - - - - 182 16.0 - >180

4 2004-03-01 - 324 - - - <1 - - 3 1,732 - - - 2 - - - 2 - - 52 - - - - 135 21.0 - 170

5 2004-03-24 - 317 - - - 1 - 13 3 1,600 - - - 2 - - - 2 - - 21 - - - - - 26.0 24.0 160

6 2004-04-28 - 346 30 92,000 234 1 - 16 10 920 53.6 16 - 2 32.5 1.6 - 2 - 2.8 - - - - - 124 43.0 42.0 -

6 (cont.) 2004-04-29 - - - - - - - - - - - - - - - - - 52.5 - 21 - - - - - - -

7 2004-05-26 - 338 - - - <1 - 10 3 920 - - - 2 - - - 2 - - 31 - - - - 175 26.0 22.0 -

8 2004-06-23 - 261 - - - <1 - 10 5 540 - - - 2 - - - 2 - - 34 - - - - 196 43.0 41.0 -

9 2004-07-29 - 225 36 - - <1 - 8 1 540 - - - 2 - - - 2 - - 36 2 0.4 6.0 36 103 55.5 47.0 >190

10 2004-08-25 - 344 - - - <1 - 13 7 920 - - - 2 - - - 2 - - 15 - - - - - 44.0 36.0 >150

11 2004-09-29 - 279 - - - 1 - 11 3 70 - - - 2 - - - 2 - - 22 - - - - - 38.5 40.0 -

12 2004-10-27 - 141 20 92,000 14 <1 - 9 32 920 11.7 2 - 2 11.5 7.6 - 2 9.6 2.8 24 - - - - - 36.5 40.0 >150

13 2004-11-23 - 296 - - - <1 - 10 6 540 - - - 2 - - - 2 - - 37 - - - - - 36.0 32.0 >150

14 2004-12-28 - 262 - - - <1 - 12 20 920 - - - 2 - - - 2 - - 47 - - - - - 56.0 52.6 -

15 2005-01-27 - 289 39 - - <1 - 11 7 1,600 - - - 2 - - - 2 - - 300 - - - - - 29.5 31.0 >150

16 2005-02-22 - 306 - - - <1 - 18 24 920 - - - 2 - - - 2 - - 50 - - - - - 66.0 76.1 -

17 2005-03-24 - 271 - - - <1 - 8 28 3,100 - - - 2 - - - 2 - - 55 - - - - - 49.5 54.0 -

18 2005-04-28 - 278 30 110 31 <1 - 10 4 2 24 4 - 2 0.1 2 - 2 0.1 0.01 60 2 0.1 8 55 - 12.5 0.0 -

Arithmetic mean - 296 30 61,370 88 - - 11 9 1,105 22 11 - 2 11 8 - 2 16 7 153 2 0.2 10 48 155 34.5 38.4

Geometric mean - 290 30 9,765 52 - - 11 6 656 8 7 - 2 2 5 - 2 1.5 1.1 52 2 0.2 9 47 152 30.2 -

Percentille 80 - 344 36 92,000 138 - - 13 16 1,600 36 18 - 2 20 13 - 2 27 10 61 2 0.3 12 54 179 47.3 49.2

Standard deviation - 59 7 53,053 100 - - 3 10 775 23 9 - 0 15 9 - 0 25 10 405 0 0.2 4 10 32 16.5 17.6

MIN 4 141 20 110 14 - - 8 1 2 0 2 100 2 0 2 140 2 0.1 0.0 15 2 0.1 6 36 103 11.0 0.0

MAX 4 413 39 92,000 234 - - 18 32 3,100 54 21 100 2 32 21 140 2 53 21 1,754 2 0.4 14 55 196 66.0 76.1

n 1 19 7 3 4 - - 17 18 18 4 4 1 18 4 4 1 18 4 4 18 3 3 3 3 8 18 14

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

FINAL TEST

FINAL TEST

Ponding (cm)L3Influent Ecoflo effluent L1 L2

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test
(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

Ponding (cm)L3Influent Ecoflo effluent L1 L2

3 Pittman Lancaster II 1 2003-11-12 18 204 14 16,300 68 <1 - 13 13 242 0.1 19 38 2 - - - 2 - - - nw - - nw - - - 168
1 (cont.) 2003-11-18 - - - - - - - - - - - - - - 0.1 18.8 145 - 0.2 2.4 25 2 - 3.6 - - - -

2 2003-12-09 - 182 - - - - - 12 7 461 - - - 2 - - - 2 - - 55 - - - - 179 0 - 140
3 2004-01-13 - 224 16 - - <1 - 17 3 613 - - - 2 - - - 2 - - 26 - - - - 166 0 - 40
4 2004-02-10 - 391 - - - <1 - 5 2 137 - - - 2 - - - 2 - - 22 - - - - 148 13.5 - 160
5 2004-03-09 - 313 - - - <1 - 12 3 540 - - - 2 - - - 2 - - 16 - - - - - 0 0 80
6 2004-04-14 - 244 14 16,000 44 <1 - 4 5 110 3.6 8 - 2 0.4 22.4 - 2 4.4 3.2 12 - - - - 154 29.0 23.0 170
7 2004-05-11 - 181 - - - <1 - 15 5 1,600 - - - 2 - - - 2 - - 26 - - - - 147 0 0 40
8 2004-06-08 - 186 - - - <1 - 5 1 240 - - - 2 - - - 2 - - 14 - - - - 108 0 0 40
9 2004-07-06 - 275 23 - - <1 - 11 3 920 - - - - - - - - - - - 2 0.03 - - 99 0 0 80

9 (cont.) 2004-07-07 - - - - - - - - - - - - - 2 - - - 2 - - 20 - - - - - - -
10 2004-08-10 - 262 - - - <1 - 11 4 140 - - - 2 - - - 2 - - 17 - - 3.2 19 113 0 0 0
11 2004-09-14 - 227 - - - <1 - 2 1 540 - - - 2 - - - 2 - - 12 - - - - - 0 0 80
12 2004-10-12 - 343 14 160,000 24 <1 - 12 2 920 3 22 - 2 2 19 - 2 1.8 - 17 - - - - 133 0 0 40
13 2004-11-11 - 207 - - - <1 - 7 6 920 - - - 2 - - - 2 - 9 24 - - - - 139 0 0 85
14 2004-12-09 - 135 - - - <1 - 5 4 920 - - - 2 - - - 2 - - 24 - - - - 137 0 0 35
15 2005-01-13 - 218 12 - - <1 - 7 3 170 - - - 2 - - - 2 - - - - - - - 141 0 0 60
16 2005-02-10 - 210 - - - <1 - 14 13 1,600 - - - 2 - - - 2 - - 60 - - - - 133 0 0 160
17 2005-03-10 - 184 - - - <1 - 23 6 4,900 - - - 2 - - - 2 - - 45 - - - - 126 0 5.0 60
18 2005-04-12 - 140 17 54,000 31 <1 - 12 12 7,000 1 38 - 2 0.1 19 - 2 0.1 0.2 45 2 0.1 2.3 80 132 0 0 110

Arithmetic mean - 229 16 61,575 42 - - 10 5 1,221 1.9 22 - 2 0.6 20 - 2 1.6 3.6 27 2 0.1 3.0 49 137 2.5 2.0 86
Geometric mean - 221 15 38,744 39 - - 9 4 602 0.9 19 - 2 0.3 20 - 2 0.6 1.8 24 2 0.1 3.0 39 135 - -

Percentille 80 - 270 17 96,400 54 - - 14 7 1,328 3.2 29 - 2 0.9 20 - 2 2.8 5.4 41 2 0.1 3.4 68 149 0.0 0.0 152
Standard deviation - 67 4 67,999 20 - - 5 4 1,816 1.7 13 - 0 0.8 2 - 0 2.0 3.7 15 0 0.0 0.7 43 21 7.6 6.2 53

MIN 18 135 12 16,000 24 - - 2 1 110 0.1 8 38 2 0.1 19 145 2 0.1 0.2 12 2 0.0 2.3 19 99 0.0 0.0 0
MAX 18 391 23 160,000 68 - - 23 13 7,000 3.6 38 38 2 1.7 22 145 2 4.4 8.8 60 2 0.1 3.6 80 179 29.0 23.0 170

n 1 18 7 4 4 - - 18 18 18 4 4 1 18 4 4 1 18 4 4 17 3 2 3 2 15 17 14 18

4 Smith.E WestmorelandIII 1 2003-11-20 11 253 41 198,600 128 <1 - 6 7 1,011 1.9 57 190 2 0.1 1.2 - 2 1.4 2.0 - 2 - 1.2 1,375 >200
1 (cont.) 2003-11-21 - - - - - - - - - - - - - - - - 210 - - - 617 - 0.4 - - 196

2 2003-12-16 - 366 - - - <1 - 7 3 461 - - - 2 - - - 2 - - 100 - - - - 110 8.5 - 90
3 2004-01-20 465 30 - - <1 - 7 4 755 - - - 2 - - - - - - - - - - - 80 9.0 - 80
4 2004-02-19 - 592 - - - <1 - 16 8 1,119 - - - 2 - - - 2 - - - - - - - 83 12.0 - 60

4 (cont) 2004-02-24 - - - - - - - - - - - - - - - - - - - - 61 - - - - - - -
5 2004-03-18 - 455 - - - <1 - 14 1 540 - - - 2 - - - 2 - - 77 - - - - 78 12.5 16.5 90
6 2004-04-21 - 444 65 54,000 280 1 - 12 2 540 16.5 6 - 2 8.8 0.8 - 2 - 0.4 - - - - - 88 12.8 18.9 40

