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. "lgO_iVI:ntroduction

-

- On June l 1991 the federal govemment announced the six- year $100-mllhon Fraser . -

River ‘Action Plan (FRAP). The goal ‘of the FRAP is to revérse environmental degradation,

rehabilitate the Fraser, and develop a' management program to achieve sustainable development

in the basin. The Environmental ‘Quality Component of the FRAP is responsible for identifying

~ current levels of contamination, developing information -to anticipate and avoid pollution
- problems before they occur, and measuring changes in environmental quality-due to pollution -

“abatement measures. In order to. help accomplish the above tasks, a-new program, the Fraser

~ River Basin Assessment Program (FRBAP) is now being de51gned for 1mplementatron startmg

.1nthe next ﬁscal year L o ‘ : - ; ;
- 11 Fraser Rrver Basin Ass‘eSsme‘nt Program |

. There are ﬁve main ObjeCtIVCS that have been -identified for the Fraser River Basm
Assessment Program These are to: .

~

1. detemune the current condition of the Fraser River’ Basin; - T
2. measure changes in the river over trme especrally in response to abatement actrvmes,
3. develop mformatxon to antrcrpate and avord envrronmental problems Vo

AN
4. produce data to support development of env1ronmental qualrty ObjeCUVCS and

s adv1se the Research Component of the: FRAP on matters pertamtng to: (a)-

envrronmental momtormg and surveys, and (b) interpretation of research results

o The most 1mmed1ate goal of the FRBAP is to begm monrtormg work in the Fraser Basm

during the next fiscal year. As a first step toward developing this field program, discussions were. -

~ held in the Fall of 1992 between federal and provincial authontles regarding the potential scope

and elements for the FRBAP. Next, a discussion paper was prepared -providing relevant

background information and raising key design i issues for the field program (Bernard et al. 1992).

Finally, Environment Canada (EC) sponsored a workshop in Vancouver from December 1-3,

1992 for around 40 partrcrpants This workshop provrded a forum for exchanging ideas,

_ 1dent1fymg assessment and monitoring (not research). priorities- in the Fraser River Basin, and
-+ began the process of developmg the FRBAP field program for 1mplementatlon in FY 1993

1.2‘ : Thrs Report in the Contern of the FRBAP

o ThlS report records hrghhghts from the plenary and subgroup discussions that took place '
during the December FRBAP workshop. A list of participants is provided in Appendlx A, and -
" . the Agenda is reproduced in ‘Appendix B. The report structure essentially follows the workshop

structure. In Section.2, we report on the subgroup discussions that focused on describing stressors
- and. abatement opportunmes in the various Fraser sub-basms Finally, in Section 3, we turn our

ESSALd.
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attention to the sub-group discussions that revolved around monitoring plans as a function of -
stressor. type (€.g. point sources, non-point sources, and non-stress specific).

v Current plans call for ESSA Ltd. to complete a Draft Monitoring Design, describing_ the
proposed FRBAP field program, by mid March, 1993, and a Monitori) g Design by the end of

April; 1993. An outline for the Draft Report is provided in Appendix C.

i
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2.0 Stressors and Monitoring Needs

). k After the initial workshop presentatlons were concluded part1c1pants were d1v1ded 1nto
~ three subgroups, based on geographic subregions of the Fraser Basin. The three subgroups were:
1) Upper/Middle Fraser; 2) Thompson Basin; and 3) Lower Fm.ser Each subgroup was 1nstructed

.. to'examine the assrgned subreglon and to.idéntify:

e major anthropogemc stressors on the river system; " \
"« key scientific andv‘policy‘QUestionspertaining to those stressors;
* - existing prog’rams' that_are. generating data relevant to those questions; and

. ‘_ ‘a possible niche 'for.the FRBAP (or FRAP)

21 ~ Upper/Middle Fraser '_

This subgroup chose to cover three-topics: 1) stresseés and related monitoring needs for

 the Nechako-Stuart- Upper'Fraser subregion;. 2) stresses and related monitoring needs for the

Middle Fraser subregion; and 3) non-stress specific monitoring needs and opportumtles in the

upper and middle Fraser subreglon Item (3) is covered in Sectron 2 4; the others are dlSCUSSCd
below ] IR o | : : '

Nechako/Stuart/Upper Fraser |

~ The subgroup 1dent1ﬁed four major issues for this sub- basm 1) changes in hydrologrc

-regime; 2) effluents from the proposed Vanderhoof pulp mill; c) sewage pathogens from sewage

treatment plants; and 4) logging. In addition, the subgroup also. 1dent1ﬁed old abandoned mine

srtes as a more reglonal but stress -specific, issue.

With respect to changes in hydrologrc reglme this issue was. deemed to be re]evant at

~ multiple scales, from ‘small tributaries to the entire basm Partlc1pants 1dent1ﬁed three main

questrons I L J
1. how do changes in hydrological regime due. to any of several factors (e.g. Kemano,

. water wrthdrawals, climate, logging) affect biota (e.g. fish survival, fish and benthlc
'commumty structure) or dilution of pollutants” o :

' 2. how do air temperature sunhght and wind affect hydrologlc regime and- water
T _temperature? : : : :

3. -~ what ar_ehappropriate water Quantity regulations and "control&v options? -

T
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Several programs are already generating data relevant to these questions. These include: O v
- Kemano Completion Project (KCP), fedéral-provincial stations on the Nechako at Prince George, '
Department of Fisheries and Oceans (DFO) temperature criteria, federal flow stations, and the
- National Hydrological Research Institute (NHR]) macrophyte study. A suggested niche for the
FRAP (not just the FRBAP), relative to this particular issue, would be to: - ~ ‘

K “develop a simulation qu'el capable of predicting flow and temperature from climate
. inputs; ’ : : .

