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ABSTRACT

This paper describes the performance testing of a passive facultative treatment
process for onsite treatment of wastewater from a single-family residential dwelling.
The intent of the system design was to treat domestic wastewater to comparable
quality as would be obtained with conventional, mechanical, secondary biological
treatment plants, but in a passive manner. The process was based on the principal
of solids separation and extended retention time for anaerobic digestion of biological
materials.

The system used two tanks and a solids separating system. Influent was directed
through a passive, self-cleaning screen. Solids greater than 3 millimetres in
diameter, and approximately 5% of the liquid flow were diverted into a tank
dedicated to the storage and passive digestion of solids, while the remainder of the
influent that passed through the screen was directed to the liquids retention tank.
Supernatant from the solids tank was directed to the liquids tank. The liquids tank
utilized inlet piping designed to distribute the flow across the tank cross-section and
an underflow clarifying weir.

The system successfully and reliably produced an effluent with a quality such that |
the total suspended solids (TSS) concentration was comparable to, or better than,
effluent produced by conventional secondary treatment plants sized for single-
family dwellings. The system was not able to reduce biochemical oxygen demand
(BOD) concentrations to the same standard.



EXECUTIVE SUMMARY

Present options for the treatment of domestic wastewater generated by single-family
dwellings can be grouped into two categories:

» Septic tank treatment
» Mechanical, biological secondary treatment

There is a need to develop alternate methods of obtaining better effluent quality
with passive systems. A Passive Facultative Treatment System was developed by D.
Barker and Associates, based on the principles of solids separation and extended
retention in an attempt to produce effluent quality that would be comparable to
secondary biological processes, without the addition of power consuming
components.

The treatment system tested was comprised of the following components:

* Influent Sampling Chamber
» Solids Separator

* Solids Digester Tank (Digester)

* Liquids Detention Tank (Clarifier)

Liquid was extracted from the system at various locations in the flow path and tested
at an independent laboratory for total and soluble five day Biochemical Oxygen
Demand, (BOD), Total Suspended Solids (TSS), Nitrite and Nitrate (combined).
Ammonia (NH3), Total Kjeldahl Nitrogen (TKN), and Fecal Coliform (FC).

BOD removal efficiencies varied from 33% to 74%. The TSS removal efficiencies
varied from 6% to 97%.

The prototype system was intended to be an alternative to conventional mechanical
biological secondary treatment plants for individual homes. Mechanical systems are
expected to achieve a 45 mg/L BOD and 60 mg/L TSS level. The system evaluation
showed that the BOD level cannot be achieved, but the TSS level is consistently met
or bettered.

The solids separation ability of the system, combined with the systems ability to
mitigate hydraulic flushes past the solids retention area, will allow the system to
perform better than a conventional septic tank with respect to solids transfer in the
treated effluent.

The main potential barrier to use of the passive system in a current residential
setting is the additional cost associated with the extra tank needed for the digester
assembly. This tank also has to be placed slightly deeper in the ground than a



conventional septic tank to allow for the required vertical drop through the
separator. This could be problematic in areas of low topographic relief or areas
where there is either shallow rock or high groundwater tables.

The successes of the test system were:

1. The system reduced solids transfer to the disposal field.
2. The separator was an effective device for the separation of gross solids.
3. The inlet piping arrangement in the clarifier distributed flow through a

greater cross-section of the tank than a conventional inlet pipe.

4, The baffle device in the clarifier effectively reduced the transfer of solids
through the system.

5. The testing apparatus was convenient and reliable.

6. Testing showed that macerating the influent created higher BOD and TSS
concentrations in the influent, but the system could reduce the
concentrations of both parameters to levels which were comparable for both
the unmacerated and macerated influent. Pumping of raw effluent to a
treatment system, or use of garburators for kitchen wastes would produce
similar impacts which would be effectively processed by the treatment system
producing an effluent with a quality similar to that of unmacerated influent
treated in the same system.

The failures of the test system were:

1 BOD concentrations were not reduced to a level that would qualify the system
as an equivalent to a conventional mechanical biological secondary treatment
plant.

2. The polyethylene tanks used were not suited for underground use.



SOMMAIRE

. Le présent document décrit I'essai fonctionnel d'un procédé d'épuration facultatif passif pour
I'épuration autonome des caux usées d'une maison individuelle. Un systéme a été congu pour -
épurer de fagon passive les eaux domesthues avec une qualité comparable 2 celle obtenue par les
stations d'épuration secondaires mécaniques et biologiques classiques. Le procédé repose sur la
séparation des principales matiéres solides et la prolongation de la durée de rétention necessalre a
cla degradatlon des matiéres organiques par digestion anaérobie.

Le systeme emp101e deux bacs et un séparateur de matiéres solides. L'1nﬂuent passe par une gnl]e
_ passive autonettoyante. Les matiéres solides dépassant 3 millimétres de diamétre et environ 5p.
100 des liquides sont déversés dans un bac destiné & la retenue et 4 la digestion passive des
matiéres solides, tandis que le reste de l'influent passant par la grille se dirige vers le bac de

" rétention des liquides. Le liquide surnageart dans le bac des matiéres solides se déverse dans le _
bac des liquides: Le bac des liquides comprend un tuyau d'arrivée qui répattit I'influent en travers
du bac et un d1spos1t1f d'evacuatlon du dépbt pour clarifier 'eau du déversoir.

Le systéme réussit 3 produxre infailliblement un effluent d'une telle quahte que la concentration
totale des solides en suspension (TSS) est égale ou inférieure 4 celle produite par les stations

d'épuration secondaires classiques destinées aux maisons individuelles. Cependant, il ne peut pas.
réduire la demande biochimique en oxygéne (DBO) avec autant d'efficacité que ces stations.



RESUME

Les options d'epuratlon des eaux domesthues pour les maisons individuelles se divisent en deux
~ catégories : _

. Epuration par fosse septique
. Epuration secondaire mécanique et biologique

Tl faudrait élaborer d'autres méthodes pour obtenir une meilleure qualité d'effluent & l'aide de
systémes passifs. Un systéme d'épuration facultatif passif a été élaboré par l'entreprise

D. Baker and Associates selon les principes de la séparation des matiéres solides et de la -
prolongation de 1a durée de rétention pour produire un effluent de qualité comparable a celui que
produisent les procédés biologiques secondaires sans avoir recours a des éléments énergivores.

Le systéme d'épuration testé renferme les éléments suivants

" un regard d'échantillonnage de l'influent,
un séparateur de maticres solides,

~ un bac destiné 2 la digestion des matiéres solides (digesteur),
un bac destiné a la retenue des liquides (clarificateur).

Un laboratoire de I'extérieur a extrait du liquide du systéme a divers emplacements du circuit
d'écoulement pour tester la demande biochimique totale et soluble en oxygene sur cing jours
(DBO), le total des solides en suspension (TSS), les concentrations en nitrite et en nitrate
(combinés) et en ammoniaque (NH,), l'azote total Kj eldahl (ATK) et les concentrations de

- coliformes fécaux (CF). o

Le rendement d'élimination de la DBO varie de 33 4 74 p'. 100 et celui du TSS, de 6 4 97 p. 100.

Le systéme type a été congu comme solution de rechange aux stations d'épuration secondaires
mécaniques et biologiques classiques pour des maisons individuelles. Avec les systémes
mécaniques, le niveau de la DBO s'éléve 4 45 mg/L et le niveau de TSS, & 60 mg/L. Notre
évaluation a révélé qu'avec le systéme type, on ne peut pas atteindre ce niveau de DBO mais on
peut toujours atteindre le niveau de TSS et méme le depasser :

Puisque le systéme peut séparer les matiéres solides et réduire les chasses hydrauliques sortant de.
la zone de rétention des matiéres solides, il surpassera la fosse septique classique pour ce qui est de
transférer les solides a l'efﬂucnt épuré.

L'obstacle principal cmpéchant l'adoption du systéme passif dans les maisons individuelles est le
cofit additionnel que présente le bac supplémentaire pour le digesteur. En outre, ce bac doit étre
enterré plus profondément qu'une fosse septique classique pour que la chute verticale vers le
séparateur soit adéquate. Cela pourrait créer des problémes dans les régions de relief émoussé,
celles ot du roc est prés de la surface, ou celles ou le niveau de la nappe souterraine est élevé.

Voici les points forts du systéme d'essai :



Le systeme a reduit le transfert de matieres solides vers le champ d'epuration.
Le separateur s'est avere efficace pour la separation des matieres solides brutes.

Le tuyau d'arrivee dans le clarificateur a reparti I'influent sur une plus grande partie
transversale du bac que ne 1'aurait fait un tuyau d'arrivee classique.

La chicane du clarificateur a reduit efficacement le transfert de solides dans le
systeme.

L'appareil d'essai etait pratique et fiable.

