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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 Il. 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
e 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)
e 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
e 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:
e Mid-Atlantic Laboratories, and
e 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
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be expected to consistently produce "end-of-pipe" effluent meeting TL-3. The written certification
is provided in Appendix Ill.

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 Quarterly over a 12-months
consecutive months period (consecutive)

ECOFLO® effluent and Fecal
Coliforms: monthly
Septic tank effluent

o BODs: monthly

o TSS: quarterly

o Fecals: 6 months
Other parameters: 6 months

24 20

Sites selection 6 sites for each of the 4 soil ¢ No requirements relative to
Type soil type
Permanent homes * Permanent homes
*  Minimum occupancy of 2
people
Pointhofssampling(treatment i WY ol d ok 1o =1 i =gl 1. Septic tank effluent
train) 2. ECOFLO® effluent 2. Treatment system effluent

3. 1ftinthe 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
Type of sampling Grab samples: Grab or composite samples
1. Septic tank effluent could be performed
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
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Protocol requirements 2003 Protocol GMP 2016-03

Main parameters monitored BODs, TSS, Fecal Coliforms, Essentially BODs and TSS, mean
Nitrate, TKN, wastewater flow to determine water usage or
(event counter) flow

Performance requirement < 30 mg/L for BODs and TSS < 10 mg/L for BODs 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

Targeted performance < 10 mg/L for BODs and TSS W/0

<10 CFU/100 mL (geomean) and
< 200 CFU/100 mL (single
sample) at 1 ft directly
underneath the application area
of treated effluent

Analysis method BODs SM 5210B

TSS SM 2540D

Fecal SM 9221C

TKN  SM 4500NorgC

Nitrate SM 4500NO3D

Standard Methods for the
Examination of Water &
Wastewater, 18" 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.
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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.
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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.
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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 Dr. Albert Rubin

Delmarva Septic Solution
(local distributor)- Pat Frer

Verification Organization

Accredited Laboratories
Testing Organization Mid-Atlantic Laboratories

Bruce King Air, Water & Soil
Laboratory
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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 | covers this aspect in detail.

L GO B2

Marie-Christine Belanger
Product Director

200 Kellv Rd. Suite B, Ouakertown, PA 18951 U.S.A.  +1215536-2782 PREMIERTECHAOUA.COM



(’? PREMIER TECH

AQUA

Appendix |

Approved Sampling Protocol for Field Testing,
Sampling and Evaluation of Premier Tech ECOFLO®
Sewage Treatment System

- July 2003
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Introduction

On July 2002, Premier Tech Environment sought and received Provisional Approval, GMP
#118, from the Commonwealth of Virginia’s Department of Health for the ECOFLO® ST-650 and
STB-650 onsite wastewater treatment system. This Provisional Approval 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 main objective of the present document is to describe in detail the sampling protocol for the
field testing, sampling and evaluation proposed by Premier Tech Environment to the Virginia
Department of Health.

1 Organization

The realization of this protocol implies the participation of several parties:

- Premier Tech Environment: Ecoflo: Manufacturer
Contact: Marie-Christine Bélanger, Director Technological Development

Premier Tech, manufacturer of the technology to be testes, will provide 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.: VA Ecoflo Distributor
Contact: Patrick Frere, Vice-President

Delmarva, Premier Tech’s exclusive product distributor in Virginia, will provide the
required sampling equipment, coordinate and oversee the installation of those
equipment under the supervision of Dr. Rubin and the assent of the Virginia Department
of Health.

- Dr. Robert Rubin: NC State University
General coordination and supervision of field work

Dr. Rubin, professor and extension specialist at the NC State University, will provide
overall coordination and supervision. Dr. Rubin, will also be responsible of providing
training to Delmarva and the Independent field technician on use and installation of
sampling equipment and sampling procedure.
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Revised Version

- Commonwealth of Virginia Department of Health
Contact: Dr. Don Alexander

VDH will provide input on the development of final sampling protocol and will counsel
Delmarva on selection of sites for sampling.

- Independent Field Technician Trained by Dr. Rubin and Premier Tech Environment

- Mid-Atlantic Laboratories: VA Certified Laboratory
Contact: Sylvia Stroke

The figure below presents the general organizational structure for the realization of the protocol.

Virginia Monitoring Protocol
Organizational Structure

VA Department of Health

Premier Tech Environment Delmarva Septic Solutions GMP #118
Ecoflo Manufacturer Ecoflo Distributor — VA
Marie-Christine Bélanger Patrik Frere D_r. Bop AIexan_der
Supervision & Inspection Control
|
v

Dr. Rabert Rubin
CGeneral coordination and
Supervision of field works
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2 Site selection

2.1 Selection Procedure

Premier Tech Environment’s sampling campaign will be carried out with sites selectively chosen
using the Soil Type and Installation Scenario Criteria explained hereafter. For each of the four
(4) types of soil, six (6) sites will be chosen. In the first year, emphasis will be placed on
attempting to monitor at least two (2) sites for each type of soil for a total of 8 sites.

Through previous meetings with the Virginia Department of Health; Premier Tech Environment
has been made aware of the difficulty in finding sampling sites in Types | and IV soils. Despite
this challenge, Premier Tech Environment and Delmarva Septic Solutions, Inc. will attempt to
locate the required number of Types | and IV sampling sites within the boundaries of the
Commonwealth of Virginia. However, if this proves to become impossible within the proposed
sampling campaign time schedule; then Premier Tech Environment would like to have the
flexibility to locate such sampling sites in neighboring states. Those sites chosen would be
located in either North Carolina or Pennsylvania. Specifically, eligible Type | sites would be
located in the Coastal Plain areas of North Carolina with soil characteristics similar to Type |
soils in Virginia. Moreover, eligible Type IV sites would be located in the Plateau or Mountain
regions of Pennsylvania with soil characteristics similar to Type IV soils in Virginia.

2.2 Different installation Scenarios Utilizing Ecoflo® Biofilters

When possible, Premier Tech Environment would like to perform sampling on sites that utilize
different installation scenarios. Due to the proprietary design of the ST-650 and the STB-650
Biofilters; as well as the PSA-240 and the PSA-240L Pumping Stations, Premier Tech
Environment’s products can be installed in several different combinations or configurations.
Premier Tech believes that one benefit of the required sampling campaign would be to
demonstrate that the Ecoflo’s treatment capabilities are uniform; despite the soil condition and
installation configuration at a particular site. Following are the different types of Installation
Scenarios that would be possible to sample in Virginia.

1. Septic tank gravity flowing to PSA-240; and pumped to ST-650; overtop absorption bed.

2. Septic tank gravity flowing to ST-650; over-top absorption bed.

3. Septic tank gravity flowing to STB-650; pumped by PSA-240L to trenches.

4. Septic tank gravity flowing to STB-650; pumped by PSA-240L to absorption bed.

5. Septic tank gravity flowing to STB-650; gravity flowing to trenches.
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6. Septic tank gravity flowing to STB-650; gravity flowing to absorption bed.

2.3 Home Owner Authorization

Premier Tech Environment's authorized Virginia Distributor, Delmarva Septic, will coordinate
required authorization from homeowners at selected sampling sites. Delmarva Septic will
receive written authorization from homeowners to allow necessary access to sampling sites for
VDH, Delmarva Septic, Premier Tech Environment, and other parties involved in the monitoring
program.

3 Time-Table

The 24 systems to be tested will be installed progressively over the next two years. This will
enable the require sampling protocol to be completed by January, 2007. Following is a detailed
breakdown and time schedule for installation of systems to be sampled:

o Before 1 October 2003 : 8 systems (the last sampling of this cohort will be in April
2005).

e Before 1% October 2004 : 10 more systems (the last sampling will be in April 2006).

o Before 1* July 2005 : 6 more systems (the last sampling will be in January 2007).

A list of sampling sites is presented below. Among this list, eight sites have been primarily
selected for the first year of the monitoring protocol. To date, no Type IV sites have been
located.

MONITORING PROTOCOL — YEAR 1

No. | Name Address Permit No. |Soil type

1 | Nathaniel Sawyer City of Suffolk 58--03-0093 | Type |

2 |Bethel Meth. Parsonage |Lancaster County Type |

3 [Kenneth Beatley Lancaster County 161-02-323 | Type |l
4 |Joseph Humphreys Lancaster County 151-03-009 | Type ll
5 |Steven Pittman Lancaster County Type I
6 | Willie Goodrich, 11l Prince George County 03-174-0047 | Type lll
7 |Essie Smith Westmoreland County 196-03-012 | Type il
8 |Shirley Campbell Westmoreland County 116-02-154 | Type lli
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MONITORING PROTOCOL — YEAR 2

No. Name | Address | Permit No. | Soil type

9to 18 | To be determined

MONITORING PROTOCOL — YEAR 3

No. Name | Address | Permit No. l Soil type

19 to 24 | To be determined

We propose to update and complete this list every six months.

4 Installations

Per Virginia Department of Health GMP #118, Ecoflo® Provisional Approval, the type of
sampling devices and their placement on the selected site shall be as follows:

‘Each system selected by the Division and Premier Tech Environment for
sampling shall have two suction lysimeters installed for the pumose of
sampling effluent. At least one of these lysimeters shall be located beneath the
footprint of the Ecoflo® Biofilter system. One lysimeter may be located beneath
an absorption field trench provided it is located within the first ten feet of the
trench. Because of the advantages of installing monitoring devices at the time
of system installation, as compared with retrofitting of monitoring devices to
systems already installed, the Division or Premier Tech Environment may
contact a local health department for assistance in the scheduling of
installation of systems selected for sampling. The suction lysimeters must be
designed and installed to preclude the entrance of untreated effluent and the
final design and installation process shall be agreed between VDH and
Premier Tech Environment within six months of installing the first system and
prior to installation of any of the lysimeters.”

‘Effluent samples shall be collected from at a depth of 12" below the bottom of
the absorption area. For the purposes of evaluating test results, samples will
be collected to assess performance at a point below an estimated 12" of
unsaturated soil.” [Note: As initially permitted, systems installed in soils with a
percolation rate of less than 50 minutes per inch, and in accordance with this
protocol, will not always be installed at least 12 inches above a seasonally
saturated horizon.]
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Figure 1 a and b shows typical installations with all monitoring devices. The proposed testing
will be accomplished using High Flow Porous Ceramic Cup Suction Lysimeter model 1920F1-
BO1M3. The 1920F1 Pressure/Vaccum Soil Water Sampler consists of a PVC body with a
ceramic cup epoxy bonded to one end. The porous ceramic cup has an outside diameter of
1.9" and is 2.0” in length. The BO1M3 ceramic cup consists in a 1 bar high flow porous ceramic
cup. Nylon compression fittings are threaded into the top cap and are used to attach lengths of
polyethylene tubing for surface access. The specified lysimeters are manufactured by Soil
Moisture Inc. A description of the products is presented in the Appendix A.

Figure 1a - Typical Ecoflo installation with monitoring components
Bottomless system (ST-650)

B
)
Lysmeter 1\©
’l

Qutlet port sampling device

Hydraulic gradient

Absorption bed
Plan view
~——— Lysimeter 2
Outlet port samphing device \ _~ Final grade
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Geotextle
Absorption bed

\C 0300050000000, °°g°°°°;° n°ng°
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@ Groundwater bedrock or impervious layer

Section A-A
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Figure 1a — Typical Ecoflo installation with monitoring components

Bottomless system (ST-650)
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Figure 1b — Typical Ecofio installation with monitoring components
System with bottom (STB-650)
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Suction lysimeters are installed at the desired depth and left in the soil, allowing periodic
sampling to occur with a minimal disturbance of the soil. The samplers consist of a porous
ceramic cup and a sample collection tube. A vacuum pump is used to create a vaucum in the
sampler, which allows water from the soil to be drawn through the ceramic cup and into the
sampler. The water sample can then be extracted from the collection tube and taken to the
laboratory for analysis.

Lysimeter installation procedure is presented in Appendix B.

5 Sampling

5.1 Samples

After the filter bed has been used for a period of at least four weeks, the sampling program for
each site will be initiated. Each system will be sampled monthly for 18 consecutive months.

Four samples could be taken :

¢ Influent of the peat filter (correspond to the septic tank effluent).

o Treated effluent of the peat bed (interface of peat bed bottom and absormption area).

o Treated effluent at a depth of 12" below the bottom of the absorption field (below the
footprint of the Ecoflo).

o Treated effluent at a depth of 12" below the bottom of absorption trenches, if utilized;
and within the first 10 feet of the trench.

e Groundwater at a depth of 12" below the bottom of the absorption field, at a site outside
the designated absorption area. (To analyze for background contamination)

5.2 Monitoring Program

The table below indicates the analysis to be performed on each site and the frequency for each
sample to be collected (in parenthesis: total number of samples by site at the end of the
sampling program).
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All the samples will be delivered to an Independent Laboratory duly certified by the Virginia
Department of Health. The only exception will be the nitrate from the septic tank effluent, which
will be completed in the field. Generally, a septic tank effluent does not have any nitrate, but
this will be verified by a field qualitative method (HACH® test strips for nitrate Cat. 27454-25 or
equivalent).

In addition, in order to measure the potential for background contamination, it is proposed to
install some sites with an additional lysimeter upstream from the Ecoflo unit. Sampling
frequency to measure the potential background contamination will be determined in function of
the first sample results.

Analysis method for each parameter are presented in the table below.

PARAMETERS ANALYSIS METHOD
BODs SM 5210B
TSS SM 2540D
TKN SM 4500NorgC
Fecal Coliform SM 9221C
Nitrate SM 4500NO3 D
Chiloride SM 4500C1 C

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

Finally, all sites will be equipped with an event counter that will count 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.

5.3 Sampling Method for the influent of the Ecoflo Peat Biofilter

The method is detailed at Appendix C.

5.4 Sampling Method for the Effiuent of the Ecoflo Peat Biofilter

The method is detailed at Appendix D.
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5.5 Sampling Method for the Lysimeter

The method is detailed at Appendix E.

6 Standards

According to the Ecoflo’s provisional approval, the table below describes the sampling
standards for each site to be tested.

EFFLUENT
PARAMETERS INFLUENT (PEE:FTL;::L\) (12” BELOW THE BOTTOM OF THE
ABSORPTION FIELD)
TSS - - <30mglL @
>100 and <300
(for any individual
BOD; samples) - <30 mglL

> 150 mg/L (average)

Fecal Coliforms

<10 CFU/100 mL
(geometric mean)

<200 CFU/100 mL (single sample)

Nitrate

No standard is established. But results may be used to demonstrate the

performance.

Chlorides

Increase compared to tap water.

1. The TSS and BODs will not be analyzed from the samples collecting by the

lysimeters but at the effluent of the peat bed.

It is assumed that if the 30 mg/L

standard is achieved at the effluent of the peat bed, it is certainly less than that
everywhere in the absorption bed.

iPremier Tech Environment
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7 Surfacing and Ponding Follow-Up

Two monitoring ports will be installed at each site. One just at the limit of the Ecoflo fiberglass
shell and the other at limit of the absorption bed. At each sampling, the ponding depths will be
monitored at these two ports.

The figure below shows an overhead view plan with the location of the two monitoring ports.

