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1-  INTRODUCTION .

7 This report i is’ one"in a_ series entitled "Chemicals in the
'jEnvironment - ‘Pacific  and Yukon Reg1on prepared by Environment Canada,

Env1ronmenta1 Protection (EP) - Pac1f1c and Yukon Region. The objective of
these reports is to prov1de the. techn1ca1 gu1dance necessary for: a) the
1nterpretat1on of environmental qua11ty data on specific chem1cals, and
-b) the assessment of potentlal 1mpacts resu1t1ng from the release of these
chem1ca1s into the env1ronment o

“The ser1es w111 focus on both naturally occurring and man- made
ucompounds whose release to the -environment is of concern due ‘to their

' 'pers1stence tox1c1ty and/or bioaccumulative ab111t1es

These reports discuss h1gh11ghts of existing env1ronmenta1 qua11ty
hdata for B. C “and Yukon and prov1de 1nformat1on on ‘environmental dynam1cs,-
| potent1a1 impacts on  the environment, and pertinent legislation and
'guideTines contr0111ng both reTeases to"the feceiving environment and
venv1ronmenta1 qua11ty | ' ' -



2 USES AND SOURCES OF RELEASE

- Chlorophenols are synthetic chlorinated organic compounds whose
fungicidal ahd bactericida]_properties‘have led to diverse<USe§.,-Théy have
'beeﬁ'used as inseaticides; herbicides; slimicides in cooling water systems;
and preservatives for wood, paint, leathers and teXtiTes; ‘Severa1~usésrof
'ch10ropheno1s have now been discontinued. Tri- and dich]oropheno]s”have<beeh
used as intermediates in. the manufacture of chemicals and peéticidés (2,4-D).
Pentachlorophenol and tetra6h1orophenol (2,3,4,6-isomer) are used mainly in
wbod preservation and prdtection.: More than 90% of pentachlorophenol use in

Canada 1is for wood treatment (1. Agriculture Canada is currently rev1ew1ng '

the . regwstratﬁon status ,fo chloropheno]s for ant1sapstaln .purposes.

Regu]atory proposa]s 1nc1ude the registration suspens1on of chlorophenols as
ant1sapsta1n chem1ca]s effect1ve December 31, 1988 (2). Env1ronment Canada
supports th1s option. : Lo -...

) Pentach]oropheno] (PCP), tetrachlorophenol (T4CP) and their more
soluble sodium salts (pentachlorophenate and tetrachlorophenate) are used to
make commercial wood treatment formulations. These products also contain
lower chlorinated phenols and a number of impurities including chiorinated
dioxins (hexa, hepta and octa-isomers), chlorinated furaﬁs, chlorinated
phenoxyphenols and chlorinated diphenyl ethers (3). 1

Chlorophenols are applied to wood commercially by various methods:

depending on the intended wuse and the degree of protection needed.
Short-term wood Erdtection against sapstain and mold fungi for ~ lumber

exported overseas is achieved by dipping or spraying, primariTy with sodium

tetrachtorophenate. Deep penetration for Tonger term wood preservation

(necessary for hydro poles, and railway ties) 1is achieyed by pressure or
thermal treatment with pentacH]orbpheno] (4). -

‘ Chlorophenols used to formulate these products'are imported from
the U.S. and France, Approximately 750 metric tonnes of ch]orophenol

compounds are used annually in B.C. Nearly one half of th1s amount is used

‘to formulate chlorophenate solutions for use in the B.C. Tumber industry for
wood protection. Major areas of use in the province include the Lowek
Mainland, Vancouver Island and the central interior (5). '

(]



Commercial formulations commonly used for wood protection in
~ British Co1umbfa include WOodbr1te 24, Diatox, Woodsheath, Alchem 4135 and
Seabrite These products conta1n predom1nant1y sod1um tetrach]orophenate in
concentrat1ons ranging from 5. 4% to 27% (6). A
» There is no commerc1a1 use of chlorophenol wood treatment products

1n Yukon However, a survey - conducted in 1986 showed that 229.6 litres of
_ pentachloropheno] were used by consumers for external wood treatment (fence
~ posts etc. ). o , ‘
Ch]oropheno]s may enter “the env1ronment dur1ng the formu]at1on,
: storage and use" ‘of - wood treatment chem1ca1s, and also as -a result of the
d1sposa1 of contaminated waste products such . as d1p ‘tank sludges and wood.
shav1ngs _ MaJor losses to the env1ronment have occurred through spills;
‘d1p tank overflows; and as a result of ]each1ng from -treated lumber stored in
uncovered and unconta1ned areas dur1ng heavy rainstorm events. A recent EP
study of ch]oropheno] contamination in stormwater d1scharges from five
sawmills and two lumber export terminals in B. C. conf1rmed that environmental
re1eases from lumber storage yard dra1nage is. substant1a1 Concentrat1ons in
stormwater are.dependent on a number of factors, including method of lumber
vtreatment and exposure to rainfa11; Concentrations of up to 6600 ug/L total
'ch]oropheno]s were detected in runoff. Stormwater drainage from storage '
yards rout1ne1y exceeds levels acute1y tox1c to salmonids (7). Numerous
'ch1orophenate sp1lls ‘have been documented in British Columbia and several of
these have resulted in fish kills. Groundwater contam1nat1on at one B .C.
wood treatment fac111ty has also necessitated extens1ve clean-up.

_ Much smaller ch1oropheno] re]eases occur as a resu]t of the
' chlor1nat1on of 1ndustr1a1 and. sewage- eff]uent d1scharges Certain
ch10r1nated organ1cs, including 1ower chlorinated phenols, can be formed by
”the; ch]or1nat1on of wastes conta1n1ng aromatic hydrocarbons (8).
Ch1orophenols haye been detected in  pulpmill effluents and ‘1h nearby
rece1v1ng env1ronments'(9) Ch]oropheno]s and other. ha1ogenated pheno]s have
also been. detected 1n water: at portab]e water treatment. facilities across
Canada (10) ‘ ‘

Em1ss1ons from mun1c1pa1 1ncinerators are another possib1e source
of ch1oropheno1 release to the environment" Several isomers inc1uding
-2, 3 4,6- T4CP and PCP have been detected in f]y ash and flue gases. It has’
a]so been reported that the combust1on of wood can resu]t 1n the format1on of
'these compounds (11) ' ' ‘ |



3 ENVIRONMENTAL DYNAMICS

3.1 . Aquatic Systems

Ch]oropheno]s entering aquatic systems can adsorb to . suspended

particulates and be deposited in the bottom sediments. HoweVer; studies show
that greater amounts of PCP are dissolved in the water co]umn than bound to
suspended matter (12 13, 14).  PCP is more soluble than many other organ1c

contam1nants and may be- mob111zed in aquatlc systems through desorpt1on fromi

sediments. v ‘ v o

The alkali salt, sodium pentachTorophenate; is especiaT]y solnb1e
in water (4000 mg/L at pH 8) compared to pentachlorophenol (15 mg/L at_20°C),
In the alkaline conditions of most natural water systems, pentach]orophenol

readily dissociates to form sodium pentachTorophenate. At pH‘9.0 virtna]]y“

a]] is in the sodium salt form (15).