L'essai a demontre que les concentrations en DBO et en TSS dans I'influent sont plus
elevees si on laisse ce dernier macerer, mais que le systeme pourrait les reduire a des
niveaux comparables a celles qui se trouvent dans I'influent macere et I'influent non
macere. Le pompage d'effluents bruts vers un systeme d'epuration ou I'utilisation de
broyeurs pour les dechets domestiques pourraient avoir des effets analogues stir les
concentrations en DBO et en TSS, qui pourraient etre reduites par le systeme
d'epuration pour produire un effluent de la meme qualite que I'influent non macere
traite par ce meme systeme.

Voici les lacunes du systeme d'essai.

La DBO n'a pas ete reduite a un niveau permettant d'affirmer que le systeme se place
au meme rang que les stations d'epuration secondaires mecaniques et biologiques
classiques.

Les bacs en polyethylene utilises n'etaient pas faits pour etre enterres.
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1.0 INTRODUCTION

The options for the treatment of domestic wastewater generated by single-family
dwellings can be grouped into two categories:

» Septic tank treatment
» Mechanical, secondary biological treatment

The first option is an inexpensive, passive method of treating domestic wastewater
prior to ground disposal. As such, the capital construction costs, as well as the
operational and maintenance costs are relatively low. These have been the systems
of choice in non-sewered areas. The major drawback of these systems is that the
level of treatment is relatively low and the effluent still has high levels of
Biochemical Oxygen Demand (BOD) and Total Suspended Solids (TSS). Land area
requirements for the disposal of effluent from these systems are as much as two to
three times greater than those required for the disposal of effluent from a secondary
treatment system.

There are several technologies utilized in single-family residential mechanical,
secondary biological treatment plants. The majority of these systems can
consistently produce effluent with a quality better than 45 mg/L of BOD and 60 mg/L
of TSS. These treatment plants are expensive when compared to the septic tank
systems and require mechanical components to either drive pumps for fluid
transfer, or compressors for air injection. The improved level of treatment permits
the use of smaller land areas for the disposal of effluent when compared to land
areas required for the disposal of septic tank treated effluent. However, there is an
ongoing requirement and associated operational cost for power and maintenance of
mechanical treatment plants. In areas where power supply is unavailable or
unreliable, and where technical expertise is not available, the mechanical treatment
systems are often inappropriate for use. Lands that are suitable for ground disposal
of septic tank treated effluent are becoming more scarce. Higher levels of treatment
are required to protect human health in areas where the lands are marginally
suitable for ground disposal of septic tank treated effluent. A passive system that
could produce secondary level quality wastewater would be beneficial to landowners
where the ability of the ground to accept wastewater is limited, or where power
supply is often interrupted or unreliable.

The objective of the development of the passive treatment system was to achieve a

45 mg/L BOD and 60 mg/L TSS effluent level without utilizing electrical
components and power.

NovaTec Consultants Inc. Page 1
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2.0 PHYSICAL COMPONENTS
2.1 GENERAL DESCRIPTION
The treatment system that was tested consisted of the following components:

* Influent Sampling Chamber
» Solids Separator

» Solids Digester Tank (Digester)

» Liquids Detention Tank (Clarifier)

The flow path through the system is shown schematically in Figure 2.1. Raw
wastewater originating in the residence was directed to the separator, where solids
greater than 3 millimetres (0.125 inches) in diameter were removed from the
influent. The solids, along with approximately 5% of the liquid stream, were
directed to the solids retention tank. The remainder of the liquid stream was
directed to the clarifier and then to the disposal field.

Supernatant overflow from the digester was directed to the clarifier. The general
arrangement of the components and the interconnecting piping is also shown in
Figure 2.1

A sampling station was installed in an adjacent building. Extraction tubes were
installed into the influent sampling chamber, onto both sides of the "bio-brush” in
the last chamber of the digester, and onto both sides of the "bio-brush" in the last
chamber of the clarifier.

2.2 INFLUENT SAMPLING CHAMBER

The influent sampling chamber was used to take composite samples of the influent
sewage, rather than taking grab samples elsewhere in the flow process. A sample
was extracted from the chamber, and the remaining contents redirected back to a
septic tank not connected to the test treatment system. This was done with a small
discharge pump, recirculation piping, and valves. This had the effect of macerating
the sewage making it less "separable”. In some cases, the macerated influent was
then pumped from the septic tank into the test treatment system to test the
performance with macerated influent. Before and after the influent was macerated
with the transfer pump, composite influent samples were taken to evaluate the
Impact of maceration on the BOD and TSS concentrations of the influent.

NovaTec Consultants Inc. Page 2



Figure 2.1
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2.3 SOLIDS SEPARATOR

Influent sewage was passed through a passive self-cleansing separator / screen
situated inside the solids digester tank (see Section 2.4). The separator, which had its
design optimized before installation, was fitted with a screen capable of separating
all solids greater than 3 millimetres (0.125 inches) in diameter from the flow stream.
Approximately 5% of the influent liquid, followed the solids stream. Influent
passing through the separator was directed to the liquids detention tank (see Section
2.5)

2.4 SOLIDS DIGESTER TANK (DIGESTER)

Solids extracted from the influent, and approximately 5% of the influent liquid
portion, were directed into the solids digester tank. This tank consisted of two main
compartments separated by an internal baffle wall. The second of the two
compartments was further subdivided using a non-structural wall for the purposes
of liquid separation. In one of these sub-compartments, a fixed-growth bacterial
culture was encouraged by mounting a passive media "bio-brush”. The tank had an
internal capacity of 5,455 litres (1,200 Imperial gallons), but only retained
approximately 3,600 litres (800 Imperial gallons) because of the space occupied by the
separator. Supernatant from the digester tank was directed to the liquids detention
tank. The general arrangement of the tank and piping is shown in Figure 2.4.

2.5 LIQUIDS DETENTION TANK (CLARIFIER)

The influent passing through the solids separator was directed to the liquid

detention tank. The configuration of the clarifier was similar to that of the solids

digester tank with three exceptions:

1 The liquid level was substantially higher. The tank was installed lower than
the solids tank to allow gravity drainage from the separator to the normal
operating level in the liquids tank.

2. To minimize any potential short-circuiting, the influent piping was fitted
with a diffuser to spread the flow across the entire tank cross-section.

3. The internal baffle in the liquid tank was fitted with a clarifier weir designed
to pass liquid from the clearest zone within the tank.

NovaTec Consultants Inc. Page 3
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3.0 TESTING AND ANALYSIS
3.1 TESTING

A sampling schedule was developed at the start of the project to ensure sample
acquisition during conditions typical of all four seasons in the Victoria area. All
analytical work was completed by JB Laboratories of Victoria, BC, using standard
testing protocols.

All scheduled samples were tested for total and soluble five day Biochemical Oxygen
Demand (BOD), and Total Suspended Solids (TSS). BOD and TSS are the standard
tests used in evaluating treatment system performance. In addition, some samples
were tested for Nitrite and Nitrate (combined), Total Kjeldahl Nitrogen (TKN) and
Fecal Coliform (FC). The testing reports are enclosed as Appendix 1.

During different days of the week, influent samples were taken from the sampling
chamber in both a raw and macerated form. Influent sampling was suspended
when analysis indicated a consistency of influent quality (see Section 3.2.2).

Temperatures were measured in the discharge chambers of the clarifier using a
mercury thermometer suspended in the liquid. pH was measured using a Hach
titration kit, and dissolved oxygen (DO) was measured with a hand-held DO meter.
Observations of sludge accumulation in the solids tank were made visually with the
aid of a "sludge judge". :

The sampling and testing procedure was adequate to evaluate the system for

.compliance with performance standards for conventional mechanical secondary

biological treatment plants.
32 DATA ANALYSIS
3.2.1 Water Use

During the test period the residence was occupied by three adults. Water usage was
evaluated by recording data from the domestic water meter on a daily basis. The
supply line to the house developed a small leak in mid-September. Water use
records were suspended at that time. Prior to that date, the total water use averaged
572 litres (126 Imperial gallons) per day or 191 litres (42 Imperial gallons) per person
per day.

NovaTec Consultants Inc. Page 4
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3.2.2 Influent Sampling And Analysis

Six influent samples were analyzed for total BOD and TSS. Five of the six BOD
samples were also analyzed for soluble BOD. In addition, six influent samples were
macerated and analyzed for total BOD and TSS. Five of the six macerated samples
were also analyzed for soluble BOD. One sample of both the raw and macerated
influent was analyzed for combined nitrite (NO,-) and nitrate (NOjz-), Total Kjeldahl
Nitrogen (TKN), ammonia (NH3), and fecal coliform (FC).