6 (cont) 2004-04-22 - - - - - - - - - - - - - - - - - - 3.6 - 31 - - - - - - -
7 2004-05-20 - 432 - - - <1 - 8 4 920 - - - 2 - - - 2 - - 30 - - - - 93 7.7 18.0 20
8 2004-06-17 - 440 - - - <1 - 10 2 540 - - - 2 - - - 2 - - 37 - - - - 103 10.5 18.0 140
9 2004-07-27 - 351 65 - - <1 - 8 5 920 - - - 2 - - - 2 - - 32 2 0.19 3.2 99 - 12.5 20.8 60
10 2004-08-19 - 437 - - - <1 - 9 3 1,600 - - - 2 - - - 2 - - 44 - - - - - 11.0 21.0 120
11 2004-09-23 - 460 - - - <1 - 11 2 920 - - - 2 - - - 2 - - 106 - - - - - 11.0 16.0 140
12 2004-10-21 - 421 101 160,000 75 <1 - 11 10 1,600 10.4 14 - 2 1.2 7.2 - 2 0.6 2.8 39 - - - - - 9.0 17.4 110
13 2004-11-17 - 309 - - - 1 - 10 20 920 - - - 2 - - - 2 - - 35 - - - - - 11.0 19.0 140
14 2004-12-23 - 324 - - - <1 - 15 8 540 - - - 2 - - - 2 - - 32 - - - - - 8.3 17.0 155
15 2005-01-26 - 437 86 - - <1 - 14 7 >2 400 - - - 2 - - - 2 - - - - - - - - 11.0 19.0 160
16 2005-02-17 - 520 - - - <1 - 12 20 >2 400 - - - 2 - - - 2 - - 75 - - - - - 10.0 18.0 100
17 2005-03-17 - 489 - - - <1 - 8 4 3,300 - - - 2 - - - 2 - - 45 - - - - - 11.0 20.5 160
18 2005-04-26 - 385 92 >241 900 64 <1 - 9 8 28,000 8.8 53 - 2 0.1 3 - 2 0.1 0.5 50 2 0.1 0 195 - 12.5 21.0 -

Arithmetic mean - 421 69 137,533 137 - - 10 6 2,730 9 32 - 2 2.6 3.1 - 2 1.4 1.4 88 2 0.2 1.6 556 104 10.6 18.7
Geometric mean - 413 63 119,719 114 - - 10 5 1,115 7 22 - 2 0.6 2.2 - 2 0.8 1.0 57 2 0.2 1.2 298 99 10.5 18.6

Percentille 80 - 463 91 183,160 189 - - 13 8 1,600 13 55 - 2 4.3 4.9 - 2 2.3 2.3 77 2 0.3 2.4 903 107 12.4 20.6
Standard deviation - 80 26 74,872 99 - - 3 5 6,774 6 26 - 0 4.2 2.9 - 0 1.5 1.2 143 0 0.2 1.4 710 39 1.6 1.7

MIN 11 253 30 54,000 64 - - 6 1 461 2 6 190 2 0.1 0.8 210 2 0.1 0.4 30 2 0.1 0.5 99 78 7.7 16.0
MAX 11 592 101 198,600 280 - - 16 20 28,000 17 57 190 2 8.8 7.2 210 23.6 2.8 617 2 0.4 3.2 1,375 196 12.8 21.0

n 1 18 7 3 4 - - 18 18 16 4 4 1 18 4 4 1 17 4 4 16 3 3 3 3 8 17 14

FINAL TEST

FINAL TEST

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test
(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

Ponding (cm)L3Influent Ecoflo effluent L1 L2

5 Campbell WestmorelandIII 1 2003-11-21 - 2 3 100 1 1.5 - 5 3 11 3.0 12 90 2 0.7 2.4 2,719 2 0.5 2.4 1,280 2 1.4 1.2 850 -
2 2003-12-17 - 2 - - - <1 - 3 3 4 - - - 2 - - - 2 - - 92 - - - - - - -
3 2004-01-21 - 2 11 - - 1 - - - 13 - - - 2 - - - 2 - - - - - - - - - -

3 (cont.) 2004-01-22 - - - - - - - - - - - - - - - - - - - - 51 - - - - - - -
4 2004-02-24 - 44 - - - 1.5 - - - - - - - - - - - - - - - - - - - 50 - -

4 (cont.) 2004-02-25 - - - - - - - 6 - 5 - - - 2 - - - 2 - - 67 - - - - - 0 -

Arithmetic mean - 13 7 - - - - 5 3 8 - - - 2 - - - 2 - - 373 - - - - - - - -
Geometric mean - 4 5 - - - - 5 3 7 - - - 2 - - - 2 - - 142 - - - - - - - -

Percentille 80 - 19 9 - - - - 6 3 12 - - - 2 - - - 2 - - 567 - - - - - - - -
Standard deviation - 21 6 - - - - 2 0 4 - - - 0 - - - 0 - - 605 - - - - - - - -

MIN - 2 3 100 1 - - 3 3 4 3 12 90 2 1 2 2,719 2 0 2 51 2 1 1 850 50 0 -
MAX - 44 11 100 1 - - 6 3 13 3 12 90 2 1 2 2,719 2 0 2 1,280 2 1 1 850 50 0 -

n - 4 2 1 1 - - 3 2 4 1 1 1 4 1 1 1 4 1 1 4 1 1 1 1 1 1 -

6 Bethel  ParsonageLancaster I 1 2004-04-20 19 190 24 92,000 86 <1 - 11 2 920 77 1 27 2 4.9 3.2 - 2 3.5 1.2 - 2 4.0 - - - 0 0 40
1 (cont) 2004-04-21 - - - - - - - - - - - - - - - - 28.7 - - - 27.5 - - 2.8 - - - -

2 2004-05-19 - 207 - - - <1 - 8 4 1,600 - - - 2 - - - 2 - - 19 - - - - 203 0 0 150
3 2004-06-16 - 208 29 - - <1 - 9 9 920 - - - 2 - - - - - - - - - - - 188 0 0 120
4 2004-07-26 - 174 - - - <1 - 7 2 920 - - - 2 - - - 2 - - 31 - - - - 137 0 11.5 <5
5 2004-08-18 - 118 - - - <1 - 10 1 920 - - - 2 - - - 2 - - 29 - - - - 137 0 0 5
6 2004-09-22 - 169 35 54,000 27 <1 - 7 2 2 4.1 20 - 2 1.6 10 - 2 1.3 3.2 19 - - - - 127 0 0 5
7 2004-10-20 - 97 - - - <1 - 5 2 920 - - - 2 - - - 2 - - 30 - - - - 137 0 22.1 60
8 2004-11-17 - 74 - - - - - 2 1 920 - - - 2 - - - 2 - - 32 - - - - 116 0 20.0 10
9 2004-12-22 - 98 24 - - <1 - 9 2 920 - - - 2 - - - 2 - - 30 2 2.2 2.4 30 150 0 20.3 30
10 2005-01-18 - 125 - - - <1 - 2 1 >2 400 - - - 2 - - - 2 - - 30 - - - - 117 0 17.0 60
11 2005-02-15 - 80 - - - <1 - 8 5 >2 400 - - - 2 - - - 2 - - 60 - - - - 134 0 7.0 15
12 2005-03-16 - 111 26 92,000 14 <1 - 6 5 14,000 0.2 19 - 2 0.1 15 - 2 0.1 1.3 70 - - - - 263 0 0 110
13 2005-04-18 - 117 - - - <1 - 9 1 35,000 - - - 2 - - - 2 - - 40 - - - - 120 0 0 160
14 2005-05-18 - >68 - - - <1 - 8 5 410 - - - 1 - - - 1 - - 20 - - - - 137 0 0 60
15 2005-06-28 - 51 46 - - - - 2 2 39,000 - - - 1 - - - 1 - - 9 - - - - 120 0 0 110
16 2005-07-26 - 73 - - - <1 - 4 3 7,300 - - - 1 - - - 1 - - 18 - - - - - 0 0 110
17 2005-08-23 - 83 - - - <1 - 8 4 >240 000 - - - 1 - - - 1 - - 18 - - - - - 0 0 >140
18 2005-09-27 - 67 26 >241 000 35 <1 - 10 3 >241 000 4.1 16 - 1 0.5 5 - 1 0.5 1.3 11 1 0.8 0.1 3 - 0 0 ±160
18 ' 2005-10-25 - - - >241 000 - - - - - 98,000 - - - - - - - - - - - - - - - - - - 100

Arithmetic mean - 120 30 79,333 40 - - 7 3 13,450 21 14 - 2 1.8 8 - 2 1.3 1.7 29 2 2.3 1.8 17 149 0.0 5.4
Geometric mean - 110 29 77,029 33 - - 6 2 1,848 4 8 - 2 0.8 7 - 2 0.7 1.6 26 2 1.9 0.9 10 145 - -

Percentille 80 - 173 34 92,000 55 - - 9 5 18,200 33 19 - 2 2.9 12 - 22.2 2.1 32 2 3.3 2.6 25 165 0.0 14.8
Standard deviation - 51 8 21,939 31 - - 3 2 26,585 37 9 - 0 2.2 5 - 01.5 1.0 16 1 1.6 1.5 19 42 0.0 8.5

MIN 19 51 24 54,000 14 - - 2 1 2 0 1 27 1 0.1 3 29 1 0.1 1.2 9 1 0.8 0.1 3 116 0.0 0.0
MAX 19 208 46 92,000 86 - - 11 9 98,000 77 20 27 2 4.9 15 29 2 3.5 3.2 70 2 4.0 2.8 30 263 0.0 22.1

n 1 17 7 3 4 - - 18 18 15 4 4 1 18 4 4 1 17 4 4 17 3 3 3 2 14 18 18

FINAL TEST

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test
(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

Ponding (cm)L3Influent Ecoflo effluent L1 L2

7 McCarthy Lancaster II 1 2004-05-12 42 190 26 >2 400 61 <1 - 7 6 920 58 3 41 2 2.2 1.2 22 2 0.2 0.8 27 2 0.6 0.8 8.7 - 0 0 50
/ Taylor 2 2004-06-09 - 2 - - - - - 14 3 <2 - - - 2 - - - 2 - - 25 - - - - - 0 0 10