-Under certain env1ronmenta1 cond1t10ns ch]or1nated pheno]s degrade
readily .in the aquatic environment, pr1mar11y by photo]yt1c and' ‘microbial
processes, Degradation is -favoured in aerobic,condittons; Warm'temperatures}
high pH, strong sunlight high nutrient Tevels and in._ the presence of
microorganisms Mono-and d1ch1oropheno1s degrade rap1d1y Compounds with a

‘ hlgher Tevel of . ch]or1natlon are more res1stant partlcular]y those w1th a

chlorine atom in the meta- position such as 2,3,4,6- tetrach]oropheno] and.

pentachTorophenol (16, 17, 18, 19). The presence of humic substances in’ the

water column can result in more rapid photolysis of some compounds by caustng'

a photosensitized reaction (20, 21, 22). Also, the presencevof chloride ions
inhibits the photolysis of PCP but not DCP or TCP (20, 23). -

, Photolytic degradation‘ in the _aquatics environment occurs. more
‘rapidly in clear, 'shallow water than in_ deeper::turbid 'water».(24).
Pentachlorophenate degrades mnch faster than un-ionized pentach]orophenoT.
Products of pnotolysis include lower chlorinated 'pheno1s;. chlorinated
catechols, chlorinated benzoquinones, tetrachlororesorcinol,
tetrach]orohydroqu1none, and d1ch1oroma1e1c acid. The 1rrad1at1on of highly

concentrated solutions of sodium pentach]orophenate has resu]ted in the

formation of small amounts of octachlorod1benzod1ox1n (3, 25, 26, 27).
_Chloropheno] degradat1on in deeper or turb1d waters is pr1mar11y by m1crob1a1
action. '



- The sediment/water4'interfaoe‘:isf an - important: site for
biodegradation -as it is mainly ‘the- micro-organisms attached to sediment
'v.surfaces and rocks that are responsib]e for chlorophenol degradation (28,
29); The sed1ment zone most. 1mportant for pentach]oropheno] b1odegradat1on
is the top 0.5 to 1l cm layer (30). ‘ _ '

: Pentach]oroan1sole is one of the,maj0r~products of,the microbial

* degradation of.pentachloropheno] in the;aquathjenvironment, This compound
~ is often deteéted in the sediment and biota in. chlorophenol contaminated
areas Due to 1ts Tow so]ub111ty,'concentrations in water are usually Tow
(16, 31, 32). S
Over a short inédbation' period (3 days) in estuarine waters,
”,photolys1s ‘Was the_ ma jor metnod of - transformat1on for polychlorinated
phenols, wh11e mfcrobia] degradat1on was pr1mar11y responsible for the
‘transformat1on of pheno] and monoch]oropheno] (20) .

_ Ecosystem enclosure _stud1es in the mar1ne env1ronment 1nd1cated
'that 4in the‘ presence' of sun]ight' photo]y51$ was the ‘major route of
._chloropheno1 breakdown immediately fol]ow1ng pcP exposure After a 3-5 week
acclimation per1od m1crob1a1 degradatjon took over as the major route of

. breakdown (13, 28, 33).

‘ Desp1te the potent1a1 for ch]oropheno] degradat1on in the aquatic
_environment, contamInatlon may pers1st in areas.rece1v1ng high or continuing

. inputs of these chemicals. = Following major chlorophenol spills surface water. -

~concentrations may return to near. background -in a . few months or. less, while
11evels in sediment 1eaf 11tter and biota often remain elevated for much
'1onger (12 14 34) : E]evated ch]oropheno] ]evels are common]y detected “in

‘ffanaerob1c sed1ment off wood treatment fac111t1es '

"fi}The per51stence of ch1oropheno1s 1n so11 “can range from a few weeks to_"
“several - years Factors whlch 1nf1uence pers1stence include; ch]oropheno]

'tformu]at1on,_ so11 type, organ1c matter content m01sture content pH,

tfz;temperature aerat1on and the presence of 11ght Adsorptlon and per51stence o

av73iof ch]orophenols is favoured 1n 5011 w1th 1ow pH hlgh pKa, low DO and ]ow;
. organ1c content (17 18 32 33 35) '



Degradation of chlokophenols,in soils occurs primarily-as a.resth -
- of michobia]' activity._ Chlorophenols “are broken down by reductive

dehalogenation, methylation and ring c1eavage{ Breakdown produCts identified

in soil include lower ch]or1nated ‘phenols, chlorohydroquinones,
’ch]orocatecho]s, ch]orobenzoqulnones and’ ch]oroan1so1es The products of
complete degradation are €02 and chloride 1ons (33 36). ‘

Ch]oropheno] degradation has been observed in anaerob1c soils ‘in
the presence of established microbial populations. However,. in general,
degradation occurs more readily in aerobic soil conditiOns.(IS).



4 ENVIRONMENTAL LEVELS

41 Aquaticfsystems

4.1.1 . Water and Sediments. -

Gerieral ‘ S _ _ _
o In uncontaminated areas ch]oropheno1 levels are c]ose to or Tlower
~ than the limits’ of detect1on and norma]]y do not exceed the ng/L range in
water ".and 1ow ug/kg concentrat1ons in sed1ments However, concentrations
_severa] orders of magn1tude higher have been reported fo110w1ng spills or in
‘the v1c1n1ty of 1ndustr1a1 d1scharges (12, 14 34). For example, water from
'.ka stream wh1ch rece1ved waste from a wood treatment plant in Pennsylvania,
‘United States contained PCP _concentrat1ons_ of up to ‘10 mg/L  (37).
Ch]orophenoIS“can attain'much.higher-1eve1s‘in;surface'water than many other
organic contaminants due to their relatively ‘high soiubi]ities ,

- PCP and T4CP concentrat1ons in .the mg/kg range have’ been ‘detected.
_1n sed1ments adJacent to certain industrial- fac111t1es, part1cu1ar1y those
us1ng ch]oropheno]s for wood treatment (1, 12 14, 34, 37) Sediment samples
;'co11ected from Lake Super1or in 1978 conta1ned up to 100 mg/kg PCP (dry
welght) The average PCP concentratlon 1n 1ake water. at th1s 1ocat1on was
11 ug/L (1) | | '
- In areas where sp11ls have resulted in the saturat1on of so1ls near
-r1verbanks and 1ake shores, heavy rainfall: can resu]t in Tlong term releases
_from soils and leaf 11tter (14, 34 37). A study of Great Lakes area water
' systems in 1977 revealed surface water concentratlons of up to 23 mg/L PCP .
’ fo]]ow1ng heavy ra1nfa1] (1) T

lBr1t1sh Co]umbla : :
Pentach]oropheno] tetrach]oropheno] and pentach]oroans1ole (PCA),

‘a degradat1on product have been detected in surface waters and. sedlments

"’5_c01]ected of f var1ous wood treatment fac111t1es in B.C. A 1979 survey of 11

fVancouver Is]and and Fraser R1ver s1tes ‘revealed e]evated levels in the
"v1c1n1ty of severa] sawm1lls . Surface water concentrations of PCP and/or

A
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T4CP exceeded 1 ug/L, while levels in sediments exceeded 100 ug/kg off
_ severé1'facilities Tr1chlorophen01 (TCP) was not detected in water samp]es
or in most sediment samples. The highest chlorophenol concentrat1ons were’
detected at the following locations (38).

