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Résumé

Ce rapport comp051te présente les résultats de trois m1t1at1ves de gerance mises en place dans la baie

- Baynes par la Comox Valley Project Watershed Soczely au cours de 1999 et de 2000 : le Baynes

Sound Restoration Actions Mdpping Prolect le Stormdrain Re-Monltormg Project et le Comox
Marme Momtormg Pr01ect

Le Baynes Sound Restoration Actions Mapping Project consistait & orienter les activités correctives

a I’aide du logiciel SIG Arcview. La carte et la base de données produites permettent d’accéder a

- I’ensemble des problémes de pollution diffuse auxquels ont été appliquées des mesures correctives
-~ entre 1995 et 2000. Ces données seront intégrées au GIX de la baie Sound et analysees en 2001 dans
le cadre du Project Watershed s State of the Sound Program

" Le Stormdrain Re-Momtormg Project et le Comox Harbour Manne Prq;ect font partle de

plusieurs initiatives communautaires de surveillance a long terme. Ces projets ont bénéficié -
d’importantes contributions non financiéres de la part de benevoles (qui se sont chargés de-
I’échantillonnage de I’ eau) d’une entreprlse locale, de groupes communautalres et d’un mlmstere

' prov1n01a1

A I’aide de méthodes de surveillance mises au point en 1996, les participants du Stormdrain Re-
Monitoring Project ont examiné les concentrations bactériennes dans les eaux usées déversées dans

- le nord de la baie Baynes de maniére a évaluer I’évolution de la qualité de I’eau dans les canalisations

testées. Les résultats de I étude indiquent que la qualité de I’eau s’est généralement améliorée dans la
ville de Counenay comme dans celle de Comox. Les agents municipaux ont participé avec _
enthousiasme a ce programme de surveillance et leur participation a contribué au succés du projet et a

‘la réduction de la concentration en colibacilles fécaux dans les eaux qui pénétrent dans la baie Baynes.

~_ Ayant pris connaissance des résultats obtenus a I'issue du programme de surveillance des eaux usées,
- la ville de-Comox a mis sur pied des programmes consistant a déterminer 1’emplacement et I’ état

général de tous les raccordements de canalisations d’égout sanitaire et d’eaux pluviales. Au total, huit
raccordements ont été repérés et réparés. La ville de Comox a de plus mis sur pied un plan sur cinq
ans qui consistera & reconstruire la majeure partie de son systéme d’évacuation des eaux pluviales.
Entre 1996 et 1999, la ville de Courtenay a dépensé 200 000 $-en réparations sur les raccordements
des systémes sanitaires et pluviaux et 36 000 $ sur le scellement des plaques d’égout sanitaire. La ville

~de Courtenay a prévu un budget supplémentaire pour la poursuite de.ces activités en 2000. -

Le Comox Harbour Marine Monitoring Project a-permis d’accumuler des données

'« multisaisonniéres » sur la qualité de 1’eau entre mai 1995 et mai 2000. Ces données, recueillies par

P’unité auxiliaire n° 60 de la Garde cotiére canadienne, constituent la plus importante base de données

-publique sur les niveaux de colibacilles fécaux relevés dans le nord de la baie Baynes. Elles offrent

¢galement le meilleur des apergus disponibles concernant les variations saisonniéres des niveaux -
moyens en colibacilles dans la baie Comox Harbour. Ce projet a permis de sensibiliser les membres de
la communaute qui ont pu participer directement au projet et en faire la promotion.



Les données concernant les eaux marines et les eaux pluviales montrent qu ’il existe une tendance
générale a la réduction des niveaux de collbacdles fécaux dans les deux cas.

Ces prOJets ont permls de constater que la collecte de données sur plus1eurs saisons est essentielle -
pour ’obtention de résultats statlsthuement significatifs concernant la quahte de ’eau dans la baie
Baynes. Il est nécessaire de soutenir de maniére continue les programmes étendus d’étude de la
qualité de I’eau pour faire en sorte que des données viables d’un point de vue statistique soient

disponibles pour les analyses. Pour utiliser au mieux les ressources limitées; il est cependant important -

" d’identifier au préalable les sites de la baie Baynes qui sont les plus critiques pour la surveillance

continue de la qualité de I’eau. Dans le cadre du State of the Sound Program (2000-2001), Project

. Watershed collaborera avec divers gouvernements et divers organismes communautaires pour établir
“un processus permettant d’identifier ces sites cles et pour survelller et documenter l’etat samtalre
general de la bale Baynes. :



I '[EXecutiveSummary .. L — o . — j

-. This composite report preSentS the results of three related Baynes Sound Stewardship h;iﬁatives' delivered by the
. Comox Valley Project Watershed Society during 1999 and 2000 — the Baynes Sound Restoration Actions

l - Mapping Project, the Stormdrain Re-Monitoring Project, and the Comox Harbour Marine Monitoring
Project. o ' ' ' - '

. The Baynes Sound Restoration Actions Mapping Project located remediation activities using the Arcview
GIS program. The resulting map and its supporting database list non-point source pollution problems addressed
through remediation actions from 1995 to 2000. These will be integrated with the Baynes Sound GIS, ‘and

 analyzed as part of Project Watershed’s State of the Sound Program in 2001. ‘ -

The Stormdrain Re-Monitoring Project and the Comox Harbour Marine Monitoring Project were both
discrete chapters of longer term community based monitoring initiatives. These projects benefited from
significant in-kind contributions from volunteer water samplers, a local business, community groups, and a
provincial ministry. Co L : o v

Utilizing monitoring methods established in 1996, the Stormdrain Re-Monitoring Project examined bacterial - -
levels in discharge waters entering northern Baynes Sound in order to compare and evaluate water quality -

. improvements or declines in previously sampled municipal stormdrains. Study results clearly indicate general
improvements in stormwater quality in both the City of Courtenay and the Town of Comox. Municipal officials
have been keen participants in this monitoring program, and their involverment has contributed to the success of

* the project and the subsequent reduction in fecal coliform bacteria levels entering Baynes Sound.

In response to the findings of the original Stormdrain Monitoring Program, the Town of Comox initiated

- programs to deterrnine both the location of all sanitary/stormdrain cross connections, and the general condition
of their stormdrain system. In total, eight cross connections were located and repaired. In addition, the Town of
Comox has committed to a five-year plan for the reconstruction of much of its storm system: From 1996 —
1999, the City of Courtenay expended $200,000 on sanitary sewer/stormdrain cross connection repairs, and an -
additional $36,000 on sealing sanitary sewer manhole covers. ‘Further funds have been allocated by the City of

Courtenay for these purposes for 2000. o B -

* The Comox Harbour Marine Monitoring Project provided multi-seasonal water quality data from May 1995 -
until May 2000. This data, collected by the Canadian Coast Guard Auxiliary Unit #60, is valuable as the most
comprehensive public database of fecal coliform levels in north Baynes Sound. It also offers the clearest
seasonal perspective on general fecal coliform levels in Comox Harbour currently available. This project

‘provided opportunities for community education through hands-on involvement and project promotion.

A comparison of stormdrain and marine sampling datasets shows an overall trend of a reduction in median fecal
celiform levels in both marine and stormdrain test results. ’ : '

A key outcome of these projects is the understanding that ongoing multi-seasonal data collection is essential for .
a statistically significant review of water quality conditions in Baynes Sound. Ongoing support for
comprehensive water quality sampling programs is required to ensure that statistically viable data is available
for analysis. However, in order to make best use of limited resources, it is important to identify which sites in -
Baynes Sound are critical for ongoing water quality, monitoring, Through the State of the Sound Program -
+(2000-2001), Project Watershed will work collaboratively with various government and community agencies to

establish a process to identify these key areas, and to monitor, review and report on the overall health of Baynes .

I Sound.
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“| 1. Introduction

In 1994 almost 25% of the shellﬁsh growrng leases n Baynes Sound were closed due to fecal
coliform contamination. Since that water quality “wake up call”, several citizens groups,
government agencies, the shellfish industry, and individuals have worked together through the

' Baynes Sound Stewardship Action Group (BSSAG) to identify pollut1on sources and undertake
. actions to reduce non-point source pollution.

Through BSSAG and its assoc1ated members (mcludrng Project Watershed) Baynes Sound

) Stewardship Initiatives are identified and developed as a means of measuring and reducing non-

point source pollution in Baynes Sound. The members of BSSAG provide. guidance and advice _
-to-Project Watershed for the Baynes Sound Stewardship Initiative (BSSI) projects we develop
and dehver Project Watershed continues to. be the dehvenng agency for many of these pro;ects

In 1999, with funding support from the Mrmstry of Fisheries and Environment Canada Georgia -
Basin Ecosystem Initiative, and in-kind support from the BC Ministry of the Environment, the

' ‘Upper Island Central Coast Community Health Services Society, North Island Labs, and
~ community volunteers Project Watershed completed the followmg three Baynes Sound
L Stewardshrp projects: : :

. Baynes Sound Restoranon Actlons Mappmg Project

o Stormdrain Re-Monitoring Project

. o Comox Harbour Marine Monitoring Prdject.

' The Baynes Sound Restoratlon Actions Mappmg Pro;ect produced an Archew (GIS) map of
. water quality improvement actions. The map is supported by an Access database, listing non-
~ point source pollution problems addressed through remediation actions from 1995 - 1999.

‘The Stormdrain Re-Monitoring Project utilized a team of 24 community volunteers to test
- water quality in 39 municipal stormdrains-and 5 rural drainage ditches to evaluate the _
effectiveness of repairs made followmg 1dent1ﬁcatron of the orrgmal contammated “hot spots”
between 1995 and 1998 ‘ : : '

' 'ln 1999/2000 the Comox Harbour Marine Momtormg Pro;ect gathered marine water qualrty

data from six Environment Canada sampling sites in Comox Harbour to supplement data from
the Stormdrain Re-Monitoring Project, and to indicate how water quality conditions in Baynes
Sound might have been affected by repaired stormdrains. This sampling program also -
contributed to.the collection of multi-seasonal water quality data. - In addition, the 1999/2000

- project adhered to-the original purposes of using a water quality sampling program in Comox

Harbour to develop a scientific baseline of the Harbour’s condition, and to increase public

awareness of water quahty issues in the Comox Valley.



| 2. Background

~ Baynes Sound is one of BC’s prime comunercial shellfish growing areas, and is fished
commercially forherring and shrimp. It is also a popular recreational boater destination. -
However, the local shellfish industry has been directly 1mpacted by fecal coliform bacterial
‘contamination, and shellfish growing area closures and restnctrons are an ongoing concem
. to 1ndustry govemment and commumty groups

‘ Commercral shellﬁsh farrnmg represents a posmve prospect for economic dlver51ﬁcat10n in ..~

~ resource-dependent coastal Baynes Sound communities, The nature of shellfish farming is such
that regional economic impacts are very high, and the- local shellfish industry is. mainly small

~ business operations that are located in the small, coastal communities of the region. Today, ‘

~ approximately 500 jobs (permanent, part-time and seasonal) are directly related to the Baynes .
Sound shellfish industry. However, declining water quality has severely impacted on the -
.. production of shellfish in the region. Because shellfish accumulate bacterial ‘pollutants in their
.' ~ tissues through environmental exposure, human health can be placed at isk in conditions of poor
water quality. In 1994, a closure of 23 % of the shellfish harvesting area was imposed on Baynes

~ Sound due to high fecal coliform levels and the area continues to be closely monitored by
' Envrronment Canada -

Continued urban and rural development in the watersheds feedmg into Baynes Sound impact on
- water quality, and on the shellfish industry that is supported by these waters. Baynes Sound
recelves non-point source pollution from many different sources, 1nclud1ng agricultural and
business run-off, stormdrain/sewer cross connections, and fecal coliform contamination from

‘boaters and failing rural septic systems. . High levels of fecal coliform contamination in marine

systems create complex and diverse health concémns for the spe01es inhabiting and usmg these
systems. : - : :

Baynes Sound is a potential “no discharge zone” under the Canada Shipping Act. Once it is.
designated as a sensitive waterway with legislated protection, boaters will not be able to -
discharge sewage into the Sound. Baynes Sound has also been nornmated as an Important B1rd
_ Area and as a Provmcral Wlldllfe Management Area :



, | 3. Sponsoring Organization

The Comox. Valley Project Watershed Sooiety' (Project Watershed) was established in 1993 to
promote community stewardship of Comox Valley watersheds through information, education,
and-action. Over the past seven years, we have built numerous partnershrps among commumty

' orgamzatlons cmzens mdustry and all levels of government.

' PI‘O_]CCt Watershed’s major program areas 1nc1ude-_the Baynes Sound Stewardship Program, the
‘Watershed Inventory and Mapping Program, the Sensitive Habitat Stewardship Program,
volunteer coordination, and the development of a centre for community stewardship resources.

Project ‘Watershed has a lorig-term Vision of developing a strong, active community'Stewar'dship '
ethic to'improve water quality and ecosystem integrity within the Comox Valley. Based on thls
vision, we have completed several Baynes Sound remediation projects, sponsored by

- Environment Canada Eco-Action 2000, Ministry of F 1sher1es Georgla Basin Ecosystem

Imtlatlves and a host of other partners

. Dunng the past five years, these remediatio‘n projects have been focused on four primary inputs
~of fecal coliform contamination to Baynes Sound: failing septic systems, agricultural inputs,

boater waste, and faulty stormwater drains. Additional projects involved the business

community in‘a survey on the use and disposal of toxic substances and the constructron ofa
pilot biofiltration wetland - :

In addition to dlrectly addreSsing water quality issues in Baynes Sound, community involvement
projects about Baynes Sound non-pomt source pollution sources have provrded the opportunity
for citizens, government agencies and shellfish growers to work ‘together to improve water
quality. The motivation of community members to volunteer on projects related to Baynes

Sound 1 Is high. Hundreds of citizen volunteers have participated in recent stewardship programs.



[4. Bacteriological Pollution

'F ecal coliform is a bacteria found in the intestines of warm-blooded ammals They can also be :
found in the waste material, or feces, excreted from the intestinal tract. When fecal coliform
bacteria are present in high numbers in a water sample, it likely means that the water has recently
received fecal matter. These sources could be from wastewater discharges, animal wastes or

~failing septic fields. Although fecal coliform are not necessarily agents of disease, they may
‘indicate the presence of disease carrying organisms, which live in the same environment as the _
fecal coliform bacteria. Once fecal coliform has made its way into a water- system, its survival is
usually only 72 hours in fresh water and 48 hours'in salt water; however this is largely dependent
~on other factors such as salinity, water temperature, sunhght and nutnients. This means that if -

- water, samples show con51stently high counts of fecal collform ‘then the input into the system is

constant

“Storm events” are heavy sustained rainfalls produced by cold fronts passing through a wide
~geographic area. When intentional urban stormdrain testing is done during storm events (as was -
~ done in the 1996 survey only), it is possible to identify the impact that dilution has on fecal
' coliform counts originating from sewage Cross co'nnections or originating from surface runoff.

In rural areas, most surface pollutants enter waterways near the begmmng of a storm event, when
pollutants such as bacteria, are dissolved into solution and are moved through erosion. Increases
in pollution levels are most evident during the heavy “first flush” rains ‘typically in September or-
October. This is when the accumulation of land-base_d pollutants is mobilized after dry summier
weather. Pollution levels are also higher in rural areas when rainfall levels increase and water -
tables are high. This is a time when on-site sepnc systems w111 more readlly malfunction and

~ show evidence of problems :

-Fecal collform concentrations are reported in units of the most probable number (MPN) of
bactena colonies per 100 ml of sample water (# MPN/ 100 ml) for marine water samples and in
' colony formmg umts per 100 ml for fresh water samples (# CFU/ 100 ml)

~ Fecal collform bactena numbers that mdlcate problems

Fecal Count | L Consequence

Greater than 0 fecals (MPN/ 100 ml) Water not fit for dnnkmg

Median greater than 14 MPN or that more | Area closed to shellfish harvest, however
than 10% samples is >43 MPN - | relaying and/or depuration is permitted

.| Average greater than 200 MPN/ 100 ml or | Area closed for swimming
‘that more than 10% samples is >400 MPN " | : , L |
Average greater than 88 MPN or that more | Area prohibited for all shellfish harvesting,
than 10% samples 1S >260 MPN -including relaying and/or depuration




- | 5. Project Description’

In March 1999, the BC Ministry of Fisheries contributed funds to the Comox Valley Project
Watershed Society to support water quality stewardship work in Baynies Sound, specifically for:

i) Baynes Sound water quality database analysis by. GIS mapping and presentaﬁon methods to
identify data trends and further delineate point and non-point pollution sources. (Baynes
: Sound Restoratlon Actnons Mapping Prolect)

1) Coordma’uon and technical analysxs of water quahty monitoring in the foreshore area of

Baynes Sound in order to evaluate recent remediation efforts and to 1dent1fy other pollution
sources (Stormdrain Re~Momtormg Prolect) ~

In November 1999, the original Ob_]eCt‘lVCS of the Agreement were’ expanded to mclude the
.followmg : : '

111) Prowde»compérative marine data from consecutive winter seasons in Comox Harbour,
and provide corroborative marine water quality test results from Comox Harbour with concurrent
monitoring data from storm drains in Comox, Courtenay, and Royston. Test results may identify
new or ongoing “hotspots™ of bacterial contamination, as well as how water quality conditions in
"northern Baynes Sound have been affected by recent stormdrain repaxrs in urban areas. (Comox
' Harbour Marine Momtormg Project).

In December, 1999, Environment Canada — Georgla Basin Ecosystem Initiative contnbuted
funds to Project Watershed for the Comox Harbour Marine Monitoring Project. These funds
were to be used to-continue to identify the degree, the extent and the sources of contamination to

" Comox Harbour, as well as’to identify how to mitigate and remediate these ,sou"rces' so-asto -

upgrade the prohibited/closed status of the shellfish growing waters in this area.



. S8i - BAYNES _SOUND RESTORATION ACTIONS MA_PP]NG PROJECT:
a) Ob|'ecti§tes

) Comprle Baynes Sound remediation data;
e Produce a map showing Baynes Sound remediation efforts for the May 1999
Envrronment Canada review of shellﬁsh harvestmg classifications in Baynes Sound

b) Results

The Baynes Sound Restoration Actions Mappmg Project defined and located water quality -
improvement actions on an Archew map (1 50 000 scale) The map (Appendlx 1) shows 56
_restoration activities, including; : : '
Agricultural fencing improvements

Septic system repairs and alterations

Sewage cross connection repairs

Riparian zone planting and rehabilitation

Livestock management '

Holdmg tank installations

€) Summary

‘Restoration actions have been documented in an ArcView GIS mappmg program. It was

produced to provide easy reference for shellfish control agencres when considering where water
quality improvements might be expected in specific growing areas. However, to date there have

been no changes made to shellfish growing area classifications that can be hnked drrectly with
the restoration acnons that are md1cated on the map

-The Baynes Sound Restoranon Actions Map and its supporting database w111 be mtegrated with .
the GIS mapping work that will be undertaken during the State of the Sound Program, Phase 1 —

Information Collection and Data Management. Further analysis of this work will be performed
in the State of the Sound Program, Phase 2 - Data Analysis and Interpretanon.

The State of the Sound Program (2000 2001) will establish a comprehenswe and standardlzed
© process to monitor and report on the-ongoing state of Baynes Sound environmental health and
water quality. This will be accornplis‘hed through the creation of an accessible information

~ system for managing and reporting Baynes Sound remediation project data and information. It
. will also be accomplished through the development of clearly defined, valid, and standardized
processes and procedures to gather, record, maintain and retrieve data in both database -

(spreadsheet) and GIS (mapping) formats. The State of the Sound reporting process will further

serve as the basis for a powerful community education tool that will be used to increase public
awareness and help prepare individual communities to move toward local waste mahagement
program planmng and 1mplementatron :

The State of the Sound Program will be delivered in three linked phases that will lay the
foundatron fora long-terrn ongomg State of the Sound monitoring and reportlng process:



5.i)) STORMDRAIN RE-MONITORING PROJECT:

a) Oblectlves

‘Both nationally and in Baynes Sound, stormwater remains one of the most poorly managed o
sources of pollution. The 1999/2000 Stormdrain Re-Momtormg Project was designed to monitor
~ bacteriological pollution dlscharges entering the northern part of Baynes Sound via storm drains

and ditches in the Town of Comox, the City of Courtenay, and the Regional District of Comox -
Strathcona, Area' A — Royston and Area B Queen s Ditch. (Please refer to Appendrx 3for

- stormdrain maps).

