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In response to scientists needing electronic copies of contaminant concentrations the four
commercial laboratories were requested to supply electronic files on disks in addition to
their printed reports. A procedure was implemented in the NRBS Office to back up and
catalogue the disks and to provide copies to individual scientists. Due to the initial
variability among laboratories in reporting formats and conventions, a format
specification was developed for the four commercial laboratories.

When the decision was made to extend the database to include analytical results the
laboratory format specification was reviewed and revised to obtain the final definitions of
the needed contaminant target files. The review process involved confirming data fields
existed for every parameter reported by every laboratory for a particular contaminant test
set. On occasion variations in parameter naming were reviewed with the laboratories in
order to correctly assign parameters to the same fields or to different fields. The
information needed about each parameter was an indicator of detection, the value of the
detected concentration, the units of measurement, the significant decimal places, the value
of the detection limit and for certain parameters the method of analysis.

For physical metrics and physiological indicators a similar process was followed. Project
documents where scientists reported results of various analyses were reviewed in order to
compile a list of the parameters measured and to gather the parameters into logically
related test sets. Data fields were then defined for the parameters.

The details of the database structures are documented in Appendix B, Database Users
Guide. Appendix B contains the names of data fields in each file plus the meaning and
the form of the data contained in each field.

The commercial laboratories submitted many data files on disk in order to provide
electronic copies of analytical results. Because some files were provided before a
specification was written and since different laboratories responded differently to the
specification, a notable variety of formats existed from the four different sources. In
order to convert data from the source files into target files a computer program was
written to match source parameter identifiers to target ones and to copy results into the
appropriate fields.

A copy of the conversion program was revised for each different target contaminant
parameter set. Every time a source file format changed within a parameter set the
conversion program was revised. Every time a source file was processed the program
was tested and the conversion was validated.





















Figure 5
Collection Sites
Liquid Samples



C+$

$ #
&
(
D &
. &&
#
*+
"
& 2
n 3
yx
' 4
1
L L
56 5 N=
*N
Gr
%0
@ . E -
- C, -,
AV L
! ,0
% =
R3 ==
= X O R=5
D A2
/ =
72 =
N= [
AY W
4 Q7 E)
LC
= CA
=
= — c
= -/ ="9
I#
=/ =
T = -=
U o
= RE =— =
[ v F
C 2 3=
X
S ’

% %
+ +
*
I /
o
+ + +
+ +
% " &&
&
g
o ) ,
1
= BN
7 8+
P PQ
L, R 2?7
R
5
= + <CC
> "
c. E 7
[ o#
B R Y
. =PQ . _
L N
QR3. ¥
= [ N=
(c Cil)'|§(<
- 2=
F B
L =T=f_:
o
D E
R 5
) z
- _ et
=7 = =
UR.
koW Q
= == =p =
=2 c c
N N
- ; ,
' s

% %
/ ’
+ + 1
+
& &
4
s + 0
+
+
El,;’
2 =
$x $eET K
C
9 @0
;<
- n - S-
Y
1=
= a
be Y o= u9C
X
o C U <
[RC :% _=_\?(<:O
= - 1T % Q
Jog
_F $ 1 YX
— Q
= c c
=W = <:
= R > =
C
R N
9 EY
R= M I
- n’ E
c =
CINP Lf
g 8
R=FLQ =
C = =
: (@]
CC[C.XIX IR ]
< !



In April and May, 1992, as a contribution in kind, R. Crosley of Environment Canada,
Calgary, collected liquid and sediment samples from the Athabasca River and from the
Hinton combined effluent (projects 2121B1, 2312B1 and 2324B1). In February and
March, 1993, R. Crosley collected liquid and sediment samples synchronous with the
synoptic survey conducted by Alberta Environmental Protection (projects 2122B1,
2313B1 and 2323B1).