. extef)d‘thc flow/temperature record ﬁpstream from the Stuart confluence;

* fill gaps in the _KCP and DFO fish monitoring programs; and

* add benthos and primary production_inohi_todng.;

“Concerning potential effluents from the proposed Vanderhoof pulp mill, participants:
deemed this to be a local scale issue, with the main question pertaining to chronic toxicity of
released compounds to aquatic organisms. Existing programs include Canadian Wildlife Service
(CWS) osprey studies, B.C. Ministry of Environment, Lands, and Parks (MELP) baseline studies
and permit-related studies by the proponent. Participants indicated that there is probably no need .
for FRAP to be involved in this issue. R : § :

‘Pathogens contributed to the Fraser River from sewage treatment plants are probably a
local 'scale phenomenon, but the key question is the spatial variation in the presence and
abundance .of these organisms. The existing provincial compliance monitoring programs were
deemed adequate and there is no need for FRAP involvement. . ’

. - With respect to the issue of logging effects on the Fraser River, the appropriate scale
varies from the tributary up to the regional level and the key scientific question, relative to the -
FRBAP mandate, is: "what are the past, present, and future aquatic ecosystém effects of
- logging?" Concerns focus mainly on nutrients, suspended sediments, and carbon and the
- consequences of changing concentrations and availability on primary producers (e.g: algae), -
benthos, and fish. A few existing’program_s that may generate data and information pertinent to
this question were identified, including: o : B o

Jo

| . the Stuart-Takla headwater study (c.f. Steve MacDonald, DFO, West Vancouver); and

* ' an extensive surve.y.yof ‘benthic invertebrate responses to watershed acti'vitiesrlin-the
coastal Western Hemlock region of the Lower Fraser valley (c.f. Bill Neill, U.B.C., .
_and John Richardson, SF.U). ~ ~ - S h

' A suggested hiche for the FRAP would be to examine regional scale effects of logging,
although the participants were unclear on an appropriate method or approach. One useful starting
point is to begin by reviewing other, ongoing work, to assess the suitability of approaches used

elsewhere (e.g. US.A.). v R ,

| ESSA Lu, 4
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\

Although participants concludLed"v‘that there was no.&suitable niche for the FRAP in dealing

- - with the issue of old, abandoned mine sites, they did indicate that there are important scientific

questions pertaining to acid rock drainage (ARD) that need to be answered for the Fraser Basin.
Currently there are no projects to provide answers to these two key questions: (a) how many sités

- are there in the basin, and (b) what is the extent and severity of ARD impacts?

| Mlddle Fraser

The main- issue discussed for this portron of the basin was the dlscharge of pulp mill

- effluents. Participants indicated that thlS is a local to reglonal scale issue and that the two main . -

scientific questrons are:
1. what is the chronictoxicity to aquatic organisms ofA released COmpounds; and :

o2, what affect will future abatement activities have on aquatlc communmes and will
this constltute recovery"?

Currently there are four programs in operatlon generatmg data that can help answer these
questions: - . e | v

federa]ly mandated envuonmental effects momtonng (EEM) at the pulpmlll

. prov1nc1al perrmt requrrements (to be ﬁnahzed June 1993),

native ﬁsh surveys* and

CWS studxes of mmk otter, and osprey

Pamolpants saw a number of 1mportant and substantral opportumtles for FRAP

» mvolvement in this i 1ssue mcludmg o ._ ) )

T e I, testing ,ef_ﬂuent toxrcrty on Wild ﬁshi

. -determmmg ﬁsh dlstnbutlon to help se]ect specres to use in momtonng and toxicity
) testmg, : :

~* assessing the extent of i 1mpacts beyond the near-ﬁeld zone (except for dloxms/furans _
~in fish ﬂesh where such StUdlCS are already regronal in extent); . "

. assesSing benthi'c'sampling techniques (substrates, statistical power);

. : mapping sediment deposition areas and monitoring suspended sediment levels; and

‘5 _ o - . ESSALd.
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. mcreasmg the power of the EEM program by adding points to the time series for ’
ﬁsh and benthos , N

22 Thompson Basin
B The general issues identiﬁed in this sub-basin were:

- '» forest land development;
' .+ urban development;

 agriculture; '

* highway development (hnear developments in general),

* a pulp mill; and ; _ ,_ W
~* mining (very localrzed) S .

The group mapped all exlstmg pornt stressors in the Basin and the major regions for non-
point stressors The group also identified the location of existing federal-provmcral water quality
monitoring stations as well as the location of major provincial monitoring programs. It was noted
that the Thompson River Basin probably represents one of the most well-studied portions of the
Fraser Basin with potentially good hrstoncal data bases to support assessment and the design
of a momtorrng program. -

_ The exrstmg monitoring/research programs in this sub-basin include' '

. Canadian Wlldhfe Service: An osprey study and diving ducks study (on Kamloops’
Lake) are planned this spring to look at blood contaminant levels | YA

Ce Weyerhauser Benthrc structure is momtored at two sites (upstream and downstream

- from the mill) in February and March; water chemistry is monitored- weekly or

biweekly downstream of the lake. ‘This program will be altered somewhat when EEM
comes 1nto effect; _ : :

+ B.C.MELP and Pulp Mills: This is a joint program to. monitor dioxlns/furans and
- fish tissue- (Suckers, Trout, Crayﬁsh and Mountain Whitefish); = . -

. DFO The group thought there must be data from federal hatchenes in the region and
- from ﬁsh surveys by DFO (also escapements)

"+ .NHRI: NHRI has conducted studres on trophic productlon gradients (up to Dace)
downstream of the mill. They have also conducted flume studres on UV effects _
- grazer/biofilm interactions and dioxins; '

! Only samp]ed every three years (e.g. 1994, 1997).