The 1999/2000 community- gathered data would be used for comparrson and evaluatron of water

_ quality improvements or declines that may have occurred since 1996 in prevrously sampled
mumclpal stormdrains. ' :

| Between 1996 to 1998, Project Watershed’s “Hot Spots” stormwater momtonng program
- collected a total of 433 fecal samples from 55 storm drain discharges in the region. Of the 55

drains monitored, a total of 13 drscharges were found to pose a hrgh or medlum human or
shellﬁsh contamination risk. : L

o In response to these ﬁndmgs the City of Courtenay repalred a total of 48 faulty sanitary sewers -
- that were cross connected into storm drains from 1996 — 1999. During this time, the City of

Courtenay also repaired 26 stormdrains that were cross connected into the city sanitary sewer

~ system. -The Town of Comox corrected 8 sanitary sewer into stormdrain cross connections
~ between 1996-97. Both the City of Courtenay and the Town of Comox committed significant

budget allocatlons and equrpment purchases to accurately track and reparr CTOSS: connectlon _

' problems

- b) Results

' In the Stormdrain Re-Momtonng Project, between September 7, 1999 unt11 March 2.) 2000 24
~ trained commumty volunteers monitored 44 stormdrains in Courtenay, Comox, and Regional -

District Area A (Royston) and Area B (Queen’s Ditch). Orice a month, water samples taken

. ~ from each site were tested for fecal coliform levels, pH, temperature, and conductivity. Visual
. observations were collected at all sites. In total, 256 samples were collected and tested from
September 1999 to March 2000, and results s were used to evaluate the progress resultmg from

mumcrpal efforts to 1mprove water quahty

'Fecal cohforrn samples were collected in sterile “Whirl-Pak™ bags or stenle plastic containers -

and taken directly from the storm drain stream (never at the base or pool of the drain). Other

© water quality parameters were tested in the field using portable instruments and kits (i.e. Hach
~ kits). Fecal coliform sample results were tested locally by North Island Labs, as an in-kind

contribution from the BC Ministry of Environment, Lands and Parks - Environmental and

‘Resource Management. Results were also obtained through the Upper Island/Central Coast

Community Health Semces Socrety and tested in Vancouver



: Stormwater Qualrty in the Comox Valley -
' Results of Storrndraln Momtormg Programs from 1996 — 2000

: Summary results tables were prepared for the C1ty of Courtenay, Town of Comox, Royston and
- the Regional District Area B to summarize the human health and shellfish risk rankings at.each
site for 1995-1998 as compared to 1999-2000. The site rankings are designated based onthe
criteria outlined in the “Priority Human and Shellfish Contamination Rating System” (Table 1).
‘The median count, maximum count and total number of samples collected are also presented in
each table to show the companson in fecal colrform counts between the monitoring penods

Pnorlty Human and Shellﬁsh Contammatron Ratmg System

*note The followmg stormwater contammatlon rating systern was developed through a wrde llterature
review, and final ranking numbers were chosen by the Baynés Sound Round Table Monitoring -
Committee in 1996. ‘Levels were chosen to account for dilution, and the risk of human or shellfish .
‘contact, and are in line with levels used by the Capital Regional District’s rating system. This ratmg
system has been used as the basis for companng the data from the earlier momtormg project to data from
~ the most recent project. Local municipal enginéers have been encouraged to review the standards

. ‘employed in this rating system standard, and ongomg dlSCUSSIOIl w111 address any concerns about the high
levels represented in this system LI :

The evaluatron of stormwater dlscharoes in this report 1ncorporates a general publlc concern for
human and shellfish health risks in the assessment of publrcly monitored stormwater drscharges
This rating system includes the following parameters : :
. - fecal coliform concentration;
e - shellfish industry use of the shoreline adjacent to the drscharge and
. public use of the shoreline adjacent to the discharge.
"The results collected through this program are ranked into high, medium or low pnontres to
- guide remediative or corrective measures based on the following bacteriological criteria: .

HIGH Pnonty Contammanon stk S :
- 1) A site which is located in a high use area ‘where dtrect human contact is hkely ThJS 1ncludes
' readrly accessible discharges into swimming beaches, in neighborhood parks, playing fields and
" in or near dense housing and where fecal coliform counts were found to exceed 3000 CFU in

‘more than 50% of the sarnplmg events -

o or C S :
 Asitein which direct human contact rs unhkely and fecal counts exceed 5000 CFU in more than

- ‘50% of sampling events. = '

- 2) A site that is drscharglng drrectly onto shellﬁsh ha.rvest sites: where fecal collform counts
- exceed 260 CFU in more than 50% of the samphng events. . -

. or ‘ '

A site discharging 1nd1rectly onto. shellﬁsh harvest areas w1th counts exceedlng 1000 CFU in-
- more than 50% of sampllng events - : .
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MEDIUM Pnonty Contamination Risk '
1) A site discharging into areas where human contact | is ltkely and counts are greater than 200
CFU in more than 50% of samplmg events. . :
or ' ' -

A site that is not hkely to have direct human contact (such as dlscharges onto farm land and
. inaccessible stream reaches), however, fecal cohfonn counts exceed 3000 CFU i in more than
50% of the sampling events. .

2) A site that is discharging directly onto shellfish harvest sites with fecal cohform counts

| exceedmg 88 CFU in more than 50% of the samphng events. ‘

- LOW Prtortty Contammatwn stk

1) A site where human contact is likely and with fecal cohform counts less than 200 CFU in
- more than 50% of the samplmg events. :
oor ‘
* A site that is not llkely to have human contact with, counts less than 3000 CFU more than 50% of
~ sampling events. . -
2) A site dxschargmg directly onto a shellfish harvest 51te w1th fecal coliform counts less than 88
- CFU in more than 50% of the samphng events.

or

A site In a locatlon that will not hkely 1mpact shellfish health

NO Contammatzon»Rtsk

- Assite free of fecal coliforms. |

.‘Table 1: Pi'iority_- :Human and .Sh_ellﬂsh_ Contamination Rating System __

Legend. -

O

Low Risk

M'edium'Risk'

»l The legend for the summary results tables is as follows:

'E]'

Contact High "~ Medium Low
T 7>3000 . ~>200 <200
‘Human - | Direct - CFU/100 m! CFU/ 100 ml . - CFU/ 100 ml
~ Use ' In > 50% samples In> 50% samples | In> 50% samples
I ' - >5000 ->3000 ' ' <3000 '
Human | Indirect'|  CFU/100 ml CFU/100 ml -CFU/ 100 'ml
Use - - In > 50% samples In > 50% samples In > 50% samples
- | 3260 T >88 - <88
Shellfish ‘Direct - CFU/100 ml CFU/100ml- - |  CFU/100ml |
~ Use . In > 50% samples In >50% samples In > 50% samples |-
o . >1000° ' B '
‘Shellfish | Indirect CFU/100 ml- - -
Use : In > 50% samples

s ngh Risk (for Human or Shellﬁsh)

Dash - Insufﬁc1ent Data (less than 5 samples collected dunng momtonng penod)

_Blank Box ~ No data collected at the site during the monitoring period.




~ CITY OF COURTENAY '

N Since 1996 the City of Courtenay has corrected a total of 74 sanitary sewer / storm dram Cross -
connections. These repairs included both sewer pipes connected to stormdrain pipes, and -

- - stormwater infiltration of the sanitary sewer system. Of the 10 monitored drain$ with sewer

cross connections, 5 indicated an improvement in water quality (improved ranking), 3
. maintained the same ranking and there was 1nsufﬁc1ent data. at two of the sntes to. 1nd1cate what
change resulted (Table 2) '

The study results indicate: general 1mprovements in urban stormwater.quality in the Clty of

- Courtenay storm drains. In Courtenay, the human health and shellfish risk rankmgs at the

monitoring sites either improved (at 5 of the 16 sites with both data periods) or remained the -

same (at 11 of the 16'sites). Improvements in health or shellfish rankings were only observed at

- sites where cross connection repairs occurred. However, there was also a general improvement

‘observed in water quality. The medians and maximum fecal coliform counts decreased at the

majority of sites (15 of the 16 sites. with both data periods), indicating a general decrease in fecal

coliform levels between the two periods. Although water quality appears to have improved,

o ev1dence of problems such as the presence of toilet paper, oils on the water surface odors of gray
" water or volatlle orgamc compounds still occur at some 51tes

TOWN OF COMOX

-~ The Town of Comox corrected a total of 8 samtary sewer into ‘stormdrain cross connectlons in

: 1997 and continues to ¢ smoke test” drains to identify possible cross connections, particularly in

new development areas’. Although the exact locations for all of sanitary sewer cross
connections in the Town of Comox are not known, the Town of Comox is committed to
upgrading their storm drain system and addressing infiltration to both their sanitary and storm
systems. In November 1996, at least one cross connection was repaired which dlscharged into

Indian (or Carthew) Creek (Site 233). Results show that water quality has 1mproved in the Creek .

between the two momtonng penods of this study (Table 3)

- In. Comox the human health and shellﬁsh nsk rankmgs at the monitoring sites either 1mproved

- (at 4 of the 10 sites with both data penods) or remained the same (at 6 of the 10 51tes) The study

results indicate general improvements in urban stormwater quality in the Town of Comox storm

~ drains: The median fecal coliform counts decreased at the majority of sites (9 of the 10 sites -

- with both data periods), 1nd1cat1ng a general decrease in fecal coliform levels between the two -
. study periods: The maximum fecal coliform counts also decreased at the majority of sites (7 of
the 10 sites), reinforcing a general decrease in fecal coliform levels between the two study

- penods. Although water quality appears to have improved, evidence of problems such asthe =

- presence of oils on the water surface, odors of gray water or algal mats still occur at some sites. -

" Fred Parkin, Town of Comox, pers.com., February 1998 ) _



Table.2 Clty of Counenay Contamlnatlon Rankmg of Storm Draln Efﬂuents

. Site/ Site Human. || Shelifish Risk Median Maximum H Total Samples
Map Description "__Risk
- . 96-98 | 9900

96-98 | 99-00 | 96-98 | 99-00 | 96-98 | 99-00

8
18

Mid Airstrip C
286% | DraininAifieid | -] | ]

1755| 1500 | 3.3M | 142Kk| 18 7
Park ) ) S

- End of Nim Nim
466° | Place west of '
School Playfield
Larger
283-2* | Mansfield Drain
on Right side
Corner of
463 MclLaughlin &
"_| Centennial Drive

1365| 505 3750| 2070| 8

olo
00

20| 30| 10k| 125 1| 7

olojo|mgz

1060| 46| 9170| 306 8 7

Piercy Creek at.
601 the end of

1180| 615| 6570| 1020| 49| - 2
Willemar Ave’ | )

Behind 1267

472 Williams Road - 2700 6| 24K | 179] 9 : 7

10" Street East
477 across from

201. 45| 2970 840 9 ) 7
Hobson Park . i -

Parking lot

496 before Fish &
. Game Club on
Rod & Gun Rd

43| 7| -9350| 280| 7 5

Culvert at
491 | Morrison Ck.
under 1% St
bridge @
Willemar Rd
‘ Drain at South
284° end of
S Courténay
Airfield
o Smalter
283-1° | Mansfield drain
on left side
Behind 5 Rod &
490 Gun Road at
Puntiedge River
. Behind fence at
473 |- 1003 Williams
" Road
C 769 Chaster -
- 475 Road

0| o|ojlo|Oo|o

o| ojojo)] -
IsRiEsnisnisil BN BB OO BN |

ol o|lolo

- 260 10| 8000 | 460 T 7

38 40| 7300| 810 19 7"

4| 22| 4400| 52| 8| 7

100 441 1600 1110 8 7

283| 204| 2400| 3850| 8| 7|

83 32| 1840 1900 9 7

] Muir Road at’
481 Southwest side
of playground
- Back Road at 6"

476 Street East

162 44| 1080 490 5 7

3¢| 51| s40| 394| 7| 71

Tunner and
462 Back Road at
corner

ojo|o|o|o|o|o| o
ojo|o|o|o|joja| O
D|ojo|o|ololo| o
o|o|ojolojo{o] O

410| 14| 1060| 152 5 7|

2

; Site 286 - 1999/2000 ﬁeld observations indicate the presence of todet paper and gray water odors

Site 466 - 199972000 field observations indicate water surges at this site.

* Site 283-2 - 1999/2000 field observatrons mdlcate the presence of oil on the surface gray water and volatlle

organic compound-odors.
* Site 284 - 1999/2000 field observatlons indicate the presence of oil on the surface .
® Site 283-1 - 1999/2000 field observatlons indicate the presence of oil on the surface and gray water odors
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Sitel -
Map

Site Description | -

Human 1

Shellfish Risk |

| Median

l Maximum

Total

- Risk

Samples-

96-98 | 9900

96-98

99-00

96-98

$89-00

96-98

99-00 -

479

Dréin Opposité .
1180 Braidwood
Ave

O

. 96-98

265

99-00

1550

71, ol

461

.Culvert South of

Parking lot-Mex
and Superstore

Cl

-

334

2100

600’

Culvert at Base
of 12-2040 20™
Street trailer park

]

o

185

20

© 360

41

470

Drain opposite

'1880'Back Road

80

497

Left of 184A
Archery Cres. Off
1* Avenue

716

1410

26

492 |

Steel culvert at
Morrison Creek
on 1% Street

13

468

Ditch at North
end of Western
Road

2050

2300

2200 |

| 467

Ditch at Corner of
Dingwall Road
and Northland- -

- Rd.

1200

1600

. 230

480’

- Muir Road and
McLaughlin

ol ol olo|o

= = N=li=i=]

107

64

1320

1230

505

: Courten‘az River

Drain at 5" Street
Bridge

27

505-A |

Courtenay River |

Drain at base of

_ Central Builders

19

26

506

Courtenay River
Orain under 17"
Street Bridge

200 Back Road
PVC drain
_parking lot

70

170

" 465

200 Back Road
Steel Culver
parking lot

565

1600

474

765 Williams
Road

185 -

720

47

Drain ;3km east
of 1880 Back Rd
at reflective posts

38

469

East of 1547
Dingwall, North
side of road

52|

| 80|

601-1

Willemar Ave -
concrete arch
post 1999

- construction

325

650

601-2

Willemar Ave - |

" Blue plastic
culvert

O

26|

1010

Legend- L[] towRisk £l Mediumrisk M HighRisk

- Insufﬁcient'Daia (less than 5 5amples) - -Blank Box — No data collected -

7 Site 480 -1999/2000 field observations indicate the presence of oils on water surface.
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Table 3: Town of Comox Contamination Ranking of Storm Drain Effluents

:‘iml Site Description . H;[n:n || shelifish Risk | Median ||| Maximum [’ Total Samples
| Map . ) is - - -
. _ 96-98 [ 9900 | 96-98 [ 9900 | 96-98 | 99-00 | 96-98 | 99-00 | 96-98 | 9900
- 2™ of two drains at ' ‘ v
196° | baseofFiberg | [] | (] | IR | [J 1001 11| 23K| 300 19 7
Lodge - ) ]
Golf Course Creek ’ . . I .
194 | atdanesteet | [ | ] | O | (J 251| 48| 5580 250 12 . 7
Indian Creek or . : - ) , .
233° | carhewcCreek | [J | (0 | 0 | O |  325| . 28] 14k| 360 10 7
1% of two drains at ' o
195 | baseoffiberg | [ | (J | O | (J 99 8| 4001| 60K 19 7
. Lodge : ) .
Drain Below . " : _ : .
222 .| Pioneer Cemetery | [ ] oo/ 20 20 350 48 11 5
Metal cuivert . ) C . )
229 | underEtlissteet | [ ] | (] | [J | [J 52| . 9| 2200| 1610 - 14 7
Lookout * . ) ) : )
. North of . s .
231 Edgewater O/ gigagrg 55| - 16| 470 1680 13 7
Parking Lot . s - .
. Drain at base of . ’ . ) . i : )
223 | ManorDrivedy | [ 1 (] | OJ 1 O 1 22, 145 83| 10 5
cemetery stones ] ; . ) . .
' Comox shoreline aE ) C
225 | atbaseofGrey | [ ] | [ | (O | [ | 44 9| 610| 40 10 5
House . . : )
Carthew Street : i ) ) ) n ’
226 |  storm drain’ Oircgrgr g 49| - 54y 182| 707 5 7
-~ Storm Drain at - . :
192 | BackFnPub - J | - | [ | - .30 81| 6320 156 20 2
- Drain. at base of . . : ) ’ )
193 | Pump Stationon | [ ] - O e 30 16| 390 17 12 » 2
: Jane Place- | ) .
| Waterfall culvert | B -
406 | North of Baimorat | [ ] 30 640 0 | 10 -0
at Brooklyn Creek :
PVC Drain on o ' -
404 |  North side of ] O 12 79| 0 .8 -0
Balmoral Rd . - N . S ’
Brooklyn Ck.
" | Drain at bridge on’ - ) .
194 6.| Golf Course Creek | - R 190 . 21| o | 2 0.
Drain at North end . . o . . : .
194.5 |  or-Golf Course - - . .36 84| O 3 0
Creek ‘ ‘ ' : : : '

.Legend - . ] Low Risk D Medlum Risk . High Rlsk

- Insuff cient Data (less than 5 samples) Blank Box No data collected

8 Slte 196 -1999/2000 field observations indicate the presence of gray water odors and thick algal mats.
’Site 233 -1999/2000 field observations indicate the presence of oils on water surface
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_REGION AL DISTRICT OF COMOX STRATHCONA ROYSTON & AREA B

- Monitoring ditch runoff in Royston and in Area B, Wthh are rural and. agrrcultural areas with
on-site sewage disposal systems, provides vastly different information than monitoring storm '
" drains in the urban areas of Courtenay and Comox, which are on municipal sanitary sewer
systems. In this area, contamination is likely from septic system failures and agricultural inputs.
Heavy rainfalls here can wash agricultural pollutants into the ditches and streams, particularly
during the “first flush” rains of the year (usually in September or October) During the winter,
septic systems that are not workmg well will more readlly malfunction and have problems when
~ water tables are hrgh and the sorls are saturated :

“The septic fields used in the rural waterfront areas of Baynes Sound are considered the most
probable source of fecal contammatxon to the Sound, and certainly the source wh1ch has the
greatest potential to increase and significantly impact the shellfish culture industry in the area.
In the summer of 1996 proper septic care and maintenance education campaign workshops and-
pump-outs occurred in Royston and throughout Area A and B. In Royston, this campaign .
resulted in nine septic inspections and on-site septic system pumpouts. Fourteen on-site septic
. systems were inspected and pumped out in the Kilmarnock area, just south of Royston.

- Additional pumpouts occurred in the area, however exact figures are not known as records were

not kept by septic maintenance companies after the project. :

Mohitoring in Royston indicated that there was an increase in fecal coliform levels (median and
maximum count) at one of the two sites monitored during both data collection periods. The
water quality ranking at site 365 (Base of 3855 Marine Drive) deteriorated to a medium health

"+ risk.and a high shellfish risk (froma low health risk and medium shellfish risk) (see Table 4).
Site 364 (Marine Drive at Grieg Road) maintained its low human and shellfish risk ranking. The = -

" median and maximum fecal counts did however, 1nd1cate a general 1mprovement In water
quality. : o , ,

Results of morljtoring in Area B at the Queen’s Ditch and at Lazo marsh, collected insufﬁcient
fecal coliform samples for analysis of these sites. The monitoring at these locations was '

 intended to track more general water quality conditions at these sites (i.e. dissolved oxygen, pH 3

conductmty) Please refer to the appendlx of results for thJS information.

Y ESSA Technologles Ltd. 1996 Non-peint Source Pollution in Bnhsh Columbla An Assessment of Enwronmental Impacts. BC
Ministry of Envnronment. Lands and Parks. Page 103 .
: 16
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Tablc 4: Royston Contamination Ranking of Ditch WateiAQUaIit'y

bhel | Site Description Human T Shellfin Risk [ Median ][ Maximum . || Total Samples
ap g s ‘ X
96-98 | 99-00 | 96-98 | 69-00 | 96-98 | 99-00 | 9698 | 99-00 | 96-98 | 99-00

. Base of 3855 -, _
365 | Marine Drive OB 1E || 127 280 8720 20k|- 10| 7

) Marine Drive : ' . ' . :
342 | South side Warren | 1 IR | s . 9230 .6 0
Road ditch - . ) - - .

- Marine Drive at

364 GiegRoad -~ | [J | [ | [  [:]_ T 61,.‘1¥K. 135 . 10] 5

1 | Reycrek | | [J1 1O/ 81, | 7460 o| 7

"~ _ Mérine Drive 1 R : R . ' i

362 | North on Forde - BN : 580 - 3460 . 30 0
Road Ditch - : : :

’ Marine Drive - | . - : . . : . .
363 | SouthonForde | - B v 11025 1950 2] 0
Road Ditch ' : o :

Marine Drive - . . .
341 North on Warren - ) - o S0 41 . 0] .
Road Ditch . "

Legend- [ towRisk [J mediumrisk M high Risk

- insufﬁcient Data (less than 5 s'amples) ' Blank Box-— No data coHected-- '

Table's: R'egional,vDist’rict A;eé B- Co’ntarrihation Ranking of Storm Drain Effluents

Site/ | Site Description Human Shellfish || Median- ||| Maximum ||| Total Samples.
Map - Risk _Risk . . -
- 96-98 | 99-00 | 96-98 | 99-00 | 96-98 | 99-00 | 96-98 | 9900 | 96-98 | 99-00
Queen’s Ditchat |- - - o o .
620- | Pointlazoboat | - | - . - | 343| 230{.48 | 360 |. 3 | 2
Lauch - - ‘ ] . o
: Drain entering R _ . o . ; .
. 460 Lazo'marshat | 1. -] 53 100 0 | 2
Lazo Rd. . . : 1

: Leg'envd'- D Low Risk D Medium Risk u

 High Risk *

- ‘Ihsufﬁcieht‘ Data (less than 5 sai_nples) " Blank 'BO)'_(’—.No ‘data.cdllec'ted ,
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c) Summary' |
Samples were collected from mun1c1pal stormdrams and rural ditches between 1995 to 1998 as .
part of a multi-seasonal monitoring program where both dry (spring/summer) and wet

~ (fall/winter) conditions are present. The 1999 to 2000 (comparison) monitoring program
collected data during the wet weather period only (September 1999 to March 2000). This

seasonally wet period captures data during'a time when the heavy rainfall dependent “first flush™

- pollution events can occur, and also throughout the winter months. when the water flows’ and
_ possxble dilution of contaminants are at their peak : "

'Desplte this disparity in seasonal samphng times, the study resuits. generally indicate
improvements in urban stormwater quality in both the City of Courtenay and the Town of
Comox storm drains in 1999 - 2000. In Courtenay and Comox the human health and shellfish
risk rankings at the monitoring sites either improved (at 35% of sites) or remained the same (at

65% of sites). The medians'and maximum fecal coliform counts also decreased at the majonty '

_of sites, 1nd1cat1ng a general 1mprovement n water quality. .