The total BOD concentration of the unmacerated influent varied from 67 mg/L to
234 mg/L. The soluble BOD concentration of the unmacerated influent varied from
38 mg/L to 191 mg/L. The total BOD concentrations of the macerated influent
samples were higher than those of the raw influent and varied from 133 mg/L to
540 mg/L. The soluble BOD concentrations of the macerated influent samples
varied from 36 mg/L to 200 mg/L. This was expected as the surface area of the solids
available for biodegradation was increased by the maceration process.

The TSS concentration of the unmacerated influent varied from 32 mg/L to 47
mg/L with the exception of one sample taken on laundry day where the influent
TSS was found to be 300 mg/L. The TSS concentrations of the macerated influent
varied from 176 mg/L to 510 mg/L. This was again expected as the maceration
process decreased the size of the larger particles, but increased the overall surface
area and number of smaller particles.

Table 3.2.2, shown on the next page, presents a summary of the data detailed in this
section including the mean and median values. The analytical results for nitrogen
and fecal coliform are presented and discussed in Sections 3.3.2 and 3.3.3

- respectively. Graph 3.2.2, also shown on the next page, presents a graphical

summary of this same BOD and TSS data.
3.3. EFFLUENT SAMPLING AND ANALYSIS
3.3.1 Biochemical Oxygen Demand And Total Suspended Solids

Seventeen samples of effluent from the discharge chamber of the clarifier were
analyzed for total BOD and TSS over a six month period beginning in August 1995.
Twelve of the seventeen samples were also analyzed for soluble BOD.

September 25, 1995 was a laundry day. In this particular case, effluent sampling was
undertaken 24 hours after influent sampling to allow the effects of the "wash day"
cycle to manifest themselves in the clarifier sampling results. The total BOD

NovaTec Consultants Inc. Page 5



Table 3.2.2 - Summary Of Influent BOD And TSS Analytical Results

Unmacerated Unmacerated Macerated Macerated Unmacerated Macerated
Date Total BOD Soluble BOD Total BOD Soluble BOD TSS TSS
(dd-mmm-yy) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

21-Jul-95 - - 504 - - 510

10-Aug-95 150 - 390 - 32 430

16-Aug-95 67 38 133 36 40 176

08-Sep-95 190 140 320 200 47 445

19-Sep-95 234 191 360 189 38 376
25-Sep-95 130 60 - - 300 -

17-Nov-95 210 170 540 230 34 428

Mean 164 120 375 164 82 394

- Median 170 140 375 195 39 429

£00 Graph 3.2.2 - Summary Of Influent BOD And TSS Analytical Results

Influent BOD And TSS Concentrations (mg/L)
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concentration of the influent sample on September 25, 1995 was the second lowest of
the samples, but there was no appreciable difference in the effluent total BOD
concentration for this date when compared to the others. The TSS concentration of
the influent sample on September 25, 1995 was the highest of the influent samples
but the effluent TSS concentration was not appreciably different than that of other
samples.

Four of the samples were taken from the chamber ahead of the “bio-brush”. The
analytical results for these four samples showed that total BOD, TSS, and soluble
BOD concentrations were marginally higher than those in the discharge chamber of
the clarifier which suggested that the “bio-brush” was acting like a screening device.
The brush was devoid of any culture which suggested that it was not supporting any
biological activity capable processing organic matter resulting in a lower total BOD
concentration in the effluent. It was determined that the effluent in this chamber
did not have any dissolved oxygen, so it was not surprising that there was no
attached growth.

Near the end of the testing program, a small air pump was added in an attempt to
increase the DO concentration in the clarifier. Although a low concentration of DO
was detected in the clarlfled effluent, it was insufficient to support biological activity.

Total BOD concentrations in the clarifier effluent ranged from 37 mg/L to 140 mg/L.
Soluble BOD concentration in the clarifier effluent ranged from 26 mg/L to 142
mg/L. The clarifier effluent had a TSS concentration that ranged from 11 mg/ L to 46
mg/L.

Table 3.3.1, shown on the next page, presents a summary of the data detailed in this
section including the mean and median values. Graph 3.3.1, also shown on the next
page, presents a graphical summary of this same BOD and TSS data.

3.3.1.1 BOD Removal Efficiencies

Six samples of influent and clarifier effluent were sampled either on the same day
or within twelve hours of each other. The influent and effluent data from these
dates is compared in order to determine the overall efficiency of the treatment
system. The BOD removal efficiencies are presented on the next page in Table 3.3.1.1
and in Graph 3.3.1.1.

In considering the unmacerated influent, total BOD removal efficiencies varied
from 33% to 71% with a mean of 54%. Total BOD removal efficiencies, when
considering the macerated influent, varied from 72% to 86% with a mean of 79%.

NovaTec Consultants Inc. Page 6



Table 3.3.1 - Summary Of Effluent BOD And TSS Analytical Results

Date ~ Total BOD Soluble BOD TSS Remarks
(dd-mmm-yy) (mg/L) (mg/L) (mg/L)

10-Aug-95 56 - 13 -
16-Aug-95 37 26 19 -
25-Aug-95 56 52 11 -
08-Sep-95 55 35 24 -
20-Sep-95 67 52 19 -
26-Sep-95 76 65 16 1 Day Lag - Laundry Day
03-Oct-95 73 81 15 -
19-Oct-95 97 71 22 -
26-Oct-95 93 - 13 House Empty
26 Oct 95 125 - 20 Pre-Bio-Brush, House Empty
27-Oct-95 99 84 20 Pre-Bio-Brush, House Empty
16-Nov-95 140 105 32 Pre-Bio-Brush
30-Nov-95 118 142 46 Pre-Bio-Brush
04-Dec-95 116 90 22 -
13-Dec-95 131 - 18 Post-Air
21-Dec-95 110 - 24 Post-Air
02-Jan-96 130 94 44 -

Mean 93 75 22 -

Median 97 76 20 -
150 Graph 3.3.1 - Summary Of Effluent BOD And TSS Analytical Results
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Table 3.3.1.1 - Summary Of BOD Removal Efficiencies

Unmacerated Macerated Unmacerated Macerated Unmacerated Macerated Unmacerated Macerated
Influent Influent Effluent Removal Removal Influent Influent Effluent Removal Removal
Total BOD Total BOD Total BOD Total BOD Total BOD Soluble BOD | Soluble BOD | Soluble BOD | Soluble BOD | Soluble BOD

(mg/L) (mg/L) (mg/L) (%) (%) (mg/L) (mg/L) (mg/L) (%) (%)

150 390 56 63% 86% - - - - -
67 133 37 45% 72% 38 36 26 32% 28%
190 320 55 71% 83% 140 200 35 75% 83%
234 360 67 71% 81% 191 189 52 73% 72%

130 - 76 42% - 60 - 65 -8% -
210 540 140 33% 74% 170 230 105 38% 54%
Mean 54% 79% Mean 42% 59%
Median 54% 81% Median 38% 63%

100% Graph 3.3.1.1 - Summary Of BOD Removal Efficiencies
]
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Soluble BOD removal efficiencies for the unmacerated influent ranged from -8% to
75% with a mean of 42%. No explanation for the negative removal efficiency can be
given other than human sampling error. The macerated influent soluble BOD
removal efficiency ranged from 28% to 83% with a mean of 59%.

3.3.1.2 TSS Removal Efficiencies

The TSS removal efficiencies are presented on the next page in Table 3.3.1.2 and in
Graph 3.3.1.2. In considering the unmacerated influent, TSS removal efficiencies
varied from 6% to 95% with a mean of 52%. The TSS removal efficiencies for the
macerated influent ranged from 89% to 97% with a mean of 94%.

3.3.1.3  Impact Of The Digester

Six samples of effluent from the digester and the clarifier were sampled on the same
day in order to determine the how the digester and clarifier components were
functioning relative to each other. The samples were analyzed for total and soluble
BOD, and TSS.

The results, presented in Table 3.3.1.3 and in Graphs 3.3.1.3a, b, and ¢, indicate that '
the total and soluble BOD concentrations of the samples from both the digester and
the clarifier rose proportionately, until mid-September. The clarifier effluent had
higher total and soluble BOD concentrations than the digester effluent until this
time. In mid-September and at later dates, the clarifier effluent was found to have
lower total and soluble BOD concentrations than the digester effluent.

The TSS concentrations were consistently higher in the digester effluent than in the
clarifier effluent for all samples taken after September 8, 1995. The last comparative
sample taken on November 16, 1995 indicated that the TSS concentration of the
clarifier effluent was only marginally lower than that of the digester samples. The
configuration of the settling weir in the clarifier is anticipated to encourage better
settling of solids at all times. Any carryover of solids from the digester was expected
to be reduced as the supernatant flows through the clarifier.