3 2004-07-07 - 2 6 - - 1 - 4 6 220 - - - 2 - - - 2 - - 26 - - - - - 0 0 90
4 2004-08-11 - 36 - 280 - <1 - 4 3 26 - - - 2 - - - 2 - - 20 - - - - - 0 0 160
5 2004-09-20 - 37 - - - <1 - 4 1 350 - - - 2 - - - 2 - - 41 - - - - - 0 8.0 ±150
6 2004-10-18 - 42 7 54,000 36 <1 - 5 1 920 2 29 - 2 2 5 - 2 1 1 46 - - - - 113 0 0 160
7 2004-11-15 - 32 - - - <1 - 2 1 920 - - - 2 - - - 2 - - 34 - - - - 123 0 14.0 160
8 2004-12-16 - 30 - - - <1 - 2 4 920 - - - 2 - - - 2 - - 36 - - - - 116 0 6.4 120
9 2005-01-17 - 39 15 - - <1 - 4 2 220 - - - 2 - - - 2 - - 27 2 0.4 2 35 129 0 17.0 150
10 2005-02-15 - 35 - - - <1 - 2 4 12 - - - 2 - - - 2 - - 75 - - - - 118 0 23.0 160
11 2005-03-17 - 34 - - - <1 - 3 1 350 - - - 2 - - - 2 - - 60 - - - - 121 0 11.0 130
12 2005-04-11 - 36 20 9,400 27 <1 - 5 4 100 1 51 - 2 0.1 0.2 - 2 0.1 1 80 - - - - 132 0 8.0 85
13 2005-05-17 - >70 - - - <1 - 3 1 30 - - - 1 - - - 1 - - 27 - - - - 113 0 0 ±50
14 2005-06-23 - 47 - - - - - 2 1 48 - - - 1 - - - 1 - - 7 - - - - 129 0 0 160
15 2005-07-21 - 50 - - - <1 - 2 1 170 - - - 1 - - - 1 - - 33 - - - - - 0 0 110
16 2005-08-18 - 36 13 - - <1 - 2 1 4,600 - - - 1 - - - 1 - - 27 - - - - - 0 0 ±140
17 2005-09-22 - 58 - - - <1 - 2 1 24,000 - - - 1 - - - 1 - - - - - - - - 0 0 70
18 2005-10-20 - 50 10 29,000 56 <1 - 2 1 260 2 24 - 1 0.5 0.5 - 1 0.5 0.6 58 1 0.6 0.1 6 - 0 0 40

Arithmetic mean - 45 14 23,170 45 - - 4 2 2,004 16 27 - 2 1.2 1.8 - 2 0.5 0.8 38 2 0.5 0.9 17 122 0 4.9
Geometric mean - 31 12 8,013 42 - - 3 2 294 3 18 - 2 0.7 0.9 - 2 0.3 0.8 34 2 0.5 0.5 12 121 - -

Percentille 80 - 49 19 39,000 58 - - 5 4 920 24 38 - 2 2.0 2.8 - 2 0.8 1.0 56 2 0.6 1.4 24 129 0 9.8
Standard deviation - 40 7 23,791 16 - - 3 2 5,770 28 20 - 0 1.0 2.3 - 0 0.5 0.3 20 1 0.2 0.9 16 7 0 7.2

MIN 42 2 6 280 27 - - 2 1 12 1 3 41 1 0.1 0.2 22 1 0.1 0.6 7 1 0.4 0.1 6 113 0 0.0
MAX 42 190 26 54,000 61 - - 14 6 24,000 58 51 41 2 2.2 5.2 22 2 1.2 1.2 80 2 0.6 1.8 35 132 0 23.0

n 1 17 7 4 4 - - 18 18 17 4 4 1 18 4 4 1 18 4 4 17 3 3 3 3 9 18 18

8 Benefiel Lancaster II 1 2004-05-27 94 - 9 1,600 8 <1 - - - - - - - 2 0.2 5.2 74 2 0.1 2.4 22 2 0.1 0.8 56 - 0 0 -
1 (cont.) 2004-05-27 - - 12 - - - - - - - - - - - - - - - - - - - - - - - - - -

2 2004-08-26 - 253 12 6,300 36 <1 - 13 1 540 2 19 110 2 - - 14 2 0.5 4 24 2 0.4 1.6 45 40 0 0 >180
3 2004-09-30 - 59 - - - <1 - 11 2 2 - - - 2 - - - 2 - - 26 - - - - 58 0 0 <5
4 2004-10-28 - 125 12 - - <1 - 5 2 9 - - - 2 - - - 2 - - 34 - - - - 124 0 0 >160
5 2004-11-24 - 309 - - - <1 - 4 11 31 - - - 2 - - - 2 - - 24 - - - - 51 0 0 120
6 2004-12-30 - 316 - - - <1 - 6 1 1,600 - - - 2 - - - 2 - - 25 - - - - 127 1.0 0 160
7 2005-01-27 - 86 11 540 8 <1 - 11 11 540 1 56 - 2 0.3 3.1 - 2 0.2 0.5 25 - - - - 11 0 0 0
8 2005-02-24 - 100 - - - <1 - 2 6 100 - - - 2 - - - 2 - - 40 - - - - 107 0 0 160
9 2005-03-24 - 108 - - - <1 - 5 6 100 - - - 2 - - - 2 - - 65 - - - - 142 0 0 70
10 2005-04-27 - 138 6 - - <1 - 13 12 100 - - - 2 - - - 2 - - 60 2 0 0.01 95 100 0 0 2
11 2005-05-19 - 210 - - - <1 - 13 9 3,100 - - - 1 - - - 1 - - 25 - - - - 107 0 0 100
12 2005-06-30 - 110 - - - - - 2 4 4 - - - 1 - - - 1 - - 24 - - - - - 0 0 130
13 2005-07-28 - 160 11 >2 400 21 <1 - 14 14 3,400 3 17 - 1 1.2 0.2 - 1 0.7 0.1 25 - - - - - 0 0 15
14 2005-08-25 - 220 - - - <1 - 4 11 23 - - - 1 - - - 1 - - 24 - - - - - 0 0 80
15 2005-10-04 - 200 - - - <1 - 11 6 200 - - - 1 - - - - - - - - - - - - 0 0 70
16 2005-10-27 - 160 10 - - <1 - 3 1 590 - - - 1 - - - 1 - - 1 - - - - - 0 0 140
17 2005-11-29 - 230 - - - <1 - 10 5 4,000 - - - 1 - - - 1 - - 130 - - - - - 0 0 5
18 2005-12-27 - 270 - - - <1 - 11 4 460 - - - 1 - - - 1 - - 39 - - - - - 0 0 40
19 2006-01-24 - 150 25 20,000 19 <1 - 4 18 740 4 33 - 2 0.2 0.3 - 2 0.2 0.1 35 2 0.3 0.1 120 - 0 0 5

Arithmetic mean - 178 12 7,110 19 - - 8 7 863 2 31 - 2 0 2 44 2 0 1 36 2 0 1 79 87 0 0
Geometric mean - 161 11 3,230 16 - - 7 5 181 2 28 - 1 0 1 32 2 0 1 27 2 0 0 73 71 - -

Percentille 80 - 244 12 11,780 24 - - 12 11 1,256 3 42 - 2 1 4 62 2 1 3 40 2 0 1 105 125 0 0
Standard deviation - 77 5 8,950 11 - - 4 5 1,285 1 18 - 1 0 2 42 1 0 2 27 0 0 1 35 44 0 0

MIN 94 59 6 540 8 - - 2 1 2 1 17 110 1 0 0 14 1 0 0 1 2 0 0 45 11 0 0
MAX 94 316 25 20,000 36 - - 14 18 4,000 4 56 110 2 1 5 74 2 1 4 130 2 0 2 120 142 1 0

n 1 18 9 4 5 - - 18 18 18 4 4 1 19 4 4 2 18 5 5 18 4 4 4 4 10 19 19

FINAL TEST

FINAL TEST

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test
(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

Ponding (cm)L3Influent Ecoflo effluent L1 L2

9 Stephens, FordLancaster II 1 2004-06-15 100 302 14 920 28 <1 - 7 3 2 35 2 62 2 0.3 1.6 87 2 0.3 7.2 32 2 0.5 5.6 55 98 0 32.0 80
2 2004-07-22 - 79 - - - <1 - 10 9 1,600 - - - 2 - - - 2 - - 54 - - - - 121 0 34.5 40
3 2004-08-17 - 297 15 - - <1 - 6 1 1,600 - - - 2 - - - 2 - - 21 - - - - - 0 35.0 80
4 2004-09-16 - 277 - - - <1 - 11 2 >2 400 - - - 2 - - - 2 - - 26 - - - - - 0 30.5 ±160
5 2004-10-13 - 317 - - - <1 - 6 2 1,600 - - - 2 - - - 2 - - 29 - - - - - 0 16.9 155
6 2004-11-11 - 329 23 92,000 37 <1 - 5 1 920 1 7 - 2 - - - 2 1 6 125 - - - - - 0 35.3 40
7 2004-12-15 - 123 - - - <1 - 8 2 920 - - - 2 - - - 2 - - 41 - - - - - 0 27.2 50
8 2005-01-17 - 298 - - - <1 - 8 6 >2 400 - - - 2 1 11 - 2 - - 52 - - - - - 0 24.0 100
9 2005-02-10 - 289 16 - - <1 - 8 6 >2 400 1 - - 2 - - - 2 - - 75 2 0.3 0.3 65 91 0 0 >150
10 2005-03-10 - 247 - - - <1 - 11 4 54,000 - - - 2 - - - 2 - - 65 - - - - 121 0 27.8 70
11 2005-04-11 - 249 - - - <1 - 5 2 28,000 - - - 2 - - - 2 - - 65 - - - - 115 0 35.6 160
12 2005-05-17 - >70 31 340,000 45 <1 - 3 2 10,000 5 21 - 1 1.6 7 - 1 0.5 0.3 28 - - - - 200 0 33.0 160
13 2005-06-23 - 200 - - - - - 3 1 34,000 - - - 1 - - - 1 - - 28 - - - - 94 0 29.0 -
14 2005-07-21 - 310 - - - <1 - 20 7 >2 400 - - - 1 - - - 1 - - 4 - - - - - 0 36.5 160

Stephens/Nuss 15 2005-08-18 - 200 44 - - <1 - 6 2 6,100 - - - 1 - - - 1 - - 25 - - - - - 0 24.4 ±150
16 2005-09-22 - 260 - - - <1 - 7 20 55,000 - - - 1 - - - 1 - - 14 - - - - - 0 25.0 ±150
17 2005-10-24 - 240 - - - <1 - 7 6 8,200 - - - 1 - - - 1 - - 18 - - - - - 0 16.5 80
18 2005-11-17 - 140 18 >241 960 26 <1 - 2 7 67 5 44 - 1 1.6 23 - 1 0.2 22 150 1 0.2 0.1 1 - 0 28.6 ±150

Arithmetic mean - 244 23 144,307 34 - - 7 4 14,429 9 19 - 2 1.1 11 - 2 0.6 9.0 47 2 0.3 2.0 40 120 0 27.3
Geometric mean - 230 21 30,644 33 - - 6 3 2,603 4 11 - 2 0.9 7.2 - 20.4 4.2 35 2 0.3 0.5 16 116 - -

Percentille 80 - 301 29 240,800 40 - - 9 6 30,400 11 30 - 2 1.6 16 - 2 0.9 13.1 65 2 0.4 3.5 61 121 0 34.8
Standard deviation - 73 11 175,487 9 - - 4 5 19,961 14 19 - 1 0.6 9.1 - 1 0.5 9.2 38 1 0.1 3.1 34 37 0 9.1

