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INTRODUCTION 

Th i s   r epor t  i s  based on an invest igat ion  conducted by t h e  Water 

Qual i ty   Branch,   Pacif ic  and Yukon Region, in to   the   p rocedure   used   for  

t he   coJ l ec t ion   o f   wa te r   s amples   fo r   pa r t i cu la t e   n i t rogen  and p a r t i c u l a t e  

carbon  analysis .  The q u e s t i o n   f o r  which  an  answer was sought was whether 

or not   the   par t icu la te   carbon and n i t rogen   va lues   de te rmined   for  water 

samples f i l t e r e d   i m m e d i a t e l y   i n   t h e   f i e l d  and  water   samples   s tored  for  

a period  of time b e f o r e   f i l t r a t i o n ,   d i f f e r e d   s i g n i f i c a n t l y .  During  the 

examinat ion  of   this   quest ion,   several   o ther   considerat ions,   d iscussed i n  

t h e   t e x t ,  became evident .  Depending upon s tudy   ob jec t ives ,   t hese  con- 

s idera t ions   could   be   re levant  i n  the   p lanning  0 f . a  p a r t i c u l a r   s t u d y .  As 

a resu l t   o f   th i s   p re l iminary   examinat ion ,  a d e t a i l e d   i n v e s t i g a t i o n  i s  

being made regarding  procedures   used  for   these two parameters .  
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MATERIALS AND METHODS 

Samples  were c o l l e c t e d   i n t o  250 m l  po lye thy lene   bo t t l e s   u s ing   t he  

Water Quality  Branch,  Pacific and Yukon Region, rep l ica te   sampler  (Oguss 

and Erlebach,  1975).   Bottles were  washed pr ior   to   use   wi th   chromic   ac id  

and r i n s e d  ( 3  t imes)  with  deionized  water.  The l i d s   o f   t h e   b o t t l e s  had 

po lye thy lene   l i ne r s .  

Samples  were co l l ec t ed   i n   qu ick   success ion   a t  one po in t  on each  of 

two B r i t i s h  Columbia r i v e r s ,   t h e  Duncan and the   F rase r .  The Duncan River 

s t a t i o n  was approximately 500 meters downstream  from Duncan D a m  i n   t h e  

West Kootenays. The Frase r   R ive r   s t a t ion  was a t  t h e   f o o t  of F rase r  Street ,  

Vancouver, i n   t h e  North Arm of the   F rase r  River. These s t a t i o n s  were 

chosen a r b i t r a r i l y ,   t h e  Duncan R i v e r   b e i n g   v i s i t e d   r e l a t i v e l y   o f t e n  and 

the   Fraser   s ta t ion   because   o f  i t s  r e a d y   a c c e s s i b i l i t y .  

Samples  were c o l l e c t e d   i n   s e t s   o f   s i x   u s i n g   t h e  WQB r ep l i ca t e   s ample r .  

Three  from  each  group  of s i x  samples  from t h e  Duncan River were f i l t e r e d  

i n   t h e   f i e l d   w i t h i n   t h r e e   h o u r s   o f   c o l l e c t i o n ;   t h e   o t h e r   t h r e e  were f i l -  

t e r e d   i n   t h e   l a b o r a t o r y  one week la ter ,   Half   of   the   Fraser   River   samples  

were t r e a t e d   i n   t h i s  manner. Alternate   groups of s i x  samples  from t h e  

remaining  Fraser   River   samples   were  e i ther   f ie ld-f i l tered  or   laboratory 

f i l t e r e d .  

The samples were f i l t e r e d   t h r o u g h   g l a s s   f i l t e r s  (5 p mean pore   s i ze )  

using a g l a s s   funne l  - f r i t t ed   d i sk   a r r angemen t .  The f i l t e r s  were p re -  

f i r e d   i n  a muff le   furnace a t  525OC. A f t e r   f i l t e r i n g ,   t h e   f i l t e r s  were 

d r i e d  and s t o r e d   u n t i l   t h e   t i m e   o f   a n a l y s i s .  
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Determina t ions   o f   par t icu la te   n i t rogen  and  carbon  were  performed 

using a Hewlett-Packard C-H-N a n a l y s e r .   A n a l y t i c a l   p r e c i s i o n   f o r   p a r t i c -  

u l a t e   ca rbon   a t  a level   of  0 . 2  mg/l i s  +0.010 mg/l ,  a t  a l eve l   o f  1 . 2  mg/l 

i s  %.OS mg/l;  f o r   p a r t i c u l a t e   n i t r o g e n  a t  a level   of   0 .01 mg/l i s  20.002 

mg/l  and a t  a l e v e l  of  0.15 mg/l i s  20.009 mg/l. 