Va ~N Monitoring ports
4
9

v /‘ ECOFLO fiberglass shell
l§—————— Absorption bed limit

8 Communication during the monitoring program

Each year in March (March 2004, 2005, 2006 and 2007), a report presenting all the resuits of
the monitoring program will be presented to the Virginia Health Department by the third party
and Premier Tech Environment. Within eight weeks following the receipt of the report, a
meeting will be planned in order to discuss the results and, if appropriate, to agree about the
remaining activities of the monitoring program.

However, we propose that a meeting be held within the first 3 months of the campaign; towards
the beginning of monitoring activities. This will allow for an initial status/results report to be
presented to the advisory committee.

9 Result Analysis

When samples do not meet treatment standards specified in section 5, since systems are
sampled every month, no additional samples will be taken.
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Revised Version

APPENDIX A

Lysimeters Technical Information
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Revised Version

1920F1 SOIL WATER SAMPLER

The 1920F1 Pressure/Vocuum Soil Water Sampler consists ofa PVC body with a commic
cup epoxy bonded to one end. The purous eeramic cup has nn ontside diameler of 1.9"01.8
emandis 2.0"13.0 amo in length. The 1920F1 1= normally supplicel with n 2 bar 1200 kPas
ceramic cap, but 0.5 bar (30 kPay and 1 tar 1100 kPay cups are alvo svanlable. Nvlon
compresson fitting: are threaded into the top cap and are used to attuch lengths of Poly-
ethylene tubing to o remote sampling slation. A pressure-vacuum hand pump, Mode)
20066G2, 1+ used for evacuating the sumpler and recovering the sample. For situation=
where speaific denmng operntimgs are required, the 1920F1K1, which ha: a removable

cetamic cup, 1= availahle.

Please speeify ceramic cup:

-ho.sM2 1/2 BAR FOROUS CERAMIC CUP

-fi02012 2 BAR POROUS CERAMIC CUT

-Fo1M3 1 EAR HIGH FLOW POROUS C ERAMIC CUP

Product No. _Desaripticn S Weight

1920F 1L06-BiM# P/V SOIL WATER SAMPLER. 6" (13 cm) length 0.17 kg

1920F11L12-BaM# P/V SOIL WATER SAMPLER. 12" 130 cmi length 0.26 kg=

1920F1L.24-BiM# P/V SOIL WATER SAMPLER. 21" 161 cm) length 0.11 kg

1920F1L36-Bs#M# P/V SOIL WATER SAMPLER, 267191 cm) length 0.68 kg=

1920 installed

Acoessories - o

Product No. Descniption ) Wweight

Na2OW030 BENTONITE, 50 Ib. bag 22.68 kgs
Uised te =eal soil in stallation of Soil Water Sumplers.

0850WO030 SILICA FLOUR, 50 Ib. bag 22 68 kg
Ured to provide gond hydmulic connection between soil and porous
teramic cup when inelalling Soil Water Samplers.

1902K3 CENTRALIZER WITH ADAPTER KIT A5 kgs
Includes two 1902K1 and one Centralizer

1902K4 1.5" STAINLESS STEEL COUPLING ASSY 0.07 kgs
[":ed to couple 1920 10 1.3" PVC conduit. No adhesive required.

1903L100 BLACK POLYETHYLENE TUBING, 100 ft. length 1.30 kg

180311000 BLACK POLYETHYLENFE. TUBING, 1000 ft. length 7.60 hgs

19011100 GREEN POLYETHYLENE TUBING, 100 fi. length 1.30 kgs

190111000 GREEN POLYETHYLENF TUBING, 1000 fi lrngth 7.60 kg

1920F 1K1 UNASSEMBLED 1920F1L# 2.7 Ibs

2006G2 PRESSURE/VACUUM HAND PUMP 2.19 kgs
Provider vacuums up to 0.9 bar 190 kPar and prexsures up to 75 pa
(300 kPa ). Includes pump, vacuum dial gnuge. fittings, & inline filler:

2031G2 CLAMPING RING, one dozen 0.03 kg+

MRTo03 NEOPRENE TUBRING, 3/16" 1.D. X 1/8" wall, per foot 0.01 kg
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Revised Version

APPENDIX B

Lysimeter Installation Procedure
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LYSIMETER INSTALLATION PROCEDURE

Gather tools:

Auger, shovel, tape measures, channel locks, knife or scissors for cutting neoprene
tubing and polyethylene tubing, pencils, paper, clipboard, straight edge for drawing,
eraser, camera

Supplies:

Lisymeter, green polyethylene tubing, black polyethylene tubing, neoprene tubing,
clamping rings, valve boxes

At each site, two lysimeters will be installed in the footprint of the soil absorption area (as
presented in Figure 1 a and b). Some selected sites will be equipped with a third lysimeter
installed upslope from the soil absorption system to measure background on the lot.

1.

2.

Let the homeowner know that we are on site and what we are doing.
Locate the soil absorption area.

Determine depth of the soil absorption system by probing.

Assemble the lysimeter tubing, connections and tubing clamping rings.

Drill a 2 %2 inch access hole to the desired depth (according to figure 1 a and b). For very
shallow depths a hand auger can be used.

Make a slurry of silica flour from about 2 cups of silica flour. Make the slurry pourable, so it
will go into the auger hole.

Connect the vacuum/pressure line (black polyethelene) to the longer outlet tube. Connect
the return flow line (PTFE, stainless steel or polyethelene) to the shorter lysimeter outlet.
Stainless steel unions can be used for this purpose. After testing the lysimeter system for
leaks, lower the lysimeter into the hole, and push it all the way to the bottom of the access
hole, into the slurry to ensure good contact with the soil.

It is often convenient to place a 1-1/4" OD (1" ID) plastic pipe over the vacuum/pressure and
return flow lines in order to push the lysimeter to the desired depth. This pipe can be left in
place to protect the tubing. With the right adapter, the plastic pipe can be screwed onto the
threaded top of the lysimeter.
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8. Place some soil (about ¥; or so) from the bottom of the auger hole onto the silica flour slurry
(to keep the bentonite/sand mix from mixing with the silica flour).

9. Fill the annular space with a bentonite /sand mixture.
10. Dig around the top of the installation to make an excavation for the valve box.

11. Place the valve box flush or nearly flush with the final grade, and finish grading to ciean up
around the valve box.

12. Triangulate into the valve boxes so that they may be located in the future in case
landscaping or other activities cover them.

13. Record the locations of the valve boxes, the depth of the installation, and the date of the
installation. Include the address of the home.

14. Take photographs of the site.

15.Send a copy of the map to the laboratory or field works people so they can locate the
lysimeters.
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APPENDIX C

Sampling Method for the Influent
of the Ecoflo Peat Biofilter

- Grab sample
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INFLUENT GRAB SAMPLE PROCEDURE

NOTE: Pull influent samples after the end of effluent sampling
Or
Take a lot of precaution to avoid cross contamination of effleutn sample

[ Is wastewater flows from the septic tank to the Ecoflo ? ]:
|
v v
YES NO
Y
R tipping bucket
d:\:?a%;entg:ﬁ:: flo tipping bucket or Influent Flush the toilet a few times
7 Or
L 2 -~ Insert hose graden in the 1st inspection hole of the
Take the sample in a combo-container septic tank or in the clean out between the house and
) the septic tank

v

r '
Re-install the tipping bucket r
| .
v
' 3
Fill analysis bottles
v
7 Y
Fill up sampling report
\. v
v
'a N
Clean the combo-container

If applicable, you could also do influent sampling in the pumping station between septic tank and
ECOFLO.

Or

Start manually the pump of the pump station and take sample in the ECOFLO (do not take the early
beginning of the flow, but wait few seconds, and start to fill the combo-container).

Note: It is always easier to use wide mouth containers or bottles.
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APPENDIX D

Sampling Method for the Effluent
of the Ecoflo Peat Biofilter

- Controled grab St-650

- Grab STB-650

[Premier Tech Environment
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CONTROLLED GRAB SAMPLING PROCEDURE

WITH PORTABLE SAMPLER G-2
ECOFLO ST-650 WITH DEPORTED SAMPLING PORT

Materials
o Clean ECOFLO SAMPLER G-2.
e Clean ECOFLO sampling flask.
o ECOFLO sampling flask holding pole.
o Liquid waste container.
o Combo-container cleaned by a laboratory or equivalent.
o Cooler.
o Frozen ice-pack or ice cubes.

o Laboratory samples bottles for analysis (ex: TSS, BODs, Nitrate, TKN, fecal coliforms
chloride, etc.).

e Timer.

e Graduated container for the flow measurement.

o Clean water (for the cleaning of the sampler after the sampling).
o Flashlight.
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Methods

1. Start to fill out a new "Sampling follow-up report".

Note general condition of the site and any abnormalities.

Open ECOFLO access lid. Check if all water distribution devices function properly.
Open the cap of the outlet port-sampling device.

o M ODd

Measure the effluent flow output with the flow measurement container. Write down the result
on the report.
6. If the output reads less than 150 mL/min proceed to #8. If not proceed to #7.
Note : If the flow is under 60 mL/min and the discharge from the septic tank in the ECOFLO is
zero or negligible, it is possible to add flow to the system by feeding artificially the septic tank. In
this manner, sampling will take a reasonable time. You could also choose to rescheduled the
sampling an other day.
For feeding artificially the septic tank:
a) Flush toilet a few times (for toilet of approximately 13 L/flush : flush the toilet 6 times with
a waiting period of 4 min. between each flush);
or
b) Insert a garden hose into the first inspection hole of the septic tank or into the clean out
between septic tank and house. Important. the flow rate at the hose output must not
exceed 4 L per minute. Write down what time the forced water supply started and
stopped.

7. If the flow output is above 151 mL/min, the sampling must be cancel and rescheduled for an
other day. This decision is necessary because sampling in that condition will be not
representative of the mean performance of the system.

8. Set the sampling flask in appropriate position by using the holding pole (figure 1).

9. Connect the tube coming from the sampling flask to the ECOFL.O-SAMPLER G-2.

10. Connect the battery. Put the sampler switch at ON

11.Rinse the tubing of the sampling system (tubing of sampling flask and sampler). The
volumes of rinsing water pumped must be selected considering the diameter and the length
of the tubing.

Volume of RINSING WATER = total length tubing (cm) x 0,181 cm? = (1 cm® = 1mL)
Ex.: - tubing of sampling flask = 380 cm
- tubing of sampler = 120 cm
- total length of tubing = (380+120) = 500 cm
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- Conclusion: 500 cm x 0,181 cm? = 90 cm® or 90 mL is volume of liquid to be
discard.
12. Hold the tube coming from the ECOFLO SAMPLER G-2 on the top of the combo-container.
Fill it until you have reached a volume sufficient for all the analysis you need.
13. Tum OFF the switch of ECOFLO SAMPLER G-2 and put the end of tube on a clean safety

spot (to avoid contamination).

Reminder: Take care to never touch the inside of any container, bottle, etc.
with the end of the tube to avoid contamination.

14. Close the Combo-container. Put it in the cooler.

15. Stop the water source if it is still opened (if applicable). See #6.

16. Change gloves if appropriate.

17. To fill the coliforms bottle: open the sterile bottle and tun ON the ECOFLO SAMPLER G-2.
Put the end of the tube in right position on the top of the bottle. When you reach the correct
level of sample in the bottle, turn the switch OFF. Close the coliforms bottles and shake it.
Store immediately in the cooler.

Note : never touch the inside off the coliforms bottle with the tube to avoid
contamination.

18. Open one analysis bottle. Shake the Combo-container very well. Fill correctly the bottle.
Close the bottle and the container. Shake both bottle and container, and repeat for all
analysis bottles. Start to fill with TSS, BOD; and finish with bottle with chemical preservative
solution (ex.: bottle for Nitrate, TKN, etc.). Put all the samples in the cooler.

Note : never touch the inside of the bottlies or the lids and never mix lids.

19. Disconnect the battery.

20. Disconnect the tube coming from the sampling flask.

21. Pull out the sampling flask.

22. Replace carefully the cap on the outlet port-sampling device.
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23. Take a grab influent sample of the biofilter’s influent if required. See the procedure “Virginia :
Grab Sampling of ECOFLO Influent”.

Note: Always take influent after the end of effluent sampling in order to avoid

cross-contamination.

24. Write down all the required information on the sampling report and any relevant
observations. Fill in the lab analysis form.

25. Replace ECOFLO lid.

26. Deliver or send samples to the laboratory as quickly as possible and always within the time
limit indicated by the lab procedure.

L
sampling sampling flask
flask holding pole side view top view

Figure 1. Sampling flask and pole.
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i= A
Urrspecﬂon of area and fill up the sampling report
— J
K 7
" =
Open the Ecoflo lid
e A
v
{ ™\
Remove the cap of the sampling port
L S
v
—
Measure Effluent flow ]
\
|
v v v
< 60 mLmin (2 60 < Q<150 > 150 mL/min
options) mL/min
| !
¥ v ,
Cancel the sampling ﬁo increase the flow at 60 \ install: Sampling flask Cancel the sampling
to 150 mL/min: Ecoflo Sampler G-2
L.
Flush the toilet few times - 2
Fill up the report (six flushes with 4 min Rinse the sampler with the volume Fill up the report
between each required for the sampler
Or . ¥
Insert the garden hose in the
1st inspection hole of the Pull the sample in the Combo-container
septic tank or into the clean Fill the coliforms bottle using the sampler
out before the septic tank * 5
(forced flow must not exceed
QLImIn) / [ Remove sampling flask ]
v
[ Fill up sampling report ]
v
( Fill analysis bottles ]
Cleaning and or disinfection:
Sampling flask, Ecofio sampler and
container.
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GRAB SAMPLING PROCEDURE

WITH PORTABLE SAMPLER G-2
EcoFLo STB-650

Note : This procedure in applicable for STB-650 with a pump station after the filter bed.

Materials

o Clean ECOFLO SAMPLER G-2.

» Special weighed tubing with quick connect.

» Liquid waste container.

» Combo-container cleaned by a laboratory or equivalent.

» Cooler.

« Frozen ice-pack or ice cubes.

» Laboratory samples bottles for analysis (ex.: TSS, BODs, Nitrate, TKN, fecal coliforms,
chloride, etc.).

- Clean water (for the cleaning of the sampler after the sampling).

» Flashlight.

Methods

1.
2.
3.

Fill out a "Sampling follow-up report”.
Check general condition of area and any abnormalities in pump station and in the Ecofio.
Before opening the access lid of the pump station, clean the area around in order to avoid
objects (soil, gravel, tree's leaves, etc.) felt in the water during the opening.
Connect the special tubing to the ECOFLO-SAMPLER G-2.
Lower the weighed tubing down to 5 inches under the top of the water in the pump station
(try to not touch anything in order to avoid solids fall off in the liquid).

Note : The ending extremity of the tubing should be immerged at about 5 to 6 inches. Usually,

the top of the plastic coated lead rolled on the tubing is set to play as an easy to see
mark.

Put the ECOFLO SAMPLER G-2 at ON only after the extremity of the tubing is immerged.
Take care to maintain the tubing immerged at the right depth during all the sampling.
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7. Pump about 1 to 2 liters in the liquid waste container.

Note : Discard the rinsing liquid when you come back to the laboratory or in the pump station
but only at the end of the sampling.

