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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 Environment Canada and another team working for CRIEMP
collected their respective samples side by side. The samples of
each party were then analyzed at the laboratories normally used by
this party. Subsamples were also exchanged in the field between
the parties to allow,cross-comparisons of sampling and analytical
practices. a ' : - .

This report presents the procedures used by both parties and
the analytical data obtained for these audits. The data generally

.show good agreement between CRIEMP and Environment . Canada results.

-
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- _ RESUME

En 1991-19§2, Environnement Canada a été chargé de contrédler
trois composantes de 1l'échantillonnage effectué pour le compte du
programme intégré de surveillance de l'environnement du fleuve
Columbia (Columbia River Integrated Environmental Monitoring
Program. - CRIEMP) (1991-1993), afin d'évaluer la qualité des

données recueillies. Ces composantes é&taient la surveillance

continue de la qualité des eaux ambiantes, 1l'échantillonnage des
sédiments de fond, et 1l'échantillonnage des insectes adultes
émergeant du fleuve. Pour chacune de ces composantes, une équipe
d'Environnement Canada et une équipe travaillant pour le CRIEMP ont
effectué 1l'échantillonnage cdte & cdte. Les é&chantillons de chaque
partie ont ensuite été analysés par les laboratoires normalement
utilisés par cette partie. Les deux parties ont aussi &changé des
portions ‘d'échantillons sur le terrain pour comparer leurs méthodes
d'échantlllonnage et d'analyse. :

: Le présent rapport. compare les procédures utilisées et les

résultats obtenus par chaque partie pour chacune des composantes.
" En général, les résultats d'Environnement Canada et du CRIEMP sont
semblables. :
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h - INTRODUCTION : N
. 7/
\

{ . .

The Columbia River'’ Integrated 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 three levels of government (federal, provincial and
municipal)  and by industry (BC Hydro, Celgar Pulp Company and
Cominco) to integrate their individual monitoring requirements 1nto
a common program. ~ .

'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 credibility
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 sampllng and analy51s. Environment

Canada has previous experience in sampling environmental medla for

_.contaminant analy51s. ~ I

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 three‘audits, 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 sedlments) .

e
i

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



I. INTRODUCTION

CHAPTER 1

WATER QUALITY SAMPLING AUDIT

The water quallty'monltorlng 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 statlons (Birchbank and
Waneta) according to the methods used for water quality sampling

.under the

Canada-British , Columbia Water Quality Monltorlng‘
Agreement ("federal—prov1n01a1 methods") .

At the remaining four

stations, CRIEMP sampling was conducted accordlng to methods
followed by the British Columbia Ministry of Env1ronment Lands and
Parks (BCELP)

. As part of the quallty assurance for the water quality
monitoring, Environment Canada (EC) conducted a field sampllng and

analytical audit on November 26,

1991 at three of the six CRIEMP

sampling stations. On that date, CRIEMP staff sampled all three
stations using BCELP sampling and analytical methods, as well as

the federal-provincial methods.'

\collectors°

i

Results of’thls audit are presented below.
analytical results obtained by EC w111 be compared to those of the
‘routine CRIEMP monitoring.

{

II. SAMPLING SITES

The three CRIEMP water gquality sampling sites audited by
Environment Canada on November 26, 1991 are shown on Flgure 1-1 and

are described in Table 1-1.

-

i

EC staff conducted the audit by.
taking water samples side by side with the routlne CRIEMP water

Methods used and

\

\
Il N N N A



~

.

Al

Map of the Columbia River north of “the 'International - Boundary
illustrating thé sites ‘where water samples were .collected during
the CRIEMP water quality sampling audit (N?Vem_ber 26, 1991)

\
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“TABLE 11

i

L

LOGATIONS OF CRIEMP WATER QUALITY SAMPLING STATIONS AUDITED. ON NOVEMBER 26, 1891

o

A_"

Y .

N

CRIEMP Station ‘ Station Land
Station # Name Location . Access
c : 1
Y (S P H.K. DAM . Left bank of the Via Broadwater
IR Columbia River: .. Columbia River, Roadanda
+ beiow the Hugh 0.8 km below . ' secondary road
{7  Keenleyside Dam . the.dam = oy . about1km ..
. T A ' o " . downstreamof -
Y ) S © the dam - )
, | ... Lat - 49°20'32'N
~ /|~ Long. 117°45'58' W o
. A \/— ‘ . \ ;
-4 ¢« .CASTLEGAR = . Right bank, near . At the eastern end
L ;. Columbia River . downtown Castlegar .of Third Streetin - -
- ‘upstream of Sl : L ' Castlegar, viaa
' Kootenay River' { .~ | " e ~ -secondary street
. '\ S "2 . | " tothe North
| ‘Lat.  49°19'37"N . ' o )
N - Long. 117°39'13* W
iv-3 - WANETA Left bank, 0.4 km_ West side .of
: Columbia River "\ upstream of the . Highway 22A)
., atWaneta = ¢ Pend d’Oreille - by the Cominco. -
L . .River confluence, . monitoring station - -
. B atthe federal/ . N
- provincial water ‘ \
\ quality station - , .
- Lat.  49°00'34'N
. ) Long. 117°36'47° W ' °
P T %
L o N ~ ‘
: | \ . - y
A s ) ) s
i - / ! . '




III. METHODS

.A),Fieldlsampling ' ’ p ;;di fv S

v A -

At eaéh statlon, sampllng was- conducted from a river boat.
Samples were collected from the upstream side of the boat and, as
much as p0551ble, upwind of the exhaust.

~ ¢

Water samples were taken as 51multaneously as. p0551ble'by EC

and CRIEMP collectors working side by side. Figure 1-2 presents a

schematic of the collectlon/analytlcal methods used- for the audit. -

At each station, EC staff collected three. repllcate samples for all

variables, except total chlorlnated phenols, for which one: sample

per statlon was collected.;.’- CoL

4

_ CRIEMP collectors measured water pH in the fleld w1th a hand—
held pH meter. EC staff did not do so. - -

For thls sampllng, the CRIEMP collectors took samples at all
three stations for general variables and nutrients using BCELP

" 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, CRIEMP collectors also took
‘trlpllcate samples for heavy metals analy51s using the BCELP
methods.  Samples for metals were routlnely collected at the other

two statlons once ‘every two months. Due, to 'a communication
problem, the audit was not. conducted on a day when samples for

metals were taken at-’ these statlons. N
- ’ ) ' . ’

For this sampllng, the'CRIEMP collectors also took samples for

all variables (except chlorinated;phenols) at all three stations.
using the federal-provincial methods. At each station, trlpllcate,
samples were taken for general variables and metals, and nine
repllcate samples were taken for nutrients. ' i '\
| Table 1-2 describes. the pre-trip preparatlon of the sampllng
bottles. It also compares the procedures used by - EC and CRIEMP for

sample collectlon and preservatlon.
!

L - Fleld blanks were taken by EC and CRIEMP They were made by
fllllng sample bottles with distilled water in the laboratory

before the trlp. These bottles were taken to the sampling stations

Aand handled exactly as sample bottles, short of filling them with
river water. EC analyzed from one to. three field blanks for all
variables (except colour) at each station. CRIEMP analyzed 51ngle
blanks for most varlables at the H.K. Dam and at Waneta.'

,
_ . EC fleld staff also made laboratory blanks before the sampling .
trip for all variables except colour. These blanks were prepared

as the fleld blanks, but remalned in the laboratory

AY

N h ~
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Columbia River water

-~

- | Collection

CRIEMP
fed.—prov.

TCollection

CRIEMP -

BCELP

‘| methods

\ Analysis

I methods

—

TAnalysis

T

EC labs. ‘_’ - d4Zenon | 7.

, - Routine CRIEMP monitoring
, X , ; N ; A . B | l
/' 1. - oo /{ ‘
~‘, n . . . * ‘ .
A\ .
o

FIGURE 1-2

/ ;o

SUMMARY. OF WATER SAMPLE-COLLECTION AND ANALYSIS FOR THE

~ CRIEMP.WATER QUALITY SAMPLING AUDIT (NOVEMBER 26, 1991).
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' B) AnalYtic'al_methods e S -
’ - - ! Ll ¢ -
Samples taken by EC collectors, as well as the samples taken

by CRIEMP  collectors u51ng federal-prov1nc1al ‘methods, were
analyzed at the EC laboratories. .General variables and nutrients
. were analyzed at the Pacific- and Yukon Region . Conservation and.

Protection Laboratory in West Vancouver, B.C., according to methods

described in Environment Canada (1979-1981) and -some unpubllshed'
updated methods. Heavy metals and total chlorinated phenols were
analyzed at the National Laboratory for Environmental Testing

(NLET) in Burlington, Ontario, using some unpublished methods
listed in the ENVIRODAT Prov151onal chtlonary of Codes (1993)

CRIEMP samples collected‘u51ng the BCELP methods were analyzed,

at Zenon and AXYS laboratories, located respectively in Burnaby and
Saanich, B.C. General varlables, nutrients and heavy'metals were

analyzed by Zenon according to methods described in Zenon (1976).
and unpubllshed updated methods.. .Total 'chlorinated phenols were_

analyzed at AXYS according to- methods summarlsed in Baturln (1993)

Table . 1-3 presents the analytlcal methods and the detectlon
limits used for general variables, nutrients and metals by the EC
and- Zenon laboratorles.‘ : o : ‘
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'TABLE 1-3 ANALYTICAL METHODSAND DETECﬁON LIMITS USED FOR THE ENVIRONMENT CANADA AND
CRIEMP WATER SAMPLES FOR THE NOVEMBER 26, 1991 WATER QUALITY SAMF’LING AUDIT

N

)

Environment Canada

CRIEMP—-ZENON

Variable NAQUADAT| Detection Zenon Detection
) Code Method limit Unit .Number Method limit Unit
Gengral Variables 1 ,
Alkalinity (total) 10101 El.-pH4.5 0.5 mg CaCO3/L|| 1020101 El.—pH4.5 0.5 mg CaCO3 /L
Chloride~dissolved 17206 Autoanal. | 0.2 mg/L 1041702 Autoanal. 0.5 mg/L
Colour (apparent) 02011 Visual - - 0010101 ‘Visual 1 Col. unit
Colour (true) not done - - - 0022101 Visual - S Col. unit
Colour (TAC) ‘not done - qo-— - 0241701 Spectro. 1 TAC unit
Conductivity 02041 Meter 2 uS/ecm ~0110101 | -Meter 1 uSicm
Calcium —total - Icp 0.1 mg/L - IcP 0.02 mg/L
Magnesium —total -— icpP 0.1 mg/L’ - Icp " 0.02 - mg/L
Sodium —total - IcP . 0.1 .mg/L - IcP 0.5 mg/L
Silicon—total d IcpP 0.05 mg/L 1201702 Silica 0.2 mg Si02 /L
Potassium —total 19105 IcP 0.01 mg/L 2641703 | Autoanal. 0.1 mg/L
Hardness—cai'd 10602 icpP 0.4 mg CaCO3/Lj| -- IcCP 0.1 mg CaCO3 /L
pH 10301 Meter - - 0040101 Meter - -
Sulphate - Autoanal. 0.5 mg/L - ' Autoanal. 1.0 mg/L
v ’ \ A
. \

Nutrients ’
Ammonia " ‘07555 Autoanal. 0.002 mg N /L 1081704 | Autoanal.’ 0.005 mg N /L
Nitrate/Nitrite 07110 Autoanal. 0.002 mgN/L 1091703 Autoanal. 0.02 mg N /L
Total dissolved N 07655 ' Autoanal. 0.02 mg N /L not done - , == C——
Total N (measured) 07655 Autoanal. 0.02 mgN /L not done —-_— 7 - . -—— !
Total N (computed) not done - - - 1130105 Autoanal. 0.04 mg N /L

plus .

1091703° | Autoanal. 0.02 mg N/L
Ortho~Phosphorus’ 15256 Autoanal. 0.002 - mgP/L 1181703 | Autoanal. 0.003 mgP/L
Total Phosphorus 15406 Autoanal. 0.002 mgP/L 1180103 | Autoanal. 0.003 - mg P /L
Total dissolved P 15102 Autoanal. 0.002 mg P/L 1191703 Autoanal. 0.003 mg P /L
Total Heavy Metals ,
Aluminum 13009 ice 0.002 mg/L - ICP 0.02 mg/L
Barium* 56009 icp 0.0002 mg/L - Icp 0.001 mg/L
Beryllium 04010 IcP 0.05 ugit - notdone | -
Cadmium 48009 ICP 0.0001 mg/L - GFAA 0.0005 mg/L
Cobalt 27003 icp 0.0001 mg/L - ICP 0.003 mg/L
Chromium 24009 icp 0.0002 mg/L - icp 0.002 mg/L
Copper 29009 ICP 0.0002 mg/L - icp 0.001 - mg/L
ron 26009 .lcp 0.002 mg/L - icp 0.003 mg/L
Lithium 03009 ICP 0.0001 mg/t - not done . mg/L
Manganese - 25010 ICP , 0.0001 . mg/L - icp (0.001—-0.002)| mg/L )
Molybdenum 42009 icp 0.0001 mg/L -- Icp 0.004 mg/L ,
Nickel 28009 ICP 0.0002 mg/L - icp 0.008 mg/L
Lead 82009 icP 0.0002 mg/L o -- GFAAS 0.001 mg/L
Strontium 38009 " IcP - 0.0001 mg/L - not done . mg/L
Vanadium 23009 ICP 0.0001 mg/L - icp 0.003 mg/L .
Zinc 30009 “lcp 0.0002 mg/L - ICP 0.002 mg/L
Arsenic’ 33008 icp 0.0001 . . mg/L - Hydr. ICP 0.001 mg/L
Selenium 34008 ICP ', 0.0001 mg/L -- Hydr. ICP 0.03 mg/L
Mercury 80011 C.V.ICP! 0.01 Hg/L - C.V. AAS/ 0.05 Ho/L
Thallium - ICP 0.002 mg/L - Icp_ - 0.003 mg/L

C.V.: Cold Vapour

Cc.V.: C.old Vapour
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IV. RESULTS AND DISCUSSION
/ .

’
R

A) Blanks - o

: Table 1~-4 presents the analytlcal results from the laboratory
and field blanks. The laboratory blanks were, prepared and analyzed

by Environment Canada (EC) only. _Both%EC and CRIEMP prepared and

,analyzed fleld blanks.

The. results of the EC laboratory blanks suggest some sllghtf

contamination for total nitrogen and some metals . (aluminum, cobalt,
iron, molybdenum and nlckel) Either the deionised water or the
sampling bottles (or both) rcould be the source of this problem.

Except for nickel .and iron, the. concentratlons detected in the i

‘bottles were well below levels. measufed -in the environmental
samples. For nickel and iron, the measured levels of contamlnatlon
would affect the env1ronmental results..

Data for the EC f1eld‘blanks suggest some sllght contamlnatlon o

for sulphate,, ammonia,: n1trate/n1tr1te, total nltrogen, ortho-
phosphorus total dissolved phosphorus, alumlnum, ‘barium, cadmium,
cobalt, 1ron, manganese, nickel and arsenic. However, most values

}measured in EC field blanks for nitrogen and heavy metals were

lower than the Zenon detectlon llmlts for these varlables.J'

. The CRIEMP field blanks ‘for General Varlables showed some~-
contamination for conductivity, alkalinity and sulphate.: This may -

be a reflection of the ‘bottle preparatlonf The bottles used by
CRIEMP for General Variables.were not washed with soap prior to
sampllng, ‘but were 51mply rlnsed with deionised water. The CRIEMP
field blanks for copper and mercury also showed -some contamlnatlon.

In general the levels in the fleld 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 arsenlc, and some CRIEMP measurementS'ﬂ

for copper and ‘mercury.’

“"«' ’ . -
I " .
I
/ . 7

\

B) Fleld samplesil - ; ”'rl . 15‘” ; :m_ ‘ »@ =

~

Table 1-5 presents the data for all varlables, and Table 1- 6.

presents ‘qualitative comparlsons between the sampling/analytical

methods. - These comparisons were not done by’ statlstlcal methods,_

due to the small data sets for most. varlables. L S ’

‘.

of the three audited stat10ns,4 Waneta was sampled most'

: completely; At Waneta ‘all, three sampllng methods (CRIEMP sampllng

-
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" TABLE 1-4 RESULTS OF LABORATORY BLAN KS FOR-ENVIRONMENT CANADA (EC) AND FIELD BLANKS FOR EC AND CRIEMP
FOR THE NOVEMBEH 26, 1991 WATER QUALITY SAMPLING AUDIT

A) GENERAL VARIABLES s
s , . | Fleidblanks
EC \ . - 3
laboratory - CRIEMP
Variable ‘blank . | Location EC . | BCELP
pH ' ] )
(laboratory} 570 H. K. Dam 576 i
Castiegar 598
. “ N
§ Waneta 5.87 72
: ~ 578
fconouctvity | SN ,
uS/cm - <2 'H.K. Dam <2- 2!
7 . :
\ . - A
Castiegar <2
Waneta <2 " 2’
- <2
COLOUR (TAC) l o o
Rel.unkts : © i H. K, Dam -<t.
S / nr M )
A i Mew A ',
s
” Waneta 2
’ t
ALKALINITY .
mg CaCO3 L <05 H.K. Dam <05 | 1.9
Castegar | <05 !
) . Waneta. <05 18
<05 =
: ~
CALCIUM-d , . -
mg/lL J <0.1 H. K. Dam <0.1
N, Castegar | <0.1
N ‘Waneta <01 - <002
' <0t | : !
MAGNESIUM-d ' ’ -
mg/L <01 H. K, Dam <0.1
' \ ~ ”~
; Castiegar <0.1 N
.
". Wabneu <0.1 . <6.02
<01 ° T
* \ '
- [ s ~ i .
A
-~ ; - B v
) | '/
7~
N -
v ;-
- ! !

