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ABSTRACT 
( 

In 1991 and 1992, Environment  Canada  audited three components 
of the sampling  program  carried  out through .the Columbia  River 
Integrated'  Environmental  Monitoring  Program (CRIEMP) 1991-93, to 
assess' the quality of the  collected data. 'These components  were ., 
water  quality  sampling in ambient  waters,  bed  sediment  sampling, 
and emergent  insect  (caddisfly)  sampling.  For  each  component, a - 
team. from Environme'nt  Canada  and another  team  working for .CRIEMP 
collected their respective samples side by  side.  !Ehe samples,  of 
each  party were then  analyzed'at  the laboratories  normally  used by 
this party. Subsamples  were  also exch&ged ' in the field  between 
the parties to allow,cross-comparisons  of  sampling  and  analytical 
practices. ' 

This report  presents 'the procedures used.by  both,parties and 
the anaJytica1.  data  obtained for these audits. Tkie (data  generally 
show good  agreement  between  CRIEMP  and  Environment,Canada  results. 

I 
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RESUME 

En  1991-1992,  Ehvironnement  Canada a 15td chargd de contreler 
trois composantes de l09chan$illonnage effectud  pour  le  compte  du 
programme  intggrb de surveillance de  leewvironnement  du fleuve 
Columbia  (Columbia River, Integrated  Environmental  Monitoring 

3 Program. - CRIEMP)  (1991-1993j, afin d@dvaluer la,  walitd des 
donndes  recueillies,  Ces  composantes  Qtaient la surveillance 
continue de -la qualitd des eaux ambiantes,  l'gchantillonnage  des 
sediments de  fond., et 1 'echantillonnage  des insectes adultes 
dmergeant  du fleuve. Pour chacune de ces composantes, une dquipe 
d' Environnement  Canada et une dquipe  travaillant  pour le CRIE" ont 
effectug  l'bchantillonnage c6te h cate, Les Qchantillons de-chaque 
partie ont  ensuite B t d  amalysds  par  Pes  laboratoires n-ormalement 
utilisgs  par  cette  partie. Les deux parties ont aussi dchangg  des 
portions 'd'd,chantillons .sur le  terrain pour comparer l,eur,s mgthodes 
d'&chantillonnage  et  dOanalyse. 

Le-  prdsent rapport' compare ies procddves utilisdes - et  les 
. .  . r6sultats obtenus  par  chaque  partie  pour  ehacune des composantes. 

' En pgngral, les resultats d'Environnement  Canada et du CRIEMP sont 
- 

' semblables . 
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INTRODUCTION 
/ 

\ 

The  Columbia  River ' Integratqd  Environmental  Monitoring 
Program, 1991-1993 (CRIEMP 1991-1993.) was, implemented  in the 
Columbia  River  from the Hugh Keenleyside-Dam'to  the International 
Boundary  from  September  1991 to March 1993. The program  was 
supported by thr,ee  levels  of  government  (federal,'  provincial  and 
municipal) .and by industry  (BC  Hydro,  Celgar.  Pulp  Company  and 
Cominco) to integrate their individual  monitoring  requirements  into 
a coFon program. . 

I 

, 

I Sampling for. the different  components  of this program .was ' 
conducted by several  CRIEMP  parties  and  a  consultant; the samples 
were  analyzed at~private laboratories. To  enhance*the eredibility 
of the data  from these diverse  sources,  Environment  Canada  audited 
three components  of the program to provide  independent  measures  for 
,these components, in terms  of  sampling  and  analysis.  Environment 
Canada  has  previous  experience  in  sampling  environmental  media for 
.contalhinant  analysis. 1 

, .  

Sampling  for  water  quality was audited in November  1991; 
sampling >for emergent  insects,  in  July  1992;  and  sampling  for  bed 
sediments,  in  September 1992. For  all  threetaudits, EC.staff  took 
samples'side by side  with the CRIEMP  routine  collectors (for water 
quality) or with the CRIEMP  consultants (for. emergent  insects  and 
bed sediments) . 

J 1 
I '  

This  report  presents the results  of these three audits.  Each 
audit is presented  in its own chapter. 

Y 

\ 

\ 
\ 
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I I 

CHAPTER 1 

WATER  QUALITY  SAMPLING AUDIT . '  I 
' .  

I. INTRODUCTION 

'I 
The water  quality  monitoring  component  of  CRIEMP  1991-1993 was 

conducted from  September 1991 to. October 1992. CRIEMP  staff 
collected  water'  samples  at  six  ,stations  at a frequency varying' from 
weekly to bimonthly,  depending  on the  station. and  variable.  CRIEMP ? 

collected  water  samples  at two of the stations (Birch-bank and 
Waneta) according to  the methods  used  for water 'quality  sampling 
under the Canada-British  Columbia Water Qua,lity Monitoring, I 
Agreement (!If ederal-provincial methodst1) . At the remaining  four 
stations, CRIEMP sampling was conducted  accordipg to methods 
followed by the British CoIumbia,Ministry of Environment, Lands and I 

Parks (BCELP) . 
As part  of' the quality assurance for the water.  quality 

monitoring,  Environment  Canada  (EC) c0nducted.a field  sampling  and 
analytical  audit  on  November ,26, 1991 at three of the six  CRIEMP 
sampllng  'stations. On that  date,  CRIEMP  staff  sampled all three ' 

stations  using  BCELP  sampling  and  analytical  methods,  .as  well as 1 
the f ederal-provincial  methods . EC . staff  conducted the audit by. 
taking  water  samples  side by side with the routine CRIEMP  water 
collectors 1 
analytical  results  obtained by EC will be. compared to those of the , 1 
routine CRIEMP monitori-ng. 

I 

Results of this audit  are  presented  below. Methods used  and 

i 

11. SANPLING  SITES. 

The three <CRIEMP  water  quality  sampling sites audited ,by " I  
Environment  Canada  on  November' 26, 1991 are shown on Figure 1-1 and 
are  desqribed in Tqble 1-1. 

I 

I 

. .  
\ I 

! . .  . 

'\ 

. ,  ' 
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Figure 1-1 
< 

' .  

Map of the Columbia  River  north of '.the ' International . Boundary 
illustrating the sites  :where  water  samples were'jcolle-cted  durinq I ' the C R I W  water  quality  sampling  audit  (November ,26, 1991) ' 

1 , '  - 
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LOCAl?ONS.OF CRIEMP  WATER  QUALITY  SAMPLING  STATIONS.AUD1TED.  ON  NOVEMBER.26,  1991 
1 

. ,  , . _ .  

I 

. .. 

Station' 
' Name ' 

~ H.K; DAM . 
Columbia River, , . : 

C Keenleyside,  Dam 1 

.* below the Hugh ' . 

' /  
I ,  

' I  

. .  
/ 

. .  

I :. 

I CASTLEGAR , . 

L 
, . Columbia,  River ' .  . 

,. upstream  of ',  ' .  . .  

Kootenay  River ' \ . .  
, \ .  , 

, .  

. " . .. 

WANETA 
Columbia River 

' ,  at  Waneta 
I 

2 

\ .  , . )  . .  .. - .  , 1 .  . 
_ I  

. ,  . ?  

. ,  , .  

I 

1 .  

Station 
' ' Location 

1 
. I  < 

, Left bank of the 
.. Columbia River, 

0.8 km  below 
I the.dam , ' J  

I ,  

. , .I Lat. I 49'20'32' N 
.- ' Long. 1 17O45'58' W 

Right bank:  near 
downtown,  Castlegar 

' )  

-Lat. 49O19'37' N 
Long. i 1739'13; w 

- 1 .  

Left  bank, 0.4 km 
upstream of the 

(%- Pend d'Oreille ~ . ' 

.River  confluence, ' 

at the  federal/- - I . , . , 

provincial water ' 

quality  station - . L 

kt. 4W00'34' N 
Long. 117O36'47' W ' 

. .  I 

\ ,  ( '  . . 
Land 

, Access 

4 .  

Via  Broadwater 
Road and a 

, secondary  road , 
. about 1 km , .  

. . 'downstream of . -- 
2 . the  dam' - 

/ .  
. \  . .  . .  

At the eastern end . 
o f  Third StrFet in 
Castlegar,  via  a 

-,secondar?y  street 
' to the North 

, 

. I  

'. - . .  \ .  
,,- . 

West side.of * . 
Highway 22AI ' . 

by the Cominco. ' 

monitoring station, ,< 9 

< I  

- \  
I , -  

. I  $ , .  
' . I  

\ 

\ . 



I11 . METHODS . ,  
" 

. .  
.; \ . , 

A), ~ Field. sampling 
I 

. -  
', 

, .  s 

i .  

, ,  I 

At  each 'station, samplhg  was- conducted ;from  a  river boat. ' ' ' 

Samples  were  'collected from,the upstream  side  of the boat  and, as 
much,as'possible, upwind. of the exhaust. . I 

' Water samples were  taken as ,simultaneously  as. possible 'by EC 
and  CRIEMP  collectors  working s2de by  side. Figure 1-2 presents a 'I 
schematic of the collection/analytical methods used-for )the audit. 
At each  station,  EC'  staff  collected,, twee.r.epl,icate samples for,aU 
variables,,  except tota1,chlqrinated phenols,  for which one..sample 
per  station was tcollected.. , ' 

. .  - , ,  . .  
, , ,  ' f  . . 

. .  ! '  

?- - CRIEMP  collectors  measured water' pH  in  the!'.'field with 'a hand- 
held  pH  meter.  EC  staff  did  not  do so. : 

three stations  for  general  variables  and  nutrients using BCELP I 
methods.  Single samples were collected below.the,.Hugh Keenleyside ' 

Dam  ("H.K.  Dam") and  at  Castlegar, -and triplicate samples were 
collected at  Waneta..  At  Waneta  only, C R I V  collectors.also took 
triplicate samples  for  heavy  metals  analysis  using the BCELP' 
methods.' Samples  f,or  metals  were  routinely  co1l;ected  at the other I 

two stations  .once 'every, two months. D,ue; ' '  to . a. .communication ' .  . 

problem, the, audit was- not, cynducted pn .a  'day  when samples for . 1 

metals were.taken at'these stations. 

- 
. _  

For this sampling, the CRIEMP  collectors took samples at  all 

t .  

\ '  

_ .  
- \  I 

For this sampling, the CRIEMP  collectors al.so took samples for I 
all variables  (except  chlorinated.  phenols) at all three' stations, 
using the federal-provincial  methods.  At  each stat,ion,  triplicate. 
samples were>taken for  general  variables' and: metals,  and nine 
replicat,e  samples  were taken.for nutrients. . . ,  'I 

Table 1-2 describes. the'  pre-trip preparation of the sampling 
bottles.  It  also  compares the procedures  used by.EC and  CRIEMP  for I 
sample collection  and  preservation.. . .  

\ ,  

, _  . .  I 
\ 

- Field  blanks  were taken by  'EC and 'CRIEMp. They. were made by I 
filling sample bott1es"with  distilled  water  in the laboratory 
before the trip.  These  bottles were taken to the  sampling. stations 

river wat,er.  EC .analyzed  from  'one to.  three f-ield  blanks  .for  all , I 

variables  (except  colour) at each  station. CFiIEMP analyzed  single 
blanks  for  most  variables  at the H.K. 1 .  Dam  and  at  Waneta, 

. and  handled  'exactly as sample bottles;, short of .. filling them with ' I 
I .  I 

EC  field  staff  also  made  laboratory. blanks, before thk sampling ,, . trip for  all  variables  except colour. : These, blanks 'were prepared ' 

1 as the field  blanks,  but  remained  in the labor,atory. I ,  I 
I 



I. . ,  Columbia  River  water ' ' . 1 . 
. ,  , '  

CRHEMP .: 
-BCELP 
methods. 
/ 

, .  , .. 
; ! 

, .  

. ." 4 .  

*AUDIT, I . '  Routine  CRIEMP  monitoring 
. ,  

, . . . . ,  
, 

" . I  , .  

FIGURE 11.2 . .  

. .  
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B)  Analytical ,methods 
. 

, .  
. -  

. I  ... + I  
. -  

I I .  , 
. I  

.\ 
. .  ' I  . . .  ! - 

Samp,les taken by  EC';,collectors, as. well as .the samples' taken 
by CRIEMP'  collectors 'using, 'fedetal-provincia.1 ' methods,  were' . 

analyzed,at 'the'  EC  laboratories. '.General  variables  and  nutrients 
were analyzed  at the Pacific- and.  Yukon RegLon. Conservation. and ' 

Protection  Laboratory in  West  Vancouver, B.C., according to methods 
described in Environment  Canada  (1979-1981)  and some unpublished 
updated  methods.  Heavy  metals  and total chlorhated phenols'were , 

analyzed at the National' LaboratQry for Envirgnmental  Testing' 
(NLET) ,in  B'iuclington, Ontario,  using some unpublished  methods 

/ listed  in the  ENVIRODAT-Provisional Dictiqnary ,of Codes ;(1993). 
. - .  \ 

'CRIEk samples.collected'using  th{e'BCELP methods were  analyzed ~. ,I 
at Zenon and, AXYS laboratories;  (located respecti,veILy in  Burnaby  and . ' 

Saanich, B.C. General variables',  nutrients,  and  'heavy metals were 
analyzed by ZFnon  according- to methods' described  in  Zenon (1976). . . 

and  unpublished  updated  methods ... Total, 'chlorinated  phenols'  were ' 

analyzed at AXYS' according to methods  summarised  in  Baturin  (1993). 

I 

- - 
I - ,  ', - .  

Table .!1-3 presents' the analytical methods and the detection . I 
limits  used  for  general  variables,  nutrients and.metals by the EC I 

and- Zenon.  laboratories. 
1 .  

*. ' 

, I I '  
I , .  . .  , ' . I  
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'TABLE 1-3 ANALYTICAL MEPIODS-AND DETI@~ON LIMITS USED FORTHE EMIIRONMENT  CANADA AND 
CRIEMP  WATER SePLES FOR THE NOVEMBER 26,1991 WATER  QUALITY  SAMPLING  AUDIT 

1 

/ 

Environment  Canada 

I 

CRIEMP-ZENON , 

' Variable 

1 I L  \ 

Unit 

L l  

ng CaC03 11 
mglL 
" 

" 

pS1cm 
mg1L 
mg1L 

.mg/L 
mglL 
mglL 

ng CaC03 I1 

mglL 

" 

" 

mg N I L  
mg N I L  
mg N I L  
mg N I L  
" 

mg PIL 
mg PIL , 

mg P I L  

mglL 
mg1L 
M I L  
mg1L 
mglL 
mglL 
mglL 
mglL 
mglL 
mglL 
mgll: 
mg1L 
mglL 

mg1L 
mg1L 
mglL 
mg/L 
PglL 
mglL 1 

mglL . 

I 

IAQUADA1 
:ode 

10101 
17206 
0201 1 
lot  done 
lot  done 
02041 
" 

" 

" 

" 

19105 
10602 
10301 
" 

'07555 
071  10 
07655 ' 
07655 

lot done 

15256 
15406 
15102 

13009 
56009 
04010 
48009 
27009 
24009 
29009 
26009 
03009 
2501 0 
42009 
28009 
82009 
38009 
23009 
30009 
33008 
34008 
8001  1 
" 

Ietection 
limit 

0.5 
0.5 
'1 
5 
1 
1 
0.02 
0.02 
0.5 
0.2 
0.1 ' 

0.1 

1.0 
" 

0.005 
0.02 
" 

" \ 
0.04 

0.02 

0.003 
0.003 ' 
0.003 

0.02 ' 
0.001 

0.0005 
0.003 
0.002 
0.001 
0.003 

(0.001 -0.002 
0.004 
0.008 
0.001 

0.003 
0.002 
0.001 
0.03 . 
0.05 
0.003 

Ietection 
limit 

enon 
lumber 

1020101 
1041702 
)010101 
)022101 
1241701 
~110101, 
" 

" 

" 

1 20  1  702 
2641703 

DO40101 
" 

" 

\ 

1081704 
1091 703 
l o t  done 
lot done 
1130105 

I091 703' 

1181703 
1190103 
1191703 

plus 

" 

" - 
" 

" 

" . 
" 

" 

" 

" 

" 

" 

" 

" 

" 

" . 
" 

" 

-- 
" 

" 

Method 

0.-pH4.5 
Autoanal. 
V i W d  
" 

" 

Meter 
ICP 

IC  P 
ICP 
ICP 

Meter 
Autoanal. 

I C  P 

ICP 

I .  

Autoanal. 
Autoanal. 
Autoanal. 
Autoyal. 
" 

Autoanal. 
Autoanal. 
Autoanal. 

IC  P 
IC P 
IC P 
IC: P 
ICP 
IC  P 
IC  P 

. ICP 
IC  P 

IC  P 
ICP ' 
IC  P 

' ICP 
IC  P 
IC  P 
IC  P 
ICP ', 
c..v. ICP, 
ICP 

ICP , 

Method 

0.-pH4.5 
Autoanal. 
Visual 
Visual . 
Spectro. 
Meter 
IC P 
ICP 
IC  P 
Silica 
htoanal. 
IC  P 
Meter 
4utoanal. 
. .  

4utoanal. * 
4coanal. 
" 

" . 
4utoanal. 

4utoanal. 

hutknal. 
hutoanal. 
hutoanal. 