8. Switch the ECOFLO SAMPLER G-2 at OFF.
9. Hold the tube coming from the ECOFLO SAMPLER G-2 on the top of the combo-container.
Fill it until you have reached a volume sufficient for all the analysis you need.

10. Turn OFF the switch of ECOFLO SAMPLER G-2 and put the end of tube at a clean safety
spot (to avoid contamination).

Take care to never touch the inside bottles with the tube to avoid contamination.

11. Close the combo-container. Put it in the cooler.

12. Change gloves if appropriate.

13. If you have a bottle for coliforms: Open the sterile bottle. Put the end of the tube in right
position on the top of the bottle and turn ON the switch.

14. Stop the ECOFLO SAMPLER G-2 (do not raise the tubing out of the pumping station’s
water). Close the coliforms bottle and shake it. Put the samples in the cooler filled with
frozen ice packs or ice as soon as possible.

15. Shake the Combo-container very well. Fill an analysis bottle. Close the bottle and the
container. Shake both bottle and Combo-container, and repeat for all analysis bottles. Start
to fill with TSS, BOD5 and finish with bottle with preservative solution (ex.: bottle of TKN,
etc.). Put all the samples in the cooler.

16. Raise the tubing out of the water. Pump the tubing remaining liquid in the pump station.

17. Write down all the required information on the "Sampling follow-up report" and any relevant
observations. Fill in the lab analysis form.

18. Clean the sampler immediately or as soon as you arrived at the laboratory.

19. Replace lid(s) and make sure that the system is functioning correctly.

20. Deliver or send samples to the laboratory as quickly as possible and within the time limit
indicated by the lab procedure.
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Notes:

o Before and during the sampling: avoid creating turbulence in the water in pump tank;
avoid taking the floating solids in the samples; avoid mix up the decanted or attached
solids with the water in the pump station.

o Always use aseptic techniques when handling sampling coliforms.
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-

\

Inspection of area and fill up the sampling reponJ

L 2

-

Open the Ecoflo lid for inspection J

v

Before opening the access lid of the pump
vault, clean the area around

v

Pump 1 to 2 L in liquid waste container
(rinsing water)

v

Turn off the sampler

v

*Take sample in the combo-container
*Fill coliforms bottle

L7

Turn off the sampler

Y

Filt analysis bottles

v

Fill up sampling report

v

Replace the lids (pump station and Ecoflo)

v

Cleaning and or disinfection:
Ecoflo sampler, tubing and container.
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CLEANING PROCEDURE

ON the site

1. Wipe the exterior of the tubing with a clean paper towel.

2. Then, prepare a clean container, add at least 2 liters of sterile or potable water. Pump all the

liquid. Discard it properly.

3. Pump air for one minute.

At the office (lab, etc.)

a) Cleaning sampling flask and ECOFLO® Automatic Effluent sampler.

1.

o 20N

o

9.

Thoroughly rinse exterior and interior of sampling flask and exterior of tubing with warm-
hot water.

Join the sampling flask to pumping system of ECOFLO® Automatic Effluent sampler.
Connect claws to battery poles. Tum switch to ON (MANUAL position).

Remove liquid from system by pumping air.

Add warm-hot water in the sampling flask and send in tubing at least 5 minutes (add
water as needed and don'’t recirculate the water).

Empty the system by pumping air.

Turn switch to AUTOMATIC position.

Add warm water three times to the sampling flask until the pump of sampler activates
itself (it is a verification step : of the proper sampling flask float operation and if pumping
time is long enough to empty sampling flask and tubing).

Rinse three times with de-ionized water or fresh drinking water.

10. Empty system of any trace of water by pumping air and gently shaking sampling flask,

up side down, to remove any interior water.

11. With a clean hand towel, dry the exterior of sampling flask and tubing.

12. Place cup in a large plastic bag to cover the top and tie with electrical tape.

13. Place tubing extremities in plastic bags and seal them with electrical tape.

14. Register on bags: the word « Cleaned », the date and your name.
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b) Cleaning 20 Liters Nalgene Tank or other container

Empty the container.

Rinse the exterior of container.

Rinse the container 1 to 2 times with warm-hot water.

Brush interior of the container (use a brush or green scour pad).
Rinse three times with warm-hot water.

Rinse three times with de-ionized water or fresh drinking water.
Drip dry up side down in clean area.

® N O O~ DN

Clean the cap: adaptstep #2to#7.
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APPENDIX E

Sampling Method for the Lysimeter
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SUCTION LYSIMETER SAMPLING PROCEDURE

1. Close the valve or clamp on the tubing going to the collection bottle, and open the clamp
on the tubing to the overflow bottle.

2. Turn the vacuum pump on, so that the solution in the soil is sucked through the porous part
of the lysimeter and collected in the ceramic cup. Leave the pump on for a long enough
time to collect an adequate amount of soil solution. The time it takes for sampling depends
on the moisture content of the soil and can vary between 30 minutes and 24 hours. If the
soil is too dry (if the tension in the soil around the lysimeter is greater than 500 mbar), no
soil solution will be collected

3. When enough solution is collected, turn the vacuum pump off, and open the valve or clamp
on the tubing to the collection bottle. Now connect a hand-operated pressure pump (a good
bicycle pump will do) to the vacuum/pressure line. Apply pressure and the solution sample
collects in the collection bottie.

4. When the pump is turned on, or when vacuum is applied, the soil solution should flow
directly into the collection bottle. In this case the solution is not stored in the lysimeter.

5. ltis recommended to install an overflow bottle between the sample collection bottle and the
vacuum pump. This will prevent fluid from accidentally entering the pump.
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Revised Version

APPENDIX F

Field Report
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VIRGINIA SAMPLING FOLLOW-UP REPORT

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: ( )BODs ( )TSS ( )Fecal coliforms ( ) Nitrate ( ) TKN  Others:

Effluent: ( )BODs ( )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
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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,
tive (5) day Carbonaceous Biochemical Oxygen Demand (CBOD:), 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: CBOD:s 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 (CBODs) 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 CBODs 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 CBOD:s 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.
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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 Riviere—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 BODs 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 ECOFLOP® 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 CBOD:s 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 CBODs, 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 CBODs 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 la 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-
BOIM3. 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 BO1M3 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
tield 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

UNSATURATED SOIL
EFFLUENT OF THE UNSATURATED SOIL
INFLUENT OF THE AT BENEATH THE 10 FEET DOWN
PARAMETER PEAT BED (Sampling device ECOFLO® FOOT PRINT Sy s TiIE
(SEPTIC TANK EFFLUENT) S (12 in. below the -
ECOFLO® inlet pipe | rndemeath the infiltrative soil BCOTLO
. ECOFLO® unit) FOOTPRINT
surface)
CBOD:s 1/month (18) 1/month (18) - -
TSS 1/3 months (6) 1/month (18) - -
Fecal
) 1/6 month (3) 1/month (18) 1/month (18) 1/month (18)
Coliform
Chloride! - 1 1 1/month (18)
Nitrate Hach3 1/6 months (3)? 1/6 months (3)? 1/6 months (3)?
TKN 1/6 months (3)* 1/6 months (3)? 1/6 months (3)? 1/6 months (3)?
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
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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 (HACHY" 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
CBOD:s 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, 18t 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.

2007/10/15
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Table 3: Performance Requirements for ECOFLO® Treatment System (Filter and Soil)

SOIL WATER
EFFLUENT
PARAMETERS INFLUENT (12” BELOW THE BOTTOM OF THE
(PEAT MEDIA)
ABSORPTION FIELD)
TSS - - <30 mg/L @
>100 and <300
(for any individual
CBOD:s samples) - <30 mg/L ®
>150 mg/L (average)
<10 CFU/100 ml
. (geometric mean)
Fecal Coliform - -
<200 CFU/100 ml (single sample)

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

Nitrate
performance.

Chlorides Increase compared to tap water.

1. The TSS and CBODs 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

Monitoring ports
«

J< ECOFLO® fiberglass shell

€ Absorption bed

5 RESULTS AND DISCUSSION
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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 CBODs, 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

CBOD:s: 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 CBOD:s 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 CBOD:s and (SD) 186 (113) 8 (8) 96
Median CBOD:s 170 6 96
90% Confidence Limit 343 16 95

The mean and median CBODs 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
CBOD:s values fell was 16 mg/l. Based on these test data, the CBODs removal exceeds the
required performance level established in the test protocol. Examination of all data
indicates the maximum CBOD:s 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 CBOD:s 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 CBODs 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 CBODs. 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 CBOD:s potential. Systems exhibiting significantly higher ponding height
achieve high levels of CBODs removal. Further, wastewater flow to the systems is not
excessive during periods where these excursions in CBODs 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 CBODs 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 ECOFLOP® Peat Filter at Sites in Virginia (as mg/1), n = 82 for TKN and
n=324 for NO:s

Influent Effluent
Mean TKN and (SD) 51 (42) 10 (14)
Median TKN 42 4
90% Confidence 83 25
Mean NO:s and (SD) 1(1) 22 (17)
Median NOs 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 ECOFLOP® 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
CBODs and Fecal Coliform Bacteria. Nitrate was established as a “monitor only”
parameter.

CBODs: The sample protocol required a CBODs 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 CBOD:s 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
tilter 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/1) 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 NOs Mean (SD) 7 (10) 3 (6) 4 (5)
Type 1 NOs Median 2 1 4
Type 1 NOs3 90% 21 13 10
Type 2 NOs Mean (SD) 6 (8) 4 (6) 2(3)
Type 2 NOs Median 3 1 1
Type 2 NOs 90% 19 10 6
Type 3 NOs Mean (SD) 2(2) 1(1) 2(3)
Type 3 NOs Median 1 0.5 1
Type 3 NOs 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/1 respectively. The 90% confidence limit was 19
mg/l. This suggests that, although the systems met the 10 mg/I 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

ﬁ
p—
ﬁ
N

L3 (background)
2

Type 1 Coliform Mean

Type 1 Coliform Median
Type 1 Coliform 90%
Type 2 Coliform Mean

Type 2 Coliform Median
Type 2 Coliform 90%
Type 3 Coliform Mean

Type 3 Coliform Median
Type 3 Coliform 90%
Type 4 Coliform Mean

Type 4 Coliform Median
Type 4 Coliform 90%

NP INININDINDININDININIDN
N(=R=INRIRINININDINDINDN
NININININIRINININ|IN|IDN

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 ECOFLOP® 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®/s0il
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 CBOD: 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/1.

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 CBODs 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 NOs. 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:

gﬁﬂ%e{?tm M . . P I - L1: 12 inches underneath the bottom of the Ecoflo absorption field
on |t0 rn g rOtOCO I N T E R N E ETG - 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: - mw: o 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 Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
) Soil ) ) N-NOy ) ) . ) ) Central | Edge of of the
Sites County type Sampling Date Chloride BODs | TSS Fecal TKN ﬁcld;gr:) Chloride | | CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD support | abs. field ?arlr;plln)g
(res. of lab) mi/min
1 [Humphrey [Lancaster 11 1 2003-10-29 75 220 25|  >2400 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 23 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 - - 7 - - - - 127 5.0 0 40
9 2004-06-22 = 157 19 = = <l = 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] >2400 - - - 2 - - - 2 - - 17 - - - - - 23.0 15.0 155
17 2005-02-22 - 301 - - - <1 - 12 2| >2400 - - - 2 - - - 2 - - 60 - - - - 159 25.5 21.0 200
FINAL TEST 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 1 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| 325 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 <l = 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 -
FINAL TEST 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

up dated December 22, 2006




VIRGINIA

Monitoring Protocol

Realised by:

Delmarva Septic Solution

DOCUMENT
INTERNE ETG

Collaboration of:
Dr. Robert Rubin

Notes:

- L1: 12 inches underneath the bottom of the Ecafisorption field
- L2: 12 inches underneath the Ecoflo absorptiold #d 10 feet apart the foot print of the absorpfield