. ‘ I\ 4 ’
/
s 3 R -
- \ K 1
' v
} \ ’ n } { )
« s h ) 4
- \
. Field blanks
€c ¥ . R
. . laboratory .} " - . CRIEMP
Variable blank Location “EC’ BCELP
HARONESS ~cal. A
mgCaCO3/L ' | <04\ ' | H K Dam <0.4
{ .
|j Castlegar <04
" ' waneta .<0.4 <0.1
, - ) ' <0.4 S
CHLORIDE : ' : K
mgiL <02 H. K. Dam <0.2 | <0.5
. v ] _ ’ .
- Castlegar <02 i
4 "Wanen' <02 kY <‘0.5 :
t. A <0.2 . .
SODIUM=d f N . i
E LTS ) | <09 . | H'K Dam ‘<0.1 <05" -
Casvegar | <0.1
. -
c_ [ Waneta <0.1 <05
. . <0.1
/ -
POTASSRIM-d . ‘ : ¢
mgit <0.01°.. . § H'K, Dam <0.01 <0.1 |
’ L
‘ Castlegar <d.0i‘
e ~
- A
N Waneta <001 _ ;| <01
) <0.01 .
. \ < P
SULPHATE E
mgL <(IJ.5 H. K. Dam <0.5 1 \
"Castiegar - ’ [+X:]
. . Jwanem ‘<05 - | <1
' . <05 1
' | '
SILICON ) ' : R
mg/L 1 <0.05 H. K. Dam <0.05 <02 *
s 1
N Castlegar <0.05 )
- ’ . }
Waneta Y\ <0.05. <02 *
= ) <0.05

° Z;non m'easuved reactive silica — ' the CRIEMP~BCELP valué were
" readjusted to SIUCON by muttiplying the reactive silica data by (28/60)

B

!
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TABLE 1—4 (CONT'D) L -
B) NUTRIENTS !
4 Field blanks
- - EC -
.laboratory CRIEMP
Variable blank ' | Location EC BCELP
.o - ] M
AMMONIA .
mgNA <0.002 H.K. Dam <0.002
. ) fitered 0.004
| samples <0.002
H.K. Dam ,<0.002 <0.005
unfitered | .0.002 :
X samples 0.004
' Castiegar <0.002 -
fittered <0.002
sampiles <0.002
- Castiegar | <0.002 T
unfitered <0.002
samples <0.002 -
Waneta <0.002 -
filtered <0.002 .
sampies <0.002
‘ . . !

.- [waneta | <0002 | <0005
unfitéred ., | <0.002 ’
samples <0.002

NO2/NO3 .
mgNA | <0.002 H.K. Dam <0.002
fitered 0.005

. samples: “<0.002
H.K. Dam door | <002
unfitered <0.002

4| samples . | <0.002
P
Castiegar 0.002
filttered - | <0.002 '
samples <0.002
Castiegar <0.002
unfitered - 0.002 .
samples - <0.002° \
. \
Waneta <0.002 ' .
filtered .<0.002 " -
. -samples <0.002
14
3 .
~ Waneta <0.002 <0.02
unfitered . | <0.002
| samples 0.003
™ T ‘
mgN/L 0.04 H.K. Dam <0.02
. fitered 0.04
. samples <0.02
s 0 4 H.K. Dam 0.04 <0.08
t unfitered | <0.02
.. |l samples <0.02
Castiegar <0.02
filtered «<0.02
samples <0.02 .
| Castegar | <0.02
unfitered - | <0.02
n samples <0.02
Wanetn | 002
fitered <0.02
A sampies <0.02-
Waneta <0.02 ° <0.08
- . unfitered :POZ
samples 0.02

~

~
‘.\
A .
/ -
Field blanks
, EC
! laboratory ‘ CRIEMP _
Variabls. blank Locati EC BCELP
L
Ortho—-P . o
mgPA <0.002 . §H.K. Dam <0.002 <0.003,
. Station # <0.002
. =1 <0.002
r ) :
Castiegar ' | 0.008
Station # «<0.002
-a <0.002
Waneta <0.002 <0.003
- Station # 0.005
, v-3 - <0.002
fTomiP . _
mgPA - <0.002 H:K. Dam <0.002 <0.003
Station # <0.002
=1 <0.002
Y
Castiegar - <0.002
Station # <0.002
-4 <0.002 L~
~r. Jwaneta -’ | <0002 . | <000s
Station # 1 <0002 .
V=3 <0.002 .
TOP, -
mgPA <0.002 H. K. Dam <0.002
Station # 0.005
=1 " <0.002
Castlegar . | <0.002 oy
N > | station# <0.002 '
=4 <0.002
Waneta <0.002 <0.003
Station # <0.002
V-3 <0.002
N
. ‘ . |
|
. - .
Vs ‘ -
: i / Vs
- A~ oo

e -
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TABLE 1—4 (CONT'D) - - \
C) METALS :
- Field blanks
"  EC . .
L | boratory § - CAIEMP
Variabie blank Location EC BCELP
T . 7 -
ALUMINUM=t S M
mgit 0.004 H.K.Dam~ _|" 0.010
) L 0.011
N
. Castiegar 0.020
: 0.004 i
Wanota <0002 | <002
o . <0.002 :
BARIUM=t = - o
mg/l <00002 §H.K.Dam ‘| <0.0002 '
; Ss <0.0002
. ! A Castlegar - 0.0002
o o <0.0002
T - I
Waneta | <00002 | <0.001
. - < - | <0002 |
/ - oo v ‘i r‘ .
CADMIUM=t - T I : v .
mg/L © - | «0.0001. f H.K. Dam 0.0001 ;
! : : -] oooot .|
t B «
. Castlegar ~ | <0.0001
VLo _ . 0.0001
Waneta <0.0001 | <0.0005
<0.0001
lcoBaLT-t « : .
mgl 0.0001 || H.K. Dam 0.0001
. : - : 0.0001
Castiegar 0.0001
) L 0.0001 :
. { waneta” 00001 | <0.003
1 : : : 0.0001 S
CHROMIUM=t RS BRI ' ;
mgiL .. " | <0.0002 | H.K.Dam | <0.0002 :
] R A S | <0.0002
4~ Tcastegar . | <00002 | .
) S . | <0.0002 ]
Waneta <0002' | 0.002
. ~ | <0.0002 ’
COPPER~t . . . -
mg/L : «<0.0002 H. K. Dam «<0.0002-« -
. N - . <0.0002
¢ . \ J
’ ! - [ Castlegar /| <0.0002
- q. ~ ] <0.0002
) .
. Waneta <0.0002 |~ 0.001
h <0.0002
IRON~t RS e
mgh. . 0.0133 . | H.K. Dam . 00029
| |, 00082
. | .07 | Castegar | ooose | ¢
o A \ 0.0013
' Ce ) o . -
.. Waneta - 00180 | <0.003.
: 0.0005 -
MANGANESE—t T R
mglL <0.0001 H.K. Dam 0.0001 «
N <0.0001
- Castiegar - | <0.0001
: . <0.0001
- f'waneta 0.0001 | <0.001
\ <0.0001
/ \ o~
N .

, ‘ .
N P
i
7y
. ’ S
\ -
. B . Field blanks - T

“ EC . . .

' laboratory B . CRIEMP."

., » [Variable biank Location .EC BCELP *
MOLYBDENUM— | S

total (mg/L) { 0.0001 | H.K. Dam <0.0001 | i
Lo : * +:| <0.0001 ¢
A, Castlegar <0.0001
- N ) ‘ v <0.0001
' Waneta <0.0001 <0.004
' <0.0001 -
. [NcKEL~t . b —
. ) {men 00004 {H.K Dam' ‘| 0.0003
- - P - ' 0.0004 .
x : : L
N Castlegar - 0.0003
! Lo 0.0004
o y - E : .
: ’ ' Waneta 00003 | <0.008
o K \ : . 0.0003 o
g ~ lmgn <0.0002 | H.K.Dam *| <0.0002
: ' ‘ S e <0.0002
Castiegar /<0.0002
.+ | <o.0002
) s | waneta <0.0002 <0.001
’ . .| <0.0002 :
N ~ %
=z VANADIUM—t o 3 ,
mgL .| <0.0001 H.K.Dam | <0.0001
: «<0.0001
' Castlegar | <0.0001
. - - r <0.0001 | -

13 R . i
< ' wanewd | <0.0001 | <0003
T . ! <0.0001 .
‘ 2NC-t ~ L o

mglL <0.0002 | H.K.Dam . | <0.0002 ’
. S . <0.0002 ,
T : - ' v
Castiegar <0.0002
‘ P . <0.0002 .
Waneta <0.0002 <0.002
: <0.0002 :
L ~,
. jARsENIC-t : , Y ’
. mgiL <0.0001 | H.K.Dam 0.0002
v : <0.0001
‘ Ly Castlegar <0.0001
. .| <0.0001
! ‘ ' Waneta °© | <0.0001 <0.001
- T . L <0.0001 ‘
. N . * .
- MERCURY~t . C
ught ' /<0.01 H. K, Dam '<0.01 R
_ A <0.01" :
e -1 N
Y - . §-Castiegar <001 ~
: : ] 20.01 N
s « [ N I. X y R
. Waneta - <0.01 [ R
! g0 1] <0.01 ‘
y THALLIUM—t ' - o
_ fgmglL <0002 ' ' H.K.Dam | <0.002
: 3 - .| <0.002
» .
. Castiegar “<0.002
. - \ <0.002
‘ Waneta <0.002 <0.003
' o <0.002




-
v
v

TABLE 1—-5 COMPARISON OF THE DATA OBTAINED BY.EC AND CRIEMP FROM THE COLUMBIA RIVER . .
FOR THE NOVEMBER 26, 1991 WATER QUALITY SAMPLING AUDIT

{

A) GENERAL VARIAB!.ES

.
:
:

Variable Locaton * EC BCELP Federal—provincial Locaton ' EC, BCELP Foderal-provincial '
pH ‘| Gaboratory) : HARDMESS . .
H. K. Dam 7.87 72 7.89 - = mgCaCOML. - | H.K.Oam LIE - 572 - -
 Station # 787 . | —= 7.8 - - Smin # &7 - - Be.4 — - .
J [ 7.84 - 7.0 - - = a4 - 493 - -
Casteger 77 . 73 782 - - [-X] - 57.9 -—-
Station # 7.82 - 7.2 - -, sutan # 518 - 6.8 -— \
-4 r.:02 - 7.88 - - [ 79 - sss | --
Waneta 7.0 72 7.98 - - Warnl =0 8.6 7 - -
Station # 7.96 73 797 - - Swikn # 0.7 6.8 642 - -
V-3 7. 7.3 7.04 - - V- 26 «®s ae - -

. \ R .
CONDUCTIVITY CHLORDE ' .
uSieen H. K. Dam 121 121 121 - - moL H.K Dam 03 ' <06 Q3

Suton # 21 - 121 - - . | swsons 0.3 - 03
[ 21 - 122 - - [ 03 - a3 - -
R . .
. Castegw | 12 12 122 - - o8 o7 08 — - :
Staten # 123 - 124 - - Swicn# 05 - 0s - - B
-4 123 - 12 - - . [ o - os - -
. N . il ' 1
Wansta 135 133 1 ' - | wanen .07 08 07 - -
Station # 136 1 134 - d , . .| swton# 07 jee -~ | o7 - -
. N-3 136 . 133 T 1154 - - : L 3" N=3 |07 1.0 | o8. " == == ,
thnom N ' 9 " | soonum-d N
FU H.K.Dam - 0.3 - - mL - H.K Dam q o7 08 0.7 . .
Station # - Q3 - - “ Lo . | Suton# o7 - 0.7 5
[ - 18 - - [ 07 - 0.8 - .
.
Castiogar - 0.3 .03 - - ) 10 11 1.0 - - ,
Sttien # - - © 04 - - . Suton # 1.0 - 1.0 - - -
[ - - 03 - - [ 10 - 1.1 - - :
Waneta - 04 03 - - . Werwn 14 13- | 12 - - -~
Station # - o8 '\ | o2 -— -- , Sutkon # 1.1 1.3 12 0 - -
V-3 - 07 03 - - V-3 11 1.4 12 - --
COLOWR-APP. | . - : POTASSIM—d \
H. K. Dam - t <8, - - mg H. K. Dam 0.64 os .73 \
Seton# . - - <5 - - , R Sa¥an # 0.63 - on - ‘
-t - - <6 - -V . . -1 o0 - 0.6 -
Castlegar - ) < - - L ’ 0.8 06 07a - -
Station # - - <5 - - Swtion # 0.65 - 0.72 - -
-4 - -z <6 - - , [ (3 - o7 -— -=
Waneta - s <5 - -— i Warws o4 os 068 - -
Stuton # - 2 <5 - - : Swtn # | 0.61 06 0.5 - -
. ) V-3 - ., <5 - -- ) V-3 | 0.6t 07 068 - -
. . PN
ALKALINITY . . . SULPHATE s , N
mg CaCOML H.K.Dsm -] 408 52 4 | 498 . - HE H.KOsm - | 78 87 82 -
¢ Sution # 9 - ‘497 : 1 | Smin# 77 - N
-1 49.8 E 500 - . . At 82 — Y ‘e
. W i . o , \
Castiogwr 50.3 52 50.2 2o - - 7.0 89 77 - $ o
Station # 498 - 50.8 - - .. | swten# 82 - ae - -—
. -4 4“8 -— | s - - B [ a8 - - se - -
‘ Sy - ‘ i
Waneta 544 X 843 . - - . g Warwa ss o8 92 - -
Sttion # 842 e 644 - - Smion# |, 83 9.9 74 -— - )
V-3 544 s8¢ 540 - - V-3 8.2 101 74 - -
CALCIUM-d . SILICON .
mpL H.K.Dem . | 186 172 - mgL H.K.Dam 1.78 . 175
Stton # 166 17.8 - Sutn# - 178 ' 1.80 Y
-1 168 - 187 - = 1.80 1.3 | .
' ?
Castioger 173 . - 174 - e 190 17 178 - -
Station # 17.2 - 174 - - Sution # 1.7 - .77 - -
B-4 17.3 - 12.7. - - -4 1.9 - 1.83 - -
Werta 188 18.0 19.4 -~ - . Waren 2.00' 10° 208 | -- - ’
Station # 182 182 192 - - Sutien # 198 20° 206 - -
V-3 185 18.2 19.0 - - " - V-3, 204 19* | 20 - - :
, - . 1 , 1, L )
MAGNESIUM-d R . . o * Zsnon measuredreactive siica — the CREMP—BCELP valuss were
moL H. K Dam as - EY - readiusted 1o SIUCON by muftiplying the reactive silica data by (28/80)
1 Station # as - 36 r L . . .
{ (23] a5 - as - -
. f L . ’
Castiegar -V as — - A ‘ =
Station # ae as- - K o i . -
-4 ae - as’ - , :
 Werwm 29 Ta417 - | 40 - - A . . . .
Station # 39 419 e/ -= -=, \ ’ ' . .
V-3 40 415 39 - - A - -
B Y 1
.
' ’ ‘ l
' ot -, ! . 7
. \
t \ -~ N 4/ ’ / v '
R / i vt 1 I




/

Y
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TABLE 1-5 (CONT'D) . g ,
N
B) NUTRENTS '
CREWP CREWF CRENP CREWP

Variable Locaton EC BCEWP Federal-provincial Variable Locaton EC BCELP ~ Federal-provincial