ESSA Lud ', : ' - ’. 6
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Y Y .. Lake sedlment cores. A sedrment core was taken (and analyzed") in Kamloops Lake
‘ ‘ _2yearsago o . A .

. ~ Archived samples: There are numerous samples from this region' taken by from mills
.- and the prdvincial'government which have been arc'hived '_and,require analysis;

. Envrronment Canada. EC has collected samples for contammated suspended
.sedunents thlS) fall and will collect samples this winter; and.

*. BC MELP: MELP has conducted more sporadlc and locahzed samplmg throughout
- the region on a number of parameters

The group also d1scussed the main contamrnant sources in the sub basm and the types of
contammants of concern. Contarmnant sources mcluded ' :

. the pulp rmll
*  sewage treatment plants;
* urban runoff;
o livestock;, .
o forestry; . -

_ e agriculture;
' . mining;and. -

‘ », ~ . LRTAP.

EE The types of contarmnants of concemn mcluded toxics, nutrlents suspended sollds.
suspended sedlments and pathogens (indicated by cohform bactena) :

Some specnfic questlons 1dentxﬁed by the group Wthh may potentlally be addressed by
FRBAP include: i e o : ,

o e ‘Are t0xic contaminants * at "problem levels (ie. are per51stent compounds ,
I ~ bioaccumulating to levels which may cause harm or-are less persistent compounds
" ‘causing detrimental changes in organisms physiology, behaviour, etc.)? Are
concentrations of thesé: compounds in various environmental media (and/or releases
of these compounds) mcreasmg" decreasmg" or movmg, around" _
!
e How does spatlal or temporal vanat1on in nutnents (measured for example by .
~organic C) change trophic structure and function? Do nutrients have to be controlled?
~ Whatis the relatlve 1mportance of heterotrophlc vs. autotrophic processes in biofilms?

“* Do most contammants move in and out of the basm at trmes of episodic sedrment |
transportation? Are there localized effects from sedxment eplsodes’7 Are there effects
not related to eplsodes’7 - D
} ‘ : - /Throughout the dxscussmn it was clear that one rmportant role of FRBAP may be.
g , coordlnatlon of exrstmg programs A complrmcntary mche for FRBAP may be ﬁllmg in data

Voo s e T essAL
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gaps. The goal of both coordmatlon and ﬁlhng data gaps should ultunately be characterization
of ecosystem condition. In order to make such an assessment, baseline information on
- community variables, discharge sources and a history of effluent discharges and their effects may

be required. It was clear that assessment will requrre not only momtonng but also additional
: research .and inventory.

23 Lower -Fraser_. -

ThlS subgroup 1dent1ﬁed ﬁve contarmnant-related stressors of key ‘importance in this
portlon of the basin: agricultural chemicals, woodwaste leachate, urban runoff, atmospheric

* deposition, ‘and municipal wastewaters. They also discussed the fate of contaminants from
"upstream" sources that flow into-this sub- basin. Finally, the group identified a number of non-

contaminant issues, such as riparian zone damage or loss, water withdrawal, and chemical spills

- or leakage, that can also affect the integrity and function of the Fraser ecosystem Each of these
topics is drscussed in the followmg sections. : - :

‘Agrlcultural Chemlcals

Parncrpants identified chermcals from agncultural activities and golf courses as a concern
in this portion of the basin. The key scientific and policy question was: "are contaminants from °
these sources present at ‘problem’ levels, with ‘respect to (a) water quality, (b) sediment
: accumulatlon and (c) biota?" A number of ex1st1ng programs are already in place that deal with -
thxs issue, mcludmg o _

’

~  water quality momtonng at the Federal/Provmmal stat:on on the Fraser River at Hope

: and on the Sumas RIVCI‘ g

* water quality momtonng by the Fraser RlVCl‘ Estuary Momtormg Program (FREMP)
- for ammomum nitrates, mtntes and pest1c1des (at. selected sites);

e . a study of pestlcxdes in Flshtrap Creek (of transboundary concem)
e pesticide problem assessments pertammg to the 10 meter zone, 5

.. groundwater investigations for pesticides, nitrates, and nitrites;

~+ provincial (?) agricultural waste regulations; and -

. provincial @) environmental guidelines.

Pamcrpants saw two potentlal niches for the FRAP: 1) momtormg at tnbutanes and 2)
mtegrat10n synthesis, and interpretation of results from other studies. With respect to the first
' option, participants suggested that before monitoring is initiated, discussions should be held with
Agriculture Canada. If monitoring is to be done, then it should be carried out at the first flush

followmg low flow conditions. Moreover, participants suggested beglnmng such work with an .
in-depth pilot study before attemptmg a broader program " :

: ESSALtd. . - o : 8
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Woodwtaste Le'ach'a.te '

Leachmg from woodwaste storage 51tes was another contaminant source 1dent1ﬁed by
‘participants as a concern in the lower portion of the Fraser basin. The key scientific and policy
question identified was: "are contaminants from this source present at ‘problem’ levels, with
respect to (a) water quahty, (b) sediment’ accumulation, and (c) biota?" In the past, there have
‘been several important- "problem/solution”-type projects dealing with, this issue. Now there are -