IC  P 
IC  P 
not dope 
G FAA 
IC  P 
IC  P 
ICP 
IC  P 
not done 
IC  P 
IC  P 
ICP 
G FAAS 
not done 
IC  P 
IC  P 
Hydr.  ICP 
Hydr. ICB 
C.V. AAs/ 
ICP " 

Unit 

ng CaC03 I L  
mglL 
C d .  unit 
Col. unit 
TAC unit 
pS/cm I 

mglL 
m glL 
mg/L 
ng Si02 I L  
mglL 

ng CaC03 IL  

mglL 
" 

mg N I L  
mg N I L  
." 

r 
" . 

mg N JL 

mg N IL 

mg P IL  
mg P I L  
mg P I L  

mglL 
mglL 

mg1L 
mg1L 
mglL 
mglL 
mg1L 
mglL 
mg1L 
mg/L I 

mglL 
mglL 
mglL 
mglL 
mglL 
mg1L 
mg1L . 
M I L  
mg1L 

0.5 
0.2 
" 

" 

" 

2 
0.1 
0.1 
0.1 
0.05 
0.01 
0.4 

0.5 
" 

. x  

0.002 
0.002 
0.02 
0.02 

* "  

0.002 
0.002 
0.002 

0.002 
0.0002 

0.0001 
0.0001 
0.0002 
0.0002 
0.002 
0.0001 
0.0001 
o.Ooo1 
0.0002 
0.0002 
0.0001 

0.05 , 

G e n F l  Variables 

Alkalinity  (total) 
Chloride-dissolved 
Colour  (apparent) 
Cdour (true) 
Colour (TAC) 
Conductivity 
Calcium-total 

. Magnesium'-total 
Sodium  -total 
Silicon-total . 
Potassium-total . 
Hardness-sal'd 
DH 

11 Nutrients . 

Ammonia ' -  

NitrateINitrite 
Total  dissolved  N 
Total  N  (measured) 
Total  N  (computed) 

' .. 

Ortho-Phosphorus' 
Total  Phosphorus 
Total dissolved  P 

Total  Heavy Metals 

Aluminum 
Barium ' 
Beryllium 
Cadmium 
Cobalt 
Chromium 
Copper I ' 

Iron 

Manganese 
Mdybdenum 
Nickel 
Lead 
Strontium 
Vanadium 
Zinc 

, drsenic' 
Selenium . 
Mercury 

' Lithium 

. 1  

0.0001 2- 

0.0002 
0.0001 
0.0001 
0.01 
0.002 

C.V.: Cold Vapour C.V.: Cold  Vapour 

1 

, 
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IV.' RESILTS AND DISCUSSION 
I 

A t  

4 ,  
. .  . $  . 

. ,  

A) Blanks 
, :  

f . .  I .  
\ 

Table 1-4 presents -the arialykical results from the laboratory 
and  field  blanks. ' The laboratory  blanks  were,  prepared  and  analyzed . 

i by, Environment  Canada. (EC) .only'. . Both. .EC  and. CRIEMP prepared  and', 
, analyzed. field blanks-.' , .  . ,  . , , 1, , 3 ,  

, .  

The. results of the ..EC  laboratory  blanks  suggest some 'slight: 
contamination  for .total, nikrogen  and  some  m,etals . (aluminum,  cobalt, 
iron,  molybdenum/  and  nickel)..  Either the deionised  water  or th'e 
sampling ljotfles (or  both)  .could be the source o f  this problem, 
Except  for  nickel '.and iron, the concentrations.  detected  in the ' _  

bottles  were  well  below . leve-1s.  measured  in the environmental 
'samples.  For  nickel  and iron.- the measured  levels  of  contamination 

. .  

. ,  

wouid  affect the environmental  results i 
. .  . . .  

Data 'for tde EC  field 'bla,nks suggest  some  *slight'  contamination . 

for  sulpltate,.  ammonia,:  nitratelnitrite,,  total  nitrogen,  ortho- 
phosphor.us, total.dissolved phosphorus, al*minum,:barium, cadmium, 
cobalt,  iron,  manganese,  nickel  and'arsenic.  However,'most  values 

/ . measured  in  EC  field  blanks for, nitrogen  and  heavy metals were 
lower than the Zenon  detection  limits  for  these  variables.., ' . - '  

-. ! b .  The -CRIEMP field  blanks -for General Vari'ables 'showed  some 
. .  , .  I . .  

contamina-tion  for  conductivity,  alkalinity  and su.1phate: This'  may . 
be  a  reflection of the .bottle 'preparation,. The --bottles used by : 

sampling,. 'but were  simply  .rinsed with. deionised.  water.. The CRIEMP , 
field  blanks  for  ,copper:  and  mercury  also  showed, ,some contamination. : 

, CRIEKP' , for  General  Varia.bPes,..were n o t ,  washed  with soap prior to 

. '  , '  I . .  1 ,' ? 

In general, the levels 'in the c field- blanks- for  CRIEMP  and  EC 
were  lower  than  in the environmental  samples, 'Notable exceptions 
were some .EC  measurements  for  'ortho-phosphorus., ' total, dissolved 

' phosphorus,  iron,  nickel'  and  arsenic,  and solpe "CRIEMP-.measurements * ' .  
for  copper and, :mercury. ' 

. .  

. .  . ,  
I .  . I .  I 

I , - 

. .  . \  I 

B)  Field  samples ' 1 i .. 
I .  . .  . .  . .# ,, . -  

- 
, .  , .  : : 

Table 1-5 presents  the"  data for'  'all, ,variables., and Table 1-6 

methods. '. These  comparisons  were  not  done  by'statistical  methods,. 
due to theismall  data  sets  for most.variables, 

\ present% 'qualitative comparisons  between the,sampYing/analytical 

I Of ' the three ' audited  :'stations,  Waneta  was  sampled most- 

. .  
v 5 

I .  

\ 

completely.  At  Waneta, ; all. three samplkng  methods (CRI-, sampling 
. .. 

i 
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A) GENERAL VARlAB'ES 
S I  

e 

I >  

. .  . . -  

\ 

&on mbasured rea& silica - the CRIEMP-BCELP values were 
rsadjustedto SILICON by muniplying the reactive silica &la by (28/60) 
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' TABLE 1-4 (CONT'D) 

B) NUIWENTS 

Field blank Fkld b h k  

)RIEMP 
3cELP 

CRlEMP 
BCELP 

co.003, 

co:003 

c o . 9  @ 

' 
1. . \ 

I .  

'I 

' 

CO.003 

EC 

co.002 

co.002 
0.004 

CO.002 
JO.002 
0.004 

co.002 
co.002 
CO.002 ' 

C0.002 
co.002 
c 0 . q  

co.002 
CO.002 . 
co.002 

C0.002 
C0.002 
CO.002 

C0.062 
0.- 

d m 7  

40.002 

C0.002 
40.002 

CO.002 
0.002 

C0.002 

CO.002 
0.002. 

co.!xl2 

CO.002 

CO.002 

CO.002 
co.002 

0.- 

CO.002 I ,  

co.02 

40.02 
0.04 

< o m  
0.04 

CO.02 

CO.02 
(0.02 
co.02 

CO.02 
CO.02 
C0.02 

0.02 
40.02 
CO.02- 

CO.02 % 

x:; 

EC 

co.002 
CO.002 
co.002 

0.008 
CO.002 
eo.002 t 
co.002 

0.- 
co.002 

CO.002 , 

CO.002 
CO.002 

CO.002 

CO.002 

CO.002 
CO.002 
CO.002 

i O . 0 0 2  

.oaUon 

H. K. b m  
W o n  # 

11-1 

E n ?  ' 
11-4 

wlwta 
Satlon # 

Iv-3 

P 

I 

:0.OOq 

co.02 

, '  

L, 

CO.02 

co.oB 

co.08 

. / .  

<0.002 
OD05 

CO.002 

co.002 
CO.002 
c0.002 

W a i l e t a '  ' 
SWon J 

IV-3 

. :  c0.m. 
CO.002 , 

c0.m 

. i  c 
, .  . - . .  

I 

. : . 
, .  ~ . 

. .  

I v 
g N R  -. 

, '  
I 

, .  
. 1 . ,. 

. .  

. I . . .  
',.- 

f . .  . -  

. .  
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I . .  . , TABLE 1 -d ( C O h D )  

C) METALS 
~ \ '  

Fbld blanks 

EC 
c -  

0.010 
0.011 , 

0.020 
0.004 

co.002 
co.002 

c 0 . m  
c 0 . m  

O.OOb2 
co.0002 

CO.0002 
co.MM2 _, 

0.m1 
0.0001. 

C O . ~ l  
0.0001 

co.0001 
co.0001 

0 .m1 
0 .m1 

0.0001 
o.Oot?r 

0.0001 

C 0 . F  

0.0001 

. .  

<0.0002 

t 0 . m  
CO.OO02 

<0.6002. 
co.MM2 

<O.o002- 
co.Ooo2 

CO.OO02 
<O.W02 

<O.WCQ 
<O.oOCn 

0.- 
0.0042, 

0.0059 
0.0013 

0.0180 
O.OW5 

5 .  

\ 

0 . m 1  
<o.m1 

< o m 1  
<o.m1 

0.0001 
<0.0001 
\ 

8 . .  

15 -: . 

c .  
lboratoy 
#lank 

0.0001 

, 

0.- 

d' 

co.Ooo2 

I 

<0.0001, 

I 1. 

1 .  

c 0 . m  

<0.0001 

, i . 

co.01 

co.002 ' 
1 

.. 
. .  

, Fieldblanks ' 
,' . , 
- 
CELP ' 
RIEMP. 

0.004 

- 
. .  

:0.v 
1 

:0.Wl 

:0.003 

/ 

. .  

co.002 

co.001 

. .  
0.1 

, .  

<0.003 
- 



J 

p2!zz . .  

, 

I 

H 
ma. 

5a4 1 

KL7 

Wl  
67.8' 
673 

B O  

rn 
m.7 

0.3 

0.3 

0.6 
0.6 . 
0.8 

a5 

a7 
a? ' 
'a7 

a7 
a7 
0.7 

1 .o 
1.0 
1 .o 

1.1 .. 
1.1 
1.1 

a- 
am' 
am 

a85 ' 

0.85 
a= 
a- 
am 
am 

7.0 , 
7.7 
a2 

7.0 
8.2 
0 . .  

b. 
0.3 
a2 

1.78 
1.76 
1.m 

1.m 
1.87 
1.- 

200' 
1.m 
2M 

s72 
=4. 
e . 5  

67.9 
67.8 
bB8 

64.7 
6u 
m.8 

! 

as 
0.5 
OJ 

0.6 
0.8 
0.8 

0.7 
0.7 . 
0.8 ; 

0.7 

0.8 

1.0 
1.0 
1.1 

12 
12 
12 

a7 

an 
an 
aw 
0.74 
0.72 
an 
am 

am 

8.2' 

0.S 

.as 
8.0 

7.7 
8.8 
8.8 

92 

7.4 
7.1 

1 .m 
1 .a0 
1.55 

1.78 
1 .n 
1 m  

2m 

201 
2m 

7.m 
7.m 

7.e. 
7 x  
7.ea 

7- 
?.e7 
7 m  

2l 
2l 

> '  

'P 
I a C  
P 

= \  
Y 
Y 

0.3 
0.5 
1 .8 

0.5. ' 

0.4 . 
0.5 

0.5 
0 2  
a5 

ts 
<I 

ts 
cs 
CS 

ts 
<I 

4 '  

CS. , 

49.8 ' 
49.7 . 
sa0 ., 

50.8 
50.1 

, .  

sa2 

64.5 + 
64.4 ' 
64.0 

172 
17.8 
18.7 

17.4 
17.4 
17.7. 

192 
19.4 

tao 

- .  m- 

, .  i 

mom-Lpp. W f A S R " d  * 

. 1: 

. ,  

M S U J Y - d  
rpn 
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TABLE 1-5 (CONT'D) . 
\ 

" 
F" 

T - 
I 
- 
<( 
<I <I 

<I 
<I 
<I 

I 
I 
I 

I 
I 

<I 

I 
I 
I 

I , 
I 

. 

iC EC 

am 
am 
amp 
amp 
amp 

am 

amp 
a m  
1- 

aom 
Ump 
Ump 

D.Ol6 
D.m7 
am7 

0.016 
D.mO 
0.011 

0.14S 

0.163 

0.1M 
0.163 

0.162 

o m  
0.1 m 

0.165 
0.1 62 

a m  
0.101 
0.1e 

ais 
0.138 
0.1s 

0.1m 
0.158 
0.1s 

0.10 
0.15 

0.16 

0.10 
0.10 
0.10 

0.17 
0.17 
0.17 

0.10 
0.a 
0.18 

0.17. 

0.10 

0.10 

0.10 

avo 

a10 
- 

c 0 . m  
C 0 . m p  
cam 
C 0 . m p  
CO.002 
c 0 . m  

0.- 
0.- 
0.- 

0.001 

C 0 . m p  
0.m 

a m  
0.m 
0.001 

0.m 
0.008 
0.- I 

t0.m 
0.- 

0.003 

<0.0(12 
c0.m 
<0.m 

0.- 
0.m 
o.001 

# 

c 

t 

\ 

I 

0.10 
0.10 0.17 0.10 

0.10 
t 

\ 
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TABLE 1-5 (CONT'D) 
I'\ 

9 \ 

I '  ' 

I 

EC ' - 
am 
aop 
aoa 
aca 
a- 
aoa 
aan 
am) 
0.018 

amss 
amm. 
a m a  

o.mm 
om81 
o.mm 

o.mm 
o.mm 
o.mm 

0 . m  
0.QX)l a- 
O.ooo( 
0 . m  
0 . m  

0.402 
0.402 
0,402 

0.402 
0.OmC 
a m  

a m  
Qmoc 

0.402 

a402 
0.402 
0.402 

0.402 
a402 
0.402 

0.402 
0.- 
0.402 

aooo2, 
0.402 

0.402 

0.- 
0.0004 

0.- 

0.- 

0.- 

0.- 
0.m7 
ame 

a m  

o.a?lo 

0.02l5 

0.- 
0.02l2 
o.a?lo 

1 .  
R O l m  
0.- 
a m  

o.mo( 

0.m 1 

0.m1. 

0 . m  
O.ooo1 
O.Oo20 

0.- 

0.m 

am1 

a m  - 

I '  

SmUm # 
H . K h  

u-1 . 
%Ez 

w-4 

Hhnp 
*MI 
N-5 

H.K& 
Smlm I 

)I-1 

Smim I 
- 

11-4 

" 

N-5' 
smnm I 

a w  
aom 
a w  
aoa 
am 
ace4 

aaa 
a w  
aoa 

amm 
.amm 
ampc 
amm 
o m s  
omm' 

o.mss 
0.m- 

1 

0.- 

a m  

co.om1 
O.ooo( 

a m  
0 . m  
0.0rm 

0.402 
0,402 
0,402 

a m  
0.402 
0.mOC 

0 . m  
0 . m  
0.OOm 

a m  
a m  
a m  

c0.402 

caam 
aaw 

caom 
c a m  

c a w  
c a o m  
CO.OOO? 

C O . 4 0 2  

0.- 
0.- 
0.- 

0.- 
' 0.mOs 
0.0004 

0.m8 
O.Ooa0 
ame 

O.On5 
0.0(4 
o.mm 

o.mm 
0.a2 
0.mo 

0.0278 
0.0318 
a m  

a d 2  
0.m1 
0.0011 

amaD 
a m  
0.- 

O.oOp0 
0.- 
0.- 

.- . 

I 

\ 

m - 1  
w I 

I 

" 1  
H.KDun 
Shllml 

W-1 =' 
11-4 

H*nr(. 
SMmI 
N-5 

\ 

\ 

I -E€-1 

- .  
-I  
N-5 

I 

\ '  
. .  



1 

. . .  . . .  

.- 
,' . ' ,  

7- 

' . .I 

I ;.r I '  
. .  

i .  

1 I 

'. 1. 

. ,  

3 .  . ,  
I " 

, * I  

; .  I 

I 
I . ,  

\ I I .  



. .  

I 

.zo . 

using  BCELP  methods;  CRIEMP  sampling  using  ..federal-provincial 
methods; . EC  using  EC  methods)  were.  used to . collect  samples  for 
anakysis  of  all  .variables. 

At the" other  audited stations. (H.K. 'Dam and, Castlegar) , '. the 
routine  CRIEMP  shmpling  (with  BCELP  methods) was conducted  ,only  for 
general  variables ' and 'nutrients,  nqt for metals.  However,  .the . 

CRIEMP  co'llectors  .sampled f o r ,  these 'variables  using the federal- 
provincial  sampling techn.ique. This technique is not  regularly ' . 
used by the, CRIEMP  collectors at' these ,stations. . - 

1 

I .  

* I .  