TABLE 1 CHLOROPHENOL CONCENTRATIONS IN THE AQUATIC ENVIRONMENT NEAR B. C.'
NOOD 'TREATMENT FACILITIES

CHLOROPHENOL CONCENTRATIONY{

LOCATION

oF . ‘ WATER (ug/L) | -SEDIMENT (ug/kg)
- FACILITY : 3 S

' PCP | T4CP | PCA PCP T4CP . PCA.
Burrard Inlet 0.75 | 1.3 [<0.001 [|< 1-240 |< 1-280 [<0.1-1.5
Victoria < 0.01 | 0.06 | 0.005 || TR-500 | 9-1600 {<0.1-7.6 |
Nanaimo - Mill #1 TR | 0.06.<0.001 |[< 1-170 | 15-290 |<0.1-17 |}

- Mil #2 3.1 | 3.3 | 0.005 [|< 1-67 9-71 {<0.1-1.7
Port Alberni 7.3 | 0.22 |<0.001 {]|< 1-590 | 54-370 '{ 1.9-49

TR = Trace (present but below the level‘of‘quentification)

In January of 1986, an EP survey,of several wood treatment p]antsv
along the Tower Fraser River indicated environmental 1evels‘of-ch1oropheno1s
were generally lower than those‘reported for the 1979 survey. -The h1ghest
concentrat1ons detected in the waters off these facilities were 0.09 ug/L PCP
and 0.1 ug/L TyCP. The h1ghest concentrations detected in sed1ments were,
107 ug/kg PCP and 63 ug/kg T4CP. Surface waters and sediments at most sites
did not contain levels of e1ther compound exceed1ng 0.02 ug/L or 15 ug/kg,
respectively (39). ‘ _

Water samples collected near Mitchell Island (Iocated'in the North
Arm of the Fraser River) in 1984/85 by Westwater Research showed that peak
chlorophenol concentrations, which occur periodically, could be missed by
typical grab sampling methods. Concentrations of over 10 ug/L were
occasionally detected. Several wood treatment facilities. are located in the:'
vicinity of Mitchell Island. A recent EP study showed that. peak 1oad1ng to
the environment from Jlumber storage yard drainage occurs during heavy
rainfall (7). Westwater Research has also reported success using leeches as
in s1tu monitors of ch]orophenol b1oava11ab111ty in the Fraser River (40
41). _ .
‘ Sediment sémpiés_co]]ected by EP at a number of sites in the'1oher
Fraser River, Vancouver Harbour, Victoria Harbour and Esquimalt Harbour,



' between 1983 and 1985 revealed low chlorophenol Tevels (T4CP and PCP <15

'"gug/kg) at almost all sites. " Maximum levels of 78 ug/kg T4CP and 216 ug/g PCP
‘were detected (39). Mostzof theSe sites'werefnot_Tocated.near_w00d‘treatment'

‘P-ffac111t1es

) Sed1ment samp]es co]lected in 1985 at Sturgeon Bank near the ‘Tona .
- Island sewage treatment p1ant d1scharge contained maximum levels of 10- ug/kg
v~,PCP ‘and 13 ug/kg T4CP Samp]es co]lected at s1tes d1stant from the sewage .-

-pchanne1 d1d not conta1n more than I ug/kg of e1ther compound (39)

The once heav11y 1ndustr1a11zed Fa]se Creek area in Vancouver has -

;_:undergone extens1ve redeve]opment © Sediments co]]ected from this area in -

' '.fy1982 genera]]y conta1ned Tow levels: of T4CP and PCP “Maximum concentrat1onsv
of 70 ug/kg T4CP and 89 ug/kg PCP were detected in samples from the east:

basin - near “the - former 51te of a wood treatment fac111ty (42) _ Dredg1ng has
“:resu1ted 1n extens1ve sedwment remova] from. some parts of’ Fa]se Creek s1nce
| ;hthat time. . There is no 1nformat10n on current levels of ch]oropheno]s in
stalse Creek sediments. o : L - o
. “Low concentrat1ons of PCP, T4CP TCP DCP .and other chTorinated
pheno]s (ch10r1nated catechols and ch]or1nated gua1aco]s) were detected in
water and sed1ments collected adJacent to both coastal and 1n1and pulp mills
~in B C However, ‘due to the ub1qu1ty of PCP and T4CP it was conc]uded that

A'P: the pu]p mills were not the major- source of these compounds’ (9).

Very h1gh ch]orophenol 1evels have been detected in certa1n B c.
water systems fo]1ow1ng maJor spills. - ' "
In 1984, ‘a-major re]ease of sod1um tetra--and pentach]orophenate
(41 000 11tres of 2%. solut1on) from a storage ‘tank at a chemical plant in
. Surrey resulted in a mass1ve fish kill. Immed1ate1y after the: re]ease water -

",‘from the: d1tch rece1v1ng ‘the™ sp111 conta1ned over 1000 mg/L chloropheno]s-
3:”(43) A creek - downstream conta1ned up to 11. 6 mg/L in the water and up to

_ ’1540 ug/kg (total penta- and. tetrachloropheno1) in sed1ments However ‘water
w':concentrat1ons dropped to, 1406, ug/L the. fo]]ow1ng day due to f]ush1ng and -
'_c1ean up measures Lower 1eve1s of ch]oropheno] contam1nat1on were present

i water ‘systeis. farther downstream and ultimately in the marine environment

"*;“jmany k1lometers away (44) - No damage to. the mar1ne env1ronment was.

"':{observed Remed1a1 and c1ean up measures succeeded 1n reduc1ng the spread of

yf'f.tcontam1nat1on but water and sed1ment ch]orophenol Tevels: 1n the d1tch-
‘if*n<rema1ned e1evated over many months ' ChlorOphenol 1eve1s in’ water and



sediment from downstream sites decreased significantly over an e1ght month
" period. . ‘ _ .
Following a 1985 chlorophenate spi]l at a wood treatment facility
at Elk Falls, water from the spill area contained 430 ug/L PCP and 1280 ug/L
T4CP, while sediments contained 2010 ug/kg PCP and 5210. ug/kg T4CP (45).

