
Environment 
Canada 

Forestry 
Service 

Environnement. . 
Canada . 

Service 
des Forets 

ANALYTICAL EVllliJATION OF PESTICIDE . . . 

RESIDUES IN REPORrED ENVIRONMENTAL 

HAZA.lIDS ARISING FID1 PEST CONTROL 

OPERATIONS DURING 1975 

by 

~.M.S.Sundaram and M.K. Bryan 

File Report No. 28 .November 1975 

Chemical Control Research Institute 

Ottawa, Ontario. 

CONFIDENTIAL NOT FOR PUBLICATION 

This report may not be ci ted or pvh lished 
in who le or in part wi thout the UJri tten 

CCTt1.Sent of Th.e Director,:, Chemical Control 
Research Institute,) Canadian ForesrnJ Ser

vice,) Environment Canada,) 25 Pickering 
PZaC2~ OttaL)a .. On.tario K1A Or/3J Can,ada. 

saknight
Typewritten Text
35004

saknight
Typewritten Text
Sundaram, K.M.S.					1975



"./"'" ~t 

,~ 
'-- .,; 

, .' 

ANALYTICAL EVALUATION OF PESTICIDE RESIDUES IN 

·REPORrED ENVIroNMENTAL HAZARDS ARISn:IG 

FROM PEST CONTROL OPERATIONS DURING 1975 

by 

K.M.S. Sundaram and M.K. Bryan 



-1-

INTRODUCTIOO· 

Througho~t 1975 the pesticide chemistJ:y section at the Chemical 

Control Research Institute. (CCRI) has, in addition to its regular work 

program, proviOed necessary analytical service facilities to research 

personnel involved in ecological inq;>act studies who monitored the reported 

envirormental hazards arising fran forest pest control operations. These 

operations required instant analyses of various pesticide fonnulations, 

spray deposits and residue levels present in different canponents of the 

forest envirorment. Provision of such emergency service functions helped 

in assessing its overall inq;>act of pesticide applications and in safe

guarding the quality of the forest envirorments and the concerns of the 

Canadian public in forest pest control programs. In certain cases, the 

analytical service is not only provided to research personne~ within the 

Forestry Directorate, but also to outside organizations involved in 

forest 'pest management operations. 

To date, nine emergencies have occurred due to insecticide 

applications inVOlving the analysis of seventy-nine sarrples. Three 

organophosphorus insecticides, viz, Orthene, feni trc;>thion and phosphamidon 

present in different substrates, either singly or in canbination, were 

analysed. The variety of sample types ranged fran spray formulations 

to honeybees and fran \"later, fish and sediments to soil and foliage. 

Despite the heavy 'WOrkload, analysis proceeded quickly and smoothly 

with no delays. Results were available within a matter of weeks so that 

proper action could be taken to minimize and prevent possible ecological 

hazards. 

This report is a detailed campillation of the nine emergencies 
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r listed in Table 1 and received in 1975 by the pesticide chemistry section. 

A strict format ha~ been adhered to for easy use. 

The following fonnat is used for each e:nergency study undertaken. 

(1) Introduction - background information on the project 

(2) Experlinental - wethodolCXJY used 

- GLC parameters 

(3) Results - in tabular form 

(4) Discussion - discussion of results 

- suggestions 

(5) Chranatograms - calibration curve 

- chranatograrns of standard and sarrple 
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TABLE I 

Emergency Pesticide Date Sample No. of 
Number Analysed Received Type Source Sample 

Determination 

1 Phosphamidon 30 May 75 Honey bees Quebec * 8 
Spray 
Program 

2 Phosphamidon 28 May 75 Water Juniper* 10 
N.B. 

3 Phosphamidon 7 June 75 Foliage Gaspe * 12 
Soil P.Q. 
Water 

4 Folithion 13 June 75 Spray Forest 12 
+ Fonn- Protection 

Sumithion ulations Ltd, N.B. 
+ 

Demicron 

5 Phosphamidon 23 June 75 Water Juniper* 10 
+ N.B. ~ 

Fenitrothion 

6 Fenitrothion 8 July 75 Water Public 9 
Health 
Labs, 
Maine, 
U.S.A. 

7 Phosphamidon 19 Aug 75 Foliage Juniper * 6 
+ N.B. 

Fenitrothion 

8 Orthene 26 June 75 Fish Larose * 8 
Soil Forest 
Sediments Fann 

9 Fenitrothion 8 Oct. 75 Spray Dr Buckner 4 
Fonn- CCRI 
ulation 

* Fran Dr Buckner, C.C.R.I. 
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EMERGENCY 1 

Gas Chromatographic Conditions 

GC 

Detector 

Colurm 

Temp (OC) 

oven 

Detector .' 

Inlet 

Carrier gas (mljmin) 

Gas FlCM (mljmin) 

Attenuation 

Range 

Recorder 

Chart Speed (in/hr) 

Retention time (min) 

Relative retention time 

. . 