MIN 100 79 14 920 26 - - 2 1 2 1 2 62 1 0.3 1.6 87 1 0.2 0.3 4 1 0.2 0.1 1 91 0 0.0
MAX 100 329 44 340,000 45 - - 20 20 55,000 35 44 62 2 1.6 23 87 2 1.4 22.0 150 2 0.5 5.6 65 200 0 36.5

n 1 17 7 3 4 - - 18 18 14 5 4 1 18 4 4 1 18 4 4 18 3 3 3 3 7 18 18

10 Goodrich Prince GeorgeIII 1 2004-09-15 15 2 7 92,000 22 <1 - 6 4 92,000 3 9 22 2 0.7 6.8 20 2 1.8 2.8 36 2 1.0 2.4 17 - 12.2 23.0 10
2 2004-10-14 - 2 5 160,000 26 1 - 4 1 1,600 1 26 29 2 - - - 2 - - 29 - - - - 50 0 0 <5
3 2004-11-10 - 25 4 - - <1 - 4 1 920 - - - 2 - - - 2 - - 25 - - - - 54 0 0 0
4 2004-12-14 - 11 - - - <1 - 2 2 920 - - - 2 - - - 2 - - 22 - - - - - 0 0 10
5 2005-01-19 - 34 - - - <1 - 8 1 - - - - - - - - - - - 16 - - - - - 0.5 0 30
6 2005-02-09 - 20 6 >24 0000 22 <1 - 6 3 1,600 1 26 - 2 0.5 0.3 - 2 0.3 0.7 174 - - - - 97 0 0 5
7 2005-03-08 - 18 - - - <1 - 4 26 1,600 - - - 2 - - - 2 50 - - - - - - 35 6.0 16.5 85
8 2005-04-13 - 15 - - - <1 - 5 15 1,100 - - - 2 - - - 2 - - 60 - - - - 31 0 0 10
9 2005-05-16 - 32 30 - - <1 - 2 9 44,000 - - - 1 - - - 1 - - 1 - - - - 33 0 0 >5
10 2005-05-21 - 12 - - - - - 2 1 290 - - - 1 - - - 1 - - 10 - - - - 34 0 0 10
11 2005-07-19 - 26 - - - <1 - 2 5 1 - - - 1 - - - 1 - - 1 - - - - 52 0 0 30
12 2005-08-16 - 17 8 >2 400 19 <1 - 3 3 2 4 1 - 1 0.5 0.1 - 1 0.5 0.1 1 - - - - 51 0 0 >5
13 2005-09-20 - 10 - - - <1 - 5 8 5,800 - - - 1 - - - 1 - - 5 - - - - 47 0 0 >150
14 2005-10-19 - 16 - - - <1 - 2 4 1 - - - 1 - - - 1 - - 1 - - - - 45 0 0 10
15 2005-11-15 - 14 4 - - <1 - 2 3 3 - - - 2 - - - 2 - - 14 - - - - 47 0 0 <5
16 2005-12-20 - 30 - - - <1 - 3 10 17 - - - 1 - - - 1 - - 6 - - - - 41 0 0 5
17 2006-01-17 - 30 - - - <1 - 3 7 16,000 - - - 2 - - - 2 - - 9 - - - - 47 0 0 1
18 2006-02-14 - 41 8 160,000 21 <1 - 2 8 1,500 6.1 17 - 2 0.2 0.5 - 2 0.3 0.6 4 2 0.5 0.9 3 39 0 0 1

Arithmetic mean - 20 9 137,333 22 - - 4 6 9,844 3 16 26 2 0.5 2 - 2 11 1 24 2 1 2 10 47 1 2
Geometric mean - 16 7 133,048 22 - - 3 4 377 2 10 25 2 0.4 1 - 2 1 1 9 2 1 1 7 45 - -

Percentille 80 - 30 8 160,000 23 - - 5 9 4,960 4 26 27 2 1 3 - 2 11 2 28 2 1 2 15 51 0 0
Standard deviation - 11 9 39,260 3 - - 2 6 23,790 2 11 4 1 0 3 - 1 22 1 42 0 0 1 10 16 3 6

MIN 15 2 4 92,000 19 - - 2 1 1 1 1 22 1 0.2 0 20 1 0 0 1 2 1 1 3 31 0 0
MAX 15 41 30 160,000 26 - - 8 26 92,000 6 26 29 2 0.7 7 20 2 50 3 174 2 1 2 17 97 12 23

n 1 18 8 3 5 - - 18 18 17 5 5 2 17 4 4 1 17 5 4 17 2 2 2 2 15 18 18

FINAL TEST

FINAL TEST

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test
(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

Ponding (cm)L3Influent Ecoflo effluent L1 L2

11 Whittaker Nothumberland II 1 2004-09-21 17 130 37 92,000 64 <1 - 3 1 540 8 39 45 2 4.5 8.0 152 2 3.1 2.8 42 2 2.2 11.6 39 - 0 0
2 2004-10-19 - 269 - - - 1 - 6 2 920 - - - 2 - - - 2 - - 36 - - - - - 0 3.2
3 2004-11-16 - 129 33 - - <1 - 2 4 350 - - - 2 - - - 2 - - 42 - - - - - 12.8 22.0
4 2004-12-21 - 111 - - - <1 - 11 15 1,600 - - - 2 - - - 2 - - 36 - - - - - 8.0 13.5
5 2005-01-18 - 142 - - - <1 - 2 1 >2 400 - - - 2 - - - 2 - - 109 - - - - - 4.5 14.0
6 2005-02-16 - 200 35 160,000 38 <1 - 12 6 >2 400 0.14 30 - 2 3.1 0.01 - 2 0.52 0.01 65 - - - - 108 4.0 7.0
7 2005-03-16 - 177 - - - <1 - 23 14 11,000 - - - 2 - - - 2 - - 55 - - - - 108 7.0 17.0
8 2005-04-18 - 316 - - - <1 - 16 8 22,000 - - - 2 - - - 2 - - 65 - - - - 117 10.0 10.5
9 2005-05-19 - 200 56 - - <1 - 15 14 3,700 - - - 1 - - - 1 - - 15 1 0.6 3 6 111 6.0 0
10 2005-06-28 - 72 - - - - - 3 4 430 - - - 1 - - - 1 - - 11 - - - - 112 17.2 0
11 2005-07-26 - 98 - - - <1 - 10 7 12,000 - - - 1 - - - 1 - - 13 - - - - 133 18.0 19.5

12 2005-08-23 - 200 49 >240 000 60 <1 - 20 9 200,000 18 0.1 - 1 7.1 0.1 - 1 4 0.1 16 - - - - 144 15.3 -

13 2005-09-27 - 130 - - - <1 - 20 10 18,000 - - - 1 - - - 1 - - 14 - - - - - 18.3 27.0
14 2005-10-25 - 100 - - - <1 - 8 4 24,000 - - - 2 - - - 1 - - 29 - - - - - 33.6 53.9
15 2005-11-21 - 170 26 - - <1 - 3 8 31,000 - - - 170 - - - 1 - - 10 - - - - - 0 0 150 +
16 2005-12-22 - 120 - - <1 - 6 2 61,000 - - - 28 - - - 3 - - 8 - - - - - 0 0 70
17 2006-01-19 - 110 - - <1 - 3 2 2,500 - - - 2 - - - 2 - - 12 - - - - - 0 0 20
18 2006-02-16 - 110 19 87,000 26 <1 - 13 9 12,000 9 33 - 2 1.8 0.1 - 2 0.2 0.1 1 2 2 1 5 - 0 0 70

Arithmetic mean - 155 36 113,000 47 - - 10 7 25,065 9 25 - 13 4 2 - 2 2 1 32 2 2 5 17 119 9 11
Geometric mean - 144 34 108,595 44 - - 7 5 6,309 4 8 - 2 4 0.2 - 2 1 0 22 2 1 3 10 118 - -

Percentille 80 - 200 47 132,800 62 - - 16 10 24,000 13 35 - 2 6 3 - 2 3 1 50 2 2 8 26 130 16 19
Standard deviation - 63 13 40,780 18 - - 7 5 49,293 7 17 - 40 2 4 - 1 2 1 28 1 1 6 19 14 9 14

MIN 17 72 19 87,000 26 - - 2 1 350 0 0 45 1 2 0.0 152 1 0 0 1 1 1 1 5 108 0 0
MAX 17 316 56 160,000 64 - - 23 15 200,000 18 39 45 170 7 8 152 3 4 3 109 2 2 12 39 144 34 54

n 1 18 7 3 4 - - 18 18 16 4 4 1 18 4 4 1 18 4 4 18 3 3 3 3 7 18 17

12 Pride of VA Lancaster III 1 2005-02-02 300 176 44 >240 000 80 <1 - 9 21 >2 400 27 16 310 2 0.6 6.6 3 2 0.3 0.01 300 - - - - - 30.0 71.0 >150
# A 2 2005-02-23 185 184 - - - <1 - 5 8 540 - - - 2 - - - 2 - - 210 2 0.1 1 360 244 48.6 49.0 -

3 2005-03-23 - 251 43 - - <1 - 11 20 6,300 - - - 2 - - - 2 - - 213 - - - - - 29.0 68.0 -
4 2005-04-27 - 168 - - - <1 - 14 23 54,000 - - - 2 - - - 2 - - 225 - - - - - 19.0 39.0 ?
5 2005-05-24 - 180 - - - <1 - 7 17 20,000 - - - 1 - - - 1 - - 220 - - - - - 44.0 44.0 -
6 2005-06-29 - 92 21 >2 419 66 - - 5 29 >2 419 19 7 - 1 1 0.1 - - - - - - - - - - 23.6 15.1 ±160