L DFO/EC guidelines to protect fish and, fish habitats from these chermcals Consequently, there

_ are only occasional compliance samples now bemg taken Partxcxpants recommended against
FRAvaolvementmthxsmsue W L Ly
Urban Runoff : :

There are many sources of urban runoff in this portlon of the river, and a very wide array‘»
of contaminants are introduced through these discharges. Participants wanted to have an answer
to the question: "are contaminants from urban runoff present at ‘problem’ levels in the lower
Fraser and associated tributaries, and are these _contaminants -degrading water - quality,
accumulating in the sediment, and affecting biological communities?” Several programs are -
already in place dealing with physico-chemical aspects of urban runoff, but apparently there are
none that are focusmg on the’ b1010g1ca1 consequences Exxstmg programs mclude

. Greater Vancouver Reglonal Dtstnct (GVRD) momtormg at outfall locanons
. combmed stormw_ater/se_wage outfall momtonng;

. prOVincial urban stormw_ater guidelines; and

. mumcrpal regulatlons S

Pammpants suggested two possrble actxvmes for the FRAP l) 1nvest1gate the fate and
effects of urban runoff in an urban tributary, as a ﬁrst step toward more comprehenswe studies
and modelling; and 2) determmmg the chermcal signature” for. specific’ stormwater sources.
Having "chemical signatures” for stormwater sources would then permit scientists to use
~ sediments to help determine the fate and effects of chemicals from spec1ﬁc urban runoff sources
~ as a prelude to possrble abatement : '

Atmospheric Deposition :
/ . .

It was suggested that in the, lower Fraser basm, the atmosphere may be a source of metals ,
pesticides, and hydrocarbons to tributary streams that flow into the Fraser RlVCl' There is a small
amount of work presently belng done on this topic, notably: :

. measurements of atmosphenc mputs of chlonnated hydrocarbons and pestrcndes into.
" -Kanaka Creek and ' :

e 'studles of ac1d1c depositibn into Jacobs Lake.

9T o EssALd.
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Someone also indicated that the GVRD may be doing some work related to this topic.
Partrcrpants felt that this topic was interesting, but not to the FRAP. However, there was some
interest in seeing limited, pilot level, work done to determine the mass balance for levels of
metals, pesticides, and hydrocarbons in stormwater runoff for a tnbutary stream. |

Mumclpal Wastewaters :

- There are numerous sites along this portion of the river where mun1c1pal wastewaters are

drscharged from sewage treatment plants (STP) following collection and treatment. Participants
in this subgroup agreed that an important question pertinent to this issue is: "are mun1c1pal
wastewaters present at ‘problem’ levels in the lower Fraser River, and are contaminants from this
source degrading water quality, accumulating in the sediments, and affecting biological
commumtles‘7“ Several _programs are already in place deahng with thls issue, mcludmg

. comphance monitoring, camed out in fulﬁlment of terms specrﬁed in each wastewater

discharge permit;

J bmomtormg by the GVRD for special factors (e g. ammonium, bactenologlca]
conditions, metals) at selected sewage outfalls and sediment accumulatlon zones, and

e _specral recervmg -water studies at srtes around the Iona plant 1nclud1ng biological
studies at- Sturgeon Banks

Subgroup participants suggested three posslble activities for FRAP 1) drlutmn zone

definition, especially for tidally reversing waters; 2) biological studies to venfy bloaccumulatlon
predlctlons, and 3) fate and effects studies for STP efﬂuents

Contammant Fate | : : | | | : v

" An important question for the lower Fraser. valley is: what contammants are being
transported into this sub-basin, where does it end up, and what are the envrronmental effects?"

Exrstlng programs that are prov1d1ng 1nformatron and data relevant to this questron 1nclude
. federal/provmc:al water quallty stations on the Fraser RlVCI’
.*  FREMP and predecessor program(s)

. contarmnant studies on salmon and other fishes lookmg at body burdens and
- responses through b1ochem1cal and phys1olog1ca1 pathways and '

. contammant studies on blI‘dS such as heron, cormorant and eagles
\

Four distinct: opportunmes were 1dent1ﬁed for FRAP/FRBAP involvement in tlus issue:

1) develop information on contaminant loadings, as opposed to concentrations; 2) speciation of

compounds in the water column and assocrate them with partrcular sediment fractlons 3) locate

ESSA Ltd. o 10
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sedlment deposmon zones in this portron of the nver and 4) determme res1dence tune for
compounds passmg through or deposrted in this portion of the basm -

Non-contammant Issues

Five non-contaminant issues also surfaced during these subgroup sessions. None of the
following issues were advanced as being a critical part of- erther FRAP or FRBAP but are
mentioned here mamly for completeness S

1. - riparian zone damage or losses: This was identified ‘mainly‘as a fisheries issue. It
- was noted that the DFO is already developing guldelmes that may help reduce the -
~ importance of this i 1ssue for the Fraser Rlver ecosystem

2. water wrthdrawal Partrmpants pomted out that llcensmg for surface water
- withdrawal does not consider in-stream, non-human uses. Thus, wrthdrawals can have -
an important effect, especially durlng low ﬂow penods Agam DFO is already
.workrng on thrs problem _ . . .