Contributions in kind were made by Alberta Environmental Protection (AEP). Two
projects were conducted under the guidance of L. Noton; one to determine ultimate
Biochemical Oxygen Demand (project 2211-A1) and one to determine dissolved Oxygen
contributions from certain tributaries to the Athabasca River (project 2212-C1). L. Noton
also directed the collection of high volume (4 and 20 litre) liquid samples during synoptic
surveys in 1993 and 1994 for flavour panel analysis (projects 4411-B1 and 4413-C1).

! 923:.00 + 564 2783-0

The database contained 324 records for liquid subsamples subjected to various analyses.
"Figure 6: Analyses Conducted on Liquid” shows the number of liquid subsamples
subjected to each different analysis.

I I 4414923 2/2 +* 564

At the time of writing four projects that intended to collect and analyse liquid samples
were yet to be reported to the NRBS Office; the database does not include data from
these projects. Scrimgeour, Chambers, Culp and Podemski (1995) [57] subsequently
reported some water chemistry measurements in the Athabasca River related to their
determinations of nutrient limitations using in-situ nutrient diffusing substrate (NDS)
(project 2614-C1). Scrimgeour and Chambers (1996) [56] also reported some water
chemistry parameters for the Wapiti, Smoky and Athabasca Rivers related to further work
with NDS (project 2614-D1). Armstrong, Stanley and Smith (1996) [1] subsequently
collected samples from non-conventional sources of drinking water at several locations in
northern Alberta and analysed them for microbial parameters (project 4423-D1).
Johnson, Urson and Geleta (1996) [32] reported broad spectrum analysis on samples
taken from the Athabasca River in July, 1994, February, 1995 and August, 1995, and
from the Wapiti and Smoky Rivers in February, 1995 (project 2921-D1).

The database contained a total of 382 original sediment samples that were collected.
"Figure 7: Nature of Sediment Samples” displays the number of sediment samples of
each nature; suspended sediment (37), bottom sediment (300) and sediment cores (45).
"Figure 8: Collection Sites: Sediment Samples” displays the geographic distribution of the
194 sites where original sediment samples were collected.
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3.2.3 Additional Data for Sediment

At the time of writing two projects that intended to collect and analyse sediment samples
were yet to be reported to die NRBS Office; the database does not include data from
these projects. Noton (1996) [41] subsequently reported a survey of streambed oxygen
demand (SOD) from October, 1994 to March, 1995, on the Athabasca River from
upstream of Hinton to the Calling River area (project 2222-D1). Dobson, Day and
Reynoldson (1996) subsequently reported samples of bottom and suspended sediment
collected from various sites in the Athabasca, Smoky and Peace Rivers in June, 1995, for
chronic bioassay testing with four species of benthic invertebrates (project 2326-El).

The database contained a total of 424 samples of benthic material that were collected.
"Figure 10: Nature of Benthic Samples” displays the number of benthic samples of each
nature; Plecoptera (22), Tricoptera (21), Ephemeroptera (21), Macroinvertebrate
community (238) and Epilithon (122). "Figure 11: Collection Sites: Benthic Samples”
displays the geographic distribution of the 195 sites where original benthic samples were
collected.

+B-/+9+ -9/1. 27830

"Table 3: Projects That Collected Benthic Samples™ references the NRBS projects that
collected benthic samples for various objectives.

As a contribution in kind, R. Crosley of Environment Canada, Calgary, made benthic
collections in conjunction with sediment collections on the Athabasca River in May, 1993
(project 2323-B1). R. Crosley also collected benthic material from the Athabasca River
in September, 1993, in support of a triad study (project 2327-C1).

Collections of benthic material were also made by R.L. & L Environmental Services in
April of 1992 in the reach specific study area (project 2371-B1) and in February and
March of 1993 in conjunction with the synoptic survey on the Athabasca River (project
2371-B2). In September, 1993, a collection of emergent insects was made using light
traps (project 2375-C1).

923:00+ -9/1. 27830
The database contained 602 records for benthic subsamples subjected to various analyses.