~ Chlorophenols are not used commercially in Yukon and, therefore, no
environmental monitoring for these chemicals has been conducted

4,1,2 Aquatic Organisms.

4.1.2.1 = Uptake and e]imination._ Ch]oropheno]s are read11y accumu]ated'

by many species of.aquatic organisms even when present at low env1ronmenta1
concentrations. However, in general, b1oconcentrat1on factors are lower for
chlorophenols than for certain other chlorinated organic contaminants such.as
PCB and DOT (12, 15, 46). - .
Certain environmental factors affect the rate at -which
» chlorophenols are accumulated by aquatic organisms; .Low temperatures result

. in slower rates of chlorophenol uptake -and elimination. PCP uptake in

goldfish decreases with increasing pH due to the tendency for PCP -to be in .

the less biologically avai]ab]e_dissociated or ionized form at higher pHs. -

(47, 48, 49, 50, 51). An important factor ‘in determining the rate' of
ch]oropheno1 uptake in crustaceans is the stage in the molt cycle at which
exposure occurs. PCP is more read1]y accumulated 1mmed1ate1y after molt than'
in the 1ntermo]t stage (52). . S :

Laboratory studies indicate that the major route of ch]oropheno]
uptake in aquatic organ1sms is. from water rather than from food (53, 54)L
Some researchers suggest that uptake from the food chain becomes important
‘only when food organisms contain mg/kg levels of ~chlorophenols (53).
Biomagnification of chlorophenols through the food chain is minimal. Higher
trophic level predator species do not contain. h1gher concentrat1ons than the
_pr1mary forage species (53).

Chlorophenols in aquat1c organ1sms are detoxified and e11m1nated by
conjugate: (sulphate or glucuronide) formation rather than by-decompOSItlon.v
When removed from the source of contamination, the rate of elimination from

- most species is quite rapid. .The half-life of PCP in fish tissues,and.organ5~; o

_ranges from one day to more than one week. Interspecific differences in
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g c]earance rates may be part]y due to the method of e11m1nat10n, which may be
v1a branch1a1 biliary and/or renal excret1on (46, 54, 55, 56, 57, 58).

o Pentach]oroan1sole (PCA) whlch is present in the. env1ronment as a
degradat1on product of PCP, is rap1d1y accumulated by aquatlc organisms and
_lhas a s1gn1f1cant1y Tonger b1olog1ca1 ha]f Tife than does PCP. Half- lives of
several days were - reported for PCA 1n various tlssues of ralnbow trout

;compared to severa] hours for PCP (59)

‘4.1.2,2 ‘ Leve]s:tn-AquatiCPOrganisms.

General - . . . . .
' Informat1on on levels of. ch]oropheno]s in aquat1c organisms is
qulte 11m1ted wlth most of the ava11ab1e lnformatlon perta1n1ng to’ PCP.

Concentrat1ons of severa] ug/kg PCP and PCA ‘have been detected in -

-b1ota from 1ndustr1a11zed areas (Table 2).
F1sh exposed to PCP in a sp111 s1tuat1on rap1d1y accumulate PCP but

' -concentrat1ons usua]]y return to norma1 after severa] months as ambient water

concentrat1ons decline. Concentrat1ons of up to 200, 40 and 12 mg/kg (wet _
- weight) -were detected in the l1ver, g111 and muscle tissue of fish from a
creek in M1ss1ss1pp1, U.S.A. follow1ng a PCP" spill, but concentrations
~dec11ned to background (< 50 ug/kg) within 10 months (14) '
Chloropheno]s concentrate mainly ~ in the :11ver, gall  bladder, -
digestive tract and gills of f1sh Musc1e -tissue normally contains much.
lower levels (26 5,.60; 63). Part1cu1ar1y h1gh Tevels have a]so been
detected in the BaJanus organ in clams (60) and- the . hepatopancreas in crabs
(64, 65) ' ' o

| vsritish',columb‘ia | o o
' _ Available 1nformat1on on ch]orophenol levels in B.C. b1ota is

limited to the Fraser R1ver and other south coastal areas near wood treatment'
fac111t1es and pu]p mills. : '

From 1973 to the present severa] spec1es of fish have been’
f'collected throughout the Fraser River and ana]yzed for ch]orophenols |
'Ch1oropheno]s were genera]ly detected with. greatest frequency ‘and at the_-
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TABLE 2 CHLORINATED PHENOLS AND . ANISOLES IN: AQUATIC BIOTA FROM
' INDUSTRIALIZED AREAS

LOCATION - | SPECIES ~ CONCENTRATION - | REF.
} : (ug/kg wet weight) ' '

Galveston Bay, Texas. | - Oysters _ | PCP - 3.4 t0.8.3 X = 5.3|" 60

Tokyo Bay, Japan © Oysters | PCP - 2 A' | 61 |
' : : . PCA - 20 = '
TC'A -3
Lake Ontario Salmonids | PCP X values < 1 to 24 53 -
: “ | (6 species) | -
Lake Superior . - fish PCP - 20 to 1000 1
o | (3 species) |~ . - - R
St. Johns and St Cr01x : fish . PCP - <v0.5 to 40 60
- Estuary ' : i '
Canagagique Creek - | fish . |. S .
Ontario - | (5 species) |- PCP - <2 - 170 . 62
- o ‘ TTCP - < 2 - 112
TCP - <2 - 67
~ clam PP 2= 7
(including S TTCP - 2 - 19
shell) TP - 4- 22
snail PCP - 54
(including |  TTCP - 14
- shell) 1 TCP - 12
| leech " PCP - 58 - 2798

TICP - 14 - 1479
TCP - 251 -25471

Insect | PP - 2- 54

larvae |  TTCP - <2 - 27
- (5 species)f.  TCP - 9 - 46
~ Frogs - PCP - <2 - 37
(2 species) TICP - <2 - 26 .
v COTCP - 2- 194
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v'h1ghest concentratlons in the heav1ly 1ndustr1allzed lower reaches of the

’°<,r1ver, partlcularly in the North Arm off M1tchell Island This finding can

; be;explaJned by the presence of several.wood treatment facilities in this
‘aréa. Elevated chlorophenol levels have been detected in biota (and in water

- and sediments) collected near several B.C. wood treatment facilities in the

Fraser‘.River;v and"elsewhere in southern B;C},_'including Vancouver Island
(38, ). | | o o
o _ FlSh collected from upstream areas of the Fraser R1ver, and in.
;areas not rece1v1ng continuing 1ndustr1al 1nputs of chlorophenols, normally

B ~contained T4CP and PCP. at concentrat1ons below or ‘close to the -detection

;_'l1m1ts (< 1- to 20 ug/kg). T4CP and PCP were frequently detected in fish

~ from the lower ‘reaches of the Fraser River. Mean ‘levels of 40 to 90 ug/kg

:.were detected 1n various spec1es collected: 1n backwater slough areas In
some spec1es, such as sculp1n, T4CP and' PCP concentrat1ons in whole fish and
muscle tissue somet1mes exceeded 100 ug/kg (w1th ‘mean levels of over"
_ 50 ug/kg) in the v1c1n1ty of certa1n ‘wood treatment facilities: (even h1gher
,T concentrations have been reported by Hall et al. (66) for starry flounder).