I 
/ 

, 
\ , 

t 

1) General  Variables - . . .  , -, . .  . I  

The values  'for.  most  general  variab.les  were  either  identi.ca1  or 
very  close,'  among 'the three sampling/analytical  methods.  A  few 
exceptions  are  detaixed below. . . I I '  , .  - 

C R I k  -collectors  measured pH. in,.the' fieid,  but pH values'.for 

. .  
: I 

1 I . .  1 , ,  
, .  

\ S I  ' . 1 .  , ,  

EC samples  were  measured at, the fC Laboratory. . Therefore, the .data 
are  not  directly  comparable. , .  .: 

' - ,  * I -  

The .CRIEMP-BCELP  niethod gave  some s,lightly elevated  levels for., 
alkalinity,  chloride  and magnesium.' These values  may  .,be  related to 
the bo~ttle preparation  procedure  used by Zenon; ,some elevated  field 
blanks  values  were  also  noted  for:alkalinity (see above). ) '  

, .The C R I k  federal-provincial  method  gave  slightly  elevated I 
The EC 'and CRIEMP  federal-prbvincial  methods generally. gave ' 1 

levels for. calcium.. There  is  no  .apparent reason, for this result. 
' 

equal,values, except for.some  potassiF,,sodium, calcium,  hardness 
and  aluminum  values. ~, , ' 

4 
I *  

, .  

. . .  
I 

i 

' . . .  I 
< . ,* 

2) Nutrients 

The .values,  reported by Zenon  (CRIEMP-BCELP) ,: when above the 
detection  limits,  are  slightly  lower than those for the other two' 
methods. The.closeness of the'Zenon detection'  limits to the 
reported  yalues makes,  further  coniparison  difficult. The EC and- 
CRIEMFfederal-provincial methods  generally gave equal  values. 

I . I  I . .  

I .  \ 
I 

\ I 
: , , 

. . - .  
I 

I '3) Heavy  Metals 
. \ , . /  

The CRIEMP-BCELP  method  showed  .higher  values than  the  others- 
for  aluminum,  iron, manganese,  zinc, -mercury ,and thallium. ' It ' ' 

.showed e'qual. levels for  barium,;; copper  and  lead. For cadmiup, 1 
I 

1 



I " 

. .. 

- .  

f 1 ,  

1 , -  

' ' 1  

cobalt, ' chkomium,  molybdenum,  nickel, , vanadium  ana  arsenic, the 
higher  Zenonxdetection  limits  prevent  comparisons  wf.thrEC values. 

values,.- The, data,'indicate  potential'  limitations  in  comparing 
levels-  between  sites'  because < .  of  Zenon's-,  higher  detec,tion,  limits. 

' .  The 'EC,.and.'CRIEMP federal-provincial  methods  generally gave equal' : 

1 I . '  . '  

' The EC detection limits'..are ,much higher than the CRIEMP-BCELP 't 

(AXYS) detection limits:  (tablet 1-7) , 'thus, limiting 1compar.i'son of' . , 
the data. 'All'the EC values  are  under EC.detection limits.  Only 
three CRIEMP-BCELP  values  are at. or  over the-AXYS detection limits. 
These . values are, much  iower than.  the" corresponding  EC  detection . ' 

.- l'imits. In 'this \case, EC's higher  detection,  limits  restrict the - 
value of 'EC's data  for  environmental  samples. ! 
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. a  , ,  

CONCENTFIATIONS OF CHLOROPHENOLS IN WATER SAMPLES 
COLLECTED  BY  ENVIRONMENT  CANADA  (EC) AND CRIEMP FROM THE  COLUMBIA  RIVER 3' 

. FOR THE  NOVEMBER 26, 1991 WATER QUALITY  SAMPLING.AUDIT, , , ,  
.~ 

, ., I 
i .  .. 

. .  
I :  

All data in ng/L .--' denotes ,.not analysed' , ' ( ) denotesa rem'ark at end o f  table , ' 

. . I  
. ,  

1 .  . .  - 
. .  H. K. D m .  

Compdundname .' CRIEMP' 
EC  BCELP 

? 

2-chlorophenol 
3-chlorophenol, . 
4-chlorophenol . . 

2-chloro-5-methylphenol 
2,6-dichlorophenol , . 

4-ctiloro-3-me,~ylphenol 

3,5-dichlorophenol 
2,3-dichlorophenol 
3,4-dichlorophenol 
2,4,6-trichlorophenoI 

. 2,3,6-trichlorophenoI 
2,3;5-trichlorophenoI 

2,3,4-trichlorophenoI 
; '' 3,4,5-trichlorophenoI 

2,3,5,6-tetrachlorop~enol 
' I 2,3,4,6-tetractilorophenol 

2,3,4,5-tetrachlorophenol 

' . 2,4-dichloiophenol . 

..' 2,4,5-trichlorophenol ' , 

a. ' 

- Pentachlorophenol 

. .  
, ' c$%tIegar ,' 

I ,_ Waneta 
I ' I I CRIEMP CRIEMP 

EC'  BCELP 

s65 . " 

EC ' BCELP 

4 0  ' , " ' 

'*  <65 " . 

<j05 I " <1,05 \ ' ,  -- 
4 0  I " 

<40 , <1.2 540 ~ i 2 . 4  . .  

'. , <55 . * 20.3 e55 <0.6 . 
,<65 ." , <65 ,! '--"' 

. .  

4 0  r '  ~0.3 <50 < O S  
<35  <0.2 ' 

. <40 40.4 <a'; , <0.2 

<35 <os 
<65# - .<0.3 (65 ~ 0 . 6  

< 50. ' 9.8 (1) ' <SO . . 5.1 (2) 
, .<65 <0.4 <65  50.6 

' <55 <0.4 <55 ' . .<0.3 ; , 

. < 4 5 . : ,  <0.2 

<70 -' . <0.4 ' ,, <7Q. , jl <0.3 : ' 

<45  <0.3 - 
<SO' -, k q . 3  , I 460 , < O S  

<80' ~ C0.4 . .  
<80 CQ.4 

. <60 . , 0.9 (3) <60  .<0.6 
<90 , ' <0.3 

<85. . ~ 0 . 4  <a5 ~ 0 . 5  - ' , 

<90 <0.3 

- 
\ 

I ,  

/ 

I 
c 

(1) Detection  limit: 0.3 naL 

43) Detection  limit: 0.9 ng/L . .  

, .  
.. 1 r .  

J ' (2) Detection  limit: 0.4 ng/L , ,  , .  

, '  
, * .  . 

. I  . .  

I 

\ *  
i .  

I -  

! I 



This  'field  audjk' was conducted  on a date 'when the CRIEMk' , . 

samplers did not, routinely  coliect a complete ' series ..of .water . i 

. .samples. The usefulness of the audit  was  somewhat  diminished,  by' 
this fact,  which was caused by a ,misunderstanding  between  CRIEMP 
and  EC  staff.. Therefore,' good. communication is-recommended. 

. .  

, . I  . '  - . .  

The EC laboratory  blahks  suggest  slight contamination' for some 
variables. Th'is fact  illustrates the need  for quality contro1,on.. , 

. the bottle  'washing  operations  and the). water deion-ising-  system. 
Therefore,,  .CRIEMP  should  optain  such QA/QC data  from  the.  analytical . 

' The EC  and CRIEMP  'field  blanks  were  mostly , clean. . However, 
slight contaminati,on,was detected,  mainly  in  some EC.field blanks. 
EC took  more  field . ljlanks, and  its  detection  limits  were lower,; 
_. both  factors. increased' the likelihood  -of  lldetect"s@l .. Therefore.,  at' 
each  sampling  run,  CRIEMP  sampling  staff  should collect'one>-field : \ 

' . blank at each  'sampling site for each variable-' or 'group OF 
' va,riables. The purpose of these multiple!  field  blanks is.'to. detect 

-, gross,  contamination in the field  and  quickly' assess, its.. extent;., 
sampling  staff can then be  +prompted to avoid 'it. ' ,  . \  . - 

. .  

$ '  

- . laboratories  on . .  ,a'  regular  basis. , 
' .$ - s .  

I 
( 

-.. 

. 
\ .  

\. - I .  , .  I '  ' f  1 

' C R I T  took single 2-li,tre samples a't) all stations for  several . 1 

. .  

variables,'  except'  at  Waneta ' (and  'only  on the date of- the. audit.) ,. ' . .  

Triplicate  samples  shoqld be taken occasiofially  (e..g., four .t.o. six- \ '  

.! , I  ' times a year) at each, station .to. estimate -the ,variability of the, . ~ 

-. I '  *)J . I data  and to detect sample contlamination. '.. , . I 
. I  

. I/ 

. I  
.. . .. 

8 .  . , .  _ ,  . 
' ' CRIEMP was collecting  2-litre  samples  in.'pblyetlnylene  bottles . . ' . 

: i  

, '  . to measure the GeneraiL Variables and the Nutrients;-'subsa?ples were 
I ~taken _at: the' laboratory. .I ;Although* the data  in- this;., audit  do  not 

' ,indicate  any  problem., the 'CRIEMP approach preserits  a.-.risk,:  if the 

' the ',laboratory, more variables -will ' be  af-fected thin if separate 
* % .  ,bottles are  used.  Therefore,!..  CRIEMP  should  consider the -use  of . 
. separate 'sampling , .  bottles. , ' . I  . ,  . ,  /- 

. -  

single  sample ,is contaminated in the field,  during  'tkansport 'or at . . + 

. ,  . .  . . ,  " I  ._ 

For  severai  heavy  metqls;  the'  ,CRIEMP  analytical detection 
limits  were  higher than .the levels  'measured by,. EC  '.at ,all three', 
audited  -.stations. ,These metals  were  cadmium, ' .cobalq,.  ..'copper, ' . . . ' 

,\ molybdenum,  .nickel,  lead,  vanadium,  zinc,  arsenic,.  mercury .and 
. .' thallium.  Therefore,'  on the date,.  of .the . audit, -, CRIEMP  may have . \ , 

missed  differences  between the sampling:stations,located upstream.. - 
. -and  downstredm of Cominco,  even' i$ metals samples  had  been  :taken'  at , . 

the upstream  stations. 'For future  .monitoring,.  'the  ,.CIhMP.,detection 
. , I .limits  for  meta.ls should' be lowered,-to those "used by  EC,  or  lower . , . ' .( . .  . .  

. d  

" 

> . .  , 
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CHAPTER 2 
I .  

c 

I 

I. INTRODUCTION 4 ,  
, . ' ;/- , - . .  

1' ' 
! * .  

I . .  I ' 1  
I ' .  ! 

1 ,' The bed.  sediment  sampling-  component of CRIEMP  was  conducted by . 
N,orecol  .Environmental  Consultants, in September 19,92,. The groups of , 

chlorinaked:.  organics, tota1,'nitrogen and ca,rbon,'  and particle  size I ' 

distribution. As part of. the quality  assurance  'component of '' 

CRIEMP,  EC  conducted, a field.  sampling,  and'  analytical.  audit'  of the 
sampling  done by Norecol .at two stations in, the .'Columbia River. I 

This  audit  consisted  of  two'.parts'as  described  below. 

. .  ' . The ' first  part of the audit  was  Conducted  to"  compare the , , 

'cleanliness  of  sampling'  .by ',Norecol and by EC,. . It was done  at  a 
station  located  upstream  of -both' Celgar  pulp .mill and  Cominco 
smelter. .. Both. teams  were ,to sample &de, by side  with their own ' 
equipment  and  have 'their samples  analyzed at their respective 

i laboratories.  Moreover,  each  team was to provike  subsamples - f o r  . . , 

analys'is"  at  :[the;)  other .te.am,'s- ,laboratories, to compare  analytical . 

' . 'variables, ,measured' in, the bed  .sediment  sampl.es,+were heavy metals, ' ' 

I . .  
. .  

_ I  I 

. .  

- , values  measured  on  similar../samp'les. , .  
, -  

The -'second part  of - the audit was conducted to compare 'the 

common  origin.  It  vas  done  at  a  station  located  downstream pfh -both. ; , 1: ; . ' industries.c  '!Norecol, collected  one  large  sample  and made subsamples , 

for  their own laboratories  and f o r  the EC  laboratories. . , 

" ' analytical  results  from the 'different  1aboratorLes on subsamples of '' 

\ . I  I 

. '  . .  , , -  
-1 . , 

. . 
I ,  ' .  ' ' \  

( .  ' - _  , .  
. .  

11. S ~ L I N G  SITES 1 
. .  

. .  
. I  ' t  ! 

The stations  sampled by . Envir-onment  Canada  and , Norecol  for 

'\ /The- site -in .Lower- Arrow'.Lake i s .  a control s,tation.  it^ is 
* 'lqcated  upstream  of the industries 1pcated.in Castlegar  and Trail. 

'this audit  are shop .in Figurd 2-1, and described.:in Table 2-1.. 
. . /  I / 

The -first part of the ,,audit- was conducted  at this site'.. . .  

' t  

, .  I .The'  site  ..in the Columbia'. River, is located  downstream of the ~ ' 

' industries  in  Castiegar.  and Trail.,,,  ".The  second  part of .the< audit ~ 

. , -  .was  conducted  at this site. " ' ' . 
.f. ' , 

. G  . .  . .  
I a .  . .. . 

. .  
I .  
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' L  . ' A) Sampling  equipment.. . , 
. .  

' .  

. .  

All  equLpment  used 'to collect  and  handle the bed sediments . 
were. made of staihless  steel, 'At each  station,  just  before ' .. 
sampling, EC  cleaned'each  piece: with  phosphate-free  soap,  rinsed ik 
with  de,ionised  water,  dried. it in air, rinsed: it. witlh acetone  and . . . .  

. hexane, and  kept"' it. 'wrapped ' in, baked  aluqninum' foil. until!  usage. 
'Norecol used the,same procedure,  except  that  river  water wa.s used 

~ 'instead of deionised.  water  for 'rinsing. , ' 
- .  

' 5  

Because  of the early  loss of the Norecoi &an dredge'  during . . 
sampling,  Norecol  used the-Environment Canada  Ekman  dredge  at  all . 
stations,  including .both audit . stations , ' Unfortunately.,. . this 
modification  partly ~ defeated. the .first  ,objective  of the' sampling ' 

.audit, which  was to compare the overall.  cleanliness ;of.. separate- I 
sampling operations,by.both teams. 

. .  

. \. c .  

I . L I  - .  
\ \ . .  

B) Sampling  procedure \ " I r 

. ' The .,bed sediment  samples  were  collected  -either  with  an  Ekman, 
* dredge. or' with' a .'scoop',  depending on the water  depth. .. In :either 

I case, ' .great  care was taken to avo'kd -contamination :Erom .boat gas 
, fumes.,,  Personnel wore,clean polyethylene gloves..' 

' ,  

- 
, .  L . '  I 

- .  . .  - I 
\ _ .  

't. . 
. ' 1) Ekman dredge. ; . ,  

, .  ... 
2' , 

' Bef-ore  each.  sampling, the open  dredge  was.:rinsed  a  few  times - j .  , .I 

\ 

in thelriver. ,The  dredge was'$lowered, and the depth1 was measured 
approximately' by. the length of rope  needed  for 'the dredge. to reach , ~ 

. the bottom.  Efforts  'were made. so that the .dredge hit  the'  bottom . ' . 
. vertically..  After  retrieving the dredge, the overlaying  water was. (I 

. 'dqained as  much  as  possible, and the dredge  was  opened  inside  a 
tray. ' The  top  layer (2-5 'Fm) of the bed sediment  sample  was  put . 

. into a bucket,  and.. the' rest ,was discardeg, . ,  -,This  procedure  was 
reReated  until  .there.  was ' enough  top-layer  sediment -for samples., 
'The contents of the bucket  were  :well  mixed,'  and^ dispensed  into the 
sediment  saqple  eontainers: I >  

I 
. .  

I ). - 

I. 2) I, scoop 
8 -  

, -  
I 

, -\ . : . -  , 

.When the water  depth  allowe-d  wading, the ,top  layer of the bed' , ' . 
sediment  was  collected  .directly wi'th a  scoop  aqd  ,then puY.into a 

procedure  was  repeated  until  there  was  enough 'top-lay$r  sediment. 
The ,contents o f  the bucket,  were  well-  mixed,  and  dispensed  into the 
bed .sediment  sample ?containers; 4 .  

' bircket. , Care  was  taken to ,avoid  sampling  in  footsteps.  This , 

I 

~ I' 
- .  

I '  , + .  .> 

.I / 
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. r 1 

. .  
1) Environment  Canada . .  D, 

. Sediment -samples for analyses of oraanics  and-. for carbon 
joraanic and inoraanic)  and  nitroaen (@1CCN@@4 .were put  into Teflon, 
jars  which  had  been  wdshed  with , phosphate-free soap,. rinsed' with 
deionised  water,  dried  .and  rinsed  with  acetone  .and  hexane.  Samples' 
were, kept, on  dry ice. 

Sedimeng  sample& for" analyses of heaw' metals  were  put into' 
.' polyethylene  bottles  which had- been  washed  with  phosphate-free, 
soap,*immersed overnight in 10%  nitric  acid;  rinsed  with  deionised 
water, .and.  dried in air.. - Samples, . .  were  kept "on dry  ice. .. 

, .  
c '. . 1  

\ 

, ,  1 .  

1 ,, 
. .  ,- 

/ , I  

, .. i 
I 

, .  
I I ,  

. '. - )  

,- ~ Sediment -samples for  particle 'size analkis were  ,treated the . ' 

same :way as the metals  samples,  but  were  placed\  on  regular  'ice, not ' . 
$ 8  

, on  dry  ice. 

.. . 
2) Norecol, 

, t  

\ 
e-. 