- L3: Up gradient to measure the background contation
- nw: no water

- Data in italic should be preceded by the symbdl "<

Premier Tech Environment Bruce King - Data treatment do not include values with ">".
Tap water Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
) Soil ) ) N-NO ) ) . ) ) Central | Edge of of the
Sites County Sampling Date Chloride BODs | TSS Fecal TKN | feldtest | Chloride | | CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD ) sampling
type (res. of lab) support | abs. field | | © i
3 |Pittman Lancaster I 1 2003-11-17 404 14 16,800 68 <1 = 13 13 242 0.1 l 3 2 = = = 2 = = = nw g g n - - - 169
1 (cont.) 2003-11-18 = = = = = - = = = = = - - 01 18.8 144 0. 2.4 25 2 = 3.6 : : : :
2 2003-12-09 18p - - - - - 12 7 461 - - 2 - - - 2 - - 55| - - - - 179 ¢ 14
3 2004-01-13 224 16 - - 1 7 3 6[L3 - - o 2 - - - 2 - - 26| - - - - 164 q Al
4 2004-02-10 391 - - - i - 5 2 137 - - 2 - - - 2 - - 22 : : : : 144 13. 16D
5 2004-03-09 318 - - - 15 - 12 3 540 - - 2 - - - 2 - - 16 - - - - - 0] Q 8( |
6 2004-04-14 244 14 16,000 #4 K1 - 4 5 10 3.6 8 - 2 0.4 224 2 4.4 3.2 13 154 290 23| 1y0
7 2004-05-11 18[L - - - 15 : 15 5 1,6p0 - - s 2 - - - 2 - - 26| - - - - 147 q A
8 2004-06-08 18p - - - <JL 5 1 240 - - 2 2 14] . . 10¢€ 4
9 2004-07-06 27b 23 = = 41 1 3 9p0o = = s = = = s = = = s 2 0.03 1 1 99 8
9 (cont) | 2004-07-07 B B B B B - B B B B B - 2 - - - 2 - - 20| E E E E E E E
10 2004-08-10 26R - - - 1 g 11 4 140 - - E 2 - - - 2 - - 17, - - 3.2 19 11 D p 9
11 2004-09-14 227 - - - 1 E 2 1 540 : : E 2 - - - 2 - - 12 : : : : : 0] o 8(
12 2004-10-12 343 14 160,0p0 R4 <1l = 12 2 P20 3 22 = 2 2 19 1 2 1.8 9 17 13 ap
13 2004-11-11 2017 - - - 1 R 7 6 920 - - 2 - - - 2 - 9 24 E E E E 139 8%
14 2004-12-09 13p - - - 1 E 5 4 920 - - 2 - - - 2 - 24 - - - - 137 q 3
15 2005-01-13 218 12 - - 41 7 3 1o - - - 2 - - - 2 - - - - - - - 141 [0 q 6
16 2005-02-10 210 - - - 1 g 14 3 1,6p0 - - - 2 - - - 2 - - 60| - - - - 133 q 16
17 2005-03-10 184 - - - 1 g 33 6 4,9p0 - - - 2 - - - 2 - - 45| : : : : 124 ¢ 5. 6D
FINAL TEST 18 2005-04-12 140D 17 54,000 B1 1 - 12 12 7,000 1 38 - 2 0.1 19 - 2 0.1 0.2 45 2 0.1 2.3 8 13p D D 110
Arithmetic mean 22p 16 61,515 #2 - - 10 5 1,221 1.9 22 - 2 06 0] 2 - 2| 1.6 3. 2 p 0fl 3{0 49 1 2.5 P.0 86
Geometric meal 231 5 38,744 39 - - 9 4 p02 0.9 19 - 2 0.3 20 - 2.6/ 0 1.8 24 3 0.1 3.p 39| 139 -
Percentille 8 27p 17 96,4900 b4 - - 14 7 1,328 3.2 29 - 2 0.9 20 - 2 2.9 5.4 4 0.1 34 [t 14 Q.0 p 152
Standard deviatign 7 4 67,909 20 - - 5 4 1,816 1.7 13 - 0 0.8 2 - 0 2.0 3.9 1 0.p 0J7 43 1 1.6 R 53
MIN 18 135 12 16,000 i - - 2 1 110 g.1 8 BB 2 p.1 19 15 2 0.1 0.2 12 2 00 23 19 9 0.0 0p 0
MAX 18 391 23 160,00p 6B - - 23 13 7,0p0 .6 38 38 2 1.7 22 45 2 44 8| 8 60 2 0.] 3. 8p 179 290 23.0 170
n 1] 18 1 4 4 1 1B 18 4 4 1 8 4 4 L L8 4 4 17 3 2 2 LS 17 14 18
4 |Smith.E Westmorel{ Il 1 2003-11-20 1 258 41 198,600 1p8 1 - 6 7 1,011 1.9 57 190 2 0.1 1.2) ] 2 1.4 2.0 2 - 1.2] 1,371 >200
1 (cont.) 2003-11-21 - - - - - - - - - - - - - - - 21 - - - 6 .4 94|
2 2003-12-16 36p - - - 15 - 7 3 461 - - 2 - - - 2 - - 100 E E E E 114 8. 9P
8 2004-01-20 46p 30 - - 41 7 4 755 - - b 2 - - - - - - - - - - - 80| 9.0 8
4 2004-02-19 59p - - - 15 : 16 8 1,119 - - - 2 - - - 2 - - - - - - - 83| 12.4 6
4 (cont) | 2004-02-24 B B B B B - B B B B B - B B B B B B 41 B B B - - B -
5 2004-03-18 45p - - - 15 - 14 1 540 - - 2 - - - 2 - - 77 - - - - 78 12. 16.p 9P
6 2004-04-21 444 65 54,000 2B0 1 - 12 2 40 6.5 6 - 2 8.8 0.9 2 - 0.4 ] ] ] & & 89 12. 18.p 40
6 (cont) | 2004-04-22 - - - - - - - - - - - - - - 3 - 1 - - -
7 2004-05-20 43p - - - i - 8 4 920 - - 2 - - - 2 - - 30| : : - - 93 7.1 18. 2p
8 2004-06-17 44p - - - 15 - 10 2 540 - - 2 - - - 2 - - 37 - - - - 103 10. 18.p 140
9 2004-07-27 351 65 - - 41 8 5 920 - - E 2 - - - 2 - - 32| 2 0.19 3.9 9 12.p 2018 60
10 2004-08-19 437 - - - 1 g 9 3 1,6p0 - - - 2 - - - 2 - - 44 - - - - - 11.4 21. 12p
11 2004-09-23 460 - - - 1 E 11 2 9P0 - - E 2 - - - 2 - - 106| : : E E E 11. 16. 14D
12 2004-10-21 421 101 160,0p0 75 <l = 11 10 1/600 [L0.4 14 = 2 1.2) 7.2 2 0.6 2.9 3 &l 174 110
13 2004-11-17 300 - - - 1 E 10 0 9p0 - - - 2 - - 2 - - 35| : : : : : 11. 19. 14p
14 2004-12-23 324 - <1 15 8 540 2 2 32 8.9 17 15p
15 2005-01-26 437 g6 - - 1 4 7 >2 400 - - - 2 - - - 2 - - - - - - - - 11.0 19. 16
16 2005-02-17 520 - - - 1 g 12 0 >24p0 - - - 2 - - - 2 - - 75| - - - - - 10.4 18. 10p
17 2005-03-17 480 - - - 1 g 8 4 3,3p0 - F 2 - - - 2 - - 45| : : - - - 11. 20. 16D
FINAL TEST 18 2005-04-26 38b 92 >241 9p0 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. 21.p
Arithmetic mean 421 69 137,583 187 - - 10 6 2,§30 32 - 2 26 .13 - 2 14 1.4 8 4 op 1l6 554 1pg 10.6 1817
Geometric meal 413 3 119,719 14 - - 10 5 1j115 7 22 - 2 0.6 2| 2. - 2| 0.9 1. 5 p 0p 12 2 D 10.5 1B|6
Percentille 8 468 91 183,10 189 - - 13 8 1,500 13 55 - 2 43 9| 4 - 2| 2.3 2. 7 p 0B 214 9 1py 12.4 2pi6
Standard deviatign g0 6 74972 99 - - 3 5 6,[174 6 26 - 0 4.2 2.9 - 0 1.5 1.4 14! 0p 1l4 7 B .6 17
MIN 11 253 30 54,000 64 - - 6 1 461 2 6 1D 2 .1 0.8 10 2 0.1 0.4 30 2 .1 0 0§ 99 7 7.y 160
MAX 11 592 101 198,60D 290 - g 16 0 28,000 17 57 190 2 8.8 7.2 10 23.6} 2.9 61 0.4 32 1,3 1Pp 12.8 210
n 1] 18 1 3 4 1 1B 16 4 4 1 8 4 4 L L7 4 4 16 3 3 3 8 17 14

up dated December 22, 2006



VIRGINIA

DOCUMENT

Notes:
- . - L1: 12 inches underneath the bottom of the Ecafisorption field
Mon ItOI‘I ng PrOtOCOI I N TE R N E ETG - L2: 12 inches underneath the Ecoflo absorptiold #d 10 feet apart the foot print of the absorpfield
- L3: Up gradient to measure the background contatiun
Realised by: Collaboration of: - nw: no water
Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbd! "<
Premier Tech Environment Bruce King - Data treatment do not include values with ">".
Tap water Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
) Soil ) ) N-NO ) ) . ) ) Central | Edge of of the
Sites County type Sampling Date Chloride BODs | TSS Fecal TKN | feldtest | Chloride | | CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD support | abs. field sampling
(res. of lab), (ml/min)
5 |Campbell [Westmoreld I 1 2003-11-21 4 10D L 15 5 3 1 3 12 90 2 0.7 2.4 2,71 2 0.5 2.4 1,28 2 1.4 1.7 85l
2 2003-12-17 I 2 - - - <1 3 3 4 2 - - - 2 - - 92 - - - - - -
3 2004-01-21 I 2 11 : : 1 E E 13 2 - - - 2 - - - - - - - - - -
3 (cont.) | 2004-01-22 - - - - - - - - - - - - - - - - Eil - - - -
4 2004-02-24 I 44 - - - 15 - - - - E - - - E - - - E - - - E 49 -
4 (cont.) 2004-02-25 - - - - - - 6 - 5 - 2 - - - 2 - - 67 - - - - - 0] :
Arithmetic mean 3 1B v - - - b 3 3 - 2 - - 2 - - 37 - - - - -
Geometric meal 1 4 5 - - - 5 3 7 - 2 - - 2 - - 1p - - - - - - - -
Percentille 8 F 1p P - - - 6 3 12 - 2 - - 2 - - 5pY - - - - - - - -
Standard deviatign 1 1 6 - - - 2 0 4 - 5 0 - - - 0 - - g05 - - - - - - - -
MIN - 2 3 100 1 3 3 4 1P 9p! R 11 2 2,71 2 0 2 5L 2 1 1 850 b0 0 -
MAX - 44 11 100 1 ¢ 1 B 1p 0 2 1 2 2,71 2 0 2 1,280 2 1 1 850 50 0 -
n - 4 2 1 1 3 2 L L ¢ L 11 4 1 1 4 1 1 1 L [L 1 -
6 |Bethel Parsor|Lancaster 1 2004-04-20 1p0 24 92,000 86 <1 11 2 920 1 27 2 4.9 3.2 2 3.5 1.7 2 4.0 ] ] ] 0 q Al
1 (cont) 2004-04-21 - - - - - - - - - - - - - - 28|17 - - 217. - - 3.8 - - - -
2 2004-05-19 I 207 - - - 15 8 4 1,600 - 2 - - - 2 - - 19 - - - - 203 q 15
8 2004-06-16 I 20B 29 - - 41 9 9 920 - b 2 - - - - - - - - - - - 188 o) q 12
4 2004-07-26 I 174 - - 15 7 2 920 - 2 - - - 2 - - 31 - - - - 137 q 11. <p
5 2004-08-18 I 118 - - - i J0 1 920 - 2 - - - 2 - - 29 - - - - 137 ¢
6 2004-09-22 I 16p 35 54,000 p7 K1 7 2 2 4.1 20 2 1.6 10 2 1.3 3.2 4l 12y D P 3
7 2004-10-20 I 4 - - <fL b 2 920 - 2 - - - 2 - 30| - - - - 137 ¢ 22.1 6p
8 2004-11-17 I s - - - - 4 1 920 E E E 2 - - - 2 - - 32 - - - - 114 q 20. 1p
9 2004-12-22 I 9B 24 - - q1 9 2 920 - 2 - - - 2 - - 30| 2 2.2) 2.4 3 15 D 2043 30
10 2005-01-18 - 12b - - 1 2 1| >2400 2 - - - 2 - - 30| - - - - 117 q 17. 6p
11 2005-02-15 - 8p - - - <JL 5 5 >2400 - 2 - - 2 - - 60| 134 7. 1p
12 2005-03-16 - 111 46 92,0p0 L4 <1 6 5 14,p00 19 = 2 0.1 15 - 2 0.1 1.3 70 26 11p
13 2005-04-18 - 117 - - - 1 9 1| 35,000 2 - - - 2 - - 40| : : : : 129 ¢ 16
14 2005-05-18 - >68 - - - i 8 5 410 - 1 - - - 1 - - 20| - - - - 137 q 6
15 2005-06-28 - 5[L 46 - - - 2 2| 39,00 1 - - - 1 - - 9 - - - - 120 q ¢ 11
16 2005-07-26 - B - - 15 4 3 7,300 - 1 - - - 1 - - 18 - - - - - 0] Q 11
17 2005-08-23 - 8B - - - i 8 4 >240 0PO - - 1 - - - 1 - - 18 - : : : : 0) q >14
FINAL TEST 18 2005-09-27 - 6[7 26 >241 0p0 B5 1 10 3 >241[000 16 -1 0.5 5 - 1 0.5 13 1] 1 0.8 0.1 - 0| 0] +16(
18" 2005-10-25 - - - >241 000 - - - - 98,0p0 - - - - - - - - - - - - - - - - - 100|
Arithmetic mean I 12D 30 79,333 ) - 7 3 13,450 14 - 2 1.8 8 -2 1.3 1.9 2 2.8 18 17 14 .0 ‘%
Geometric meal E 110 9 77,029 33 - 6 2 1,848 8 - 2 0.8 7 - 2 0.7 1.6 2§ 4 1. 0.9 1p 14 -
Percentille 8 F 178 34 92,000 b5 - 9 5 18,200 19 - 2 2.9 12 - 2.2 2.1 32 3. 26 25 169 q.0 14
Standard deviatign g 91 8 21,989 31 - 3 2 26,685 9 - 0 2.2 5 - QL.5} 14 1 1.p 1p 19 47 .0 R
MIN 19 51 24 54,00 i - R i 2 0 1 1 1 .1 3 29 1 0.1 1.2 9 1 0.8 0.1 3 6| L1 0.0 0.Q
MAX 19 208| 46 92,00 8p - 11 9 98,000 7 20 q7 2 4.9 15 R9 3.5 3.2 0|7 2| 4.0 2. 3 26B 0f0 221
n 1] 17 1 3 4 1 1B 15 B 4 1 8 4 4 L L7 4 4 17 3 3 3 2 L4 18 18
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VIRGINIA

Monitoring Protocol

Realised by:

Delmarva Septic Solution

DOCUMENT
INTERNE ETG

Collaboration of:
Dr. Robert Rubin

Notes:

- L1: 12 inches underneath the bottom of the Ecafisorption field
- L2: 12 inches underneath the Ecoflo absorptiold #d 10 feet apart the foot print of the absorpfield
- L3: Up gradient to measure the background contation
- nw: no water
- Data in italic should be preceded by the symbdl "<