¥

AMMONIA Orto—P

moNAL H.K.Dam { <0.002 - - - - mgPA H.kDem |} <00 | <0008 - - -

. Sitered <0.002 -— - - - L4 <0.002 - - - -
sanmples <0.002 - -~ - - [ ] <0.002 - - -— -
H. K. Dam <0.002 <0.008 - - - Castoonr <0.002 <0.003 - - -
uniitered <0.002 - haded - - Saicn # <0.002 - - -— -
samples <0.002 - - - - -4 <0.002 - — —— -
Castiogar 0.002 - — - - Warwn 0.002 <0.003 - - -
[ 0.008 - - - - Swutian # 0002 | <0.003 - - -
samples 0.003 - - - - -3 0.002 <0.003 - - -
Castiogar 0.006 «<0.006 - - Tomi P - .
uniitered 0.002 - - - mPA H. X.Dam 0.004 0.003 0.004 0.008 0.004
sanmples <0.002 -, - -— - * 0.003 - 0.008 0.004 0.004
# -1 <0.002 - 0.002 0.003 0.003
Waneta . 0.016 -- - - -— 0.003 0.003 0.006 0.003 0.008
titered 0.017 - - - -- Saton # 0.003 - 0.003 <0.002 0.003
samples 0.017 - - - - * -4 0.004 - 0.003 0.004 0.004
Warwta- 0.015 0.000 - - - Waneta 0.007 0.006 . 0008 *  0.008 0.008
unititered 0.018 0.000 - - - Statan # 0.008 0.006 0.008 0.007 0.008
samples 0.015 0.007 - - - # V-3 0.008 0.005 0.007 0.005 0.008-
NO2/NO3 : ) . ToP
mgN/L H. K. Dam 0.149 - - - mogP AL H. 1 Dam 0.002 <0.003 - -— -
fitered 0162 - - - Suton # «<0.002 - - - -
sampies 0.153 -— ‘ - - [ 0.003 - -— - -
H.K Dam 01684 0.14 0.181 0.187 0.158 Castieger <0.002 <0.003 - - -=
- uniitered 0.163 - 0.158 0.189 0.160 Saton # <0.002 -— - - -—

[ 4 samples 0.155 -— 0.158 0.163 0.159 -4 <0.002 - - - -
Castlegar 0.150 - - - - \ Waren 0.004 <0.003 - - -
fitered 0.152 - - -- - Station # 0.003 <0008 - - --
sarmples 0.153 - - - - V-3 0.004 <0.003 —= - -=
Castieger 0.180 0.14 0.167 0.160 0.184
unditered 0.181 - 0.160 0.158 0.157 -

* sarrples 0.162 - 0.157 0.157 0.158
Warsta 0.136 - - - -~
Ahered 0.136 - - - -
sarples 0.138 - - - - i
Wansta I~ 0138 0.13 0.143 0.143 0.147
urditered 0.138 0.13 0.147 0141 . 0.34¢

» samples 0.138 0.13 0.144 0.159 0.145
H.K Dam 0.15 - - - -
fhered 0.18 - - - -
samples ' * .18 -— - - - .

H. K. Dem 0.19 (X1 G18 0.19 022 :
uriitered 019 - 019 0.19 022

» samples 0.19 -~ 018 0.20 0.19

Castoger 047 - - -~ - '
\ Stered 017 - —~— - -

sarrples 0.17 - - R -

Cuastiognd 0.19 - 018 \ 018 0.18

uriitered 0.21 - o.18 027 018

. samples 018 - ots 0.19 0.18

Wanets 017, - - - -
Sitered o.18 - - - -- b
sarmples 0.18 -— - - - .
Wanetls 0.98 <0.47 0.18 019 0.17
wditered 0.19 <0.17 . 019 019 0.18
# samples 0.18 <017 0.18 017 0.19

# Tirree federal—provincial water quality sampie iits were colected at each stiation.

Eachkit contained res nivogen sample botties and thres phosphorus sampie bottlex.

For sach veriable and each station, data ¥om one sample kit are on the same tine.




TABLE 1=5 (CONT'D)

N

i
C) METALS
s .
e CREMP | CREWP
Variable Locafon EC - BCELP | Fed.—prov.
ALUMINUM—t ‘ B
mgL H. K Dam - 0.0358 - 0.027
Station # 0.022 - 0.065
=1~ 0.020 - a.o0z7
: /
0.028 - 0.023 *
Station # 0.025 - 0.2t
n-4 0.023 - 0.020
0.031 0.06 0.023
Swtion # 0.058 0.06 0.080
V-3 o018 0.06 , [
BARIUM-t ,
moiL H. K. Dam 0.0153 - 00158
Station # 0.0150 - 0.0160
. H-1 0.0158 - 0.0161
Castiogar 0.0157 - 60,0157
N Station # 0.0161 - 0.0158
-4 0.015% - 0.0181
Varea 0.0199 0.019 0.0199
Station # 0.0198 0.019 0.0198
V-3 0.0198 | -0.018 0.0200
CADMIUM=t '
mglL . H. K.Dam 00001 | —= 0.0001
St # 0.0001 - 0.0001
[ 0000y | -- <0.0001
Castl 0.0001 - 0.0001
Stution # 0.0001 - 0.0001
H-da 0,000t - 0.0001
Wareta' 0.0002 | <0.0008 0.0002
Statin # '-0.0002 | <0.0006 0.0002
V-3 0.0002 | <0.0006 0.0002
COBALT-t . ,
mgL H.K.Dam , 0.0002 - * 0.0001
* <0.0001 - 0.0002
a-1 0.0001 — 0.0001
Castlegar 0.0002 - 0.0001
\ Statich # 0.0001 - 0.0001
-4 0.0001 - 0.0001
. wameta 0.0002 | <0.003 0.0002
Station # i 0.0002 | <0003 |- 0.0001
~“N=-3 0.0002 <0.003 0.0002
CHROMIUM—t = .
mgh. H. ¥ Dam <0.0002 - <0.0002
¢ Suton# _ §<00002 . -- 0.0020
, -1 <0.0002 - <0,0002
! Castieger ~ | <0.0002 -~ <0.0002 .
Smton # <0.0002 | -- <0.0002 #
[ <0.0002 - <0.0002
Vs 20,0002 0003 { <0.0002
Sttion # <0.0002. | 0002 | <0.0002
N-3 <0.0002 0.000 | <0.0002
COPPER-t
mgL H. K.Oam- 0.0004 - 0.0008
Swtion # 0.0007 - 0.0004
[ 0.0003 -- 0.0006
. . N
00004 - | ~= 0.0004
Smton# _ ©.0004 - ™ 0.0008
-4 0.0003 -—— 0.0004 °
Waneta 0.0032 0.002 - 0.0018
Station # , 0.0017 0,001 0.0020
V-3 0.0016 0.001 0.0019
3 ’ ~
RON-t . .
oL H. K. Dam 0.0210 - 0.6213
Station # 0.0194 - 0.0314
[ 0.0215 - 0.0191
' 0.0208 - 0.0196
Station # 0.0212 - 0.0212
n-4 0.0210 - 0.0210
-1 .
Wersta ‘00428 | 0082, 0.0275
Station # 0.0308 0.060 0.6349
V-3 0.0291 0.068 0.0087 |
MANGANESE -t . . L
moL H. K Dem 0.0011 - 0.0012
Station # 0.00% - 0.0011
[ 0.0011. | = 0.0011
0.0021 - 0.0020
Station # 0.0021 - 0.0021
-4 0.0020 - 0.0021
Wareta . 0.0022 0.003 0.0020
Station # 0.0021 0.003 0.0020
Nv-3 0.0021 0.003 0.0023

- CREMP |
Varisble - ' Looason - ‘EC BCEWP Fed.~prov.
MOLYBDENUM~t L t .
L . | M. Dam 0.0004 —— 0.0005
) Suton# . 0.0005 - 0.0006
- - 0.0004 - 0.0004 /
Custiogar 0.0008 - - 0.0008
Suton # 0.00056 — 0.0004 -
 —-e 0.0004 - 0.0006
Werwa 0.0006 «<0.004 0.0008
suton # 0.0005 | <0.004 0.0006
N-3 0.0006 | <0.004 ,0.0008
MOEL~t
molL H. K Dam 0.0007 — 0.0007
Suton # 00007 +| -~ 0.0007
-1 0.0006 - 0.0004
Castogr | 00007 | ~- 0.0008
' | swyen# 0.0008 -, 0.0007
: [ Y 00008 | -~ * 0.0008
Waren | 00008 | <0.008 - | 0.0008
. Swtan # 0.0008 | <0.008 0.0007
: N-3 0.0008 .| <0008 | 0.0007
LEAD~t ) .
Jmor H.K.Oam | <0.0002 - <0.0002
’ Station # <0002 [N -~ <0.0002
v =1 <0.0002 - <0.0002 *
Costoger | <00002 | -~ <0.0002
Suion # <0.0002 - <0.0002
[ <0.0002 - <0.0002
Vel 0.0016 0.001 0.0010
L, |swtns 0.0014 0.001 0.0017
V-3 0.0000 0.001 0.0015
VANADIUM -t .
mL H. K. Dam 00002 " | — 0.0002
B ' | Swtion # 0.0001 - 0.0002 ,
. -1 . 0.0001 - 0.0001
- 0.0002 0.0001
Sutan # 0.0002 0.0001
[ 0.0001 - [ -— 0.0001 .
. Waree 0.0002 |.<0.003 0,0001
. Susan # 00001 | <0.003 0,0003
V-3 0.0002 | <0.003 0.0002
. .
ZNC-t
mot. H.K.Dam 0.0011 - 0.0062
. Sttion # 0.0014 -— <0.0002
B-1 <0002 | -= . 0.0004
‘ Castogr - | <0002 [ —-- 0.0002
t Swuticn # <0.0002 - «<0.0002
. [YE <00002 | ~-- 0.0003
", varen’ * | ooos | o008 “| oo
E Swutcn # 0.0038 0.008 0.0030
- N=3 0.0027 0.008 0.004
ARGENIC—t .
moL H.X.Dam 0.0001 -= 1 | <0.000t
’ Swin # 0000 ' -—- 0.0001
[ 0.0001 - 0.0002
' 0.0002 - 0.0001
Swton # 0.0001 - 0.0001
[ 0,000 -~ 0.0001
v | venew 0.0008 | <0.001 0.0002
' Swton # 0.0002 | <0.001 0.0002
V-3 00003 | <0.001 0.0002°
MERCURY -t X :
L H.KDam | <0.01 - <0.01
. o # - -- 0.01
=1, <0.01 -c 00 .
. Casvoger [ <001, | -— 0.01
R Sutn # <001 - <0.01-
[y <0.01 - <0.01
L )
: Warew 0.01 0.9 001 |
! Suton# 0.0 0.1 0.02
V-3 0.02 - 0.01
THALLUM -t <!
mon H.K Dam <0.002 - -
* <0.002 —- —
L -1 <0.002 - —_—
' 0.002 - -
Smiken # 0.002 - -
[ <0.002 - —
Werws <0002, | 0.00¢ -
Swicn # <0.002 0.004 —
- V-3 0,002 0.010 -

‘

-
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200 - R
using BCELP" methods, CGRIEMP sampling using 'federa1~prov1nc1al
methods;  EC using EC methods) were used to collect samples for
ana1y51s of all varlables.

At the’ other audited statlons (H K. Dam and Castlegar), - the

routine CRIEMP sampling (with BCELP methods) was conducted only for

general variables and ‘nutrients, nat -for metals. However, the
CRIEMP collectors sampled for these variables u51ng the federal-

provincial sampling technique. This technlque is not regularly -

used by the, K CRIEMP collectors at these statlons..-

’ . * . /
- )

-~

’ v s

1) General Variables ' -

N ‘ ‘ : . o

-The values for most general variables were either ldentical or

very close’ among  the three sampllng/analytlcal methods. A few
exceptlons are detailed below. f,,,. - ’

'
I

CRIEMP collectors measured pH in- the fleld but pH values for,y'

EC samples were measured at the EC laboratory. Therefore, the data
are not dlrectly comparable. s

[y
~.

The CRIEMP-BCELP method gave some slightly elevated levels forA‘

alkalinity, chloride and magnesium. These values may be related to
the bottle preparation procedure used by Zenon; some elevated field
blanks values were also noted for. alkalinity (see above)

\ The CRIEMP federal-prov1nc1al method gave sllghtly elevated
‘levels for. ca1c1um. There is no- apparent reason for th1s result.

‘The EC and CRIEMP federal-prov1n01al methods generally gave
equal. values, except for some potass1um, sodlum, calc1um, hardness
and aluminum values. : VA o

. ~
§ .

2) Nutrients

The . values reported by Zenon (CRIEMP—BCELP), when above the
detection 11m1ts, are slightly lower than those for the other two’
methods. The . closeness of the Zenon detection limits to the
reported values makes further comparison difficult. The EC and-
CRIEMP ‘federal-provincial methods generally gave equal values.

. - . ’ ) . .
"’ \ ! A, e ’ N .
R

3) Heavy Metals B ‘] o ', RN

7 : '
The CRIEMP-BCELP method showed hlgher values than the others-
for aluminum, iron, manganese, zinc, mercury and thallium. ' It

‘showed equal levels for barium,. copper and lead. For cadmium,

A

\

. . - . N
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B ~ - . -

' 2y
, s ‘ . o

vcobalt' chromlum, molybdenum, nickel, vanadium and arsenic, the

higher Zenon-detection limits prevent comparlsons with!EC values.
The EC and. CRIEMP federal-prov1nc1al methods generally gave equal'

. values.- The data. indicate potential’' limitations in comparing
- levels- between 51tes because of Zenon' s, hlgher detectlon 11m1ts. o

5
’

4) Chlorophenols T ',# '»

The EC detectlon llmlts ‘are much hlgher than the CRIEMP-BCELP

' (AXYS) detection limits (table- 1—7), thus limiting- comparlson 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 lower than the” corresponding EC detection
limits. In‘ this case, EC's hlgher detection 11m1ts restrlct the -
value of EC's data for env1ronmental samples.. :

: [
s . R - ‘ .

~
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©  TABLE1~7 .

" CONCENTRATIONS OF GHLOROPHENOLS IN WATER SAMPLES |
COLLECTED BY ENVIRONMENT CANADA (EC) AND CRIEMP FROM THE COLUMBIA RIVER
- FOR THE NOVEMBER 26, 1991 WATER QUALITY SAMPLING-AUDIT

Alldatainng/L -

i

St denotes 'not analysed' ( ) denotes a remark at end of table
. { !
Lo H. K.Dam_- Cast!egar ‘ Waneta c
Compound name. - -, CRIEMF |, . CRIEMP : CRIEMP
- EC __BCELP EC‘ BCELP EC " BCELP_-
2-—chlorophenol . <65 - <65 - <65 -_
3-—chlorophenol . <50 - - <50 == <50 -
4—chlorophenol - <40 <2.4 <40 - <12 <40 . <24
2—chloro—5— methylphenol <105 - - <105 - <105 . . --
2,6—dichlorophenol : <55 <0.6 .- &85 . <0.3 <55 - <0.6
4-—chloro—3-—methylphenol <65 == <65 = fe-m— <65 —
2,4—dichlorophenol . <50 = <05 <50 - <03 <50 <05
3,5—dichlorophenol <35 <0.5 <35 <0.2 <35 <0.5
2,3—dichlorophenol <65 <0.5 <65. . <0.3 <65 <0.6
3,4—dichiorophenol <40 <0.4 <40 <0.2 - <40 <0.4
2,4,6—trichlorophendl / <50 <0.6 . <50 - 9.8(1) | <50 5.1 (2)
2,3,6~trichlorophenol <65 <0.8 <65 . <04 <65 <0.6
2,3,5~trichlorophenol <55 . <0.5 <55 <03 - <55 - <0.4
-12,4,5~trichlorophenol ' <45 - <04 <45 . <02 | <45 ‘<03 .
2,3,4—trichlorophenol . - <60 . . <0.6 <60’ <03 . | <60 <0.5
3,4,5-trichlorophenol <70 - ~‘<05 <700 . <03 <70 - '~ <04
2,3,5,6—tetrachlorophenol <80 * - <07 <80 - <04 . <80 <04 -
- 12,3,4,6—tetrachlorophenol <60 . ' .<09 - <60 . 09@) <60 <0.6
2,3,4,5—tetrachlorophenol - <90 - <0.4 <90 ''<03 <90 <0.3
Pentachlorophenol <85 <0.4 , <85 <05 . - <85 <0.4

" (1) Detection limit: 0.3 ng/L
(2) Detection limit: 0.4 ng/L

(3) Detection limit: 0.9 ng/L.

-~
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V. coNCLUS_IoNs AI‘\ID\ RE”COMMENDATIO‘NS
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4

-

4

. : ' B Y

, This . fleld audit was conducted on a date when the CRIEMP'
samplers did not routinely collect a complete series -of water
.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;

—_— S

The EC laboratory blanks suggest sllght contamlnatlon for some.

_\varlables. This fact illustrates the need for quality control,on -
the bottle washing operations and the water deionising system.'