S e v e r a l   s t a t i s t i c a l  methods  were  used i n  comparing t h e   r e s u l t s  of 

the  determinat ions.  

RESULTS 

The r e s u l t s  of the   de te rmina t ions  of par t icu la te   carbon and p a r t i c -  

u l a t e   n i t r o g e n  and   p re l imina ry   s t a t i s t i ca l   ana lyses   a r e   i nc luded  as an 

appendix. A summary of s t a t i s t i c a l   d e t a i l s  i s  g iven   in   Table  I .  

Par t icu la te   carbon was found t o   i n c r e a s e   i n  samples  which  had  been s t o r e d  

a t  5°C (116 p e r c e n t   o f   f i e l d - f i l t e r e d  mean v a l u e   f o r  Duncan samples, 

109-115 percent   o f   f ie ld- f i l t e red .mean  va lue   for   Fraser   samples) .  Par- 

t i c u l a t e   n i t r o g e n  was found t o   d e c r e a s e   i n   t h e  Duncan samples  which  had 

been   s tored   (59   percent   o f   f ie ld- f i l t e red  mean va lue ) ,   wh i l e  i t  increased  

in  Fraser  River  samples (120 t o  178  percent of f i e l d - f i l t e r e d  mean). 

Two-way a n a l y s i s  of var iance  showed s i g n i f i c a n t   d i f f e r e n c e s  between 

f i e l d  and l a b o r a t o r y   f i l t e r e d   s a m p l e s   f o r   t h e  Duncan River  samples 

(carbon  p. .OS, n i t r o g e n   p .   < . O l ) .  N o  s t a t i s t i c a l   d i f f e r e n c e s  were 

found  with ANOVA t es t ing   o f   the   hypotheses   o f   equa l  means f o r   t h e  two 

treatments  in  the  Fraser  River  samples  (Table I ) .  
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TABLE I 

SUMMARY OF STATISTICAL  ANALYSES 

x & 95% Confidence L i m i t  F S igni f icance  

Parameter 
! 

F i e l d   F i l t e r e d  Lab F i l t e r e d  

Duncan River  28/6/75 

Par t icu la te   Ni t rogen  
( a l t e r n a t e s  from set  
o f   s ix   r ep l i ca t e s )   . 038  2 .021 

n = 1 2  

P a r t i c u l a t e  Carbon 
( a l t e r n a t e s  from s e t  
of   s ix   rep l ica tes )   .205  2 .082 

n = 1 2  

Fraser River  5/8/75 

0221 2 .014 
n = 12 
(59%) 

.237 f .129 
n = 12 
(1  16%) 

Par t icu la te   Ni t rogen  
( a l t e r n a t e s  from 
sets o f   s i x )  j 0.076 2 0.084 

n = 24 

I 

( se t   o f  6 r e p l i c a t e s )  ! 0.085 2 0.042 
i 

n = 24 

P a r t i c u l a t e  Carbon 
( a l t e r n a t e s  from 
sets o f   s ix )   1 .01  f 1.44 

n = 24 

I 
( se t   o f  6 r e p l i c a t e s )   1 . 0 3  2 0.458 

' 1 n = 2 4  

0.135 f 0.325 
n = 24 
(1  78%) 

0.102 2 0.051 
n = 24 
(120%) 

1.10 f 2.37 
n = 2 4  
(109%) 

1.19 2 0.705 
n = 24 
(1 16%) 

* N.S. - Not S i g n i f i c a n t  

Repl ica t ion  i Treatment r 

* :  
N.S. . O l  N.S. 

N.S. .05 .05 

. O l  

N.S. j 

i 

I 

! 