"Figure 12: Analyses Conducted on Benthos" shows the number of benthic subsamples
subjected to each different analysis.
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In relation to macroinvertebrates collected for contaminant analysis, taxonomic sorting
was done in the field for some projects (2371-B1, 2371-B2 and 2375-C1) and the
containers labelled for the target analyses. The database treated these collections as being
one original sample at each site with subsequent splitting to subsamples for the various
analyses.

In addition to analyses to determine contaminant concentrations, benthic material was
analysed to determine stable isotopes and community structure. Hesslein and Ramlal
(1993) [27] and (1996) [28] reported stable isotopes for benthic material collected from
the Athabasca River (projects 3131-B1 and 3131-C1).

Community structure was reported by several researchers for the Athabasca River; R.L.
& L. Environmental Services Ltd. (1993b) [49] and Dunnigan (1993) [19] reported
taxonomic identifications and enumerations on the April and May, 1992 collection;
Saunders and Dratnal (1994) [54] reported identifications and enumerations on the
February and March, 1993 under-ice collection; and Saffran (1995) [53] reported the
same for collections in May, 1993 and September, 1993. Analytical results for
taxonomic enumeration was not included in the database due to significant work of this
nature completed by others; Scrimgeour et al (1995) [55]; Cash, Ouellett, Wrona and
Wagner (1996) [11]; and Ouellett and Cash (1996) [44].

The database contained 24,214 original samples identified as original fish collected. In
addition to collecting fish for contaminant analysis the NRBS also handled many fish in
order to examine them for species, age, sex and general health and to measure length and
weight before releasing them. On numerous occasions individual fish were fixed with a
tag before release; on occasion information about individual tag returns was supplied to
the NRBS by AEP. This original fish data including tag details and subsequent return
information was all entered into the database. Some small number of fish were unable to
survive the trauma of handling and these are recorded as sacrificed.

"Figure 13: Status of Fish Handled" displays the number of original fish handled in
different ways; captured and retained for contaminant analysis (2,392), handled and
released (15,029), handled and tagged and released (6,646), handled and sacrificed (147).
"Figure 14: Fish Species Captured for Analysis” shows the number of fish taken of each
species. "Figure 15: Collection Sites: Fish Samples” displays the geographic distribution
of the original fish samples collected.

+3-./+49+ 01 27830

"Table 4: Projects That Collected Fish Samples" references the NRBS projects that
collected fish samples for various objectives.
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12 CL3PH1 2,3,4-Trichlorophenol

13 CL3PH2 2,3,5-Trichlorophenol

14 CL3PH3 2,3,6-Trichlorophenol

15 CL3PH4 2,4,5-Trichlorophenol

16 CL3PH5 2,4,6-Trichlorophenol

17 CL3PH6 3,4,5-Trichlorophenol

18 CL4PH1 2,3,4,5-Tetrachlorophenol
19 CL4PH2 2,3,4,6-Tetrachlorophenol
20 CL4PH3 2,3,4,6/2,3,5,6-Tetrachlorophenol
21 CL4PH4 2,3,5,6-Tetrachlorophenol
22 CL5PH Pentachlorophenol

23 CL1GU1 4-Chloroguaiacol

24 CL1GU2 5-Chloroguaiacol

25 CL1GU3 6-Chloroguaiacol

26 CL2GU1 3,4-Dichloroguaiacol

27 CL2GU2 4 ,5-Dichloroguaiacol

28 CL2GU3 4,6-Dichloroguaiacol

29 CL3GU1 3,4,5-Trichloroguaiacol
30 CL3GU2 3,4,6-Trichloroguaiacol
31 CL3GU3 4,5,6-Trichloroguaiacol
32 CL4GU 3,4,5,6-Tetrachloroguaiacol
33 CL1CAl 3-Chlorocatechol

34 CL1CA2 4-Chlorocatechol

35 CL2CAl 3,4-Dichlorocatechol

36 CL2CA2 3,5-Dichlorocatechol

37 CL2CA3 3,6-Dichlorocatechol

38 CL2CA4 4,5-Dichlorocatechol

39 CL3CAl1 3,4,5-Trichlorocatechol
40 CL3CA2 3,4,6-Trichlorocatechol
41 CL4CA 3,4,5,6-Tetrachlorocatechol
42 CL2VE1l 4,5-Dichloroveratrole