3.3.2 Nitrogen

One effluent sample was tested for nitrite, nitrate, and ammonia in October, 1995.
One sample of influent and one of effluent were analyzed in November, 1995 to
determine nitrogen removal efficiencies. The November samples were tested for
nitrite, nitrate, ammonia, and TKN. There was no appreciable difference in nitrite
and nitrate concentrations, but the ammonia concentration in the effluent increased
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Table 3.3.1.2 - Summary Of TSS Removal Efficiencies

Unmacerated Macerated Unmacerated Macerated
Influent Influent ‘Effluent Removal Removal
TSS TSS ~ TSS TSS TSS

(mg/L) (mg/L) (mg/L) (%) (%)
32 430 13 59% 97%
40 176 19 53% 89%
47 445 24 49% 95%
38 376 19 50% 95%
300 - 16 95% -
34 428 - 32 6% 93%

Mean 52% 94%
Median 51% 95%

Graph 3.3.1.2 - Summary Of TSS Removal Efficiencies
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Table 3.3.1.3 - Summary Of Digester Effluent And Clarifier Effluent Comparison Data

Digester Clarifier
Date Total BOD Soluble BOD TSS Total BOD Soluble BOD TSS
(dd-mmm-yy) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
16-Aug-95 20 12 10 37 26 19
08-Sep-95 - 26 17 25 55 35 ' 24
20-Sep-95 35 24 30 67 52 19
26-Sep-95 100 95 26 76 65 16
03-Oct-95 106 86 25 73 81 15
16-Nov-95 140 - 34 140 105 32
Graph 33.1.3a - Total BOD Effluent Comparison Graph 3.3,1.3b - Sol. BOD Effluent Comparison Graph 3.3.1.3¢ - TSS Effluent Comparison
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by 72% while the TKN concentration in the effluent decreased by 54%. Table 3.3.2
presents a summary of the nitrogen data.

Table 3.3.2 - Summary Of Nitrogen Analytical Results

Date NOa-, NOr Nnha3 TKN
(dd-mmm-yy) (mg/L) (mg/L) (mg/L)
19-Oct-95 (effluent) 0.050 62.4 -
17-Nov-95 (influent) 0.003 34.6 122
16-Nov-95 (effluent) 0.004 59.6 70.4

3.3.3 Fecal Coliform

Samples were analyzed for fecal coliform reduction during the November testing
program. The system generally provided a one-log reduction in fecal coliform
concentrations, from 2,200,000 CPU per 100 millilitres in the influent to 390,000 CFU
per 100 millilitres in the effluent.

3.34 Visual Observations

The system was installed in early July, 1995 and the digester did not overflow until
August. The digester was visually inspected several times during this period. The
solids level was evaluated with a "sludge judge", the temperature of the clarifier
was recorded at random times throughout the testing program, and general
appearances were observed.

Neither the solids retention tank, nor the clarifier developed a "scum blanket"
typical of a septic tank installation. The solids in the first chamber of the solids tank,
did not turn black which would have indicated an absence of anaerobic activity in
this cell. In the second cells, black bacteria were noted indicating that septic activity
was occurring in the last cell of the digester. The sludge buildup in the solids tank
over the course of the testing was less than 300 millimetres.

The temperature in the last compartment of the clarifier was 22.2 °C in July, falling

to 20.0 °C on September 8, 17.8 °C on September 17, and 13.3 °C on November 30,
1995. The performance of the system was not noticeably affected by the temperature.

NovaTec Consultants Inc. Page 8



Housing Technology Incentives Program March 11, 1996
Passive Facultative Treatment System / Single-Family Residential Use File: 1450.01

The test tanks were fabricated from polypropylene. These tanks were supposedly
designed for underground installation. Even though the installation was only
marginally below the ground surface (approximately 0.2 metres) the tanks suffered
considerable distortion due to active earth pressure. Within one month of
installation, it was impossible to seal the access manholes. By the end of the test
period, the distortion was so severe that the differential displacement across the top
of the inspection manholes was in the order of 50 millimetres. The polypropylene
tanks were removed and replaced with concrete tanks at the end of the test program.

The system was noted to produce a sewage related odour in the immediate vicinity
of the tanks. The smell was not septic, nor typical "sewage odour" but was similar to
an ammonia / detergent odour. This condition was aggravated by the inability to
seal the access ports of the test tankage. Odours are not expected to be detected from
a properly sealed, buried installation.

The ground disposal system at the test site was quite small. The location of the
gravity distribution piping was evident as a lush green grass cover grew
immediately over the trench surfaces. Within weeks of the installation of the test
system, the grass cover over the disposal piping trenches was the same as elsewhere
in the yard. The reduction in "green area" could have been a result of the larger
retention volume of the new system, or more likely, a reduction in transfer of TSS
and BOD associated with instantaneous peak flows that will occur with a
conventional septic tank system.

34 COMPARISON TO TRADITIONAL SYSTEMS

The prototype system was intended to be an alternative to conventional mechanical
biological secondary treatment plants for individual homes. Mechanical systems are
expected to achieve a BOD concentration of 45 mg/L and a TSS concentration of 60
mg/L. The system evaluation shows that the BOD level could not be achieved, but
the TSS level was consistently met and bettered.

The analysis of the BOD concentrations in the digester and the clarifier indicate that
the BOD levels in the effluent can be expected to continue to rise to ultimately
match the BOD of the influent (unmacerated).

The passive system performed better than a conventional septic tank treatment
system. The separator directed the majority of the gross solids to the digester. The
"re-suspension” of solids, and the flushing of BOD through the system was
minimized. A more consistent effluent quality is expected from a passive system
with the noted configuration than from a conventional septic tank system.
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3.5 APPROPRIATENESS OF THE TESTING

The sampling frequency and testing parameters were considered adequate to assess
the performance of the system.

The installation was relatively straight forward and can be performed by anyone
knowledgeable in the installation of conventional septic tanks. Maintenance of this
type of passive system is expected to be comparable to that of a conventlonal septic
tank treatment system.

The test system complies with Provincial standards and regulations pertinent to
septic tank systems.

3.6 POTENTIAL BARRIERS TO USE IN CURRENT RESIDENTIAL SETTINGS

The main potential barrier to use of the passive system in a current residential
setting is the additional cost associated with the extra tanks needed for the digester

. assembly. These tanks also have to be placed slightly deeper in the ground than a

conventional septic tank to allow for the required vertical drop through the
separator. This could be problematic in areas of low topographic relief or areas
where there is either shallow rock or high groundwater tables. -
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4.0 CONCLUSIONS

4.1

SUCCESSES

The successes of the test system were:

1.

2.

4.2

The system reduced solids transfer to the disposal field.
The separator was an effective device for the separation of gross solids.

The inlet piping arrangement in the clarifier distributed flow through a
greater cross-section of the tank than a conventional inlet pipe.

The baffle device in the clarifier effectively reduced the transfer of solids
through the system.

The testing apparatus was convenient and reliable.

Testing showed that macerating the influent created higher BOD and TSS
concentrations in the influent, but the system could reduce the
concentrations of both parameters to levels which were comparable for both
the unmacerated and macerated influent. Pumping of raw effluent to a
treatment system, or use of garburators for kitchen wastes would produce
similar impacts which would be effectively processed by the treatment system
producing an effluent with a quality similar to that of unmacerated influent
treated in the same system.

FAILURES

The failures of the test system were:

1. BOD concentrations were not reduced to a level that would qualify the system
as an equivalent to a conventional mechanical biological secondary treatment
plant.

2. The polyethylene tanks used were not suited for underground use.
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. . . Anslyzis performed arcnrdxngm "ALaucratory Menual foc the Chemicsl Am)[yf,x,, of water it~ L AN
. John E. Evanaff, mze. ' Wasmw’ratep:and Biglagical Tissues®, Chemistry Labcrstary, Watar Fesaurea Servce and/or - w,_@(k‘_ .’!? ‘\)
. B ,:'?:_ .
I

Barbara'M. Klassen, B.sc -, .  “Standard Muhnda/Wuw: and Waswurer’, Amercan Puslic Health Assaciadan.