'f,$1gn1f1cantly hlgher levels have’ been detected in l1ver tissue from sculpin.
‘(up to 2100 ug/kg PCP and 1600 ug/kg T4CP) (38). v

C" Tr1chlorophenol (TCP) was - detected in very few B.C. flSh Most
" surveys have falled to detect dlchlorophenol (DCP) in ‘both fish- and water,

'-»n‘however, some of ‘the larger flSh collected in the North Arm of the Fraser

"t~ﬁi3reported (62)

"River in 1984 conta1ned 3,4-DCP" concentrat1ons exceedlng those of PCP and

'3I4CP (67) Th1s f1nd1ng 1s now - belng further 1nvest1gated Elevated oep .

v_h}levels (2,6-; 2, 4- and 3,4- 1somers) have also been detected in fish from -
“;Canagag1que Creek 1n 0ntar1o, total DCP levels of up to 1693 ug/kg werevpﬁ»

L1m1ted 1nformat1on on chlorophenol levels in B C 1nvertebratesh

hlfflnd1cates that T4CP and PCP are normally present at’ concentratlons below or,77 -
"fjgclose to detectlon l1m1ts (< 1 to’ 10 ug/kg) Somewhat h1gher levels have

d nbeen detected in crabs (up to 20 ug/kg T4CP 17 ug/kg PCP) and mussels (up to_f -
690 -ug/Kg . T4CP 20 ug/kg PCP) collected near certa1n wood treatment.~dt,vaa

iffac1l1t1es in- southern B.C.. (38) I TR e o
s Elevated levels (up to 1700 ug/kg T4CP in polychaetes) have also' E
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- been detected in benthic invertebrates co]]ected near Barnston Island in the
Main Stem of the Fraser River and off Queensborough in the North Arm (68).

Following a major chlorophenate sp111 into a creek in the Surrey-"

~area in 1984, elevated levels of chlorophenols were detected in invertebrates
_co]1ected in the Boundary Bay area downstream. Crabs collected immediately
following the spill contained 67-116 ppb total ch1or0pheno1s,‘while.oysters
contained 171-563 ppb (44) and c]amsvcontained 83-108 ppb. 'DF0 closed the
area for crab and oyster harvestingv on April 12, 1984. 'However,
approximately three months later, most crab, clam and oyster samples
contained non-detectable or trace concentrations; Conseqoent]y, commercieT
and sport harvesting of crab was reopened _ : :
In 1985, very high PCP ‘and T4CP concentrations were detected in
various'invertebrates_(up to 4560 ug/kg PCP,;3530,ug/kg T4CP) and in algae
(3300 ug/kg PCP; 800 ug/kg T4CP) collected in the vicinity of a wood
preserrative spill at Elk Falls on Vancouver Island. Algée and invertebrates
collected from control sites in Campbell R1ver contained non- detectable or,
trace concentrations of these compounds (42).

‘Low levels of chlorinated pheno]s (PCP, T4CP and TCP) and other_A‘_'

'chlor1nated phenols (chlorinated catecho]s .and chlor1nated gua1aco]s) have

been detected in fish and invertebrates collected 'in the v1c1n1ty of B.C. .

pulp mi]]s However, it was concluded that the pulp m11ls were not the maJorn ,,f:'

‘source of PCP and T4CP (9).

4.1.2.3 Toxicity. ) Ch]oropheno]s at ug/L concentrat1ons mqy affect thef"

survival, growth, metabolism and reproduct1on of aquat1c organ1sms AcutelA,fg -

and chron1c toxicity 1nformat1on for var1ous species of aquat1c organ1sms 1s~,_

presented in Tables 3(i) and 3(ii). o .
The maJor toxic action of ch]oropheno]s is ‘the “uncoupling of "
ox1dat1ve phosphorylat1on but a number - of other phy51olog1ca1 effects,
including interference in enzyme act1v1ty (69, 70), have been observed
Other ‘effectsk'of chronic. ch]orooheno1 -exposure . include; decreased shell
depos1tion (64), 1nh1b1t1on of Timb regenerat1on (71)' 1ncreased feed1ng
activity (72)' decreased ability to clear bacter1a1 1nfect1ons (73), ) :
' decreased growth (food convers1on eff1c1ency) (74, 75, 76,M~77, 78, 79)
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Vlinterferenceerith nerve impulse - conduction (80), and decreases and

_ _alteratlons in: communlty structures and populatlons of certa1n 1nvertebrate
'species (72, 81, 82, 83 84 85).. ‘

_ 0rgan1sms exposed to chlorophenols often exhibit a varlety of
symptoms including ‘abnormal sw1mm1ng, excess1ve mucus secretion,

- hemorrhaging, loss of equilibrium and an altered respiration rate (86 87).

| ~ Lethal: concentrat1ons of PCP - for various species of flSh range

~between 0.05 and 1 mg/L. Chron1c‘effects.often occur at 1/10th to.l/20th of

the 96 hour Lcso_concentration,h SignifiCantfinterspecific'differenCesf1n

~ sensitivity to ch]orophenols‘haye“been.observed in aquatic organisms. Size,

age and genetic. variations may account for some of these differences (84)..

: Mo]]usc and .salmonid 'specles ‘are particularly sensitive to |

'chloropheno1 poisoning. Also, early liféfstages of inVertebrates are often
'more sens1t1ve than adults (88) ~ Some studies indicate that adult
- crustaceans are .more to]erant to- ch]orophenols than are adult fish, however,
this may not be true of - all spec1es (89). - The sens1t1v1ty ‘of crustaceans to
ch]orophenols varles w1th the mo]t cyc]e due to- changes in the permeability
‘of the cutlcle Increased ch]oropheno] uptake -and more pronounced toxicity
are usua]]y observed after molt occurs (89, 90, 91). o

, Environmental factors such as temperature, pH disso]ved oxygen,
~salinity and water-hardness (88) are 1mportant in determining the toxicity of
'enyironmenta1 contaminants ‘The toxicity of ch]oropheno]s usua]ly increases .
w1th 1ncreas1ng temperature (75, 88) and Tow d1sso]ved oxygen content (92).