'However thlS does not mean that the work to repair samtary SEWer Cross connections or to
" address other pollutants (i.e. chemical pollutants) entering municipal storm drains is over. .

- Although sites ‘may have lower fecal coliform counts, evidence of problems such as the presence |

of toilet paper, oils on the water surface, odors of gray water or volatile organic compounds still’
‘occur at some sites. Ongoing assessment and review of individual sites summarized in this
report will determine the impact of sanitary sewer cross connection repairs to date as well as
ldenttfy future acttons that could be taken to improve water quality.

This momtonng program also 1nvest1gated water quahty n rural dltches of Royston and in the

~ Regional District of Area B. Monitor_ing in Royston indicated that there was an increase in fecal-

coliform levels (median and maximum count) at one of the two sites monitored. The water

~ quality ranking at site 365 (Base of 3855 Marine Drive) deteriorated to a medium health risk and -

o a hlgh shellﬁsh risk (from alow health nsk and medium shellﬁsh nsk) '
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-5 iii) COMOX HARBOUR MARINE MONITORING PROJECT

From the 1930 s until 1963, Comox Harbour was the major shellﬁsh growmg area in Bntlsh

- Columbia: Japanese vessels full of oyster seed would arrive at the harbour to distribute seed

stock over the 400 ha (960 acres) of excellent growing waters. Aftér 1963, Comox Harbour was
closed for direct shellfish harvesting due to bacteriological contamination, although stock could
be relayed to other locations for cleansing before sale. Today, this closure status still exists, with
harvesting allowed for depuratton and relay only. Shellfish leases in the harbour are currently
held by Strait Oyster Company, Raincoast Sea Farms and Baynes Sound Oyster Company

a) Ob|ectlve : : :
Historically, the ObJeCthCS of early Comox Harbour marine monitoring programs the

“Identification of Fecal Bacterial Contamination Sources” (1995), and the “Identification of
Shellfish Contamination Sources in Northern Baynes Sound™ (1996), were to:

~e. Provide a continuous source of water quality sample results in the North Baynes Sound

‘region, to develop a scientific baseline of Comox Harbour water quality;
e Analyse water samples from marine and freshwater mputs to aid in the 1dent1ﬁcatron of
sources of contamination in Baynes Sound, :

‘e Increase public awareness of water quality i issues in the Comox Valley.

These objectives were intended to help meet a long term goal to upgrade classification of closed

- or restricted shellfish harvestlng areas in Comox Harbour to allow direct harvesting, and to
prevent any further shellﬁsh harvestmg closures in Comox Harbour

" The Ob_]CCtIVCS of the 1999 /2000 Comox Harbour Manne Momtonng Project were to:

o Provide comparative data from two consecutive winter seasons;

o. Add corroborative marine water quality test results from Comox Harbour to concurrent

- monitoring data from storm drains in‘Comox, Courtenay, and Royston.
Data would be used to help determine the cumulative effectiveness of Baynes Sound remedlatron
work, and to 1dent1fy what additional. remedlanon work 1s needed o .

b) Results C ‘
During ing the 1999 / 2000 Comox Harbour Manne Momtonng Project, volunteers from the Canada

‘Coast Guard Auxiliary Unit #60 sampled 6 Environment Canada sample sites every two weeks _

from January 6, 2000 to May 18, 2000. During this t1me a total of 54 samples were tested at

: _'North Island Labs for fecal coltform levels

_ Different volunteers from the 30- member Coast Guard Auxrlrary formed the bt-weekly samplmg 1
* crews, using their new Search and Rescue boat, the Bruce Brown II, to access the marine sample

sites. Participation in the sampling program has provided t the members of Unit #60 with the. -

“opportunity to support local clean water actions, and has provided them with valuable regular
~+ crew training time. These volunteers have made a tremendous contnbutton to this program -
~their work has made the collectlon of the samples possrble

FOr the 1999 / 2000 sampling program,* project funding was provided by Community Futures

Development Strathcona from May until November 1999, and by Environment Canada (GBEI) -

~and the Ministry of Fisheries from J anuary until May 2000. The data gathered during this penod :

of time has been incorporated into-a larger body of data (collected since May 1995) and has

. been included in the followmg analyses

19



' Monitoring Methods ’ :

Canadian Coast Guard Auxiliary volunteers were tralned in the field on proper aseptic samplrng
technrques Data was collected on field survey forms, and the presence of possible -

~ _contamination sources, such as vessels, birds or animals, was noted. “Grab samples” were.

“collected in sterile “Whirl-Pak” bags or with sterile 100ml plastlc bottles at an approximate depthf,

of 15 cm (6 inches). All samples were collected at scheduled two week intervals dunng the ebb
tide, approxrmately two hours after the high tide, when fresh and salt water mixing is at its peak.
On the ebb, the surface current is flowing southward out of Comox Harbour and is accelerated
by the runoff waters coming from the Courtenay River. According to Environment Canada
. monitoring staff, this is the optimal momtormg penod for collectmg samples which measure
. land based pollutlon runoff :

From January 2000-until the end of May 7000 all marine samples were tested by North Island -
Laboratories in Courtenay. From 1995 to 1999, the majority of fecal coliform samples were

- processed according to Canadian Shellfish Sanitation Program criteria by North Island

- Laboratories in Courtenay, within 6 hours of marine sample collection.  Seven sets of marine

samples from 1995 — 1999 were processed by the Ministry of Health Laboratones in Vancouver

within 24 hours of sample collection. - As a result of the delayed sample processing, the
following seven sets of samples did not meet Environment Canada Shellfish Sanitation Program .
" criteria: June6 1996, June 20. 1996 July 16 1996, August 2 1996 August 19 1996 November
26 1996, and August 21 1997 ,

' Momtonng Locatron
The six marine station locations in tlus study are those used by the Envrronment Canada

Shellfish Sanitation Program, with the exception of site 20.5. Stations 11, 14, and 18 are located -

in active shellfish harvesting areas, where relaying and/or depuration is permitted. Station 20.5
and 25 are located in areas desrgnated as prohrbtted for shellfish harvesting. Station 55, located.
on the south end of Goose Spit, is also closed for shellfish harvestrng, however there are no - '
leases currently held in. thlS location.

_ Table6 Manne Momtonng Locatlons a

Station # | Site. Location Descrrptlon | . Shellfish Classiﬁcation .

NBS 11 Comox Harbour between BS009 and | ~ ~ Closed/ relaying permitted R
3 R cautionary spar N . ' :
NBS.14 Harbour off flashing beacon - Closed' relaying permitted

NBS 18 | Comox Harbour between marinaand | . Closed/ relaying‘ permitted '

- southwest wharf )
NBS 20.’5 ‘ Comox Harbour at inner Goose Spit | .~ All harvestmg prohrblted due to

: Bay _ - bactenologrcal contamination
NBS 25 - Comox Harbour at northarmof | All harvesting prohibited-due to -

Gartley Point | bacteriological contamination
NBS 55 Comox Harbour at Goose Spit off Closed/ relaying permitted; no -
Sl cement bunker | shellﬁsh leases in area
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- Comox Harbour Water Quality Monitoring

Marine Monitoring Results from 1995 - 2000

Under the criteria of the Canadian Shellfish Sanitation Program, areas are closed for shellfish
harvesting if the median fecal coliform level is greater than 14 MPN/100ml or the percentage of
samples exceeding 43 MPN/100 ml is greater than 10%. Areas are prohibited for shellfish
harvesting if the mean exceeds 88 MPN/100 ml or the percentage of samples exceeding 260
MPN/100 ml is greater than 10%. This ranlung system is followed i in the analysxs of water

| quality data in this report.

Comox Harbour marine sampling programs have occurred as follows
e May 31, 1995 — November 26, 1996

. February 10, 1997 — October 20, 1997

» November 23, 1998 — November 8, 1999

o January 6, 2000 — May 18,2000.

The Comox Harbour bi-monthly monitoring program collected a total of 445 samples overa 48
month period from May 31, 1995 to May 18, 2000. Data is missing for 11 months from

. December 1997 to October 1998, and there 1s no fundmo to continue momtonn0 bevond May

2000

- Table 7. Summary of Samples Colle.cted Per Year

Year | Total # of Samples | Average # Samples Collected | Seasonal Sampling Notes
N . at each Station per Year - .
1995 65 14 : Samples collected from \/Iay to |-
: : ' e . L . " December _
1996 | - 97 : 18 "1 Samples collected from January
1 - o : L L to November
1997 102 » 17 : | Samples collected from(February
: = . : - ' .o October
- 1998 © 18 . 1 3 .| Samples collected for two months
' ' - . _ only — Nov & Dec
1999 ; - 109 18- Samples collected from January
. a Co ' to November =~ - |
2000 : 54 : ' 9 Samples collected for 5 months -
: - ' ' - Jan to May
TOTAL ' 445*

*note: Analyses were performed on data from samples gathered until March 3, 2000. “Four additional samples from |

* each site from March 3 — May 18, 2000 are not part of the results dlsplayed in Table 8 - “Comox Harbour Marine

Station Summary Report”, Figures 1 - “Comox Harbour Marine Station Water Quality Report”, Figure 2 -

. “Frequency of Samples Exceeding 43MPN/ 100ml” , Figure 3 - Seasonal Changes in Precipitation”, and Fxgures 4
through 9 - “Median Fecal Coleorm Levels . .

Th'ese results are presented _as_raw data in. Appendix 6.

21




- =Lomox HeroumTatine Stacon warer QuatitReport = =

‘May 1995 to May 2000 (bimonthly monitoring ﬁm.mczmv

, Legend
A  Good Water Quality - ,
OPEN to Direct Shellfish Harvesting  }

The median value of the samples does
. not exceed 14 (fecal coliforms/100ml) |
- and no more than 10% of the samples ' -
exceed 43 (fecal coliforms/100ml).

' Fair Water Quality )
: : . CLOSED to Shellfish Harvesting
LT D . ENBS-011-M : N ) _ (Relaying and Depuration Permitted)
o - -+, ENBS-020.5M Vi . The median value of the samples is
Co . T : A ~less than 88 (fecal coliforms/100ml) A
and more than 10% of the samples B
- exceed less than 260 (fecal coliforms

/100ml).

2

o SV —=
_ANBS-055-M

mNBs-014-M &

M NBS-018-M o - D
: “ '@ Poor Walter Quality S ,
PROHIBITED from Shellfish Harvesting |
(including Relaying and Depuration) .
The median value of the samples exceéd
88 (fecal coliforms/100ml) and more -
than 10% of the samples exceeds 260
(fecal coliforms/100ml). =~ _

1 Comox Harbour Marine Station Water Quality Report

Figure

¥ Human Imu:z Risk :
_ PROHIBITED FOR SWIMMING -
The median value of the samples
L Co , exceed 200 (fecal coliforms/100ml)
A cmm S _ and more than 10% of the samples
Scale: 1:50,000 - . . .%o exceed 400 (fecal coliforms/100ml) .

—

Comox Valley Project Watershed Society | - - _ ; : | " Map Design by Vicki Ferg



Results (illustrated in Table 8) indicate that the water quality is highest outside of the Comox
Harbour (NBS 55), where the water exchange is greatest. At NBS 55, only 7% of samples
exceed 43 MPN/100 ml. Water quality is lowest at the site closest to the Courtenay River (NBS
11, where 30% of samples exceed 43 MPN/100ml). At this site there is little water exchange and
non point source pollution from urban runoff, stormwater and agricultural runoff may be found
in greater concentrations here. Figure 1 summarizes the ranked water quality status at each
station as it relates to the Canadian Shellfish Sanitation Program Guidelines.

Table 8 Comox Harbour Marine Station Summary Report *

Station |Total #| #>43 %>43 | %>260 | Min. | Max. | Median | Average | Std.

MPN MPN MPN Dev.

NBS 11 74 22 30% 5% 2 1600 20 89 225
NBS 14 76 20 26% 3% 2 1600 23 65 192
NBS 18 76 17 22% 3% 2 540 8 37 79
NBS 20.5 73 14 19% 5% P 1600 11 65 208
NBS 25 54 15 28% 4% 2 920 24 35 131
NBS 55 74 5 7% 0% 2 170 5 16 31

Table 8 and Figure 1 illustrate that sites NBS 11, 14, 18, 20.5 and 25 have “fair* water quality.
These sites have median values less than 88 MPN/100 ml, and no more than 10% of the samples
exceed 260 MPN/100 ml. This area appears to have water quality that supports its existing
closed status, with relaying and depuration permitted. Site NBS 55 is the only site with “good”
water quality, where the median value for the samples does not exceed 14 MPN/100 ml and no
more than 10% of the samples exceed 43 MPN/100 ml. This area appears to have water quality
that is sufficiently clean to permit shellfish harvesting.

Figure 2 Frequency of Samples Exceeding 43MPN/100ml by year
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Note: No samples were collected at NBS 25 in 1995. Data for 1998 is insufficient and is not
shown: Data for 2000 is from January to March 2000 only and can not be considered
representative of the multi-seasonal average shown in other years.

Figure 2 summarizes each site by year to illustrate the frequency of sampling results that exceeds
43 MPN/100ml. The data presented here shows a great deal of variability between years. A
regression analysis was performed on the fecal coliform data, and the results indicated that there:
are no statistically significant trends at any of the sites.

Due to the variable nature of fecal coliform data and the relatively short time period of this Study,
this report can only represent this water quality data through simple descriptive statistics. With a
. decade or more of consistent data, the parametric statistical significance tests of regression -
analysis (analysis of covariance) and Student’s T-tests can be applied to indicate ¢hanges ini
‘water quality over time and the differences between sites. This longer time frame is needed to ;
determme any statlstlcally meamngful changes in water quallty in the Comox Harbour

PRECIPITATION DATA: S o

Precipitation is an 1mportant factor related to surface water quallty Higher pollutlon readlngs
are expenenced dunng the high rainfall seasons of fall and winter, when the movement, of easily |
dlssolved and eroded matenals are readily transported. :

The marine water quality data is analyzed here in relation to the daily precipitation totals (rain
and snow), collected by Environment Canada’s Atmospheric Environment Branch at its location

on Point Lazo near the Comox Harbour. The percentage change in rainfall, illustrated in Flgure )

3, represents the comparison of total rainfall for each seasorial yeat, Telative to the five year *
average. Figure 3 illustrates the seasonal precipitation to indicate if it was a relatively “wet” or
“dry” season (15% greater or less than the five year seasonal average).
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Figure 3 Seasonal Changes in Precipitation (1995-2000)
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All six monitoring stations experienced the lowest median fecal coliform levels during the
spring/summer seasons, when precipitation levels were also lowest. Sites 11, 18, and 55
consistently indicated median fecal coliform levels of less than 14 MPN during entire
spring/summer monitoring seasons. In the fall/winter months, most sites indicated fecal coliform
levels that exceeded the median of 14 MPN. Site 55, located outside of the harbour, where water
quality is highest, indicated only one season and year (the fall/winter 1995) where median fecal
coliform levels exceeded 14 MPN (with a seasonal median of 30 MPN/100ml).

Generally, the highest median fecal coliform season and year in the Comox Harbour was the
fall/winter of 1995/96, during a relatively average seasonal rainfall period (Figure 5). Sites 11,
14, 18 and 55 experienced their highest fecal coliform levels, with median counts of 130 MPN,
49 MPN, 49 MPN and 30 MPN/100ml, at each site respectively during the fall and winter of
1995/96.
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RESULTS BY SITE:

Site 11, located closest to the mouth of the Courtenay River, showed the highest median fecal
coliform level of all sites during the fall / winter season of 1995, during an average rainfall
season. This site consistently indicated median fecal coliform levels of less than 14 MPN during

spring / summer monitoring seasons.

Figure 4 Site 11 — Median Fecal Coliform Levels (MPN/100ml)
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Site 14, located in the middle of Comox Harbour, experienced the least amount of seasonal
variability, with median fecal coliform levels exceeding 14 MPN in 3 of the 4 spring/summer
years and all four of the fall/winter monitoring years. Changes in rainfall between seasons appear
to have no influence on water quality at this site. During the “wettest” spring/summer season
(77% above average), the site had the lowest fecal coliform median level of 13 MPN. During a
relatively “wet” 1998/1999 fall/winter (35% above average), this site maintained a relatively
consistent median fecal coliform level of 23 MPN/100ml.

Figure 5 Site 14 — Median Fecal Coliform Levels (MPN/100ml)
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Figure 6 Site 18 - Median Fecal Coliform Levels (MPN/100ml)
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Figure 7 Site 25 - Median Fecal Coliform Levels
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Site 18, indicates median fecal coliform counts with less than 14 MPN in most monitoring years
and seasons. The two high fecal coliform count years were the fall/winter of 1995/96 (an average
rainfall season) and fall/winter of 1998/99 (35% greater than average rainfall season), with 49
and 21 MPN/100 ml respectively.

Site 25, is the only site that indicates an increasing trend in median fecal coliform levels. The
three monitoring seasons and years indicate a rise in coliform levels, with the highest level to.
date experienced in the fall/winter of 1999/2000 (which had a 25% less than average rainfall

season).
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Site 20.5 is the only site that experienced its highest median fecal coliform count during the
lower rainfall spring/summer season. The highest median fecal coliform level of 30 MPN/100 ml
was experienced in the spring summer of 1995 (during a relatively average seasonal rainfall

period).

Site 55 is the only site located outside of the Comox Harbour. This site indicated the lowest
median MPN levels of all sites. The spring/summer fecal coliform levels for the four monitoring
years were consistently a median less than 5 MPN/100ml. The fall/winter seasons, also had
relatively low fecal coliform levels, with the highest year being the fall/winter of 1995 (a

relatively average rainfall year).

Figure 8 Site 20.5 - Median Fecal Coliform Levels (MPN/100ml)
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Figure 9 Site 55 - Median Fecal Coliform Levels (MPN/100m1)
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CONCLUSIONS: ' :

The water quality monitoring data collected at six sites in the Comox Harbour from May 1995-
March 2000 indicate that the area is currently suitable for shellfish harvesting for purposes of
relay or depuration, within its current closed status. However, Environment Canada has '
indicated that it will not open shellfish growing leases in Comox Harbour for direct harvestmg at
this time, due to its proximity to urban areas.

Test results show that fecal coliform levels are lower outside the Harbour, where water exchange
is greatest. Fecal levels are more elevated at the sites closest to the Courtenay River, where there
is little water exchange and where non-point source pollution from urban runoff storrnwater o
boating and agricultural runoff would be most concentrated : ’ ‘
Generally, the highest median fecal coliform season and year in the Comox Harbour was the
fall/winter of 1995/96, during a relatively average seasonal rainfall period. Only one site
indicated an increasing trend in fecal coliform levels from the time sampling began until 2000.
Site 25, located at the north arm of Gartley Point, was monitored over three years, with each -
consecutive year indicating an increasing median MPN level (indicating declim’ng water quality).

A regressional analysis was performed on the data and the results indicated that there are no
stat1stlcally significant trends at any of the sites. - -
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Comox Harbour Water Quality Monitoring
Relational Comparison of Marine and Stormdrain Results, 1995 - 2000

The following charts compare median fecal coliform results for winter seasons through the entire
sampling period 1995-2000. A marine sampling site in both Courtenay and Comox was chosen
for its proximity to possible municipal impact. Once the marine sites were identified, storm
drain sites closest to the marine sites were chosen.

Because marine water quality testing uses the Most Probable Number (MPN)/100 ml method,
and the storm drains water quality testing uses the fresh water test Colony Forming Units
(CFU)/100 ml method, the values shown for each site are not directly comparable. Rather, the
chart displays the overall trends of stormdrain and marine samples in the overall sampling
period.

Figure 10 Relational Comparison — Courtenay
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In the graph “Relational Comparison — Courtenay”, the overall pattern of the median fecal
coliform counts shows a general decrease of fecal coliform levels in the marine and storm data
collected during the test period, with somewhat erratic results appearing in storm drains NBS
284 and NBS 286.

The graph “Relational Comparison — Comox” shows a similar pattern of the highest median fecal
coliform counts occurring during the winter of 1995/1996 in both the marine and storm drain
data.