'AUG 24 ’95 @7:53 JB LABORATORIES LTD -~ . .. - « ...~ - - - o P.l.  /Ysd -Q)|

. e C e, St 27 FORTSTRHEET, v CJL

S < o . VICTORIA, B.C. VBW THE :
. Tet: (604}385-6112

“Fax: (604) 382-6364

LABS

‘DATE: - . August 24, 1995 o - SR s .JOB NQ:. JIB 1624V .
- : S : : SOOI LR NG 2?187 o
" ". ’ .. N ) ,See 'B.elow . :

SAMPLING DATE: -

CUENT: NovaTec Consultants’Inc.” . .7. - ~SBAMPLINGAGENT: “Client - 1
e #201 - 2840 Napaimo Sl: o oo The zarnpie(=) sunmice=id. - - Ll
Victaria, B.C. . S : wm;:a::f;;‘g:;:g . L
U8T 4W9 ) ' ct . ) wer:pqr-:._fnnow- h . o
Attn: Ivo Van Bastelaere " S .';. ' o o
. SAMPLE: 'Samole'# 1 alderly_- - Influent Jul z1/95 . A E o :
Sample ¥ 2: Alderly - Influent . -Aug 10/95 LD -
Sample # 3: ‘Alderly - Effluent ELA . e o
Sample # 4: alderly - Influent MAC e - K
Sample # .5: alderly —~ Influent  Aug 14/95 i
Sample # &: alderly - ¢ o - i
Sample # 7: Alderly - D P
Sample # 8: ‘Alderly - (M :
. - Sample 1 Sample 2 Gample 3  Sampls 4
Tot Suspanded Sollds mg/L : 510 - 32 13 .- 430 ’
. BUD:. mg/L . 504 L 150 54 3%0 ;
o Sample 5 Sample & Sample 7 Sample 8 .
Tot Suspended Salids mg/L - - 40 19, T 10 176 - -
BODs . mg/L S 67 , 37 - - "20 © 133 ;
BODs, Soluble “mg/L co38 L 2 1z . - 36 5

.-~

H
3
i
i

LeboratoriesLid.’

water/ wastewaters

N " .. Analysis performad according ta A Laboratory Manual for tre Cht:fﬂcul Anufyqu ot waiter, , T
John E. Evanoff’ m. s‘: WuawwaCera and Siclogicel Tissues®, Chemugtey Labositary, Water Aesource Sarvica snd/ac
Barbara M Klassan B.se . "Scandafd Mem::ds/Wer.ar and \Nastewa:er' Amercan Publlc Haakth Assaciauen.




 frpeior /s/s.’o

827 FORT STREET,
" VICTORIA, B.C. VBW 1HEB

o ~ 4605 Tel: (BO4)385-8112 .
Ré‘:f.:“; :_D ‘DEP 0 o 1390 Fax: (604)382-63684
PATE: . August 30,1995 JOBNG: 15 1404y
- ‘ . - '. _ . . LR NQO: 20187
SAMPLINGDATE:  See Below
: : ' SAMPLING AGENT: ,
CUENT: NovaTec Consultants Inc. Client
#201 - 2840 Nanaimo St. T"fﬁ?il_?éili:‘i:‘:::ﬁ
victoria, B.C. e Sty
V8T 4l9 o .

Attn: Ivo Van Bastelaere "3.}-

SAMPLE: Sample # 1: aAlderly - Influent  Jul 21/95 Do
Sample # 2: Alderly - Influent Aug 10/95 .
Sample # 3: Alderly - Effluent CLA )
Sample # 4: alderly - Influent MaC Yoo
Sample # 5: Alderly - Influent  Aug 16/95 o
Sample # &: alderly - C 7
Sample # 7: Alderly - D S
Sample # 8: Alderly - IM S
Sample # 9: alderly - CLA  Aug 25/95 .

Sample 1 Sample 2 Sample 3 Sample 4
Tot Suspended Solids mg/L - 510 32 13 430
BODs mg/L 504 ) 150 56 390
. Sample 5 Sample & Sample 7 Sample 8 '

Tot Suspended Solids mg/L 40 19 10 176

BODs ma/ L. &7 37 20 133

BODs, Soluble ma/L 38 26 12 35 -

Sample 9

Tot Suspended Solids ma/L 11

BODs mg/L 56

BODs, Soluble ma,/L 52

s L ‘ JB Labor‘atorie.s:‘Ltd.

water swastewaters

Analysis performed accarding ta "A Laboratory Manual for the Chemical Analysis of water,
@ John E. Evanoff, mse Wastewstars and Biclegrcal Tissues”, Chemistry Laboratory Water Resource Service and/or
Barbara M Klassen, s sc “Standard Methods /\Water and Wastewater™, American Puthc Health Association




e=r

.CU.E.NT‘- " NovaTec. Bonsultants Inc. -

© SEP 18 ‘95 16:@6 JB, LABORATORIES LTD

DATE: - -Saf?temberh.-l'a»,.

Attn:' rvo Uan Bastplaere

SAMPLE: Sample $ 1 Maceratad Influent
: Sample # 2@ Influent '
sample # 3¢ Clarifier
: bample ¥ 4, ngestor o

I . . . . .
N . A i fax pad 7903€

27 FOHTSTFIEET <

VIGTORIA, B.C. VBW1HE

Yat: (804}385-6112
Fax: [804) 382 6364

1995, JoBNG: 7B 1'6é4v
'LHIVD{'“20450

UL T T A sAMPUNG DATE:
R SAMF’LINGAGENT' Cllent

#201 - 2840 Nanaimo St o L " Tna garhiate) wibmisea |
. - by th e N 1 .

Vict ar 1 a 2 B. C PR . o . ,Eeﬁtrsuﬂu:gr:vquci"v;n ::; -

VBT 4N9 . . N ) .. Wé ragurt az fallaws:

Sep 8/95

‘samole 1 Sample 2 Samole 3 .Sample 4

Tot Susp'ended So}ids ing/f_ C i 4457 47 . 24 25
BODs " masL *320 - 150 55 " 24
BODs, Soluble’ my/L S ‘200 140 ) 35 17
FEED FAX THIS END
To:
Dept..

Fax No.: %Q)SQQ’??\LLQ

No. o — ~
T AORIET)
oazesw
Company: e are

Fax No.:
Comments—.:_sb_ﬁ_!@@__(g

Post-it”
A3

John E.' Evanoff, msc § .
Barbara M, Klassen, a.sc.

Auafyse, au‘formcd accarvxng mTA quura:on/ Mﬂnuul far the Cram\cal Analysxs af watss,

*Wastawatars ang Bxa!ogcal Tussues”, Chamistry Labarstory, Watsr Resource Servics and /or

’S!andard Ms:nnde/Wso:r ond Wd,;wwawr Amencan Public Heaith Assaciston

14SD-0\ P

See Below

.' ,74 JB- Laborator'les L!:d o @
. wa T .
f:er-/wascewaters o ']_J%:




. /SEP 28

’SS 1@:28 JB LQBORQTOP;ES LTD

P.t ¢’

. 27 FORTSTREET. .
VICTORIA, S.C. VEWW THE
Tal: (BQA)3RS-6112 .:

Fax: (EQ4) 382-8384

| DATE: September |28, 1995 JOBNO:  Jg 14240
: o ;!—F'ND: 20450
. _ Lo _ . ' samPLINGDaTE: - See Below .
- CLENT: NovaTec Consultants Inc. SAMPUNGAGENT: - 1 ignt :
| #201 - 2840 Nanaimo St . Rk om S :
UlCtD\’la, B.C.: . ::_::u:dasrnqopsr.enand.
VST 4w9 * w::ropart::tnllm ’
AtLn: Ivo Uan Babtelaere,'
SAMPLE: Samplp.# 1:.Macerated InTluént.;_SéP 8/95
' Sample # 2: Influent . o
_Sample # . 3: Clarifier (
Sample & 4: Bigestor .
Sample # S: Macerated Influent Sep 19/95 -
Sampie '# 4: Influent , '
sample # 7: Clarifier. Sep 20/95
Sample # 3:'Digester. ‘
_ . , Samele 1 - Sample 2 Sample 3 Samole 4
Tot Suspended Solids mg/L - 445 47 . 24 - 25
. BOOs . mgs/L SEQ 190 55 24
BOOs, Sociuble - mg/L 200 140 . - 35 : 17
. . Sample S5 Sample 4 Sample 7  Sample 8
. Tot Suspended Solids mg/L 37& 38 ) .19 30
_BO0s . mg/L 360 234 7 . 35 ,
mg/L - 189, © 191, . 82 . 24 -

BODs, Soluble

]G
JB Labor'atomas Lt'.d @g Pt
vvatewy/m&aszevuazers . —ﬂf 3 U :
. . = Araiyaxs perfnrmed according ta A stcramry Manugl for the Chesmigal Anslysus of watsr, bl > ;};TABS‘/.
@ -John E. Evanoff, mse. Wessowuters and Biolcgical Tissues”, Chamistry Laboratary, Water Resource Sarvice and/or “'s_\I,ch_j_z}("-'—éj .
e i

Barbara M. Klassen, s.s.

*Standard Memods/Weca end Wastewsater”; Amanchn PublicHesith Assscirtion, . ST

FEED FAX THIS END

FAX

e
)

22
Dept f—\ /:\K E

Fax §g: N -2

No. of Pages:
From: . Folk :UD

Date: SCR @&

Company: NN =8

Fax No.: ~3a¢k=120}

Comments: RE.. D -0l

Post-it”
o

fax pad 7303E




<D-0]) S
~ % N
. / o o
@ 827 FORT STREET, AN
T VICTORIA, B.C. VBW 1HE6 ey

Tel: (BO4)385-6112

LABS Fax. (B0O4)382-8364

DATE: -

October 2, 1995

CLIENT NovaTec Consultants Inc.