6 cont 2005-06-30 - - - - - - - - - - - - - - - - - 2 0.9 0.1 200 - - - - - - -
7 2005-07-27 - 110 - - - 1 - 7 25 8,700 - - - 1 - - - 1 - - 260 - - - - - 17.0 21.2 >150
8 2005-08-24 - 63 - - - <1 - 4 31 45 - - - 1 - - - 1 - - 240 - - - - - 0 6.3 >160
9 2005-10-05 - 59 10 - - <1 - 2 4 1 - - - 1 - - - 1 - - - - - - - - 0 0 ±140
10 2005-10-26 - 28 - - - <1 - 7 19 1,300 - - - 17 - - - 1 - - 410 - - - - - 8.0 68.0 -
11 2005-11-22 - 85 - - - <1 - 2 14 2,900 - - - 150 - - - 1 - - 410 - - - - - 14.0 - 150 +
12 2005-12-28 - 130 30 >241 960 24 <1 - 7 55 37,000 19 9 - 1 31 0.6 - 1 0.4 0.1 330 - - - - - 17.0 19.0 -
13 2006-01-25 - 160 - - - <1 - 12 14 2,100 - - - 2 - - - 2 - - 290 - - - - 268 18.6 - 130
14 2006-02-21 - 170 - - - <1 - 67 17 15,000 - - - 2 - - - 2 - - 680 - - - - 540 19.5 46.4 100
15 2006-03-30 - 196 49 - - <1 - 3 9 387 - - - 1 - - - 1 - - 190 - - - - 448 0 22.0 110
16 2006-04-26 - 148 - - - <1 - 3 2 4,880 - - - 1 - - - 1 - - 190 - - - - 546 25.0 34.0 -
17 2006-05-31 - 96 - - - <1 - 8 6 >241 960 - - - 1 - - - 1 - - 170 - - - - 798 20.0 30.0 -
18 2006-06-20 - 127 24 141,000 76 <1 - 3 5 1,120 5.4 0.4 - 1 1 0.1 - 1 0.4 0.1 140 1 4.2 11 340 700 0 0 30

Arithmetic mean 242 135 32 62 - - 10 18 10,285 18 8 - 11 8 2 - 1 0 0 275 2 2 6 350 506 19 33
Geometric mean 236 120 28 56 - - 6 13 1,884 15 4 - 2 2 0 - 1 0 0 254 1 1 3 350 467 - -

Percentille 80 277 178 44 78 - - 10 24 16,000 22 12 - 2 13 3 - 2 1 0 324 2 3 9 356 669 27 49
Standard deviation 81 57 14 26 - - 15 13 15,763 9 6 - 35 15 3 - 1 0 0 130 1 3 7 14 206 14 23

MIN 185 28 10 24 - - 2 2 1 5 0 310 1 1 0 3 1 0 0 140 1 0 1 340 244 0 0
MAX 300 251 49 80 - - 67 55 54,000 27 16 310 150 31 7 3 2 1 0 680 2 4 11 360 798 49 71

n 2 18 7 4 - - 18 18 15 4 4 1 18 4 4 1 18 4 4 17 2 2 2 2 7 18 16

FINAL TEST

FINAL TEST

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test
(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

Ponding (cm)L3Influent Ecoflo effluent L1 L2

13 Pride of VA Lancaster III 1 2005-02-02 460 176 65 >240 000 94 <1 - 6 13 920 7 43 400 2 26 4.2 1,699 2 0.1 0.01 430 - - - - - 15.0 39.0 >150
# B 2 2005-02-23 205 172 - - - <1 - 6 7 100 - - - 2 - - - 2 - - 400 2 0.1 1 155 230 0 16.2 -

3 2005-03-23 - 246 61 - - <1 - 11 8 7,000 - - - 2 - - - 2 - - 385 - - - - - 2 42.0 -
4 2005-04-27 - 177 - - - <1 - 13 13 28,000 - - - 2 - - - 2 - - 255 - - - - - 0 0 160
5 2005-05-24 - 190 - - - <1 - 15 8 24,000 - - - 1 - - - 1 - - 180 - - - - - 18.2 27.0 160
6 2005-06-29 - 86 26 200,000 61 - - 13 7 37,000 19 6 - 1 15 0.1 - 1 2 0.1 320 - - - - - 0 0 ±160
7 2005-07-27 - 110 - - - 1 - 49 18 >24 000 - - - 1 - - - 1 - - 400 - - - - - 0 0 >150
8 2005-08-24 - 96 - - - <1 - 47 17 55,000 - - - 1 - - - 1 - - 430 - - - - - 7.5 0 >160
9 2005-10-05 - 53 10 - - <1 - 2 4 25 - - - 1 - - - 1 - - - - - - - - 0 0 ±130
10 2005-10-26 - 29 - - - <1 - 9 24 50 - - - 1 - - - 1 - - 630 - - - - - 26.2 11.5 -
11 2005-11-22 - 78 - - - <1 - 8 19 38,000 - - - 1 - - - 1 - - 690 - - - - - 0 30.0 150 +
12 2005-12-28 - 150 45 >241 960 25 <1 - - 25 240,000 27 0.1 - 1 21 2 - 1 0.4 1 530 - - - - - 9.5 0 ±80
13 2006-01-25 - 210 - - - <1 - 24 9 2 - - - 2 - - - 2 - - 440 - - - - 535 20.6 - 75
14 2006-02-21 - 160 - - - <1 - 6 10 1,600 - - - 2 - - - 2 - - 490 - - - - 677 13.0 0 ±130
15 2006-03-30 - 197 25 - - <1 - 4 6 670 - - - 1 - - - 1 - - 320 - - - - 449 - - 90
16 2006-04-26 - 142 - - - <1 - 3 3 4,110 - - - 1 - - - 1 - - 430 - - - - 547 0 9 -
17 2006-05-31 - 87 - - - <1 - 7 4 >241 960 - - - 1 - - - 1 - - 390 - - - - 773 0 0 80
18 2006-06-20 - 102 20 120,000 78 <1 - 3 2 1,730 9 1 - 1 20 1 - 1 0.2 1 270 1 4 0.3 39 679 0 0.0 40

Arithmetic mean 332 137 36 64 - - 13 11 27,388 15 12 - 1 20 2 - 1 1 1 411 2 2 1 97 556 7 11
Geometric mean 307 122 30 58 - - 9 9 2,109 13 2 - 1 20 1 - 1 0 0 392 1 1 1 78 523 - -

Percentille 80 409 185 58 84 - - 15 18 37,000 22 21 - 2 23 3 - 2 1 1 480 2 3 1 132 679 15 27
Standard deviation 180 59 21 29 - - 14 7 59,368 9 21 - 0 4 2 - 0 1 1 128 1 3 0 82 180 9 15

MIN 205 29 10 25 - - 2 2 2 7 0 400 1 15 0 1,699 1 0 0 180 1 0 0 39 230 0 0
MAX 460 246 65 94 - - 49 25 240,000 27 43 400 2 26 4 1,699 2 2 1 690 2 4 1 155 773 26 42

n 2 18 7 4 - - 17 18 16 4 4 1 18 4 4 1 18 4 4 17 2 2 2 2 7 17 16

14 Nicolato Virginia III 1 2005-05-25 230 250 31 4,600 57 1 - 19 7 1,200 50 2 270 28 2 0.2 9 1 0.5 2 69 - - - - 216 0 0 110
Beach 2 2005-06-22 - 650 - - - - - 6 1 21,000 - - - 1 - - - 1 - - 180 1 0.8 0.1 210 90 0 0 120

3 2005-07-20 - 140 17 - - <1 - 5 1 16,000 - - - 1 - - - 1 - - 47 - - - - 237 0 0 50
4 2005-08-17 - 260 - - - <1 - 8 2 >2 400 - - - 1 - - - 1 - - 73 - - - - 116 0 0 150
5 2005-09-21 - 140 - - - <1 - 3 5 640 - - - 1 - - - 1 - - 149 - - - - 118 0 0 ±150
6 2005-10-18 - 160 16 >240 000 70 <1 - 3 1 28,000 2 49 - 1 1 0.4 - 1 0.5 0.3 10 - - - - 93 0 0 >150
7 2005-11-16 - 110 - - - <1 - 2 2 2 - - - 5 - - - 1 - - 63 - - - - 122 0 0 10
8 2005-12-21 - 150 - - - <1 - 2 8 8,700 - - - 1 - - - 1 - - 16 - - - - 125 0 0 40
9 2006-01-18 - 230 22 - - <1 - 24 5 26,000 - - - 2 - - - 2 - - 15 2 0.2 0.1 10 135 0 0 30
10 2006-02-15 - 150 - - - <1 - 5 4 2,400 - - - 2 - - - 2 - - 2 - - - - 129 0 0 80
11 2006-03-22 - 135 - - - <1 - 11 3> 241 960 - - - 1 - - - 1 - - 300 - - - - 119 0 0 90
12 2006-04-20 - 178 20 173,000 51 <1 - 2 4 3,450 4 25 - 1 0.2 6 - 1 0.2 0.8 52 - - - - 115 0 0 20
13 2006-05-17 - 201 - - - <1 - 4 2 2,600 - - - 1 - - - 1 - - 18 - - - - 124 0 0 20
14 2006-06-21 - 210 - - - <1 - 4 4 15,500 - - - 5 - - - 1 - - 260 - - - - 149 - - 40
15 2009-08-01 - 122 11 - - <1 - 22 16 49,000 - - - 56 - - - 2 - - 29 - - - - 133 - - <5
16 2006-08-23 - 121 - - - <1 - 4 1 6,500 - - - 11 - - - 2 - - 40 - - - - 131 - - 140
17 2006-09-26 - 183 - - - <1 - 24 5 1,370 - - - 7 - - - 1 - - 420 - - - - 132 0 0 10
18 2006-10-25 - 99 14 57,900 63 <1 - 14 3 6,130 3 40 - 1 1 2 - 1 0.6 0.1 340 1 0.9 0.1 300 117 0 0 <5

Arithmetic mean - 194 19 78,500 60 - - 9 4 11,781 15 29 - 7 1 2 - 1 0 1 116 1 1 0 173 133 0 0
Geometric mean - 174 18 35,850 60 - - 6 3 3,904 6 17 - 2 1 1 - 1 0 0 55 1 1 0 85 130 - -

Percentille 80 - 222 22 126,960 66 - - 17 5 21,000 22 43 - 6 1 3 - 2 1 1 228 2 1 0 264 134 0 0
Standard deviation - 123 7 86,069 8 - - 8 4 13,568 24 21 - 14 1 3 - 0 0 1 130 1 0 0 148 37 0 0

MIN 230 99 11 4,600 51 - - 2 1 2 2 2 270 1 0 0 9 1 0 0 2 1 0 0 10 90 0 0
MAX 230 650 31 173,000 70 - - 24 16 49,000 50 49 270 56 2 6 9 2 1 2 420 2 1 0 300 237 0 0

n 1 18 7 3 4 - - 18 18 16 4 4 1 18 4 4 1 18 4 4 18 3 3 3 3 18 15 15

FINAL TEST

FINAL TEST

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test
(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