I 
1 

1 

.05 

I 
N.S. 

N.S. 

N.S. 

N.S. 

N.S. 

1 

N.S. 

N.S. 

N.S. 

.05 
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DISCUSSION 

The informat ion   in   Table  I shows t h a t  i n  t h e  Duncan River   there  is 

a s i g n i f i c a n t   d i f f e r e n c e   i n   d e t e r m i n a t i o n s   f o r   p a r t i c u l a t e   n i t r o g e n  and 

pa r t i cu la t e   ca rbon  between f i e l d  and   labora tory   f i l t e red   samples .  On 

the   o the r   hand ,   t h i s  was not   subs tan t ia ted   in   ex tens ive   samples   co l lec ted  

i n   t h e  Fraser R i v e r ,   f o r   e i t h e r   p a r t i c u l a t e   n i t r o g e n  o r  par t icu la te   carbon.  

Therefore ,  we would recommend tha t   du r ing   t he   p re l imina ry   s tudy   o f  a 

r ive r   t he   r equ i r emen t   fo r   t he   l e s s   conven ien t   f i e ld   f i l t r a t ion  be  examined. 

In  the  absence of c l e a r   d a t a   t o   t h e   c o n t r a r y ,   s a m p l e s   s h o u l d   b e   f i l t e r e d  

immediately a f t e r   c o l l e c t i o n .  

Further  examination of problems  associated  with  the  sampling and 

ana lys i s   p rocedure  i s  cont inuing a t  Water Quality  Branch,  Pacific and 

Yukon Region  laboratory. 
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SUMMARY 

I t  appea r s   t ha t  immediate f i e l d   f i l t e r i n g   o f   s a m p l e s   f o r   p a r t i c u l a t e  

carbon  and  nitrogen i s  necessa ry   t o   ob ta in  good e s t ima tes  of t r u e   v a l u e s .  

Further  examination  of  this  problem i s  necessary.  
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APPENDIX 

1. DUNCAN RIVER - 28/06/75 

( i )   P a r t i c u l a t e  Carbon  (mg/l) - A l t e r n a t e  Samples F i l te red   S imul taneous ly .  

Analy t ica l  Data 

F i e l d   f i l t e r e d  .240  (1)  .250  (3)  .260 (5) 
Laboratory  f i l tered  .250 ( 2 )  .260  (4)  .240  (6) 

F i e l d   f i l t e r e d  .220  (7)  ,240 (9) .190.  (11) 
Labora tory   f i l t e red  .160 (8)  .220 (10) .150  (12) 

F i e l d   f i l t e r e d  .130 (13) .150 (15) .200 (17) 
Labora tory   f i l t e red  .220 (14) .400 (16) .280 (18) 

F i e l d   f i l t e r e d  .170 (19) .230 (21) .180 (23) 
Labora tory   f i l t e red  .170 (20) .250 (22) .250 (24) 

(Sample Numbers in   Pa ren thes i s )  

Two-way Analysis of Variance - P a r t i c u l a t e  Carbon 

Source  of 
Var ia t ion   d f  ss Me an F 

Repl ica t ion  3 .0063  .0033  1.77 Not s i g n i f i c a n t  

Treatment 1 . O l O  .0063  3 .35  Signif icant   a t  .OS 
T X R  3 .026  ,0089 4.72 S i g n i f i c a n t   a t  .OS 
Error  16 .030 .0018 - 

Tota l  2 1  .0734 



( i i )   Pa r t i cu la t e   N i t rogen  (mg/ 

Analy t ica l  Data 

F i e l d   f i l t e r e d  

1 
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) - Al te rna te  Samples F i l te red   S imul taneous ly .  