#201 - 2840 Nanaimo St.
Victoria, B.C.

JOB NO:
LR NQO:

SAMPLING DATE.
SAMPLING AGENT.

The sample{s) submtted
by the agent have baen
tested as requested and

20450

38 1624V JIER

See Below

Client

we report as follows ~

cggglveD 007 31

V8T 409

attn: Ivo Van Bastelaere

SAMPLE. 8/95 T
Influent PR
Clarifier S
Digester -
Macerated Influent
Influent -
Clarifier
Digester

Sample Laundry {Influent)
Sample Clarifier Sep 2&/95 .

l Sample Digester -

Macerated Influent Sep

Sample
Sample
Sample
Sample
Sample
Sample
Sample
Sample

ap oo

Sep 19/95

Sep 20/95

Sep 25/95 ) R

A6 P AR AC AL AR A AL 2L 3¢ Ap
P OVONOCUAEWN—

— s

Sample 1 Sample 2 Sample 3 Sample 4
445 47 24 25

320
200

Tot Suspended Solids mg/L
BODs
BODs, Soluble

190 55 26 SR
140 35 17

mg/L
mg/L

Sample 5 Sample 6 Sample 7 Sample 8
376 38 19 30
360
189

Tot Suspended Solids
BGOOs
BODs, Soluble

ma/L
mg/L
mg/L

234 67 35 -
191 52 24

Sample 9 Sample 10 Sample 11 -
mg/L 300 16 26 >
mg/L 130 T 76 100
mg/L 60 65 95

Tot Suspended Solids
BODs
BODs, Soluble

e JB Laboratories Ltd.
water /wastewaters

Analysis performed according ta "A Laboratory Manual for the Chemical Anaysis of wvater
\Wastewaters and Biological Tissues™ Chernistry Labaratory Water Resource Se~vice and/ar
“Standard Methads,/Water and Wastewater™ American Public Health Assoc at on

John E Evanoff, mse
Barbara M. Klassen, s s¢




l . OCT @2 ’95 14:@2 JB LABORATORIES LTD P.1 i
. 7ch‘rsmEEr x
- STORIA, B8.C. VBV 1HE
' ——— SR Tei: (604)38S-6112 -
LABS - .. © Fax; (B04j382-6384
l DATE:: *  getober 2, 1995, JOBND: . 35 1424V
o T LR NO: - 204507
l . . . SAMPUNGDATE: .. See.Below- .
CLIENT: - NovaTec Consultants ‘Inc. SAMFUNGAGEN"_ Client .
_#201 - 2840 Nanaimo St. Ty tna Straet et ot 3
UlthTla. B c. e -twatad os requestad and .
VGT 4“9 . . ' . \?m'r,e{:ar:.usrol!nv\.r::
' _ Attn: Ivo Van Bastelaere
SAMPLE: Sample # 1: Macerated Irifluent . "Sep 8/95 . '
Sample # 2: Influent . - :
I Sample # 3: Clarifier
.Sample # 4: Digester, . : . Lo .
.Sample & 5¢ Macerated In_fluent Sep 19/95 - -
Sample.# & Influent .. '
Sample 4 7: Clarifier. Sep 20/95
Sample # B: Digester
Sample # 93 Laundry (Influent) Sep. 25/95
' Sample # 10: Clarifier: Sep 26/95 :
Sample # ti: Digester’
S _ ‘sample 1 Sample 2 Sample 3 Sample 4
' Tot Suspended Salids mg/L 445 A7 . 24 - 7 - 25
800s mg/L 320 190 - " 585 26
BOOSs, Soluble .mg/L 200 140 . 35 17
' : : S ‘Sample 5 Sample s . Sample 7 Samgla 8
Tot Suspended Sclids mg/L -, 376 38 19 36 -
8ODs mg/L 30 . 234 67 35 :
l BO0s, Soluble T mg/L 189 - 191 52 24
Sample 9 ' Sample 10 Sample 11
' Tot Suspended Sohds mg/L 300 16’ a 26 - ,
l 800s ma/l. . -130 - 76 : 100 ' .
BODs., S_oluble mg/L - _65 : 95 .
. FEED FAX THIS END
l To: EYQL& & l -
Dept.: o
Fax No.:_ﬁggg_%__—
l No. of Pages: |
. JB Labcr'ato Fax No.: R
7 . — water,  wastey Comvntsw J
l @ JOhn E' EVEnOff. M Se. W‘;g:amaupf: f::? ggllzzgd%rl:?&:;qn Lcib:r;?:'ryygs:: Pcs! it™ fax pad 7S03E - }K'(
Barbara‘M. Klasseq. s 5e, “Standard Matheda/Water end Wastawater®, A O



@ duhn E Evanoff M.Se - I Aty per‘fm‘mcd accorquw “A Lstorafory Manug foe the Chem.csl Anafyera af warar,

oCT 18 ’95 1515?_ JB LABORATORIES LTD T P.1:

e SRTDITR /’//n 827 FORTSTREET

iy . . VICTORIA, B.C, VBW1HE
—— . B ST . oL Tek(soa)385-6M2
LAaABsS - . o .. &, Fax:(604)382-8364

. OaTE: . getaber 10,1995 ¢ L 0 0 [0 TJOBNGE - 38 1624y
. R TS L A L L BRNGE 20582 '
L Dl T L anipUnG Dare: oo Belen
CLENT: . NovaTec Conéultants Inmc. . [ SAMPLINGAGENT. -cljent
‘ T #201 ~ 2840 Nanalmo St. - e ’ .Thest:mpie(:l:;b:v:md
- Widtoria, B.C. T o L T o et
UBT 4”9 . ... . ) . oo . . B w_ar=pa.r=anfollnw5.

: Attn- Ivo Van Bastelaere .
SAMPLE: ' Sample PRE Alderly = Clarlfler get 3795
T .Sample # 2' Alderly - Dlgester L

S o PR ample 1 Samnle 2
© Tot Suspended Solids mg/L L 15 .28
. BOOs. Lo mg/L L7308

BODs, Soluble U mg/t gl LT, Bé

I FEED FAX THIS END
e DT o, —5’1@\5%‘4@ a\\

Dept. : ))
Fax I\leJ %—é@y

No. g ©3
Fromy/ 14 9
Dal e\ 4 %_—_
Com\pEﬂT" : :

Fax No..

Comments: @"—/’ &D Sﬂ

T A8 e -// £LA <
Post-ct fax pag 7S03E

\W

~water/wastawaters "Ljf‘ -

Westewaters and Biologiesl Tisaues®, Ehemistry Laboratory, Watar Flesm.rca Sarvice and/or ' ) 'v._-.vl: 1 =

%_,___ dB.Labor-atorlesL:bd B E,ﬂ

AN
N

e
Dol

Barbara M. Klassen, 8Sc. - +Brandard Mathods,/ Water Snd Wastewatar”, American Pusfc Healeh As..wucmn



" OCT 25 ’95 11:32 JB LABORATORIES LTD - 1 -~ - P.2: .

R ' g27 FORTSTREET, -
. VICTORIA, B.C. VBW1HS

e e © Tel: (BO4] 385-612 |
S L. . . Fax(B04}382-6364

: 'C?f\j'_E.{ .. . October ‘,25.'-.1.959.5. T '.'.",.;. : HOBNOY sy

LT SAMPUNGDATE: ; See Below

- CuERT: R e T SAMPLING AGENT: .

NovaTet Consultants Inc, .- " <7 . A - Client
#201 - 2040 Nanaing St. - P ovmengenthavebaen .
UlCtOT xra, B. C . - : . tasted 2= requasted and

vsT 4”9 w:: r?pul': -1 Fnumtvs:

iLoAtint Iva Van Baste}aere .

SAMPLE. gSample #’ I:. Alderly. - Clarzfler iabéf'3795 =
. Sample # .22 Alderly - Digester ' . T

Sample #737 Alderly - Clarlfxer . .Oct 15/95

L . . Samgle . ‘Sample 2 Sample 3

Tot Suspehded Selidsmg/. -, - .15 .. .-25 . = 22

-BQDs . ...'gmg/L S et 73 <106 T .97

- BODs, Soluble - .. 'mg/L S 81 . 86 .. 71

" Nitrite + Nitrate mg/L N : , : 0.050

. Ammonia - mg/L N - ' = ' 62.4

"Faecal Coliform . CFU/jooml ~ - - ' , 5.7x104

FEED FAX THIS END

ST T pate: Em\o s
. e i L Compa Sec .
Fax No. éﬁﬂ 0|

Commen C

RN ot EAED TS

Post.it" v fax pacH03E

.JB Labor‘etorles Ltd

wa cer'/ waste waters :

/

Y . e’ . " Anansia padormad scmrdmg -] 'ALanm'auw Msnf.al for the Cnémical Analyais of water,
John E. Evanoff, mse. Wagtewaters Jnd Biglogeat Tissucs”, Chemutry Luboratery, Water Resdurce Scrvice. and/or
Barbara M. Klassen, s.sc *Standerd Mamnds/wwr and Wastewatar”, American Putlic Hsalzh Assaeiaton.