Figure 11 Relational Comparison — Comox
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Two factors limited the direct comparison of results gathered from freshwater stormdrains in
Courtenay, Comox and Royston with marine water quality test results from Comox Harbour.
One limiting factor was the use of different testing units for fresh water and marine sampling.
This made the numbers themselves not directly comparable. Another limiting factor was the
absence of coordinated sampling times for marine and stormdrain sites. With the short life span
of fecal coliform in salt water, results from different test dates were not directly comparable.

Although dissimilar measurement methods and sampling dates made direct comparison of
marine and stormdrain tests impossible, these graphic displays of relational results indicate
similar patterns of generally decreasing levels of fecal coliform levels in both marine and
stormdrain samples.
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c) Summai'y‘

Marine monitoring in Comox Harbour has provided multi-seasonal water quality data from
Comox Harbour since May 1995. Due to the variability of hydrologic, meteorological and land
management influences, and the relatively short time perlod of this study, this sampling program
prov1des only general information on fecal coliform levels in Comox Harbour. It also provided a
valuable community education component, opportunmes for hands-on involvement in
stewardship activities, and public awareness about water quality issues created through media
coverage and promotion of the program in the community at large.

A key outcome of this project has been the understanding that ongoing multi-seasonal data
collection is critical for statistically significant review of water quality conditions in Baynes
Sound. Analysis that is statistically meaningful can only be performed on data gathered
consistently over a long period of time. Ongoing funding for a comprehensive water quality
sampling program in Comox Harbour would provide the means for long term data collection and
review.

Although consistent sampling over a 10 — 20 year period would provide sufficient data for
statistically significant analysis, this volunteer collected data is valuable as the most
comprehensive public database of fecal coliform levels in north Baynes Sound. While
Environment Canada’s water quality testing program uses 5 consecutive samples tested annually
to determine the status of the area’s shellfish growing leases, the data compiled by Project,
Watershed, although insufficient for statistically valid analysis, offers the clearest seasonal
perspective on general fecal cohform levels in Comox Harbour currently available.

Data from different winter. seasonal perlods (1995/96 and 1996/97; 1998/99 and 1999/2000)
indicate that for all sites except Site 25, median fecal coliform levels were lower in 1996/97 |

(15% below average rainfall); than in 1995/96 (average rainfall). Site 25 sample results were not

included for 1995/96. Further, median fecal coliform levels were lower for all sites except Site
25 in 1999/00 (35% above average rainfall) than in 19998/99, during a fall/winter season with
25% below average rainfall levels. Site 25 is the only s1te whose results indicate an increasing
trend in median fecal levels. 2 e

A comparison of stormdrain and marine sampling datasets shows overall trends of the median
counts for winter seasons. A general decrease is evident for most sites in both stormdrain and
marine fecal coliform counts over the five year period. The decrease in the stormdrain results
are considered to be due primarily to remediation work undertaken by the City of Courtenay and
the Town of Comox in their stormdrain and sanitary sewer systems. The influences resulting in
the decrease of the marine sampling are more varled espec1a11y the sites 1mpacted by upstream
activity on the Courtenay River. TR ‘ ‘
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| [ 5. Financial Report

BC Ministry of Flsherres

The BC Ministry of Fisheries, Sustainable Economlc Development Branch, contributed a
grant of $14,000 to the Comox Valley Project Watershed Society to support water quality -
stewardship work in Baynes Sound.  Under the terms of the or1g1nal Contribution

" Agreement, the monies were to be spent as follows

o Coordination and technical analysis of water quality monitoring in the foreshore area of :
. Baynes Sound in order to evaluate recent remediation efforts and to rdentlfy other pollutron '
~ sources (Stormdrain_ Re-\’[omtormo Project) - $5000;
‘e Baynes-Sound water quality database analysis by GIS mapping and presentatlon methods to
identify data trends and further delineate point and non-point' pollut1on sources. (Baynes
Sound Restoration Actrons Mapping PrOJect) $9000. .

In November 19_99, the orrgmal Contnbut1on Agreement between Project Watershed and the
Ministry of Fisheries was revised to allow reallocation of funds from the Baynes Sound

- Restoration Actions Mapping Project to the Stormdrain Re-Monitoring Project, and to the

Comox Harbour Marine Monitoring Project, which was added at that time. ' At the same time, |
the term for the use of the funds was extended from December 1999 to March 31, 2000 to
' mclude the Comox Harbour Manne Monitoring Project.

- Envrronment Canada Georgra Basin Ecosystem Inmatrve '

In December 1999, Environment Canada — Georgia Basin Ecosystem Initiative contributed
$1800 toward the implementation of the Comox Harbour Marine Momtormg Pro;ect

“In- Kmd and Community Conmbunons

Almost 46% of the total project budget was provided through in-kind and commumty
contributions. Thanks are extended to North Island Labs, the BC Ministry of Environment,

- Lands-and Parks, and the Upper Island Health Unit for providing suppoit for testing water

- quality samples i in the Stormdram Re—Monltorm0 Project, to Odete Pinho for her -

-~ “contribution to the final reports to all the stormdram sampling volunteers; and to the R
. Canada Coast Guard Auxiliary #60 for the use of the “Bruce Brown II” and 1ts crew.

o The followmg spreadsheet shows the amended allocatrons and total project budgets

including contributions from the’ Ministry of Fisheries, Envrronment Canada — Georgia
Basin Ecosystem Imtratlve and in-kind contributions. S

The project variance of $62.05 has been balanced bya contrlbutron from PrO_]CCt '
Watershed : '



Final Financial Statement:

TOTAL | BC MinFish | EC-GBEI! | In-Kind -
REVENUES :
Mapping $6,250.00 6,250.00
Stormdrains $19,366.25| . 6,750.00 S 0| 12616.25
Comox Harbour Marine $3,540.00f 1,000.00{ ~ 1800.00 740.00
- { Community In-kind ~$0.00 : : : :
. | Total Contributions $29,156.25| 14,000.00 1,800.00| 13,356.25
- |EXPENDITURES
- |Mapping L
Wages / Benefits 2,149.27| 2,149.27
Contractors 2,463.40 2,463.40
Rent ' ~350.00] ©  350.00
Telephone 50.00 '50.00
Administration 889.00 '~ 889.00
- 5901.67 5901.67 0 0
Stormdrain ' : : :
Wages / Benefits 8,549.12 4180.12|° 4369.00(* note 1
Contractors .2,189.00| - 1,589.00| . 600.00|0.Pinho
Materials & Supplies . 7,510.11 362.86 - 7147.25|" note 2 -
Equipment 657.73 157.73 500.00| PW
Travel 134.30] -~ 134.30 ' '
Rent - 200.00 200.00
Telephone 25.00 25.00]
| Administration 511.00 '511.00| » g A
19,776.26 7,160.01 0.00| 12,616.25
Comox Hrbr Marine : :
Wages / Benefits 1,212.81| - 315.19|  897.62
| Contractors . 360.00| 360.00
Materials & Supplies 1,162.56 - 685.38 477.18 ’
Equipment . ~.380.00 - 380.00
Travel - - 175.00 175.00
Administration 25000y - -~ - | 25000
' 3,540.37 1,000.57| 1,799.80 740.00
Total Cash 15,862.05| 14,062.25| 1,799.80| 13,356.25
Expenditures : | B
|In-Kind Contributions 13,356.25] .
Total Project Expenses | $29,218.30
~[Variance -$62.05
Note 1 sampling volunteers 25 vitrs x 14 hrs x $10 3500.00
UICC consultation - 4 hrs @ $35/hr - 140.00f - |
NorthiIsland Labs - 14.6 hr @ $50/hr 729.001 4369.00|
Note 2 North Island Labs lab fees 1,137.50 :
' ) uiCcC . -{lab fees 2025.00| - :
MELP lab fees 3984.75| 7147.25].
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 Appendices

o 'Baynes Sound Restoratlon Actlons Map and Table '_ -

Stormdrain Samphng Volunteers

Stormdrain Sample Site Maps . L
- Stormdrain Water Sample Data — July 1995 to March 2000 |
~ Stormdrain Water Sample Form -~ = o
 Comox Harbour Marine Sampling Volunteers R

Comox Harbour Marlne Water Sample Data May 1995 to

~ May 2000
- Comox Harbour Water Sample Form
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Courtenay, BC V9N 5N3
. Phone:(250) 339-1619 Fax: 339-9619
watrshed@mars..ark.com

 PROJECT WATERSHED £y et

June 27, 1999 .

Please ﬂn.d.attached a Draft map.and‘table of “Baynes Sound Restoration Actions for 1995-1998".
The purpose of this map is to show water quality improvement actions on an ArcView. map

/(1:50,000 scale). This past month, Environment Canada has been in the Baynes Sound collecting

water quality samples fer a review of shellfish harvesting classifications. This map shcws restoration

. activities (such as agricultural fencing improvements, septic system. repairs / alterations, and

sewage cross connection repairs etc.) which may have created improvements in water quality that -
can lead to shellfish reciassifications (ie. reopenning existing closed, or conditionally closed,
shellfish harvesting areas). ' o : o ’

This map represents the encnnous' amount of energy that has been directed to improving w'ater
quality in the region. Thank-you for your contributions to creating a healthy ard clean Baynes
Sound. L ~ S R

In the table there is a need to define the difference betweeh the terms septic ‘alteration’ and septic- . .
‘repair. A septic ‘repair’ is undertaken:to repair a malfunctioning on site sewage disposal system. A"

- septic ‘alteration’ is undertaken to alter an existing sewage disposal system. The system is reviewed .
~ by the Health Services Society at that time for any malfunction and-any new work on the sewage

disposal system is brought to today’s standards. -

If you wiéh to get more specific facts on the remediation actions referred to in the table,-' | have listed"

the sources of information  here (alphabetically). The 53 sewage cross connection repairs
undertaken by the City of Courtenay are listed in reports managed by Dennis Hendersen at the City
Public Works Department or by Kevin Lagan, the City engineer. Janine Stacey at Fanny Bay.

Oysters compiled a list of 32 remediation activities. The report is titled “Baynes Sound Section C
Poliution Abatement and Remediation” which lists regional influences and site by site remediations.

Dave Cherry, Environmental Health Officer at the Health -Services. Society compiled a list of 120

septic repairs and alterations in the Baynes Sound Region from 1996 to 1999. The information on

the Lone Pine Fam was provided by Bill Health at the Ministry of Fisheries. Biologist, Vance
Liponski reported on the water quality improvements of Mac’s Oyster Company. The manager of

-Maple Guard Resort, Jenny, reported on their switch to exclusive pump and haul. Fanny B’ay'

Oysters report titted “Baynes Sound Section C Pollution Abatement and Remediation”, reported on

“the water quality improvements at the Manson’s. Ministry of Forests. Omeda Salmon Farm, Pacific

Reef Oysters. Pepperiand Resort. Polden’s and theRosewall Log .Sort. Project Watershed’s
livestock fencing and revegetation’ activities are documented in the following two reports: “The

~ Baynes Sound Hot Spots Remediation Project Agricultural Component Report April-October 1997”

and. “Comox Valley Agricultural Program’ 1998 Final Report’. The Town of Comox. contact for
information on sewage cross connection repairs is Glen Westenthorp. Finally, Keith Reid, with the

Deep_Bay Harbou_r Authority, reported on the pumpout facility planned for December 1999.

If you find any errors in this map gnd table or if you wish to add additional information please‘do'not

hesitate to contact me at 339-1619. Thank you for your assistance.

Sincerely, Odete Pinho
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: . ::v:..m Sourd :mmﬁo;:c: >n:c:m 1995:1999 :

SITE| . JYPE | moao&n:o: Action c:am:mro_._.e | POLLUTION PROBLEM SOURCE of INFORMATION DATE | LOCATION of ACTION | . WATERSHED
-1 <mum§_‘@f mo.mfmtnﬁmmm,v_mwwnm_ el .. fiparianfilter & pictection - | _u..-.emmfém.”m-m:nn - |1097-98 cmmo:ml see reports . o mmmmmcmmm & Finlay Creeks
2|Septic 12 septic systems altered - . - |see definition o‘ ‘alteration’  |Health Se .wmw.mmvmml»w- ] 1996-1999 Nth. _m._mmmnl&m.wmmmwmﬂm.m.ﬂm Portuguese & Finlay Creeks
__3|Agriculture_|7335 feet of fencing & 1bridge _j{118 cattie, & __o?mm access Project Watershed . ..|1997-98 " |various - see reports __  !Portuguese & Finlay Creeks
7 septic repairs & 10 alterations - Health Services Society 119961999 |Headquarters Road aiea__ ___'| Tsolum River & Portuguese Ck-
1 septic system repair - Health Services Sociéty -11996-1999 |Huband Road = __|Finlay Creek -
4 septic repairs & 2 alterations - Heaith Services Society  11996-1999 | Little River/ Ferry Terminal Little River
3 sepic repairs & 4 alteralions Health Services Society . 1996-1999|KinBeach .~ |KinBeach
1 septic repair 8 1 alleration Health Services Society _ 11996-1999 KyeBayRoad _ _~  ~ ~ KyeBay
6 septic -mvm:,m:m.)Wm._.”mB_.o:m B ~ 11996-1999 | Yates Rd, Curtis Rd, >:a5<< _|Pt. Holmes
._ _septic repair & 2 alterations ’ 1996- _www Om<m ma, Hudson na. - o m_cox_vi Qmmr B
2 seplic rapaiis 1996-1999 Ryan Rd. ) Comox mm_:mQ
12{Seplic |5 seplic repairs __?__:_ mo.s ces ¢ :r.:_w. ) 1996- _wcw N Island 1wy : : Courtenny River
__13|Vegetation {772 trees e Project Watershed . 1997-98 |various :seereports _ |Tsolum River & Tributaries
_14|Agriculture 18174 A‘m@m.@m,ﬂM:nJ:c m_ “Bmaﬁm ple . m.c.__oamm 165 rm:_m.m@o&r__mwwmm _|Project Watershed - ,A..mm.u....w@u.. various -see reports . |Tsolum River & Tributaries
_15Septic -~ |3seplicalterations mmmﬁ_,.‘..,.e_ ofalteration _ jHealth Services Soclety - |1996-1999|PlateauRd  __  {Puniledge Rive
__18}Agriculture }2000 feet of fencing o350 cows fenced- river access . |Project Watershed . 1998 : Wmm@mmm(.m,@mw.om.m.il _....._{Puntledge River
-17{Wildiife 50 seals culled fe source of fecal Fisheries and Oceans Canada |1998 _{Puntledge/Courtenay River ,_.uma,—x_.mm@Mm_Kmmi|-ill«‘ .

.- 18/Septic 1 septic repair - . " |Health Services Society 1996-1999 |Comox Road ._|Courtenay River
19[Storm Drain {25 sewage oo::mn:o.:xm Emla. . City of Courtenay . -|1996-1998 |various - see reports - |West Courtenay, -various
20|Storm Drain |28 sewage connections fixed . -connerted ¢ “|City of Courtenay 1996-1998 various -'sea reports. ___ _|Rast Courtenay - various
21|Agricuiture 11700 feet fencing + 170trees - mc-nmc_.m «m:mmfi:n hmbx(.fmmlm.@_lg Project Watershed . |1998 2750 ComoxRoad ~~ |Comoxestuary :
__22{Septic J seplic alterations -~~~ definition of alt Vo _|Health Services moo_mq Ammm;mmm Comox & Cummings, mm. __|Comoxestvary
23|Storm Drain |7 sewage connections fixed cross-connected drains Town of Comox 1896 ' |various harbour a_m.n.cmaww.: Comox foreshore -

24|Boating herring fishery restructure now :mzm-m out Qm_:mwa-owm:.:_:m Fisheries and Oomm:m Canada {1997-08 Baynes Sound various mm<:mm Sound o

25)Septic 1 septic repair & 6 alterations

n of repair & alteralion _ |Health Services Society 1996-1998 |Arden, Marden, Lake Trail .v_m‘qmv‘ Ck u:n z_o:_mo: Ck.

_.26}Vegetation 13280 trees and shrubs Project Watershed 1998 __|various -seereports " [Roy & Milard Creeks
27[septic: |3 septic system repairs. Heallh Services Society _ [1996-1998 |Fraser and Sandpiper Rd. _[Millard Creek - o
28 )m:nc_::m mmuo feet of fencing ) ) Project <<w8_mq._m.a: o Awm@;@. | various -see reports L mo< m..iK ard qumxm
|8 septic repa Gmxmm_@m.@..n.: zm:.n_.m__.m, ,u__.m_m_._.@;, Health Services Society ___ [1996-1998 [Royston Rd, Ross, Island ifwy_|Oceanfront and Roy Ck. .
1 septic system alteration obxﬁm_.pm.-.m.,_x@mz __IHealth Services Society . 1996-1998 |Cumberland Rd. 1 Trent River
2 septic repairs & 2 alteralions” Wn@hm:: on of repair & alteration Health Services Society 1996-1998 |Kilmarnock, Artan, Montrose  jOceanfront, Kilmarnock area
, 2 septic system repairs . lHealth ‘Services Society _11996-1998 [Tappin Rd,, Mcieod Rd. - Oceanfront, Union mmkllilll '
.3 >o:oc_:=o _s_<1mw.oox relocated from foreshore ,.,_m&_._m,.ﬁmmcho.@w, R «.II, _|Lone Pine Farm 1996 - - |Northwest za. Denmanis = Oceanfront.Denman Island
34| Septic 6 septic repairs & 2 alterations ~ * isee definition of repe .,.ﬂ.m-mzm_m:o: = _ummizz Services c°o_m€ 1996-1998 | Central, Lacon, Northwest R. _ [Oceanfront Denman Island
35|Boating ~ tholding tank but effluent stiil amm_...m.ﬁmn ischaiges raw sewage BC Ferries - - - 11997 - |ferry crossing Baynes Sound mmvimm Sound
36|Agriculture |relocating cattle & fencing -~ - .mo.mu,..mw atforeshore __|Mac'sOysterCo - - 11995 7162 8. island Hwy. - . |Tsable River & foreshare
_37|Septic |2 seplic repairs & 6 alterations " :see delinition of repair & alteration __|Health Services Society 19961998 | Ships Pt, Tozer, Cougar S. | Oceanfront Ships Point
__38{Septic decommissioned failin el uaniolu_ljvmmvm:m:...‘mvmnumm.oili . |Pacific Reef Oysters 1993 - S.Island Hwy. n _nw@< Bay oceanfront .
39| Septic relocated m.mmammmm 900 ft mimx-l. |7 pigs +5geesefenced  ~ |Fanny Bay Oysters 1996 8271 S. Istand Hwy. - IWaterloo Ck./ Qceanfront o
_40|Septic -~ |seplicupgrade .~ I2newholdingtanks- _____|Fanny Bay Oysters ... |1986_ . [8260S. Istand Hwy. _|Baynes Sound I
__41|Agriculture |manure pile removed o inomorelivesteck - Fanny Bay Oysters - 11998 8259 S, Istand Hwy. Baynes mo:.ma
42|Septic_~ [septic upgrade . increased holding capacity - _'|Fanny Bay Oysters .~ 1996 .|8233 S, Island Hwy. __|Baynes Sound .
_43/Agriculture _[no livestocknow m%sumo,@. kens . [PoMems . 1996, 183318.Island Hwy.  _ _ ~ |atrailway mmmm..é@.m%mm_m!
__44[Agriculture _|20x40 feet manurepad - " |Project Watershed 7711998 "|8329'S Island Hwy. |Fanny Bay eceanfront/Waterlo
45{Septic seplic upgrade _ _ B . {1995 " 18256 S Isiand :3 _.._|Baynes Sound
46|Vegetation |replanted clearcut - . __-11000 acre clear cut in Boo M m:,vnw‘. moqmm—m _11992-93  |Mud Bay cv_m:m.m:il _|Waterloo Creek
47|Agriculture |removed chickens . _.iapprox_30 chickens Mason's . 1997 - 8230 S. Island Hwy. Baynes Sound
48|Vegetation |paveddrylandsort |~ |reduced debris/ wood waste Rosewall Log Sort . |1995 183928 island Hwy. _  ~ _ |Mud Bay
49{Wildlife increased log sorting operations - |no logboom space fwi sealions Rosewall Log Sort 1996 8392 S. Island Hwy. _iMud Bay
50{Boating herring fishery restructurs ~~~ ° inow {ishers oul <48hrs pre-opening _ iFisheries and Oceans Om:mam 1997-98 |Baynes Sound . _|Baynes mocsa
51|Seplic _|septic tank and field replaced i Fanny Bay Oysters (1995  |CuranRoad ___ — ~!Slough al Mud Bay S
._52|Septic_ modified a_mosmé_:mbﬁé&na S Omega Salmon 118932 = .mﬁo.@m:& Rd, J:\.,@ .. {Rosew: [
. 53/Septic _|1seplic system alteration Health Services Mor < oo e o |BerrayRd rwmmi_c,a an iBay .
_:B4jAgricuiture_ | 1800 fest of fencing” Project Watershed 1997 8991 8 isiand t Iy, . McNaughton Creek
_55|Septic pumpout .mn___qt@.wmsaoslu.; _|Harbour Authority 7" . torDec 99 |Deepbay " lDeepBay T T
56 |Septic exclusively pump and haut aple Guard Resort Gmm "{Decp Bay : Desp Bay
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- Abpendix2

" Stormdrain S'amplin'g Volu_ntee’rS__ a



Storm Drain Water Quality Monitoring Volunteer List

The folldwi‘ng citizens volunteered to collect the sa:hple_‘s and'data that facilitated the

monitoring of the stormdrains in Courtenay, Comox, Royston and Area B in the Regional
District of Comox-Strathcona. These dedicated volunteers ventured out regardless of the

~ weather, once a month for seven months September 1999 through March 2000.