Premier Tech Environment Bruce King - Data treatment do not include values with ">".
Tap water Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
) Soil ) ) N-NO ) ) . ) ) Central | Edge of of the
Sites County type Sampling Date Chloride BODs | TSS Fecal TKN | feldtest | Chloride | | CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD support | abs. field sampling
(res. of lab), (ml/min)
7 |McCarthy Lancaster Il 1 2004-05-12 4 1p0 R6  >2 400 61 <1 = 7 6 920 58 3 41 2 2.2) 1.7 22 2 0.2 0.9 21 2 0.6 0.9 8. 5p
/ Taylor 2 2004-06-09 2 - - - - 14 3 <2 2 - - 2 - - 25| - - - - - 0] Q 14
3 2004-07-07 2 6 - - 1] 4 6 22 2 - - - 2 - - 26 : : : - - 0] [ 90
4 2004-08-11 3p - 280 - 1 4 3 P6 - - 2 - - - 2 - - 20| - - - - - 0] Q 16
5 2004-09-20 3y - - - <fL o1 350 : : E 2 - - - 2 - - 41 - - : : : 0] 8.4 +15
6 2004-10-18 4p 54,000 6 £1 5 1 920 2 29 = 2 2 5 - 2 1 1] 46 11 16D
7 2004-11-15 3p - - <fL 2 1 920 - - 2 - - - 2 - 34 : : : : 123 ¢ 14. 16p
8 2004-12-16 3D - - - <L 2 4 920 2 - - - 2 - - 36| - - - - 114 q 6. 12p
9 2005-01-17 3p 15 - - q1 4 2 220 - - 2 - - - 2 - - 27| 2 0.4 2 35 12 170 150
10 2005-02-15 3p - - 15 2 4 2 - - 2 - - - 2 - - 75| - - - 119 q 23. 16p
11 2005-03-17 3¢ - - - i 3 1 350 E E E 2 - - - 2 - - 60| - - - - 127 ¢ 11. 13p
12 2005-04-11 3p 20 9,400 p7 K1 D) 4 100 1 51 2 0.1 0.2 : 2 0.1 1 8( 13 8.p 85
13 2005-05-17 >7D - - - i 3 1 0 - - 1 - - 1 - 27 : : : : 113 ¢ +5I
14 2005-06-23 4 - - - - 2 1 48] - - - 1 - - - 1 - - 7 - - - - 129 q q 16
15 2005-07-21 5p - - - i 2 1 170 E E : 1 - - - 1 - - 33| - - - - - 0] o 11
16 2005-08-18 3p 13 - - 41 2 1 4,600 1 - - - 1 - - 27| - - - - - 0] o +14
17 2005-09-22 5B - - - i 2 1| 24,000 1 - - - 1 - - - - - - - - 0 0| 70
FINAL TEST 18 2005-10-20 5) 10 29,000 b6 <1 2 1 260 g 24 1 0.5 0.5] 1 0.5 0.6} 54 1 0.6} 0.1 6 0] 0) 4
Arithmetic mean 4b 4 23,1710 15 - 4 2 2,004 16 27 - 2 1.2 1.8 - 2 0.5 0.4 3 0.p 09 17 1 0 4.p
Geometric meal 31 2 8,013 42 - - 3 2 P94 3 18 - 2 0.7 0.9 - 2 03 .8 0 34 2 0.5 0. 1p 12 - g
Percentille 8 4p 19 39,000 b8 - 5 4 920 24 38 - 2 2.0 2.8 - 2 0.8 1.0] 56 4 0. 14 24 129 0 9
Standard deviatign 40 7 23,791 16 - - 3 2 5,70 28 20 - 0 1.0 2.3 - 0 0.5 0.9 2 0.p 0J9 14 1 0 1.2
MIN 42 2 6 28( 21 1p L B 41 0.1 Q.2 PP 1 p.1 0.6 7 1 0.4 0.1 6 13 0 0.0
MAX 42 190 2§ 54,00 6[L - M 6 24,000 b8 51 41 2 2.2 5.2 R2 2 1.2 1.2 80 2 0.4 1. 3% 13p| 0 2310
n 1] 17 1 4 4 1 1B 17 4 4 1 8 4 4 L L8 4 4 7 3 3 3 3 9 18 18
8 |Benefiel Lancaster Il 1 2004-05-27 - 9 l,g-OO 8 <1 - - - - - - - 2 0.2 5.2 74 2 0.1 2.4 22 2 0.1 0.8 56 q
1 (cont) | 2004-05-27 - 1 = = = = = = = = = = = = = = =
2 2004-08-26 258 12 6,300 B6 1 13 1 540 2 19 11 2 - - 14 2 0.5 4 24 2 0.4 1.4 44 4 D >140
3 2004-09-30 5p - - - <fL 11 2 2 - - 2 - - - 2 - - 26| - - - - 58 q [« <!
4 2004-10-28 12p 12 = = 41 5 2 9 = = 2 = = = 2 = = 34 - - - - 124 q >160
5 2004-11-24 30p - - - i 4 11 1 - - 2 - - - 2 - - 24 : : : : 51 q ¢ 12
6 2004-12-30 31p - - - <L 6 1 1,690 - - 2 - - 2 - - 25 127 1 16p
7 2005-01-27 8p i 540 8 il 11 L1 540 1 56 -2 0.3 3.1 2 0.2 0.5 24 11 P D
8 2005-02-24 10D - - - 15 2 6 100 - - - 2 - - - 2 - - 40| - - - - 107 q 16
9 2005-03-24 10B - - - i 5 6 100 2 - - - 2 - - 65| - - - - 142 ¢ 7
10 2005-04-27 138 6 = = 41 3 12 100 = = = 2 = = = 2 = = 60| 2 0 0.01 95| 104 q
11 2005-05-19 210 - - - 1 13 9 3,1p0 - - - 1 - - - 1 - - 25| - - - - 107 ¢ 10
12 2005-06-30 110 - - - - 2 4 4 - - - 1 - - - 1 - - 24 - - - - - 0] [ 13
13 2005-07-28 160 41 >2 400 Pl K1 - 14 14 3,400 3 17 =1 1.2) 0.2 1 0.7, 0.1 25| - - - - - 0] o 15
14 2005-08-25 220 - - 1 4 1 P3 - - 1 - - 1 - - 24 - - - - - 0] Q 80
15 2005-10-04 200 - - - 1 11 6 200 - - 1 - - - - - - - - - - - - 0 0| 70
16 2005-10-27 16) 10 941 3 1 590 : : E 1 1 1 0] 0) 14
17 2005-11-29 23D - - - 1 10 5 4,0p0 - - - 1 - - - 1 - - 130 E E E E Q q g
18 2005-12-27 270 - - - 1 11 4 460 - - 1 - - - 1 - - 39 - - - - - 0] Q 4(
FINAL TEST 19 2006-01-24 150 45 20,0p0 19 1 - 4 18 f40 4 33 -2 0.2 0.3 2 0.2 0.1 35| 2 0. 0.1 120 : [0 q 5
Arithmetic mean 178 12 7,110 19 - 8 7 463 2 31 - 2 0 2 n4 2 0 1 36 2 0 1] 79 81
Geometric meal 161 1 3,280 16 - - 7 5 181 2 28 - 1 0 1 32 2 0 1 27 2 0 0 73 71
Percentille 8 244 2 11,780 P4 - 12 11 1,p56 3 42 - 2 1 4 62 2 1 3 40 2 Q 1 10 12p D 0|
Standard deviatign 17 5 8,950 11 - - 4 5 1,285 1 18 - 1 0 2 42 1 0 2 7112 0| 0] 1 34 4.
MIN 94 59 6 540 p L 17 119 1 0 0 L 1 0 0 1 2 0 0 15 L1 0 0
MAX 94 316 2§ 20,00 3p - 14 18 4,000 4 b6 110 2 1 5 4 2 1 4 30 2 0 2 0| L2 142 1 q
n 1] 18 9 4 g 1 18 18 B 4 1 9 4 4 p [L8 5 5 8 4 4 4 4 L0 19 19
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VIRGINIA

DOCUMENT

Notes:
- . - L1: 12 inches underneath the bottom of the Ecafisorption field
Mon ItOI‘I ng PrOtOCOI I N TE R N E ETG - L2: 12 inches underneath the Ecoflo absorptiold #d 10 feet apart the foot print of the absorpfield
- L3: Up gradient to measure the background contatiun
Realised by: Collaboration of: - nw: no water
Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbd! "<
Premier Tech Environment Bruce King - Data treatment do not include values with ">".
Tap water Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
) Soil ) ) N-NO ) ) . ) ) Central | Edge of of the
Sites County type Sampling Date Chloride BODs | TSS Fecal TKN | feldtest | Chloride | | CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD support | abs. field sampling
(res. of lab), (ml/min)
| 9 [Stephens, Forflancaster 1l 1 2004-06-15 1 3p2 114 20 28 <1 - 7 & 2 35 2] 67 2 0.3 1.4 81 2 0.3 7.2 37 2 0.5 5.9 5§ 9 320} g0
2 2004-07-22 I 7P - - - <L 1o 9 1,600 - - 2 - - - 2 - 54 - - - - 127 q 34. iy
3 2004-08-17 I 297 15 - - 1 6 1 1,6p0 - - - 2 - - - 2 - - 21 : : : : : 0] 35. 8
4 2004-09-16 I 27 - - 15 11 2 >24po - - - 2 - - - 2 - - 26| - - - - - 0] 30.9 +16
5 2004-10-13 I 31 - - - i 6 2 1,600 - - 2 - - - 2 - - 29 - - - - : 0] 16.9 15
6 2004-11-11 I 32p 23 92,000 B7 K1 - 5 1 20 1 7 - 2 - - - 2 1 6) 12§ q 35. ap
7 2004-12-15 I 12B - - - i 8 2 920 - - 2 - - - 2 - 41 - : : : : 0] 27.2 5
8 2005-01-17 I 298 - - - 15 8 6 >2400 - - E 2 1 11 E 2 - - 52 - - - - - 0] 24. 10
9 2005-02-10 I 28p 16 - - 41 8 6  >24p0 1 - - 2 - - 2 - - 75| 2 0.3 0.3 65 91 P >150
10 2005-03-10 - 2417 - - 1 11 4 54,0p0 - - 2 - - - 2 - - 65| - - - - 1273 q 27. 7P
11 2005-04-11 - 249 - - - 1 5 2| 28,00 2 - - - 2 - - 65| : : : : 115 ¢ 35. 16p
12 2005-05-17 - >7p 31 340,0p0 U5 1 - 3 2 10,po0 5 21 - 1 1.6 7 1 0.5 0.3 28 20 33.p: 160
13 2005-06-23 - 200 - - - 3 1| 34,000 1 - - 1 - - 28] : : : : 94 q 29.
14 2005-07-21 - 31p - - - 1 40 7 >24p0 - - - 1 - - - 1 - - 4 - - - - - 0| 36.9 16
Stephens/Nuss 15 2005-08-18 - 00 44 - - <1 - 6 2 6,100 - =1 - - - 1 - - 25| 5 5 - - 5 0] 24.4 +15
16 2005-09-22 - 260 - - - 1 7 20  55,0p0 - - - 1 - - - 1 - - 14 : : : : 0] 25. +15
17 2005-10-24 - 24D - - - 1 7 6 8,2P0 - - E 1 - - - 1 - - 18 - - - - - 0] 16.5 8
FINAL TEST 18 2005-11-17 - 140 18 >241 9p0 126 <1 - 2 7 67| 5 44 1 1.6} 23 1 0.2 22 150 1 0.2 0.1 1 O] 28.49 +15
Arithmetic mean I 244 23 144,3p7 B4 - - 7 4 14,429 9 19 - 2 11 11 - 2 0.6 9.0 4 0.8 20 44 1 0 278
Geometric meal . 230 1 30,644 33 - - 6 3 2,603 4 11 - 2 0.9 7.2 D.4 4.2 34 0.8 0p 14 1 -
Percentille 8 F 30L 29 240,8p0 }o - - 9 6 30,400 11 30 - 2 1.6 16 - 2 0.9 13.] [ (] 3[5 1 1P 0 348
Standard deviatign g 13 1 175,487 9 - - 4 5 19961 14 19 - 1 06 .11 9 | 1 0.5 9. 38 ofl 3|1 4 0 L
MIN 100] 79 14 92| 26 - 4 L R 11 2 Y. 1 q.3 .6 g7 1 0.2 0.3 4 1 0.2 0.1 1 91 0 0.0
MAX 100 329 44 340,00p 45 - 40 20 55,000 35 44 2 2 1.6 23 87 2 1.4 2.012 150 Y. 0. 5.6 65 20d 0 34.p
n 1] 17 1 3 4 1 1B i 5 4 1 8 4 4 L L8 4 4 18 3 3 3 3 7 18 18
| 10 |Goodrich Prince Geo| Il 1 2004-09-15 il 2 7] 92,00 2 <1 b #H o 92,000 3 9 PP 2 0.7] 6.9 2 2 1.8 2.9 3 2 1.0 2.4 17 12.p 23'8 10
2 2004-10-14 I 2 5| 160,00 2 L ¢ 1 1,600 j! 2 2 2 - - - 2 - - 29 - - - - 50 q [« <!
3 2004-11-10 I 2b p - - L 4 1 920 = = 2 = = = 2 = = 25| - - - - 54 q q
4 2004-12-14 1L <[l P 2 940 2 2 22 0l 1
5 2005-01-19 I 34 - - - <L B 1 - - - E - - E - - - 14 - - 0.5 BO
6 2005-02-09 I 2p b >24 0000 p2 K1 - 6 3 1,600 1 26 -2 0.5 0.3 2 0.3 0.7 174 ay D P 3
7 2005-03-08 I 1B - - <L @ 46 1,600 - - 2 - - - 2 50| - - - - - - 34 6. 16.% 8p
8 2005-04-13 I 1p - - - <fL 5 15 1,101 2 - - - 2 - - 60| - - - - 31 q ¢ 1
9 2005-05-16 I 3p 30 = = q1 2 9| 44,00 1 = = = 1 = = 1 4 4 4 4 33 o) q >4
10 2005-05-21 - 1p - - - 2 1 290 1 - - - 1] - - 10] : : : E 34 ¢ 1
11 2005-07-19 - 2p - - - 15 2 5 1 - - - 1 - - - 1 - - 1 - - - - 52 0] [ 30
12 2005-08-16 3 17 B >2400 19 K1 - 3 3 2 4 1 - 1 0.5 0.1 - 1 0.5 0.1 1 - - - - 51 0) q >4
13 2005-09-20 - 1p - - 15 5 8 5,800 - - 1 - - - 1 - - 5 - - - - 47| Q q >15
14 2005-10-19 - 1p - - - i 2 4 1 - - - 1 - - - 1 - - 1] - - - - 45 Q q 1
15 2005-11-15 - 14 @ - - 1 2 3 3| - - - 2 - - - 2 - - 14 - - - - 47 q q <
16 2005-12-20 - 3p - - - i 3 10 7 - - 1 - - - 1 - - 6 - - - - 41 Q q g
17 2006-01-17 - 3 - - - <L 3 7 16,0p0 - 2 - - 2 - - 9 . . . 47 i
FINAL TEST 18 2006-02-14 - i B 160,000 Pl 1 - 2 8 1,500 6 1y - 2 0.2 0.5 - 2 0.3 0.9 4 2 0.5 0.9 3 39 1
Arithmetic mean I 2D P 137,333 p2 - E 4 6 9,444 3 16 P6 2 0.5 2 - 2 1 1 1] 24 2 ] 2 1 A4y L Pl
Geometric meal 8 16 7 133,048 22 - - 3 4 B77 2 10 25 2 0.4 1 - 2 1 9 2 1 1] 7 45
Percentille 8! F 3p B 160,000 P3 - - 5 9 4,960 4 26 p7 2 1 3 - 2 11 2 28 2 1] 2 15 51
Standard deviatign g 11 9 39,260 3 - - 2 6 23,/90 2 11 4 1 0 3 - 1 22 42 0] q 1 1 1 B b
MIN 15 2 4 92,00 1! F 4 L L i 1 32 1 Q.2 0 rp 1 0 0 1 2 1 1 3 BL 0 0
MAX 15 41 30/ 160,00 2p - B 26 92,000 6 R6 29 2 0.7 7 PO 2 50 3 74 2 1 2 17 97] 13 2
n 1] 18 g 3 g 1 1B 17 5 5 2 7 4 4 L7 5 4 17 2 2 2 2 L5 18 18

up dated December 22, 2006



VIRGINIA

Monitoring Protocol

Realised by:
Delmarva Septic Solution

DOCUMENT Notes:
I N TE R N E ETG - L1: 12 inches underneath the bottom of the Ecafisorption field

- L2: 12 inches underneath the Ecoflo absorptiold #d 10 feet apart the foot print of the absorpfield
Collaboration of: - nw: no water

- L3: Up gradient to measure the background contation
Dr. Robert Rubin - Data in italic should be preceded by the symbdl "<