.~ 
. Sediment  samples  for  anaiyses ,of loraanics and,  heaw' metals 

were plac'ed  into  glass  jars.  (precleaned;  respectively, by the AXYS 
and  Zenon  Laboratories)  and  kept  frozen on dry. ice. Organic and 
inorganic  carbon . .  and  nitrogen (@*CCN@@) were  analyzed 'from the heavy 
metals  jars. 

Sediment.  e,amples  for  <particl& size -analysis were' put into, 
Whirl-P,ak  polyethylene bags'and'placed  on regular  ice. 1 8 

L -: -I 
, 

\ 

, >  

. .  , ' .  L . .  . ' .  I 

D) Analytical  methods 
. .  

The Norecol.  samples (and.  the subsamples.  from  EC)  for  total 
heavy  metals, total- carbon  ana  .total  nitrogen were analyzed at 
Zenon . Environmental Labo;atories  Inc. (Norecol  Environmental 
Consultants  Ltd,  1993;'Zenon Environmenta1,Laboratories Ltd,.1993). 
Total  metals were determined by Inductively  Cpupled Argon- Plasma 
(IC-). Wsenic ,and selen'ib Were, determined by ICAP-hydride 
generation.',Mercury-was analyzed'by  digestion of organomercury and 
W analysis..  Total  carbon was deterpined, by combustion  (LECO 
method) , and total inorganic carbon. was  determined . on an .ashen 
sample,. The difference  between these two vazues was total organic 
carbon. Total  nitrogen (free ammonia  and  organic!  nitrogen)  was 
measured by ,the Kjeldahl  'method. . ,  ' . " . I 8 .  

\ 
'. 

. I  

u 
'I 
I 
.I 

. The Noreco'l samples,'  (and the subsamples  provided 'by EC) for 
dioxins,  furans,  chlorinated  phenols . -  and  particle size distribution ..' I 

./ . 



. .  , .  

were  analyzed  at .AXYS .Analytical' Services  Ltd in  Sidney, I B.CI ', 
(Norecol  Environmental  Consultants.l  Ltdi 1993) . - .The samples Cor ' , 

'Chromato,graphy/Mass.'  Spectrometry. The' samples  for  .particle  size ' I 

.'distribut.ion  were  -analyzed by the .pipette method for. the smaller . ' . 

particles? (less  than 0.062 mm), and  !the- sieve method. for the larger 
particles. 

The %C samp>es  (and the subsamples.  provided  ,by  Norecol) for  
total  metais,;dioxins,.  .furans,  chlorinated  phenols, total nitrogen 
and total carbon  dere  analyzed  at the National.,Laboratory, for 
Enviroquenta,l  Testing  (NLET) . in' Burlington;  Ontario  using , ~ 

unpublished 'methods listed in- the EWIR,ODAT. Provisional  .Dictionary . , 

of Codes \,,i1993.) ,'Sanpples . ,fos total  metals were' digested in' 
! perchloric-nitric  acid  and then. analyz'ed .by  atomicOabsorption  with . j '  

direct I aspirati6n. ,The. 'sample,s, Cor.  ,chlorinated -organics  were . , '. 

, analyzed by Low  r%solution Gas 'Chromatography/Mass  Spec&ometryi . ,: 
The samples for  total .nitrogen were  analyzed ,by the CHN  'analyzer. 
method4  These  samples  were  also ana'lyzeij with  the.:CHN  analyzer  for 
.total  carbon  and  total  organic  carbon; the:' difference  between  these 
two values  was  .total  +norganic  carbon., . 

, chlorinated  organics  were analyzed.' 'by High  Resolution Gas 
. >  

, .  

I . j  

I .  

L 
c 

* -  , .  
3 .  

- \  

. -  

. .  . I  

; I ' l', .I . 
, I  

, I  

t .  

EC.a'lso,  .made  kubs,amples  for  dioxins  and  furans ak both  audited ' , 

stations 'for  ana1ys.i.s  at a  third  laboratory, Zenon, Environmental . , 
,Laboratopies.  Zenon  analyzed  these  samples by High Resolution , 

'Chromatography . coupled. ,to  'a High  .Resolution* .Mass, Spectrometry " . ' 

utilizing 'ion  monitoring. ,. 1 .  , I 

'The .EC samples  for  particle  Size  Distribution  wereianalyzed  .at 
the Environmental  Surveys ,Branch Sediment  Laboratory  of  Environment ' , 

Canada (New .Wqstminster, B.'C;-) by: the U,S.  Standard-  Sieve  method , 
(Water, Res.ources  Branch, 1988) . .Particles smaller, than 0.0625 mm 
were.not separated., , .  I .  
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IV. RESULTS  'AND  DISCUSSION . 
I 

. .  
: I  ' , 

A) Heavy  metals 
.. 

1 .  ' ,-" 
Table 2-2' presents the heavy metal' data. for this audit.  Each 

sample was.  split- in the f i'eld,, ,and  subsamples  were  'submitted to ,the . . 

NLET  and  Zenon analytical.labo$atories. .Table,.2-2  'presents the. 
analytical  data  and their mean?. Tor both  upstream  and  downstream 
sites,  NLET  reported  higher  values than Zenon  for  several  metals- . 
(Co,  Cr,  Fe, Mn, Zn) , 'but the reverse  situation  was  observed  for 
other, metals  (Cd, Pb) , ' .For the upstream  stati,on  only,  a  "paired 
comparison test of the means .,by a  two-way.  ANOVA'.  without  replication 
with  .randomized  complete  blocks" (Sokal' and .Rohlf, 1969). was' used 
to test if the data'obtained ,at,NLET were significantly,different, 
"(P s 0.05) from the.  data, obtained  at  -Zenon, The, conclusions of 
this analysis.  are.  presented 'in Table: 2-3. ' .The N,LET  mean'  values  for 
this stati'on were  significantly  higher  than the Zenori mean  values 
for  chromium, 'iron and, nickel. 

'ChromiA,'values  measured by: NLET,  are  {higher. than those of 
Zenon,  especially a,t the upstream  site  (by  a  factor  of 2 .to 4.) .. 
Zenon's "QA/QC'report  for the  CRIEMP,sediment monitoring  program" 
(Zenon  Environmental  Laboratories Ltd,.1993) shows  a weak recovery 
(17%) for  chromium  from  a  certified  sediment  sample,  but  a 119%. 
recovery for. chromium  in  a  spiked  sample,  Zenon  attributes  such  an - 
erratic  performance. to a ,possiblef incomp1ete:acid  dig,estion of the 
sediment I samples. 

I 

_ .  
. I .  , 

. -  
. .  , 

I ,  , 
, I  

\ .  
. .  

. For the "upstream.  site,  both ,NLET  and Zenon.idata sets)  showed- 
higher  levels  for  most  'metals  in the EC  subsaqples ,, compared to the 
Norecol ' subsamples .(Table  2-2') ,. As each  sampling  team  collected 
its own samples, these differences  may  reflect  real differences' 
between the samples.. . . , 

. .  

. .  . 
I .  - .  1 

A t .  the downstream  site,  -where"Norecol  collected the sample ' .  

, ,  

( '  used  for  quality  assurance, the values  for the subsamples  put  into 
EC  bottles,  and  Norecol  bottles,  .then  all  analyzed  at :NLET, were ' 

comparable,. . This shows that the bottles  used , by  EC  and Norecol 
, were  of  s,imilaT  clean1,ineSs. , '( ; .., . , - ' .  

r ,  

In conclusion,  NLET  .has  reported  higher <values ,than Zenon  for 
several  metals. The'performance o,f each  analytical  laboratory  for 
the analysis  of  standard  reference materials, should  be  examined to 
determine the ,accuracy of the results. . ,  

. -  . .  
. . -  . .  . .  . .  

B) P.arti'cle size , '  

, $  \ '  I 

. Table 2-4 presents the results.  for  particle size'. For. the 
particle  'diameters  between 2' mm' and 0.0625 mm, .the percentages are; 
fairly  comparable.  Environment  Canada did, not  separate  particles' 
finer  $than 0.0625 mm diameter.. . , .  . .  
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T&U 2-4 ' . . P A & E  SIZE ANALYSIS OF THE.CO'L"MBIA RIVERBED SEDIMENTSAMPES. : 
. .  COLLECTED  D,URlNG  THE  CRlEMP  SEDIMENT  SAMPLING  AUDIT ON 3 

, e : . ~. SEPTEMBER 1 AND . 2,1992 , .  AND ANAL'hD BY  THE  EC ANd AXYS LABORATORIES 
, .  ' , ~ ( .  ... 

I ,  , , . . .  . .  i, . .  

Analytical data: . .Percentage.(in  weight) finer than indicated,mesh  opening. 'I , 

. .  
. I  . 

, .  
I . , I  

' \  

\ 

I .. , 
I. . 

' I  . -  
A) Upstream  (control) site ' , Arrow Lake near SyhngaCreek . ' i 

. ,  

AXYS laboratory 
EC Norecol 1 

subsam'ple subsampie 
. I  

" I " '\  
" " , .  

100.0: 100.0 . ., 
" " 

99.7 . 100.0 
99.1 ' , 99.7 ~ 

97.3 , ' 98i3 ; 

89.1 - 88:9, 

i .  
" " . .  

, 78.2 , 76.4 

'74.8 . 71,9 
\69.2 67.5 

I '  

" " 

. 64.1" . 62.5 
59.2 . 56.9 ., 
53.0 51.4> . - 

44.2 . 38.4 ' 

. 47.0 ' 44.8 ' 
. .  

. .  

.~ . 

. I  

. EC layratory  
EC Norecol 
subsample  subsample 

" 
I 

" .< 
d" ' 

" 

' . .  , 
b . .  . . .  
" " 

100.0 ' 1oo;o . . ' 
' ,  99.7. I 99.9 

, . 98.7, 'I 98.8 
93.2 , . "  95.7 

' .  84.4 ~ 90.0 ' . .  
" " . ,  . - i - - .  

. 69.7' 74.4 
" " 

" " 

lesh  dpening 
rn m) 

6 , / *  

4 
8 .I 

2 

0.5, 
1 

1. > 
> .  

0.25, 
0.125 
0.105 
0.063 
.0.0625 
0.044 
0.031 
0.022 ' . 
q.016 
0.0078 
0.0039 ! 

0.002 

1 1  . . '  
. ,  I 

. . . .  

I 

i 

I . -  . .  

" 

I . L '  . 
~ 

i 

I \ . I  
, '  

. .  
i ' .  . .  EC labbratory > 

\ r AXYS 
laborator] 

Norecol '.. 
, 

, 
1 

I 

1 

1. . ' EC bottles 
I '  

'2-A-ECB  2-8-ECB ' 2-C-ECB 

" " 

. .  

" " 

.-" " 

, .  
" - - j\* 1 

100.0' 100.0 

97.6 I 97.1 

99.9 . ' ' ' 5  99.9 ,, 

75,4 ,I 7.7.6 .. ,'.78.2 . 
r .  

1 >'"P 

, . ~ .  

. I  

" 

, .  
" 

" " 
\ 

' 42.0 . , 42.9 ' 40.1 . I ,  

" 

- " . .  ' j  ' "  " 

I 
/ 

" 
. .  
" c " 

" " , " 

2 
" 

. .  . <  " " 

" " " 

" . .  , .  
" " 

" . , --. -.- 

Norecol bottles 
desh opening 
m m) 

6 
8 
4 
2 
1 
0.5 
0.25 
0.125 3 ' *  

Oh63, 
0,0625 . 
0.044 . , 

0.031 

0.01 6 
0.0078 
0.0039 ' 
0.002 

, .  

0.105. , 

0.022 

\ 

2-A-NB 2-61NB  2-C-NB, 

" 

. " 
i- -5 

"- '\ 
1 

100.0 , I  

'99.8 i 

,97.5 . 

.* 
I I ' ,  I '- 

I: 
:i - .  

" 

" " 

00.9 
99:9  99.8 
97.4  ,197.4 

" ., " 

100.0 

76~0  ,'. ' 76.1 
" . " 

" " ~ 

40.6 ,- 41.7 
". , " 

"- , " 

" 
- .  

" 

" 

" 

100.0 
' 99.7 
'96.7 
74.4' 
" 

" 

40.5 
. .  

. " 
" 

" 

100.0 

99.8 
96.2 

100.0 
\ 

' .  r' , 

, , \+ 

. .  
I ". I 

62;6 *'. 

32.5 
" 

27.5 . 
20.5 ' 

16.3 
12.4 
. 9.5 

7.4 
6.1 i -i , I " " 
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C)  Total  carbon  and  nitrogen -. 
' , .  

s. ' 

- .  . ' 
8 .  

, .  Table 2-5 presents the , ,  I data  for  these  variables. 
. .  , 

,I 

Carbon: ' The ,organic and- inorganic  .carbon  results are highly 
variable,  'especially  for the EC  .(NLE%.)' laboratory'  results. I., Zenon. . . 

, . reported  -higher. _va!lues  for"  0rgani.c.. carbon .than  for .I inorganic, 
carbon,  but  NLET  reported the reverse: , Both  'laboratories  have . , 

verified  their ,data for  possible  .errors and, have'  confirmed . them. 
Differences  in  methodology  may  ,explain'  some , of the differences: ' 

' Zenon  measures  inorganic  carbon  directly  and  calculates  organic' 
carbon;  while  NLET  does the reverse"  No  -further  conclusion can be 
drawn,. 

e .  

1 , .  

. .  , .  , 
. .  , ' 1  \ 

I .  

. .  

' .  Nitroaen  (totall : The reported data, for' both. 'laboratories  were' .I 
. . .  variable -butt'more consistent  than for: 'carbon.. . Both  'laboratories 

' ,  have  verified> and. confirmed  their:  respective  'data sets-. , 
I .  

.. i - .  
I .  1 .  \ , :  . 

, b ,/ . :x , . I  - 
. .  , , . .  

f _ _ .  ' 

. . _. 
. .  

I : 
' .I ., . I , ' ,  

, /  . , .  , .  ^ . .  D) Chlorophenols ' < 6 , '  

.I , . .  I.., . 
' \  

I ' 1  
I " 

d The .data. are shorn in Table 2-6. .The detection  limits  for the 
EC (NLET)  'laboratory  were high;so nothing was detected. : AXYS .had 
much  lower  detection'limits and detected.(but could  not  quantify? 

'. 4-chlorophenoa . i,n the, Arrow  Lake  -sediment ' sample  ,collected. by 
Environment  C.anada;  nothing  was  detected in. the Norecol sample. 
Arrow  Lake was an  upstream  (control)  station.  No  chlorophenols, ' .  

were  detected by AXYS at the downstream.site., 
\ ._ . 

iE -. 
- .  ,- . .  

I .  . ' I  

/ .  . 

Table 2-7. pre\sents the data. .*V&lue's- .  f  rom the ,.Zenon  laboratory 
are  generally  lower  than  those  fromkh'e  NLET  and .MYS laboratories. 
The  subsamples ' analyzed  at  Zenon  ':wer.e*  sent 'to this ,laboratory c 

, several.months after the other  subsamples  had  been  analyzed  at  NLET 
. and AXYS. This  delay  may  have  caused  changes in these subsamples. 

At the ':upstream  site-, the EC, and  Norecol  ,subsapples  show 

and  NLET  laboratokies  showed  comparable  levels'and detection,limits 
for  these  congeners.  Some  variability  between replicate-subsamples 

At the diwnstream  'site,  comparabXe. .values .were obtained 'for 
, , . subsamples  placed  in.',EC and. Norecol:  bottles  and .analyzed. at-  .NLET. 

Given the variability  among suhsa~p1es;'comparabie results  were 
reported ;by 'NLET a'nd AXYS  laboratories. . .. . I  

, .  I .  , 
1 . b e  

. .  I 
. ,  ~ c$mparable ' levels ,for the congeners ,of dioxins' and  furans. AXYS . 

G is apparent. \ '. , . .  
' I  

. 1 I . >  

.I , I) 8 . .  
. .  

. -  . ,.I .,'.. , .  

. .  . 
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COLLECTED  DURIhJG THE CRIEMP  SEDIMENT  SAMPLING  AUDIT ON SEPTEMBER  1'AND 2,1992 ; 

.. " 

TABLE 2-6 CHLOROPHENO~ IN BED  SEDIMEH,SAMPLES'FROM THE COLUMBIA ~ V E R  , .  1 
I AND ANALYZED AT  THE.EC.AND AXYS LABORATORIES 

. I  . .  
t .  

Analytical  data: in nan&rams/gdm'of DRY sediment , 

'<value": under  detection  limit 
'NDR': peak  detected but did not meet quantification  criteria 

I .  

A) Upstream  (control) s i e .  I 

I 
Chlorophenol 

\ '  
2-chlorophenoi ~, 

3-chloroptienol 
4-chlorophenol / 

2-chloro-5-methylphenol 
2.6-di(hlorophenol, 
4-chloro-3-methylphend 
2;4-dichlorophenol 
3.5-dichlorophenol 1 
2.3-dichlorophenol 
3.4-dichlorophenol ; 
2.4.6'trichlorophenoI 
2.3.6-trichlorophenol : 
2.3.5-trichlorophenol I 

2.4.5-trichlorophend ,- 
2.3.4-trichlorophenol ' , , 

3.4.5-trichlorophenol 
2.3.5.6-tetrachlorophend 
2.3.4,6-te~trichIorophenol 
2.3.4.5-tetrachlorophenol 
Pentachlorophenol 

. .  