© This ‘s probab]y ‘due to acce]erated metabo]1c and resp1ratory rates which

'“resu1t in an 1ncreased rate of uptake.'_Ch]oropheno]s,are_a]so.more soluble
“in. water at h1gher temperatures ~ Low pH 1eVe1s increase. the toxicity of
. ch]orophenols due to the presence of ‘the more toxic undlssoc1ated form of i
v,‘chloropheno] under -acidic cond1t1ons {48, - 50, 51 93, 94 95). - Increased
‘water. hardness resu]ts in 1owered tox1c1t1es of many env1ronmenta1 tox1cants,.‘
although studles with ch]oropheno]s are very 11m1ted -
- Tox1c1ty “also 1ncreases with 1ncrea51ng chlorlnatlon of the
ch]oropheno1 mo]ecule (96 97). Therefore, DCP and “TCP are’ usua]Ty less -
" toxic than. tetra— and pentach]oropheno] “Much- of the ava11ab]e information -
on tox1c1ty re]ates “to technlcal ‘grade - PCP which contains - substantial

_quant1t1es of 1mpur1t1es 1nc]ud1ng ch]or1nated dlbenzofurans, dlbenzod1ox1ns,
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dipheny] ethek and lower chlorinated phenols. }Some Studies.have shown that
significant differences exist between the toxicity’ of various PCP based
compounds such as purified PCP, technical PCP formu]étidnS’end‘commerCial
‘products such as.Dowicide,, Technical grade formulations usually have the
highest toxicity, indieating that the impurities _probably contribute
significantly -to the overall toxicity of the combound, Chronic eXposUre of l
fish to technical grade PCP results in yolk sac edema, degeneration’Of fins
and operc]es and cranial malformations not observed following exposure to'
purified PCP (85 98) ' '

4,2 | Terkestrial Systems

4.2.1 Atmosphere,

General , v ;
The burning of chTorophenol contaminated wood wastes ‘and kailroéd ‘
ties releases significant amounts of chlorinated phenols and toxic breakdown
products, such as dioxins, to the atmosphere (103, 104, 105). Emissions from
o municipal,incinerators‘have also been identified as an important source of
these chemicals (106). . | ‘

’ However, informatiqn onIChlorophenol levels in the atmosphere and _
precipitation is very limited. Samples -of raih collected near Buf]ington,'
Ontario in 1982 contained up to 10 ng/L PCP. AtmosphericICanentrations of
5.7-7.8 -ug PCP/1000 m3 were detected in ‘a residential area of Antwerp,
Belgium compared to background levels of 0.25-0.95 ug/1000 m3 detected_in the_"
mountains of La Paz, Bolivia at -an elevation‘of 5200.feet (107).

A study in Portland, Oregon revea]ed that phenols in air samples
are present mainly in the gaseous form. The average.d1ssolved ch]oropheno]
concentration. for seven rain events were 22.6 ng/L T4CP,and,54'ng/L PCP, OCP
and TCP were present at lower rates (108).

British Columbia ,
~. No information was ava11ab1e on chloropheno] levels in the air. or

prec1p1tat1on of British Columbla
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| - 4.2.2 _' Soil.and Vegetation.

General , ‘

_ The presence of . PCP and other- ch]orlnated phenols in 50113 is
: norma]ly attrlbuted to sp1lls, “industrial re]eases,}atmospher1c transport
sewage app]1cat1on or 1each1ng from treated wood products (fence posts,
~telephone poles) R | - | . '
_ Very few studies have examlned the uptake of ch]orophenols into
'vvegetat1on from: treated so1ls. A study on. uptake of PCP" from paddy soils

indicated that, although Tow concentrat1ons accumulated in rice p]ants, PCP .

"was not pers1stent in the p]ants or in the. soil (109) ' Pentachlorophenol and
certa1n metabolites have a]so been. detected in soybean and sp1nach plants .
-grown on so11 or sand conta1n1ng ‘10 mg/kg PCP (110). : '
Mob1l1ty or. transport of ch]orophenols 1n so1ls and - uptake lnto }"
;p]ants 1s dependent on the sorpt1on capac1ty of the s0il. Ch]oropheno]s are
gmore strong]y adsorbed to so11 with a. low pH f1ne part1c1e size, and hlgh )
‘organ1c matter and leaf 11tter content (18, 132,33, 35). '
_ Studles at wood preservat1ve fac111t1es 1n Flnland demonstrated
that a s1gn1f1cant accumu]at1on of ch]oropheno]s (CPs), polychlorinated
' d1benzofurans (PCDFs) and po]ychlor1nated phenoxypheno]s (PCPPs) occurs in
,;'50115 (CPs, 500~ 3500 mg/kg, PCDFs, 0.2 - 5 mg/kg; and PCPP, '1- -50 mg/kg) .
eDegradat1on products of ch]orophenols (3 4 DCP and 3 4, 5 TCP) were detected

1n so11s, but there was no ev1dence of degradatlon of PCDFs or PCPPs Unlike =

.PCDFs and PCPPs, chloropheno]s were mobl]e in so11 and 519n1f1cant vertical

p1each1ng (>100 cm) into. groundwaters was.. observed : In groundwater samplesu“'

| 2,3,4,6-T4CP, 2,4,5-TCP and 2,3,4-TCP were commonly detected (111, 112).
' ;5011 samp]es from F1nnlsh sawm11ls also contalned po1ych10rophenoxyan1so]es
(PCPA), wh1ch are b1omethy1at1on products of PCPPs (113) U ‘

’Br1t1sh Columb1a

. . The on]y ava11ab1e 1nformat1on on ch]oropheno] levels in B.C.. soi]s
“~was obtalned from 1ndustr1al 51tes where sp111age of wood preservat1ve :
o formu]at1ons had resu]ted 1n very h1gh levels of contam1nat1on (severalu



hundreds of mg/kg)’ vNo'infdrmation was available'td 1ndicate typicaT’levelsr
of chiorophenols: 1n so11s and vegetatlon from agr1cu1tura1, urban or remote-
areas of the province. B ' ' ’

. B.C. Hydro and Env1ronment Canada conducted stud1es to determlne"":
.7the 1each1ng of PCP from hydro po]es follow1ng groundllne treatment wlth ab‘j;‘z
preservative conta1n1ng 103 PCP. A1though s1gn1f1cant PCP levels (up to 1700
ug/g.at a distance of 10 cm) were detected in so1ls adJacent to the poles,f};

fo]lowwng treatment m1n1ma1 hor1zonta1 m1gratlon was observed (<l to 122§fj'

- ‘ug/kg at d1stances of 1 metre or greater)(114 115)

- 4,2.3 "Hildlife.
General

' 11m1ted : Double crested cormorant and herr1ng gu]l eggs from a. re]at1vely
-pollution free area of New Brunswick contained O. 36 and 0. 51 ug/kg PCP,
_respect1ve1y~(116)._ Purple martin fledg]ings from centra]}A]berta contained
31 ug/kg PCP and 2 ug/kg T4CP (1), Sick and dead birds'collected from Na-PCP
treated rice fields in Surinam contained much higher'PCP‘ccncentrations of up
to 45.56 mg/kg in the liver, 20. 34 mg/kg in the k1dney and . ll 25 mg/kg 1n the
brain (117) :

