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1. Introduction 
Commercial chlorophenols (CP) sold in Canada contain about 0.9% 
chlorinated dibenzo-p-dioxins (dioxins) and chlorinated dibenzofurans 
(furans) impurities'--̂ '. Of these impurities, the estimated ratio'-'" of 
total dioxins:furans is 3:1. In British Columbia, CP in mixtures of 
creosote are used mainly in heavy duty wood preservation and 
protection, especially in railway ties, trestles, and utility and 
telecommunication poles. This use pattern created a potential for 
these structures to contaminate adjacent ditches with dioxin and furan 
residues. The objectives of this study were: (1) to determine the 
occurrence/levels of dioxins and furans in selected rights-of-way (ROW) 
ditches containing CP/creosote treated power/telecom transmission line 
poles or waterways adjacent to treated railway ballasts, and (2) to 
determine whether these structures are a potential source for dioxins 
and furans releases to the aquatic environment. 

2. Method 
The sample collection methods outlined in 1992^' and 1994" were applied 
in this study'". Selected railway and utility ROW ditches (Fig. 1) were 
sampled to determine dioxin and furan occurrence/levels. Farmland and 
parkland ditches were sampled to determine background dioxin and furan 
levels. Sampling was timed to occur 24-48 h after major rainfall events 
in 1990 and 1991. Grab water and sediment samples were obtained at 
selected points from ditches. Ten sub-samples were pooled to form a 
composite for each sediment and water sample. Samples of CP/creosote 
treated wood chips/scraps were also collected from railway ties and 
utility poles from different sites. Dioxin and furan residue analyses 
were conducted by Axys Analytical Services, Sydney, B.C (water 
analysis) and Zenon Environmental Lab, Burnaby (sediment analysis) . A 
QA/QC program was implemented by B.C. Research Corporation, Vancouver, 
to check the recovery efficiency of analytical laboratories. The 

ORGANOHALOGEN COMPOUNDS 
Vol.24 (1995) -109 



sou 

method of analysis was outlined in 1995'. This study limits its scope 
to 5 representative groups/isomers (Table 1). 

3. Results 
Total dioxins (76,737 /̂ g/kg) and furans (18,720 /xg/kg) detected 
(detection limit = 1 /ig/kg) in CP/creosote treated utility poles were 
about 6 and 8 times, respectively, higher than the concentration of 
total dioxins and furans found in CP/treated treated railway ties. 
High concentrations (range, 1 - 60,000 MS/kg) of P5CDD, H6CDD, H7CDD, 
08CDD and the corresponding CF cogeners were found. Although T4CDD was 
not detected, T4CDF (1.2 ^g/kg) was found. 

Since dioxins and furans were not detected (detection limit = 0.01 
ng/L) in the parkland ditch water (Table 2), total dioxins (2.2 ng/L) 
and furans (0.4 ng/L) found in farm ditch water were used as background 
levels for comparison. Total dioxins found in railway ditch water 
without power poles were approximately 20 times higher than the 
background level, while total dioxins in railway ditches with power 
poles was 4300 times higher. Railway ditches without power poles 
contained furan level 13 izimes higher than background, whereas ditches 
adjacent to poles were 8500 times higher than background. Total 
dioxins in ditches adjacent to, and 4 m downstream of, utility poles 
were about 5900 and 2200 times, respectively, higher than background 
level (Table 3) . In ditches adjacent to, and 4 m downstream of power 
poles, total furans for the same sites were about 8100 and 1700 times, 
respectively, higher than background level. Both T4CDD (range, 0.01 -
0.32 ng/L) and T4CDF (range, 0.01 - 1.58 ng/L) were detected in railway 
and utility ROW ditch water. 

Total dioxins (3.7 /xg/kg) and total furans (0.7 /xg/kg) detected 
(detection limit = 50 ng/kg) in farm ditch sediments were used as 
background levels for comparison. Total dioxins found in ditch 
sediments of railway (Table 4) and ditch sediments adjacent to utility 
poles (Table 5) were about 5 and 700 times, respectively, higher than 
background level, while total furans were about 9 and 1800 times, 
respectively, higher than background level. 

Both dioxins and furans were found in utility ditch sediments 4 m 
downstream of treated power poles, but at levels of 200 and 400 times, 
respectively, lower concentrations than those found adjacent to poles, 
indicating that they were transported from point sources of 
contamination (Table 5). Total dioxins in farm, railway, and utility 
ditch sediments were about 25, 130, and 18,400 times, respectively, 
higher in concentrations than total dioxins found in the sediments of 
Georgia Strait/Fraser estuary" (dioxins = 0.14 ^g/kg; furans = 0.16 
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ng/kg). The corresponding values for furans were 5, 40, and 8,000 
times, respectively, higher in concentration. These findings suggest 
that dioxins and furans from railway and utility ROW ditches entering 
small streams may impact aquatic organisms due to the low dilution 
factors in these enviroments. 

4. Conclusions 
Dioxins and furans were detected in ROW ditches adjacent to CP/creosote 
treated utility wood poles and railway ballasts in the Lower Mainland 
of British Columbia. This study indicates that these structures are a 
potential constant release source of dioxins and furans to fish habitat 
areas and to the general aquatic environment. Dioxin and furan 
concentrations in ditches varied. Both T4CDD and T4CDF were found only 
in ditch water near, and at 4 m downstream of, utility poles and 
adjacent railway ties, but at very low concentrations. 
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Fig. 1. Locatioa or sarver and nunpUnt sites. 