I '  

i '  

/ 

,- I 
I 

.I . 

" 1 
I .  

1 I 

B) Downstream site , , Columbia Rim 5 km  upstream of the Border 
,: . '  

! 
\ '  . , . I  , 

.. .. 

\ . .  
Chlorophenol . 
2-chlorophenol ' ' 

3-chlorophenoi 
4-chlorophenol 
2-chloro-5-methylphenol 
2.6-dichlorophenol 
4-chloro-3-methylphenol 
2,4-dichlorophind 
3.5-dichlorophenol 
2.3-dichlorophenol , 

3.4-di;chlorophenol 
2.4,6-trichlorophenoI 
2.3.6-trichlorophenol I 

2.3.5-trichlorophenol; 
2.4.5-trichlorophenol 
2.3.4-trichlorophenol 
3.4.5-trichlorophenol 
2.3.5.6-tetrachlorophenol 
2,3.4.6-tetrachlorophenol 
2.3.4.5-tetrachlorophenol 
Pentachlorophenol - . 

# .  
EC laboratory. . 

1 .  , .  ~ AXYS laboratory 

Norecol'bottles  Norecol bottle, 

' 

. . )  , .  
EC bottles '. , . 

2-A-EC8'2-B-ECB 2-C-ECB .. 2-A-NB 2-BtNB 2-C-NB 2437-28 
. .  

e300 , <300. ' e300 . <300 <300 e300 
t150 <150 $150 , < 150 <150 " <I50 
<150 <150 <150 ' - ' ,<I50 
<400 <400 ' e400 

c 150 <150 ' < 0.8 

<100 <loo <I00 , <loo <loo' <I00 
<400 4O0 <400  <400 e400 <400 " 

< 0.4 

<2Cm , ,<200 , <200 
1200 <200 

, , <200.  e200 . <200. 
<200 

< 0.5 , 

<200 I ' ' ,-e200 '<2W , 

*. . s200 . <200 . *  <20Q 
- ,  <200 , <200 . . <200 . 

e 0.4 - 
< 200 ~ 2 0 0  <200 - . -  :<2W * <200 

<, 1.1 

I <I00 
e200 

<I00 <loo - .. <loo 
< 0.3 

<200  <200  <200  <200 e200 
< 100 4 0 0  . 0.4 

e200 
<200 c200.  <200  <200 ~ 2 0 0  

< 0.5 
<200 

<200. , , <200  <2oo - <200  <200 
< 0.5 

<200 < 0.4 
e200 <200 . <200 
<200, 

e I 0.4 
<200 e200 < 0.4 

< I 0 0  <I00 < 100%' < 0.2 

<I00 c.100 . <I00 c 0.3 

i 8 1' 

. .  
" 

..( . 2400 . ' <400,1  <400 " 

. .  
. .  , 

e200 , e200 , <2oo 
<200  <2oo < 2 w  
<loo <I00 e 100 

<IO0 . 
<I00 , 

' 

/ <loo <I00 . '  

<I00 <I00 , ,<loo c1p0 <I00 
. < 50 ' < 50 ". < 50 . . , < . s o -  < I50  , , < 50 

< 0.3 
< 0.6 ' 

, ,  
r ,  

< 

' ,  1 



! 

I zumn Lsbaatoy 

K: subsamples 
1-A-W 1-B-IOS 

< 2 4  < 3.4 
< 2 4  < 3.4 

< 4.3 < 9.5 
< 4.3 < 9.5 

< 1.3 < 9.7. 
< 9:4 ' < 7.2 , 

' 4 2  e13 
<12  c13 

19 . , 4 2  
, .  

< 2 8  < 3.4 
2 8  2. a 4  

< 3.4 < .5.7 
<, 4.8 <,,5.5 
, < 7.3 < r4.0 

< 7.4' - < 5 2  
< E!?, < a1 

< 8.9, 3.8 

c12  214 ' 

. mta 
ECampb - 
AB. DUPUCATES) 
N7-2w 2437-208 

: 0.2' < 0.1 
: 0.2 c 0.1 

:os? , c o . 2 ;  

0.2 , ' 0.2 
7.2 ' .7.4, 

: 0.2 < 0.2 ,.. 

18 
29 

14 
29 . .  

58 53 

a9 a8 

. J. 

6.1  4.8 

(aa t 
4.4 E ,  

'1.5 
12 9.9 

1.4 I 

4.8 , . 4.0 a' 

14 ae 

ae I ,  5.0 
. .  

bcaOl 
nmpk 
IU7-21 
< 0.2 
< 0.2 

.: ' 0.2 
r: 0.2.. 

(0.3) 
' 5.3 

,' 28 
19 

54 

0.9 
5.7 

< 0.2 
' 4.0 

I 1.2 
" 10 

; 3.5 
8.1 

4.9 .- 

k & ~  shnmpbe 
-A-NS  1-B-NS 

1 '  
x. 

c a3 < 0.1 
c 0.3. 0.1 

c 1.3 a9 
' ,  

c 1.3 ' < 0.9.': 

c 1.7 2 7  
.3 - <  2 7  

15.8  14.9 . 
.31.7 , 27.4 . 

> 
a 8  59.5 

1.7 . < dl. 
2 1  ' -1.4 

c 0.0 < 0.8 
a9 0.8 

e 1.7 . < 1.8 

< 1.7 , < 1.8 

3.4 . .  ,.a7 
8.1 3.7 

3.8 . 8.1 

I ,  

N 
1 

I .  

EC oubsampbs 
1 -A-ECS 1 -B-ECS 

< 0.1 < 0.2 
< 0.1 ' < 0.2 

< 1  
< 1   . < 1  

< 1  . 
< 1.1 .< 2 8  

6.5 < 2 8  

38.4 33.9 , , 

19.1  18.3 

74.1. 72.3 

' < 0.1 . < 0.1 
< 0.1 2 
. .  

<'0.7 c 0.7 
< 0.7 2 0.7 

' 1.9 4 1.5 
a.6 3.8 

'< 1.8 . 4.7 
' < 1.8 4.7 

c 24 '8 . .  e- .. 
'4, 

I .  

.. f '. . ! .. 

1 N o m l b m  
!-A-NB 2-8-NB  2-C-NE 

' VI . .  
3.4, , , a4 '5 .0.2 
3.4 . 3.4 , < 0.2 

< 1.2 < 2 5  0.7 
1.2 < '25  ~ 

c 0.7 

c 1.8 1.7 ' < 1.5 
< 1.6 4' < 1.5 

21.8 . 11.5 ia2 

64 51.8 : 50.8 

13.7  11.5 ' 7.8 

c .  

. .  - 
- 

88.7 88.3 73.7 
l e . 0  118.5 115.8 

1 . .  
j 4.5 7.3 1.2 
. . a 1  a7 \. c 1.2 

< 0.7 ,e 1.4, < 1.5 
1.8 . < 1.4 < 1.5 

5 < 1.7 < 0.9 
7.5 1.7 < 0.9 

18 121 < 2 9  
. ' ,  

KW laboratay 
- .  

o l s e ~ l  bottle 
m7-28 

10.7 i; ., 
0.7 ; : ' 

:0 .2  . '  
: 0 2  

0.2. 

. .  

7.8 ' 

13 ' 

5.8 

3 4 . .  

e1 ' 

. .  
0.7 
4.5' , , 

(0.3)- ' 

, 
2 6  I 

2 0  
4.4 

3.0 

i- 
ECbotMs . 

2-A-IOS.  2-B-lOS  2-C-10s . _  
EC bottles 

2-A-ECB  2-B-ECB  2-C-ECB 

29 , '0.9 C 0.2 
2 9  . 0.9 , < 0.2 

-i 2 1  < 2 8  c 1.2 
< 2 1  ,< 2 8  < 1.2.- 

< 3.3 c 3.3 < 2 1  
< 3.3 < 3.3 2 1  

< 8.3 , < 8.9 c 4.3 
.< 4.7 < 8.5 < 3.2 

< 6.0 ' < 7.9 C 8.0 
< 8.0 < 7.9 '_ < . L O ,  

11 9.8 ~ 17 

P ' 21 "' 28: 
3? - .  . S . , ,  29 

< 1.8 1.9 2 4  
1.8 1.9 e.1.4 

< 3.1 '' < 3.2 2g 
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8 < 1.2 
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' 
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4.1 
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* 7.5' , < 1.8 9.9 
7.5 c 1.8 9.9 

23.4 2 25" ' ' 28.3 
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< 7.4 < 8.8 4 '5.3 
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v, CONCLU,SIONS AND RECOMMENDATIONS li ,. 

. ,  ! .  
, .  . -  

. C  

. -  
' \  

* 

. ,  
. .  

. >.. . . ,  . ,  

The  early  'loss-?by  Norecol,  staff  ,of their only, EKman dredge , . ' 

prevented  comparison of overall  sampling ' cleanliness-' of the  two 
teams. In this, audit, the comparisons.  ,between EC rand cNorecol  data ' 
are  restricted to  the preparat,ion of the  samp1e.containers and to 
the analyt.iica1 methydologies. . This loss  proves the necessity of 
bringing  backup  equipment to  the field, . .  

. .  . .  "i 
, I  

.The .metals  values  from the EC. (NLET). laboratory  are  often/' 
higher than  the corresponding.  levels  from Zenon: The performance , .  

of each r laboratory  for  reference'  .standard . analysis  should  be 
,e'xamined. ' This audit demonstrates-. the value of using 'a  second. . ", , 

.laboratory to check the quality  'of. the analyses. I I * .  ," ' 

The carbon and  nitrogen  results  were highly- variable; I this 
made  comparisons  between  samples or laboratories. dif,f  icult,  At ' 
least  three, -splits (subsamples) , should  be  -made'  'and  analyzed  for 
these variables. ; r  

The  ,dioxins  and  furans  data  were  fairly  similar'  between AXYS 
and  EC (NLET) laboratories, The Zenon  laboratory  'reported  lower 
values,  but the samples  'were.  submitted to .Zenon several months 
after  collection. Th.is  problem shows.  the necessity: of analyzing . I 

the samples as soon  as,  possible  after their col.lection,'  ;to minimise, ' 

sample  degradation and  obtain reliable-data'. -. 

% .  

,+ . 
. I  

. .  
. .  

' ;  
, I  . .  

, .  

i I .,. 
I * '  " .  

It 'is recommended to collect.  field  replicates  at  each :sampling 
station .to estimate the variability  within the site. . . One  should . . . 

also make splits  (subsamples)  from % some, samples, !.to estimate the 
analytical  variability. The sampling  and analytical. costs wiill  be. 
higher,  but the credibility  of the data  will  be  greatly  increased. . -  

I .  

" .  . 
. .  

. .  I 
. I  I , .  - I  . .  . .  
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CHAPTER 3 
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- 

CADDISFLY  .SAMPLING  AUDIT 
. .. 

I ,  

I '  . " ,  . \  1 -  ! -  

\ 

' E 
, I 

I. INTRODUCTION ' ,  I '  J 

.. ' 

. 1 .  
I . .  

The bioaccumulation sampling.component;of CRIEMP 1991-93 was , 

conducted  in t.he summer  and  fall ~f'.1992.  ,A'few selected  species 
, were  tested f0r.a variety  of  contadinants.  Emergent,  adult  forms 

of. the insect  'order Trichoptera  (caddisf  lies)  were'  chosen as one  of 
'the  sentinel  species  due. tot their  seasonal  availability,  ease  of 
capturetf  and their  signif$qant  contribution  to,  'the  food  chain  of 
freshwater  ecosystems  (McCafferty, 1983). - 

( ,  . " . .  

' T,richoptera  larvae  live  and feed' on. the'  bottom  of :the' 'river , 
and  accumulate  contaminants from, bottom sediments. during  this 

' ' stage,  bef0r.e  emerging as winged  adults to,  r.eproducp. The' adults I 
are  short-lived-  and  neither feed, nor  defecate  during this final r, 

''stage. Therefore,  they  retain the.contaminants..accumulated during 
their, larval lstage. Under f avqurable  conditions, swarms  of adu'lts 1 ,  

emerge  at  night.  from the river, ' 

1 .  
* I  

' ,/ . 
f 'I 

r 1 . ' .  

As' part  of the quality  assurance  component'  of CRIEMP, i991- ~ 

19'93 Environment  Canada  (EC)  conducted,  an  audit  of the sampling - 
and  ..analytical  procedures  used in the caddis21yy'-  bioaccumulation . -4' .. . 

sectioq*of the,,progrbm. This  audit  was,  conducted  at  $wo  locations 
on  July  15  and 16,' 1992-.( W light  traps  placed  along  "the  river 
bank  were  used to .attract the emergenit caddisf lies:. Norecol  and 

, I Environment  Canada teams conducted  their sampl'ing side by side and 
' had, their  own  samples  analyzed, at their  'respect,ive 1abor.atories. 
Moreover, the two teams exchanged,subsamples'  for  analysis  at  their 

, 

, 'respective laboratories. , . ' .  . I  

, I  
I (  

J , .  \ i 

I 

1 
i 

- .  ... 

, 11. SAMPLING SITES' 
. ,  

i 

I . -  
I \ 

' I  
f I 

' The two sites  used  for .the emergent  insect  sampiing'audit  are 
described  in  Table 3-1 .and'are shown  on  Figure 3-1,' The upstream' 
(control)  site at, Glade on the lower  Kootenay . River is located 
upstream  of the contaminant  sources in the lower Colurpbia River  at 

'. 4 Castlegar  and  .Trail. 1 The ,downstream site' at'. Waneta on,',the  Columbia , ; '1 1 
' .I River is  located  downstream  of;  Fhese  same  sources. ' Both  .sampling , .  -sites were  located  far  away  from  other  light ,' sources to reduce 

interference  or  competition  'for the 'light  traps. ' , . I 
. 4  



. I  

\ 
,, I s  .. . .  

4 ,  , .  

Map ofcthe lower  Kootenay  River  .and of 'the Columbia  River  north  of '. . I ' 

the International  Boundary  illustrating the sites where,caddisfly 
samples  were collected%during the CRIEMP  emergent  insect sampling. , 

audit  (July 15-1.6, 1992). ' ' .i ' 
. *  
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TABLF 3-1 
J .  

. 
. '  , . . 1  

. . .  

LO&ATIONS.OF SITES SAMPLED,I~ JULY 1992 FOR THE' . . ' ,  : . I. - . 

I .  
8 .  

CRIEMP EMERGENT  lNSECTS'(CADD1SFLIES) , ,  SAMPLING  AUDIT 

\ :. , 
\ 

- .  . .  . ,  
. .  - 

< .  
' '. , .  

. (  
- .  , .  ' .  

1 - .  - . .  

Date?of 
sampling " - Land'  access , . .. .. . ' Site  location -'. ; . ' Site  riame.' ; 

x .  
I .  

/ . ,  

. - i  , . . -  . ,  , . 1 .  . . ,  

! .  
/ 

. .  

I+- - 
. '  \ .-. 

d 

July 16,. 
left  turn, " .  , Kootenay  River, ; . Kootenay,  River 1992 , 

Fer:ry to Glade,' Left baiik of the I ,  UPSTREAM  SITE' " . .  

' 

. I  

at,Glade . ~ .'. . small  roads I upstream.of  Glade ,. : 
. along riyer ferry'and  sawmill , ' 1 .  ' 

, .  
I .  , I  . .  , ' .  , '  

. .  . .  
, .  

, . '  . . . - ' ;  . ' Lat: '4W24'4O't N .; 
' , .  ~ ' f  . .  . 

I I  

' I  ' 
> l ,  . _  

Long.:. 1 173222" W , .  . .~ 1 . f  
I .  

. ,  I .  , . .  
. ,  

. .  I I .  ' 
.. 

' I  ' -. . .  
' .  . 

- - ,  - .  
. .  c- . 

' r  . 
C .  'i ' . 

\ 
. .  

1 . .  
. . ,  - 

.,small road'to one  kilometre . . at Waneta 
Highwa)i22A, ,Columbia River, . ' Columbia River. 1992 ' . 
West side of .Leh bank of the : " , .. ' * DOWNSTREAM  SITE July 1,5,,' 

.~ . 
- upstream of the . ' river  .bank ' Pend  'd:Oreille- ' ' ' 

' I ,. 

i 

, .. . : I .  

I .  ' , 

>'. . . 
. .  " ! . .  'Rive'r . ., ' ' ,  " .-: 

. .  \ . I  

~. . . . .  . 
. ,  . , . . (  

i ( 1  
. ,  , . , .  : . I  

t 
' \  * .. \ '  

/ ,  - . ' I 
, I  

, , , ; /  
, I  ! '  . Lat. . 49"01'17''N 

Long. $1736'05" W . .  , 

, 
. I  

t . ' I  
' f 

i '  

\ '  - 
I ,  1 
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I11 .' METHODS 

I 
/ '  E 

A) ,Description  of the emergent  insect.  light traps \ 

. .  . .  