Danielle Bilodeau
Stephanie Caspersen

- Grant Compton

- Joan Compton
Derek Harris

- Joan Harris

- Mary Harris .

" Bill Heath
Valerie Heath

- Andy Hyland

. Hans Kroemer
Alexis Masterton-
‘Cam Masterton =
Wendy Masterton
Heather Mathers
Brenda Norris
Myra Page
Terry Papiernik
Kathy Penner

- Russ Petersen
Dave Radford
Heidi Tobiassen

- Allison Tremain
Harry Wright -

Coo'rdinationvof the volunteers was dor_i»éby Chris Bruels of Proj ect Wa_’tershéd. '



. App'e_ndix 3

- Stormdrain Sample Site Maps o



SCALE 1:10,000

" NOTE: o
THIS MAP INDICATES SUBDIVISION RELATIONSHIP
'ONLY AND SHOULD NOT 8SE USED TO ESTABUSH
LEGAL LOT SIZE OR DIMENSIONS - .

LAND DISTRICT : | UPDATED : JUNE 1, 2000

- "MELSON
ELECTORAL AREA : LAST PLAN NO. ENTERED
A :

Ref 69377

- 92F.066.1.4

‘Map A ,-’Rdyston_ Site Reférenée Legend

Site No.

NBS361 -
NBS 364

~NBS 365

Site Descriptions
Marine Drive at Base of Grieg Road

- 3855 Marine Drive




N

W .

o

|

—

, SR MIYUE) JO UBIpU] EEC SaN

10] buppied Ja1emabp3 JO LRIOU URIP 313U0UCD JNOGIEH XOWOD TEZ SAN
INCX00) 1330S SiiF JSPUN HIAIM |23 62¢ SON

uleIq WU0IS 1330S Mayue) 97¢ SaN

Gey epeue) yum asnoy 446 Jo aseq je aulRIoyS ST SAN
Ssuo)s Aijawad Aq 3AuQ Joue JO 35eq J2 uleiq €2C SN
Aegaw)y JS3uotd moRq uRIq TTT SeN

a6po Gseqpy e uresp Jse3 96T SaN

- 3bpo7 Guaqiid Je ujesp 31SOM S6T SEN

. 3320 38IN0) Jj09 $61 SaN

aoe|q auef uo uogess dwnd Jo aseq je uresq - €61 SaN

qnd ui4 dpeig mopq urRlg 76T SaN

uondrIdsdq NI “ON NS

L

(T

LI

|

-

I

|

it

H

—————

INEENRRNANEEEND

IIRINRRERERRINE

ERR N

| T

=15

[

—
TI
1]

11—

[NRRENRRRRRRNQARED

L1

aumay

[ 177

T

A EN

FELLLTITTT

]

AT

4 LI

]

1]

ENEN R

5

0002 ‘} Yose ‘wa)sAS ujelq WI0}S Xowod ynos

PUd3y] DUIIIIY MS x0wo)) Jo umo] - g depy



0619¥~1122 £L2/10/00:03SIATY , Sl [ 2
G661 A¥VMH¥AH3L M3LSASTISIMWEOLS/MYHADT - — ;v

0064t FWOS \; N
¢ 34N9l4
AQNIS YIMIS WHOLS G661 A
MHOMLIIN IOVNIVYQ A J
AVNILMNOD 1SIM

AVYN3LYNOD 40 ALID ‘fv

S
=2

!

!

;
vv:b\.
/k

3N
A
H

g

ON39T ;\ww _ ﬂ“)ﬂ T Cr o 3
4 - = -109
4 L=l s 1-(09 T\ <_ %
AR T sy £ 109
-\ - - @ z:m S i - [} T N
= | _
iy B J Tt - A
A = ! 5 =il
91 /] 3=s LTy H ni | PEERR] »%m it
{ o | = f ! TR
* t E & T __ HE M - ~\_ e
/- , (\.T.. . = @ “ ‘H M s - “ [
. _— /. = HH i —— - ;_/ ]
—— 1l TmRis : S \ P H(C )
S o LS b= .ENf W y ) I M /.\_ Yhl
———= = u..dww_l l_/ill\\ . ~
| 31 H— ... L —
I W = == [ ’ ST
z 1 I n
-|..\“| ; m laany ~ o IN3130 3¥nind mmo_ _
- M f— - — -——
—- — a ! 2 = ol ; -, —_ _a NOLLY20T LIS mga 1S
’ & ) ”: = ¥ = ., R \ NOILN3IZQ 3¥nLid Eisgd .
LS m AN R L= Z _ i ! :
..... 4<~!i Sl = ‘ ! : LaAi 2gseid anig-9AY JeWS|IM 4O PUT LANOS  Z-T09 SEN
v [ 1] = i Y ey \ - , (pJe 3]30U00-BAY JBWSIM JO PUT YINOS 1-T09 SaN
s RIS o 1 AV Jewsjlim pus NS HSAIND Y ) Adsid 109 SEN
= : : %@ = - b HES 1S (0T uo ded el OHZ-9T 38 U3AIND 009 SaN
] = Nz =. = "San) ARV VBT JO puiyeg L6 SaN
; i = = yeq sawer teag e 10{ bupped 96t SaN
.y - JRUIRIIMB 1S T JAPUN XD UQSHLQY 18 LA PG 76t SaN
JRLWSY[IN B T 43pUN XD UOSLLIOK 12 HIAIND DAL 16 SN
J3AR] abpepund Je Py ung pue poy § puiyRg 06 SaN
PiBYIY piw e ulRIq 987 SUN
PIBLIY O PUS LANOS Je ulelq +8Z SaN
_ 3pis y6u uo utesp s9buey J0) bupped Qg pRYSURK 7-€87 SaN
9pIS Ya) uo uleup Jajjews ~ig plRYSsuen T-£82 SaN

"PY puepRquInd pue USpLY v D Auaid ZPT SaN
: uondisaq NS “ON S

PuaSyT 30UIJY MNS ABudnIn0) jo AN - ) depy

2 =

oF ./% 25T N




Sy v I \

0064l 3WNI
¢ J4N0l

AGNLS ¥3M3IS WAOLS S
MAOMLIN JOVNAY

AYNILINOO LSVX

L

AVNILIN0D 40 E/o/&

+92/10/00 ‘Q35A3Y

X

T
LI T

B
|

0AD

OH LCLL

.
<]

e ee ol IR

GNOd NoUl
318

h

/.s %\ ‘
== A\ __

"9

AN

b

g w = o e} T
P = [ —y -
| s
e S - E——— ‘)
—— e Y 2 V] u o -— -—
to
“OH 9082 L{L J zbe — T—rny
elif:: ST .
-
y o o,
_ | - f
= & () .
B ‘oHiz06 —
DY: :
A ]
i - «
T4 * cmam
- m
e — It 3.0 27¢]
t
b - - hated = = ovan
ey Lo-w = &
d. ph e e o %
Y o { 69
o s e
—_— Tt
@ == ) W= =
- _3/ {
- INORHOM = T11—9C = 90— B Al
] ET. o rom \ /
1
T 11 A\V
i
- \ \ GNOd NOLNALIQ
—IIJ: Qvod ¥ IBISSO

L X0 N

84C V34V 403 GNOd

QYOY XOIMAT! JI8ISS0d 6

/

punoibAeid 0 JOLLIOD 1SSM-LRNOS I8 peoy JiNi

I8 SSN

ulybneiy pue peoy Jink 08 SBN

d LOSGOH WO SSeDe 15e3 19245 01 L£1-SEN

1583 33345 9 12 Py ped 9/t SaN

" peoy SRy 697 S/t SAN

Py Sweiim €00T JO DU} purysy €/b SN

"Iy SWRIIM /92T PUYRq ‘3Rld 11enD JQ PUR AR IR WBAIND Uy SaN
peod Jo Ipis yHou - jlembulg ZbST 18 yaia 69 S8N
peoy WSOM JO PUd ULIOU 18 yig 89t SaN

‘PY PUBIYLION pue py jlembuig Jo Lo Je g £9% SaN
Py Butdeid JO 359M — [0OLPS MAIAISIDEID puUIysg 99t SaN
*JQ [eluuaua) pue ~1q uyybnepp Jo BW0) £9% SEN
Jowi00 Je pey Joeg pue Jauun} 79t SAN

2J0)sRdNS pue XS 3t PUIYRq H3AIND 19 SaN
uonduIs>s(q 1S “ON IS

PUABYT 22UaIJY NS Aeudrino)) yo ) - d depy



" Regional District Area B

2 Miles

int Holmes Site Reference Legend

Lazo/l’o

MapE

Site Descr

-Storm drain entering Lazo Marsh on Lazo Road
- Queen’s Ditch at Point Lazo Boat Launch

Site No.

iptions

NBS 460
NBS 620
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~ Stormdrain Water Sample Data — July 1995 to March 2000



Storm Drains Report

Results from 1995 to 2000

Station Number - Date  Fecals/100ml  Comments ,'mi MM@M&

‘N8S142FW |  |Piercy Ck @ Arden & Cumberiand Rd.
" 14-May-95 ' - - 705
1885 R
16-Ju-95 |

21-0ct95 S 13 0

ZTFeb-9% - o 74
01-Dec96 = ' 74
15Nve8 71 88 104
13-Dec-99 1200 14 98
69 100
6.8 40

3
:
-8 8

Comox Valley Project Watershed Society



Storm Drains 'Report |

. Resutts from 1995 to 2000

INBS192FW -~ | fArea E - Comox Harbotir east - storm drain below Black Fin Pub- i
: 10uwss 1020 4 . odor ‘
25Ju95 990 debris,odor dead crabs
' 23-0ct95 6320 odours '
. 20-Nov-95 6
Z3-Nov-95 1082  debris
21-Dec95 1 debris, odours
23-Jan-96 540 debris,odours
20-Feb-96 debris.
19Mar96 4 . debris
16-May-96 27 77 345 debrisalgae
14-May-96 999 <100 aigal blcoms .
14-Jun-96 .. 820 ' - 75 395 styrofoam nuts, deb;fs_ _
12096 12 76 "100 debris log jam
09-Aug-96 DRY Site
13Sep96 2310 : 6.7 250  odours
11-0ct9% 33 7.8 41 - debrislogjam
07-Nov-96 1040 storm event - 6.4 120 grey turbid water
" 22-Nov-%6 2 73 420 organic debris,litter
. 02Feb-08 13 72 332 dear "
16Feb98 19 72 231 clear
~ 02-Now-98 14 73 228 . clear
24-Nov-99 156 6.5 560
. 22-Dec99 5 6.8 220
| Comox Valley Project Watershed Society 2



‘Storm Drains Report
Results from 1995t0 2000

'NBS193FW | fsmmamn ‘at base of Pump station on Jane Place Jow tide shorefine access . |
| 23-Nov5 216 ‘ . debrs
- 21-Dec-95 3 '
Zdano6 23 . . . debris, odours
20-Feb-96 6 . - "~ oil on'surface/debris
19Mar96. - 09 L o foam/abcolor
1oMay%s 10 69 . oildebris
14-May9%6 999 = . <100 ‘ ' . nust colowr, of, aigae
14Jun9% unknown 7 483 oil/debris/odors
12-Jul-96 6 . . 73 100 oil yard debrisiodours
09-Aug-96 " DRYS#te - ' |
. 13-Sep-96 %0 o 65 220 odors/org. debris
11-0ct96 nple,garden debris co - o
22-Nov-96 * 10 sample, debris bloci : . grease, gasoline odowrs
‘24Nove8 15 o 6 700 o -
22-Dec-99 17 1 67 620

'NBS-194FW |  |Area E-Comox Harbour east- small sream @ the endof JaneSt._

10Jul-95 © 450 , _
25vues . 1330 ~_ algaeblooms
23-Aug95 330 S  algae blooms, dead crabs
24-Sep-95 - .30 : . v - ‘algal blooms
23095 - 5570 o A algae, bubbles
- 2Z3Nov-95 1040 _ _ , » algea
21Dec85 . 172 v ’ . agae
23-Jan-96 3100 ' '
21-Feb-96 45 ‘ _ ‘algae
02-Feb-98 - 46 72 . 367 clear .
16Feb98 29 | 72 - 208 clear
02-Nov98 = 101 72 204  clear
08-Sep99 250 . - 73 317. algae, birds/animals
05-0ct-99 197 74 2 algae
23-Now-99 14 4 73 250 algae
16-Dec-99 7 : 74 . 309 '
26-Jan-00 53 : 6.9 70 birds/animals, algae
28Feb00 5 74 . 240
21-Mar-00 48 74 216
Comox Valley Project Watershed Society. ~ - R : 3



‘Stbnﬁ Drains Report

Resuits from 1995 to 2000

NBS9SPW | [Area E- Gomox Harbou cast - 1t of 2 storm drains @ e battom of Eiberg Park -shorein |
10985 1350 T avers. '
25-Jul-95 920 ) algae,odor,foam
23-Aug95 . 4001  >4000 algae bloom
230ct95 860 | debis -

Z3-Nov-95 236 : foamlaige’a
21-Dec-95 2‘ algae on rocks
23Jan-96 590 o _

- 21-Feb-96° 09 S«  bubbles/ a little algae
19-Mar-96 1 ' algae -
05-May-96 1 75 ' debris,algaebirds
14-May-96 1999 ’ <100 - Ig patches of algae @flow

. 28-May-96 140 algae, foamy mats on wtr
21Jun-86 23 77 252 odors, foam, algae
10-Jut-96 90 75 230 bubbles, o scum , aigae
14A0g:96 466 73 245  algae, debris A
07-Now-96 720 o stormevent 66 ° 120 algae on rocks, gféyivate '
‘02-Feb-98 ' 74 278 clear
11-Feb-98 73 406 clear
16-Feb-98 74 204 clear -
08-Sep99 20 75 - 280  odours
05-Oct-99 59700 7.3 . 274 algae.abﬁormal color- _'
23-Nov-99 8 72 219 algae, bubbles
16Dec99 55 - 72 2%  odousagae
26-Jan-00 5 7 60 odours,algae, birds
28 Feb-00 4 73 210 -
21-Mar00 1 71 . 216

Comox Valley Project Watershed Society



- Storm Drains Report
Results from 1995tozooo_

SutionMumber Daie  Fecals/i0mi Comments  pH  Comductivity  Commentsbdicators

'NBS196FW | [Area E- Comox Harbour east - 2nd of 2 storm drains @ the bottom of Filberg Park - shore |

25Jures 10600 . "~ . aigae,odor.foam
23-Aug9 10001 - >10000 . . . algae growth
26Sep95 . 23001 523000 o algal blooms

'230ct95 15001 ' >15000 o foam, murky
Z3-Nov-85 650 L E R _ foam/aigea
21Dec9. 960 . o '  debris, algae

| 23Jan9% - 850 - | - .

" 21Feb%6 860 : " bubblesidebrisiaigae
19-Mar-96 500 ' A " bubbleslalgae -
05May96 440 o 73 . bubblsdebris,alg.foam,bi
" 14-May-96 5800 ' o o ' _‘ " algae along flow
28May% 1001 © >1000 - - . algae -
 21-4un-96 4810 74 261 scum layer,aigae, birds
" 10-Juk-96 3380 . 12230 bubbles, algae, birds aro
14hugos 3080 - - 7 245 - algae, debris, -
07-Now96 10800 stormevent 59 110 aigae onrocks
@Feb38 11 L 13 379 clear |

" 11-Feb98. . 9 oo 14 195 . clear
16Febo8 10 - 74 310 clear
08-Sep-99 300 R 7 T 235’ bubbles, algae
05octee - 6 e 74 480 . algre
23-Nov-99 10 © 0 . 73 280 - algae, deadfsh
16-Decd9 -9 - 7.4 208 odoursalgae
26-Jan-00 25 . . 73 : 170 . - bifdslapimals; algae
Z8Feb00 - 11 72 210 - )
2Mar00 - 17 72 269 - B

Comox Valley Project Watershed Society ‘ L ' . 8



Storm Drains Répbrt ',

'Results from 1995 to 2000

Sttion Nnber  Date M:xoo_ngcm—ngﬁ Conductivity  Comments! indicators

'NBS-222FW | [Area F - Comox Shorefine below Pioneer Cemetary- low tide shorefine access. [

18:0ct-95 20 o S algae outon beach -
' 24Jan96 13 L . o .
_'OI‘II-May-% -9 I 01 erosion,debris,algae -
- MJun96 - 290 718 4 erosion,debris algae -
10Ju96 . 120 - . 75 400 erosion, debris,algae bir
'13—Aug—96- /0. S 73 " cloudy water, algae, debr
19Sep-9 = 170 - ' ’ 75 cloudy water, algaé. debr
A 10-0ct96 130 S 13 debrs - ..
T 15Nowss 1 78 285 - aiga, dead fish, erosion -
02Feb98 10 S 15 240 - clear
21099 48 - SR ZEE - R
30Novo9 . 16 - 786 200 erosion
20Dec9 24 . 75 - 220 birds/animals,fishkilsd
fMdano0 10 .75 260 o
‘ 28Feb00 999 <1000 75 260 debrisbids -
NBSZ23FN - | |AreaF-Comox shoreline @ cemetary stones base of Manor Drive Jow tide shoreline acces |

" gg

',18-0&:-95 13 o . algae

. 24;Jam96 34 I . S odours . _

* o7May% - 1 . . 75 352 emosiondebrisalgae -

O 11-dun%s ws 12 419 debrisalgee
10dur96 - 1 72 450" erosian, debris, algde
13-Aug-96 1 o ) 72 algae, debris _
19Sep9%6 09 - < 705 420 - algae, erosion, debris
100496 09 4 . 72 44 aigae, cloudywater, eros
1SNove6 1 71" 455 aigae, dead fish, erosion

. 21099 . 18 . . <@ . 72 . 330 '
ONov89 2 15 200
0Dec9® 8 © 78 240 . debris |
1dan00 . 830 : 76 310 B
28-Feb-00 99.9 <100 76 - 287

Comox Valley Project Watershed Society ' _ o ‘ 6



-Storm Drai_ns.RepOrt' o

Results from 1995 to 2000

 'NBS225FW |  [Area F- Comox Shoreiine at base of grey house (base of Canada Flag) How tide shorefine a |
o 20Nov95 6 ' ' '
* 20-Dec95 37
24-Jan-96 "4
19Feb9%6 33 R
12May96 - 6 18 219
17-May9% = <5greases. -
09um9 . 51 725 185 . debrs
289 . <Sgeases v
t4hi9s . W7 25 agamas
11-Aug-96 610 SRR & 3 26 algal mat10m@m
180096 - 383 - , ' '
12-Nov-9%6 80 695 174 . organic debris
| 23-Nov-99 40 72 194 S
2Dec9 2 72 1180
12dan00 . 10 S 12 e
24-Feb-00 9 - 180
_ 'ZMarl0 09 . <1 72 1,0 :
| NBSZISPW | |AeaF - Gomox Harbour west - Carthew Sieetstorm drain T T T

| 20-Dec-85 49
24-Jan-96 © 182 _ ) .
19Febo%s - 4 . . - debrisiodoursidead bird
t2May%6 5 73 . 198 debrislodors/aigae/ol
28-Jun-96 . <5greases. " B
tadwes . debris,algae
MAug9 . noflow o A
17-0ct-% 120 12 160 clear water
13Sep99 - .70 72 193 algae
190099 707 - . 74 20 algae -
| Z3Nows9 . 690 - 13 28
2Dec®® 9 . 713 =m0
t2yan00 54 12 28
C 24Feb00 12 e
BMacD 7. - 73 28 odours

‘Comox Valley Project Watershed Society ~ - S ' T



Stortha’ins Report

esults from 1995 to. 2000

Sutontomber Date fecal/t0Om Commems < pH  Conductivity ~ Comments!indicators

“NBS-228FW | - [Area F - Comox Harbour west - metal cuivert under Efiist Street stairs lookout
: T _

15-Aug-95
- 18-Oct-95

20-Now-95

20-Dec-95

24-Jan-96 -

© 19-Feb-96
06-May_-96
14-May-96
03-un-96

. .08-Jut-96
12-Aug-96
17-Oct-96
07-Nov-96
1 9—&0@96

06-Oct-99

26-Jar-00

. 08-Mar-00

67
38
24

9

130
17

2000

1610
09
0.9

. 0.9

MOH lab

mm

<t0 .-
<10

<1

" 76 .