Ponding (cm)L3Influent Ecoflo effluent L1 L2

15 Stevens-Jeff Accomack I 1 2005-06-08 63 160 61 - 24 - - - - - - - - -0.5 0.1 1 - 0.5 0.1 1 - - - - - 0 0 5
Chincoteague city 1 (cont.)2005-06-08 & 09 - - - >1 600 - - - 22 - >1 600 - - - 2 - - - 2 - - - - - - -

fecal coliform analysis other lab 2 2005-07-13 - 180 47 >1 600 68 <1 - 11 8 >1 600 4 23 120 8 - - - 2 - - 2 - - - - 176 0 0 70
3 2005-08-10 - 160 29 - - <1 - 10 5 >1 600 - - - 2 - - - 2 - - 2 - - - - 238 0 0 -
4 2005-09-14 - 150 - - - 1 - 17 7 13,000 - - - 2 - - - 2 - - 1 - - - - - 0 0 -
5 2005-10-12 - 220 - - - <1 - 13 1 54,000 - - - 2 - - - 2 - - 1 - - - - - 0 0 -
6 2005-11-09 - 210 29 1,600,000 29 <1 - 2 8 79,000 10 30 - 2 2 0.4 - 2 0.5 0.1 70 - - - - - 0 0 -
7 2005-12-14 - - - - - - - - - - - - - - - - - 2 - - 200 - - - - - 0 0 -
8 2006-01-10 - 31 - - - <1 - 49 33 1,600,000 - - - 2 - - - 2 - - 140 - - - - - - - 10
9 2006-02-07 & 09 - 210 37 - - <1 - 23 19 54,000 - - - 2 - - - 2 - - 170 - - - - - - - 20
10 2006-03-08 - 123 - - - <1 - 48 12 2,600 - - - 2 - - - 2 - - 74 - - - - 160 0 0 110
11 2006-04-11 - 198 - - - <1 - 2 1 130,000 - - - 7 - - - 2 - - 77 - - - - - 0 0 30
12 2006-05-10 - 56 59 >1 600 27 <1 - 2 3 200 8 1 - 2 3 0.5 - 2 0.2 15 94 - - - - 171 - - 10

13 2006-06-13 - 152 - - - <1 - 56 16 920,000 - - - 2 - - - 2 - - 85 - - - - 211 - - 20

14 2006-07-19 - 71 - - - <1 - 6 5 24,000 - - - 2 - - - 2 - - 88 - - - - 254 - - 40
15 2006-08-29 - 100 39 - - <1 - 18 14 92,000 - - - 2 - - - 2 - - 68 - - - - 185 - - <5
16 2006-09-20 - 150 - - - <1 - 2 2 200 - - - 2 - - - 2 - - 150 - - - - 273 - - -
17 2006-10-19 - 212 - - - <1 - 31 15 2,300 - - - 2 - - - 2 - - 86 - - - - 315 - - <5
18 2006-11-15 - 142 20 790,000 46 <1 - 13 2 110,000 8 4 - 2 0.3 0.1 - 2 1 0.1 71 - - - - 435 - - 60

Arithmetic mean - 148 40 1,195,000 39 - - 19 9 220,093 7 14 - 3 1 0 - 2 1 4 77 - - - - 242 0 0
Geometric mean - 134 38 1,124,278 36 - - 12 6 24,800 7 7 - 2 1 0 - 2 0 0 30 - - - - 231 - -

Percentille 80 - 208 54 1,438,000 51 - - 30 15 118,000 9 26 - 2 2 0 - 2 1 6 122 - - - - 281 0 0
Standard deviation - 57 15 572,756 18 - - 17 9 462,312 3 14 - 2 1 0 - 0 0 7 61 - - - - 84 0 0

MIN 63 31 20 790,000 24 - - 2 1 200 4 1 120 2 0 0 1 2 0 0 1 - - - - 160 0 0
MAX 63 220 61 1,600,000 68 - - 56 33 ####### 10 30 120 8 3 1 1 2 1 15 200 - - - - 435 0 0

n 1 17 8 2 5 - - 17 16 14 4 4 1 17 4 4 1 18 4 4 18 - - - - 10 9 9

16 Hale Accomack I 1 2005-06-09 64 220 98 - 64 - - 4 6 - 1 62 110 - 2 2 41 - 1 4 12 - - - - - 0 0 120
Chincoteague city 2 2005-07-13 - 160 - - - <1 - 2 3 920 - - - 2 - - - 2 - - 6 - - - - - 0 0 100

fecal coliform analysis other lab 3 2005-08-10 - 190 43 - - <1 - 2 2 1,600 - - - 2 - - - 2 - - 6 - - - - 197 0 0 -
4 2005-09-14 - 120 - - - <1 - 2 15 220 - - - 2 - - - 2 - - 4 - - - - 62 - - -
5 2005-10-12 - 170 - - - <1 - 2 1 110 - - - 2 - - - 2 - - 3 - - - - - 0 0 -
6 2005-11-09 - 80 28 16,000 1 <1 - 2 3 490 30 55 - 2 0.5 4 - 2 0.5 4 1 - - - - - 0 0 -
7 2005-12-14 - - - - - - - 45 2 2 - - - 2 - - - 2 - - 9 - - - - - 0 0 -
8 2006-01-10 - 220 - - - <1 - 6 2 240 - - - 2 - - - 2 - - 28 - - - - - 0 0 30
9 2006-02-07 & 08 - 160 46 - - <1 - 3 1 240 - - - 2 - - - 2 - - 11 - - - - - 0 0 10
10 2006-03-08 & 09 - 134 - - - <1 - 2 1 1,600 - - - 2 - - - 2 - - 13 - - - - 79 - - 50
11 2006-04-11 - 113 - - - <1 - 2 1 2,400 - - - 2 - - - 2 - - 4 - - - - - - - 5
12 2006-05-10 - 178 85 >1 600 32 <1 - 3 3 79 0.2 31 - 2 1 7 - 2 0.2 8 15 - - - - 133 0 0 <10

13 2006-06-13 - 157 - - - <1 - 2 3 3,500 - - - 8 - - - 4 - - 9 - - - - 184 - - <10

14 2006-07-19 - 138 - - - <1 - 2 1 >16 000 - - - >1600 - - - 2 - - 7 - - - - - - - 5
15 2006-08-29 - 101 43 - - <1 - 2 3 54 - - - 2 - - - 4 - - 15 - - - - 73 - - <1
16 2006-09-20 - 118 - - - <1 - 3 3 20 - - - 2 - - - 2 - - 6 - - - - 107 - - -
17 2006-10-19 - 119 - - - <1 - 2 7 >1 600 - - - 2 - - - 2 - - 19 - - - - 74 - - <5
18 2006-11-15 - 229 35 33,000 58 <1 - 19 1 350 0.4 48 - 2 1 3 - 2 2 3 23 - - - - 63 0 0 <5

Arithmetic mean - 153 54 24,500 39 - - 6 3 788 8 49 - 2 1 4 - 2 1 4 11 - - - - 108 0 0
Geometric mean - 147 49 22,978 18 - - 3 2 248 1 47 - 2 1 3 - 2 1 4 8 - - - - 98 - -

Percentille 80 - 188 77 29,600 60 - - 4 3 1,600 13 58 - 2 1 5 - 2 1 5 15 - - - - 153 0 0
Standard deviation - 44 27 12,021 29 - - 11 3 1,042 15 13 - 2 0 2 - 1 1 2 7 - - - - 52 0 0

MIN 64 80 28 16,000 1 - - 2 1 2 0 31 110 2 1 2 41 2 0 3 1 - - - - 62 0 0
MAX 64 229 98 33,000 64 - - 45 15 3,500 30 62 110 8 2 7 41 4 2 8 28 - - - - 197 0 0

n 1 17 7 2 4 - - 18 18 15 4 4 1 16 4 4 1 17 4 4 18 - - - - 9 10 10

FINAL TEST

FINAL TEST

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test
(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

Ponding (cm)L3Influent Ecoflo effluent L1 L2

17 Reed Accomack I 1 2005-06-14 64 200 35 - 50 - - - - - - - - - 2 0.5 18 - 13 0.1 41 - 1 5 5 - 0 0 -
Chincoteague city 2 2005-07-14 - 99 34 >1 600 35 <1 - - - - - - - 1 - - - 1 - - 47 - - - - - 0 0 -

fecal coliform analysis other lab 3 2005-08-11 - 160 22 >1 600 35 <1 - 14 - >1 600 8 20 120 2 - - - 2 - - 43 - - - - - 0 0 140
4 2005-09-15 - 130 - - - <1 - 8 26 22,000 - - - 2 - - - 2 - - 30 - - - - - 0 0 ±100
5 2005-10-13 - 110 - - - <1 - 5 3 200 - - - 2 - - - 2 - - 18 - - - - 366 0 0 -
6 2005-11-10 - 140 19 11,000 25 <1 - 2 5 17,000 8 40 - 2 1 21 - 2 2 17 33 - - - - 138 - - -
7 2005-12-15 - 170 - - - <1 - 6 2 2 - - - 2 - - - 2 - - 33 - - - - 134 0 0 160
8 2006-01-12 - 150 - - - <1 - 8 13 9,200 - - - 2 - - - 2 - - 88 - - - - 136 0 0 70
9 2006-02-09 - 210 44 - - <1 - 4 3 200 - - - 2 - - - 2 - - 73 2 1 10 8 112 0 0 60
10 2006-03-09 - 156 - - - <1 - 51 6 16,000 - - - 2 - - - 2 - - 74 - - - - 103 0 0 90
11 2006-04-13 - 174 - - - <1 - 2 3 2,800 - - - 170 - - - 2 - - 62 - - - - - 0 0 70
12 2006-05-11 - 130 89 >1 600 34 <1 - 21 56 540 17 8 - 20.2 27 - 2 3 0.1 43 - - - - 204 0 0 80
13 2006-06-15 - 96 - - - <1 - 5 13 54,000 - - - 2 - - - 2 - - 30 - - - - 175 - - 40
14 2006-07-20 - 176 - - - <1 - 3 5 24,000 - - - 2 - - - 2 - - 50 - - - - 168 - - 20
15 2006-08-31 - 83 40 - - <1 - 6 1 2 - - - 2 - - - 2 - - 86 - - - - 111 - - 50
16 2006-09-21 - 91 - - - <1 - 3 2 2 - - - 2 - - - 2 - - 44 - - - - 194 - - 50
17 2006-10-18 - 124 - - - <1 - 3 6 260 - - - 2 - - - 2 - - 61 - - - - 139 - - 30
18 2006-11-16 - 135 32 3,500,000 51 <1 - 12 2 12 6 6 - 2 1 34 - 2 5 0.1 35 2 0.2 4 4 112 0 0 75