- 3.. global clrmate change Changmg global clrmate pattems may affect both flow and
temperature of the Fraser mainstem as well as tributary streams. ‘While this is a
potential factor affecting Fraser basin aquatic ecosystems, participants were quick to
point out that this is a research issue, and outside the scope of FRBAP

4. increasing human populatlon' One of the FRBAP objecttves is to "develop
~ information to anticipate and avoid environmental problems”. One -of the largest
o drrvmg variables affecting the status and /integrity of lower Fraser River aquatic

ecosystems is changes in human populatron Participants commented on the potential
usefulness of an "assimilative .capacity” model that could link development levels
- with changes in aquatrc mdrcators and :

5. spills and leakage Fmally, but certamly not least subgroup partlcrpants 1nd1cated:

- that FRBAP may need to use exrstmg records of chemlcal sprlls and leakage to help
develop loadlng values L :

24 Basin-Wide ISsues o o

There were a number of blg questlons that surfaced dunng the first portron of the
workshop. These included: L e _,‘ ) ro

. should the FRBAP be developed usrng a bottom/up (stress - response) or top/down'
' (response - stress) approach to momtormg" :

how can the FRBAP make decrsrons whxle other programs (e g EEM KCP) are stlll ;
bemg ﬁnalrzed" e L _
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+ 'what is the relative emphasxs in FRBAP on determining . condmon and assessmg
~trends versus 1mprovmg understandmg" '

. 'can a variety of different programs by different agencies that are "coordinated” by

.FRBAP produce an integrated assessment? (For thxs to happen, FRBAP would need
a blueprint for the mtegratxon process)..

Part1c1pants in all subgroups seemed to echo a general ‘need for baseline momtormg in
order to characterize ecosystem condition. However, research is still required to develop an
understanding of how to characterize basin-wide condition and to identify appropriate indicators
of condition. As illustrated i in Table 1, the level of our understanding and the quality of our data
’ vary greatly, depending on the mvestlgated subject and the location of the study

Table 1: : Relatlve understandmg ‘and data quallty for addressmg chermcal and blologlcal

questions in the Fraser mainstem and smaller tributaries.

1| Location = - Chemistry ] |
Headwaters and .~ » Poor Data Good Understanding '
Smaller Tributaries : )

Mainstem "~ | Good Data - - Poor Understanding

Assessment will u]tlmately have to be tied to thé process of’ goal development and

objective setting in the basin. In the meantime, most subgroups felt that FRBAP should focus on

- issues that we already understand (at least relatively) and for which there is wide- -spread concern

~ and interest, such as contaminant fate and effects, and changes in contaminant concentrations and
_effects with implementation of abatement measures. An additional role for FRBAP may be to fill

in data gaps (samp11n<y gaps or vanables not currently momtored) in exlstmg momtonng-

programs.

There was a]so general recognition of the tension between momtonng in order to test '

specific hypotheses and monitoring in order to generate hypotheses. The former will require
more intensive studies very near known stressors (i. e. stress-specific monitoring). The latter is
characterized by an extensive monitoring program to answer questions about general trends in
- condition and potential stressors or causes: of changes. When extensive monitoring indicates a

decline in overall condition or an undesirable change in some valued ecosystem component,

“hypotheses regarding potential causes may be generated if existing or potential stressors have also
been monitored. These hypotheses may then be tested through additional, intensive studies (such

an approach was recommended .by the non-point stressor subgroup in the second half of the

workshop). It was also noted that efforts to assess.the impact of local stressors and affects of
. abatement measures may be confounded by global change (e.g. globa] wannmg and ozone
depletlon) . _ ,
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‘ "~ One subgroup developed a conceptual model 111ustrat1ng the roles and uses’ for both
quanmatnve and conoeptual models in FRBAP (qure 1) : _

“calibration

“validation

| Figure 1:  Uses for models in FRBAP.
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* ' 3.0 FRBAP Monitoring |

B

~ After hearmg presentatlons from each of the three subgroups it became clear that the
partrcrpants had implicitly identified a two-by- two matrix of studies, as shown in Table 2. In
- cases where the available time frame is relattvely short, as in FRBAP, studles will generally need -
o focus, either on known point- or known non-point sources, dependmg on the spatial scale of
interest. To adequately address non-stress specific, more regional level issues not only would
- require a longer time period, but also a more sophrstrcated 1ntensrve, and statlstlcally ngorous
sampling scheme ' : : :

4

- Table 2: FRBAP monitoring options. :

_ B S | Local Spatial Scale A | Regional Spatial Scale

Shorter Time ‘ Point-Source Studies @G - Non-Point Source Studies @

Longer Time || Special Studies (3) . | Non-Stress Specific Studies (4) - "

_ Part two of the workshop was devoted to makmg a first attempt to sketch out the major
elements of a FRBAP monitoring program. For this part of the workshop, partrcrpants were again

divided into three subgroups with each. assrgned to examine one of cells (1), (2), or- (4) in the -

‘above ‘matrix. Partmpants were specrﬁcally mstructed to answer these questtons, pertammg to
’ FRBAP momtortng ' ‘ : : o '

" what to sample? what size Change to detect?;
- where to sample? (scale approxrmate number of srtes but not specrﬁc locatlons), -
how wrll the data be mtegrated” and

. -how wrll the _data_ be presented?

341 'Monitoring Terminology =

Before reportlng results from this portton of the, workshop, it is worth trymg once again
to encourage the use of a more umversal set of terms to refér to "monitoring”. Macdonald et al. .
~ (1991) have provided a set of seven distinct terms that refer to different aspects of what is
. generally referred to as "monitoring; these terms are described and explained in Appendix D.
General]y, though, monitoring consists of gathering a series of observations over time, generally

. for the purpose of detecting change through time. It is this repetitive nature that sets momtormg o

- apart from either inventory or assessment activities. Inventory or-assessment programs. can use
information and data consisting of single measurements or observations, although a series of

B
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'observatlons can be. uscd to better estimate the parameter(s) of mterest Informatlon from an '
assessment or inventory can serve as an important first step in designing a monitoring program.