Low but detectable 1evels of chloropheno]s have - been detected “in

* Information on ch]oropheno] Tevels in vwi1dlife species is “very 1.'

seals. .Seals from eastern Finland contained PCP in all samp]es of b1ubber o

tested (0. 23-1.0 mg/kg) and 1n two Tiver samples (0.06 and 0 11 mg/kg).
T4CP was present in two blubber samples (0.40 and 0.80 mg/kg) (118) Tissues
~ from Hawa1ian Monk seals contained much lower concentratlons of PCP as
- follows:. 11ver 1.0 ug/kg, k1dney, 0 8 ug/kg, blubber, 77 ug/kg; and urine,
66 ug/kg (119). ' , |
Accidental poisoning and contamination of livestock has occurred as .

a result of the use of treated wood shavings for bedd1ng. and building
materials for fences and barns (1, 120, 121). o

British Columbia . _ _ »
, Information on chlorophenol 1levels 'in -B.C. wildlife is very
lTimited. Low ug/kg Tevels of T4CP and PCP were detected in eggs from some




| f,~Lower Ma1n1and heron coTon1es 1n 1983 by the Canad1an w11d11fe Serv1ce and -

3'f“Env1ronmenta1 Protect1on Heron eggs coTTected 1n 1987 w111 be ana]yzed for

",;:f"chTOrophenoTs

CWS has.. aTso reported the presence of chor1nated d1benzod1ox1ns and
‘,d1benzofurans in. heron -eggs. coTTected from severaT colon1es in’ southwestern'

- “B.C.. between 1982 and 1987 (122) The w1despread use of chlorOphenOT for

'fwood treatment 1n B C is a 11ke1y source of d1ox1ns to the B.C. _
af,env1ronment The chlor1ne bTeach process and the use of . chTorophenoT

'{'“ffcontam1nated pqu at Kraft pu]p mllls are other potent1a1 sources of d1ox1n

ii'release

LS

ChTorOphenols were a]so detected in the musc]e (1 1 ug/kg PCP; -

A'“;;ffAO 4 ug/kg T4CP) and blood (9.1 ug/L PCP 0 8 ug/L T4CP) of a grey whale found'l
"'1fijdead in- Sem1ahmoo Bay "near - Nh1te Rock. ChTorophenoTs were not detected in
- the bTubber (39) The s1gn1f1cance of these levels with respect to potent1a]_-:

- hea]th effects on these animals 1s not known _ However these TeveTs are much

’7'.'Tower than those assoc1ated w1th tox1c effects 1n terrestr1a1 mamma]s

”,'4.2.3.1 _ Toxicity.» 1 There is no avaiTabTe'information on the:impact of

'»vpresent environmental Tevels ‘of . chlorOphenols on w11d11fe populat1ons

'f_ Documented 1nc1dents of acc1denta1 chToropheno] po1son1ng 1nvo]ve domest1c
~and. 11vestock animals. : o

Informat1on on the tox1c1ty of chTorophenoTs to mammalian and avian
species has = been obtalned pr1mar11y from the controlled -exposure of

o 3 exper1menta1 an1mals Symptoms of chTorophenoT po1son1ng 1n exper1menta11y
*‘exposed mamma11an spec1es include: ',1ncreased blood pressure, fever, nausea;

increased respiration; hypergTycem1a, motor weakness, weakened eye reflex;
'_glycosur1a, convuTs1ons,, vascular system damage, congest1on of lungs and
'certa1n other organs; internal hemorrhag1ng, and heart failure. Histological.
'changes in the 11ver kidney and sp]een have: aTso been observed (3 123, 124,
: 125) Derma) exposure to PCP causes sk1n and eye 1rr1tat1on and severe acne
. like sk1n -eruptions (123, 126) . ' '
o It s poss1b1e that some of the tox1c effects 1dent1f1ed in birds
3 and mammaTs fo]]ow1ng exposure to ch]orophenoTs may actually be caused by the

'j_many 1mpur1t1es present in: techn1ca1 and commerc1a1 formuTat1ons A wider

range of tox1c effects have been 1dent1f1ed 1n an1mals exposed to technical

"”3grade chTorophenoTs than pur1f1ed formulat1ons, probably due. to the presence

of m1crocontam1nants (123 127 128 129 130 131)
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Studies with Tlaboratory animals indicate . thet at least some -
chlorophenols are vfetotoxic, although there is no evidence that they are
‘teratogenic (3, 126,'132, 133, 134, 135). Repeated doseges of 26-30 mg/kg
purified PCP caused reductions in the number of offspring, neonatal survival
and the growth of weanlings in rats.” T4CP caUsedt simi]ar 'effects at
higher dosages (3, 131, 134, 135). . | .

Laboratory tests for carc1nogen1c1ty 1nd1cate that 2, 4 6- TCP may be:
a mamma11an carcinogen but PCP is probably not (131, 136, 137). 4 |

Chlorophenols -generally do not accumulate to high' 1eve1svpin'
mammalian tissues over the long term. A]].éh]oropheno]s appear to be rapidly
excreted, primarily in. the urine. Conjugation wfth glucuronides haslbeen
reported in several species ofvexperimenta] animals. Following exposure, the
highest concentrations of PCP are normally detected in the liver (the maln
S1te of metabo11sm) and the kidney (the main organ of excretion) (3).

The tox1c1ty of chloropheno]s varies with a number of factors,
including the chlorination of the test compound; purity of the chlorophenol;
formulation; and species and sex of the test organism. .

LDgg values for rats exposed to lTower chlorinated compounds ranged'
"from approximately 250 to 3000 mg/kg body weight (123, 137); while LDgg
values for tetra-and pentach]oropheno] are usua]]y in the 50-350 mg/kg body
weight range. -Females are typ1ca11y more sensitive than males (123, 134,
135, 138‘ 139). In comparison, studies w1th calves have shown that dosages.
of 35-50 mg/kg PCP body weight over an 11 day period were 1etha1 (140).

Chlorophenol toxicity also varies accordlng to the - route of-
exposure; Ingestion generally results in' greater toxicity than dermal
exposure but less toxicity than respfratory exposure. '
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5 REGULATIONS, GUIDELINES(AND’CRITERIA 1

The current regulations and guidelines pertaining to chlorophenols
~in the receiving environment are as follows:

5.1 Water Quality - . , , v

| _ The "Chemicals in the Environment" reports include environmental

quality guidelines or criteria.for these chemicals if such recommendations
“are aVai]abTe.] Guidelines are’ provided for reference as one seurce of

~information in assessidg"environmenta] quality. It must be emphasized that
- guidelines must'not be used in direct isolated comparisons'with monitoring-

- data. Site.specific factors including local bjophysical conditions must also

- be considered. For example, itvmust be recognized that guideline numbers may

need to be modified to suit local aquatic conditions (e.g. _~toxicity of
~ammonia varies with,bH,'toxicity of many:chemicals varies with presence of
other toxicants, toxicity of most chemicals varies with ‘species and Tife
) Stdge'affected), Likewise,;guidelines or criteria information cannot be used
~ directly in formu1ating»water-qua]ityvbbjectives‘but requires consideration
of site specific bjophysical ‘and socio-economic factors and requirements.