725
74

76
69

6.7

©12
71

6.7

67

71t -

100

. 160 -

220
703

155
100

100

106 -

‘bubbles

foam 2cm, algae, greyw%t _

foam N
brown cloudy water
brown turbid wat, odours

|

Comox Valley Project Watershed Society. -
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~ Storm Drains Report

Results from 1995 to

| StionMumber Date fecal/i0Oml Comments  pH  Conductivity Comments/indicators

-15-Aug-95
18-Oct-95
20-Nov-95

ZNén—QG

14-May-96
034un-96
08-Juk-96
12-Aug-96
17-Oct-96
- 'Q7-Nov-96
19-Nov-96

09-Nov-99
- 08-Deéc-99
. 26-Jan-00

08-Mar-00

'20-Dec-95

.19-Feb-96 .-

. 09-Sep-99
06-0ct99

66
21

12

14
79

.8
99

29
55

209

290

a0

- <100

storm event

<10

‘24
265
150
140

220

250
150
~103

40

“211

NBSREN ;} fAn—aaF_- 601—n6xl:|'__“-_--t.e ‘-dral_n@“-‘of‘E—dg_—- i’t&:baﬁuﬁg—lot_i

foam, bmmlwhrte

 bubbles

foam
bubbles,debris brwncoatin -

murky brown water
algae, VOCs odour,grey wat

Comox Valley Project Watershed Society



- Storm Drains Réport

Results from 1995 to 2000
Station Namber Date  fecals/i00m|  Comments . pH Conductivity ~ Gomments! indicators
NBSZITFW T {Area F - Comox Harbour west - Carthew Creek  ~ ~ 7 7T
o 15Aug-95 5S40 - . » : o o ‘ _élgae -
" 180ct95 14000 | o . none
| 20Nov85 130 o | '
20-Dec-95 920 S _
19-Feb96 = 350 o o bubbles -
09-Jun-96 26 . " organic debris
14-Juk-96 2 775 - 234 algae, B
11Aug9% 1000 S . 83 243 organic debris
| 17-0ct9 ‘300 ‘ : 76 . 225 turbid water
12Nov-06 . 440 7.05 162"  debris -
20_-Nov-$ . ; & x-cntn repaired Wai ‘ o
11-Feb-98 5 - SR X R clear -
16Feb98 274 ' 74 170 dlear
. 13-Sep99 360 o 75 223 algae :
19.0t99 79 74 210 algae, oily surface
 23Nov0s - 185 . 18 13
22-Dec-99 15 .15 180 algae
12-Jan-00 I ' 73 S ,
» 24Feb-00 4 o © 180 algae
. 23-Mar-00 . 5 - © ...73 176 cilonsurface

Comox Valley Project Watershed Society - - : - : - 10



Storm Drains Report |
‘Results from 1995 to 2000

Stafion Number  Date  Fecalfi00m|  Comments  pH  Conductivity . Comyments! indicators

NBS2831 ~ | - [Smaller Mansheld Storm Drain on left side - access via parking lot - low tide access |

.. 20-Juk95 Sewage x-cnt'n repaire
14-May-9 9999 © <1000 : grease and thick fim,
28May96 999 . <100 B : VOC odors, algae
30-May-9%6 - 09 <1 72 © 309 algae :
© 27-Jun-96 s . 12 3%  agaedebrs
25-Juk-96 3 ’ - 735 340 more aigae , debris,
29-Aug96 3 ' 735 351 oils, algae, bubbles
26Sep96 1 ‘ 73 335  litter in water
09-Sep-99 30 | 74 280 algae
06-0ct99 20 o 74 300 algae
25Nov99 52 © " 69 . 238  odoursbubbles
23-Dec-99 4 ) ' 6.8 240 ' odours,oilslick
~ 24-Jan-00 . 2 - - ‘ R 6.3 . 40 "odours, ol on surface
. 23-Feb-00 A 18 o 69 . 25 o'ilonsurface,greel;i scum .
. 22Maro0 27 o 6.9 253 o B
NBS2832 | |Larger Mansfield Drive Storm Drain on Right side - access via parking lot - low tide access | -
' 20-Ju-85 - Sewage x-cntn repairs - “
06-Nov-95 3200 ‘ , _ :
14-May-96 10000 . S oils/grease film in water .
28-May-96 3710 : L , VOC odors, algae
30-May-96 1310 : - 74 220 . algae
ZIun9% 6000 | .73 240 o
. 25Juk96 so 735 220 more algae nom, debris
| 29Aug96 - 445 o 74 265  ois, bubbles, algae
26Sep9%6 620 7.35 260 fitter in water
O2Feb98 497 o 7 234 dlear
16-Feb-98 80 69 - 168 clear
. 2-hum-98 169 ‘ 1 186 clear
09-Sep99 60 - 74 200 algae
_06:0ct99 9. <10 74 - 240 algae
25Now99 106 - ' 7 178 bubbles, odors
230ec-99 15 o 12 180 odours,oil sick
24Uan000 2 K .~ 68 - 30  odours,oil slick
23-Feb-00 30 R 2 20 oilonﬁxrface,greenscum,
' 22-Mar-00 125 - .72 180 : - '
Comox Valley Project Watershed Society : » 11



Storm Drains Report
Resuits from 1995 to 2000

Sttion Numper Date  fecals/t0m|  Comments. ﬁMM

INBS284FW | [Culvert @ south end of air field- access via low tide walk along outer Airstrip fence

130085 38
11-0ct85 7300
2t-Now35 - 6
19-Dec95. 5
05-Feb-96 230
- 01-Apr-96 1
Z2May9%6 59
28-May-96 99.9
26-Jun-96 9
06-Aug9% 18
30-Auig-96 1601
.01-Oct-96 - 1
 Z1-Oct96 . 1600
05-Nov96 1
07-Now-96 » 860
© 27-Now-96 1601
02-Feb98 13
16-Feb-98 . 1
ZNow98 43
09-Sep99 50
06-0ct99 - 810
25-Nov-99
23Dec-99 3
. 24-Jan-00 40
 23-Feb-00 45
N

22-Mar-00

<100

- >1600
storm event

‘ storm event
>1600

715
715

6.8

7.09
63

59
6.79
6.9
6.9

69 .

71

72
. 6.8

6.9
68

6.7

6.9

ofl, algae

"o, algae, water murky

. -algea

.. 248

267
460 .
510

- 174

342
80
25 -

251
268
130

" 140 -

250

. 260

60 -

230

bubbles, odours, algae

afgae, foam

algae

"algae

algae on rocks & pibe
algae .
algae,org.debris, Scm silt
6cm silt with rusty sed.

 grey turbid water
sitt 13 cm depth in drain .

cig.butts,oil film,gases.’
sewer odour, oil, murky

clear

' clear
" dlear

algae

alg_ae, birﬂs'

 birds/animals (#)

aigae(brown)

abnormal colow,oﬁ '
oil on surface

Comox Valley Project Watershed Society_
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Storm Drains Report.
Results from 1995 to |

SigtionMomber Date  Fecalit00m! Comments = pH  Conductivity Comments/indicstors

11-0ct85 22200 S . algae -
21Now85 50300 . . . algea
19-Dec85 - 60700 : o . bubbles, odours, toflet
Q5Feb96 . 6800 . toiletpapershreds
O1-Apr96 236000 T L  toilet paper,aigae, bubbi
2:May9% - 4600 - - 685 125 algae, grey soapy colour
28-May-96 3300000 MOH Iéb_cstimate o . algae on rocks
10-Jun-96 . ewage x-cnt'ns repain o ) ‘
26-Jun-96 1o 12 236 algae onrocks
. 06-Aug-96 190" L. 145 240 algae v
© 30Aug96 1910 , . .es2 - 100 aigae, 3 cm sit, cig but
01-0ct-96 5400 © R ‘ 283 " cig.butts, wrapers, bones
210ct96 350  stormevent 64 60 grey turbid water .
05-Nov-96 7y 715 | - 288 cut channel heavy flow
‘O7Nowv9% 775 - stomevent - 6 - 105  smelVOCs,od fimalgae
. 27-Now9 1600 -~ 685 215 - murky,of, algae, birds
@Fep98 71 . : 68 25  dlear -
16Feb98 50 - I 4 183 dlear
‘@2Novt8 48 B 7 240 © clear
_09-Sep99 14200 . - . 72 140 algea,oders
o6Oct9s 170 69 190 atgae, birds
25Noves 83 89 - 217 birds/animals (%)
 Z3Dec® 12 7 - 200 - odourstirds
24-4an00 1500 B 69 . 60 tolletpaper .
23Feb00 20600 . . . . 69 30 - algae, debris, TP
2Mar00 3001 >3000 - 69 68 | |

NBS361FW | |RoyCreek at Marine Drive bridge T T ]

07-Sep-99 7460 . - R £ 370  algae
07099 770 - 74 382 algee
24-Now-99 170 ° ' ‘ 7 950.

2Dec9 - 16 7 107 foam

25Jan00 - 81 ' 7 131 o

24Feb0 56 ' _ 7 110 debrs
28-Mar00 52 1 birds/animals (#)

- Comox Valley Project Watershed Society .- . . _ R _ 13



~ Storm Drains Report

Results from 1995 to 2000

SttonNumber  Date  fecalsi00m!  Comments  pH. Conductivity Comments/ndicators

J

NBS-364FW |  [Marine Drive at Base of Greig Road - _

24Jan96 - 540
os;sunl-es.l_ 281
30-Jun96 50
07-Aug-96 ‘ .
'04:Sep9 11000
020ct96 70
| 210696, 250
- Q7-Now-96 - . 49
- 02-Feb:88
06-Feb-98
16-Feb-98
24Now99 . 6i. .
22.Dec99 - - 129
25Jan00’ 49
'24-ng-00 . 49
28-Mar-00 135

Ngy

i ;385'5 i" '; 'D STt T T

Drysite | -

MOH estimated

storm_even_t

clear

g
72

120 .
128

209
110
70
370
15
114
112
110
123
490
100 .

algae
_ algae, debris

* abn. turbid wat, foam 1c
green & brown algae, debr.

grey water smell
- clear '

clear

clear

. clear

05-Jun96 = - 91
07-Aug96 . . 122
020ct96 340
' 21-0ct-96 8720
07-Now96 550
02Feb98 - 16
 06-Feb-98 103
16Feb-98 132
07-Sep-99 19700
| 0709 5582
24Nov89 280
25Jan00 < 730
' 24.Feb-00 51
28-Mar-00 17

storm évent

72
73

74

72
75
68 -

6.2

. 69

6.9

69

72
Al
69

6.9

69 .

A

150
160
180
179

185

105
185

142

141
133
172
192
148
151
259
120
280

algae, bubbles, eroaion

brown water
clear
 clear

.clear -

algae

“foam .

odours

Comox Valley Project Watershed Society
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Results from 1995 to 2000

~ Storm Drains Report

‘NBS460FW | fStonnDramentet_mgLazoM;lrshonLazoRoad— R
' o 03‘-May-96 o ' 72 ,
05-May-96 6.4 116 twbidwater _
07-Jun-96 74 242 . -aigae, 500 fry, tea color
0496 S 74 300 - sticiebacks observed
10-Sep-96 omgDis.Oxygen - 75 300
27-Sep-96 18 . 319 algaetxim
' 13—Oct-96 12mgILD|s Oxygen 725 260 sand sediments
26-Nov-96 - 69 185 - algae, bubbles:
20-Sep-99 7 410 algae;abriormal color
2Now99- 5 i 74 140 - foam
20-Mar-00 99.9 <100 . .7 123, . foam -
‘NBS461-FW . | !Cuivert mid way between the Mex and Superstore, South of paridng lt |
19-Sep98 - 49 - .75 200 - algae.foam '
19009 73 76 210 aigae -
16-Nov89 = 2100 - 74 150 odours fish
14Dec98 1830 - 69 100 . abnormal colour
18-Jan00 334 72 240 birdslanimals () -
15-Feb00 - - 670 73 ‘odours, foam
_ 07-Mar-00 7 _ 73 192.  odours, bubbles
'NBS462-FW | |TunnerandBackRoadatcomer .~ I
o tiumss 540 - 120 23 o
16-Jul-96 405 Déterg;0-0.1‘ 7.3 240 siagnant odours. algae -
19Aug96 410 . | 73 . 250.  algae boom -
100ct9% . 1060 72° 250  algae bicom
25Nov9s 280 w0
19Seps9 - 88 74 . 269 ' debris
17-0ct-99 14 72 20 debris
C14Nov-99 - 152 78S debris ,
19-Dec-99 11 72 250 debris '
 ZBan00 5 72 ~ debris
 13-Feb00. 14 72 210 debris.
" 13-Mar-00 39 7.1 ‘28 debis

- Comox Valley Project Watershed Society
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' Storm Drains Report

Stytion Number  Date

i 4_..A‘4-Fw

Results from 1995 to 2000

Fecals/100mi

67 . -
75

75

72
71

71

74

AN

71
71
74
6.9
71

| [access at Comer of McLatighiin Drive and Gertenriai Diive ™~

249
322
260

. 260
245 |
130
124

133

20

145

143

173

|

.- litter plastic and orgari.
" ltter, grey water smell

oil, fitter, chironomids

" litter
- clear

clear

clear

oil on surface
debris _
fqavm‘. R
foam

debris

" debris, foam

debris -

 11Jun-96 520
16Ju-96 - 6990
) . 19Aug:9% - 8650
100ct9%6 9170
25Nv96 1600
. 02-Feb-98 130
16Febo8 - 79
02Jun98 32
19-Sep99 . 306
17-Oct-99 150 .
14-Nov-99 181
19-Dec-99 6
23Jan-00 14
 13Feb00 42
- 13Mar00 46
07-Jun-96 401
24-Ju-96 3750
09-Aug%6 - - 670
10096~ 560
25-Nav-96 1600
W-Feb38 1964  >1963
C16Feps8 1130 _
02uu:ngs 23001 >23000°
15Sep99 410 |
130ct99 180 ,
17-Nowss. 2070  estimate
15-Dec-99 400
12-Jan-00 o overgrowth
O7Feb00 1250 L
© 06Mar-00 600

74
74

7.3

73

63,
69
63

75

73
7

65

73

‘69
6.9 -

| |End of Nim Nim Place along west edge of school playing field
- 200
200
210
170 -
197

186
215

229

180

o181
© 160
20

209 -

 ter,debris

litter, brown film on wat

" litter, brown fim on top” -

smeil of kreosote, litter
shredded paper in water

- smell of VOC's
T smeil of VOC's

greywatersmeneolmr

oil on surface,odors

debris .

oil.on surface brown scum’
debris |

serge of water .

Comox Valley Project Watershed Society: -
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Storm Drains Report
Results from 1995 to 2000

SttonMumber Date  FecalsitOOmi Comments  pM  Conductivity Gomments/ indicators

NBS467FW | ' [Ditch.@ comer of Dingwall Road and Northland Road -~ |

24-Jun-96 . ical bacteria overrow 42 42 brown turhid water
26-0u-9% 500 12 300 | Lo
12Nov-86 1200 1
25 Now-96 1600 - . 180  clear
Z1Sep99 - 38 76 150  erosion
190ct99 230 . - 75 . 20 algae
16-Nov-99 160 B X! 160 algae
14-Dec-99 150 . 66 150.
18Jan00 94 : Y
15-Feb-00 50 ‘ .12 '
CorMar00 76 . 74 185

'NBS468FW | . |Ditch @ North end of Westem Road - ' I

24Jun96 - 1800 : 65 - 69 'debrs

26-Juk96 182 72 .. 280 . debris

12-Now-96 . 2300 11 200 o

25Now9% . 1601 >1600 240 . debris

218ep83 410 12 250  birds/animals () .
19.0ct89 N 72 230 aigae
16-Nov-99 22 ) S 63 160 birds/animals (#)
14Dec-99 - 6 e 62 140

18-Jan-00 4 - 64 300

15Feb00. 19 <« s

_ 07-Mar00 - 18 2 65 212 :
'NBS469FW 1 |Eastside of 1547 Dingwall, notth side ofthe road T

18~Jan-00 870 _ 7 . 160
15-Feb-00 52 o . 87 debris
07-Mar-00 16 _ e 72 185 '

Comox Vafiey Project Watershed Society ; I o 7



‘Storm Drains 'RépOrt

Results from 1995 to 2000

M__MLM-VLO!MM

:

'NBSA4T2-FW . [Culvert at the end of Quai plaee behind 1267 wmams Road. )
 23May% 7 73 251 food,paperoilbubbi foam |
11-Sep-96 B . notprocessed 360 toilet paper, veg. peels .
30-Sep-96 6050 ' 298 scats visble, bubbles, :
10-0ct 96 2800 73 280 5 tampons, smel grey wat
17-0ct-96 2700 _ 69 95 toilet paper shreds _
30-0ct-96 . 24000 7 372 toilet paper, debris, odor
29-Nov-96 149 7 340 odors, oil on surface.
02-Feb-98 8 71, 236 clear -
. 16-Feb-98 2 7 229 * clear
02-Jun-98 7 . 71 241 clear
14Sep99 9. <10 - 68 25
12-0ct-99 179 69 . 100 foam, debris
18Nov99 = 6. 71 264 foam
09-Dec-99 9 7 21
12van00 < 4 72 240 foam
15-Feb-00 1 73 253 bubbles
15-Mar-00 - 1 71 . 300  bubbles
 NBS4TIFW ! lCulvertatBackRoadand10thStmetEastbehnd1003WcmamsRoad o
| 23May% 2400 715 275
24-Jun-96 © 31 72. 239
. 28-Jub96 430 | 7.1 210 bubbles
L 0BAng96 <5 mgA greases '
' 26-Aug-96 301 ~ >300 71 250
03-Sep-96 < 5mghl greases B .
11-Sep-96 . . motprocessed 274 - brown scum fim, fish |
' 30-Sep 9 24 283 scum fimonsurface
10-Oct-96 28 ‘73 23 fish
30-0ct-96 770 , 307 pamt scrapmgs, 1* ﬁd:
29Now9 - 283 7 300 debris
14-Sep-29 3550 69 200 foam, sma fish{alive)
12-0ct99 = 580 . 6.9 © 110 foam o
18-Now-92 - 204 71 252 bubbles,fistiworms
09-Dec99 13 T 219 bubbles
12000 59 - 72 257 ' . foam
15Feb00 1440 72 263 foam.
15Mar00 - . 09 < S 72 - a0

faam

Comox Valley Project Watershed Society .
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‘Storm Drains Report
‘Results from 1995 to 2000

. Comox Valley Project Watershed Society_

NBS4TSFW T . [769 Chaster Road S T
o  20-May-96 99 14 algae
25Jun96 1840 T 88 foam
3196 240 720 110 '
Z1-hug9 1290 73 105
24Sep9% 4 72 210
30-0ct96 - 2 72 142 bubbles
| ZP-Nov-96 50 67 160 -
'16-F§b-98 30 - 6.9 170 - tpaper
02Jun-98 83 69 245 tpaper, feces, rice, soa
2Sep98 27 73 180 :
120ct99 - 24 ’ 72 233
18-Nov99 18 72 180
03-Dec-99 38 72150
18Jan00 . 142 73 200
08Feb00 - 1900 71 -
07-Mar-00 32 , 72 190 -
‘NBS476FW |  !Back Road @ 6 Street East culvert entering stream . .~
"01-Apr-96 sewage x-cnit'n repaire .
29 May-96 17 ' 7.3 243 t paper abnormicolor,foam
2599 34 72 248 tpaper -
31-Juk-96 550 - 74 230 tpaper
27-Aug9 840 72 206 ‘
24-Sep-96 0.9 <1 74 220 tpaper, bubbles
30-0ct-96 12 72 248 tpaper, foam
2-Now% 30 68 220 - foiletpaper
| 22Sep-99 51 72 200
12-0ct-99 4“ 7.4 235
18:Nov-99 16 72 175
 @9-Dec-93 33 7 165,
[ 18Jan00 162 73 250°
08-Feb00 394 71 _
02-Mar-00 54 72 191
/
19
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Storm Drains Report
Results from 1995 to 2000

. StafionNumber Date  Fecals/100m! - Comments . M Conductvity Comments! indicators

¢

'NBS4TTFW | f1osuéetEastacrosHobso;|Park ST S T T
17-Apr-§6 wagex-rép’éir on Hobr ‘
29-May-96 2970 ' 74 238
. 25-Jun-96 1960 7 239.
3196 190 73 220 clear water
27-Aug-96 201 >200 7. 23 clear water
24Sep% - 40 74 230
300096 2500 73 . 234 cear .
27-Nov-9% 1600 7 210 - bubbles -
16Feb98 130 B2 185  clear
02-Jun-98 46 74 . 186 clear
22-Sep-99 530 73 200
120ct99 - . 45 72 243
18-Now99 . 10 72 180
09-Dec-99 34 73 165
18-Jan-00 309 74, 250
08-Feb-00 840 7
07-Mar-00 . 33 72 .189

NBS480-FW 71 |MuirRoad and Mclaughiin | TTTmTonmn e e o
09-May-96 3 o 66 - 193 ois,aigae, fiter,
13-Jun-96 . 121 . 6.8 - 200 alg'ae. dead worms, bl.fil
11-Juk-96 92 68 . 200 ofl, debris, >50% algae,
08-Aug-96 1320 67 1775 fishkdlis, o, algae
25-Nov-96 - no flow s o brown sludge scum layer
15Sep99. 1230 7 196 ofl on surface, debris -
13-0ct99 550 69 180.  foam
17-Now99 13 7 200 aigae(brown)
15-Dec-99 64 67 120° - ofl on surface,algae
124an00 19 < 69 28 algae(red)
07-Feb-00 2 a 67 200 . algea, oflon surface
06-Mar00 . . 999 <100 67 194 :

algae(brown / green)