Arithmetic mean - 141 39 1,755,500 38 - - 10 10 9,748 10 18 - 12 1 21 - 2 6 4 50 2 1 7 6 161 0 0
Geometric mean - 136 35 196,214 37 - - 6 5 544 9 14 - 2 1 10 - 2 4 0 46 2 0 6 5 151 - -

Percentille 80 - 172 42 2,802,200 50 - - 12 13 18,000 12 28 - 2 1 30 - 2 8 7 69 2 1 8 7 186 0 0
Standard deviation - 37 22 2,467,096 10 - - 12 14 15,092 5 16 - 41 1 14 - 0 5 8 20 0 0 3 2 70 0 0

MIN 64 83 19 11,000 25 - - 2 1 2 6 6 120 1 0 1 18 1 2 0 18 2 0 4 4 103 0 0
MAX 64 210 89 3,500,000 51 - - 51 56 54,000 17 40 120 170 2 34 18 2 13 17 88 2 1 10 8 366 0 0

n 1 18 8 2 6 - - 16 15 15 4 4 1 17 4 4 1 17 4 4 18 2 3 3 3 13 12 12

18 Palmer Accomack I 1 2005-06-07 55 130 73 1,600 48 - - 71 9 >1 600 12 0.1 76 2 2 0.1 27 2 2 0.1 44 2 10 0.1 47 76 0 24 0
Chincoteague city 2 2005-07-12 - 110 - - - 20 - 8 2 920 - - - 2 - - - 2 - - 36 - - - - 101 0 0 120

fecal coliform analysis other lab 3 2005-08-09 - 300 49 - - - - 8 1 >1 600 - 1 - 2 - - - 2 - - 22 - - - - 196 0 0 >160
4 2005-09-13 - 350 - - - <1 - 8 2 160,000 - - - 2 - - - 2 - - 20 - - - - 180 0 0 >160
5 2005-10-11 - 120 - - - <1 - 28 6 26,000 - - - 2 - - - 2 - - 20 - - - - - 0 0 140
6 2005-11-08 - 160 58 49,000 102 <1 - 6 2 13,000 6 30 - 2 4 0.2 - 2 2.2 0.1 24 - - - - 112 0 0 150+
7 2005-12-13 - 130 - - - <1 - 26 10 54,000 - - - 2 - - - 2 - - 27 - - - - 111 0 0 ±140
8 2006-01-11 - 160 - - - <1 - 20 8 240,000 - - - 2 - - - 2 - - 32 - - - - 121 - - 90
9 2006-02-08 - 200 39 - - <1 - 22 11 2,300 - - - 2 - - - 2 - - 22 2 2 0.1 81 96 0 0 90
10 2006-03-07 - 214 - - - <1 - 20 141,600,000 - - - 2 - - - 2 - - 19 - - - - - 0 0 120

The results are discard see remarks and field report 11 2006-04-12 - 184 - - - <1 - 90 36 >1 600 000 - - - 2 - - - 2 - - 24 - - - - - - - 110
12 2006-05-10 - 189 83 >1 600 20 <1 - 7 9 160,000 8 23 - 2 2 0.3 - 2 2 0.1 29 - - - - 129 - - 50
13 2006-06-14 - 206 - - - <1 - 12 7 140,000 - - - 31 - - - 31 - - 24 - - - - 164 - - <5
14 2006-07-19 - 190 - - - <1 - 16 9 160,000 - - - 2 - - - 22 - - 25 - - - - 138 - - 80
15 2006-08-31 - 68 80 - - <1 - 6 3 24,000 - - - 7 - - - 2 - - 37 - - - - 114 - - 80
16 2006-09-19 - 37 - - - <1 - 3 1 830 - - - 2 - - - 2 - - 76 - - - - 287 - - 70
17 2006-10-17 - 59 - - - <1 - 3 5 680 - - - 2 - - - 2 - - 74 - - - - 178 - - 20
18 2006-11-14 - 34 37 26,000 40 <1 - 2 1 620 8 35 - 2 2 0.2 - 2 4 0.1 51 2 1 0.1 58 159 16 30 30

Arithmetic mean - 158 60 25,533 52 - - 20 8 172,157 8 18 - 4 3 0.2 - 5 3 0.1 34 2 4 0 62 144 2 5
Geometric mean - 133 57 12,679 44 - - 12 5 21,066 8 4 - 2 3 0.2 - 3 3 0.1 31 2 3 0 60 136 - -

Percentille 80 - 204 79 39,800 70 - - 24 10 160,000 10 31 - 2 3 0.2 - 2 3 0.1 41 2 7 0 72 178 0 5
Standard deviation - 84 19 23,703 35 - - 24 8 403,004 3 16 - 7 1 0.1 - 8 1 0.0 17 0 5 0 17 53 5 11

MIN 55 34 37 1,600 20 - - 2 1 620 6 0 76 2 2 0.1 27 2 2 0.1 19 2 1 0 47 76 0 0
MAX 55 350 83 49,000 102 - - 90 36 ####### 12 35 76 31 4 0.3 27 31 4 0.1 76 2 10 0 81 287 16 30

n 1 18 7 3 4 - - 18 18 15 4 5 1 18 4 4 1 18 4 4 18 3 3 3 3 15 10 10

FINAL TEST

FINAL TEST

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test
(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

Ponding (cm)L3Influent Ecoflo effluent L1 L2

19 Thompson Glendale III 1 2005-11-02 3 410 39 >241 960 59 <1 - 2 1 860 2 27 42 1 0.5 3 86 1 1 4 28 - - - - - 0 0 STB-650
STB-650 2 2005-11-30 - 270 - - - <1 - 6 1 870 - - - 1 - - - 1 - - 9 - - - - - 0 0 -

3 2005-12-29 - 320 25 - - <1 - 2 1 5 - - - 1 - - - 1 - - 21 1 - - 18 - - - -
4 2006-01-26 - 380 - - - <1 - 2 1 120 - - - 2 - - - 2 - - 18 - - - - - 0 0 -
5 2006-02-22 - 400 - - - <1 - 2 1 290 - - - 2 - - - 2 - - 17 - - - - 69 - - -
6 2006-03-23 - 380 37 >241 960 62 1 - 5 1 116 0.2 37 - 1 0.2 0.4 - 1 0.3 0.5 5 - - - - - - - -
7 2006-04-19 - 474 - - - <1 - 2 2 5,480 - - - 1 - - - 1 - - 1 - - - - - 0 0 -
8 2006-05-18 - 327 - - - <1 - 2 3 2 - - - 1 - - - 1 - - 2 - - - - 111 - - -
9 2006-06-22 - 388 54 - - <1 - 2 1 62 - - - 1 - - - 1 - - 1 - - - - - - - -
10 2006-07-31 - 211 - - - <1 - 4 1 2,200 - - - 2 - - - 2 - - 4 - - - - 101 0 0 -
11 20006-08-22 - 175 - - - <1 - 2 1 260 - - - 2 - - - 2 - - 3 - - - - 163 - - -
12 2006-09-27 - 251 35 >241 960 112 <1 - 2 1 238 1 25 - 1 1 1 - 1 1 2 7 - - - - 43 0 0 -
13 2006-10-24 - 231 - - - <1 - 8 5 172 - - - 1 - - - 1 - - 6 - - - - - 0 0 -
14 2006-11-20 - 303 120 - - <1 - 2 7 365 - - - 1 - - - 1 - - 7 - - - - 49 0 0 -
15 2006-12-11 - 336 63 - - <1 - 30 21 15,500 - - - 1 - - - 1 - - 10 - - - - 69 0 0 -
16 2007-01-25 - 343 - - - <1 - 2 10 28 - - - 1 - - - 1 - - 6 - - - - 51 0 0 -
17 2007-02-13 - 421 - - - <1 - 5 19 537 - - - 1 - - - 1 - - 3 - - - - 38 0 0 -
18 2007-03-22 - 257 50 >2419600 83 <1 - 2 2 60 0 23 - 1 0.6 0.25 - 1 0.4 0.1 5 1 0.4 0.1 3 44 - -
19

Arithmetic mean 3 327 53 #DIV/0! 79 - - 5 4 1,509 1 28 42 1 1 1 86 1 1 2 8 1 0 0 10 74 0 0
Geometric mean 3 316 47 #NUM! 77 - - 3 2 218 1 27 42 1 0 1 86 1 1 1 6 1 0 0 7 66 #NUM! #NUM!

Percentille 80 3 395 59 #NUM! 95 - - 5 6 866 1 31 42 2 1 2 86 2 1 3 14 1 0 0 15 103 0 0
Standard deviation #DIV/0! 81 30 #DIV/0! 24 - - 7 6 3,728 1 6 #DIV/0! 0 0 1 #DIV/0! 0 0 2 8 0 #DIV/0! #DIV/0! 11 40 0 0

MIN 3 175 25 0 59 - - 2 1 2 0 23 42 1 0 0 86 1 0 0 1 1 0 0 3 38 0 0
MAX 3 474 120 0 112 - - 30 21 15,500 2 37 42 2 1 3 86 2 1 4 28 1 0 0 18 163 0 0

n 1 18 8 0 4 - - 18 18 18 4 4 1 18 4 4 1 18 4 4 18 2 1 1 2 10 11 11

20 Garcia Madison IV 1 2006-01-31 6 170 36 12 30 <1 - 2 1 5 0.2 35 36 2 0.2 13 16 2 0.2 0.2 7 2 0.2 0.6 41 - - - STB-650
STB-650 2 2006-02-23 - 140 - - - <1 - 4 2 2,200 - - - 2 - - - 2 - - 2 - - - - 125 - - -