. ' The emergent  inseyt'  light  trapb:',used  for :this audit bi both'  EC " , ' 

and  Norecol  Environmental  Consultants were,modified vers'ions of the 
traps  described in Kovats  and  Ciborowski .'(1989) '. The traps were . 
modified by EC. for  this\.  study. They. consist  of - a  stainless-steel ' 
bucket  supporting a. stainless-steel .,structure with  a W' light. tube, . 

in  thelcentre.  Radiating from this-tube are three stainless  steel 
vanes ' (Figure 3-2) . The'insects were  collected]  in  modified  Teflon 
jars to prevent  contaminaeion  from:.metals .and'  organics. The ultra- 
violet ( W )  1.5lwatt  DC collecthg, lights,.were  obtained  from  Bioquip ( 

Produ'cts,  and were  powered by rechargeable 12-volt  batteries. 
, , '  \ T .  * .  

B)' Sampling  procedure . used  by Enviro,dent. Canada " - 1 

'* One sanipling site was audited 'per day. ' For. each audit", six 

' . All  pieces of 'equipment coming' in contact.  wi,,th  insects- ,were - 

' L .  I 

traps  were  used by Environment  Canada. . . I .', 

washed  with a non-phosphate  detergent .,and rinsed .with deionised 
water,  acetone  ,and  hexane 'before. use. The traps,'and ,the W lights 
:were  solvent-rinsed  again  at  the' ' sampling site, just  before the 
collection began. Personnel  wore ,polyethylerie gloves to handle  all 
pieces  of  equipment. The ends of. the. W lights  .and  .the'  electrical 
wires.  joining these ends  were  covered  with.  Teflon tape to prevent 
contamination of  any  insect 1anding.on.the 'lights  during  sampling. 

A Teflon jar was placed in' the centre  of  each  bucket . and 
raised on an  aluminum  foil  pad to touch the ,unders-ide, .of the . , . 
funnel. This. was done to minimize. ,loss of insects  falling\ on -the ' 
dry  ice  beside the .Teflon  jars. . .Small  pieces  'of,  dry  ice  were , ,I 
p,laced  around the Teflon  jar to keep it in a' central  position  ana! 
to -anaesthetize the insects,  The  traps were, placed  on the, river 
bank,, about. 1 metre  from-  .the  water .' . , -  ! I 

. .  

. .  

, .  . .  1 
I .  . .  I .  

Sampling  began  soon  !after  'sunset ' (about:, 9 p.m. in July) . ',The ' , 

caddisflies  emerging  from tpe river  were  attracted.  by the W lights 
and  hit the vanes of the trap, . They  were  anaesthetized- by the 
carbon  dioxide  vapours  and  fell  through the funnel into,the Teflon a 

jars. . .  The cold  temperature  kept  them  anaesthetized. When full, 
the jars were  replaced and. their" contents  processed  immediately ; - I 
(see below) , The. sampling, continued  until  approximately 11 p.m. 
The W lights ' were  then  shut off. ana  the' traps- opened. The. Teflon 
jars  were  taken  out and'the.insects, were'processed on site. 

I 
.. 

I . .  I 
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Figure 3; 2 . Diagram 'of light trap components. .All  trap paes are 
made of stainless steel material-except the,glass,limp and  teflon 
basket. - A ,  light  assembly  consisting of circularlstainless steel 
top plate and handle, vanes,and 12+DC/15 W W .fluorescent.l,amp; . - .  

B, funnel;' C,' bucket  containing Teflon 'basket and d r y  ice (actual 
size of ice chuhks:  to reach. basket top) , ' I  : I  8 1 

. \  \ 

, '  d . 
, -, . ,. 



C)  Sampling  procedure  used  by.  Norecol t i 
I - - .  , 

. -  a 
I , , Nor.eco1  and  Environment.  Canada'lused  .'similar  'procedures, - wieh , 

the following  exceptions: I .. . 

\ / 
. .  .. 

. .  

r ,  

, 

-Norecol'  used ' four  traps at  (the " two ,audited sites ,: whi'le ; 
Environment  Canada  used  six  traps;,' ! 

r- /I. " 

. .  I .'< 

I ,  -Norecoi ,. used  cloth  towels . to,  <wipe water .:off  .the.,traps , after 
rinsing,  while  Environment  Canada  let the traps dry  in  air; 

I . \  - - 

' -Norecol  placed. the traps, and the ' U V  lights'  in  cardboard  cartons' 
for transport, ti5 the, sampling  sites,  while  Environment  Canada  used 

.and hexane; , . . . .  - I  

-at the sites;  Norecol  rinsed the traps with  hexane,'  only, 'while 
Environment  Canada  used  both  acetone  and  hexane. 

1 .  

I polypropylene  bags  washed . . i n  nitric',acid''  ,and...,rinsed, with .,acetone , 
, 

' a  

: , , 

a,, J I 
. ,  _ .  . 

. D) Processing  of  captured  insects by  Enviro'nment ' Canada ' . .  

' 1  

. .  
/' 

The processing  was  done  at  the,sampling,  site,  inside  a .mobile ' , 
field  laboratory, to minimi.ze  the: possibility , of . contamination. 

and  utensils  were used.  Before  use.;  these'5were:washed- with  a non- . .. . phosphate  detergent'  and  rinsed  with  deionis'ed,-.water,--  acetone  and 
hexane, then covered in  aluminuni foil  washed in the same  manner. 

3 .  The t insects  .,from  each  Teflon - jar, were  poured . into a large 
tray. The caddi'sflies were  separated  from  'the  other  insects with. 
spoons  and  forceps,..  and.  then  weighed. , This handing liad to be  done 
quickly,  because  some  insects  recovered  when  removed  from  dry ice. 
Therefore,: the Teflon  jars  were 1eft.inside +the traps until  their 
processing  began.. ~ . /I . . '  1 . , f '  

3. ' Staff  wore  labcoats  and  polyethylene gl'oves.; Stainless  steel  trays 

I .  ( .  ' . .  

I .. . ,  e 1  . .  . .  . .  , '  I '  

I The: .caddisflies  'from  -.ali ja.rs werp' combined'  and 'mixed welY. 
Subsamples  were  taken  for  species-,,  ident,i$ication,  metals  analysis 
and  organics  analysis,  as  follows: I \ '  . .  

-the  subsamples'  for  speci,es,.identif  ication I were  put  "in  large-mouth 
plastic. jars  and  preserved  with 10%. formalin'; 

-the  metals  subsamples.  were  put  inio  polyethylene bags' (pre-washed * 

, e '  

'?. - ' 
i -  * \ .  ' 

" . ,. 

. I  . 

+ with 2 5 %  nitric  acid  'and  rinsed .with ,deioni,sed water)  and  frozen; 
, I .  I .  . .  

I .  

-the  organics,  subsamples  were  put into. small  sta'inless-steel  trays; 
the tray tops were  covered;with  aluminum  foil  and 'the samples  were ' 

. I  

, /  frozen; . h 

. , ' ,  

Subsamples'  were a'.lso~ ,exchanged:with  Norecol  staff  for  cross-, ' . .  . . .\ . . -  
analysis. ( .  , ' I  . ' ,  I. / .  ' . . . ,  , ' 1  

I _  

. c I. 

1 
. .  

8 '  , 
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E)  Processing.  of  captured  insects  by  Norecol::. - 

Y - 
b' . ' ' /  

Norecol  proceeded  'iike  Environment  Canada, ' except. 1 for the , 
* f  . .  following  differences: . .  _ I  

-insects  were I sorted', and .,made into th%, subsamples in' . a  motel  room I 1. 

. .  . , ,  

' /  
. .  3 ,  . -  . \  I 1 '  

, I  

) a  few  hours  after  collection; 
, 

I 

. ,  
, 

I .  \ . %  

-samples 'for organics  aqalysis were stored  in  .glass  bottles; 
. .  

. . *  , , I .  
/ 

i 
, I .  9 . ,  ' ' " -samples )'for metals'  analysis  were  stored in polyethyl'ene. jars';.,' ' / 

. .  

-subsamp_/e,s  for species  identif  ica,t?ion  were  'preserved  in '' 70a 
( .  1 , . ethanol .' . ,  

* '  ' I  
) t  

. .  
' U .  

i / 

. .  

. .  .,L % . .  .I, ' F). Laboratory  analytical  methods' ' i ' . / .  1 . .  
. .  ' ,  . .  

: .  \ . -  . The'samples' collected  by  rNorecol  and the subsamples  provided 
,. by ' EnviroTrnent  Canada'to Morecol  were I ana1yze.d for  total  metals at 

Zenon' Environmental-LaboratGries ,Inc . by Inductively  .Coupled  Argon. 
. ~ Analytical  Services  Ltd by High  Resolution Gas ._ Chromatography-Mass ,I' -. . SpectromqFry. I ., . x  I 

I .  Plasma (.IC-) ,(Zenon, ,1993,)', and  -for  chlorinated,  organics  at AXYS 

. .  
~, 

. ,  
< '  

i 
. .  . .  

. -  , . ,  \ 

The samples.  collected by  Environment."Canada and" the subsamples . 
. i  

provided  by.  ,Norecol to EC-were analyzed -for total metals  and 
chlorinated  organics  at the National  Laboratory  for  Environmental 
Testing  '(NLET)  of  Environment  -Canada.,in  Burlington,  Ontario.  The 

I samples for total  metals  were  digested in,  sulphuric-nitr.ic  acid  and ' 

analyzed ,by Atomic  Absorption  Spectrometry. . . The samples  for . , 

,:'- ' chlor'inated .or~anics' were ~ analyzed by' Gas ,Chromatography-Mass , . 

Spectrometry.  The  unpublished  analytical  methods  are  -listed  in the 

Environment  Canada .also sent 'some  subsamples :of both' EC, and 
' Norecol  samples - td the laboratory  operated  by the Institute ,of . 
Ocean  ,Sciences, XIOS) -of the.Department,of Fisheries  and  Oceans  in 

: Sidney, 'BC. These. subsamples ,were' analyzed  by,High,Resoluti.on. Gas 

'Provisional Dictionary  of  Codes  (,ENVIRObAT, 1993). :. 
, .  . , ,  

, I . ,  _ _  . .  

Chromatography-Mass  Spectrometry.  (unpublished  methods). 3 '  

. .  

Norecol> condu'cted species  "identification ' OS,, its , own- 'samples - 
its own sampies  and  some  Norecol-,,subsamples to Applied  Technical , . ' 

the species level;  subsamples  wer.e sent to the Royal  6ntario Mu,sepm . 

.- and  of  some  Environment  Canada  subsamples. Environmeilt Canada sen' 

~ Services 'of  Saanichton, . B. C. , where  Trichoptera  were  identified to 

I ' 1 . .  , for  species  verification  ,(Appendix I). 1 ,  A 

-. I '  
J ' r /  

\ '  J .  

, .  r 



I J I 

Jf 

' 150 ' b 
, .  , ,  

. -  , '  

IV. RESULTS AND DISCUSSION , .  I 

A) Species  identif  icat,ion 
. .  . .  

I. . 
Table '-3-2 presents the "percentages  for the most  abundant 

species  of  caddisf  lies  found in the EC and. Norecol  subsamples at . 

both sites.' Appendix 1 contains the detailed  identification  report, 
' for  th,e,  EC  samples.  At  Glade, the proportions  are simil~ar among ~ 

subsamples,  except.'in the EC, subsample analyzed-by Norecol,  where 
' 'b . Hydropsyche occidental is  and Cheumatopsyche  campyla have the same 

. .abundance. , ,The other  Glade  subsamples'  showed.: three, to 'four times 
more Cheumatopsyche  campyla than Hydropsyche occideritalis .  Since 
the Norecol  report  did  not  provide the total numbers<of insects in 
the samples, this difference  cannot  ~e  explained. . If these .numbers 
were ,small, the difference may-.  not. be'.  sign'if  icant. At  Waneta, 
similar  results  were 0btaine.d  for all  four  subsamples. 

. I  

' 'B) Tota1,Metals 1 
The data fin Table 3-'3' show  .that  at  Glade,.  both  laboratories ' 

reporte,d .some higher, va.lues  for  th.e  EC  subsaihplek..,. At  Waneta,.  NLET '. . I! 

(EC) $ata.:are  similar  for the EC  and  Noreeol  subsamples,  but  -Zenon 
data  showed  some  higher  values  for the Norecol'subsample. I Overall, 
there is' reasonable, similarity  between. the' data sets. When the 
analytical  laboratories are-compared, NLET reported,higher levels 
€or cadmium,  chromium,  copper,  iron-and  zinc,  particularly-  for the 
Glade  subsamples,  but  not  for the other  elements,  Overall, th.e 
data,,from  the t w o  laboratories  were fai-rly  similar. ' ,  .... 

P .  

I 

C)  Dioxins and .Furans 
: I 

f -The. data  are  shown  in  Table 3'-4 . ' The subsamples from. EC 'were . 
.analyzed  at the NLET,  AXYS  and 10s laboratories . There are some ' 

differences  among  laboratories, but,no,consistent bias  is  indicated. 
throughout. . The' EC  sample  analyzed at' NLET.  show+  values'  fairly 
similar to .those in the other  data s,ets.  Overall., .the five' .data 
sets  show  reasonable  agreement  among the different samprling teams 
and - laborator'ies. i'. \ r ,  . <  , , .  

.D)  Chlorophenols ' - 
J l  

, 
k 1  

r ' The  data 'appear 'in Table' 3:s. '. The'.  EC ' (NLET) ' laboratory . '~:' 1 
detected  -nothing,'  due to its  high  detection.. limits. The AXYS 
laboratory  had  lpwer  detection  limits.  At, Glade,, AXYS detected,.a 

' ' . low  level  of  2,'4-dichlorophenol 'in  the EC subsample and. similar. 
levels  of  .pentachlorophenol;  in  'both  EC  and  Norecol.  Subsamples.  At 
Waneta,  AXYS lpeasured a  low level- of 2',3,4,6-tetrachlorophenol i,n 

. , the EC  subsample  and  similar levels'of pentachdorophenol  in  both  EC 
,' and  Norecol  subsamples. / .  . . %. 

- 

,. - 1  
- 

m .. . . 
I '  I 
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TABLE 3-2 PERCENTAGES  OF  THE  MOST  ABUNDANT  CADDISFLY  SPECIES  IN  SAMPLES 

(JULY 15-16,1992) BY EC  AND  NORECOL  ENVIRONMENTAL  CONSULTANTS 
COLLECTED  DURING  THE  CRIEMP  EMERGENT  INSECT  SAMPLING AUDIT 

, 
\ 

A) Upstream  site  (KootenayRiier at Glade) 
July 16,1992 , .  

I 

Norecol  consultant laboratory 
EC ' Norecol EC . I 

Norecol 
EC consultant  laboratory 

Caddisfly  species subsample subsample  subsample subsample 

Hydropych mlari 0.9 

19.80 ' 15.16  14.5 1p.1 I Psychomyia  flavida 
56.87 68.38 - 39.1 ,60.0 Cheumatopsyche campya 

I 20.83  15.83 40.9  17.3 - Hydropsych occidentalis 
1.18 , o  1.8 I 

B) Downstream  site  (Columbia Rier at  Waneta) 
July 15,1992 

Norecol  consultant  laboratory 

subsample Subsample subsample subsample Caddisfly  species 
EC Norecol  EC ' -' Norecol 

EC consultant  laboratory 

Hydropyche aslari 0.9 I 5.4 0 

0.24 0.24 0 01 Psychomyia  flavida 
35.79 26.90 25.2 3p1.9 Cheumatopsyche campya 
58.71 71.67  64.9 63.6 Hydropsyche  occi&ntalis 
,o 

1 

\ . ,  

, 
7 

, 
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TABLE 3-3 COMPARISON OF HEAVY METALS LEVELS IN CADDISFLYSAMPLES 
COLLECTED  BY  EC  AND'NORECOL  ENVIRONMENTAL  CONSULTANTS 
DURING THE CRIEMP  EMERGENT  INSECTSAMPLING  AUDIT 

- (JULY 15-16,1992) 

Analytical  .data  for Heavy Metals in micrograms/gram (on a WET weight  basis) 

(<value) : less. than detectioi limit of Zenon laboratory * 
, 

(re-adjusted on a WET weight  basis) 

1 

A) Upstream  (control) site 
1 

Kootenay  River ilt Glade (left bank) - July i6, 1992 

.. Cadmium 
Cobalt 
Chromium 
Copper . 

Mangane: 
Nickel 

Arsenic 
Selenium 
Mercu 

j \ 

EC  laboratory I 

EC. ' ' I Norm1 
subsample I subsample 

0.130 . 

0.68 
.9.49 

5.27 
0.420 
1.26 

0.818 
0.672 

<10 

42.2 

49.0 

<0.01 

0.120 

0.42 - 
<10 

8.42 

4.74 
0.21  9 
1.06 

0.640 
0.71 8 

36.5 

40.1 

eo.01 

Zenon  laboratory 
EC 1 Norecol 
subsample 1 subsample 

I 
. 0.08 
(<0.08) 
(<0.06), 

7.01 

6.08 

1.37 ' 

0.877 
0.740 

(<0.01) 

321 

(<?.=I 
37.0 

0.08 ' 

(<0.08) 
(<0.06) 

5.81 

3.62 

1.10 

0.658 
0.712 

(<0.01) 

24.1 

(<0.22) 

28.8 

8) Downstream site 

. .  
Columbia  River at Waneta (left bank) - July 15,  1992 

EC  laboratory 
EC ' Noracol 

Metal subsample subsample 

Cadmium 
Cobalt ~ 

Chromium 

' ' ' 

' Copper 

Mygane 
Nickel 

Zinc 
Arsenic 
Selenium 
Mercu 

0.212 I 

0.46 
<10 

11.8 
38.0 
4.27 
0.181 
7.1 1. 