Premier Tech Environment Bruce King - Data treatment do not include values with ">".
Tap water Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
) Soil ) ) N-NO ) ) . ) ) Central | Edge of of the
Sites County type Sampling Date Chloride BODs | TSS Fecal TKN | feldtest | Chloride | | CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD support | abs. field sampling
(res. of lab), (ml/min)
| 11 |whittaker Nothumberlanfi || 1 2004-09-21 1 13D 37 92,000 b4 K1 - 3 1 540 g 39 4 2 4.5 8.0 15 2 3.1 2.9 42 2 2.2) 11.4 3
2 2004-10-19 I 26p - - [L - 6 2 920 - - 2 - - - 2 - - 36| - - - - - 0] 3.7
3 2004-11-16 I 12p 33 - - 41 2 4 350 2 - - - 2 - - 42 - - - - - 12.9 22.
4 2004-12-21 11 - - <L a1 5 1,6P0 - - - 2 2 36 5.4 3
5 2005-01-18 I 14p - - - i - 2 1| >240d 2 - - - 2 - - 109 : : : E E 4.9 14.
6 2005-02-16 I 20D 35 160,000 B8 <1 - 12 6 >2400 14 30 - 2 3.1 0.01 = 2| 0.52 0.01 65| - - - - 10§ 4. 7
7 2005-03-16 I 177 - - - i - 43 4 11,0p0 - - - 2 - - - 2 - - 55| - - - - 104 7. 17.p
8 2005-04-18 I 31p - - - 15 : 16 8 22,0p0 - - - 2 - - - 2 - - 65| - - - - 117 10. 10.p
9 2005-05-19 I 20D 56 - - 41 5 14 3,700 - - - 1 - - - 1 - - 15 1 0.6 3 (¢ 11 6. P
10 2005-06-28 - 7P - - - - B 4 430 - - 1 - - - 1 - - 11 - 112 17.
11 2005-07-26 - 9B - - - i - J0 7 12,0p0 - - - 1 - - - 1 - - 13 - - - - 133 18. 19.p
12 2005-08-23 - 20p 49 >240 0p0 60 <1 - 20 9 200000 18 0.1 - 1 7.1 0.1 - 1] 4 0.1 16 - - - - 144 3.
13 2005-09-27 - 13p - - - 1 g 40 0 18,000 - - - 1 - - - 1 - - 14 - - - - - 8.3 27.
14 2005-10-25 3 100 - 41 8 4 24,0p0 - - - 2 1 29 33 53
15 2005-11-21 - 170 46 - - 1 3 8 31,000 - - - 170 - - - 1 - - 10 - - - - - 0] Q 150 A
16 2005-12-22 - 12p - - 1 g 6 2 61,0p0 - - - 28 - - - 3 - - 8 - - - - - 0 0 70
17 2006-01-19 - 110 - - 1 g 3 2 2,5p0 - - F 2 - - - 2 - - 12 - - - - - 0] q 20
FINAL TEST 18 2006-02-16 - 110 J9  87,0p0 p6 1 - 13 9 12,000 33 -2 1.8 0.1 - 2 0.2 0.1 1] 2 2 1] 5 : o) q 7
Arithmetic mean I 156 36 113,000 w7 - - 10 7 25,065 9 25 - 13 4 2 - 2 2| 1 33 4 p 1y 119) 9 11
Geometric meal 8 144 4 108,995 44 - - 7 5 6,309 4 8 - 2 4 0.2 - 2 1 0 22 2 1 3 1 11 -
Percentille 8! F 20D 47 132,8p0 62 - - 16 10 24,000 13 35 - 2 6 3 - 2 3 1] 5(Q 2 4 2 13p] 16 19
Standard deviatign g 3 3 40,780 18 - - 7 5 49p93 7 17 - 40 2 4 - 12 1] 28 1 ] 1 1 14
MIN 17 72 19 87,00 2p - - R i 350 0 0 fh 1 2 .0 92 1 0 0 1 1 1 1 5 08 0 0
MAX 17 316 5¢ 160,00p 64 - - 23 15 200,000 18 39 45 170 7 8 152 3 4 3 9| L0 2| 2 12 3 144 3 4
n 1] 18 1 3 4 1 1B 16 B 4 1 8 4 4 L L8 4 4 18 3 3 3 3 7 18 17
| 12|Pride of VA _[Lancaster 1] 1 2005-02-02 3 1y6 B4 >240 000 80 <l = 9 21 6Q4 217] 14 31 2 0.6 6.9 3 2 0.3 0.01 300 1 1 1 1 1 30. 71. >150
#A 2 2005-02-23 18p) 144 - - - 1 5 8 500 - - - 2 - - - 2 - - 210 2 0.1 1 360 244 48.p 490 -
3 2005-03-23 I 251 43 - - 1 1 PO 6,300 - - - 2 - - - 2 - - 213 E E E E E 29. 68. -
4 2005-04-27 I 168 - - - 15 : 14 23 54,0p0 - - - 2 - - - 2 - - 225 E E E E E 19. 39. ?
5 2005-05-24 I 18D - - - i - 7 17 20,0p0 - - - 1 - - - 1 - - 220 : : : E E 44. 44. -
6 2005-06-29 I op 21 >2419 6 = 5 RO  >2419 19 7 = i 1 0.1 = = = = = = = = = 23.6 15.] +160
6 cont 2005-06-30 - - - - - - - - - - - - - - - - - 2 0|9 0.1 200 1 1 1 1 1 1 1
7 2005-07-27 I 11D - - - [L - 7 45 8,7p0 - - E 1 - - - 1 - - 260 E E E E E 17. 21.p >150
8 2005-08-24 I 6B - - - <fL - ) 31 45 - - 1 - - - 1 - - 240 : : : E E Q 6.3 >16
9 2005-10-05 I 5p 10 = = q1 g 2 4 1 = = = 1 = = = 1 = = = = = = = = 0 0| +140
10 2005-10-26 3 2B - - <JL - 7 19 1,3p0 - - - [L7 - - - 1 - 410] | | | : : 8 68
11 2005-11-22 - 8p - - - 15 : 2 14 2,901 15 L L F 1 - - 410 E E E E E 14. 150 +
12 2005-12-28 - 13p 30 >241 960 R4 <1 - 7 55  37)000 19 9 - 1 31 0.9 1 0.4 0.1 330 : : : 1 1 17. 19. -
13 2006-01-25 - 160 - - 1 g 12 4 2,100 - - - 2 - - - 2 - - 290 E E E E 264 18. F 13p
14 2006-02-21 - 17p - - - 1 E 7 7 15,000 - - - 2 - - - 2 - - 680 : : : E 540 19. 46.4] 100
15 2006-03-30 - 196 49 = = 41 3 9 3p7 = = - 1 = = = 1 = = 190 1 1 1 1 448 22.0 110
16 2006-04-26 - 148 - - - 1 g 3 2 4,880 - - E 1 - - - 1 - - 190 : : : E 546 25. 34.0)
17 2006-05-31 - 96 - - - 15 : 8 6 >241 960 - - - 1 - - - 1 - - 170 E E E E 799 20. 30.0] -
FINAL TEST 18 2006-06-20 - 127 44 141,0p0 76 <1 - 8 5 1,120 5.4 0.4 =1 1] 0.1 1 1 0.4 0.1 140 1 4.2 11 34 70D D| 30
Arithmetic mean 24p 135 2 2 - L0 18 10,285 18 8 - 11 8 2 - 1 0 0 75| 2 q 35l 50p 1} 33
Geometric meal 236 120 P8 56 - - 6 13 1,884 15 4 - 2 2 0 - 1 0 0 p54 1 13 350 461
Percentille 8! 277 1718 44 I8 - L0 P4 16,000 22 12 - 2 13 3 - 2 1 0 4| B2 2| 3 9 35 669 2| 409
Standard deviatign g1 7 14 p6 - - 15 13 15,63 9 6 - 35 15 3 - 1 0 0 301 1 3 1 14 206 1] 23
MIN 185 28 10 24 L b D 310 1 1 0 1 0 0 140 1 0 1 B0 214 0 0
MAX 300 251 49 8 6 5p 54,000 7 16 31p 150 31 7 3 2 1 0 480 2 4 11 0| B6 798 49 7
n 2| 18 1 4 1 18 1p @ B 1 18 4 4 18 4 4 137 2 2 2 2 7 18 16

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
Monitoring PrOtOCOI I NTE R N E ETG - L1: 12 inches underneath the bottom of the Ecafisorption field

- L2: 12 inches underneath the Ecoflo absorptiold #d 10 feet apart the foot print of the absorpfield
- L3: Up gradient to measure the background contation

Realised by: Collaboration of: - nw: no water
Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbd! "<
Premier Tech Environment Bruce King - Data treatment do not include values with ">".
Tap water Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
) Soil ) ) N-NO ) ) . ) ) Central | Edge of of the
Sites County type Sampling Date Chloride BODs | TSS Fecal TKN | feldtest | Chloride | | CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD support | abs. field sampling
(res. of lab), (ml/min)
Pride of VA |Lancaster 11l 1 2005-02-02 4 1y6 65 >240 P00 94 <1 = 6 13 920 7 43 400 2 26| 4.2 1,69 2 0.1 0.01] 430] 1 1 1 1 1 5 39. >15
#B 2 2005-02-23 205 1712 - - - 1 6 7 100 - - - 2 - - - 2 - - 400 2 0.1 1 155 23 16.p
3 2005-03-23 I 246 <18 - - 1 1 8 7,0p0 - - - 2 - - - 2 - - 385 E E E E E 2 42.
4 2005-04-27 I 177 - - - 15 : 13 3 28,0p0 - - - 2 - - - 2 - - 255 E E E E E Q q 16
5 2005-05-24 I 19D - - - i - 15 8 24,0p0 - - - 1 - - - 1 - - 180| : : : E E 18.7 27. 16P
6 2005-06-29 I 8p 26 200,000 pl = - 13 7 37,900 19 6 = A 15 0.1 = 1 2 0.1 320 1 1 1 1 1 o) q +16
7 2005-07-27 I 11D - - - [L - 49 18 >24 0p0 - - - 1 - - - 1 - - 400 : : : 1 1 q q >15|
8 2005-08-24 I 9p - - - <L - 47 17 55,0p0 - - - 1 - - - 1 - - 430 - - - - - 7.5 0 >16(
9 2005-10-05 I 58 10 - - q1 g 2 4 5 - - 1 - - - 1 - - - - - - - - 0 0| +13(
10 2005-10-26 - 2p - - <L 9 44 0 - - 1 1 - - 630 E E E E E 26.4 11.
11 2005-11-22 - 7B - - - i - 8 19  38,0p0 - - - 1 - - - 1 - - 690 E E E E E Q 30. 150
12 2005-12-28 - 150 45 >241 960 25 <l - - 25 240,000 27 0.1 - 1 21 2 E 1 0.4 1 53 9. +8D
13 2006-01-25 - 210 - - 1 g 34 9 2 - - - 2 - - - 2 - - 440 E E E 1 535 20. I 7p
14 2006-02-21 - 160 - - - 1 E 6 0 1,6p0 - - - 2 - - - 2 - - 490 E E E E 671 13. D +130
15 2006-03-30 - 197 25 - - 41 4 6 60 - - - 1 - - - 1 - - 320 5 1 1 1 449 9
16 2006-04-26 - 14 - - 1 g 3 3 4,110 - - - 1 - - - 1 - - 430 E E E E 541
17 2006-05-31 - 8[7 - - - i - 7 4 >241 960 - - - 1 - - - 1 - - 390 E E E E 7793 8
FINAL TEST 18 2006-06-20 - 10p 20 120,0p0 78 <1 - 3 2 1,30 9 1 = i 20| 1 : 1 0.2 1 270 1 4 0.3 39 67 0.p 4
Arithmetic mean 33p 137 6 4 - 13 11 27,388 15 12 - 1 20 2 - 1 1 1 411 2 2 ] 9 55p V 11
Geometric meal 301 1p2 BO 58 - - 9 9 2,109 13 2 - 1 20 1 - 1 0 0 B92 1 11 78 523
Percentille 8 400 145 8 4 - L5 18 37,000 22 21 - 2 23 3 - 2 1 1 0| #8 2| 3 1 133 67 1p 27|
Standard deviatign 180 9 Pl 9 - - 14 7 59,868 9 21 - 0 4 2 - 0 1 1 8| 12 1] 3 Q 87 18 D 1p
MIN 205 29 10 24 p v p 449 1 5 0 1,60P 1 0 0 180 1 0 0 B9 430 0 0
MAX 460 246| 64 94 4 2p 240,000 p7 73 400 2 26 4 1,6P9 2 2 1 90 2 4 1 155 7793 2 4P
n 2| 18 1 4 1 1 1p @ 4 1 18 4 4 18 4 4 17 2 2 2 2 7 17 16
Nicolato Virginia Il 1 2005-05-25 23D 250 1 4,6P0 b7 1 - 19 7,200 5( 3 27! 2B R 0f2 9 1 0.5 2 69 21 D 1]1(-)
Beach 2 2005-06-22 6%0 - - - - 6 1 21,doo - - - 1 - - - 1 - - 180 1 0.8 0.1 210 9d ¢ 12
3 2005-07-20 I 14D 17 = = 41 5 1 16,0p0 = = E 1 = = = 1 = = 47 - - - - 23 q 5
4 2005-08-17 I 26p - - - i L 8 2 >24p0 - - E 1 - - - 1 - - 73] - - - - 114 ¢ 15
5 2005-09-21 I 14D - - - 15 : 3 5 640 - - 1 - - - 1 - - 149 E E E E 119 +15
6 2005-10-18 I 16D 16 >240 0PO 70 <1 - 3 1 28,p00 2 49 =1 1] 0.4 1 1 0.5 0.3 10 93 >15
7 2005-11-16 I 11D - - - 15 - 2 2 2| - - - 5 E E 1 - - 63| - - - - 123 q 1
8 2005-12-21 I 15D - - - i - 2 8 8,700 1 - - - 1 - - 16 - - - - 125 ¢ A
9 2006-01-18 I 23D 22 = = 41 24 5 26,000 - - - 2 - - - 2 - - 15 2 0.2 0.1 10 135 q 3
10 2006-02-15 - 150 - - - 1 g 5 4 2,4P0 - - E 2 - - - 2 - - 2 - - - - 129 q ¢ 8
11 2006-03-22 - 13p - - <1 11 324196 - - - 1 - 1 - 300 : E E E 11 9
12 2006-04-20 - 178 20 173,0p0 bl <1 - 2 4 3,45( 4 25 1 1 0.2 6 5 1 0.2 0.8 52 11 2
13 2006-05-17 - 20[L - - - 1 g 4 2 2,600 - - - 1 - - - 1 - - 18] : : : : 124 q 2
14 2006-06-21 - 21p - - - 1 g 4 4 15,50 - - - 5 - - - 1 - - 260 E E E E 149 Al
15 2009-08-01 - 12p 11 - - 1 2 16 49,004 - - - 56 : : : 2 - - 29| : : : : 133 <
16 2006-08-23 - 121 - - - 1 g 4 1 6,504 - - - 11 - - - 2 - - 40| - - - - 137 14
17 2006-09-26 - 183 - - - 1 E 34 5 1,37 - - - 7 - - - 1 - - 420 E E E E 133 1
FINAL TEST 18 2006-10-25 - 9p 14 57,900 b3 1 - 14 3 6,130 3 40 -1 1] 2| - 1 0.6 0.1 340 1 0.9 0.1 30 11y D 0|
Arithmetic mean I 9% 19 78,500 p0 - - 9 4 11,181 15 29 - 7 1 2 - 1 0 1 116 1 ] 178 13p] 0
Geometric meal 8 174 8 35,850 60 - - 6 3 3,004 6 17 - 2 1 1 - 1 0 0 55 1 1] 0] 8§ 13
Percentille 8 F 22p 22 126,950 66 - - 17 5 21,p00 22 43 - 6 1 3 - 2 1 1 228 2 ] 264 134 0 0
Standard deviatign g 123 7 86,069 8 - - 8 4 13,668 24 21 - 14 1 3 - 0 0 1] 130 ] 148 37 0 0
MIN 230 99 11 4,60 5[L - - R i 2 2 2 27 1 0 0 2] 1 0 0 2 1 0 0 L0 0 0 0
MAX 230 650 3] 173,00p 70 - - 44 6 49,000 50 49 P10 56 2 6 9 2 1 2 #20 2 1 0| 304 23
n 1] 18 1 3 4 1 1B 16 B 4 1 8 4 4 L L8 4 4 18 3 3 3 3 18 15 15

up dated December 22, 2006



VIRGINIA

Monitoring Protocol

DOCUMENT Notes:
I N TE R N E ETG - L1: 12 inches underneath the bottom of the Ecafisorption field