For example estimates of temporal or spatial vanabrlxty are required for development of an-

efﬁcrent statlstlcal desrgn o ‘ : oy

3.2 Monitoring for Point-So'urce Stressors

. This subgroup 1dent1ﬁed 13 ‘separate types of pomt source stressors w1th1n the Fraser
basm in nor parUcular order:

. pulprmlls ‘
* sewage treatment plants;
* - stormwater outfalls (from municipal and anti- sapstam actlvmes)
* combined sewer outfalls;
* land fill sites;
_* mines;
* dams;
* cement plants;
- » - paperboard recycling plants;
-+ . metal finishing plants; o .
 chemical plants; ' o
» food processing fac111t1es and o ' R
. ﬁshhatchenes . I S ‘

Of all stressor types, point-sources have the largest number of existing programs already
in operation. Basin-wide, here are most of the major studies and programs that ‘are currently
: genemtmg data and mformatlon pertment to pomt source issues:

: *  federal provincial water quahty momtormg program
~ ¢ permit monitoring; o
" ' water quality objectives monitoring;
¢ Fraser Port monitoring; - :
~+  FREMP; |
. vcontarrunant/ﬁsh studies (DFO); -
» studies on large-scale suckers (SFU), ‘
 studies on leaches, water, and sediments (UBC);
" Phase II of the dioxin study; and ' - . L
* contaminants in fish below Prince George.. - T
There are also relevant data and information from these sources:

e Envirenmental Assessment apd Review Program (EARP) dbcﬁments

- - » studies that were done on sediment quality as a first step toward ocean dumping; and
o reservou studies by B.C. Hydro . , : o - .
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- . o Workshop partrcrpants whrle acknowledgmg that the exrstrng federal-provmc1al water .-
. quality program is well suited to helping meet the FRBAP objectlves recommended ‘that changes
be. made in the program as. follows -

1. Evaluate sultabllrty of exrstmg sites: All local mﬂuences should be documented and
_ " the surtabrlrty of each site re-examined. Partrcrpants suggested that in some cases,
better 51tes may be avatlable nearby ' :

20 Upgradmg all statlons to full status: This mvolves addmg ﬂow measurements to -
- the provincial station at Stoner; ensuring that all stations tested for the full suite of

_ variables;. adding sampling for sediments (bed and suspended); carrying out pilot
-studies to determine the suitability of using benthos for routine monitoring;:sampling

- fish during the low flow  period and - measurmg for growth, reproduction, and

demographxcs carrying out pilot studies to determine the suitability of using primary
e producers (e.g. algae, aquatrc plants) for routme momtormg, and sampling every five
= years for contarmnants in fish. S

~ .
3. ,Addltlonal parameters Total dlSSOlVCd carbon should be added to the su1te of tests
~ administered ‘to" samples taken under this - program. ~ As_ well, participants -
- recommended that the policy of penodlc rev1ews be continued to identify parameters

- or samplmg methods that can be replaced and ones that should be added

. : 4. Addrtlonal statlons In order to estimate loadmgs, it will be necessary to have a new
: . " station’ near Lytton (above ‘the conﬂuence w1th the Thompson Rlver)

5. | Coordmate samplmg across programs Thrs mvolves ensunng consrstency from.'
~ ‘one program. to another in sampling timing and methods, analytical procedures and
, data reportmg formats, among other consrderatrons e '

_ In the case 2 of provmcral water quahty obJectrves monrtonng (WQOM) partrcrpants notedp _
. that this program is not well suited to supporting the assessment aspects of FRBAP, since the -
'.’WQOM program deals ‘with only a few regulated chemicals. However, the WQOM program

- could provide useful background data in some cases, and may be: helpful .in_ determining

- abatement effectiveness for- certain locations. 1In contrast, for those parameters included in the

- WQOM program,. the data may prove ‘suitable for trend detection, especially in those (limited)

- cases where there are now five years data. A role for FRBAP, relative to the provincial WQOM
program, mrght be to test for biological effects at the same sites.. As: ‘well FRBAP ‘may wish to

add parameters to those that are already part of the WQOM program X

 Permit momtonng (PM) occurs at many point-sources throughout the basm but is

generally restricted to loading information for a limited number of parameters, although in some

~ cases' PM may include ambient measurements Moreover, while loading measurements are

: ~ continuous in some cases, in others they may be as 1nfrequent as monthly, or less. Currently,
- + Westwater is comprlrng an mventory of all permit monitoring” results: Workshop participants
. . ,suggested that, from an assessment standpomt for FRBAP, PM results are most valuable as a
" planning tool and mrght be useful later i in modellmg efforts As well in some (lrmrted) cases,

oo

A'j.“1,7“ o ESSALG.



FRBAP Discussion Paper.

~ permit monitoring data may be useful for trend detection. An appropriate niche for FRBAP could
be in sampling between periods required in the permit or EEM program, and providing additional
control sites for comparative purposes. - o : s B

The Fraser Port and FREMP programs can be useful to the FRBAP in providing sediment

data that are useful for both assessing baseline chemistry and toxicity, as well as evaluating
trends ‘through time. The fish dataset is also potentially useful for trend detection. Overall,

information and data collected by this program could serve to help FRBAP locate stations in the, '

" lower Fraser river.