0.620 
0.461 
0.01  4 

62.2 

I (  

0.229 

0.50 
<10 

11.8 
38.6 
3.98 
0.203 
7.30 

0.609 , 
0.474 
0.015 

67.8 

Zenon  laboratory 
EC 

subsample . . subsample 
Norecol 

0.1 95  0.217 
(<0.09) - 

(<OB) (<0.06) 
(<0.09) 

10.1 ' ' 
36.5 30.9 
12.1 

.4.34 3.51 
(<0.24) - (<0.24) 

6.0 7.43. 
54.3 64.4 
0.51 

0.446 0.39 
0.653, 

(~0.015) (e0.015) 

h 

I 
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TABLE 3-4 COMPARISON OF THE LEVELSQF DIOXINS AND FU.RANS IN CADDISFLY SAMP~ES 
- \  

8 . COLLECTED BY EC AND NORECOL ENVIRONMENTAL! CONPULTANTS DURING, 
THE CRIEMP  EMERGENT  tNSECT  SAMPLING  AUDIT  (JULY 15-16.1992) I *  '. - 

i ;  
AnalyUcal data for Dioxins and  Furans (ln plmgrams/gram WET vreightJ 

I 

EClebontory 

subsimple 
EC 

< o m  i I 
0.42 

031 
1.38 

<om J . 

' 4.w,, , 

3.7 

11.1 

32.4. 
+I 

I 

.' 0.47 , 
2.8' . 

0.71 . 
~0.07 . '' 

co.05 (r 

CO.05 

0.58 
'1.33 : 

corn * 

I 

EC 
subample 

AxYsbb 

c02 
<02 

< O S  
<0.6 

<OB 
$3 

I 
3.8 k 

8.4 

12 . 

'1.3 ' 1  
C0.4 
0.5 

<0.8 
.1.3 

0.5 

<OX 

<l.8 

(2.3) 

tory, 
l u e c o l  
ubsanible : 

<0.1 
0.4 

<02 
i 

<02 

0.1 
3.?\ I 

32 
8.4 

16 

(0.4) 
1.8 ' ~ , 

1.3 
co2 

<0.3 
3.0 

2.0 
3.4 

' h . 0  ' 

dorecd 
ubsample 

0.07 
0.72 . 
(0.14) 
0.81 

0.13 
3.78 

2.18 
5.62 

7.04 I 

0.68 , 

2.29 \. 
' 0.07 . 
087 

.128 
0.1 2 

025 
0.58 I 

0.33 

I 

subsampbl ' sub.ampb2 

< o m  . , 
0.84 

0.06 
. 054 

0.15 . (0.17) , ~ 

0.94 ' I OB1 

(0.13) . , 021 
4.18  4.10 . 

.~ 

3.52  3.36 
8 9  , . 782 

15.71 , ' 14.82 

, .  

0.59 ' - ,.os1 
2.48 . 2.44 , 

(Oms) ' (One) ' , 

1;uI 1.18 

(0.12) .. 0.16 ' ' 
1 .a 1.48 

0.47 ' ' 0.45- 
1.W o s  

0.56 f O s g  

Compound 

2.3,7.8-TCDD ' TotalTCDD 

TotalPeCDD\ . 
12,37,8-PeCDD 

' 
12,3,4.7,8-HSDD 
TotalHxCDD , 

12.3,4.8.7,8-HpCDD 
Total  HpCDD 

I OCDD 
' ,  

, 2.3.7,e-TCDF 
TatalTCDF: , 

\,2,3,7,8-PeCDF 
Total.PeCDF ' , 

' 

. I  

1z2.3,4,7,8-HXCDF 
Total  WCDF 

12,3.4,8,7,8-HpCDF 
TOW HPCOF 

LOCW ' 

\ -  

8) Downstreamhib ColumbiaRivsratWaneta(bRbank) - July15,1SS2. , I  

\ \  . 

. .  

. ;  \ 

. .  
EC laboratoty 
EC 
subsample) 

,! 0.57 
3.38 

'\ 0.50 
0.03 , ' . 

<0.01 _r 

528 - 
.' 3.s3 I 

c ,  

8.83 , 

11' ' 
. -  

3.69 
. f  

14a 

024 
1.85 . 

021 ; 
. ,  

122 

I 0.37 
037 . 

<0.02 

EC 
subsample 

AXYS l a b  

- 1.0 1 

. e o 3  - 
1.7 . 

<0.2 

\ 

<0.4 
3.4 \ 

(1 .s) 
4.7 

7;5 

ltw 

rubsample 
Weed f 

c02 
1.5 , 

<0.3 
2.8 

c02 . , 

'3.0 

5.6 . 

0.5 - 
21 

2.1 
5 8  

<02 
2.0 

<02 
1.1 > 

(1 .o) 
co.3 

i0 .3  

Y o r e c d  
rubsampb 

0.13 
205 ' ,  

I 
(0.41) ' 

3.71 

028 
03% 

2.10 
7.10 

, 10.50 

Compound 

Tobrl  TCDD I- 
2,3,7,8-TCDD ' 

123,7,8;PeCDD 
' 

TotalPPeCDD ' , 

,- 12.3,4,7,81WCDD 
T d  kjxCDD ' 
12.3,4,8.7.8-HpCDD 
Total  HpCDD' 

OCDD 

' 2,3.7,8-TCDF - ' .  TatalCF 

123.7,8-P0CDF 
Total M D F  

12.3.4.7.8-HXCDF 
To?lHxCDF , 

12.3.4,8,7.8-HpCDF 
TotalHPCDF * 

- \  

~ IOCDF \ 

' 0.43 
4.75 

, 1028 
0.48 

3.57 
0.40 

' 1480 

, ,  

1 

, .  

.' - ,. 
. .  

3.68 
8.78 

< O B 4  
3.10 

027 
1.83 

028 ', . 
058 

l 
0 

. 
<02 
2.1 

<0.5 
' 0.7 

\ 

O P  
152 

028 
0.80 

0.31 ' ' 0.45 

r 3' 
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TABLE 3-5 COMPARISON  OF MELEVELS OF  CHLOROPHENOLS IN CADDISFLY  SAMPLES 
, _  COLLECTED BY EC AND NORECOL ENVIRONMENTALCONSULTANTS , 

DURINGTHE  CRIEMP  EMERGENT  INSECTSAMPLING  AUDIT  (JULY 15-16,1992) . .  I I .  - I  

i ,  .' 1 1 i ,  
Analytical datafqr  Chlorophends in nanogramslgram ( ' k w e i g h l  baais) 
Values received from EC (NLET) laboratory were expressed on a DRY wfgM basis :: 

Values  rece;md from AXYS hb6ratory w'ke expressed  a WET weigh!  basis , !- ' . . 

'<value":  under  sample  detection limit , . ' 
'(Value)': Peak detected but  did NOT meet quantification  criteria CNDRfor AXYS) . , .  , 

A) Upstream  (controi).site Kootenay River at  Glade (left bank) - July  16.1992' ' 

and were recalculated to a WET weight  basis 
> . .  

. r" \ ' 

, . " . ' j  
, \  

I .  I 

1 .9- , . 
, . '  

i 
. I  

. .  ' ' I  

J .  ' 

\ 
, 

. .  
\ 

EC la1 
EC 

AXYS Id 
sc ' 

subsample . 
" / .  

-- 
< O S  

< o s : ,  ' ' 

-- 

, 0.5 

<0.1 
<0.08- 

<0.2 \ 

<0.3 
<0.1 . 

, <0.1 ,, 

' <0.4 , 

- 4 . 2  I , 

" 

20: 1 

70.2 

' <p:2 

<0.5 

2.6 

I .  

ratory 
Norecd 
subSamp~e 

" 

." 

<0.9 , 

<0.2 .. 

<0;7 I / 

-,- 

" . .  
<0.1 
<0.1 

',<0.1 ' .  
<0.2 

' <0.3 
<0.1 ', 

<0.2 

<,0.3 
< o s  

<0.2 ,' . 

<O. l  ' .  

<0.2 , . 
.2:4 I... 

. .  

subsample 

< 74 / 

< 37 
< 37 
< 98 
< 25 . 
i 98 
< 49 
< 49 

< 49 
< 25 , 
< 49 -. 

< 49 , ' a  

< 49 
< 49 ' 

' < 49 
< 49 
< 25 
< 25 
c 25 
< 12 

subsample 
I 

' < ? 6 .  , 

< 38 
< 38 

.<lo1 
< 25 . _  8 

<.lo1 - 
;< 50 
<' 50 
< 50 
< 5 0  1 . 

' < 25 '> 

<, 50 ' 

, < 50 
< 50 
< 50 
< sa 
< 25 
< 25 

25 
< 13 

Chlorophenol 

2-chlorophenol 
3-chlorophenol 
+chlorophenol 
2-chloro-5-methylpheno 
2.6-dichlorophenol 
4-chloro-3-methylpheno 
2.4-dichlorophenol 
3.5-dichlorophenol '. , 
2.3-dichlorophenol 
3.4-dichlorophenol, , - 
2.4.6-trichlorophenol . 

2.3.6-trichlorophenol , 

2,3,5-trichlorophenol , 

2.4.5-trichlorophenol 
2.3.4-trichlorophenol 
3.4.5-trichlorophenol 
2.3.5.6-tetrachlorophenol 
2.94.6-tetrachlorophenol 
2.3.4.5-tetrachlorophenol 
Pentachlorophenol @ 

. .  

, 

> 
B) Downstream site Columbia river  at  Wanetit (left  bank) - July  15.1992 

I 
- 

Chlorophenol 

2-chlorophenol 
3-chlorophenol 
4-chlorophenol 
2-chloro-5-methylphenol 

. 2.6-dichloiophenol 
4-chloro-3-methylphenol 
2.4-dichlorophenol 
3.5-dichlorophenol 
2.3-dichlorophenoi 
3,4-dichloropheriol 
2,4,6-trichlorophenoI 
.2.3.6-bichlorophenol , 

2.3.5-trichlorophenol 
2,4.5-trichlorophenoI 
2.3.4-trichlorophenol 
3.43-trichlorophend 
2.3.5;6-tetrachlorophenol 
2.3.4.6-tetrachlorophenol 

Pentachlorophenol / 

. .  2.3.4.5&trachlorophenol 

. .  
L. 

Y 

EC lab 
EC ' 

AXYS la 
. EC . 

vatory 
Norecol , 

subsample 

- - ,  7 j 
' I  

" . 
<0,.6 ' . 
<o.s- I - " 

" 
, .  

e0.6 ' 

<0.2. 
<0.2 * 

<0.1 
<0.2 , 

~ 0 . 3  . 
<0.3 
<0.2/ ~ 

50.2 
'<0.2 
<0.4 
< o s  . 
~ 0 . 3  
. 7.4 . 

ntory 
Norecol , . 
subsample 

'< 79 
?: 39 
< 39 

' <lo5 
' <  26 
<lo5 
< 53 
< 53 
< 53 
< ,53 
< 26 
< 53 
< = I  

< 53 
< 53 
c 53 

26 . 
,< 26 
< 26 , 
< 13 

'subsample subsample 

-I < "le 
< 3 9  

<I04 
< 3 9  . -  
< 26' .-. 

,<104 . 
521 

C 52 
k 52 
< 52 , . ,  

26 
< 52 
< 52 

52 
< 52 
< 52 
< '26 
<, 26 . . 
5 26 
< 13 

\ 

'. . .  ' ..I r -  \ -- . 
" 

(0.6)' 
" 

<0.2 . . 

<0.2 , 

" 

<0.2 . . ' - 
<0.2 
<0.1 
'<0.2 
,<0.2 
<0.3. 
<0,1 
<0.2 

, <O.l 
<0.3. 

1 0.5 
<0.2 

6.5 . 
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. 
For the most  part, the data  sets  for  heavy metals and  for. 

Environment  'Canada'..  and  Norecol . ' ,'The  data  sets  for  :chlorophenols 
3 cannot ~ be  comp,ared. In it&insect  identification  'data 'set, Norecol 

' should'  have  .provided the size of  i,ts samples (1. e. the, raw nhbers 
of,  insects  counted) ; this 'information  would  allow  an  'assessment. of. 

1 the apparent'differences in species  composition  between  subsamples. 

, . Norecol  -used  procedures  which  were  partly  different  from those 
I .  used  .by  Environment Canada':, cloth towels versus  air to dry the 

cleaned 'traps; transport in  cardboard  cprtons,  'and  sorting  of  the. 
collecte'd insects  in 'a' motel  '-room .versus a field  laboratory.;  Since , ' 

dioxins  and  furans  show  f,air agreement-between values  obtained by 4 .  

. .  

.' the data ,from Norecol  were  fairly  similar to those from' EC, . these . ' 

- procedural  differences did not. seem to affect the results.. 
' .  

I 
1 L- 

. .  
I 

1 '  
' I .  
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INTRODUCTION . .  
- - 

I I -. 
I .  . ,  

. in .the' summer of 1992, Environment  Canada pllecteii S e c t  specimens from 11 ' .  

emergence trap, samples  placed in the. Columbia,.  Kootenay  and Slocan Rive& in southern , , ' , : 

British Columbia, is part of the  Columbia.  Monitoring  Project.-.  Applied  Technical S e M & s  

' was conkacted to proyide  de'taiaed  inforrdation on the ad& Tiichoptera from these samples, ' 

. .  . -  
I ' I  

\ 

' and also. to' 'identify as far  .possible  ,any  other common insect  species. ' , ' .  
.I , . , .  . .  

-. 
. I  

. I ,  ~ I The . following  brief rep09 describes  the  ,&terials  and  methods  uskd . i n  the'analys'es, 
tables 'of the results-  and  Appendices. ' 

* .  
. .  

,. . 

, .' I 

preservative. . M e m e  care was taken,not to-damage the keets, which,qe very.delicate in 
the adult stages.'  When large'numbers 'of hpects  were presenh, the-total sample was weighed , 

on an OHa%' elemonic balance and a -subsample  by  weight &as taken for  'identification. , , 
M e r  ,,the subsample  'had b . e e n  analysed,  the en*e ,sample ,was examined.  for rare species. 

. .  

.. . 

k , .  

b .  

1 . ,  .1 2 ,  . .  . .  . .  
. .  

/ 
\ 

t :  

1, 

. , .' Identifications of. Tiichopjera to, family, level  were'  performed using Memtt '&d , ' 

Cummins (1984). Khowledge kom othef  studies  performed  by  Applied  Technical SeMk 
(Stall&rd . I  .1991$b,c;  _1992a,b) on benthos and fish diet in s i m i l a r '  aieqto'lhe present. study , : 

. were used for W e r ,  identification to genk. The  specimens  were separated by species and 
4 .  sex. and up' to lo0 of  each  type from each  s&ple  were sent 'to die laboratdry of'&. Glen 

Wiggins, a world-renowned . ,,. Trichoptera  expert (e.g.,  Wiggins 1977) for specjific identi6etion. 

" Actual  ai@yses'at  the I ,  Royal . Ontario Musek:(ROM) i n ,  Toronto were performed by Ms. ' 

' Pat MacCulloch. 
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Columbia Emergence Traps . 1 .  
. .  3 

I <  .,' . Page2 ,: . 
, 

I ,  ' .  1 . -  

' . \ .,I 
Identifications of other adult  insects , .  were  performed & Edm&ds et al.  (1976), - 

L '  
, ,  

and Merritt  and cummins (1984). I. Chironomidae, I I most I s  , .  other Diptera,  Aphididae, and other 
Homodtera were'  not  further  identified. 

. ,' , :. . - . 

, ... , - "  .. . _  I I . ,- , i .  . ' 
e. ' 4  . 

' "  

The specimens  were prese~ed h 7 0 %  isopropyl  alcohol, . . . 

.: i i 
. ,  ' \ * '  

. .  ' Data and Reporting 4 

After.re&ipt of the samples  and &alyses from the ROM, the data were extrapolated 
to total nunbeis found ih each  sample, q d  tabulated..  Appendices 1 and 2 contain raw data 

' ,  , f  
' $  

. .  _. 8 

\ , .  t 
' ,/ 

. .  (computeriied copies of.lab sheets) and  correspondence.wi& the '! ROM, . respectively. 
I .  

, ,  . .  . I . k .  , ~ ,, ' ~ .  ,I 
1 ,  . .  

I 

"Table 1 lists the numbers of each  species ,or group 'of insects identified in the 11 , ' 
, .. , . ,  , .  

samples. -Tot& &e.not given for non-Trichoptera. Table.2 gives the .percent composition 
* I  .8 
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. Sample 2-. 'Slocrm 6. .lo Jul. 92: . . 
. r  

. .  
I '  ' - , ,  . . 

. .  . .  
,- . 

. -  

ldent Sex . Number; , '  SS - Total Number,. ,_ 
, I  

Chironomid , . .  2 1 2 
.. ' Hydropsychidae' : 171 1 , 17 

f D 
Hydropsychidae . , 

Hydropsychidae " 2  

. ,  . 
t?l 

) * ' f  

1 
1- 1 

. .  