43 CL3VE1 3,4,5-Trichloroveratrole
44 CLAVE Tetrachloroveratrole

B.4.3.2 Content of File, >
ESARCP2.DBF contains the CP results for chlorosyringaldehydes, chlorosyringols,
trichlorotrimethoxybenzene, chlorovanillins, chloroanisoles and all surrogates for the CP
test set. The order of the parameters are:

M82*0 2*2°7-/-* 927 -

CL1SYAl 2-Chlorosyringaldehyde

CL2SYA1l  2,6-Dichlorosyringaldehyde

CL1SYG1 3-Chlorosyringol

CL2SYG1  3,5-DiChlorosyringol

CL3SYG1  3,4,5-Trichlorosyringol

%bwl\)p_'_
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E?;; 2 2=2425
= E; = 2 2=2>2425 A ;;
> E: > 22=22425 A ;;
? E;; 22=24252 A ;;
E4;; 2 2=2>2 2425 (;;
4 ES;; 2 2=2>2 24252 C ;;
5 E>;;.C. o
E?;;.C. o
E;.C. A
E4;;.C. N
E>; > 2=2425 .
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18 CL6DF14 2,3,4,6,7,8-HXCDF

19 CL7DFO1 1,2,3,4,6,7,8-HpCDF

20 CL7DF04 1,2,3,4,7,8,9-HpCDF

21 CL8DFO01 1,2,3,4,6,7,8,9-OCDF

22 CLADFTOT Total TCDF

23 CL5DFTOT Total PeCDF

24 CL6DFTOT Total HXCDF

25 CL7DFTOT Total HpCDF

26 S CL4DD15 Surrogate 13C12-2,3,7,8-TCDD

27 S CL4DF14 Surrogate 13C12-2,3,7,8-TCDF

28 S CL5DD06 Surrogate 13C12-1,2,3,7,8-PeCDD

29 S CL5DFO7 Surrogate 13C12-1,2,3,7,8-PeCDF

30 S CL5DF15 Surrogate 13C12-2,3,4,7,8-PeCDF

31 S CL6DDO03 Surrogate 13C12-1,2,3,4,7,8-HxCDD
32 S CL6DD04 Surrogate 13C12-1,2,3,6,7,8-HXxCDD
33 S CL6DF04 Surrogate 13C12-1,2,3,4,7,8-HxCDF
34 S CL6DF07 Surrogate 13C12-1,2,3,6,7,8-HXCDF
35 S CL6DF09 Surrogate 13C12-2,3,4,6,7,8-HXCDF
36 S CL6DF14 Surrogate 13C12-1,2,3,7,8,9-HxXCDF
37 S CL7DDO1 Surrogate 13C12-1,2,3,4,6,7,8-HpCDD
38 S CL7DF01 Surrogate 13C12-1,2,3,4,6,7,8-HpCDF
39 S CL7DF04 Surrogate 13C12-1,2,3,4,7,8,9-HpCDF
40 S CL8DD Surrogate 13C12-OCDD

41 LIPIDDF Lipid Content

42 MOISTDF Moisture Content

B.4.4.2 Content of File,

>

9+<0#;E #:;  contains the DF results for all mono-, di-, and tri- CDD and CDF
congeners and related surrogates. The order of the parameters are;
N M82*0O 2*27-/-* 927-

1 CL1DDO01 1-MonoCDD

2 CL1DDO02 2-MonoCDD

3 CL2DDO01 2,3-DiCDD

4 CL2DD02 2,7-DIiCDD

5 CL2DDO03 2,7/2,8-DICDD

6 CL2DD04 2,8-DIiCDD

7 CL3DD01 1,2,3-TriCDD

8 CL3DDO02 1,2,4-TriCDD

9 CL3DDO03 2,3,7-TriCDD

10 CL1DDTOT Total MonoCDD

n CL2DDTOT Total DICDD

12 CL3DDTOT Total TriCDD

13 CL1DFO1 2-Mono CDF

14 CL1DF02 4-Mono CDF
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? E?;; 22>2425 ;;
E;; 22=2>225 A;;
4 E ;; 22=2>22 A:;
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#$