Comox Valley Project Watershed Society.
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Storm Drains Report
Results from 1995 to 2000

NBS4BIFW | [Muir Road at South-west comer of piayground

© .09-May-96 12 . S 73 147 - deadworms _
13096 = 162 : . 74 189 foam, debris, odors, bubb
11-Ju96 . 1080 73 200 © white soapy bubbles
08-Aug-96 0 T &4 222 bubble bath foam, pinky w
5Novo6 170 o 125 surging, discoloured
15-Sep-99 . 12 ; . 76 235 oul oﬁ surface,algae
13-0ct-99 4% i 76 . 170 -
17-Nov-99 2 : . 74 175 bubbles

- 15Dec-99 1490 . 69 80  abnomal colowr
12-Jan-00 3 ' . 74 260 bubbles
07-Feb00 44 .. .7 . 200 bubbles
06Mar-00 = 999 . <100 7 121 bubbles

‘NBS490FW ] !éehmd 5Rod 4Gun Road @ Purledge River 7T T o

| 28-May-96 999 <100 63 78 . algae,moss o
25-Jun-96 & 13 ‘rust stains on bank&oute "
30-Jui—96 8 s . 6.4 100 algae, smell grey water
27-Aug-96 240 L 625 - 842 algae, grey wat.odours,

.’ 09-Sep-96 99.9 . <100 ' o o
11-Oct-96 09 . - <t 6 . 80 . odour grey water
07-Nov-96 680" stormevent’ . 55 680 paper shreds, rusty water

| 25Now9% 1600 B 100 clear . '
155ep99 26 65 100

) 13-0ct-99 1110 _ 69 - 110
17-Now-99 122 : 85 . 100
15-Dec-99 140 63 74
12Jan-00 - 44 _ . 65 . 160

16-Feb-00 12 ’ estimated - 6.7 1200 .
16-Mar00 6 _ ‘ 65 117

Comox Valley Project Watershed Society ' . : _ 21



Storm Drains Report
Results from 1995 to 2000

L

i

28-May-96 S 32 72 192 deﬁﬁs,nstsiairﬁag
25-Jun-96 90 65 ‘ algae, sight urine smell "
30-Jui-96 260 72, 200  ruststaining

27-Aug-96 260 73 205  ruststaining bank &pipe
05Sep9% 8000 stormevent 69 . 783 rustwaterwithsuds
10-0ct96. 3150 72 220 rustcoloured water
07-Nov-96 1360 storm event 61 120 -
15Sep99 460 - 72 200 |
13098 78 6.9 216 odours{fish)

 17:Now-99 10 65 . 170 R

15-Dec-99 70 6.3 119
12-Jan-00 2 ) 65 -

16Feb00. - 19 <2 71 200
15-Mar-00 4 ' 7 - 201 - foam
MBS492FW | |Steel culvert discharging in Momrison Creek under 1stSt . 7T T
' 100ct9%6 - 09 <1 . 67 - 150

| 07-Now-96 09° <iCFUsormevent 5 150 - clear
15-Sep-99 19 . <@ 62 120 '

13.0ct99 - 13 ' 65 150 - odours(fish)
17-Nov-99 19 < 65 - 120 -

15-Dec-99 o 63 19

C12dan00 65 120
16-Feb-00 19 <2 65 200
15-Mar-00- 19 <2 65 136

Comox Valley Project Watershed Society_ 22



~ Storm Drains Report

Results from 1995 to 2000

VT T T

. §' it N Date ' ‘E isl100ml c pH fuctivi c .! [lnd".!

| [Before Fish and Game Club @ parking lot on Rod & Gun Road

08-Jisl-96 43 7.5 207 -algae, odours, bubles
17-Jul-96 49 7457 198 algae,odors,surfacebubble
12-Aug-96 5 7.15 238 odours, algae, oil, foam
05-Sep-96 100 _ '
10-Oct-96 3T 7 250 algae, brown scum film
07-Now9% 9350 6.85 100 cigbuttsbrown wat.foam
25Nov96 . 30 130 grey water odour; turbid
21-Sep99 280 74 200 bubbles
260ct-99 12 73 © 210 bubbles, debris
‘16-Nov99 = 19 <2 68 176 bubbles -
14-Dec-99 7 _ '  6.8 ’ 120 . bubbles
, 08Mar00 - 19 <2 7 210 odours -
NBS497-FW - | [Cubert Left of 184A Archery Cres. off 15t Ave. discharging info Puntiedge ]
07-Nov-96 = 1410 storm event 65 - 20 ' odours
5Nov96 | 22 o - 100 litter
21-Sep-99° 2 73 198 debris
26-0ct-99 - 19 2 7.4 197" debris
16Nov-99 4 g 6.7 180 bubbles _
14-Dec-99 26 67 110 debris
- 08-Mar-00 1.9 < 69 240 debris
| 'NBS600-FW | ,fcmvertatbaseof16-20401ranerparkon20ms'creet__ T
15-May-96 9 6.7 160 looks clean
. 12-Jun-96 360 65 178 oil on surface
17-Juk-96 . o flow '
17-Oct-96 _ sert submerged under
15-Nov-99 . 39 ' : 6.3 550
13-Dec-99 09 < 6 102
" 10-Jan-00 20 63 130
14-Feb-00 3 67 - 40
_ 12Mar00 41 _ 72 . 100 debris
NBS—601-1-FW "] |South end of Wilemar Ave (after 1999 construction)arch concrete culvert
. 14Feb00 09. <1 7.1 30
12-Mar-00 650 68 35 abnormal colour

- -Comox Valley Project Watershed Society
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* Storm Drains Report

" Results from 1995 to 2000 |

|

'._._1:2 S, !

[South end of Wiamar Ave, blue piastic culvert

18-Oct-99 470 75 200
15Nov-09 1010 6.8 887
10-Jan-00 106 71 140
14-Feb-00 35 74 300
. 12Mer00 - 226 = 6.9 300 | .
'NBSB01-FW | |Piercy Ck @ Cuvert at the south end of Willemar Avenue (former site 151) |
. 20Aug95 - 760 . ' S B
19-Sep-95 . 4000 o
21095 9 3
©19-Now-95 67 -
27-Feb-96 _ 6.9 0 _ A
15-May.06 1180 71 214 algae, odor
120m9 2100 72 241 algae, odors, bilge smefl
2~Jul-86 <5 greases oils » abnormal colour -blue gre
17JuHe6 4400 74 200 odors,algae debris, lite
15Sep9%6 6400 69 - 100 miilky grey colour, smel
17-0ct96 500 . L 6.3 62 milky grey dark water
 07-Nw96 1630 _stomevent . 56 165  greywater, algae on rock
20-Nov-96 950 ‘ h :
© 05-Dec-96 300 88 . . 170
15Dec-96 . 2070 6.7 150
17-Dec96 . 8570 6.9 200
07-Jan97 1580 170
15-Jan-97 1030 7 200
21-Feb-97 202 7.1 185
17-Apr-87 510 71 180 debris, aigae
16-Feb-98 9 <10 6.9 170 clear _
@2-Jun98 1680 6.8 186 grey water smeft, VOC's
13.Sep99 . 210 75 247 debris
13-Dec-99 1020 69 151 '

Comox Valley Project Watershed Society
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Storm Drains Report
Results from 1995 to 2000

MMM__M,&QMMM__

INB_ s Eszo-”“-'F‘mn.'_”“ ; . ’ fQueen's Dw\ at Pomt Lazo Boat Launch -.‘._A_..,..'__'...,; T -“-—-_“'"H'_M_—M'-"

|

17-Jun-96 m 695 ', 258 algae, abnomm. colour
15Juk06 343 7 300  algae odors, abnorm.colou
19A039%6 480 = 74 333 ab. colou, fter, odour
20-Sep-99 o 71 200 algae
22-Nov-99° - 360 _ 67 230 abnormal colour
 20-Mar-00 99.9 <100 = 67 204 . abnormal colour

Comox Valley Project Watershed Society - coe ’ o 25
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STORM DRAIN MONIT.RING ""':OG

(FILL IN ONE LOG FOR EACH. STORM DRAIN)

. pH - circle or write in.

o General Informatlon o ‘ o Page# : of_#

Date: vr mo  dv T - Time:

‘ Storm'drain number: o - start \ ﬁr’xishl '

" Weather Conditions :

Air Temperature
Weather (check one) clear

' overcast

Number of days with similar weather ___ days

Rainfall in previous 24 hours (check) — none - R — heavy

Site Observations " : - .

Water speed: fast 'J -~ moderate slow S

Water depth: - -meters ' :

Indicators: (circle any that apply) _ . A
fishkills ~  dead crabs  oil onsurface - debris . foam algae
erosion - _bubbles - abnormal colour odors birds/animals

toilet paper

OTHER (concerns/observatlons)

. Storm Drain Testlllgllesults (test water directly at outﬂow pomt)

Water Temperature ______ °C

N5

Fecal Cohform Taken ~____.__YES _NO o
G'reases_' and Oils Taken = YES  NO L RESULTS
- o ' y _ Office use
Conductivity Taken - ~ YES ~_NO " Cond. result

60 63 65 67 68 69 70 71 72 73 75 .16

o Qs ———— acidic neutral alkalin‘e%-b_
Comments - . S .

Detergents (ppm) 0 .. to.. 13




STORM DRAIN MONIT.R]NG_[LOG '
(FILL ]N ONE LOG FOR EACH STORM DRAIN)

‘General Information - - .~ Page# = of#

~ Date: yr  mo dv ~ Time:

Storm drain number: o o © start finish

Weather: Condltrons
- Air Temperature
Weather (check one) clear

' ' dnule :

overcast ;
~ parily cloudy |

Number of days with similar weather = .___ days

Rainfall in previous 24 hours (check) " none light heavy
. Site Observations , ‘ S
Water speed: ‘fast || . moderate| =] - slow
- Water depth: B . meters :
Indicators: (cxrcle any that apply) _ : , S
fishkills dead crabs  oil on surface debris ~ foam  algae
- erosion’” - bubbles abnormal colour - odors . birds/animals -

toilet paper ,
OTHER: (concems/observatrons)

o Storm Drain Testmg Results (test water drrectly at outflow pomt)
Water Temperature - °C -

Fecal Coliform Taken _ _YES NO

Greases and Oils Taken _YES ____ NO | RESULTS'

- _ ' _ : ~ Office use
- Conductivity Taken . YES NO | cond. resudt- .

JICH

pH'-circle or write in S DR
60 63 65 67 68 69 70 71 72 ‘73 715 7.6

A

e —— acidic neutral alkaline —

Comments: -

Detergents (ppm) 0 to 13
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_Comox Harbour Marme Momtormg Volunteers o

. The monitoring of the water quality in the Comox Harbour has been facﬂltated through the
“Canadian Coast Guard Auxiliary Unit #60 volunteers. -This organization has contributed its’
regular on-call volunteérs to staff their boat, the ‘Bruce Brown IT', for the biweekly sample
gathering trip. The following list of volunteers participating in this project have assumed
different tasks, including acquiring the supplies form the laboratory, taking the samples of the
water and temperature, recording the observations, delxvenng the samples and data sheets to the
- lab, and commandmg the boat :

Coxswams S o
’ ' Bob . Bouck
- QGarry Brown
Brian Cameron
. Curt  ‘Hansen .
Derek - Hamis
- Matt - Jansen -
Kevin O’Brien
~ Stefan Pletscher
_ Ted - - Wallis
‘Volunteers - . R
o Jeff - =~ Balchin
"“Ron - Anderson
Kieth Begg
Roger . . Casson
Mel . Clisby -
Paul - Dickie
“Gerry . Dyck
~© Mike - Ellis
" . Dennis Flint.
Mike - Geneau
Paul - Giles
Frank : - Heeley
Brian .= Johns .
Larry . " Johnson
Jerry Lucus
- Jim Mackie -
'Fred .~ Maniak
Sam ~  Manson
Hugh McKinnon
Jamesalan =~ Munro
Bill . Murray
Ted -~ Newell”
Gord - Olsen
George - .~ . Penfold
James - Volkers
Roger - Wishart

“Brad.© - Wood
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Comox Harbour Marine Report

Resuits from 1995 to 2000

Date Time - _.m.m._MPNl1 | WaterTemp. Comments

Community Futures Development Corporation of Strathcona

' 3May9s - 10:10 8 135
14-Jun-95 8:59 23 2
20095 930 - 13 - 20
144uF95.  9:05 2 . 18 8 boats
11-Aug-95 '8:00 33 .18 4 boats
oA 1130 .4 - 19 3 seals ‘
12Sep95 - 940 30 - 18 birds and seals .
24Sep-95 845 2 16 birds .
090ct85 10:00 136 13 3 bird fiying over
- 230ct95 828 50 20 "
08-Nov-95 9:35 350 0
22.Nov95  13:05 220 8 D
07-Dec95 . 9:05 540 6 Birds everywhere
09-Jan-96 1026 170 7 R
2Jan9% . 922 13 5
. 06Feb-96 . 9:05 - 1600 6
21-Feb-96 - - 9:10 33 6
| O7-Mar-96 . 905 13- 6 100 herring boats in Comox Bay
' 21-Mar-96 8:45 3 6 - '
09-APrEE  10:33 33 8 .
24-Apr-9%6 - 11:00 240 T8
“08-May-96  9:35 1 10 :
2-May96 850 13 10 6 fiying birds
G4Jung6 . 9:14 13 S
20Jun96 . 9:00 g _ |
G4~Jurg6 920 49 - 16 2 eagles, 2 seals _
18-Juk-96 9:15’ 5 15 2birds above, 1 sealion
(2Aug9% - 9:00 10 o '
 19-Aug9  10:30 35 7
| 16Sep96  9:40 240 15
280ct9% - 9:00 79 10 .
26Nov-96 945 820 R
10-Feb-97 9:00 7 , -
10Mar-97  9:00 a9 =200 birds on shore at all sites
27-Mar97  9:00 6 ' '
10-Apr-97  10:38 w0 . .
26-Apr97 . 10:05 13 9 ° " large number of ducks off Comox Hil
12-May97 s . L -
T-May97 930 1" 14 20 birds on shore, 10 fiying over
00Jun97 b8 K- B "
Comox Valley Project Watershed Society and Canadian Coast Guard Auxiliary Unit #60and. 1



Comox Harbour Marine Report
4 Results from 1995 to 2000 -

StfonNinber  Dae  Tms __.__._MPN'_mml___r__z . Comments

- 23-dun97 800 - 79 . 14 © 50 birds onwater \
11Augd7 905 . 11 - . . 20birds fiying and 20 on shore
NAugS7 . - 920 18 . 4 birds fiying over -
05Sep97 - 025 16 o

06-Oct-97 '

40
220
o 5 o :
200a97 1110 © . 23 100 fiying and 3 birds on shore . -
49
17

9
" 23-Nov-98 110 8 many ducks on water
07-Dec98 - 11:15 7 15 fiying birds, 4 seals
21-Dec98  10:00 1 1 bird fiying, 3 on shore .
" 04Jan99  10:00 13 6 ‘0 birds flying, 0 on shore
18-Jangd 950 . 33 . 24 birds fying
. 28-Jan-99 8:36 19 4 20 birds flying, 37 onshore -
' 15-Feb-99 822 17 ° 5 . Obirdsfying, O onshore
“O:Mar99 | £10 240 | . 55 - 2birdsflying, 10 onshore -
15Mar99 905 . . 5 45 Obirdsfying, 12 onshore
3N-Mar99 745 . - 19 * . 0birds fiying, 0 onshore
 taMayss . 733 . 6 10 0 birds-fing, 0 omshrore
27 May9s 840 17 . 10 ' ' )
07m99 1310 . . 8 12 . 6birds fiying, S0omshore
28Jun99 745 T 2 S
SYRYT- S L 13 2birds fying
20Ju99 T34 . 49 . - 18 - 20onwater
t-Auges . 728 . 13 19
7Aug99 723 19 19 3 flying, 5 on water
10Sep89 - 712, 13 . 135 | o
27-Sep% . - 805 B S
260ct99 905 130 10 50+birdsfying
T08Nov99 . &:11 49 " 8 - 50Bidsonshore .
| 2Deced | 802 . 9 10-20 birds fiying"
06-Jan-00  8:40 49 6 I
- 20-Jan-00 8% 2= 5 _
| 3Fep00 740 - 13 5 10birds fying
18Feb00 742 & 8 10 birds ﬂymg.ZOblrds on water, 2 birds
03Mar00 743 - 23 6 10 birds fying
Ct3Mar00 1211 23 8 4
04-APr-00 - TA1 2. 9 1 bird fiying, 1 seal v
19-Apr00 733 v 10 ' 5bmﬁymg,5bmsanwaner '
18-May-00 812 19 135 1seal
Comg_)g_____ley Project Watershed Society and Canadian Coast Guard Aux:llam Unit #60and B 2
mun Futures Development Co| jon of Strathcona .



Comox Hafbbd_r Marine Report

Results from 1995 to 2000
StafionMumber  Date.  Time MPNMOOm! WaterTemp. ~  Comments
| 3i-May95  10:10 4. 135
14085 - 9 17 . 12
29095 - 844 33 19
14uH5 © 9:17 33 16 -
28uH95 . 8:10 30 16
 1Aug95 800 . 33 16
30-Aug-95 11:35. 70 ' 18 . _
12Sep95 950 23 18 birds and seals
24Sep95 852 23 15 birds and seals
09-Oct-95 10:10 S0 12 12bird fiying 12 on shore
230ct95 = 836 . 23 20 ' '
08NovO5 940 - 170
29-Now-95  * 13:10 . 500 9
.Q7Qec85 . 910 130 6 Birds everywhere
08-Jan-96 - 10:30 - 30 7 '
22Jan96 . 9:30 - 23. 5
06-Feb96 910 . 49 5
ziFeb9%6 915 17 5 _
07-Mar-96  9:10 49 8 100 heing boats in Comox Bay
ZiMar-96 855 2 6 S
09Apr96. 1047 23 8
 24Apr96 1105 79 8
08May%6 840 8 10 .
_2i-May% 955 13 10 6 fiying birds
04-Jun96 - 9:22 30 10 '
24un9% 900 = 5 -
" 04-Jul98 9:30 - 5. 16 tgul
18Jub96 - 8:50 § 12 . 3flyingbirds, 10 onshore
02-Aug-96  9:00 105 ‘
19-Aug-96  10:35 30 - 16 tseal
16-Sep-96 955 220 14 o
28-0ct-9% - . 9:10 Ca70 8
26-Nov-96 .9:10 I _
10Feb97 900 33 6. o
10-Mar-87 9:00 - 17 S ~ 200 birds on shore at all sites
27-Mar-97 o935 7 - ' : '
10-Apr97 1030 . 1.9
28Apr 97 - 1040 8
12-May-97 13 _
| 2T-May-97 940 2 ‘14 5 flying birds
Comox Valley Project Watershed Society and Canadian Coast Guard Aux Iagz Unn'#GOand i 3

Commumty Futures Develogment Corporation of Sggthoon



Comox Harbour Marine Report

Results from 1995 to 2000
'  09un97 9:05 2 13 .