. . AN = 2 DL
A . AR - ’f
g : ‘ ' . Ba27FORTSTREEE . v
L VICTORIA,.B.C. VBWAHE
. Tel: (B04) 38S-6112 !
Fax:.(604) 282-5364 i
" DATE®. .. November 1; 1995 . - TJOENO: . 3B 1424V -
, L tANGn 20582
L e . SAMF-‘L(NGDATE:_'-_ _'See Eelow
_CLIENT: NovaTec’ Consultants Inc.. =~ L SAMP’-'NGAGENT.'- Chent
#201 - 2840 Namaimo St. . -+ ... T et S
UlCtOT‘la B. C L . . ﬂ;maﬁ?-aaueewdau:{ :
T R - ’ - . : -wnrﬁ.gor.c.astpllc\v‘t&'.'
VAT au7 R ﬂfr/(
Atrn.-lyo Van Bastelaers U : MR ——
SANMPLE:  sample #.°1: Alderly - Clarifier. Oct 3/95 |
: : Sample # '2: Alderly — Digester - ' :

Sample' # 3: Alderly - Clarifier ~Dct 19/95
Sample # 4: Alderly - Clarifier .Qct 26/95.
Sample.# 5: Alderly - Pre bio brush

. ' S " Gample | Sample 2' 'Sample 3 -'Saﬁale 4
Jot Suspended Solids mg/L | .. 15

, . 25 . .22 ST}
BOOs Cromg/ 73 . 106 . "-97. . 93
_BODs, Soluble mg/L .8 86 . . .71t it
‘Nitrite + Nitrate mg/L N : 0.050 . '
Ammonia - mg/L N .62.4 o
Faecal Co!iform " 'CFY/10am! 5.7x104 - '
: .~ " Sample 5 . -
: Tot Suspended Sollds ma/t -~ . . 20 )

BODs . mg/Lo-- T o125

FEED FAX THIS END

FAX

-DE_H S /%AQ\LEQ

Dept.:

Fax ,iBﬁv;;;zPA T

No. E —\\ <
From: _} )
Date: MR ==

Company: __RARVFREL .
Fax No.:

Comment@%i%‘_)&)_ . -

Post it fax pad 7903E

La boratories Ltd.
. waz:ef/ wastewasters
. - * Analysis perfarmad accarding to “A Labarazcry Manual for tna Chemncal Ans'ysr‘ n! waler,
@ "éor:g E. E:ﬂan}glﬁ‘ M Ze. . 'Wasw’yz‘atgrs and Siclogiea! Tigzues”, Chemistry Laleratory, Water Resaurce Servica and/ar
arpara ivt, Klassan, 8.ec. -

S«zndard Msthoda/Mrar and Wastawew- Amencsn Pubiic Health Assacigtion,




&

DATE: *  November 1, 1995 - JOBNO: 3B 1624V

RECEIVED HoY 2 0 1%

827 FORT STREET,
-VICTORIA, B.C. VB8W 1HB
Tel: (BO4) 385-8112

Fax: (604)382-68364

LR NQO: 20582

SAMPLING DATE: See Belgw <

CLIENT: NovaTec Consultants Inc. SAMPLINGAGENT:  ~1jeont

#201 - 2840 Nanaimo St. . The sample(s) submitod

Victoria , B.C. I:esstl:ed asgrequested and -

VBT 4“9 w_e report as follaws:

Attn: Ivo Van Bastelaere
SAMPLE: Sample # 1: Alderly - Clarifier Oct 3/95 i

Sample # 2: Alderly - Digester - "o

Sample # 3: Alderly - Clarifier Oct 19/95

Sample # 4: Alderly - Clarifier Oct 26/95

Sample # 5: Alderly - Pre bio brush

: Sample 1 Sample 2 Sample 3  Sample 4 g
Tot Suspended Solids mg/L 15 25 22 13 R
BODs mg/L 73 106 97 93 g
BOO0s, Soluble mg/L 81 86 71 ) -
Nitrite + Nitrate mg/L N 0.050 B
Ammonia mg/L N 62 .4 B
Faecal Coliform CFU/100ml 5.7x104
Sample §

Tot Suspended Solids mg/L 20
BODs mg/L 125

M Laboratories Ltd.
4 water s wastewsaters

John E. Evaroff, msc

Analysis performed accarding ta “A Laboratary Manual for the Chemical Analysis of water,
Wastewaters and Biotogical Tissues”, Chemistry Labaratary, Water Resaurce Service and/ar
Barbara M. Klassen, s sc Standard Methads,/Water and Wastewater”, American Public Health Associaton




NOV 22 ’95 15:13 JB LABORATORIES LTD P.1
O\
ﬁ#ﬁb " 827 FORTSTREET,
VICTORIA, B € VEBW 1HS
Tat. (504} 38S-6112

LABS Fax: (504) 382-5364
DATE November 22, 1995 JOBNO.  JB 1624V
-LRNO: 20859
SAMPLING DATE: See BEIDH

CLIENT: NovaTec Consultants Inc. , SAMPLINGAGENT"  ¢]jent

#201 - 2840 Nanaimo St. T":,ii’:?;‘i:li:'i?{,‘:‘:ﬁ

Vict Oria s B.C. teastad ns raquested snd

UST 4“9 wea report o fulltvwes

attn: Ivo Van Bastelaere

SAMPLE Sample # 1: Alderly - Clarifier Oct 27/95
. Sample # 2: Alderly — Clarifier Nov 16/95
Sample # 3: alderly - Macerated Influent Nov 17/95
Sample # 4: Alderly - Influent
Sample # 5: Alderly - Digester
Sample 1 Sample 2 Sample 3 Sameple 4
Tot Suspended Solids mg/L 20 32 428 34
BODs mg/L 99 140 540 210
B(ODs, Soluble mg/L 84 - 105 230 170
Nitrite + Nitrate mgo/L N 0.004 0.007 0.003
Ammonia mg/l. N ) 59.4 34.3 344
T.Kjeldahl Nitrogen mg/L N 70.4 142 122
Faecal Coliform CFU/100m] 3.1x10% 2.2%10%
Sample 5
Tot Suspended Sclids mg/L 34
B(Os mg/L 140
FEED FAX THIS END
To NE-N\S %AR\C:,\Q.
Dept
FaxNo __385 -84
No o es \
Fro A W E —\
Dat = ) 5
Co ny @%‘4‘ __L
FaxNo _ -0\
Comments
) . ' Post yt* fax pad 7903E
é ﬂyé//_x-JB Leboratories Lid. — g QJ]T
water Swastewsaters ": ﬁ l
G Lo B ws. L e ST
Barbara M, Klassen, Bsc -Standard Mathedis/Water and Wastewatar™, Amancun Puthc Heakn Asuoci ston <=_2‘; N f_,)



DEC @6 ’95 12:29 JB LABORATORIES LTD

P.i/L/S_O /0/

2 827 FORT STREET,
: . : VICTORIA, B C VBW1HB
Tel' (604) 38S-8112

LABS Fax: (BO4)382.6384 2
- ‘; b ¥Fo
DATE: December &, 1995 JOBNO: 38 1424y
LR NG: 20859
' samMPLINGoATE; oce Belaw .
CLIENT NovaTec Consultants Inc. SAMPLINGAGENT  ~1ient '
#201 ~ 2840 Nanaimo St. Tnaiim:la(:::unm:z;z
Victoria, B.C. s 88 pequad And
VBT 4“9 wa repart az fallows’
Attn: Ivo Van Bastelaere
SAMPLE. Sample # 1: Alderly - Clarifier 1450-01 Oct 27/95
Sample # 2: Alderly - Clarifier Nov 16/95
Sample # 3: aAlderly ~ Macerated Influent ' Nov 17/95
Sample # 4: Alderly - Influent
Sample ¢ 5: Alderly - Digester
Sample # 6: Alderly - Clarifier Nav 30/95
Sample_ 1 Sample 2 Sample 3  Sample 4
Tot Suspended Sclids mg/L 20 32 428 24
800s mg/i. 99 140 540 210
80Ds, Scluble mg/L 84 1G5 230 170 :
Nitrite + Nitrate ma/L N 0.004 0.007 D.003
Ammonia mg/L N 59.6 - 34.3 34.6
T.Kjeldaht Nitrogen mg/L N 79.4 142 . 122
Faecal Coliform CFU/ 10oml 3.1x10¢ 2.2x10%
Samgie S Sample ‘&
Tot Suspended Solids mg/t. 34 44
BODs mg/L 1490 118 FEED FAX THIS END
BODs, Scluble ma/L 142