1 1 
1' . .. 

1 
- .  
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. .  
: - Sampl:e 4. Arrow.Lake,  Syringa Ck. 1 2  July, ,1992: : , 

. , .  
r .  - , 

I .. . ,, ' I 
" I 

ldent . .  Sex . Number . .  SS Tota l  Number ' , : 

Hydropsychidae f -  : 5 . 1 .  5 .  
Leptoceridae . ' .  / . f  . . ' ' 1' , .  1 1 1 ,  

Limnephi'l'idae ' ' f '  , 2 -  1 ' . . I  .: 4 
. .  

. .  

.I 1 , .  
, I  . ', . ' '  Chironomidae . J  I . '  <. . .  ~ ' . .  ' 1 ,  . /  ..I. ' , 

. < ' . 1 

. .  
I 

, .. 

. .  f .  

: , . .  
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Sample ' 6 .  Kootenay A- '  14. Juky :1992- .; ' . . 

. -  
- ,  , Y  

s t  

I 
. ,  I I 

, . ldent . I ' 
I .  

' ,  . S-ex , '  ; Number I SS . Total-Number 

Hydropsychidae -; . '22 1 ' 22 
f 702 I 

Hydfopsychidae 1 - 1  ' , > .  
. .  ,702 

, > '  

\ 

. .  
i '  

\ 

. .  . .  '7 I 

. .  . .  



\ - 
SS ' . Tota l  Number 

, . .  
ldent 

Ephemerell a 
' . ' .  Hydropsychidae ' 4 .  

Hydropsycbi dae ~. 

c. 

, Aphid ' , .  

: '. Diptera ' 

" Chi'ronomid ' .  .'. . '  

. . I  ~ 

Psychomyia< . . . .  5 

, ' Psychdmyia 
- ; . ' Staphylinidae : , ,, ' , .  

Homoptera . ' . .  

. .I '.Hydroptilidae . 
1 .  

. .  

,.'Hydroptilidae . . . .  
. .  

I . \  

f 
m .. 

I " ' ,  

i . I 

> 
4 . ' i' 

8 .  

5 I , .  . 

. .  

. .  

I . 

I .  
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Sample 8, 

ldent 
Diptera 

\ 

. Sex. Number SS Tot81 Number ' 1  
. .  . .  ' : 8 '  1 : ' 8  

Psychomyia ,.' \ ' . f. - 1 '  * - <  I 
t 

Hydropsychidae < '  f -  , - ; .341 . ' 1 -  . f 341:. , I 

I Hydropsychidae m 1 . . , j ; 7 - .  7 7  ! .  
, _  

\ .  
'i 

I 

, 

I 

1 , , . '  . \  - ,  

, . n .  

' , :  

\ 
I . '  

. ,  
8 , 
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Sample 9, Kootenay, 16. July'  1992, OTHER. ! - . - /  

. -  - 
. .  

. .. , ,  . 
' , ldent 1- ! .  Sex , Number I ' SS Tota l  Number 

.l?etrophila- f :  1 '3 1 13, . 

Hydropsychidae . .  f 6 '  I . . . . I  ._'  ' ,  ' 6 . ' .  . 

Hydropsyphidae I m , ' . ,  

Psychomyia ' f 5 . '  '1 I 5 
Lepidostornatidae . . .  m , .  1 " 1  . . 1  '_ I 
Antochg x . '  ' f ,  . ,. ' 1 .1 1 
Antocha - m  *3 : *I . ~ 3 *. .. 8 
Ephemerella inehn is .  ' f '  13 . , ' I  ': 13 
Ephemerells  ineimis ; '  . I T 1  ', g - - 1 .  9 .  

. .  , .  
.. Pe.trophila' . 1 . m ,, 8 . .I:,' i ,  8 

.* 12. , . ?  . ' 1'2. 

' 

. .  . .  , ,  

I .  
I .  . .  . .  , . .  

. I  . .  I 
I ,  . .  I .  < ,  

. .  

I ~. 

. .  1 
, I  

. , .. 
I 

1 
Bset is tricaudatus .. ( I f. \ ,  2: ' 1. ' '  2 

'Baetis iriC8Ud8tu's' . .  m , ' 3, I . '  1 3' , \ ' .  

Chironomid : ' " . , .  , '  2' , ' ,  ., .2,  

I .  

- I  , . 
., . -. 

, 9 " , .  . .  

. .  

\ 

\ 

" + \  , ' .  

/ 

.' 

, -  
, I  , .  

I ' 4  

I 

J 

i *  . .  

I 

I '  
' .I 

. .  
i 
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I 

( P.O. BOX 514 ' .  

. \  7~ 

+ Enclosed  pJease  find the samples oft adult Trichoptera fiom the Columbia  'system . 
. ' 'I collected  bytEnvironment Canada this July. I have separated them into genera, &d have ._ . 

included  fairly  large  nuinbers 6f the- important ones; so, although this may.look like a lot ; ' 

there is, a  large size range of .the Hvdropsyche I have asiimed that they are all one ' 
, ' , of identifications for you, b e r e  is a lot of 'duplication of.species. Althoigh I noticed that , ' 

' species-if not, Em in. trouble!! . I have  assigned the genera to these adults based, on the ' . 1. genera of larvae' I have-identified .from the s a m e  region. I have  enclosed a few,  specimens 
I of these 'also, but it is .not essential  &at yoy look at 'them. 'I have also enclosed a ' 

.I 
I . .  b&n!rnent from my Scientific Authoety; ' ,  I 1 '  

' ,Lepidopteran (Petrophila?). If it is io0 much trouble to,identiQ this, plkase  ignore iL. 
-. / 

i .) . .I 

My 'entire -budget for,;this prbject - i s  only.  $660.00 ($60 per samplebif it 'looks =:if ~ - 6 '  

1 your costs are likely to appioach this number,  please let me know and I caln try and get an .. . 

f .  
I 

I , '  

" , .  

1 . '  ' . ; .  
A, list of' the  samples I have  encfosed &e as follom: ' ' ' . . .  , 

8 ,  . 

. .  
. ,  ' .  

I . , .. 

. .  
. .  

I '  

.I,' , 

I 

I 

"-1. Slocan  River A .9 July 1972  Hydropsyche #3? . 
' 2  . . - '  

2. ' Slocan  River..B 10  July 1992. Hydropsyche. ,.. ' 17 . ' 

5 

. .  
I ,  

F 
e .  

,. . 
'. 

I. . , 

I " .  Hydropsyche ,#2?,' i: . - - ' 
' /  

, '. Brachycentms 1' q "  .. , : i -. ' .  

3. Waneta A . ' il July 1992  .Glossosoma . : ' 2  , 
. .  : .4. , Arrow .We, . . ,. 12  July  1992  .Hydropsyche ' 5 1 1 ,  I .. 

I Syringa  Creek I .  ' . ' ' Ceraclea . 1 ;. 7 1 

. .  ." . ( '  
t Lhnephilidae . , -1 ' )  . 

5. Celgar . , 13 July :I992 Ceraclea? . 5 . . # .  
, <  . 

" : Leptoceridae #2. ' . ' 4 ' : 

':, , . I 

' I  
. .  

' 1 .  

- .  
. .  I 

. I  ' Polycentropodidae 1 , 1 :  . .  

t I Glossosoma, 16 , . !, 

4 .  

1 ,  ._ : ,.Hydroptila, ' . '18 I . 8 .  . 
, \  

6. ' Kootenay  River A ,  14 July,  ' . Hydropsyche 9 -  ' 100 ' r -  

. ' Hydropsyche. d 4 100 . .  

" - . I ' Psychomyia 9 " . lb . .  . I .  
~ 

. .  . .  
. I  I 

, .  . . 
r l  

, 

i 



. . As I already  mentioned, there is a lot of duplication, and, ais fa i  as1 how, it's' the common ~ 

"species vhat Environkent 'Caqada is interested in, They sent,me- only a subsample of the 
collected  insects; the remainder 'are ,being  analysed for pollutants. My, function was to 

A the species 'I see! I 

I ,  separate the species  and  have  them,  identified. I, however, a m .  always. interested to know t ,  

, <  , 

. If you qui reconimend  any  publications  which  would assist: me in my identifications 
. . of British  Columbia  Trichoptera,  1,would be grateful. I have  only  recently  become  involved . 'I 

in analyses of <freshwater. benthic  .-invertebrates;' 'd&ough ' I. -have been involved in 
identifihtioxk of marine. ind freshwater ioopiankton and fish for over 15 years. .Since .this 

it is' very  difficult to get hold  of  some  of the articles, and books., (I.,do, of come, have a 
copy  of your key to the larvae'.) E 

. is a new field for me, and  since many  of the  publications are unavailable,  even in liiraries, ; 

. .  I 
. I  

' I 'hope 'to hear from,you soon with the results of these identificatio\ns  (my  deacllihe ' 
for ,reporting is 15 September),  and I would appreciate,it if you could'retuqxthe qmples to 
me at your  convenience  (collect): If you wish to' keep any of the specimens for you own 

, .  colelction, please feel free. Thank you for.your assistance. , . 
, .  

. ,  . .  . a .  
3 . I  

' , "  r 
. .  I' I I < 

. I  

, .  , , .  Skcereiy : , .  i ' < \  r 
. . :  . .  

Manager \ '  I' . .  
' I  

/ 
' W  

. -  
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. -  Royal.Ontario Museum. . 1 '. 
' 100Queen'sPark " 

I .  Toronto,  Ontario . , -  I... I. Musee-royal 'de I'Ontario ' - (  Canada MSS 2$6 " . .  -'+ ROM: . ' - .  

\ 

'I : ' : 

- Dear Nek,. * 

I hope the identif+tions rkched you _ _ _  
' , I bepeen the labels ' i d  the vials and  your  typed locdity list fdr Y ,  9 - e 

1 . J " "" 

but # 9 nonetheless. . ; I '  1 

1 
I 

u .; 

( %  

, .  

. It, is always interesting to. see British Columbia Tfi+opttra, although most are reprkntatives of 
Gdesprkad Nearctic or. western Nearctic species. As far as publicationi for that fauna are concwned, 
the,literahue is scattered as you probably  realize,  and not, really regional .. scamid 1980 (Genera d e s .  

Trichoptkres du Canada et des mats adjacents) part 7-0f the &iculture,(hmda s t r i e s , i s  out of piint, 
but -if you can get  hold of a  copy  it is the only  comprehensive treatment of northern genera. To find ' 
keys to species (particularly  western sped-) is another story altogether.,You  could d e  to Dr. Andred 

, P. Nmmo, Department of  Entomology,  Uqiversity  of Alberta, Edmonton, Alberta, T6G 2E3. I believe., , 
he ha5-a good$  handle on the available literature and 'he might be able to advise *ti- . 

' ,  
' I  

~r 

I am endosing our idvoice for 12 hours of identifigtion work.  We  would norinally expect to charge' . ' " , ' 

$50.00 per  hour  for  commercial  identifications,  but obviously you did not antiapate the time i n v o l v e d  ' 

in sorting and  specimen  preparation, s o .  wp'll absorb some of the e x p e n s e ,  at this end. If you have more4 . , 

contracts of this sort, I ,might be able to help you .locate an. appropriate  cciisultant. ' ' 1 

. .  

. .  
. -  , . .  3 ,  



I L  

1. Slocan River A 9 July 1992 . , ArctODsvChe sandL:Ba+ id,. io : 
.I ' 

I 

2. SIocan River B 16? July 1992 
. .  

pydroDsvche pslari Banks 
. .  

c JiydrODSVCb @mblis/Ross .lo* 3 Q 1,,, . - .  I 
10 

t 

16? July 1992 . CheumatoDsvche sp. 
. >  , -  

, " 16? July 1992 ( '  ieDidostoma.'Diuviale .(Miinel 1u , I  
3. Wane ta A , 11 July 19.92 ,Glossosoma montana Ross ' 26: 

' ,; 
. ,  

. I  - *  , .  

4. Arrow Lake 12 July 1992 .flvdrodvche oslari Banks 19 I 
Syringa Creek. 

. .  
)IvdroDsvc~~occidentalig~Banks . 49 , ' .* 

Ceraclea Sp. : 19 . .  {I , I  , , .. , , 
\ \  

. .  
. .  

I .  

, 

I .  

j '  , \  

. .  Ecclisomvia ,(prob'. consDersa) .: 19;. 

- 59 

Nvstacides (prob: senulchralfs) 19 

,( . ' ,' 1 
I 

1 Psvchomvia  flavida Hagen . ~ XQ ' ,I 
I * /, ' I 

. I  , " '  I 

/ 

5. Celgar 13 July 1992. . ' Ceraclea sp. 
I: I .  

. I  1 , >  . 
. . '  

. I  

- :  

. .  PolvcentroDuS (prob. .cinereus) ' 10 , 

I 

' I  
* I  

I ,  # '  
. .  Glossosoma montana Ross 9d, 79 ~ I 

\ 
I .  . .  I . .  

. I  1 .  . .  

I ~vdroDtila sp 
.- . .  

. 
' ,  

b .  \ '  

. .  

6. Kootenay .River A. ' 14 July 1992 i '  -- ' '%vdropsyche accidentalis ,Banks 
, .  ' 79 

', CheumatoDsvche .camvla .Ross 42b 

' HYdroDsvche  occidentalis 'Banks : ' 6; 
" , 

r \ 
CheumatoDsvche camvla Ross . ' .  16d \ 

. I  

,.% , .  . . .  
PsvchomTii-a flavida H'agen ' >50Q- .. . 

1 .  

\ 1 , Psvchomvia,  fiavida- Hagen ' <sod . x  

"- alafimbriata Hill-Griffin ' , Id 
. .  

I , I .  Ceraclea . .  

(prob.  annulicornis) la 
. ,  

. ,  ' HvdroDtila  wvomia Denning I . . 10, (49) - ' 

, '  ' I  . ~ . I  . .  . 8 

, .  



. -  
, I  

\ , L ,  
. .  

, \  . .  , ,  !, !. i ' . 

9 :' Kootenay B (laliels in v ia l s )  Elvdropsvche occidentalis 'Banks . ' 349 \ 

,%eumatousvche camnvla Ross . I . ,  919 , 
' '. Ceraclea sp. / ,  , + 19 

1 '  
' , I  

1 -  . 1- 
.I -, . 

1 . r  
, I  , .  .,. , HvdroDsvche occientalis Ba&s -. 36d 

s HvdroDsvche oslari Ba'nks ' ' ' b d  ' .  . . .  

CheumatoDsvche. camvla Ross low 

Psvchomvia .flavida. Hagen 
> ', - 

. '  all 9 ,  ' 

I .  , .  . -. ' ,  . \  . .  
1 .  

, .  . ,, , . _  
. .  

. ,  
' .  . . : 

I .  

i -  , 

psvchomvia flavidgl Hagen 
. ,  

. ,  156  ' 
. .  

I (  \ .  
I HvdroDtila barnatel ,Morton 
\ ' ,Id , I 

HpdroDtila anmsta Ross \ .  ' 2 6  ' -. ' 
.. > -  

, .  

\u j?vdroDtila xera Ross Id 
69 . .  

. .  I 

I *  , .  .( , &drodtila ' ,  ,\ sp. 

> '  Ceraclea.. sp. . " 3 ,  29. 
. .  

> ' \  I '  I 

\ , Mvstacideq 
. .  

1 
, .  

. .  . .  alafimbriata Hill-Griffen' ' , <  ' 13, 29 ' : ' . .  . .  
I 

Id-' . . 

19,+ 29 

-. 

, 4 '  . I  
, .  Psiwhomyia flavida Hageii. 

.,I . all dd, 00 
. .  

I , .  
' 

HydroDtila sp . '- 

Ithptrichia ? . 
ProtoDtila sp. , -  

, -  

I 
t 

. I  I 
. .  

279 
I : 

L .  

, 19 
is 

]tarvae I 

MW230F069 
. .  

March 1992 PvdroDsvche (prob. centra) 1 2  . .  . 
. .  . .  . . .. I - . ,  * 

HvdroDsvche sp. . .I 1 
\ I 

MW240F070' .\, \ I  March. X992 
, .  

, '  1 , '. 

-. 
, I  

.Brachpcentrus sp .  \ '. ' ' 1  ' ,  

Ceraclea sp. . I .  j1 

! MW230F069 . 
, .  \ .  , t .  

: '  . March 1992 , . Brachvcentrus. sp. ' 1  I - , .  .. 
I .  - 

MW500FO357 ' 
-I March 199.2 
1 '  , 

Giossosoma sp. L! 1 

Psvchomvia sp. 
. .  -3 , 

MW96EC4384 ' . I .  

., 

. .  

1 :. 
/ 

1 '  
, .  

Ochrotrichia sp. July  1992 . ,  . .  

1 .  
. \ .  . .  
I .  

, -  I ,  I . .  
i -  

. .  
/ 

. '  * March 1992' Psvchomvia sp. ., , .  i 1 :. . .  -3 , 
, .  , I -" , 

. ,  . .  MW96EC4384 ' . I .  July  1992 Ochrotrichia sp. 1 '  
., . \ .  

1 .  

. .  
I .  

i -  
, -  I ,  1 . .  , ., 8 
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