28 CL6DFO01 1,2,3,4,6,7-HXCDF

29 CL6DF02 1,2,3,4,6,8-HXCDF

30 CL6DF03 1,2,3,4,6,9/1,2,3,6,7,9-HXCDF
31 CL6DFO05 1,2,3,4,7,9-HXCDF

32 CL6DF06 1,2,3,4,8,9-HXCDF

33 CL6DF08 1,2,3,6,8,9-HXCDF

34 CL6DF10 1,2,4,6,7,8/1,3,4,6,7,8-HXCDF
35 CL6DF11 1,2,4,6,7,9-HXCDF

36 CL6DF12 1,2,4,6,8,9-HXCDF

37 CL6DF13 1,3,4,6,7,9-HXCDF

38 CL7DF02 1,2,3,4,6,7,9-HpCDF

39 CL7DF03 1,2,3,4,6,8,9-HpCDF

Content of File. >
9+<0=9 #:;  contains the results of analyses for Metals (ME). The ME results include

a <par>_M field for each parameter in addition to the basic 4 fields. The parameters
included in the ME test set are included in the following order:

No. M82*0O 2*27-1-* 927-
1 AS Arsenic

2 CD Cadmium

3 CR Chromium

4 Cu Copper

5 HG Mercury

6 HG CH3 Methyl Mercury
7 HG IN Inorganic Mercury
8 PB Lead

9 \ Vanadium

10 ZN Zinc

Content of File. >

9+<0=?#:;  contains the results of analyses for mixed function oxygenase (MFO) in
liver microsomes as reported by the Department of Fisheries and Oceans, Freshwater
Institute. Lockhart et al (1966) [99] reported these results with basic inventory data; this
file contains the data fields as reported by the researchers. The meaning of the fields are
self-evident and details may be reviewed in the referenced report. For the parameters,
the value, the significant digits and the detection limit are give; the parameters for the
MO test set are included in the following order:

No. M82*0O 2*27-/-* 927-

1 EROD ethoxyresorufin-O-deethylase
2 AHH aryl hydrocarbon hydroxylase
3 P450 cytochrome P-450 content
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B.4.9 Content of File. ESARPCn.DBF:

ESARPCn.DBF contains the results of analyses for polychlorinated biphenyls (PCBs),
where n is a sequence number (1 to 3). Due to the number of parameters in the PC test
set the dBASEIV specification of 255 fields is exceeded; the parameters have been
partitioned into three files. The parameters included in each PC file are identified in the
following subsections.

B.4.9.1 Content of File, ESARPC1.DBF:
ESARPC1.DBF contains the PC results for PCB congeners with [JUPAC numbers up to
and including PCB 101. The order of the parameters are;

N <par> Parameter name
1 PB5 8 PCB 5/8

2 PB15 PCB 15

3 PB16 32 PCB 16/32
4 PB17 PCB 17

5 PB18 PCB 18

6 PB19 PCB 19

7 PB22 PCB 22

8 PB24 27 PCB 24/27
9 PB25 PCB 25

10 PB26 PCB 26

1 PB28 PCB 28

12 PB28 31 PCB 28/31
13 PB31 PCB 31

14 PB33 PCB 33

15 PB40 PCB 40

16 PB41ET PCB 41/64/71
17 PB42 PCB 42

18 PB44 PCB 44

19 PB45 PCB 45
20 PB46 PCB 46

21 PB47 48 PCB 47/48
22 PB49 PCB 49

23 PB52 PCB 52
24 PB54 PCB 54
25 PB56 60 PCB 56/60
26 PB60 PCB 60
27 PB66 PCB 66
28 PB66 95 PCB 66/95
29 PB70 76 PCB 70/76
30 PB74 PCB 74
31 PB77 PCB 77
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18
19
20
21
22
23
24
25
26
27

PB209 PCB 209

PBTOT PCB Total

PB77 PCB 77

PB126 PCB 126

PB169 PCB 169

S PB77 Surrogate 13C12-PCB 77

S PB126 Surrogate 13C12-PCB 126

S PB169 Surrogate 13C12-PCB 169

S BR1PHY Surrogate Monobromobiphenyl
S CL8NAA Surrogate Octachloronaphthalene

Content of File.