Therefore, .CRIEMP should obtaln such QA/QC data from the analytlcal .
laboratorles on a regular ba51s. . o S
- t .
The EC and CRIEMP fleld blanks were mostly clean.~ However,
slight contamination was detecteéd, mainly in some EC field blanks.
EC took more field blanks, and 1ts detection limits were lower; .
both factors. increased'the likelihood of "detects". Therefore, at' |
‘each sampling run, CRIEMP sampling staff should collect one field
- blank at each sampling site for each variable- or group of'
varlables. The purpose of these multlple fleld blanks is to. detect
gross contamination in the field and qulckly assess its: extentﬂ
sampllng staff can then be*prompted to avoid 1t. o SN T
b - . ' S
, CRIEMP took 51ng1e 2-litre samples at' all statlons for several‘
variables, except' at Waneta (and ‘only on the date of the audlt) '

" ;Triplicate samples should be taken occa51onally (e.g., four to six

~
” . -
A

{

.
S
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-~
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times a year) at each station to. estimate- the var1ab111ty of the.

y data and to detect sample contamlnatlon._ _ ~“, . S f -

\
e

CRIEMP was collectlng 2= 11tre samples in polyethylene bottles

‘to measure the General Varlables and the Nutrlents, 'subsamples were -

‘taken _at’ the' laboratory. - /Although” the data in this-audit do not

1nd1cate any problem, the CRIEMP approach presents a.-risk: if the -
51ngle sample is contamlnated in the field, during" transport or at

the laboratory, more variables will be affected than if. separate-
‘bottles are used. Therefore,,CRIEMP should con51der the use of
separate sampllng bottles. ’ : o o ' :

N}

-~ -

. For several heavy metals, the'. CRIEMP analytlcal detectlon-
- limits were higher than. the levels measured by EC at -all three,
audited -stations. /These metals were cadmlum, cobalt .copper, -
molybdenum, ‘nickel, lead, vanadium, 2zinc, arsenic, mercury and
- thallium. Therefore, on the date of the audit,. CRIEMP may have
missed dlfferences between the sampllng statlons located upstream: -
and downstream of Cominco, even if metals samples had been taken at -
the upstream stations. For future monltorlng, the CRIEMP detection
'llmlts for metals should be lowered to those used by EC or lower.

N . N
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was conducted at this site.’

CHAPTER 2

* ' . ‘ - -
S - Ao Lo : . -
N N . - e T - - ‘)
Do P

.. ° . BED SEDIMENT SAMPLING AUDIT

I. INTRQDUCTION : B | - T

. . ] . . . | \._ ) X ' ‘ _\A jt
. The bed. sedlment sampllng component of CRIEMP was conducted by
Norecol Environmental Consultants in September 1992.\ The groups of ~

,'varlables measured in the bed sediment samples,, were heavy. metals,'

chlorinated organics, total. nitrogen and carbon, and partlcle size
dlstrlbutlon. As part of the quallty assurance component of
CRIEMP, EC conducted a field. sampling and analytlcal audit of the
sampllng done by Norecol ‘at two statlons in the Columbia Rlver.,
Th1s audlt cons1sted of two parts 'as descrlbed 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 Wwere to sample side. by side with their own
equlpment and have 'their samples analyzed at  their respectlve
laboratorles. Moreover, each team was to prov1de subsamples ‘for -
analysis at’theother team's" laboratorles, to compare analytical

. values measured on 51m11ar @amples.

The second part of- the audlt was conducted to compare the
analyt1ca1 results from the 'different laboratories on subsamples of

. common orlgln. It was done at a station located downstreamlpﬁ\bothx
‘ 1ndustr1es.'~Norecol\collected one large sample and made subsamples ,

for their own laboratorles and for the EC laboratorles.. oo~
L - “ ‘ ,

vy

T

' II. SAMPLING SITES L 4 LT

The statlons sampled by Env1ronment canada and Norecol for
thls audlt are shown .in Flguré 2-1_and descrlbed in Table 2 1.
T ! i :
.'The site in Lower Arrow .Lake is. a control station. It is -

"located upstream of the industries located in Castlegar and Trall.

The flrst part of the, audlt was conducted at this 51te.
The 51te in the Columbla ‘River is located downstream of the .
industries in Castlegar and Trall.'fThe second.part of'the\audltj

~

i
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illustrating the sites where bed sediment samples were collected
during the CRIEMP sediment sampling audit (September 1-2, 1992)
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" A) Sampllng equlpment

'1) Ekman dredge

III. quTHODs'-» A ,' A

N P . R ' . \

All equipment 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 it

with deionised water dried it in alr, rinsed it with acetone and °

hexane, and kept it. wrapped in baked aluminum foil. intil usage.
‘Norecol used the.same procedure, except that rlver water was used

1nstead of delonlsed water for r1n51ng. L .

Because of the early loss of the Norecol Ekman dredge during

sampling, Norecol used the.Environment Canada Ekman dredge at all -

stations, including both audlt _stations. Unfortunately, -this

modlflcatlon partly. defeated the first objective of the sampllng'

-audit, which was to compare the overall cleanllness of separate"

sampllng operatlons by both teams.

1

o \ | - ~ N

B)‘Sampling procedure ‘ \ -

The bed sedlment samples were collected elther w1th an Ekman

‘dredge or with'a: 'scoop, depending on the water depth.. In ‘either
case, great care was taken to av01d contamlnatlon from boat gas -

fumes.l Personnel wore clean polyethylene gloves.

R

P .. o 1]

e

. . . - . S . / \ . .
" Before each sampling, the open dredge was..rinsed a few times. .

in the . river. The dredge was lowered, and the depth 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_’
vertlcally. After retrieving the dredge, the overlaying water was:

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

" into a bucket; and- the’ rest was discarded. -This procedure was

repeated untll there was enough top-layer sediment :for samples.’
‘The contents of the bucket were well mixed, and dispensed into the

sedlment sample contalners.

2). Scoop - : o R _ o

‘When the water depth allowed wadlng, the top layer of the bed
sediment was collected directly with a scoop and then put” into a
* bucket. . Care was taken to avoid sampling in footsteps. This
procedure was repeated until there was enough top-layer sediment.

- The contents of the bucket were well" mlxed and dlspensed into the.
bed - sedlment sampleacontalners. ) . . N 4

4
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" 1) Environment Canada

30 .

C) Sample containers'»\ e e

- 4 o S . ,

. Sediment -samples for analyses of gorganics and- for carbon
rganic and inorganic) and nitrogen ("CCN")
jars which had been washed with phosphate-free soap, rinsed with
deionised water, dried and rlnsed w1th acetone and hexane. Samples
were kept on dry ice. ‘ i - o

Sedlment samples for analyses of heagy metals wére put into
- polyethylene bottles which had been washed with phosphate-free

soap, "immersed overnlght in 10% nitric acid, ‘rinsed with deionised
water and. drled 1n alr., Samples were kept on dry ice.

-

,‘,/‘

A

o Sedlment samples for partlcle size ana1151s were treated the
same ‘way as the metals samples, but were placedxon regular 1ce, not ’l
.on dry ice.

- : . . -
r‘ . [ i)
2) Norecol c - , : c - o - .o

" Sediment samples for analyses of organlcs and heagy“metals

.were placed into glass jars (precleaned; respectlvely, by the AXYS

and Zenon Laboratories) and kept frozen on dry. ice. Organlc and

,1norgan1c carbon and nltrogen ("CCN") were analyzed ‘from the heavy

metals jars. \

[N

Sediment samples for’particle size'analysis were'put into‘
. Whirl-Pak polyethylene bagSﬂand‘plaoed on regular ice.

t

- [
D) Analytical methods

The Norecol samples (and ' the subsamples from EC) for total
heavy metals, total- carbon and total nitrogen were analyzed at

Zenon Env1ronmental Laboratorles Inc. (Norecol Environmental

Consultants Ltd, 1993 ‘Zenon Env1ronmental Laboratories Ltd, 1993).

Total metals were determlned by Inductively Coupled Argon Plasma

(ICAP). Arsenlc(and selenium were determined by ICAP-hydride

.generation. Mercury~was analyzed by digestion of organomercury and
uv ana1y51s. Total carbon was determined K by combustion (LECO

method), and total inorganic carbon. was determlned on an ashen
sample. The difference between these two values was total organic

carbon. Total nitrogen (free ammonia and organlc nltrogen) was

measured by the Kjeldahl method.

N
t

The Norecol samples (and the subsamples prov1ded by EC) for

dioxins, furans, chlorinated phenols and partlcle 51ze distribution -

were put into Teflon,

- e

1

P

~

i
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' were not separated.

were analyzed at AXYS‘Analftical'Services Ltd in:Sidney,)B;CI

. (Norecol Environmental Consultants  Ltd, 1993). °~ .The samples for f,

" chlorinated -organics . were analyzed by High Resolution - Gas

particles: (less than 0.062 mm) "and the 51eve method for the larger
partlcles. ‘ A

v

The -EC samples (and the subsamples. prov1ded by Norecol) for
total metals dlox1ns, furans, chlorinated phenols, total nitrogen
and total carbon were analyzed at the National - Laboratory for
Environmental Testing (NLET) .in° Burlington, Ontario using

iChromatography/Mass Spectrometry. ' Thé samples for partlcle size =
distribution were analyzed by the plpette method for the smaller

unpublished methods listed in-the. ENVIRODAT. Provisional Dictlonary. o

of Codes -(1993).  Samples. for total metals were digested in'
perchlorlc-nltrlc ac1d and then- analyzed by atomic absorptlon with

direct . aspiration. ‘The . samples for chlorinated omganlcs were
analyzed by Low resolutlon Gas Chromatography/Mass Spectrometry.‘ _
~ The samples for total nitrogen were analyzed by the CHN analyzer. -
method: These samples were also analyzed with the.CHN analyzer for
total carbon and total organlc carbon; the dlfference between these

two values was ‘total inorganic carbon..

l s .

- EC also made subsamples for dlox1ns and furans at both audlted
stations ‘for analysis at a third laboratory, Zenon Environmental

-‘Laboratories. @ Zenon analyzed these samples by High Resolution

Chromatography coupled to. a "High Resolution Mass Spectrometry“‘

utlllzlng ion monltorlng. S A , , _ : !

3
' \

'The EC samples for Partlcle Size Dlstrlbutlon were\analyzed at7’

' the Environmental Surveys Branch Sediment Laboratory of Environment

Canada (New ‘Westminster, B.C:) by the U.S. Standard- Sieve method .

(Water Resources Branch, 1988) _Partloles smaller than 0.0625 mm

-

.'/ .



IV. RESULTS AND DISCUSSION
A) Heavy metals fv - f} }f. o f;;. : :1;

)

N\

Table 2-2 presents the heavy metal data for thls audit. Each '
‘sampl€ was split in the field, and subsamples were submitted to the
NLET and Zenon analytical. laboratorles. Table .2-2 presents the.
analytical data and their means. ‘For 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 K metals (Cd, Pb). -‘For the upstream station only, a "paired
comparison test of the means by a two-way ANOVA. without replication
~ with randomized completé blocks" (Sokal and Rohlf, 1969) was used
s to test if the data obtained at NLET were 51gn1f1cant1y different
‘(P < 0.05) from the. data. obtalned at Zenon. The. conclusions of
this analysis are.presented in Table ' 2-3.' The NLET mean values for
this station were 51gn1f1cant1y hlgher than the Zenon mean values
for chromlum, ‘iron and nlckel. ‘ . -

Chromlum values measured by NLET are’hlgher than those of
'Zenon, especially at 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 sedlment sample, but a 119%
recovery for chromium in a splked sample. Zenon attributes such an -
erratic performance to a pos51b1e 1ncomp1ete ac1d dlgestlon of the h
sediment samples. : . S o , oL

. For- the upstream 51te, both\NLET and Zenon data sets. showed-
higher levels for most metals in the EC subsamples, compared to the .
Norecol subsamples (Table 2-2). As each sampllng team collected |
its own samples, these dlfferences may reflect real dlfferences
between the samples. - : -

. . - -

At“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 51m11ar cleanllness.‘ c , N :

In conclus1on, NLET has reported higher values than Zenon for
several metals. The performance of each analytlcal laboratory for
the analysis of standard reference materials should be examlned to
determine the accuracy of the results. : :

B) Particle size ,
» Table 2 -4 presents the results for partlcle size. For the
partlcle ‘diameters between 2'mm and 0.0625 mm, the percentages are’
fairly comparable. Environment Canada d1d not separate partlcles
flner than 0.0625 mm dlameter..'

t ) ) . .- .
’ . . R -
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TABLE 2—4 “PARTICLE SIZE ANALYSIS OF THE COLUMBIA RIVER BED SEDIMENT SAMPLES ™
! COLLECTED DURING THE CRIEMP SEDIMENT SAMPLING AUDIT ON S
. SEPTEMBER 1 AND 2, 1992 AND ANALYZED BY THE EC AND AXYS LABORATORIES

B . ~ . i

Analytical data: 1' \Y,Pe'ree‘ntege:(in weight) finer than indiéated),rhesh openin'g, ' S

A) Upstream (control) snte Arrow Lake near Synnga Creek . o :. /

e , EClaBoratory X T AXYS laboratory T
Mesh opening || EC : Norecol EC " Norecol a '

-t

(mm) - |l subsample subsample P subsarmple subsampie- ’
/ .. ’ : ! . N . A
S (TN [ B X
. 8 p— . —— - . . —— -—— . ) .
4 LR =t | == - SRR
‘2 L, 1000 10000 v || 1000: 1000 < 5
1 ' y o987 . 999 - ] ee7 1000 AN R
) ' 05 - . 1987, ¢ 988 oo - 89 98.7 . e e,
L 025 T 932 . . 957 T 973 - 983 : : :

. | 0.125 ©.844 - 900 ‘ M- == T
. | o105 e Sl saa- 8829,
1 0.063 A== ==t e, 782 . 764 - . ‘ : _
1.0.0625 T 69.7 744 : . - —— , T '
0.044 . -— -— 74.8 . 718 1 . S
0.031 = - - ~ 69.2 67.5 :
0.022 = - || ~——~ -— . . 64.17 - 625 Sl
« || 0.ot6 . S e—— c-= - - f s82 . 56.9 . N St

- . - .

7

’ 0.0078 -= - - I s30 51.4, -
) | 00039 |- —-- - . 470 - 448 .
Co 0002 | -- v -= 442 . 384
b v s - A s v '
AR . \ ‘ Lo . v ‘
.B) Downstream eitef;'lu _Colgynbia Riﬁer's km upstream of _the' Border A . o L
- . v { K . / - . . . A 4 ». ‘ , ‘,v oo
Ce o \ , LT L .
N N : N R o EC laboratory S~ . AXYS
f - } - 4

/ L B ._|[_laboratory

, ] _EC bonles , ’ Norecol botﬂes Norecol -

Mesh opening |l ' ' bottle -
(mm) Il 2-A-ECB__2-B- ECB 2—C-ECB 2- A—NB 2-BINB 2- C NB 2437—-28A

’ b
16 . - - - - == - - t
~ 8 _ : Cm—— L ae S S R —-_— D — -
4 R e ——— ) _— ] em— — —_— —_——

2 o R B e -— - 1000 - |-
‘ 1. . 1000 100.0° 100.0 1ooo " 1000 1000 - | 1000 | BRI
| 0.5 - 998 i - 999. . 999 . |999 998 - 997 . | 998 -
| 025 - _||',975. - 976 97.1 974. . 974 967 .} 982 -
0125 - '« | 776 .. 782. 754  [760 ' ' 761 744 ==
R R A - 626 . "/
i | o.063 S -= == - 1 325"

. 0.0625 420 . 429 401 - 1406~ 417 -40.5 -
0044 . - —-=— V. == B e - Cm—— 275
0.031 s - R L e —— - == T 205
0.022 = -— - - - o 16.3
0016 = | -= . T -= 0 == - . == -— -l 124
0.0078 . - - - —— -— - 9.5
00039 ‘| ~-/ D TP [ - - 7.4
0.002 —— L, = e -—— 6.1

- S . N .

\ Tl

”
2
\
|
|
!
|
|
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C) Total carbon and n1trogen

Table 2~ 5 presents the data for these varlables.

Carbon* The organic and 1norgan1c carbon results are hlghly

variable, espec1ally for the EC (NLET) -laboratory’ results.f,Zenon-

. reported ‘higher .values for organlc carbon than for- inorganic

carbon, -but NLET reported the reverse.  Both 1aborator1es 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 conclu51on can be
drawn. S S B

. . . \
N . . !