- L2: 12 inches underneath the Ecoflo absorptiold #d 10 feet apart the foot print of the absorpfield
- L3: Up gradient to measure the background contation

Realised by: Collaboration of: - nw: no water
Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbd! "<
Premier Tech Environment Bruce King - Data treatment do not include values with ">".
Tap water Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
) Soil ) ) N-NO ) ) . ) ) Central | Edge of of the
Sites County type Sampling Date Chloride BODs | TSS Fecal TKN (field 1fe|s1b) Chloride | [CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD support | abs. field ?arlr;plln)g
res. of lal ml/min
|15 Stevens-Jef?l Accomacl | 1 2005-06-0 43 160 61 = 24 = = = = = = = = -0.5 0.1 1 = 0.5 0.1 1 = = = = = 0 0 9
|Chincoteague city 1 (cont.005-06-08 & Q - - -] >1600 22 >1 60D - - - 2 - - - 2 - - - - - - -
fecal coliform analysis other lab 2 2005-07-13 I 18D 47  >1600 58 K1 - 11 8 >1600 4 23 120 8 - - - 2 - - 2 - - - - 176 q ¢ 7
3 2005-08-10 I 16D 29 - - 1 0 5 >16p0 - - - 2 - - - 2 - - 2 - - - - 238 q q
4 2005-09-14 I 15D - - - [L - 147 7 13,0p0 - - - 2 - - - 2 - - 1 - - - - - 0 0| -
5 2005-10-12 I 22D - - - 15 - 13 1| 54,004 2 - - - 2 - - 1 - - - - - 0| 0] E
6 2005-11-09 I 21p 29 1,600,0p0 29 <1 - 2 8| 79,00 1 3P - 2 2 0.4 1 2 0.5 0.14 70| 5 5 5 5 - 0] o
7 2005-12-14 I F F F F I F F F F F I F F F I 2 - - 200 E E E E E q q
8 2006-01-10 I 3L - - - <[t - 49 331,600,001 - - - 2 - - - 2 - - 140 : : : E E : E 10
9 R006-02-07 & Q = 210 37 <1 2 19 54,00 - - - 2 - - - 2 - - 170 g g 1 1 1 1 1 20
10 2006-03-08 - 123 - - - E 48 2 2,600 - - - 2 - - - 2 - - 74 : : : : 160 ¢ 11
11 2006-04-11 - 198 - - - 1 g 2 1 130,00 - - - 7 - - - 2 - - 77| - - - - - 0] Q 30
12 2006-05-10 - 5p 59 >1600 p7 K1 - 2 3 200 8 1] 5 2 3 0.5 1 2 0.2 15 94 171 1
13 2006-06-13 - 15p - - - 1 E 86 6 920,00 - - - 2 - - - 2 - - 85 - - - - 211 2
14 2006-07-19 - 71 - - - 15 - 6 5 24,00 - - - 2 - - - 2 - - 88 : : - E 254 A
15 2006-08-29 - 100 39 - - 1 3 14 92,00 - - - 2 - - - 2 - 68| - - - : 185 <
16 2006-09-20 - 150 - - 1 g 2 2 200 - - - 2 - - - 2 150] E E E E 273
17 2006-10-19 - 21p - - - 1 E 31 5 2,300 - - - 2 - - - 2 - - 86| : : : : 315 <
FINAL TEST 18 2006-11-15 - 14p 20 790,0p0 46 <1 - 13 2 110J000 8 4 - 2 0.3 0.1 - 2 1 0.1 7] 43 6
Arithmetic mean 148 40 1,195,0p0 139 - - 19 9 220,093 7 14 - 3 1 0 - 2| 1 4 71 24 D
Geometric meal . 134 8 1,124,378 36 - - 12 6 24{800 7 7 - 2 1 0 - 2 0 0| 30 231
Percentille 8 208 54 1,438,0p0 51 - - 30 15 118000 9 26 - 2 2 0 - 2 1] 6 123 28 D
Standard deviatign g 97 5 572,156 18 - - 17 9 462|312 3 14 - 2 1 0 - 0 0| 7 61 84
MIN 63 31 20 790,00p i - - 2 1 200 4 1 1pp 2 0 0 1 2 0 0 1 - - - - B0 0 0
MAX 63 220 61f 1,600,00D 68 - g 96 3 HHHHHIH 10 30 (§40] 8 3 1 1 2 1 15 0| RO - - - - 435 q ¢
n 1] 17 g 4 g 1 1p i 4 4 1 7 4 4 L L8 4 4 18 - - - - 0 9 9
| 16 [Hale |Acc0mack| | 1 2005-06-09 4 2p0 98 - 64 - - 4 6 - 1 62 110 - 2 2 41 -1 4 12 q ¢ 12
|Chincoteague city 2 2005-07-13 - 160 - - - <1l - 2 3 920 2 - - - 2 - - 6 - - - - - 0| 0] 10d
fecal coliform analysis other lab 3 2005-08-10 19D 43 = = 41 2 2 1,6p0 = = - 2 = = - 2 - - 6 - - - - 197 q ¢
4 2005-09-14 12p - - - i - 2 15 22( 2 - - - 2 - - 4 - - - - 62 : E E
5 2005-10-12 17D - - - 15 : 2 1 110 2 - - - 2 - - 3 - - - - - [y 0] E
6 2005-11-09 8p 28 16,000 1 £1 E 2 3 490 30 5 2 0.5 4 g 2 0.5 4 1] - - - - - 0] o
7 2005-12-14 4b P P - - 2 2 9 0] 0) E
8 2006-01-10 22p - - - i - 6 2 240 - - 2 - - - 2 - - 28] : : : : : 0] o 30
9 R006-02-07 & Q = 160 44 <1 1 240 1 1 1 2 = = = 2 = = 11 - - - - - 0] [ 10
10 R006-03-08 & O - 134 E E E <1 . 1 1,60D - - - 2 - - - 2 - - 13 : : : : 79 50
11 2006-04-11 118 - - - 1 E 2 1 2,400 2 - - - 2 - - 4 - - - - - - - 5
12 2006-05-10 178 g5 >1600 B2 K1 - 3 8 79 0.2 31 - 2 1] 7| - 2 0.2 8 15 1 1 1 1 139 <1p
13 2006-06-13 157 - - - 1 E 2 3 3,500 g 4 184 - - <10
14 2006-07-19 138 - - - 1 g 2 1| >16 00( >1600 - - - 2 - - 7 - - - - - - - 5
15 2006-08-29 10[L 43 - - 1 2 3 54 : : E 2 - - - 4 - - 15 : : E 1 73 <]
16 2006-09-20 118 - - - 1 g 3 3 20 - - - 2 - - - 2 - - 6 - - - - 107
17 2006-10-19 119 - - - 1 g 2 7] >1600 2 - - - 2 - - 19 : : : : 74 <q
FINAL TEST 18 2006-11-15 2209 3 33,0p0 b8 1 - 19 1 350 0.4 4, 2 1 3| : 2 2 3| 23 63 <!
Arithmetic mean 158 54 24,500 B9 - - 6 3 188 8 49 - 2 1 4 - 2 1 4 11 - - - - 108 q q
Geometric meal . 147 19 22,978 18 - - 3 2 P48 1 47 - 2 1 3 - 2 1 4 8 - - - - 98] : :
Percentille 8 188 A7 29,600 60 - - 4 3 1,600 13 58 - 2 1 5 - 2 1 5 15 - - - - 153 Q q
Standard deviatign g 44 7 12,021 29 - - 11 3 1,042 15 13 - 2 0 2 - 11 2| 7] 1 1 1 1 53 ¢
MIN 64 80| 28 16,00 L - - P L 2 0 31 11 2 1 2 Zis 2 0 3 1 - - - - 2 0 0
MAX 64 229 98 33,00 6 - - 45 15 3,500 BO 62 110 8 2 7 fHl 4 2 8 28 - - - - 97 0] Q
n 1] 17 1 . 4 1 1B 15 4 4 1 6 4 4 L7 4 4 18 - - - - 9 10 L0

up dated December 22, 2006



VIRGINIA

Monitoring Protocol

DOCUMENT Notes:
I N TE R N E ETG - L1: 12 inches underneath the bottom of the Ecafisorption field

- L2: 12 inches underneath the Ecoflo absorptiold #d 10 feet apart the foot print of the absorpfield
- L3: Up gradient to measure the background contation

Realised by: Collaboration of: - nw: no water
Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbd! "<
Premier Tech Environment Bruce King - Data treatment do not include values with ">".
Tap water Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
) Soil ) ) N-NO ) ) . ) ) Central | Edge of of the
Sites County Sampling Date Chloride BODs | TSS Fecal TKN | feldtest | Chloride | | CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD ) sampling
type (res. of lab) support | abs. field | | © i
| 17 |Reed Accomack] | 1 2005-06-14 p! 200 35 - 50 - - - - - = = = = 2 0.5 L8 - 311 01 41 : 1 £ E q
Chincoteague city 2 2005-07-14 09 34 >1 600 35 <l - - - - - - - 1 - - - 1 - - 47 - - - - - 0] Q
fecal coliform analysis other lab 3 2005-08-11 I 16D 22 >1600 B5 1 - 14 - >1600 8 20 120 2 - - - 2 - - 43| : : : : : 0] o 14
4 2005-09-15 I 13D - - - 15 : 8 46 22,0p0 - - - 2 - - - 2 - - 30| - - - - - 0] Q +10
5 2005-10-13 I 11D - - - i - 5 3 200 - - - 2 - - - 2 - - 18 : : : : 364 ¢
6 2005-11-10 I 14D 19 11,000 P5 K1 - 2 5| 17,00 4 F 2 1 21 E 2 2 17| 33 13
7 2005-12-15 I 17D - - i - 6 2 2 - - - 2 - - 2 - - 33| : : : : 134 ¢ 16
8 2006-01-12 I 15D - - - 15 . 8 13 9,2p0 - - F 2 - - - 2 - - 88| - - - - 134 q 7
9 2006-02-09 I 21D a4 - - 41 4 3 2900 - - E 2 - - - 2 - - 73] 2 1] 10] g 113 6
10 2006-03-09 - 156 - - - 1 g 91 6 16,0p0 - - - 2 - - - 2 - - 74 - - - - 103 Q q 9
11 2006-04-13 - 174 - - - 1 E 2 3 2,800 17 2 - - 62 - - - - - 0 0| 70
12 2006-05-11 - 13p g9  >1600 B4 <1 - 21 56 40 17 8 = 20.2 27| - 2 3 0.1 43 - - - - 204 o) q 8
13 2006-06-15 - 96 - - - i - 5 13 54,0p0 - - - 2 - - - 2 - - 30 E E E E 179 Al
14 2006-07-20 - 176 - - - 1 E 3 5 24,0p0 - - - 2 - - - 2 - - 50| - - - - 169 2
15 2006-08-31 - 8B 40 - - 41 6 1 2 - - - 2 - - - 2 - - 86 5 5 5 5 117 5
16 2006-09-21 - L - - - 15 - 3 2 2 - - - 2 - - - 2 - - 44 - - - - 194 5
17 2006-10-18 - 124 - - - 1 g 3 6 260 - - 2 - - - 2 - - 61 - - - - 139 3
FINAL TEST 18 2006-11-16 - 136 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 ¢ 7
Arithmetic mean I 14 39 1,755,5p0 138 - - 10 10 9,[748 10 18 - 12 1 21 E 2 4 5 L v b 141 0 q
Geometric meal . 136 5 196,314 37 - - 6 5 b44 9 14 - 2 1 10 - 2 4 0 46 2 0| 6 5 15]
Percentille 8 I 17p 42 2,802,2p0 50 - - 12 13 18)000 12 28 - 2 1 0f 3 - 8 7 69 3 4 186 0 0
Standard deviatign g 37 2 2,467,096 10 - - 12 14  15(092 5 16 - 1 4 1 14 q g 2 D B 2 19 0 ¢
MIN 64 83| 19 11,00 2p - - 4 15 2 6 6 12 1 0 1 18 1 2 0 8 2 0 4 4 103 0 0
MAX 64 210 89 3,500,00p 51 - g 91 6 54,000 17 40 120 170 2 34 18 2 13 17 89 2 ] 1 36p o 0]
n 1] 18 g . 1 1p 15 4 4 1 7 4 4 L L7 4 4 18 2 3 3 3 13 12 12
| 18 |Palmer | Accomack| | 1 2005-06-07 b 130 73 1,600 48 - - 71 9 >1600 12 0.1 76) 2 2 0.1 27| 2 2 0.1 44 2 10 0.1 47| 74 q 24
|Chincoteague city 2 2005-07-12 110 - - - 20 - 8 2 P20 - - -2 - - - 2 - - 36| : : : : 107 ¢ 12
fecal coliform analysis other lab 3 2005-08-09 I 30D 49 - - - 8 8 1| >1604 ] 2 - - - 2 - - 22 - - - - 194 q >16
4 2005-09-13 I 35D - - - i - 8 2 160,0p0 - - - 2 - - - 2 - - 20| : : : : 18 [ >16!
5 2005-10-11 I 12p - - - 15 : 48 6 26,0p0 - - - 2 - - - 2 - - 20| - - - - - 0] Q 14
6 2005-11-08 I 16D 58 49,000 1p2 1 - 6 2 13,po0 6 30 - 2 4 0.2 2 2.2) 0.1 24 : : - - 113 ¢ 150
7 2005-12-13 I 13D - - - 15 : 46 0 54,0p0 - - - 2 - - - 2 - - 27 - - - - 117 q +14
8 2006-01-11 I 16D - - - i - 40 8 240,0p0 - - - 2 - - - 2 - - 32 - - - - 121 9
9 2006-02-08 I 20D 3P = = 41 22 11 2,300 - - - 2 = = = 2 = = 22| 2 2 0.1 81 94 q q 9
10 2006-03-07 - 214 - - - 1 E 40 4,600,00 - - - 2 - - - 2 - - 19 - - - - - 0] o 12
The results are discard see remarks and field feport 11 2006-04-12 l- 184 - - - 1 4 90 6 >1 600 00 B B B 2 B 2 4 4 24| 4 4 4 4 4 4 4 114
12 2006-05-10 - 189 43 >1600 PO K1 - 7 9 160,p00 8 23 - 2 2 0.3 1 2 2 0.1 29| 5 - - - 129 5
13 2006-06-14 - 20 <1 12 7 140,000 - - - 31 - - - 31 - - 4 - - - - 6411 <5
14 2006-07-19 - 190 - - - 1 E 16 9 160,000 - - - 2 - - - 22 : : 25 13 8
15 2006-08-31 - 6B 80 = = 41 6 3 24,0p0 = = E 7 - - - 2 = = 31 - - - - 114 8
16 2006-09-19 - 3 - - - i - 3 1 830 E E E 2 - - - 2 - - 76| : : : : 287 7
17 2006-10-17 - 5p - - - 15 - 3 5 680 - - 2 - - - 2 - - 74 - - - - 17§ 2
FINAL TEST 18 2006-11-14 - 3¢ 37 26,000 1o K1 - 2 1] 620 g 35 2 2 0.2 1 2 4 0.1 51 2 1] 0.1 58] 159 14 3 3p
Arithmetic mean I 158 60 25,583 b2 - - R0 8 172,157 8 18 - 4 3 0.2 - 5 3 0.1 34 6p 144 2 s
Geometric meal 8 133 7 12,679 44 - - 12 5 21[066 8 4 - 2 3 0.2 - 3 30.1 31 4 3 6 13p) - -
Percentille 8 F 20¢ 79 39,800 o - - 24 10 160,p00 10 31 - 2 3 0.2 - 2 3 0.1 41 P 178 0 s
Standard deviatign g 84 9 23,703 35 - - 24 8 403|004 3 16 - 7 1 1] 0 - 8 1 0.q 1 D 1 33 5 ]
MIN 55 34 37 1,601 20 - - P L 640 6 0 [ 2 2 .1 q7 2 2 0.1 L9 2 1 0 47 76 0 0
MAX 55 350 83 49,00 10p - - 90 36 #H#HH{H 12 35 6 31 4 0.3 27 31 4 1| 0. 76| 2 14 8 28| 16 3d
n 1] 18 1 3 4 1 1B 15 B 5 1 8 4 4 L [L8 4 4 18 3 3 3 3 L5 10 10

up dated December 22, 2006




VIRGINIA DOCUMENT Notes:
Monitoring PrOtOCOI I NTE R N E ETG - L1: 12 inches underneath the bottom of the Ecafisorption field