044 (1) .045  (3)  ,048 (5)  
Labora tory   f i l t e red  .022 (2)  .032  (4)  .021  (6) 

F i e l d   f i l t e r e d  .027 (7) .OS4 (9) .049 (11) 
Labora tory   f i l t e red  .016 (8) .024 (10) .018 (12) 

F i e l d   f i l t e r e d  
Labora tory   f i l t e red  

F i e l d   f i l t e r e d  
Labora tory   f i l t e red  

.028 (13) ,016 (15) .036 (17) 
,016 (14) .039 (16) .023 (18) 

.034  (19) . .042  (21)  .036  (23) 

.012  (20)  .023  (22)  .021  (24) 

(Sample Numbers in   Pa ren thes i s )  

Two-way Analysis  of  Variance - Par t i cu la t e   N i t rogen  

Source  of 
Var ia t ion   d f  ss Mean . F 

Repl ica t ion  3 .00153 .00009 1.36 Not s i g n i f i c a n t  

Treatment 1 .00028  .00153  22.06 S i g n i f i c a n t  a t  .001 

T X R  3 .00049  .00016  2.35 Not s i g n i f i c a n t  

Er ror  16 .00111  .000069 - 
Tota l  2 1  .0034 
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FRASER  RIVER - 05/08/75 

( i )   Par t icu la te   Ni t rogen   (mg/ l )  - Al te rna te  Samples F i l te red   S imul taneous ly .  

Analy t ica l  Data 

F i e l d   f i l t e r e d  .260 (1)  .064 (3) . l oo  (5) 
Labora to ry   f i l t e r ed  .480 (2)  .110 (4)  .410  (6) 

F i e l d   f i l t e r e d  .os1 (7) .OS3 (9) .061 (11) 
Labora to ry   f i l t e r ed  .074 (8)  .068 (10) .080 (12) 

F i e l d   f i l t e r e d  .OS0 (13) .OS7 (15) .047 (17) 
Labora to ry   f i l t e r ed  .073 (14) .087 (16) .064 (18) 

F i e l d   f i l t e r e d  . l o7  (19) .086 (21) .086 (23) 
Labora to ry   f i l t e r ed  .071 (20) . 110 (22) .066 (24) 

F i e l d   f i l t e r e d  ,100 (25) .OS4 (27) .061 (29) 
Labora to ry   f i l t e r ed  .068 (26) .070 (28) .130 (30) 

F i e l d   f i l t e r e d  .OS7 (31) . 110 (33) .OS6 (35) 
Labora to ry   f i l t e r ed  .061 (32) .068 (34) .066 (36) 

F i e l d   f i l t e r e d  .070 (37) ,046 (39) .OS4 (41) 
Labora to ry   f i l t e r ed  .062 (38) .074 (40) ,071 (42) 

F i e l d   f i l t e r e d  .OS7 (43) .092 (45) .066 (47) 
Labora to ry   f i l t e r ed  .077 (44) .078 (46) .OS8 (48) 

(Sample Numbers i n  Parenthes is )  

Two-way Analysis  of Variance - Par t i cu la t e   N i t rogen  - Alternate Samples 

Source  of 
Var ia t ion   d f  ss MS F 

Repl ica tes  7 .147 .021  6 .266  Signif icant  a t  .01 

Treatment 1 .011 .011  3.302 Not s i g n i f i c a n t  

I n t e r a c t i o n  7 .046 .006  1.971 Not s i g n i f i c a n t  
Er ror  32 . lo7  .003 - - 

Tota l  47 .313 



APPENDIX 
Page 4 

( i i )   Par t icu la te   Ni t rogen   (mg/ l )  - Alternate Se ts   o f  6 Repl ica tes   F i l te red   S imul taneous ly .  

Analy t ica l  Data 

F i e l d   f i l t e r e d  .os5 (1) .071 (2) .OS8 (3) .110 (4) .060 (5) .061 (6) 
Labora to ry   f i l t e r ed  .099 (7) .084 (8) .170 (9)' .170 (10) .140 (11) .130 (12) 

F i e l d   f i l t e r e d  ,110 (13) .140 (14) ,110 (15) .110 (16) .081 (17) .110 (18) 
L a b o r a t o r y   f i l t e r e d  .085 (19) .094 (20) .088 (21) .090 (22) .090 (23) .075 (24) 

F i e l d   f i l t e r e d  .088 (25) .082 (26) .076 (27) .086 (28) .077 (29) .086 (30) 
Labora to ry   f i l t e r ed  .088 (31) .091 (32) .110 (33) .099 (34) .110 (35) .088 (36) 