'Nitrogen (totalL, The reported data for: both laboratorles were'

variable ‘but more consistent than for carbon. . Both laboratories
_have verlfled and conflrmed thelr respectlve data sets. S

. ~ i -
'D) Chlorophenols 3 R “:.‘=ila=7 ;Vf‘*flﬁ‘h o

The ‘data are shown in Table 2-6. The detection limits for the

EC (NLET) laboratory were high, so nothlng was detected. : AXYS had
: 'much lower detection'limits and detected (but could not quantify

4=chlorophenol . in the Arrow Lake sediment sample collected by
Environment - Canada; nothlng was detected in the Norecol sample.
Arrow Lake was an upstream (control) statlon. No chlorophenols
were detected by AXYS at the downstream 51te.\ ’ _
7 . : <
] . -

E) Dlox1ns and Furans:' O

Sy . : | N Lo ".' ~

Table 2- 7 presents the data. Values from the -Zenon laboratory .

are generally lower than those from.the NLET and AXYS laboratories.
The subsamples analyzed at Zenon were sent to this .laboratory

several months after the other subsamples had been analyzed at NLET

and AXYS. This delay may have caused changes in these subsamples.
R L o

At the ‘upstream 51te, the EC and Norecol subsamples show

comparable levels for the congeners of dioxins and furans. AXYS

and NLET laboratories showed comparable levéls and detection limits

BN

for these congeners. Some varlablllty between.repllcate subsamples‘

1s apparent.v

At the downstream 51te,_comparable values ‘were obtalned for
,'subsamples placed in EC and- Norecol bottles and analyzed at NLET.

Given the variability among subsamples, comparable results were

-reported by ‘NLET and AXYS laboratorles.

oL

. . N . . .



e
!

N ) A - . ~ . E . . -

svG%r @ve | 002 00v 00| 009 -00L 009 (1€101) UeBGIN
o0zl .- 000L  O00El |  ©0OZvk  00BZ.. 006K | 0080k  00SZL  0Obh  |loueBiou-uoqied).
oomﬁ 0084 | 006EL| - 000Z . 000Z. ' 00/SH|. 00)Z 008 ' 0OB 9ueBi0-uogie

waoNONm 28202026 ooNoNomm
: 4 SONOQO0BION .- -

8N-0-2¢ . aN-8- N m7m|<\l.m 803-0-¢ momlmlw 803-v-¢
. S8joq _oomhoz sejoq O3

elqelieA

\

37

~ - Kiqeioqej uouaz

g

egso%_om_ — R
* . Jepiod eup jo rEeASd WY § JONY BIGUINOD -

..~

28202026 16202026 |. P8202026 £8202026 “SN-8-1 SN-V-1|503-8-1 S03-V—}
“sejduiesqns |008I0N sejduresqns ¢ Om se|duresqns |008I0N sejdwesqns D3

_ m_nm_hm> ,

boam‘.onm_ :och R \me._.ona_ 03

-

e T yoeo10 eBupAg Jeau oxen >>o._,h,< aus (jonuoo) Emmﬁa:?.

s
S . . N ! . o . /‘,
. A b . ..

- uabosN Emu_m_x..“aoﬁ_onm_ uousz , ,Ahu~>_acm,~,_rov :o_umsn:_o_.o feuusty ”agm_onm_ N3

T . . : E.mE_umm.Z.n_c uo,ma_m\.mswhmeo_s ) pesseidxa :uaolN pue uoqied 1oj ejep _mo_Sm:<.

wm__m_o._.<m0m<._ ZOZ.u_N aNv o3 uI._. v OMN>._<Z< ANV

S _o:< ONITdINYS. INGNIGIS dWEIHO IHL DNIHNG 266+ ‘2 ANV | H3GW31d3S NO @3L03TI0D- -

wm_._n_s_<w ._.zms__n_m_m Dmm mm>_m_ <_m_>_3400 3HL NI S13AT1 ZmGOm._._Z ANV ZOmI<0‘

-z Favi

—

G I TS BE B BN BN BN I e . [ ! ’ i

. eys weansumog (g

f ) ) 7
' ) '
- 092k . oeek |  O9El oeect | 008  00SL | 0Ol "00s}H - (ie101) uebonIN
.~ 00§k 002k |- 00Sk 006} |- ~ OOEEZ  OOv6L|  OObbL. 00882 - - o_cmms:_..csao :
. 00BSL  O0EZZ | . O0SEZ  00BEZ| - 00LL  0OOOH). 008} 0018 . o_.a@oucoemo ,



. | | |
. o . ' ) . !
Y .
- 38 S , I
TABLE 2-6 CHLOROPHENOLS IN BED SEDIMENT SAMPLES FROM THE COLUMBIA RIVER L “ l
COLLECTED DURING THE CRIEMP SEDIMENT SAMPLING AUDIT ON SEPTEMBER 1 AND 2 1992 -
\ AND ANALYZED AT THE EC.AND AXYS LABORATORIES . oo
Analytical data: in nano@rams/gmm‘of DRY sediment . . . - .
*<value”: under detection limit : . L - " ~ 7 T
"NDR": peak detected but did not meet quantification criteria n o . h L l
. . - i . ’ 1 :
A) Upstream (control) site  : Arrow Lake near Syringa Creek | , . . )
. - o : : i g ’ . S N o .
) - EC laboratory : ) AXYS laboratory ’
! - EC K - B Norecol N “lec, .~ | Norecol . '
L subsamples ’ : a‘ubsamples ’ B subsample subsample
Chlorophenol 1—A—-ECS 1-B-ECS 1-A-NS 1-B-NS . 2437-20 2437-29' © -
N - ~ . - s “
2-chlorophenoi _ <300 <300 <300 ° <300 " - - .
3—chlorophenol T <150 - <150 : . | <150 <150 , . . ) -— - N )
4—chlorophenol <150 <150 . ~| <150 0 - <150 . . INDR (2.7 < 04 . o '
2—chloro—5 methylphenol <400 ' <400 | - <400 <400 == B .
2,6- dlchlorophenol . <100’ <100 . <100 <100 | v < /0.3, ‘< 04 .
4--chloro— 3—methylpheno| . <400 <400 . <400 | <400 R 4 == -
2,4~ dlchlorophenol . <200 . <200 S <200 ".. <200 ’ < 04 < 03 ) -
3,5-dichlorophenoi X <200 <200, * | <200 - <200 I < -0.3 < 03 - N I
2,3-dichlorophenol <200 <200 <200 , . <200 < 03 < 03
3.4~dichlorophenot - . <200. <200 : <200 . <200 . < 0.3 < 0.2 :
2,4,6<trichlorophenol * <100 <100 <100 <100 < 02 < 02 )
2,3,6—trichlorophenol 1 <200 <200, <200 , <200 < 0.2 < 04 ) l
2,3,5-trichlorophenol . <200 <200 <200 <200 < '\0 2 < 03 . ’
2,4 5-tnchlotophenol —~ -<200 | <200 |, - <200 ‘<200 . < 0.2 < 03
2,3,4-trichicrophenol ' <200 *<200 CT <200 <200 < 02/ < 04 '
3,4,5-trichlorophenol <200 .'<200. |- <200 - " .<200 " /. <02 < 04 ) _
2,3,5,6 ~tetrachlorophenol <100. -~ <100, - |- }l<100 " -<100 ' < 04 < 0.8 )
2,3,4,6 —tetrachiorophenol <100 * <i00 Co [ <1000 T <100 . < 0.5 < /1.1 n, oo
2,3,4,5—tetrachlorophenol <100 . <100 .- . ] <100 7 <100 . <03 < 05 o
Pentachlorophenol - <50 < 50 < 50 - < 50 ] \ < 0.6 < 11} . l
: : — y -
s
: IS
N ' " ) ' ‘
B) Downstream site , Columbia River 5 lg\m upstream of the Border i s N . l
. . o - Y , .
. R EC laboratory | .. . || AXYS laboratory e
e - . _ ECbottles . . . i N - Norecolbotties Norecol bottle . l
Chlorophenol . 2—A-ECB 2-B-ECB 2-C-ECB| . -|2-A<NB_ 2-B- NB 2 C—NB 2437-28 \ T
2-chiorophenol ~ <300 . <300 <300 | . _<3oo <300 - <300 | " -- : l
3—chlorophenol . <150 - <150 <150 N <150 <150 <150 -
4 —chiorophenol ' <150 <150 =~ <150 - - ] <150 <150 <150 < 0.8 .
2-chloro—- 5—methylphenol <400 <400 ' <400 - { ] <400 - <400 <400 - .
2,6~dichlorophenol <100 <100 <100 . <100 <100 <100 < 04 ; :
4-chloro ~3—methyiphenol <400 <400 <400 <400 <400 <400 - '
2,4~dichlorophenol’ . <200 <200 , <200 . " .| .<200. <200 . <200 < 05 L
3,5~dichlorophenol - <200 <200 <200 . |-<200 . <200 ., <200 < 04 - o
2,3~dichlorophenol . <200/ * "-<200 <200 . "L <200 . - <200 - - <200 ° <, 1.1 ‘
3,4~dichlorophenol ' <200 ‘<200 ~<200 T [ - - T [<200 * <200 <200 < 03 -l
2,4,6-trichlorophenol  * |/ <100 <100 <100 - - | <100 <100 <100 < 0.4 N : .
2,3,6 -trichlorophenol . <200 <200 <200 , <200 <200 <200 < 05 .
2,3,5-trichloropheno; <200 <200. <200 <200 <200 <200 < 05 3 t -
2,4,5~-trichlorophenol <200 . <200 <200 - <200 <200 <200 < 04
2,3,4~trichlorophenol K <200 |, <200 . <200 <200 <200 _ <200 <, 6 04 ’ l
3.,4,5~trichlorophenol <200 <200 <200 ’ <200 | <200 <200 -< 0.4 '
2,3,5,6~tetrachloropheno! <100 <100 <100 ' . . <100 <100 <100 ° < 0.2 :
2,3,4,6 —tetrachlorophenol 7/ <100 <100 <100 . -] <100 <100 . <100 < 03 !
| 2,3,4,5—tetrachlorophenol <100 <100 . <100 - | <100 <100 <100 < 03 S
Pentachiorophenol -~ . . <5 " <50 ! .< 50 - . . | <:50- <50 , .< 50 < 0.6 ) ’ l

s
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TABLE 2-7 DIOXINS AND FURANS IN BED SEDIMENT SAMPLES FROM THE COLUMBIA RIVER COLLECTED ON SEPTEMBER 1 AND 2,1992
DURING THE CRIEMP SEDIMENT SAMPUNG AUDIT AND ANALYZED AT THE EC AXYS AND ZENON lABORATOR!ES

Anatyﬂcaj d/nh:

i

:

I'n‘pbqg‘mmslgmm of DRYsodImeﬁt

\

+

A) Upstream (eomr;ﬁ) site:: Qnowhkpn@&,ﬂngu&uk
. A o .

. - '.(
y {
T . T 4 "' \ -
, " EC aboratory (NLET) - AYS B Y Zenon abomtory
id 1 " . .
) o Y ECsample - Norecol .
Lo . -| - - EC subsamples . Norecol subsamples S "~ |(LAB. DUPLICATES) - sample EC subsamples
Compound " . | 1-A-ECS 1-B—ECS 1-A-NS 1-B~NS ~§2437-20A 2437-208 2437-28} 1-A-i0S 1-B-i0S
. - ¢ o ~. i . ]
‘[2,3,7.8-TCOD i <01 <02 - < 0.3 < 0.1 <02 - <01t < 02 < 24 <. 34 .
Total TCOD - < 0.1 ‘< Q2" < 03: < 0.1 < 02 < 0.1 < 0.2 < 24 < 34 ,

_ , ' e ) . ' -~ . PR .
12,3,78-PeCOD - <1 <1 (|~ <13 <08 < 02 <02 ’ <02 | <a3 <95
TomiPeCOD- | <1 c <1 <13 <08 <02 < 02 1«02 - <43 <95

e ' ' - B a - » .
1,2,3,4,7.6- HXCOD < 1.9 < 28 - <17 < 27 02 02 - : ©.3) <13 <87.

Total HXCOD - es < 28 3 <27 72 74 53 <984 <72
1,2,3,4,87,8—HpCOD 9.1 18.3 15.8 14.9 18 Ve R ‘<12 <13
Total HpCOD 384 339 817 274 20 29 28 ] <12 <13
, N ) < \ ) - S
ocop 741, 723 65.8 505 50 53 54 18 <12 N
- . . v S
2,3,7,8-TCOF ‘<01 . <0t 1.7 < 0.1 ’ 0.8 0.8 08 < 28 < a4 -
Total TCOF < 0.1 2 21" ~1.4 8.1 48 57 <28 <34 -
1,2,3,7,8-PeCOF <07 < 07 < 09 < 0.8 0.2 ©2 .o {<oa2 < 34 < 57
Total PeCOF < 07 < 07 < 0.8 < 0.8 44 as - © 4.0 < 48 < 55

. .\ - - - - . st A
1,2,3,4,7,8-HXCOF 1.9, <15 e <18 s 14 ° 1 12 <73 <'a0 N
Tota! HxCOF . ‘ 48 38 <17 <18 12 8.9 1710 <88 <38

. . s £ T ) ' ! * “ : . ‘ < ¢ é "
1,2,3,4,87,8~HpCOF ‘< 1.8 47 ! 34 .. .37 - 48 .40, - | 35 <74 <52
Tom! HPCOF -, - ‘< 1.8 - 47 18 a7, 14 g8 | 8.1 <87 <6e1
OCOF _ L <24 8 , I a8 et .88 .50 a8 | <12 <14
~ \ - .
B) Downstream site: Columbia River 5 km upstream of the Border - 2 .
« ' , ‘ - . ) :

: : > EClaboratory (NLET) -/ IAXY'S laboratory . Zenon hbtzrutnty .

T ] ECboties ‘ N Norecolbotties -~ Norecol bottie ) EC bottles-
Compauind : -2—A-ECB 2-8-ECB 2—C—ECB 2-A-NB 2-B-NB 2-C—NB ‘J2a37—28 2-A-10S 2-B-10S 2-C-I0S
237,8-TCD 29 (.08 <02 ‘ ae . 34 <oz Sl ez oo | e21 <28 <12
Total TCOD 29 0.9 <02 |34, 34 _ <02 . \ jo7 . A, <21 .<28 < 12,

~ N o . N LA s -
~ 11,2,3,7,8~PeCDD - , <08 < 0.8 <1 P < 12 < 25 < 07 < 02 < 33 <33 <21
|Total PeCOD ., - ‘<08 . <08 < ' <12 <25 <07 ’ .f<o2 < 33 < 33 <21
1,2.3,4,7,8-HxCOD <08 <28 <11 “le<1e <17 <15 1. 0z <63 . <89 <43
Total HXCOD < 0.6 <28 <11 < 1.8 4 <15 7.6 < 47 < 85 < 32
1,2,34,67,8—HpCOD 14.5 <12 <12 187 18 78 . 58 <80 <789 _ <860
Total HPCOD: ©o21 8 <12 218 - N5 i6.2 . 13 - < 8.0 <78 <80
. P o . -

. , . o ‘ :

ocDD 54.8 a27 83.4 _ 1 ee 516 . 508 34 1 8 17

. . - ) . - . bl .
2,3,7,8—TCOF 6.0 70.2 6.1 | 667 @3 77 ! 61 20 a1 % -
Total TCOF . 108.4 114.9 18 | 105.0 116.5 1158 99 - 29 . 2 - .38
1,2,3,7,8-PeCOF + - a8 . < "4 ' Sas 73 <12’ A oz <18 <18 <28
TotlPeCOF - - -. f , 53 < 11 4. B .81 87 <12 45 <18 <19 <14
1,2,3,4,7,8—HxCOF - 52 <17’ 52 ° - l<eo7 <14 <15 B R ¥ R < 31 < 32 <22
Total HXCDF 52, <17 52 ; 18 < 14 <15 ‘ 26 ' < 29 <30 <21
1,2,3,4,6,7,8~HpCOF - 75 <18 29 5 <17 <08 . 20 < 4.1 <37 - <21
Total HPCOF 75 <18 8.9 \ 75 <17 <08 " , ol e < 48 < 43 < 34
OCDF 234 ‘<25 283 .| 18 121 <29 30 <74 <88 _ <53




P

{ .'4/0'«
V. CONCLUSIONS AND RECOMMENDATIONS S P

.- . . .. v\

The early loss by Norecol staff of thelr only EXman dredge
prevented comparison of . overall . sampllng cleanliness of the two
teams. In this audit, the comparisons between EC and -Norecol data
are restricted to the preparation of the sample containers and to
the analytical methodologies. . This loss proves: the nece551ty of
' brlnglng backup equlpment to the f1eld. - R BN

/

.The metals values from the EC (NLET) 1laboratory are often

higher than the correspondlng levels from Zenon.: The performance
of each ; laboratory for reference standard analy51s should be

,examlned. ,This audit demonstrates the value of u51ng a second»,‘

laboratory to check the quallty of- the analyses.~,

The carbon and n1trogen results were hlghly varlable, this

made comparisons between samples or laboratories difficult. At

least three splits (subsamples) should be ‘made ‘and analyzed for

"these varlables. . N

Theldioxins and furans data were fairly 51m11ar(between AXYS"

and EC (NLET) laboratories. The Zenon laboratory 'reported lower
values, but the samples were. submitted to .Zenon several months
after collection. This problem shows the necessity of analy21ng
‘the samples as soon as possible after their collectlon, to mlnlmlse
sample degradatlon ‘and obtaln reliable data.