1In the ‘area'of , aqﬁétic biota, there are a large .ﬁum’ber of current and past projects that

“could be useful in performing an assessment under the FRBAP. Unfortunately, to date there has .

been little synthesis, with the possible exception of DFO which is now -performing this function
for some fish studies. For trend detection, there is some longer-term biological. work being done
(e.g. at pulpmills, and DFO fisheries work), but again, there has been few attempts to pull these
data together to determine whether or not there are any discernible trends. Thus, there are two

tasks that need to be done. The first involves “tracking" ongoing studies, but this is probably best

left to the new Fraser River Board. The second involves synthesizing results, and might be
‘appropriate for the FRBAP. Synthesis and tracking should probably both'be done on a sub-basin

basis, and then integrated upward to the basin level.
33  Monitoring for Non-Point Stressors

.+ During discussions with this sub-group, it became clear'thét there are really four groups
of tasks required for an overall assessment. A prerequisite for any non-point stress monitoring
program is a conceptual model of the impact of a particular non-point stressor. However, it
became clear during our deliberations that these models must be spatially stratified. That is, a

_conceptual models for impacts at a variety of scales are required (e.g. local, a tributary, a sub-

basin). It is not clear that a single modél can simply be scaled upwards. Each of these models

-can then be used to generate impact hypotheses at a variety. of scales. The scale of interest will

determine which impact h‘ypothésisv is most relevant. Research (or research-oriented monitoring)
may then be undertaken to-verify hypotheses. These models and impact hypotheses can then be

used to build a quantitative model which can serve as a guide for parameter selection (e.g.

identify most rapid response variables for early detection), and to serve as:a guide for site
* selection (e.g. where impacts are most likely to show up first). a model is also-useful in overall
‘experimental design (i.e. number of 'réplic_:gtes and samples, and the frequency or spatial extent
of sampling). =~ - ' ' ; '

An irﬁportant paiallel' task in this -proce‘sjs is pfoducing an inventory which pfo_vides both -
potential baseline data, as well as one means of verifying the model. The sub-group identified

the following inventory needs with respect to non-point stressors (not an exhaustive list);
Forés;ry o -« road construction (e.g. length and rate) S 5

- * logging practices (e.g. clearcut or selective)
* silvicultural practices (e.g. herbicide or fertilizer use)
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| . ‘ _Agﬁculture; .7 e crop rt)’I"’s and "tate_ofvtla,lld ti”oﬁvyersion

- Urban Development ¢ population density
o ‘ . type and extent of zomng

Recreation . ’type, densny and 1ntensrty
. ' s foreshore impacts -

Linear Developments * development type -
o - . ' proximity to water -
U e length
S . nsk .
- The group also had some recommendatlons regarding t the locatlon of momtormg stations
and types of parameters which should be measured. The group agreed that the federal/provincial
~ stations should be maintained but that some additional variables should be added at some (e.g.
agrlcultural reglons such as the Sumas, Nicola, Thompson,, Salmon, and Bonaparte Rivers):

. penodlc measurements of pestlcrdes in sedrments (blota?)
* coliforms;
* primary productmty (penphyton and suspended chlorophyll a; TOC)

. » The group recommended sedlment monitoring at all of these stations. The reason for
- sediment momtormg was not to detect impacts of non-point sources, such as forestry. It was.
pointed out that erosion of Quaternary sediments within the channel itself cause specific sediment

- yield to increase until basin areas of about 10,000 km’, This means that-any signal from non-
point sources would be drowned. by tremendous noise in the mainstem. Sediment monitoring at
existing stations was seen, instead, as an important means of assessing impacts of sediment on .
water quality (e.g. contaminant fluxes). It was pointed out that sediment monitoring at Hope

_ stopped just as the provmce began water quality monitoring. Thus the two data sets do not

~overlap and-a relatlonshlp cannot be deterrmned (such as the one between water yleld and-
quallty) o

" The group recommended mmal momtormg in medium- srzed tnbutanes to detect impacts -
-from non-point sources (e.g. sediment inputs). If impacts are measured, monitoring may move
up- the channel to lower ordered streams to test hypotheses regardmg the relative contrlbutlon,
from dlfferent non- pomt sources and drfferent intensities of non- pomt actwmes '

34 Non Stress-Specrfic Momtormg
The goal of non- stress specific momtonng is to deﬁne the overall condmon of the Fraserv
"River basin. The subgroup 1dent1ﬁed a number of general prmcrples to gurde this reglonal

charactenzatxon work

. o e in selecting sites, try to avord the blases mduced by choosmg site- or stress- specxfic
locatlons, ; > .
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* choose sites that are as close to regionally representative as pOssible;

. focus monitoring efforts on well-mixed areas in the rivers; ‘

e provide data for statements of overall basin or sub-basm condition, not just for the
N - Fraser mamstem C . : L~

o work top-down (and upstrea_rn) in terms of indicators; diagnosis of problems;

* position regionally representative sites so that they can also act as reference srtes for
stress- specrﬁc momtonng, ’ _

o prov1de results in a format that can also be used in State-of Envrronment reportmg, S
e recogmze that bigger rivers and démonstration watersheds "wash out" variation, and
" that additional work in small basins may be necessary to complement work in larger
systerns,
. consider both lakes and streams;
s either capture "basin-wide" influences (e.g. long range transport of atmospheric

contarmnants), or flag them as "ignore, beyond our control" ~or control for these
effects in the momtormg design; , : .