F i e l d   f i l t e r e d  .086 (37) .083 (38) .080 (39) .069 (40) ,070 (41) .086 (42) 
Labora to ry   f i l t e r ed  . l o 2  (43) .084 (44) ,095 (45) .089 (46) . lo0  (47) .080 (48) 

(Sample Numbers i n  Parenthes is )  

Two-way Analysis   of  Variance - Par t i cu la t e   N i t rogen  - A l t e r n a t e   S e t s  

d f  ss MS F 

Replicates 3 .0018 .ooo 2.107 Not s i g n i f i c a n t  

Treatment 1 ,0034 .003  11.638 Not s i g n i f i c a n t  
In t e rac t ion  3 . O l l  .003  12.713  Signif icant  a t  .OS 

Error  40 .011 .ooo - 
Tota l  47 .028 
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-(iii) Particulate  Carbon  (mg/13 - Alternate  Samples  Filtered  Simultaneously. 

Analytical  Data 

Field  filtered 3.990 (1) .870 (3)  1.140 (5) 
Laboratory  filtered 4.390 (2) 1.080 (4) 5.520 (6) 

Field  filtered .620 (7) .620 (8) .730 (9) 
Laboratory  filtered .770 (10) .720 (11) .710 (12) 

Field  filtered .620 (13) .710 (15) .590 (17) 
Laboratory  filtered .710 (14) .800 (16) .650 (18) 

Field  filtered 2.990 (19) .960 (21) .980 (23) 
Laboratory  filtered .710 (20) 1 .ooo (22) .730 (24) 

Field  filtered 1.140 (25) .670 (27) .700 (29) 
Laboratory  filtered .710 (26) .700 (28) 1.440 (30) 

Field  filtered .630 (31) 1.530 (33) .670 (35) 
Laboratory  filtered .650 (32) .630 (34) .670 (36) 

Field  filtered .700 (37) .560 (39) .640 (41) 
Laboratory  filtered .610 (38) .640 (40) .650 (42) 

Field  filtered ,670 (43) 1.180 (45) .790 (47) 
Laboratory  filtered .700 (44) .720 (46) ,630 (48) 

(Sample  Numbers  in  Parenthesis) 

Two-way  Analysis  of  Variance 

df ss MS F 

Replicates  7  21.077  3.011  5.131  Significant  at .05 

Treatment 1 .114  .114  .194  Not  significant 
Interaction 7 6.167  .881  1  .so1  Not  significant 
Error 32  18.778  .586 - 

Total 47 46.137 
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( i v )   P a r t i c u l a t e  Carbon  (mg/l) - Al te rna te   Se t s   o f   S ix  Replicates Fi l te red   S imul taneous ly .  

Analy t ica l  Data 

F ie ld  
Laboratory 

F i e l d  
Laboratory 

Fie   Id  
Laboratory 

F i e l d  
Laboratory. 

,690 (1) .880 (2) .740 (3) 1.090 (4) 
1.240 (7) 1.210 (8) 2.680 (9) 1.430 (10) 

1.380  (13)  1.500  (14)  1.200  (15)  1.440  (16) 
1.010  (19)  .990  (20)  1.070  (21)  .950 (22) 

..970 (25) 1.010  (26) 1.090 (27) 1.090 (28) 
1.100 (31) 1.080 - (32) , 

1.270 (33) 1.200 (34) 

.970 (37) 1.040 (38) .670 (39) .860 (40) 
1.070 (43) .960 (44) 1.010 (45) .950 (46) 

(Sample Numbers i n   P a r e n t h e s i s )  

Two-way Analysis  of  Variance 

.830 (5) .760 (6) 
1.620 (11) 1.280 (12) 

.990 (17) 1.480'  (18) 
1.010 (23) ,930  (24) 

1.100 (29) 1.020 (30) 
1.230 (35) 1.010 (36) 

.980  (41)  1.090  (42) 
1.210  (47)  .950  (48) 

d f  ss MS F 

Repl ica tes  3 .343 .114  2.15 Not s i g n i f i c a n t  

Treatment 1 . 2  70 .2 70 5.09 Not s i g n i f i c a n t  

In t e rac t ion  3 1.790 .596  11.26  Significant a t  .OF 

Error  40 2.120 .OS3 - 
Tota l  47  4.523 