A AED)

Dept

Fax No 585 ‘3-34‘9"
0o 1

:om%

Date () OIS IZ; 0(0

Company

Fax No U\Q—SLM___
Co;n ntso‘ NS

Postt” fax pad 7903
Py

é *fé_,_,/dB Laboratories Ltd.
P 4 water,/wastewaters

- LAaSes \
Anahuiyg porformad accarding to “A Lacoratary Manun! for tha Chamica) Aamlyws of watan l£ Y A \
John E, EvanOﬁ.‘ M Se Wagtawatars ang Siolagical Tissusa” Chermistry Laberatory Weter Rusourca Service and/ar ...-—E@: S . /\
Barbara M Klassan, 85 “Srandard Mathads,/Water snd Wastawatar, Americun Public Haaltn Assoc onon Se=2 W



et LA L, U ) Tl YL VNI L VN LD W

* B27FORT STREET, .
' VICTORIA, B,C. VBW1HE

- Telr (604} aas-6112

- 'Fax: (BO4) 382-6364

DATE "\ . pecember 11, 1995 - R uc':é'N'o-"- 3 162‘4u
S AT S AP ::‘: LFTNO- 20956
SRR PN o Dec 4/95
AROER A K L e o SAMF-‘LINGDATE
CLIENT:. ..NovaTec Consultants Inc. SAMPLING AGENT; ~_Ba"r kerf.-
ot e .. *201 - 2840 Nanalm st Thas:m?‘cls)uubmlmd S T
© ... victoria, B.CC : By rioiptys i1
ve'r 4”’9 . warepor::—fulkzwu T
_ Attn. vg, van Bastelaere :
| SAMPLE: . : ,Samplg g 13 Alderly - Clarifier - Dec 4/95.
. ' o SamDLel I
"Tot Suspended s:::l:ds mg/L 22 - ) S
BQDs o T mesl, 116 .
- BODs; Soluble . .° - mg/L . - 90
FEED FAX THIS END e
To. M\S \LEQ
Dept..
Fax No. %RS _&)O)LL;_
No. of %Mﬁ =\
From. 3 \—5- )\
Date Qb ) lg“#_
Company
Fax No..
. Comments. N
Pos’k;.i\t - fax caq T903€E
ey
'”%__.__d.BLabor-atomasLtd e lﬁ‘
A wsrer/wastewarers ‘ T E ![[
dohnE Evanoff Mbc. : Analysxspu'fnrmed eccord'r-gw‘ALuhuam-yMEnLalforthQChcnrcslAns!yse cf wacar, | m; 3 j?af/s‘\
W Tig: Chemi o War, . ~ice - b LN
,BarbareM Klassen, s.ge as%ﬁé:;ﬁ:ﬂ%gs‘mats?::d v&iﬁﬂ&’?m’;ﬁ’&fﬁﬁﬁfﬁiwiiu;ni’,"""’-’ : . __,122\ %.,/



..DEC 18 ’95 14:41 JB LABORATORIES LTD

."

'B27 FORTSTREET, - '
. VIGTORIA, B.C. VEW 1HE
i Tpli (6Q4)385-6112

' I8 1624V
120956

See Beldow

Client -

LA"ES . . ' .. - | . . .- B . ' . Fax: (E04] 382-8264- ’
DATE: December -18, 1995 °: 2 - L ....:'.,_',g'a'_;\jc,;'
: ' ol R y S LA NG,
. . O ..S.AMi:.L:l'NC:B'--D'ATE.: h
" CLIENT: NovaTec Consultants- Inc. .° .- ...  SAMPLINGAGENT: "
#201 - 2840 Nanaimo St. ) o n :rhgﬁarflplu.tulsbbmim:d P
Victoria, 8. C.. .. e L mead seened g .
usT 4“9 S o .. - . .. wareportasiplewes:
attn: lvo Van Bastelaere . - ': {.~;f O
SAMPLE: Sample ‘% -t: Alderly - ﬁléi—iher' ‘Dec 4/95

Sample # 2: ‘Alderly - Clarlfler postalr . ﬂec 13/95

amgle amgl e 2

Tot Suspended Solids mgsL . .22 18 3
BODs ‘mg/L 116 - . 131 '
- B0Ds, Soluble mg/L - : 90 -
FEED FAX THIS END
e PrReel.
Dept.. —
Fax No.: &QSB &SJA
No. of Pagsiss =\ m zr— ==
From:; _| '%XA\ )/\Q] -\\
Date: — 9 l Q Lt’) D
Company:
Fax No.: :
Comments: _—__i 5
Post:it”
' :/Q .JB Labor-atomes L:!:d
= war:er'/wa tewaters "
. Anotyuis oy N N
Johm E. Evanoff. M.Se. -WEZLCZJE?HG“ Efili';ﬁ_f’;dﬁé’s&';f ot EZ’JQ’JJQ’ ?Zicﬁﬁfé? '%’Z.'ifé'eﬁ'?;w

. Barbara M. Klassen, s.sc. . “Standurd Mutheds,/Water.and Wastwars, American Publc Huakth Assaciatan,




~JAN 18 ’96 12:52' JB LABORATORIES LTD. e e e P.'3'.'. )

w7 827FDHTSTREET ;
2 VICTORIA, B.C. vaw1H6

Tel: (BOA} 385-65112 |

“ Fax: (B034) 382-6364

CDATELT . January 10, 1996 . e £, POBNOET . e azay
, : , . . ' o -_.'-F‘-‘.\‘E.’r,- 20956, ..

) : o SAMPLINGDATE | - -See Below., =
. NovaTec Consultants Inc,. . o SAMPUNGAGENT Ci'ient. ‘
#201 _2840 Nanalmo St ' . L . ) rheeurrvyln(ﬂ:ubmﬂxtsd . ’

bymaagem;hm haen

CLENT:

: UlCtOTla B.C. - . . . .wmda:rcquescedund' al . :
YT AW - . i Lo i JERTRA wurepnrzasmllows s . i

, . "atto: Ivo van Bastelaere I A NP S
SAMPLE! Sample # is Alderly - Clar1f1er~ “Dec 4/95 -
Sample # 2: Alderly - Clarifier. Dec 13795
Sample 4 .3: alderly - Clarifier ‘Dec 21/95

' .. Sample 1 Sample 2'."..Samole 3 ,.
-Tot Suspended Sollds mg/L L 22 .. 18 . G 24 .
' BODs ' RS 17 HEE - 131 - cT1i
80Bs), Soluble. .. mg/L o 90 : o '

£ JB Laboratomas Ltd

. water/wastewatsr's

+ . Analyaia perfurrred acc:n!rnq tw ALaboramry Mandat for the Chemical Anetysvs of watsn, .
John E' E\lanoff, MSe. -YWavtewutery and qulog‘c:-ﬂ Tissues”, Cnam:sm/ Labaoratory, Water Resourcy: Burvies and/cr .
Barbara M. Kiassen, B.sc. _*Standard Mezhcds/Waw wnd sttuwata’ American Public Haalm Associstion. .




JAN 18 96 12:51 JB LABORATORIES LTD

LABS. .

-

DATE: - January. 10, 1994 . ... L Lol JoBNGE
Free - - o '.:.~|._.§:}.NO:..

CLIENT: .NovaTec Consultants Inc. C
201 - 2840 Napaimo St. . . . ©.» Tnesamplsle] submitiud -

. R S e e S Bythe agent have baan
VlCtDYla B.C. . . . . tested azrequested and

.v8rT. 4“9 '_ S : o ., wercpartasfolows:

Attn" Ivo Van Bastelaere, PEng

SAVIPLE: ,_,",Sample.# 1 Alderly - Clarifier Jan 2/96

e R Sameh§~_ :
‘Tot Suspended Solids mo/L | o Co
BOOs. - oomasl ' 130, -
BOOs, "Soluble - .. 'mg/L . . 94
‘Faecal Coliform . CFU/10oml ~ .. | 3.9x10S

e JB Labor'atorlasl__td

watear./” wastawatars

e Tt 'ae7l=omsma=—r -
. A Cos e T VICTORIA, B VBW THE
cee Y e N s Tell (8041 38S- &1z

_— Lr o LY 7Y Fexi(604) 882.8384

SAMF’L!NGDATE;'- i 'Ja“ 2/96

'SAMPLINGAGENT. .

Clrent, A

Wastewaters and Biological Tissues®, Chemistry Lubarutory, Water Resource Service und/or

N dohn E' Evanotf M e Analysns perfcrmed accardmg to *A Leborstacy Manusl far the Chemlcal Anslysrs of watar,
@ Barbara M. Klassen. B.se. . . "Scandard Mathoda/Water and Wastewater®, Amarican Public Haalm Assucnmon

'

38 16254 '';.
21063 <