- L2: 12 inches underneath the Ecoflo absorptiold #d 10 feet apart the foot print of the absorpfield
- L3: Up gradient to measure the background contation

Realised by: Collaboration of: - nw: no water
Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbd! "<
Premier Tech Environment Bruce King - Data treatment do not include values with ">".
Tap water Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
) Soil ) ) N-NO ) ) . ) ) Central | Edge of of the
Sites County type Sampling Date Chloride BODs | TSS Fecal TKN | feldtest | Chloride | | CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD support | abs. field sampling
(res. of lab), (ml/min)
Thompson | Glendale LI} 1 2005-11-07 B 410 39 >2411960 59 <l = 2 1 860 2 21 4. 1 0.5 3 86| 1 1 4 28 = = = = = 0 0| STB-650
STB-650 2 2005-11-30 I 27D - - - 15 : 6 1 870 E E E 1 - - - 1 - - 9 : : : : : 0] q
3 2005-12-29 I 32p 25 - - 1 2 1 5 - - - 1 - - - 1 - - 21 1 - - 18 : :
4 2006-01-26 I 38D - - 15 : 2 1 120 E E E 2 - - - 2 - - 18 - - - - - 0] Q
5 2006-02-22 I 40p - - - i - 2 1 290 E E E 2 - - - 2 - - 17, : : : : 69
6 2006-03-23 I 38D 37 >241 960 62 1 - 5 1 116 0.2 37 - 1 0.2 0.4 1 0.3 0.5 g
7 2006-04-19 I A7H - - - i - 2 2 5,480 - - 1 - - - 1 - - 1] - - - - - 0| 0] E
8 2006-05-18 I 327 - - - 15 - 2 3 2| - - - 1 - - - 1 - - 2 - - - - 111
9 2006-06-22 I 38B 54 - - 41 2 1 62] - - - 1 - - - 1 - - 1] g g g g g g g g
10 2006-07-31 - 211 - - 1 g 4 1 2,200 2 - - - 2 - - 4 - - - - 107 q q
11 20006-08-22 - 1715 - - - 1 2 1 260 : : E 2 - - - 2 - - 3 - - - - 163
12 2006-09-27 - 25|]L 35 >241 9p0 112 <1l 2 1 238 ] 24 1 1 1] 1 1 2 7] | | | | 49
13 2006-10-24 - 231 - - - 1 E 8 5 172 - - 1 - 1 6 - - - - - 0| 0] E
14 2006-11-20 - 308 170 = = 1 2 7 365 1 = = = 1 = = 7 4 4 4 4 49 o) q
15 2006-12-11 - 336 43 - - 1 0 Pl 15,500 - - - 1 - - - 1 - - 10 - - - - 69 q ¢
16 2007-01-25 - 343 - - - 1 g 2 10 28 1 - - - 1 - - 6 - - - - 51 q q
17 2007-02-13 - 421 - - - 1 E 5 9 587 - - E 1 - - - 1 - - 3 - - - - 38 o q
18 2007-03-22 - 257 50 >24196p0 83 <1 - 2 2 60] 0 23] - 1 0.6 0.2 1 0.4 0.1 5 1 0.4 0.1 3 44 1 1
19
Arithmetic mean B 3217 g3 #DIV/! 19 - 5 4 1,5p9 1 28 42 1 1 1 B6 1 1 2| 8 1 q q 1 4 D p
Geometric meal 3 316 17 #NUM! V7 - - 3 2 418 1 27 12 1 0 1 86 1 1 1 6 1 0 0 7| 64 #NUM #NUM!
Percentille 8 B 395 99  #NUM! 95 - 5 6 8p6 1 31 42 2 1 2 86 2 1 3 14 1 0 0 15 103
Standard deviatign  #DIV/(! gq1 0 #DIV/D! 4 - 7 6 3,728 1 6 I¥m! 0 0 1| #DIV/O! 0 0 2 § g #DIV/0] #DIV/O 11 Al
MIN 3 175] 29 q 5 p D 28 42 1 0 0 1 0 0 [L 1 0 0 3 8 0 0
MAX 3 474 120 q 11 3 2L 15,500 2 B7 hp 2 1 3 46 2 1 4 P8 1 0 0 18 163 0 0
n 1] 18 g q 4 1 1B 18 4 4 1 8 4 4 L L8 4 4 18 2 1 1 2 L0 11 11
Garcia Madison \% 1 2006-01-31 1y0 B6 12 30 <1 - 2 1] 5| 0.2 35) 34 2 0.2 13 16 2 0.2 0.2 7 2 0.2 0.6 41 STB-65(0
STB-650 2 2006-02-23 I 14D - - - i - 4 2 2,200 - - 2 - - - 2 - - 2 - - - - 125
3 2006-03-29 I 16B 61 = = 41 3 1 184 - - E 1 = = = 1 = = 2 4 4 4 4 129
4 2006-04-25 I 16p - - - i - 2 2 205 1 - - - 1 - - 3 - - - - 57| Q q
5 2006-05-25 I 1501 - - - 15 : 2 1 45 E E E 1 - - - 1 - - 2 - - - - 11 E E E
6 2006-06-22 I 27D 62 >241 960 70 <1 - 4 1 387 19 24 128 - 3
7 2006-08-02 I 18p - - - 15 - 2 1 370 E E E 2 - - - 2 - - 1 - - - - 125
8 2006-08-24 I 156 - - - i - 2 1] 2,400 2 - - - 2 - - 3 - - - - 135
9 2006-09-28 20p 43 41 5 il 9 - - 7 1 1 2) 1 1 2) g | | | | 13
10 2006-10-26 - 156 - - 1 g 2 1 488| E E E 1 - 1 3 - - - - 162
11 2006-11-21 - 219 - - - 1 E 2 1 53] - - - 1 - - - 1 - - 1 - - - - 181 o) q
12 2006-12-12 - 184 56 242,0p0 71 <1 - 2 1 22| 6 44 1 0.2 2 g 1 0.4 2 4 4072
13 2007-01-24 2009 - - - 1 g 2 1 55| - - - 1 - - - 1 - 1 - - - - 171 q q
14 2007-02-20 - 171 - - - 1 g 5 1 816 1 1 1 - - - - - - - - - - - - 162 Q q
15 2007-03-20 - 179 31 - - - 6 2 613 - - 1 - - - 1 - - 1 - - - - 156| Q q
16 2007-04-18 - 218 - - - 1 g 11 5 1,90 - - - 1 - - - 2 - - 1 - - - - 149 Q q
17 2007-05-23 - 21p - - - 1 g 7 6 2,480 - - F 1 - - - 1 - - 1 - - - - 161 E E
18 2007-06-20 - 15[L 94 2,420 b3 1 - 3 2 80 18 23 - 26 0.3 1.2 - 7 0.4 1.3 17 - -
19 2007-07-25 - - - - - - - - - - - - - 1 - - - 1 - - - 1 0.6] 0.1 1 - - -
Arithmetic mean b 184 49  814y7 b8 - - 4 2 139 11 33 B6 3 0 4 16 2 1 1 3 2| 0] Q 21 15 P
Geometric meal 6 181 18 1,915 55 - - 3 1 P34 5 31 36 1 0 3 16 1 0 1 2 1 0 0 6) 12§ #NUM #NUM
Percentille 8 b 210 g0 146,1p8 70 - - 5 2 1,586 18 40 36 2 1 6 16 2 1 2 4 2 1 1 3 16 D p
Standard deviatign  #DIV/(! 33 2 139,022 19 - - 2 1 891 9 11 \4DI 6 0 6| #DIV/O! 1] 0] jl 2 ] 28 7B o 0]
MIN 6 140 3] 13 3 L b p 23 34 1 0 1 IL 1 0 0 1 1 0 0 1 11 0 0
MAX 6 270 62 242,00 7L - - 11 6 2,480 L9 k8 36 26 1 13 L6 7 1 2 7 2 1 1 41 02| ¢ 0] Q
n 1] 18 1 3 4 1 1B 18 4 4 1 7 4 4 L L7 4 4 16 2 2 2 2 L7 7 7

up dated December 22, 2006



VIRGINIA DOCUMENT Notes:
Monitoring PrOtOCOI I NTE R N E ETG - L1: 12 inches underneath the bottom of the Ecafisorption field

- L2: 12 inches underneath the Ecoflo absorptiold #d 10 feet apart the foot print of the absorpfield
- L3: Up gradient to measure the background contation

Realised by: Collaboration of: - nw: no water
Delmarva Septic Solution Dr. Robert Rubin - Data in italic should be preceded by the symbd! "<
Premier Tech Environment Bruce King - Data treatment do not include values with ">".
Tap water Influent Ecoflo effluent L1 L2 L3 Flow Rate Ponding (cm) Flow
measuremen
Soil N-NO Central | Edge of of the
Sites County type Sampling Date Chloride BODs | TSS Fecal TKN | feldtest | Chloride | | CBODs| TSS| Fecal TKN | N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal| TKN [ N-NOy | Chloride Fecal [ TKN | N-NOy | Chloride app. GPD support | abs. field sampling
(res. of lab) l (ml/min)
Loomis Mt Jacksor] [\ 1 2006-09-14 1p4 36 >241 P60 67 <1 = 9 24,860 3 2 4 L 02 6 10] 1 0.2 0.4 10 = = = = = = = STB-650
STB-650 2 2006-10-12 oF - - - L - B > 1790 - - 1 - - 1 - - b - - - - 144 - -
3 2006-11-09 | 8B 120 - - i 10 2 16,200 - - - 1 - - - 3 - - 19 - - - - 3 - -
4 2006-12-05 N 196 - - - il ] 1o 6 4,600 - - [ 1 - - - 1 - - 7 - - - - 79 g q
5 2007-01-09 | 16p - - - i - 13 4 260 - - [ 2 - - -1 - - 14] f f f f 294 d
6 2007-02-28 | [ [ [ [ <l - - - - - - - - - - - - - - - - - - - p b b
7 2007-03-21 I 244 27 29,100 B6 - - - - - - - - 1 1 8| - 1 0 1] 3 g g g g 24
8 2007-04-19 I 23p 36 18,700 B4 K1 - 5 3 488 6 35 - 1 0 4 - 1 0 0 1 - - - - 32| 5 5 5
9 2007-05-31 I 8p - - - <L - 3] 3 1 - - 1 - - - - - - - - - - 25| - - -
10 2007-06-27 - 168 47 4,390 B4 1 - 7 4 20 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 1 1 1
12 2007-08-29 - 6P - - - 15 : 130 2 >241 960 - - - 1 - - - 1 - - 8| - - - - 73
13 2007-09-25 - 17p 31 921 18 K1 - 6 1 1 2 29 - - - - - - - - - - - - 60| g g g
14 2007-11-08 - <4918 - - - 2 2 3 249 2 - - - 2 - - 6 - - - - 69 E E E
15 2007-11-29 - 114 - - - 1 - <175 3 >2419.¢ - - - 1 - - - 1 - - 12 - - - - 43
16 2008-01-09 - 144 14 - - 1 3 1 1 - - - 1 - - - 1 - - 9 g g g g 64 5 1 1
17 2008-01-30 - 177 - - - 11 8 2 4 3,870 1 - - - 1 - - 3 - - - - 28 : : E
18 | 2008-02:28 1 | - [ 1 B2 1990 - - S - - - - - - - - -| [ [
Arithmetic mean 147 42 20,685 r4 - - 14 3 8,946 5 32 k5 1 1 4 10 10 1] 9| [ #DIV/0!| #DIV/0!Yf #DIV/O![ #DIV/O! 66 0 0
Geometric meal g 138 B4 11,403 72 - - 7 2 647 4 32 45 1 0 3 10 1 0 0 NUME| #NUM! [ #FNUM! #NUM! 44 #NUM! #NUM!
Percentille 8 B 177 36 30,8p0 B4 - - 10 4 17,580 6 35 45 1 1 7 10 1 0 1 141 | #NUM!| #NUM![ #NUM! #NUM! 73 0| 0]
Standard deviatign  #DIV/{! 42 5 15,507 16 - - 29 1 15471 2 4DIi0! 0 0 3| #Div/o! 1] 0 1 § [ #DIV/0Y #DIV/O!| #DIV/0!| #DIV/O! 68 0 0
MIN 8 69 14 921 4 L L 4 29 45 1 0 0 IL 1 0 0 1 0 0 0 0 2 0 0
MAX 8 244 120 39,90 8p - - 120 6 54,8p0 6 35 45 2 1 8 10 3 0 1 19 0 0 0 0 8| P9 0| 0]
n 1] 16 1 ¢ g 1 1p i 4 4 1 4 4 4 L 12 3 3 12 0 0 0 0 L6 3 3

up dated December 22, 2006
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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/1)
Site Soil STE | PFE | % Removal Lysimeter #1
Type (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 3.8 224 0.1
Site 2, 01-04 1 6.4 49 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 Lysimeter 1 Lysimeter 2 Lysimeter 3
Type | (12”7 under peat filter) (10 ft apart) (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
ECOFLO® systems in Virginia Final Report 2007/10/15
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Appendix IlI

Virginia-licenced P.E certification
Compliance with TL-3 treatment standards
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Appendix IV

ECOFLO® Biofilter O&M manual &
Virginia-licenced P.E certification relative to
service and maintenance requirements

of the product
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Appendix V

Maintenance records
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Appendix VII

Statistical analysis
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