2un97 905 3 14 10 birds on water
11-Aug-97 9:10 2 ) 20 on shore and 20 flying birds

© 21-Aug-97 9:15 75 18 - '
05-Sep97 9:35 33 17
06-0ct-97 | 33 -
20097 - 11:15 9 10 20 birds fiying over
23-Nov-98 11:20 13 8 many ducks on water
07:Dec-98 .11:25 170 7 I
21-Dec98 - 1023 4 2 30 bird fiying, 600n shore -
G4dan99 1005 8 6 0 birds fying, 0 on shore
18-Jan-99 9:55 49 , 6 birds fiying

. 28-Jan-99 8:45 170 5 0 birds fiying, 0 onshore
15Feb-09 830 33 0 birds ftying, 0 onshore
O1-Mar99 . 815 79 55 5 birds flying, 10 onshore _

N 15—Mar—9§ 9:10 ' 6 _ 1 birds fiying, 0 onshore
31-Mar99 746 ) 0 birds fiying, 0 onshore
14May99  7:33 10 10 birds anshore
27May99 845 31 10 '
07-Jun-89 - 1317 7 13
28-Jun-99 722 12 2 flocks flying
14uF99 - 7:08 49 14 20 birds fiying, 4 on shore
200uF99 740 7 19 o

 11-Aug99 738 2 19
7Auge 728 2 19 3 in water
10Sep99  7:16 11 135" o
27-Sep99 . 810 | 1" 3 birds fiying, 20 on shore
260ct99 . 9:10 2 9 20+ birds flying, 20+ birds on shore
08Now99  B8:18 110 8 . 20 birds fiying, 50 on shore
22-Dec-99 8:07 . 9 50+ birds fiying

©.06Jan00 . - 8:48 1600 5 15 birds fiying, 10 on water, 10 on shore
204Jan00 840 2 - AR ’ '
03-Feb-00' 7:46 5 5 " 30 birds flying
18-Feb-00 748 - 2 6 15 Birds fiying, 50 birds on water, 2 birds
03Mar00 722 33 7. 2 birds flying -
13-Mar-00 1216 .5 7 20 birds on water
04-APO0 716 5 9" 1 bird fiying
198100 737 13 11 " 2 birds flying, 1 bird on water
1 8—May—00 8:18 19 14 2 birds fiying, 150 on shore

Comox Valley Project Watershed Society and Canadian Coast Guard Auxiliary Unit #60 and ) , 4

Community Futures Development Corporation of Sirathcona




Comox Harbour Manne Renort
: Results from 1995 to 2000

PRUUREPRE

| | 3tMayes _"16:1'0__ e 135
R T N R -
- 290un95 849 187 19

1495 et 20 . a5

205 820 A3 <. 15

11-Aug95 - 800 49 16 o
30-Aug-95° 1_'(1':50"' oz 18 . 10birds fiying

128ep95 " 1000 4 - 18 . bidsandseals

. i 7

8

50

MQJMEI pgg _‘ljmg b..MPNMOOmI-m.' riemp. M

4Sep 95 900 15 " birds
| 80ct8s 10415 12
- 230ct85 840 . 50 1
© OBNow85 . 950 . 130 '
| 29Nowss 1315 300 .-
| OTDec9s . 915 - 49
C.08Jan96 103§ 50T,
2Jan96. 940 11 -
" 06Fen9% 820 . 170
21-Feb96 . 920 | - 46 -
Q7-Mar-96 920 1
‘21-Mar-96  9:00 19
09-Apr-96 1054 8
| 26Apre6 . 117 540
: 4
4

' "Birdsgv‘e._rywhérg ’

- RPN T T R S S

-t
o

| 0Mayds . 045
21-May-96. © 900
W4-Jun-9%. 928 60 °
2049 900 49 . o .
. Mul-96 : '9':40. 5 15 - '.'nia'nyduoks.onwater,-.
. 18ike6 . 900 - .25 . 14 . 10birds fying, 200 + onshore
02-Aug-96. 800 49 - ' L
 toAug9s 1100 - 49 - 16
16Sep96 1033 - - 19 15
28-0ct-96 920 1107 - 10
CtoFebe7 - 900 7 . & R |
 ioMare7 . 920 - 17 . © ~200birds onshore at allstes
. 27Mar97 . 985 - 8 - - e R
L t0Apee7 - 10500 2
28-Apro7 1025 . 5.
o .
4
5

R
o

-.<1'0ﬂ7irigbvirds‘"»- :
2'_séa lio'r.\s,'Zﬂying.bi'rds o

-
W

12-May97 - .
27:May87 = 945

. 14
| oensT - e30

1A,

* Comox Valley Project Watershed Society and Canadian Coast Quard Aux Ilgg( Unit #60 and -
" Commun gz Futures Development Corporation of Strathcona- = - .




Comox Harbour Manne Reoort

Results from 1995 to 2000 )

: © 23-Jun-97

o 11-AugeT
. 05-Sep-97

" 06-Oct-97

20-0ct-97 -

Z3-Nov-96

' Q7-Dec-98 -

. 21-Dec-98

04-Jan-99.
18-Jan-99 B
29-Jan-99 .

 15Feb-99
01-Mar-99
15—Mar\99

 31-Mar-99°
14-May-99
. 2T-May-99-

07-Jun-99
28-Jun-99

14-Jub99.
290ub99
: 114\ug-99' '
| 27-Aug 9

10-Sep-99
'27-5ep-99
08-Nov-99
22-Dec-99
' 06-Jan-00

| 20-Jan00

18-Feb 00 -
: _03-Mar—00‘
13-Mar-00
04-Apr-00 -
19-Apr-00-
. 18-May-00

9:21.
9:20

- 928

'9:“’,

1120
"11:3'8

135 -
10:32

© 10:08

©10:16°
- 8:49 )

_ .8:40

820

" 9:15
8:05

744

8:48

13:22. .
730

725
' 7:45

O B06

‘735 -
7:19 » '
815 -

: 9.:14'

835

MPN/100 mi‘ ‘WaterTemp, ©
e

79

1‘0"
.8

17
19

- T
So170°

49

e

19
19

s

.7:35 e

927 ¢

- 8:45

8:03

735
12:31.

. 720

o783
'8:38

70

19

47

19
130
70

19
13

13
o1t

18

.18

o - ©

6.5

1
11

135 i',
12
e 15 .
19 -

19

o 13.5'_: :

- -
- N

oo n N aw.o0®

- 125

8birdson.wat_er'

20 birds flying . ‘ )
many’ ducks on water :

5 birds flying '
" 4bird ﬂymg 20.0n shore

100 ducks on water

0.birds ﬂymg
. 50 on water, 10 bH’dS ﬂymg, 15 onshore '

" 60 birds flying, 50 onshore

5b|rds flying; 15 onshore -
200 birds flying, B

0 blrds ﬂylng, 0 onshore '

2 birds flying, 200 mwater ’
10 bll’dS ﬁymg, 400 onwater

20 bn'ds fiying .

-6 birds flying, 20-on shore
. 80 birds on v_vater.

2 birds fiying, 5 on water '

1bird flying, 200+ on water

15+ birds flying
30 birds on shore -
~ 10'birds ﬂymg

- 15 blrdsﬂylng, 15 onwater 4 onshora‘
10 blrds ﬂymg

4 birds ﬂymg, 5 birds on water
4 blrds ftying, 4 blrds on water -.

" 3 birds fiying, 20 on water *
5 birds fiyirig, 5:on water

. 'Comox Valley Project Watershed Soqe_fz and Canadian Coast Guard Auxiliary Unit #60 and . o 6

Commundy Futures Deve!ogment Corporation of Strathcona



Comox Harbour Marine Rep_ort

Results from 1995 to 2000

285

©11-Aug-95

. 24-Sep-95

_ 29°Nov-95

' QJamﬁ

o fBQJul;SS
- 02-Aug-96

28-0¢t-96

26-Nov-96

. 28-Apr-97
12-May-97

" 21:Aug-97
 05-Sep-97

14-Jub95

30-Aug-95 ;-
' 12-Sep-95 -

- 23-0ct95
‘- 08-Nov-95 .

" 08-Jan-96
' 21-Mar-96

ZW'-%"”
08-May-96
21-May-96 -
20Jun-96 .

19-Aug 96+
. 16:Sep-96

- -10Feb97 915

: 10—Mar—97 -
- :27~Mar-97 '

- 10-Apr-97

27-May 97
09097
1M1-Aug o7

935
835

: 8:00

CzM00
10:10
"9:10 -
1020
. 850 K
%20
13250
9:00 -
10:45
'9:49

9:15

_11.:60
1125
9:‘55'.: _
905

9:36

9:00 -

9:55
9:10

v v:,Q:OO.

-11.05

1040
S 9:}}0 '

9:25

9:30

10:00°
1143
10:30

- 9:55

925

. 945

932 -
Cess

13
240

23 -
19
19 .

13 -

70
49

‘49

49

1
e

18

19

280 -

21
a5
18
5
SO
o

16

12
16
15
10 .

:‘10.. | :

4
14
14

19
T 15"

seals .

4 bird flying 4 on shore / 15 seaks . -

> 1600 MPN

‘Bir_dsevery.whe;e”.. S

.u4seals

1seal4ﬂymgbrrds .

‘ 2sea hons 15 ﬂymg 6 onshore blrds
-_5eag|es 1 gull 1 heron '
100 ﬂylng blrds 1 seahon
60 birds on shore; 5 fying, 2seals -
3 seals '

- ~ 200 birds on shore at all sites

200 birds on'shore .
[8..ﬂyinv'g.‘énd 12 birds on water -

6 sanlboats anchored, 2 bif&s on shore

Comoilgﬂev Project Watershed Socletzband Canadian Agast Guard Aux:llag( Qnit#ﬁd ag'd' L .7
Commm Futures Develogment Comorat:on of- Slrathcona N IR S



Comox Harbour Manne Renort

Results from 1995 to 2000

06-Oct97 -

20-0ct-97

" 23Now-88

Q7-Dec-98

. 21-Dec-98
| 04-Jan-99 .
© 184an-99

. 29-Jan-99
15-Feb-99

01-Mar-89 -
15-Mar99

3 -Mar-99

14-May-99

| 27-May-99

- 07-Jun98 -
28Jun-99

1Hul-99‘
29-Jul-99

o 11-Aug99
. 27Aug99

10—Sep-99

' 27-Sep-99

08-Nov-99

22-Dec-99 .
. 06.Jan-00 -
Z0gan00
| 18Feb00
03-Mar-00 '

" 13-Mar-00
04-Apr-00

| 18-Apr00
- 18-May-00

-'11:30
11:41

11:45 -

' 10:50

1022
9:12
8:48

825 . .

9:18

‘810,
8:08

9:10

1346

7:35

‘780
‘ 8;05 a
812

755

727
. 8:40 .
9:34 -

824
-.'7-:¢0_ -

913
" 850

819
© 810
7:45 -

. 12:3_5

739

8:46

1032

MPN/100 m1 w:ggnang. '_
AT '

.8
130

"
13

6

130

23

13

17 .

14
B ¥4

33

. 1

19 .

1.9

I )

12,
1
12
16

20

19 -
e
135

80 birds flying
many ducks on water
50-100 birds on water -

" 10birdfying

‘ _. 100 ducks on water -

- 150birds flying _
- 50+ on water, 10 birds fiying’
B "100 birds flying, 30 onshore

10 birds fiying, 50 onshore

1 birds fiying, 500 on shore
10 birds fiying, 50 onshore

5 birds flying 20 onshore -

- 10 birds fiying, 50 inwater

* 1 birds fiying, Sorishore. -

10 birds on shore -

30 bir&s nyi'ng. 20 birds on shore

" 10 blrds ﬂylng, zoo birds on shore :

200+b|rds on water
100 blrds on water

50 birds on water, 100n shore

5 bards fiying, § birds on water - <. -

10 birds fiying, 50 birds on water, 40 bird
20'birds flying, 10 birds on water, 10 bird -
30 Birdé'on water,50 Birds on shore

5 blrds ﬂymg, 10on water 10 on shore

E 20 birds ﬂymg. over 25 on water over25 - '
30 seals onlog boom '

. Comox Vatley Project Watershed Society and Canadian Coas? Guard Auxili ggg Unit #60 and - o _' 8
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Comox Harbour Marme Reoort
Results from 1995 to 2000

' Stagion Number Qatg . Time MPm1wh!',yM, | C_O."'__m;e'_@.

04wn9 950 35 - - 12 . . Sfymgbids |

200096 . 900 - 49 RO

‘o6 910 5 15 o
18uub86 @45 10 12 . 2birdsfiying, 6 onshore, 1 seaion
© 02-Aug-96 g0 ss T

19AUG96 1045 . . - 49 . 15 - 3flyingbirds

16Sep96 1025 . 7 . 15
| 280cte6  e35. 820 . 10

26Now96 936 3. 8

10Fbg7 - 920 13 Lo -
"10Mare7 . 945 33 " ~200bidsonshoreatalistes
' Z‘Mafiw 942 .5 o ' B
C10Apr97 1042 . - 19

_28-Apr87 1015 8

i2Mays? . .2

ZPMaye7 100 13 - 1
CogJun97 . 95 T L 14  4seals .
 2aaun97 @10 . 110 .. 16 . 6fyingand 8 birds on water
 t1Auger 945 & e
 2Auger 97 20 18" 3birdsflying, 4 on shore
. 05Sep97 1007 - . 79 Coas” A =

I S (R
| 20:0ct97 - 1140 .. 13

Z3Now98 - 1125

07-Dec-98 1155

21-Dec-98 . 10:45

OAvan99 - 10:15

t8dan99 . 10:02

13
33 _ mar;y_d\}cks-dn water
130 ‘ '
8

33

. 29\Ian-99 o 902 | 33

33

25

33

11

ioo'ﬁoaﬁngbirds
5 bird fiying, 2 on shore
. 150 ducks on water . :
 Obirds fiying - o
0 birds fiying, 0 onshore -
_ _VO bird‘sﬂying,‘ovonshore . _
a5 .Oblrdsﬂymg,OOnshore e
_ 5 SObirds fying
© 3-Mar99 74 - 30birdson water, 100 onshore
. 14-May99  8:00. 10 " 20birds fying 25 onshore -
o7Mayss | e0s 2 a2 o
| giunge 1328 2 - 14
28umos 746 2 . .12 —_—
4dub99. 734 . 79 . 15 . . 4birdsfying, 1Sonshore
- 2999 75 .33 18 . 50 birds on water, 10 o shore
A 745 33 19 T zsbirc_!sonjshore-- T

e N 0

a.o

15—Feb-99 8:56
- 01-_Mar-99 - 7830
15Mar-89 921

' Comox Valley Project Watershed Society and Canadian Coast Guard Auxi ha;z Unit #650 and R ' . 9
Gommumty Fufunes Devef@ment Corporaaon of Sﬁalhcona N ) . .




Comox Harbour Manne Renort
' Resultsfrom 19950 2000 .

mm @ - Im '.."Mbmbom Wa‘terT g Comments
z7-Aug-99‘ T3l 2z 19 1b-rdﬂyng10mwm
10Sep99 723 49 135  Sbidsfyng -
27Sep99 930 . 2. .12 100's birds fiying, 100's birds on shore
2poctes e o2 0T S
08Nov-99 . 843 . 350 ‘ , e ‘300birdsonshore
2Dec99 . 818 - 10 ‘100+b|rdsmwater
06dan00. 854 0 79 - 10 - '30b|rdsﬂymg
T 20Jan00 855 . | 79 e
WsFebdD . 756 . 13
18Feb00 7S5
Mer00" 725
13Mar00 1222 L
O4ApI-00, - 725
190000 7:43
: 18~May«00 825

4
5 " 50birds on water

.5 ] . -20 bxrdsﬂymg.40bvrds on water, 100 bir

7 ) ':5 bnrdsﬂyng,5b|rdsonwater 10 blrds

9 _ .

7

. Overs0 Birds Flying. ovérTObirds onw
11 10birdsfiying, 20 onwater over 50 on's
13 . ; 16 blrdsonwater 300n shore .

ooNNN g o

" Comox Valley. Project Watershed Soc:etz and Canadian Coast Gusard Auxl[:agg Unit #60 and ;. o 100
) Communltv Futures Dev,eﬁgmn{ Comorat;on ofsggtpoona . _ o -
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Comox Harbour Manne Reoort
‘ Results from 1995 to 2000

-29-Jun-95
14-ul 85

© 28-Juk95 -

" 11-Aug95

12-Sep-95

| 24Seps

" 09-0ct-95

QB—Nov-95 s '

| 28.Now-95

07-Dec-95

' 08Jan96 .

I osﬁceuss[v '
21—Feb-96 :

. 07-Mar-96

21-Mar-96
. '09-Apr-96
. 24-Apr-96

‘08—Ma'j~96 -
- 71-May-96 -
* 04-Jun96
" 206

O4duk96

© 18uk96
" 02-Aug-96

 19-Aug-96. -
28-0ct96

10-Feb-07
10-Mar-97

. 27-Mar-g7 -
10-Apr-87_ -
'28-Apr87 E
12-May-97'

27-May-97
09—Jun@7

' mmw; :
11-Aug-97
21-Aug-97 -

nm

:1,rr_.1o' _
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800
9:30 -

830
800
'12':001
1005
9:05 -
110:30

10:00

1320

9:20

- 10:40° -

925
925
925
9:10

1105
11:18.

1005 "<
9:10
941

. 9:00
9:45

. 9:05 
900
10:55 .

9:25

. 930
. 9:40.

'9:50

- 10:56
1020 °

1000
920

o7
9:35

942

f

" P00 i ‘Water Temp,

8 12
' 18

12 I SN

27 15
L |
2 e
= AR A
19 .1.5.'

-170 e 0"

N~

1m0 10

12
49 o
49 - 16
49 14
“as’ o
as

13 e
19

19 .
- R [
18 13

7 16

7

“:birds
birds i o
-6 bird fiying 8 on shore -~

o Blrds éve}yvv"here

500 fiying bird
: * 2 ftying birds -
-4 ﬂjing birds .

" 12 onshore birds, 1seslion
'- ~200 birds on shore at a:il"sites -

12 birds on water

5‘bh'dsdnstvore.-3ﬂyihgovér

Mox Valgx Project Watershed Society and Canadian Coast Guard Auxiiary. Unit #60and - - .
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Comox Harbour Marme Renort
- Results from 1995 to 2000 :

mmm Date Im ‘ MLNML"_IW_at-J.T_e'_nL . Comments
_053ep-97 w000 7 s -
200cte7 . M35 . 47 . 10 .;'ASObirds'ﬁ‘yin'gov'er .
ZaNow®8 . 130 . .7 ‘ :
. 07Dec-98 . 1210 - 46 ' e
 21'Decss. 1038 33 24b|rdﬁymg,150nshore' S

-04-J‘a.n-_99 " 1020 5 v o ._v100 duclsonvmter R

- .18;Jéh-99 L8 o a7 _ 100birds fiying |
2Jange. . 850 . 13 S e ':5Oblrdsﬂ‘qng,500nm.

15&6-’99 ) 19.:023 S 5 65 - ) Oblrdsﬂymg,00nshore _
Ot-Mar99 - 835 . ‘33 . & 10 birds fiying, 50 onshore
.1__5—‘Ma_r«99 930 7 . s 10 blrdsﬂymg, 200 onshore .
31-Mar:99 - 800 Co19 o L o 50 birds onwater,1000n_shor_§

- t4-May-99 rae 19 . 11 - 50birdsfying 10 onsiore -
" ZMayos . 855. 5 14 10birds fying, 50 onshore -
 o7un99 336 . 18 4 o
2899 | 742 -‘_'; 3 .12 . . 20bidsfying
C1avuke9 71 216 - 2birdsfying
200uk89 75 . 43 - . 19 . 2birds onwater -
C tAugee 782 11 . 19 R
Cztauges Tes 19 - 19 4BirdsFiying 2onwater
10Sep9e. 728 .. 19 . . 135 .. ‘6 birds fiying, § on water
C2rSep9s | 825 . 20 .12 100'sblrdsﬂy|ng,1005b1rdsonshore
,‘A.ZS-Oct-99 - '.9;25' BT R T
" 08Now9 830 . 0§ .10 . l-10b|rdsﬂymg,50bnrdsonshore )
.22.Dec®9 826 S 10 100+binds in water '
OS-Jan-OO g6z v 33 . .9 .50b|rdsﬁymg |
 20Jan00 1 900 . U 10 birds fying, 100 onwater -
03Feb00 830 . © . 5. .7 o 10b|rdsﬂymg.10budsonwater
. o
8
8

- 200 ﬂoatmg birds

‘N o o o

o

18—Feb-00 S 7:587. R Y 75 blrdsﬂy\ng, 200 birds on water, 50 bir-

03Mar-00 730 "1._3'._ . 10 blrdsﬂylng - -
A3Mar00 1226 7 o

04—Apr-00 R =3 © 19 e | _0ver60b|rdsﬂy|ng.20btrdsonwater' ,
o teApr00 749 .18 115 -"Oversobudsﬁymg,ovefsobudsonwai

1&Mﬁ?—ﬁ_ﬂ» 8:30 .19 i oL 13 o bedaﬂymg 100nwatcr Scnshore o

_Qfmox Vafley Project Watershed Society and Canadian Coast Guard Auxil ary Umt#GO and . . . .12
Commungz Futures Development Comorgﬁgn of ggL_ " o . R
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- Comox Harbour Water Sample Form



- Sound StewardSHip

MARINE SURVEY DA TA COLLECTION SHEE T

Survey Date (day/mo/yr) _
Stan survey time (mllxtary) ‘ Stop survey time:

Cham of Custody for Quahg Control
Laboratory supplles acqulsmon and mspec’tlon
Coxswain’ _
“Sampler (water/temperature):
Data Sheet Note Taker:
Dehvermg samples and data sheets to the Lab

Weather Condltlons

Air Temperature (Celsius): _ o .
Weather (circle):  clear paxtly cloudy ‘overcast fog/haze drizzle = rain . ‘downpour SnOW
Number of days with similar weather: __ __days " ‘ : S

" Rainfall i prev10us 24 hours (cxrcle one) none hght heavy

' Observations’ _ _ ' o _
Tidal stage (c1rcle one) ebbhigh ~ ebb low_ ﬂoodvhigh flood low

Number of Vessels: - . Numberof Marmnals: _

Site # #Moving  # Not Moving L " Site # ‘Types- . . #

NBS 011 o = o ‘NBS 011 _ o

NBS 014 o - o . NBSO0l4

NBS 018 _ ' o - NBSO018

NBS 20.5 - o .- NBS 205

NBS 025 _ e - ' - NBS 025 _

NES 055 o - e NBS 055 _

Number of birds: o S : : Other. Qbsewatious:. '-

Site#. - #Flying #OnWater  #OnShore | Site #

NBSOIl__ R o -

NBS 014

NBS 018 _

NBS 025 _

NBS 20.5

" NBS 055

Water Sample Recordlj : - o : 4 ' ' o

Site # ~ Time ~ Cloud Cover - ‘Seas Wind = Direction  Water Clanty Water Temp.
v (%) (calm/npple/waves) (km/h) (clear/moderate/cloudy) (Celsms)

NBS 011 | | | ' |

NBS 014

NBS 018

NBS 20.5

- NBS.025

NBS 055
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