P Ty -
1. ! :

It is recommended to collect fleld repllcates at each ‘sampling

station .to estimate the varlablllty ‘'within the site. One should
also make splits (subsamples)  from. some, samples,,to estimate the

~ analytical variability. The sampling and analytical costs will be
higher, but the credibility of the data will be greatly increased..

|

A . . .
. . B . . . . . . . N
P . . . . . . . R . .- ,
: . - B - .
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o o - CHAPTER 3

T

" CADDISFLY SAMPLING AUDIT @ ' T

b R ' _ i
; TN S

'I. INTRODUCTION = . B

’

The bioaccumulation.sampling.component:of‘CRIEMP 1991-93 was -

conducted in the summer and fall of 1992. A few selected species
were tested for -a variety of contaminants. Emergent, adult forms

of the insect order Trichoptera (caddisflies) were chosen as one of -
dthe sentinel species due to' their seasonal avallablllty, ease of

capture, and their signifjcant contribution to ‘the food cha1n of
freshwater ecosystems (McCafferty, 1983). -

—

Trlchoptera larvae live and feed on the bottom of the rlver,

and accumulate contaminants from bottom sediments. during this

stage, before emerging as winged adults to, reproduce. The adults‘
- are short-lived and neither feed nor defecate during this final -,
‘'stage. Therefore, they retain the contamlnants accumulated during
. their larval 'stage. Under favourable condltlons, swarms of adults

emerge at night from the rlver. B y

r : , o Yo

‘ As part of the quality assurance component of CRIEMP 1991-
1993, Environment Canada (EC) conducted, an audit of the sampllng

-and - analytlcal procedures used in' the caddlsfly,bloaccumulatlonA.
section of the program. This audit was conducted at two locatlons,‘

on July 15 and 16, 1992.. UV light traps placed along the river
bank were used to . attract the emergent caddlsflles., Norecol and

Environment Canada teams conducted their sampling side by side and

had their own samples analyzed at their ‘respective laboratories.
Moreover the two teams exchanged. subsamples for analy51s at thelr

.respectlve laboratories. = . o ' s o .
1 . AU : I - -

II. SAMPLING SITES ' .
g o . - ‘ ~ Wi . . ,
. L v ' N '

The two sites used for the emergent insect sampling 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 Columbia River at

<Castlegar and Trail. The downstream site at Waneta on the Columbia

River is located downstream of these same sources.' Both sampling
-sites were located far away from other light~ sources to reduce
1nterference or competltlon for the llght traps.

’

f
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Map ofrthe lower Kootenay Rlver and of the Columbla River north of
the Internatlonal Boundary illustrating the sites where caddlsfly
samples were collected during the CRIEMP emergent 1nsect sampllng
audlt (July 15- 16 1992) o . ‘” _ .
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TAB‘LE 3-1

LOCATIONS OF SITES SAMPLED IN JULY 1992 FOR THE

CRIEMP EMERGENT INSECTS (CADDISFLIES) SAMPLING AUDIT |

I . |sampling’ - Site name " -~ Site location .- - - Land access
' ; - .‘ : 4 ~ . ) o T g I ' _ - O
o July 16,. " | UPSTREAMSITE Left bank of the Ferry to Glade,
L 1992 - Kootenay River - Kootenay River, left turn, - |
I ) at,Glade upstream of Glade ~smallroads
. , % ‘ R , ferry and sawmill | along river
l.' - Lat 4g24'40'N
' . / . Long. 117°3222' W
July 15, DOWNSTREAM SITE | Leftbank of the - West side of
l 1992 .| ColumbiaRiver ' | Columbia River, Highway 22A,
S : ~atWaneta one kilometre small road to
' | R o upstream of the . river bank
I ‘| PenddOreitle |
e : Hlver e T
" : : o I : A\
- i’ Lat . agon 17N -
' - Long 117°36'05"W '_ ;
I ! ,
l~ \‘I " |

it
J-



III. METHODS = S . K

A) Descrlptlon of the emergent 1nsect llght traps

: The emergent 1nsect llght traps used for: this audit by both EC’l,

and Norecol Env1ronmental Consultants were. modlfled vers1ons 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 supportlng a- stainless-steel. structure with a UV light. tube
in the /centre. Radlatlng from this- tube are three stainless steel

vanes (Figure 3-2). The" insects were collected in modlfled Teflon

jars to prevent contamination from metals and organics. The ultra-

violet (uV) 15-watt DC collecting lights were obtained from Bioquip
Products,'and were powered by rechargeable 12-volt batterles.

BY Sampllng procedure used by Env1ronment Canada
- \
" One sampllng site was audlted per day. For each audit, six

‘traps were used by Environment Canada. ,

“All pleces of equlpment comlng in contact with insects were

washed with a non-phosphate detergent and rinsed with deionised

water, acetone and hexane before use. The traps ‘and the UV lights

were solvent-rinsed again at the sampllng site just before the

collection began. Personnel wore polyethylene gloves to handle all
pleces of equlpment. The ends of the UV lights and .the electrical
wires joining these ends were covered with Teflon tape to prevent
contamlnatlon of any 1nsect landlng on. the llghts durlng sampllng.

{

A Teflon jar was placed in the centre of each bucket and

raised on an aluminum foil- pad to  touch the underside .of the.

funnel. This was done to minimize loss of insécts falllng on -the °

dry ice beside the Teflon jars. . -Small pleces of dry ice were .

placed around the Teflon jar to keep it in a central position and:
to anaesthetize the insécts. The traps were placed on the. river
bank, about. 1 metre from the water.v ‘ . o .
Sampllng began soon: after sunset (about 9 p.m. in July). The
caddisflies emerging from the rlver were attracted by the UV lights
and hit the vanes of the trap. - They were anaesthetized. by the
carbon dioxide vapours and fell through the funnel into the Teflon
jars."The cold temperature kept them anaesthetized. ‘When full,

the jars were replaced and their contents processed 1mmed1ate1y[

(see below). ' The  sampling. continued untll approximately 11 p.m.
The UV llghts were then shut off and the’ traps opened. The Teflon
jars were taken out and the. insects were processed on site.

1

1

'
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‘Figure 3. 2
basket.

. BEFORE ASSY. -

4hFems |

PleCes A § & sPaT
WELDED TBaLTHER

(> PLaces)

e = o s i

| ; ,
'-‘. )
|
" “/
L)
4 ~
;
> t
1 .
[1ngems
\__!L_.._ :
SETAINLESS -
4TEEL CLIPS To
ATIaCH.
1 “FuNNEL
Yems P
TeFLON
BASKET
—= ORY ICE. >

ol S mNpe/IGW uy.
- FLUORESCENT LamP -
L (wrAPPER WhTH

\.

" TeFlon TAPE'
'y - EACH END)

ZonNiecTING
WIRG(HRAPPED .
umt Teflan

v TAPe)

LIRS

- |- Al PARTS 0445,
‘UNLESS T NOTED

] OTRERWISE,

. i?.‘v ,G.5 AW BATTERY

e
{

Dlagram ‘of light trap components. -All trap parts are
made of stainless steel material except the glass lamp and teflon
o ‘A, light assembly consisting of circular stainless steel
top plate and handlé, vanes and 12VDC/15 W.UV fluorescent - lamp;
B, funnel; C, bucket containing Teflon basket and dry ice (actual-
size of ice chunks: to reach basket top) .
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‘'=at the sites, Norecol rinsed the traps with hexane only, ‘while

4é "'_‘ v .- . .v. ‘ "
C) Sampling procedure used by. Norecol . ' T fl
Norecol and Env1ronment Canada used s1m11ar procedures, w1th

the follow1ng exceptlonS°/ . : -
~ i S o ,‘

-Norecol used four traps at \the"twoy.audlted sites,g’while ‘

Env1ronment Canada used six traps, ..
A

-Norecol used cloth towels tosw1pe water off theJtraps afterv

r1n51ng, whlle Env1ronment Canada let the traps dry 1n air;

il

-Norecol placed the traps and the UV 11ghts 1n cardboard cartons
for transport to: the sampllng sites, whlle Env1ronment Canada used

polypropylene bags washed in nltrlcbacld and rlnsed w1th acetone |,
-and hexane; r . S SN . B

4 AN

Env1ronment Canada used both acetone and hexanen

LR A

D) Proces51ng of captured 1nsects by Env1ronment Canada

7

The proce551ng was done at the sampllng 51te, 1n51de a moblle
field laboratory, to mlnlmlze the possibility ' of ‘contamination.

. Staff wore labcoats and polyethylene gloves. Stainless steel trays
. and utensils were used. Before use, these were. ‘washed with a non-

phosphate detergent and rinsed with delonlsed water;~acetone and
hexane, then covered 1n aluminum f01l washed in the same manner.

The~1nsects from each Teflon Jar wvere - poured into a large -
tray. The caddisflies were separated from the other insects with:

spoons and forceps,- and then weighed. This handling had to be done
quickly, because some insects recovered when removed from dry ice.
Therefore, the Teflon jars were 1eft inside the traps untll their
proce551ng began.- o o _ | L

1
t

The: caddlsflles from all jars were comblned and mixed weld.
Subsamples were taken for species. 1dent1flcatlon, metals ana1y51s

and organlcs analys1s, as follows.‘

N - fu
-

-the subsamples for spe01es 1dent1f1catlon were put 1n larqe-mouth

plastlc jars and preserved w1th 10% formalln,

-the metals subsamples were put into polyethylene bags (pre-washed
with 25% n1tr1c ac1d and rlnsed w1th delonlsed water) and frozen;

-the organlcs subsamples were put 1nto small stalnless-steel trays,

the tray tops were covered w1th alumlnum f011 and the samples were

frozen:

-~

Subsamples were also exchanged w1th Norecol staff for cross-—
analy51s.u.‘_ " S Lo
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E) Proce551ng of captured 1nsects by Norecol -
Norecol proceeded llke Env1ronment Canada,'exbeptﬂfor the
follow1ng differences:’ ' - L

N .o

- AN § o
-1nsects were sorted and made 1nto the subsamples 1n a’ motel room
a few hours after collectlon, )

H - . . I*‘
v

—samples for organlcs analy51s were stored in glass bottles,

‘-samples for metals analy51s were stored in polyethylene jars“d

-subsamples for spec1es 1dent1f1catlon were preserved in 705
ethanol.. Il : o - o
’ I a - . » » ’

F) Laboratory analytlcal methods o ) o

1‘\ E The/samples collected by'Norecol and the subsamples prov1ded

by Env1ron\ment Canada'to Norecol were analyzed for total metals at
Zenon Environmental-Laboratories Inc. by Inductlvely Coupled Argon.
Plasma (ICAP) (Zenon,,1993), and for chlorinated organics at AXYS
-Analytical Services Ltd by ngh Resolutlon Gas Chromatography-Mass

- Spectrometry.

s _ : \ co . , R
The samples collected by Environment- Canada and the subsamples
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-
samples for total metals were dlgested 1n sulphuric-nitric acid and"
analyzed by Atomlc Absorptlon Spectrometry. .. The samples for .
chlorinated organics were analyzed by Gas Chromatography-Mass ,
Spectrometry. The unpubllshed analytical methods are listed in the

"Provisional Dictionary of Codes (ENVIRODAT, 1993).

Environment Canada ‘also sent some subsamples :of both EC. and
Norecol samples to the laboratory operated by the Institute of
Ocean Sciences (I0S) of the. Department of Fisheries and Oceans in
Sidney, ‘BC. These subsamples were analyzed by High- Resolution GaS‘
Chromatography-Mass Spectrometry (unpubllshed methods)

. Norecol. conducted spec1es 1dent1f1catlon of its .own" samples
and of some Env1ronment Canada subsamples. Env1ronment Canada sent
its own samples and some Norecol: subsamples to Applied Technical
Services of Saanichton, B.C., where Trichoptera were identified to
the spec1es level; subsamples were sent to the Royal Ontarlo Museum
for spec1es verlflcatlon (Appendlx I).



IV. RESULTS AND_DISCUSSIQN‘"' R - o

A) Species identification

Table 3-2 presents the”percentages for the most abundant
species of caddisflies found in the EC and: Norecol  subsamples at
both sites. Appendix 1 contains the detailed 1dent1f1catlon report

"for the EC samples. At Glade, the proportions are s1m11ar among

subsamples, except in the EC subsample analyzed -by Norecol, where
. Hydropsyche occidentalis and Cheumatopsyche campyla have the same
.abundance.  The other Glade subsamples showed three. to four times
more Cheumatopsyche campyla than Hydropsyche occ1dentalls. Since
the Norecol report did not provide the total numbers‘of insects in
the samples, this difference cannot be explalned.. If these numbers
were small, the difference may: not be. 51gn1f1cant.‘ At Waneta,
similar résults were obtained for all four subsamples.

B) Total-Metals

-

. The data in Table 3- 3 show that at Glade, both laboratories
reported some higher values for the EC subsamples. At Waneta, NLET

(EC) data ‘are similar for the EC and Norecol subsamples, but Zenon
. data showed some higher values for the Norecol subsample.. Overall,
there is reasonable' similarity between the data sets. When the
analytlcal laboratorles are’ compared NLET reported higher levels
for cadmium, chromium, copper, iron-and zinc, particularly for the
Glade subsamples, but not for the other elements. Overall, the
data. from the two 1aborator1es were falrly similar. ~- :

4

C) Dioxins and Furans O
-The- data are shown in Table 3<4. The subsamples from EC were
‘analyzed at the NLET, AXYS and IOS laboratories. There are some

differences among laboratorles but’ no consistent bias is indicated -
throughout. - The EC sample: analyzed at’ NLET. shows values falrlyn

similar to those in the other data sets. Overall ‘the five data
sets show reasonable agreement among the dlfferent sampllng teams
and. laboratorles. ~ V. ‘ : .

~

D) Chlorophenols . 7
The data appear in Table 3=5. The  EC (NLET) laboratory
detected nothing, due to its high detection limits. The AXYS
laboratory had lower detection llmlts., At Glade, AXYS detected a

-

low level of 2 4-d1chlorophenol in the EC subsample and 51m11ar'

levels of pentachlorophenol in both EC and Norecol subsamples. At
Waneta, AXYS measured a low level of 2,3,4, 6-tetrachlorophenol in
the EC subsample and similar levels of pentachlorophenol in both EC
and Norecol subsamples.
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TABLE 3—2 PERCENTAGES OF THE MOST ABUNDANT CADDISFLY SPECIES IN SAMPLES
COLLECTED DURING THE CRIEMP EMERGENT INSECT SAMPLING AUDIT
(JULY 15-16, 1992) BY EC AND NORECOL ENVIRONMENTAL CONSULTANTS

-

A) Upstream site (Kootenay-River at Glade)

July 16, 1992
Norecol consultant laboratory EC consultant laboratory
: Norecol EC .| Norecol EC
Caddisfly species _ subsample subsample . subsample subsample
Hydropsyche oslari 0.9 1.8 T o - 1.18
Hydropsyche occidentalis | 17.3 - 409 15.83 + 20.83
Cheumatopsyche campylali  60.0 39.1 68.38 - 56.87

Psychomyia flavida 19.1 14.5 - 1516, . 19.80

B) Downstream site (Columbla River at Waneta)

July 15, 1992
{
Norecol consultant laboratory EC cohsultaii laboratory
Norecol EC - Norecol EC .
Caddisfly species subsample  subsample subsample subsample
) 5
Hydropsyche oslari 0.9 ! 54 0 : 0
Hydropsyche occidentalis 63.6 649 71.67 58.71
Cheumatopsyche campyla| 30.9 252 26.90 35.79

Psychomyia flavida 0 0 0.24 | 024
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TABLE 3-3 COMPARISON OF HEAVY METALS LEVELS IN CADDISFLY SAMPLES
COLLECTED BY EC AND NORECOL ENVIRONMENTAL CONSULTANTS
DURING THE CRIEMP EMERGENT INSECT SAMPLING AUDIT

(JULY 15-16, 1992)

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

(<value) : less than detection limit of Zenon laboratory -

" (re—adjusted on a WET weight basis)

A) Upstream (control) site

1

" Kootenay River at Glade (isft bank) — July 16, 1992

-~

EC laboratory ! Zenon laboratory
EC: Norecol EC Norecol
Metal subsample subsample subsample subsample
Cadmium 0.130 . 0.120 . 008 0.08
Cobalt " <10 <10 (<0.08) (<0.08)
Chromium 0.68 042 - (<0.06), (<0.06)
Coppef 9.49 8.42 7.01 58t
lron 42.2 36.5 32.1 24.1
- |Manganesg 527 474 6.08 362
Nickel 0.420 0.219 (<0.22) (<0.22)
Lead 126 1.06 137 1.10
Zinc 49.0 40.1 37.0 28.8
Arsenic 0.818 0.640 0.877 0.658
Selenium 0.672. 0.718 0740 0712
Mercury <0.01 <0.01 (<0.01) (<0.01)