3 2006-03-29 - 163 61 - - <1 - 3 1 184 - - - 1 - - - 1 - - 2 - - - - 129 - - -
4 2006-04-25 - 162 - - - <1 - 2 2 205 - - - 1 - - - 1 - - 3 - - - - 57 0 0 -
5 2006-05-25 - 151 - - - <1 - 2 1 45 - - - 1 - - - 1 - - 2 - - - - 11 - - -
6 2006-06-22 - 270 62 >241 960 70 <1 - 4 1 387 19 25 - - - - - - - - - - - - - 128 - - -
7 2006-08-02 - 189 - - - <1 - 2 1 370 - - - 2 - - - 2 - - 1 - - - - 125 - - -
8 2006-08-24 - 156 - - - <1 - 2 1 2,400 - - - 2 - - - 2 - - 3 - - - - 135 - - -
9 2006-09-28 - 206 43 - - <1 - 5 1 9 - - - 1 1 2 - 1 1 2 4 - - - - 138 - - -
10 2006-10-26 - 155 - - - <1 - 2 1 488 - - - 1 - - - 1 - - 3 - - - - 162 - - -
11 2006-11-21 - 219 - - - <1 - 2 1 53 - - - 1 - - - 1 - - 1 - - - - 181 0 0 -
12 2006-12-12 - 184 56 242,000 71 <1 - 2 1 22 6 48 - 1 0.2 2 - 1 0.4 2 4 - - - - 402 0 0 -
13 2007-01-24 209 - - - <1 - 2 1 55 - - - 1 - - - 1 - - 1 - - - - 171 0 0 -
14 2007-02-20 - 171 - - - <1 - 5 1 816 - - - - - - - - - - - - - - - 162 0 0 -
15 2007-03-20 - 179 31 - - - - 6 2 613 - - - 1 - - - 1 - - 1 - - - - 156 0 0
16 2007-04-18 - 218 - - - <1 - 11 5 1,990 - - - 1 - - - 2 - - 1 - - - - 149 0 0
17 2007-05-23 - 210 - - - <1 - 7 6 2,480 - - - 1 - - - 1 - - 1 - - - - 161 - -
18 2007-06-20 - 151 54 2,420 63 <1 - 3 2 980 18 23 - 26 0.3 1.2 - 7 0.4 1.3 6 - - - - 170 - -

19 2007-07-25 - - - - - - - - - - - - - 1 - - - 1 - - - 1 0.6 0.1 1 - - -

Arithmetic mean 6 184 49 81,477 58 - - 4 2 739 11 33 36 3 0 4 16 2 1 1 3 2 0 0 21 151 0 0
Geometric mean 6 181 48 1,915 55 - - 3 1 234 5 31 36 1 0 3 16 1 0 1 2 1 0 0 6 128 #NUM! #NUM!

Percentille 80 6 210 60 146,168 70 - - 5 2 1,586 18 40 36 2 1 6 16 2 1 2 4 2 1 1 33 168 0 0
Standard deviation #DIV/0! 33 12 139,022 19 - - 2 1 891 9 11 #DIV/0! 6 0 6 #DIV/0! 1 0 1 2 1 0 0 28 78 0 0

MIN 6 140 31 12 30 - - 2 1 5 0 23 36 1 0 1 16 1 0 0 1 1 0 0 1 11 0 0
MAX 6 270 62 242,000 71 - - 11 6 2,480 19 48 36 26 1 13 16 7 1 2 7 2 1 1 41 402 0 0

n 1 18 7 3 4 - - 18 18 18 4 4 1 17 4 4 1 17 4 4 16 2 2 2 2 17 7 7

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
- L1: 12 inches underneath the bottom of the Ecoflo absorption field

- L2: 12 inches underneath the Ecoflo absorption field and 10 feet apart the foot print of the absorption field

- L3: Up gradient to measure the background contamination

Realised by: Collaboration of: - nw: no water

Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbol "<".

Premier Tech Environment Bruce King - Data treatment do not include values with ">".

Tap water Flow Rate

Sites County
Soil 
type

Sampling Date Chloride BOD5 TSS Fecal TKN
N-NOx

field test
(res. of lab)

Chloride CBOD5 TSS Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride Fecal TKN N-NOx Chloride app. GPD
Central 
support

Edge of 
abs. field

INTERNE ETGMonitoring Protocol

Flow 
measurement 

of the 
sampling 
(ml/min)

Ponding (cm)L3Influent Ecoflo effluent L1 L2

21 Loomis Mt Jackson IV 1 2006-09-14 8 124 36 >241 960 67 <1 - 9 2 54,800 3 29 45 1 0.2 6 10 1 0.2 0.4 10 - - - - - - - STB-650
STB-650 2 2006-10-12 - 95 - - - 1 - 8 2 1,790 - - - 1 - - - 1 - - 16 - - - - 124 - - -

3 2006-11-09 - 88 120 - - 1 - 10 2 16,200 - - - 1 - - - 3 - - 19 - - - - 43 - - -
4 2006-12-05 - 195 - - - <1 - 10 6 4,610 - - - 1 - - - 1 - - 7 - - - - 79 0 0 -
5 2007-01-09 - 169 - - - <1 - 13 4 2,610 - - - 2 - - - 1 - - 14 - - - - 298 0 0 -
6 2007-02-28 - - - - - <1 - - - - - - - - - - - - - - - - - - - 2 0 0 -

7 2007-03-21 - 244 27 29,100 86 - - - - - - - - 1 1 8 - 1 0 1 3 - - - - 24 - - -

8 2007-04-19 - 236 36 18,700 84 <1 - 5 3 488 6 35 - 1 0 4 - 1 0 0 1 - - - - 32 - - -
9 2007-05-31 - 82 - - - <1 - 5 3 1 - - - 1 - - - - - - - - - - - 25 - - -
10 2007-06-27 - 163 27 4,390 84 <1 - 7 4 620 6 35 - 1 1 0 - - - - - - - - - 31 - - -
11 2007-07-26 141 - 39,900 - <1 - 6 3 20,100 - - - - - - - - - - - - - - - 65 - - -

2007-07-26 - - 30,800 - idem - - - - - - - - - - - - - - - - - - - idem - - -
12 2007-08-29 - 69 - - - <1 - 120 2 >241 960 - - - 1 - - - 1 - - 8 - - - - 73 - - -
13 2007-09-25 - 170 31 921 48 <1 - 6 1 1 2 29 - - - - - - - - - - - - 60 - - -

14 2007-11-08 - <49.8 - - - 2 - 2 3 249 - - - 2 - - - 2 - - 6 - - - - 69 - - -

15 2007-11-29 - 114 - - - 1 - <175 3 >2419.6 - - - 1 - - - 1 - - 12 - - - - 43 - - -
16 2008-01-09 - 144 14 - - 1 - 3 1 1 - - - 1 - - - 1 - - 9 - - - - 64 - - -
17 2008-01-30 - 177 - - - 1 - 2 4 3,870 - - - 1 - - - 1 - - 3 - - - - 28 - - -
18 2008-02-28 - 137 - - - - 8 2 19,900 - - - - - - - - - - - - - - -

Arithmetic mean 8 147 42 20,635 74 - - 14 3 8,946 5 32 45 1 1 4 10 1 0 1 9 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 66 0 0
Geometric mean 8 138 34 11,803 72 - - 7 2 647 4 32 45 1 0 3 10 1 0 0 7 #NUM! #NUM! #NUM! #NUM! 44 #NUM! #NUM!

Percentille 80 8 177 36 30,800 84 - - 10 4 17,680 6 35 45 1 1 7 10 1 0 1 14 #NUM! #NUM! #NUM! #NUM! 73 0 0
Standard deviation #DIV/0! 52 35 15,507 16 - - 29 1 15,171 2 4 #DIV/0! 0 0 3 #DIV/0! 1 0 1 5 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 68 0 0

MIN 8 69 14 921 48 - - 2 1 1 2 29 45 1 0 0 10 1 0 0 1 0 0 0 0 2 0 0
MAX 8 244 120 39,900 86 - - 120 6 54,800 6 35 45 2 1 8 10 3 0 1 19 0 0 0 0 298 0 0

n 1 16 7 6 5 - - 15 16 14 4 4 1 14 4 4 1 12 3 3 12 0 0 0 0 16 3 3

up dated December 22, 2006
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APPENDIX B 

 

Phosphorus results table 
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Table 1S:   Phosphorus Concentrations in Influent to, Effluent from, and Shallow 

Groundwater at Selected ECOFLO® Peat Wastewater Treatment Systems (as 

mg/l) 

Site 
Soil 

Type 
STE PFE % Removal 

Lysimeter #1 

(12” under peat filter) 

Site 1, 01-04 2 7.1 6.5 8.5 0.1 

Site 1, 04-04 2 5.3 4.5 15.1 0.1 

Site 1, 11-04 2 6.7 5.7 14.9 0.1 

Site 1, 01-05 2 4.9 3.8 22.4 0.1 

Site 2, 01-04 1 6.4 4.9 23.4 0.2 

Site 2, 04-04 1 5.3 4.7 11.3 0.1 

Site 2, 11-04 1 7.1 6.7 5.6 0.2 

Site 2, 01-05 1 6.8 6.0 11.8 0.1 

Site 6, 04-04 1 5.2 4.9 5.8 0.1 

Site 6, 11-04 1 4.9 4.5 8.2 0.1 

Site 6, 01-05 1 5.5 5.1 7.3 0.1 

 

 

Table 2S:   Phosphate Levels as Ortho-Phosphorus or Soluble Phosphorus in Lysimeter 

Samples Collected below Soil Mantle and Background (as mg/l)  

Site 
Soil 

Type 

Lysimeter 1 

(12” under peat filter) 

Lysimeter 2 

(10 ft apart) 

Lysimeter 3 

(Background) 

Site 1, 01-04 2 0.02 0.02 0.02 

Site 1, 04-04 2 0.02 0.02 0.02 

Site 1, 11-04 2 0.02 0.02 0.02 

Site 1, 01-05 2 0.02 0.02 0.02 

Site 2, 01-04 1 0.10 0.02 0.03 

Site 2, 04-04 1 0.07 0.02 0.02 

Site 2, 11-04 1 0.02 0.02 0.02 

Site 2, 01-05 1 0.05 0.02 0.02 

Site 6, 04-04 1 0.02 0.02 0.02 

Site 6, 11-04 1 0.02 0.02 0.02 

Site 6, 01-05 1 0.05 0.02 0.02 

Site 12, 2-05 3 0.02 0.02 0.03 

Site 12, 5-05 3 0.05 0.02 0.02 

Site 12, 9-05 3 0.03 0.02 0.02 

Site 12, 12-05 3 0.02 0.02 0.02 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix III 

 
Virginia-licenced P.E certification 

Compliance with TL-3 treatment standards 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix IV 

 
ECOFLO® Biofilter O&M manual & 

Virginia-licenced P.E certification relative to 

service and maintenance requirements  

of the product 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix V 

 
Maintenance records 

  











































 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix VII 

 
Statistical analysis 

 