. attempt’ to capture cumulatiVe effects that are apparent sub-basin- or basm-wide';
* consider blota, sediments, water quantlty and quahty and temperature, :

. .._whenever possible, bu11d on the exxstmg federal- provmcral water quallty network
e use a _gradren_t of drarnage areas; P

. _involve volunteers (e.g. for small stream e__vent'samplin'g);'and

*  maintain flexibility.

Determining’ "Condition"

The subgroup ldentlﬁed ﬁve questions that can be used to judge "condition™: 1) can I
swim in it; 2) can I drink it; 3) are the fish safe to eat, and do they look, smell, and task OK;
4) does the water look, smell, and taste OK; 5) is the ecosystem healthy? The last question
involves determining whether or not fish populations are thriving, there is an adequate food base
for the ﬁsh and that the ecosystem productmty is maintained through time. '
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After carefully examining all 13 sub-basins o'u'ttifined by Dorcey et al. (1991), participants

in this sub-group identified 12 possible new FRBAP sites that.would be suitable for non-stress

specific monitoring (Figure 2). These sites were selected using sub-basins as a stratification
_ option. However, the basin could be stratified on the basis of ecozones, streams and lakes, stream.
order, land use, or some combination of the above. The site selection procedure was to place
stations at the junction with the main-stem for tnbutanes An altemanve would be to use a grid -
o approach for smaller tnbutanes : ~

NG : 1A Tov'v_ns/éities
A\ RuideyHouse - | @ Existing Federal/Provincial Stations
.| Possible FRBAP Stations

N

_ Figure 2: - Locatlon of- exnstmg federal/provmcxal statlons and possnble non-stress spéciﬁc
o FRBAPstatlons S _ S -
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 The sub-group evaluated the exrstmg federal-provmcral program for surtabllrty in
deterrmmng condition and found that the stations are not truly regionally representative. In some
- cases they were selected for ease of. samplmg or proximity to flow stations. More importantly, -
ssome are not well mixed and are in locations where mixing is important (e.g. Hope, Hansard,
Spences Bridge, and Sumas). The sub-group, therefore, recommended adding 2 to 5 new stations,
systematically chosen on the main stem (e.g. Mission, Lilloet), some of which would be just for
physical parameters (e.g. temperature flow, conductivity).. In addition, ‘the group suggested
reducing the sampling frequency, since only carefully selected seasonal samples are required to
calculate an annual mean value They also noted that it would be valuable to have some event-
tnggered samples

A summary of the sub-group recommendations for what to monitor followsl
o Federal-Provincial'and'FRBAP Tributary Sites .

1. Temperature, flow, conductance: These three variables should be monitored to
assess conditions in the tributaries and to document stress on fish. Monitoring should
be continuous during July and August. :

2. Suspended sediment and/or turbldlty These variables are not only consrdered
contaminants in their own right, but they may be indicators of logging or agricultural
land uses in the watershed. However, when monitoring it is important to recognize
that about 90% of the suspended materials are moved in only about five days each
year. Thus, it was suggested that monitoring for these variables be limited to about
five tributaries. Monitoring for suspended sediments should be done during high
flow, but turbtdlty could be momtored contmuously '

3. Benthos (blomass, trophlc structure, lndlces) The purpose for monitoring benthos
is that this portion of the aquatic ecosystem integrates stresses through time. The
recommendation was to standardize for the habitat type (e.g. rubble, sand), and to
take five pseudo-replicates per statron Annual samplmg was suggested in the late
summer or early fall. :

4.  Small frsh (e.g. sculpi(ns):' These fish are ubiquitous residents, and they can be used -

. to screen for contaminants. If contaminants are present, then investigations should
- contmue upstream Smgle samplrng is adequate, unless problems are detected

5 "Biofilm (chlorophyll a, ash free dry weight): This is a good . 1nd1cator of
~ «eutrophication, and samplmg is only required once per year, each year.

6. Water chemlstry (ortho-phosphorus, base cations, anions): These data are needed
~ to help interpret observed changes in benthic communities and the biofilm. Following
_a sensitivity analysis of existing data, sampling can probably be seasonal. Collecting
~data seasonally will allow for calculatton of a rough estimate of the annual -

- phosphorus loadmg ’
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- 7. Merganser eggs (?): The eggs of this species contain contaminants in- higher
concentrations, so they are a good indicator of contaminants in the food supply
Samplmg only needs to be done once per year, each year,

-Lakes

8. Sediment cores and fish tissue: ~Although not clearly a suitable topic for the

- FRBAP, workshop participants suggested that collecting .sediment cores and fish

tissues from lakes would permit development ofa history of contaminant loads (e.g.

- lead, mercury, PCBs), land use 1mpacts and chmate changes Sampllng once should
be adequate S

3.5 General Issues
. / . L .

- During sub—group dlscusswns a number of other issues arose. For example, part1C1pants
suggested looking for opportunities to use common methods, ‘procedures, and timing across
programs. They also recommended periodic program reviews to both update sampling designs
* and the list of measured parameters. They advised tailoring monitoring approaches to the stressors
present, and to the river reach and ambient conditions. It was assumed that there would be a
strong QA/QC program, not just for the field portion of FRBAP, but also for the laboratory and
data handling and analysis components as well. The issue of data access was raised, but there
was no discussion of this topic. Finally, participants from several subgroups emphasized the need
for strong communications and planning throughout the FRBAP. They also recommended that
there be a strong link with the research component of FRAP, and that there be annual scientific
'workshops to share research and monitoring results, and to identify priorities for the coming year.
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