B) Downstream site

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

._EC laboratory Zenon laboratory
EC Norecol EC Norecol
Metal subsample subsample subsample subsample - -
Cadmium 0.212 0.229 0.195 0.217
Cobalt | <10 <10 (<0.09) (<0.09)
Chromium 0.46 0.50 (<0.06) (<0.06)
' |Copper 11.8 11.8 © 101 121
iron 38.0 386 309 36.5
Mangan’es? 4.27 398 3.51 434
Nickel 0.181 0.203 (<0.24) . (<0.24)
Lead 711 7.30 6.0 7.43
Zinc 62.2 67.8 543 644
Arsenic 0.620 0.609 . 0.51 0.653
Selenium 0.461 0.474 _ 0.39 0.446
Mercury 0.014 0.015 . (<0.015) (<0.015)

- )
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TABLE 3—-4 COMPARISON OF THE LEVELS OF DIOXINS AND FURANS IN CADDISFLY SAMPLES

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

<

B

Analytical dn!h for Dioxins and Furans (in plcogramslgmm WET welgm)

’ '<valuo' sample detection limit

*(Value)*: Péak detected but did NOT meet qua.nﬁfhaﬂon criteria CNDF" for AXYS

olNot

d duetoi

[}

5

ctratio ("NDF® for 10S)

AN

~ \

NOTE no Norecol umpbs for Dloudnt and Furans were nnalyled atthe EC (NLET) labomtoryfor elthor umpllng sits . .

i,

A) Upstream (contro) site Kbomnay RlveratGlada (left bank) — July 16, 1862 -\ L
[ EC laboratory . AXYS laboratory 10S laboratory
. EC . EC Norecol | EC EC Norecol
Compound subsampie ' subsample subsample .- | subsamplel ' subsampie2 subsample
237,8-TCOD <002 { ! <02 <01 <005 0.08 007
Tota! TCOD 0.42 <02 04 0.84 054 072
/ .
1,2,3,7,8~PeCDD 031 <06 <02 0.15 . 017 0.14) .
Total PeCDD?, 1.38 <06 <02 084 > 0.81 0.61
1,23,4,7,8-HxCOD <003 » <08 0.1 ©.13) 021 '0.13
Total HXCDD a7 23 | 34 4.18 410 aze
1234,678-HpCOD | - a88. as .. | a2 g as 239 ‘2.8
Total HpCDD 14" 8.4 8.4 813 7.82 5.62
.locop 324 - 12 18 1571 © 1482 784
' 2 b ' .
. . SN ' N -
2,3,7.8-TCOF . 047 0s. . 0.9 059 051 0.68
Total TCDF S 28 ‘13 I e, 2.48 244 229
1,2,3,7,8—PeCDF - <007 . ¢ <0.4 <0.2 (0.08) (0.08) - 0.07
Total.PeCDF * © o7 05 13 1.48 R 0.67
1,2,3,4,7,8—HxCDF <005 ” <08 <03 0.12) 0.18 012
Total HXCDF <0.05 13 ao 1.49 1.49 120
1,2,3.4,6,7,8—HpCDF 058 2.3 20 0.47 ' 0.45- 025
Total HPCDF 133 . <07 34 1.09 095 0.58
OCDF <002 <18 <10 058 - 058 033
/
- ! N N
~ )
B) Downstream 'site Columbia River at Waneta (eft bank) — July 15, 1982-
o ' . \ ) .
._EC laboratory AXYS laboratory 10S laboratory -
4 ~ e EC Norecol ; | E Noreco )
Compeound sub ple i b pl b pi b pl subsample
227,8-TC00 - os7 " <02 <02 .034: 013
Total TCDD - 3.38 S0 . 15 289 205 iy
. v ) ) ’ !
1,2,3,7,8-PeCOD ., 0.50 <03 - “<03’ ' 0.43 (0.41) .
Tota) PeCOD . 083 - 17 . 28 475 an
1,23,4,7,8~HxCOD | <001 . <04 <02 0.48 0.38
'| Total HxCDD s28 - | -3sa 58 . 1028 9.58
Bhan
1234678-HpCDD | - 3s3 | (1.8) Y] . as7 278
Total HpCDD' 8.83 , a7 85 9.40 779
ocoo 1 LU B 2 B 2 1490 |- 1080
. N B | - ’ -‘ . -
2,3,7,6~TCDF LY:1) 19 . 21 aes a2 ‘
" | Total TCDF 143 63 58 8.78 ‘947
; ) . ,
12,3,7,8~PeCDF 024 <02 <02 <0.04 (0.18)
Total PeCDF 1.85 21 20 3.10 268
S \ .
1,2.3.4,7,8~HxCDF 021 . <os <02 ' ozr 02
Total HXCOF 122 © 07 1.1 N 1.8 152
12,.4,67,8~HpCOF | . 037 (1.4) (1.0) 0z8 ' 028
Total HPCOF 037 <0.8 <03 058 0.60
OCOF | <002 <22 <03 4 045 0.1
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PN 1 . . . . .
TABLE 3-5 COMPARISON OF THE LEVELS OF CHLOROPHENOLS IN CADDISFLY SAMPLES
e, . COLLECTED BY EC AND NORECOL ENVIRONMENTAL-CONSULTANTS ' :

DURING THE CRIEMP EMERGENT INSECT SAMPLING AUDIT (JULY 1516, 1992) ' -

Vo . 1 . . ’, N , . ~
‘ Analytical data for. Chlorophonols in n'ano'gramslgam (W ET weight basis) c o . : ] T
: Values received from EC (NLET) laboratory were expressed on a DRY wqght basis < ) L
' and were recalculated to a WET weight basis o T '
Values recelved from AXYS laboratory were expressod on a WET wevght bams ) Lo
AN v ‘ DA i
'<va|ue under sampie detection limit ’ ) -
'(Value)' Peak detected but d|d NOT meet quantrﬁcttlon cmena ("NDR‘ for AXYS)

~—
~ -I

K
A) Upstream (coritrol)'site

-
[

Kootenay River at Glade (left bank) — July 18, 1992

. -‘ - . - —_

EC laboratory AXYS Iaboratory ,
: EC Norecol EC : Norecol N
Chlorophenol suﬁsample subsample subsample . |‘subSample ' .
A Lo ©o -
2-chloropheriol ) < 76 <74 -- ’ -- ‘
3—chlorophenol < 38 < 37 - —_—
4—chlorophenol < 38 < 37 <0.5. <0.9
2~—chloro—-5-methylphenot <101 < 98 - - . L
2,6~dichlorophenol <25 < 25 . <0.5 <0.2 “
4-chloro~3-methylphenol |- <101 - _ < 98 - - ) '
2,4—dichlorophenol < 50 < 49 . 05 <0.7 ’ , .
N . 13,5—dichlorophenol < 50 < 49 <0.1 <0.1 , v

2,3—dichlorophenol < 50 < 49 - <0.1 <0.1 ’
3,4—dichlorophenol, < 50 ! < 49 <0. 08- 1 <0.1 ' -
2,4,6—trichlorophenol - < 25 < 25 <0.2 <0.2 ‘

. 2,3,6—trichlorophenol < 50 . < 49 <0.2 <0.2 “ [

" 2,3,5—trichlorophenol , < 50 < 49 '<0.3 <0.3 !

. 2.4,5~trichlorophenoi < 50 < 49 ! <0.1 <0.1 !
N 2,3,4—trichlorophenol < 50 ‘< 49 <0.2 <0.2 '
3,4,5~trichlorophenol ‘ < 50 < 49 <0.1 <0.1 " i
\ '12,3,5,6 —tetrachlorophenot < 25 < 25 <0.4 <0.3 j

N 2,3;4,6-tetrachlorophenol < 25 < 25 <0.5 <0.5 . -

o 2,3,4,5—tetrachlorophenol < 25 < 25 <02 - |- <0.2 - -
Pentachlorophenol - < 13 < 12 2.6 C 2.4 l

]
- / . '
B) Downstream site Columbia river at Waneta (left bank) ~ July 15, 1992 a4 N .
) .
! . ] . EC Iaboratory AXYS laboratory ' i
EC .| Norecol JEC. -Norecol . * R Vs ’ i
Chiorophenol - subsample subsample subsample subsample \

s 2-chlorophenol < 78 < 79 C e - N ! : - .
3-chlorophenot < 39 < 39 R - s . . l
4-chlorophenol < 39 < 39 (0.6) <0.6 - ot
2-chloro~5-methylphenol <104 <105 - - , :
2,6—-dichlorophenol < 26' ‘< 26 <0.2 <0.5 ) D e
4-chloro~3~methylphenol | <104 <105 - - N
2,4-dichlorophenot ~ < 52/ < §3 <0.2 . <0.6 ‘ '
3,5-dichlorophenol < 52 < 53 <02 - . . <0.2 - ’
2,3-dichlorophenol < 52 < 53 <0.2 ’ <0.2

N 3,4~dichioropherioi < 52 < 53 - <0.1 <0.1
2,4,6—trichlorophenol < 26 < 26 '<0.2 <0.2 I
.2,3,6—trichlorophenol < 52 T < 53 ©,<0.2 <0.3 oy ’
2,3,5=trichlorophenoi < 52 < 83 | <0.3 <0.3
2,4,5—trichlorophenol < 52 < 53 <0.1 <0.2 ! L
2,3,4~trichlorophenol < 52 < 53 <02 <0.2 \ '
3,4,5-trichloropheénol < 52 < §3 , <0.1 '<0.2 - ’
2,3,5,6 —tetrachlorophenol | <26 < 26 . <0.3. <0.4 ’
2,3,4,6—-tetrachlorophenol < 26. < 26 0.5 <0.5
2,3,4,5-tetrachlorophenol < 26 <26 <0.2 <0.3
Pentachlorophenol . < 13 < 13 6.5 7.4 : ’
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V. ,,conc‘LpsmNs AND R;ECOMLEENDATIONS

For the most part, the data sets for heavy metals and for
dioxins and furans show fair agreement between values obtained by
Environment Canada-and Norecol.  The data sets for chlorophenols
cannot be compared. In its- insect identification data set, Norecol
should have provided the size of its samples (i.e. tne raw numbers

" of insects counted) ; this information would allow an 'assessment of

the apparent differences in species composition between subsamples.

. Norecol -used procedures which were partly different from those
used by Environment Canada* cloth towels versus air to dry the
cleaned traps, transport in cardboard cartons, ‘and sorting of the
collected insects in a motel roéom versus a field laboratory. Since
the data from Norecol were falrly similar to those from EC, . these

_procedural differences dld not- seem to affect the results."

AN ’ N : ' K 1 . : )
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, tables of the results and Appendlces

_ on an OHaus electromc balance and a subsample by weight was taken for identification.

Columbia Emergence Traps
. v \ '(“ .

. o RN 7 PR ' . e ' . ,
N Lo R - \ . . LT . +
LI . - .

- IN‘TRODUCI‘ION‘

In the summer of 1992, Envuonment Canada collected irisect specrmens from 11

| emergence trap. samples placed in the Columbra, Kootenay and Slom RlVCI‘S in southern , ;

Bnush Columbta, as part of the Columbia Momtormg Pro;ect. Apphed Techmcal Servicés

. was contracted to prov1de detalled mformat10n on the adult Trichoptera from these samples,

' and also. to 1dent1fy as far as p0551ble any other common msect specxes .

-The followmg bnef report descnbes the matenals and methods used in the’ analyses, ‘

A
MATERIALSANDMETHODS R

rtin n\I ontifl ation -

Samples were sreved through ﬁne Nltex (133 um) and nnsed in tap water to remove

' preservatlve Extreme care was taken not to- damage the msects which are very dehcate m'

the adult stages When large numbers of i msects were present, the total sample was wetghed -

 After the subsample had b,een analysed, t_he entu:e\sample.was examined, for rare spectes

~ \
|

/
-

Identrﬁcatlons of Tnchoptera to. famrly level were performed using Merntt and

’.Cummms ( 1984) Knowledge from other studies performed by Apphed Techmcal Services
(Stallard 1991a,b,c, 1992a,b) on benthos and fish diet in similar areas to the present study ' -
. were used for further 1dent1ﬁcauon to genus The speclmens were separated by spectes and -
- sex and up to 100 of each type from each sample were sent to the laboratory of Dr. Glen
‘ thgms a world-renowned Tnchoptera expert (e g nggms 1977) for specific 1denttﬁmt10n.
| 4 Actual analyses at the Royal Ontano Museum (ROM) in Toronto were performed by Ms
’rPatMacCulloch [ T ' -

Applied Techinical Services L. 7 October 1992



‘ColumbiaEmergenceTraps o R oW - B Pagez -

Identxﬁcatrons of other adult msects were performed usmg Edmunds et al. (1976)
and Merritt and Cummms (1984) Chrronomrdae, most other Dtptera, Aphrdldae, and other
' Homoptera were not further 1dent1fied ' B ‘

-

R .
-‘ (- -\ - - !-

Tie specimens were preserVed in/70% isopropyl alcohol.. o
' Da a an R in

After recelpt of the samples and analyses from the ROM, the data were extrapolated
to total numbers found in each sample and tabulated Appendlces 1 and 2 contain raw data -

(computensed coples of lab sheets) and correspondence W1th the ROM, respecnvely

-

, -’RESULTS o . .
“Table 1 lists the numbers of each species or group of msects 1dent1ﬁed m the 1. ’ '
samples Totals are not given for non-Tnchoptera. Table 2 glves the percent composmon B

~of Tnchoptera in the samples e e e l
'.'. - “k ‘v_(' ) ”t ’
' ..‘ i‘ -~ { _

/ ' ‘I

/- ;jl' \ ‘ -

R i

- l \ ‘\ B i’

v . . , . I

/ ~ \ ’ '

o N . B R kY ’

| o . { . )

L . '
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-

ident
Petrophila

"+ Hydropsychidae
Hgdrobsgghjdpe
Psychomyia
Hydropsychidae *3 .

S

il

. , ) ] X
-‘ N
- - : )

’
- \ . .
l \‘:’(;’
} -
. \ ¢ .
. . (
e N
. ~. /
o . ‘
' i ‘
. 1 . )
’
. '
v .
. ;
l - .
o
l ‘ i A i i )
\ .
l N
~ 7’
l -
l ' ’
) /
) \

' Sample 1. Slocan A. @ Jul 92.

Chirgnomid . =~ ..

Lepidostomatidee

"
1

Sex Number  SS

f 12
m P i
m % B
1 )
f 1
, .
f
s ,<‘ )
A
b
\

b

" Total Number
2.
3
12

/
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Samiple 2. Slocan B. 10 Jul 92

-

Ident

Hydropsychidee’ =~ f R i
Hydropsychidee =~ .~ m B
Hydropsychidae *2 RS SR |
Lepidostomstidee - = m o

. .
AN
+ \
-
. o
. ;-
] -
T
—
\
N
. ; .
- - 1}
{
. /
A
t .
7 s
¢ -
S
7 v
4 -
t .
~
i
i . N
- , N
I3 ¥ ( “
Al
1
’ A
4y
H
. .
1 4,
/ -

o L Sex . Number
Chironomid S 2

' 8S

B

~ Total Number _
. 2
o - 17

i
- ) .
-
/
/
f‘
~
1
-
5
4
, .
i
t
~
(.
i
/
S
4

N h ’ "

- . : '
. o~ .
-

’-

. - A
- - .
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T;Samplé 3. _Wa,n“_eta.A,}',. 11 Jul 92, ,

Yo

-
f

L ident - = o

e

A

Petrophila -
Psychomyia . .

Hydroptilidee -

'Hydroptilidae--

Hydropsychidae -

+. Hydropsychidae
Chironomidae °
Diptera -
Glossosoma

o

¢

I

v

- Sex.. . Number

,"1

8

5
3
473

127
26

._2',

~,

R

15

el N NSRS 7 §

-

-

4
“*
~-
4
¥
I
a
*
1
I
~
N .

1892

“T(')i.‘t»ﬂ Number

.
. 8
. .9
3

60
127
26 -

2

/
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ident *
Hydropsychidae

Leptoceridae

Limnephilidee
Chironomidae

\

- Sample 4 Arrow. L

. . “:
1 .

ake, Syringa Ck. 12 July 1992. .

. Sex . Number
t 5

-
e
;e
4
4
’ Lk {0
i ’
’ - t N
{ 3
¢
' 7
< -
e
-
/ .
' L
\
. ¢
'
i
° N
i . -
ra
’ ’
o ~
A%
-

L ’ . . o l.