>

ESARPS.DBF contains the results of particle size (PS) analysis on sediment as reported
by the National Water Research Institute (NWRI). Some identifying fields for the
subsamples are included in the file as reported; the meanings are self-evident. For the
parameters, the value and the significant digits are contained in the file; the parameters
for the PS test set are included in the following order:

No.

SBoowovNoouh~wNR

M82*0O
SAMPLE WEI
MEAN SAMPL
MEAN DENSI
SPECIFIC V
GRAVEL
SAND

SILT

CLAY
FOLK LABEL
SHEPPARD L

Content of File.

2*27-[-* 927-

sample weight (gm)

mean sample volume (cm**3)
mean density (gm/cm**3)
mean specific volume (cm**3/gm)
percent gravel

percent sand

percent silt

percent clay

Folk label

Shepard label

>

ESARRA.DBF contains the results of analyses for Resin acids (RA). The parameters
included in the RA test set are included in the following order:

No.

OCO~NDUNWN R

M82*0O
PIM

PIM SCO
PIM IS
PIM DIS
PAL

ABI

ABI NEO
ABI D
ABI CDO01

2*27-/-* 927-

Pimaric Acid
Sandaracopimaric Acid
Isopimaric Acid
Dehydroisopimaric Acid
Palustric Acid

Abietic Acid

Neoabietic Acid
Dehydroabietic Acid
12-Chlorodehydroabietic Acid
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B.4.18 Content of File. >

ESARWC.DBF contains the results of analyses for basic Water Chemistry (WC)
parameters. The parameters included in the WC test set are included in the following

order:

No. M82*0 2*2°7-/-* 927 - [69 /05

1 ALK PP pp Alkalinity (mg/1)

2 ALK T Total Alkalinity (mg/1)

3 C ORG D Dissolved Organic Carbon, DOC (mg/1)
4 C ORG T  Total Organic Carbon, TOC (mg/1)
5 CA Calcium (mg/1)

6 CL IDE Chloride (mg/1)

7 C03 Carbonate (mg/1)

8 C03 BI Bicarbonate (mg/1)

9 COLOUR True Colour (units)

10 COND SP  Specific Conductance (umhos/cm)
1n COND TY Conductivity (umho)

12 F IDE Fluoride (mg/1)

13 FE Iron (mg/1)

14 HARD T Total Hardness (mg/1)

15 K Potassium (mg/1)

16 MG Magnesium (mg/1)

17 MN Manganese (mg/1)

18 NKJT Total Kjeldahl Nitrogen (mg/1)

19 N KJ D Dissolved Kjeldahl Nitrogen (mg/1)
20 N NH3 Ammonia Nitrogen (mg/1)
21 N NO2 Nitrite Nitrogen (mg/1)
22 N NO3 Nitrate Nitrogen (mg/1)

23 N NO023 Nitrite + Nitrate Nitrogen (mg/1)
24 NA Sodium (mg/1)
25 OH Hydroxide (mg/1)

26 PDT Total Dissolved Phosphorus (mg/1)
26 PH pH (units)
27 PHENOL Phenols (mg/1)
28 P04 0 D  Dissolved Orthophosphate (mg/1)
29 P04 D Dissolved Phosphate (mg/1)
30 P04 T Total Phosphate (mg/1)
31 SIL R Silica, Reactive (mg/1)
32 S04 Sulphate (mg/1)

33 SOL D T  Total Dissolved Solids, TDS (mg/1)
34 SOL ST Total Suspended Solids, TSS (mg/1)
35 TURB Turbidity (NTU)

36 ZN Zinc (mg/1)
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