The Cénadian water,‘Quality Guidelines were developed by the
Canadian Council of Resource ‘and  Environment . Ministers (CCREM) and were
_ pubjished in Mareh‘1987. The recommended- gu1de11nes for chlorophenols in
fresh waters -are: monoch]orophenols, 7 ug/L; d1ch1oropheno]s, 0.2 ug/L
trféh1or0phendls,- 18 AUg/L;_u tetrach1eropheno1s, 1 ug/L; and
: pentachloropheho1 0.5 ug/L (i41i At present there are no.Canadian water
~quality- cr1ter1a or gu1de11nes for. acceptab]e concentrat1ons of ch]oropheno]s
1n mar1ne waters : , ' »

The- Br1t1sh Columbia M1n1stry of - Env1ronment 'is in- the process of
deve]op1ng provincial cr1ter1a for chlorophenols in water, sed1ments and fish
in freshwater systems _ , ' o ' '

The u.S. Env1ronmenta1 .Protectioh' Agency has 'pUb]ished water
- quality cr1ter1a_ for several ch]oropheno]s.e ‘These criteria have been
designed for the protethdn of aquatic life -and have'been deve]obed_on an
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individual chemical basis. The 1986 criteria for PCP specify a four day
average concentration and a one hour average concentration that.should not be
exceeded more than once every three years. For saltwater systems the four
day average concentration is 7.9 ug/L and the one hour average concentration
is 13 ug/L. For freshwater systems the cr1ter1a are derived using a spec1f1c_
formula which incorporates the pH of the system (142).

5.2 Human Health , ‘ )

There are preSently no Canadian guidelines for acceptable levels of
chlorophenols in fish. and shellfish for human consumption. Incidents of
elevated chlorophenols in commercially important species would be reviewed on .

a case. by case basis. .

There are no existing Canadian drinking water*'guide]ines for
chlorophenols. However, the National Health and Welfare recommendation for a
maximum acceptable'concentration for phenolic compounds in water is 2 ug/L |
(143), based on the objectionable taste and odour characteristics.of,these;_?
compounds. - This 1limit has been adopted in the British Columbia Drinking
Water Quality Standards (144). | :

The World Health 0rgan1zat1on recommended drinking water. cr1ter1a
for PCP is 10 ug/L (145).

5.3 Ocean Disposal

' Acceptab1e levels of chlorophenols in materials destined for ocean
disposal have been established ‘under - the QOcean Dumping_ Control Act.
Ch10ropheno1s are controlled under Schedule I of the Act which states that
the maximum quantity or COncentration of organohalogen compound in materials
to. be ocean disposed must not exceed "0.01 parts of the concentration snown
to be. toxic to marine an1ma1 and plant sensitive organisms in a bioassay |
sample and test carried out in accordance with procedures estab11shed or .
approved by the Minister". In the Pacific and Yukon Region a concentration
of 1000 ug/kg is used as a guideline for acceptable levels of chlorophenol

materials for ocean .disposal.
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"i!”_fséd‘f Industrial Effluents and Emissrons

Federal and prov1nc1a1 leglslatlon prov1de contro]s on the entry of -

":jich1orophenols 1nto the: env1ronment

The' federa] Pest Contro] Products Act requ1res the reg1strat10n of

'if?*all ch]oropheno] products used manufactured and so]d in Canada. e a]so‘

o ﬁfd regulates ch]orophenate products ‘with respect to comp051t10n, packaglng, '
' 1abe111ng, d1str1but1on and use.} The prov1nc1a1 Pest1c1de Control. Act

fh-ensures that the sa]e and use” of pest1c1des (1nc1ud1ng ch]orophenates) 1n
~B.C. complies with Tabel 1nstruct1ons. L o |
| " The. federal F1sher1es Act subsect1on 33(2) proh1b1ts the depos1t1onv

.VA*of deleter1ous substances,_such as ch]orophenols, into’ waters frequented by -

7;,env1ronments.

~fish. ThlS 1eg1s]at10n has been used to prosecute compan1es sp11l1ng‘.
.;chlorophenol concentrates or work1ng solut1ons into B C freshwater or marine

The Br1tlsh Co]umbla Naste Management Act contro]s ‘the hand11ng and

'-'y;dlsposa1 of 1ndustr1a1 and mun1c1pa1 wastes K Regu]at1ons under this Actv‘

. contro] the transportat1on and d1sposa1 of contamlnated ‘waste materla]s :

: j~Levels of" ch]oropheno]s in spec1f1c 1ndustr1a] effluents “and atmospher1c

"'em1531ons can also ‘be contro]]ed under the prov1510ns contalned in this
a,leg1slat1on. - S o L
The'transport of: ch]oropheno]s and chloropheno]-contamlnated wastes
“T1s regu]ated under the Transportat1on of Dangerous Goods Act (Canada)

) ffRegu]at1ons under ‘this Act came “into effect ‘on’ July 1, 1985 ‘and are- .

"'~1adm1n1stered Jo1nt1y by the Federa] and varlous Prov1nc1a1 and Terr1tor1a]
'governments D S E et '
Env1ronment Canada and B C M1n1stry of Env1ronment and Parks, w1th

i'»ilnput from both 1ndustry and 1abour, have pub]1shed a set of detalled

'guwdellnes for the ~design and " operatlon of sawm1lls and 1umber export‘
lfac111t1es us1ng wood protect1on equ1pment ThlS pub11cat1on, entitled
‘Chlorophenate WOod Protectlon = Recommendat1ons for Des1gn and Operatlon ;

”ff'ﬁw111 be’ undergOIng revision 1n 1988, © A s1m11ar set “of gu1de11nes is now

Qvi-ﬁ'be1ng prepared for the wood preservat1on lndustry.v _}"’
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Env1ronment Canada, Department of F1sher1es and. Oceans and B.C.-
M1nlstry of Env1ronment and' Parks are developing guidelines. for ‘allowable
levels of antisapstain chemjcals_ in stormwater discharges- from wood -
protection facilities. These agehcies'haVe'propesed a guideline of 10 ppb or
less for chlorophenols. Theglndustry is currently reviewing the practical.
1mp11cat1ons of the gu1de11ne and will comment by July, 1988. The guideline -
1s schedu]ed to come 1nto ‘effect as of September 1, 1988,
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