SS

“

Total Numbe

r .
5

-—t et

Fl

. ‘. .
L N . . - . . o
| g . g , i '

EY

.
- e
4 I3

- R W

. n
‘ | ——
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" Sample 5. Celgar. 13.July 1992.

- Hydroptilidae -,
Glossosoma

' Chifonomid . . g

~ Diptera. . L S 3

Leptoceridee’ -~ - . 5.
. Leptoceridae *2 - - . " 1
1

|-

. M LY
. t
\ A _ . o -

ident - Sex Number SS Total Number

Hydropsychidae . f 289 4 S ... 1156
Hydropsychidae m 16 a4 64
Psychomyia IR f 43 43
Psychomyis S m a4 4
' f o © .18

: f
m

f

Glossosoma -
Ephemerells

~ -

Polycentropodidae‘ - f

N .
. , -, E ‘A.‘ ’ C 4 . ‘,. ; . ~ il ~N
-\ " " z D
<
o > i
‘ .
R A
[
.J’ — -—
i N
i R -
B -
'
) +
N ~ .
. - B
‘ !
\ . . .
( ; \ ST
D ‘ . i
1
.' e
~
. o
( i
. 4 /. '
\
: A\
/
- N
' |\
. , .
’ ¢



Sample #6. Kootenay A. 14 July 1992, .

ldent
Hydropsychidae
Hydropsychidae
Psychomyia
Psychomyia
Hydroptilidae
Petrophila -
Diptera
Leptoceridae
Leptoceridae #2

Leptoceridae *3

>S_ex'/4, Number - SS - "T(;:tai‘ﬂumber
. Y » X

1

Ty

702
22
193
.40
e
2
99

702

Tt

n : . X

. I '
1

S - . ,
, o o
- .
. J
~N
oL A
" \ ‘
A“
' {
P » N
e \
.
!
N
B ’
A
!
i
T
.
1
A
!/ s
1
- -

—

N

N

. - ' . . - -
. . .- ! . ;
P R . i f ! g
_ - - ' - -’ ‘-‘ -l -\ -' - -' - .
- R I3 . » ' -

N,
.
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t

\ - - ,"\(

ident
Aphid
Ephemerella _
Hydropsychidae * -
_Hydropsychidae
Dipters
Chironomid -
- Psychomyia
~ Psychomyia
Staphylinidae
Homoptera
" “Hydroptilidee
- 'Hydroptilidee .

h
;o ~
. .
\
-~
. ’ -
. oy
v ‘ ~
-
- ’ ! ks
’(
N
i
' ’ \ '
B ~
) A :
i R :
. ]
S ‘ X
A P
N .
: 4 b
! P

" Sex - Number
A
361
. Ay 65

o 26
SRR I/ S I

Sample 7. Waneta B. 1S July 1992

SS

. R . K

" Total Number

v

Y

Iy

-1
361
© 65
C 26
101
-3

i

1

ro
5
3
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b ‘ . . coh
Sample 8. Waneta. 15 July 1992_ Norecol. /
Ident o ' Sex Number SS Total Number
Diptera _ - ‘ ' .8 1 '8
Hydropsychidae f- 341 1~ . 341, .
Hydropsychidae m 7T I ¥ AR
Psychomyia 1 R R g
Hydroptilidae - f 2 1 2
Homoptera ‘ Rl A B B |
'Aphid B BT 1
Chironomid 51 51
1
-




\ v

-

‘ ' - . \ . .
g - . co i R
. . - \ . - .

- #
/

Sample 9. Kootenay B. 16 July 1992.

ident B
Hydropsychidae
Hydropsychidse .+
- Psychomyia -~ -
Psychomyia

Hydroptilidae

Hydroptilidee . - -

Ceracles

Diptera

Homoptera
Pet‘r_'ophila‘ .
Petrophila

. Lepidostomstidae” -
Leptoceridae *1 -
_“Leptoceridae #2
Leptoceridee *#3~ -~
_Ephemeroptera. . -

%
.
. N
i
‘ ! -
. 1
/
. X :
' Yo,
. \A‘
~
~
~ oL
N -

3

N/

l-« 3 -s_s-o. 3 ~.

ex Number SS

122 5.09

" 140 5.09

. 51 5.09

15 5.09

T = WNWWOTDTWA ~

R . . .

N

o
0.

0,
o B

P4

—
¥

1
1
. '
\
\
" .
I/ )
AR
B
AJ

S

Total Number

Y621

o 113

1260

o
o

O~ UNUWUWD OO WA
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Sample 9. Kootenay. 16 July 1992, OTHER. -

_ident . S
 Petrophila. o
Petrophila
Hydropsychidee
'Hydropsychidae

Psychomyia .
Lepidostomatidaé :
Antocha A
Antocha o
Ephemerella inermis
Ephemerella inermis =
Baetis tricoudatus . /-
‘Baetis tricaudstus
Chironomid

Number ‘V SS
vl

b

3~3°3=3-3"~9
. ' ]
NUNOAUW= —- N OO

- . . 3 ‘ - . 5
. . . - P -

14

Total Number

)
§ .
B
1
1
T
Ay

13

NUNOWAUWN—== TN D

. I
. ‘e «
1 ' > - ) 3
: [ X . i

. . i s .
: = .. - ' - . N . . , .
. 4 . . N

’-




¢

[

-, N
- - . - N e " . . : . N i 3
. - ¥ - 1 N h -
/ - - - - - -" ‘- - -' ' ' : ’
4 . .. 7 L. . M .

v

‘Sample 11.

Ident.

‘ ,Hgdropsgcmdae'y :

Hydropsychidae . -
Psychomyia -

“Psychomyia . © .

Hydroptilidae'
Hydroptilidae
Diptera

- Chironomid |
Ephemeroptera -~ .-
- Petrophila- *
Lepmdostomandae -
o Leptocendae =1

Leptoceridae *2

‘Leptocendae f“3
‘ Ephemeroptera B

T

e

. 4
4

a7
. 16.74

g | 1.26

~

I\‘.

V- WNWWO T DA N

| Kdotenag. 16 Julg 1992- Nor:ecéi.' '

Sex Number* SS**‘
- B3

74.76
74.76

74.76

74.76

~

BN

. R : .
- - d‘ pr—"y —, Y p—-y ” d‘ Py =~ —r —

Total Number
:.i 6205

N

o= R W 0O OAN

* Uneven numbers caused by extrapolatmg sex breakdown of 100 ammel< '
kel Subsample based on exammatwn of. 1 0929 out of 81 64 g

127
1252
© 94

i

f
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B ‘DearDr nggms ;‘ L o L

- amendment from my Scientific Authonty : ,

n PRI ) LoV R L. . !
D ._’ . Cy - L. . . - . 3 . . .

: : S )
; :

APPLIED" . = . . R P.O. Box 514

"TECHNICAL .~ . ' _Saanichton
SERVICES ~~ - . - British Columbla, VOS 1MO-

S ._ j Tel: (604) 479-1889
ST FAX: (604) 479-2962°

Dr. Glenn W1gg1ns

" Department of Entomology ST ’ A
. Royal Ontario Museum IR : x L
100 Queenspark ‘ S T
‘ Toronto Ontario M5$2C6 ST e |
B  August 12, 1992
| . -, - o

Enclosed please find the samples of adult Tnchoptera from the Columbla system -

. collected by Environment Canada this July. I have separated them into genera, and have
~ included fa1rly large numbers of the. important ones; so, although this may look like a lot

of identifications for you, there is a lot of duplication of species. Although I noticed that
there is. a large size range of the H_yﬂmps;m_e, I have assumed that they -are all one

“species—if not, P'm in.trouble!! . I have assigned the genera to these adults based on the

*genera of larvae I have identified from the same region. I have enclosed a few specimens

- of these also, but it is not essential ‘that you look at them. T have also enclosed a
Lepxdopteran (Petrophil a?). If it is too much tronble to 1dent1fy thls please 1gnore it.

s

My entire budget for thxs pI'O]eCt is only $660 00 ($60 per sample)—lf it looks as’ 1f -
your costs are likely to approach this number, please let me know and I can try and get an

].
! e -

A list of the samples I have enclosed are as follows

-1 Slocan River A 9 July 1992 Hydropsyche #3‘7 2

. 2. ' Slocan Riverr-B 10 July 1992 Hydropsyche: . '17 .
Lo ' “Hydropsyche , #2 1
Lo ' ' o - . . Brachycentrus 1
. 3.  WanetaA -~ 11 July 1992 Glossosoma T2
.4 ArrowLake, . 12 July 1992 Hydropsyche  ©*~ §
.Syrmga Creek e Ceraclea 1 r
e ) '~ Limnephilidae .~ 1 ;.
5. Celgar L 13 July 1992 Ceraclea? 5. ‘
. .Y .7 . .Leptoceridae #2 1 . ;
— . Polycentropodidae 1
L ‘ ., 7 v Glossosoma 16
3 . .« . .. Hydroptila ' = 18
-~ 6. Kootendy River A 14 July ' . Hydropsyche ¢ 100
o S " Hydropsyche & 100
o - : - - Psychomyia ¢ . 100 |
; i~



. ..+, .~ . Psychomyiad - 40 T
- R .~ - Leptoceridae #1 (Ceraclea?) . 1°
e Leptoceridae #2 1 B
N . Leptocendae #3 1~

. C . Hydroptila .. . 4 - -
9. WanetaB .~ . 1SJuly - - Hydropsyche #..- 100
- e T . 'Hydropsyched‘ ‘ <100 |
. S . Psychomyia® = 51 .
: . 'Psychomyxad' s \
Hydroptila -~ 7 -~ -~ '

o . Leptoceridae #1 2
: " ‘Leptoceridac #2 3 |

-~ Leptoceridae #3 | 1

Brachycentrus" 3,

11. - Kootenay River ~ 16 July J Hydropsyche 100
R o Psychomyia < 100 .
e ‘Hydroptila - % 56
- Petr.oph’ila» 53

- As1 aJready mentijoned, there is a lot of duphcatlon, and, 4s far as I know, 1t’s the common
‘species ‘that Environment ‘Canada is interested in. They sent me- only a subsample of the
collected insects; the remainder ‘are being analysed for pollutants. My function was to

- separate the species and have them 1denuﬁed I however am always. mterested to know )
all the specres I see! S '

z . . 3 ’ .

{

h)

.
. -. ‘\» - v ' . . -‘ ',
AR TN A O B E ' B am N

. - If you can recommend any pubhcauons whlch would assist me in my 1dent1ﬁcatxons '
of British Columbia Tnchoptera, I would be grateful. Ihave only recently become involved
in analyses of freshwater. benthic mvertebrates although I have been involved in
identifications of marine.and freshwater zooplankton and fish for over 15 years. Since this
is a new field for me, and since many of the publications are unavailable, even in libraries,
it is very difficult to get hold of some of the arucles and books (I do, of course, have a

- copy of your key to the larvae) | PR : .

~

1 hope 'to hear from .you soon with the’ results of these 1dent1£icatlons (my deadline '
for reporting is 15 September), and T would appreciate it if you could retum the samples to
me at your convenience (collect). If you wish to keep any of the specimens for you own
colelctron, please feel free Thank you for. your assxstance

~,'Slncerely o o R | R

Nell $tallard, MSc.
Manager =~ = '



~—

L . s P f/.
! - : - ¢

- ) lOOQueen'sPark T N - ' .
Royal Ontario Museum  MoQueensPak [ . Lo = RO M .
. Muséeroyal del Ontario Canada M5S2C6 - : S . : ‘

- Entomology o 7 416-586-5532 ST
] B ., FAX 416-58-5863 . ° |

B 1.
- L, . .

' September 29, 1992 L .
Ms. Nell Stallard, Manager S ‘ X " S , .-
Applied Technical Services = =~ o A . : S
PO.Box514 ~ T
‘Saanichton, British Columbna . . I .

, VOS 1MO0 . K. o T
DearNel:. -~ T R

I hope the identifications reached you in time for your deadlme There was a 'Lttle confusxon

between the labels in the vxals and your typed locahty list for # 9 either Kootenay Bor Waneta B-
)  but#9 nonetheless - o . .

-~
'

It is always mterestmg to.see Bnnsh Columbxa Tn(:hoptera, although most are representanves of
I widespread Nearctic or, western Nearctic species. As far as publications for that fauna are concerned,
.- the literature is scattered as you probably realize, and not really regional. . Schmid 1980 (Genera des
. TnchOptéres du Canada et des Etats adjacents) part 7.of the Agriculture Canada series is out of print,
but if you can get hold of a copy it is the only comprehensive treatment of northern genera. To find r
I keys to species (particularly western species) is another story altogether. _“You could write to Dr. Andrew
.P. Nimmo, Department of Entomology, University of Alberta, Edmonton, Alberta, T6G 2E3. I beheve

I . he haf"a good handle on the available literature and he mxght be able to advise you.

_ Iam endosmg our irivoice for 12 hours of ndentxﬁcauon work. We would normally expect to charge’
$50.00 per hour for commercial identifications, but obviously you did not anticipate the time involved
in sorting and specimen preparation, so.we'll absorb some of the expense. at this end. If you have more,

contracts of tlns sort, I nught be able to help you locate an appropnate consultant C I

i

1 would be mterested in the results of the pollutant absorphon studies. Do you kmow whether they ’
are studymg effeets on larvae as well as adults"

i

!

The speamens are bemg returned via courier-collect, as per your suggesuon. -

Best}of lucl: to you, and let me know if we can be of'future help. .

, Yours sincerely,

| Patnaa W MacCulloch

. ~ - Curatorial Assistant
l . LT e . Department of Entomology

encl.\ E . ! L . B
PWM/sr . - A .’ ‘

I N + : N *
- RN | - A' . i, N .
. . s oo -, 4 f -
> e " Lo N v 5 - " \ ‘ ’
B - . .
N - N B . t



Slocan River A 9 July 1992 ~  Arctopsyche grandis:Banks ; 14, 19 -
Slocan River B 167 July 1992 Hydropsyche oslari Banks 10,139

: , © Hydropsyche amblis /Ross - . 3Q :

16? July 1992 ' . Cheumatopsyche sp. ' 19

(167 July 1992 . Lepidostoma'plﬁviale<(ﬁiine) 1w

Wanéta A 1 July 1992 Glossosoma montana Ross A 2
Arrow Lake v12 July 1992 - Hx_;_g_xghg oglari Banks - 19 .
Syringa Creek . . g . ng opsyc hg gggiggn;glig ‘Banks .49

Ceraclea 5p. = e
ﬁcqlisbmxia'(ﬁroB: ggggggggg)"f; lﬁf‘

Celgar , 13 July 1992 . “ Ceracleé sp. . o 59

/

{_::" . B | ' ':‘ uxstacides (prob séiuich;glig) o 10

, zglxssgszeng§ (prob sins;sgg) " 1¢
l Clossosoma mgn__gg Ross o ' A‘ 9d, 79 -
oY '_ - . ’ Psychomyia tLavida Hagen . . e
Kootena§.Ri§er A;"la 3uly 1992 fu:_*ﬂxg;gggxghg gggiggggglig B;nks 19
o o R Cﬁgumatopsxche4g§gpxl§~gos§ : 429
- A R - Hydropsyche 6bégdeg£alis'naﬁks .6 \

Cheumatogsxche cagpxlg Ross -~ 16d

Psxchomxia fl gg Hagen “ ‘>509
Psgchogxia ;;avida Hagen - <500
1 ‘M 5 ecetls sp. o | 'ﬁ A ;1

P T ﬂxstac;des S ‘ e
- alaggmbriata Hill Griffin B 1d

Ceraclea / ST '
(prob annulicornis) a ' 10

Hgdrpptila gxomla Denning - 1d, (49)
R ' - .

ﬂxdrogtila sp. - L 180 L l

[ e o ¥
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30

11.

-t

rvae .

~ MW240F070

' MW230F069 .

MWSOF017"

¢

| MW230F069

i
'

MWSOOF0357

\v.

|MW9GEC4384

Kootenay Bv(labels inﬁvials)

.j T
. Kootenay River

\

N
.

16 July 1992

‘March 1992
" March 1992

" March 1992
. March 1992

March 1992)

July 1992

ﬂxdropsxche (prob

t N R
v Yy ’

ﬂxgsgzgxshs esslgegselig Banks 339" N
Cheumatopsyche campyla Ross Lo 99
Ceraclea sp. S, I ,19
’H!Qzépéxghs'ggslgnsglig-Bahké } 360
Hydropsyche oslari Banks 4d
thgmgsgnéxshs campyla Ross -1000¢ -

‘ o~
gsxchomgia flav;da Hagen all ¢ . '/
Esxcbomxig flavidg Hagen . 156_,'

‘ ﬂxd;optila hamata: Mortom SRS T 2
Hydroptila angusta Ross v 200
‘Hydroptila xera Ross ‘ 10
ﬂxdgogtila sp. S A 69
geraclea .SPp. 29
Hxstacide§ ‘ SR
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