Table 1. Recovery of dioxins and furans from fortified sediment And 
water samples 

Chemicals Recovery (t. mean + SE) 
Spiked levels^ Sediment: Water 

Dioxins 
T4CDD 
(2,3,7,8-
P5CDD 
(1,2,3,7, 
H6CDD 

(1,2,3,4, 
H7CDD 

(1,2,3,4, 
08 CDD 
(1,2,3,4, 

Furans 
T4CDF 
(2,3,7,8-
P5CDF 
(1,2,3,7, 
H6CDF 
(1,2,3,4, 
H7CDF 
(1,2,3,4, 
08CDF 
(1-2.3.4. 

1-100 
tetrachlorodibenzo-p-dioxin) 

1-100 
8-pentachlorodibenzo-p-dioxin) 

1-100 
7,a-hexachlorodibenzo-p-dioxin) 

1-100 
6,7,8-heptachlorodibenzo-p-dioxin) 

1-2000 
6,7,8,9-octachlorodibenzo-p-dioxin) 

111 ± 13 

131 + 16. 

96 ± IS 

130 ± 4 

127 ± 35 

82 + 6 

85 i 7 

92 ± 7 

84 ± 5 

9 3 + 4 

tetrachlorodibenzofuran) 

8-pentachlorodibenzofuran) 

7,8-hexachlorodibenzofuran) 

6,7,8-heptachlorodibenzofuran) 

6.7.8.9-octachlorodibenzofuranl 

1-100 

1-100 

1-100 

1-100 

1-1000 

8 4 + 9 8 1 + 7 

1 0 2 + 4 77 ± 7 

144 + 9 83 ± 4 

131 + 19 106 + 4 

123 + 2 0 95 ± 7 

' - Four samples fortified ar 1-5 ng/L of water, 50-1000 ng/kg of sediment with each 
compound, except for 08CDD and 08CDF, which were fortified at 1-2000 ng/kg of water 
and 1-1000 ng/kg sediment, respectively. Detection limits were SO ng/Icg sediment and 
0.01 ng/L water for each compound. 
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Table 2. Dioxins and furans In railway and other rights-of-way 
ditch water in the Lower Mainland of British Columbia 

Chemical Concentration^ (na/L) 
Parkland Farm Railway (-poles) Railway (+poles) 

T4CDD2 
P5CDD 
H6CDD 
H7CDD 
08 CDD 

Dioxins* 
T4CDF 
P5CDF 
H6CDF 
H7CDF 
08 CDF 

Furans* 

ND^ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
0.05 
0.31 
1.58 
2.22 
0.01 
0.02 
ND 
0.12 
0.14 
0.39 

ND 
0.01 
0.16 
3.2 
36.2 
45 
0.01 
0.01 
0.05 
0.5 
2.42 
5 

0.32 
0.45 

35.9 
952 

8066 
9627 

0. 
0. 

33. 
330 
1421 
3295 

38 
29 

^ - mean concentration of positive occurrence of 2-15 samples 
^ - see abbreviation in Table 1 
^ - ND = not detected; detection limit see Table 1 
" - Mean total dioxins or furans, including isomers not listed. 

Teible 3. Dioxins smd furans In ditch water of utility right-of-way 
In the Lower Malnleuid of British Columbia 

Chemical 

T4CDD2 
P5CDD 
H6CDD 
H7CDD 
08 CDD 

Dioxins' 
T4CDF 
P5CDF 
H6CDF 
H7CDF 
08 CDF 

Furans* 

1, 2. 3, 4 _ 

4 m upstream 
of 

see 

pole 
ND^ 
ND 
ND 
0.18 
2.3 
2.72 
ND 
ND 
ND 
0.04 
0.3 
0.5 

Table 2 

Concentration^ 
Adjacent (0-0 
to pole 

0.02 
0.65 

44.6 
2038 
10108 
13142 

1.58 
0.39 
18.73 

254 
1531 
3175 

(na/L) 
3 m) 4 m downstream 

of Dole 
0.01 
0.13 
8.16 

322 
4396 
4880 

0.06 
0.04 
3.76 
34 

422 
664 
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Table 4. Dioxins and furans In railway and other rights-of-

way ditch Eiedlments In the Lower Mainland of British 

Columbia 

Chemical Concentration" (/xg/kg dry wt. 

Parkland Farm Railway ballasts Railway ditches 

T4CDD= 

P5CDD 

H6CDD 

H7CDD 

08 CDD 

Dioxins* 

T4CDF 

P5CDF 

H6CDF 

H7CDF 

08CDF 

Furans* 

1, 2. 3, 4 _ 

ND^ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

see Table 

ND 
ND 
ND 
0.4 
1.6 
3.7 
ND 
ND 
ND 
ND 
0.3 
0.7 

2 

ND 
ND 

1.8 
16.4 

217.7 

277 
ND 
0.2 
0.9 
0.5 

42.5 

93.4 

ND 

ND 

0.1 

1.5 

12.4 

18.8 

ND 

0.1 

0.4 

0.1 

1.9 

0.5 

TsUsle 5. Dioxins and furans In d i t ch sediments of u t i l i t y r i g h t -
of-way In the Lower Mainland of B r i t i s h Columbia 

Chemical 

T4CDD2 

P5CDD 

H6CDD 

H7CDD 

08 CDD 

Dioxins* 

T4CDF 

P5CDF 

H6CDF 

H7CDF 

08CDF 

Furans* 

1. 2. 3, 4 _ 

4 m upstream 

of 

see 

pole 

ND^ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Table 2 

Concentration" 

Adjacent 

to pole 

ND 
0.5 

24.5 

208 
1754 

2576 

2 
2 
5.1 
94 

732 ' 

1278 

(0-0 

ifia/ka 
.3 m) 

dry wc.) 

4 m downstream 

of pole 

ND 
ND 
0.2 
1.2 

10.1 

14 
ND 
0.1 
ND 
0.3 
1 .5 

3 .2 
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