HP Model 7610A 

FPD (P-node) 

5% OVI - Chranosorb W 

(BO/100 mesh) 

195 

200 

200 

Nitrogen - 115 

H2 - 150 

Air - 50 

02 - 20 

36 

103 

HP Strip Chart Recorder 

Model 7l28A 

Span 1 rnv 

30 

Phosphamidon trans - 2.28 

cis - 2.BO 

Phosphamidon trans - 0.82 

cis - 1.00 



.~ 

- 6 -

ll1ERGENCY 1 

No. of 

Results 

'Weight of bees = 5.0 g 

Final Vol 

Vol .. of the 
shot 

= 5~.l 

= 4: 111 

reterminations 
Trans 

1 O.QO 

2 0.80 

3 1.00 

4 1.00 

5 0.90 

6 0.90 

7 0.90 

8 0 .. 90 
. . . , ... . . . . . . . 

Average, 0 .. 91 

Phospha-Pidon 

Cis 

0.20 

0.20 

0.30 

0.30 

0.20 

0.20 

0.20 

0 .. 20 
. ..... 

0.23 

(ppm) 

Total 

1.10 

l~OO 

1 .. 30 

1.30 

1 .. 10 

1.10 

1.10 

'1.10 
. , .... 

1.14 
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~IER3ENCY 1 

* PHOSPHAMIOJN STANDARD 

* Phosphar.ti.don 5ng/lll 

2 }ll injection 

f-oof------------. cis Phosphamidon 
Pk Ht 14.2 an 

, Rl' 2.80 min 

~-t-_____________ ' trans Phospharnidon 
Pk Ht 5.2 an 

, RI' 2.28 min 

\ 

-. . 
8 

A£TENTION TiME 

f:, 

(min.) 
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20 EMERGENCY 1 

HONEY BEES 
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~ Discussion: 

The sanp~es analysed contained on average 1.14 pp:n of 

phosphamidon. This constitutes 79.8% trans and 20.2% cis which is the 

reverse prq;:ortion of ccmrercially obtained phosphamidon (i.e. '" 73% cis) • 

Perhaps the bees rapidly metabolized the more toxic cis-isomer. Phosphamidon 

is highly toxic to honeybees with an LDSO (llgjbee) of 1.462 (Atkins et al" 

1970)*. 

Unless variables such as sanpling technique, sarrpling interval, 

etc. are adequately controlled, the results obtained may be of little 

significance. 

* Atkins et al, 1970. Toxicity ·of Pesticides and Other Agricultural 
Chemicals to Honeybees. univ. of Calif. and USDA - 5th Rev. pp 25. 
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EMEIa!NCY 2 

Introduction: 

An unfortunate incident occurred during the spray operations in 

Juniper, New Bnmswick. To avoid crashing, the plane used for the 

spraying, had to dump 5 loads of pesticide containing 625 gallons each 

in the vicinity of the airstrip. Five duplicate water samples fran the 

crash site area were :inutediately sent to the pesticide laboratory at 

CCRI for analysis on May 28, 1975. 

Experimental: 

For each sample the volurre received and the pH were reoorded. 

The methodology used was the same as outlined in Infomation Report 

CC-X-66*. 

* Sundaram, K.M.S., 1974. "Gas Chranatographic DeteIInination of 
Phosphamidon Isomers in Foliage, Soil and Water". Env. Can. Foresb:y 
Sere Inf. Rept. a::-X-66, 23 pp. 
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EMERGENCY 2 

Gas Chranatographic Conditions 

GC 

Detector 

Column 

Te:np (Oc) 

oven 

Detector 

Inlet 

Carrier gas (roljrnin) 

Gas Flow (mljrnin) 

Attenuation 

Range 

Recorder 

Chart speed (in/hr) 

Retention tine (min) 

Relative retention time 

HP Model 7610A 

FPD (P-mode) 

5% OVI - Chromosorb W 

(80/100 mesh) 

195 

200 

200 

N2 - 115 

H2 - 150 

Air - 50 

02 - 20 
36 

103 

HP Strip Chart Recorder 

Model 7l28A 

Span 1 mv 

30 

Phosphamidon trans - 2.28 

cis - 2.80 

Phosphamidon trans - 0.81 

cis - 1.00 



EMERGENCY 2 RESULTS 

Ph~hc:trnidon Isaners in Natex' S:\.'1\ples* 

Collec'ced from the Plane Crash Area in Juniper IN. B. 

on M:ty 28, 1975 by Mr. D. Ray 

Vol of Phosphamidon Concentration - ppb 
Ic10.:1tification Samples Cis lJ.'rcms' !Ibtrl1 No. San~le Description (rol) pH 

1081 - A 13 a 0 ADT - Plune crash, romp tan ter 545 7.1 1.0 N.D. 1.0 
supply from the well C\t airstrip 

1081 - B - do - 730 6.8 1.0 N.D. 1.0 

1032 - A Snu11 pond ca 100 yards from 
airstrip -

495 6.0 40.0 N.D. 40.0 

1082 - B - do - 725 5.9 36.0 N.D. 36.0 

1033 - A plane crush 760 6.0 3.0 N.D. 3.0 

1083 - D - do - 630 5.8 3.0 N.D. 3.0 

108·-1 - A - do - 760 5.7 10.0 20.0 30.0 

1084 - B - do - 570 5.9 12.0 28.0 40.0 ' 

1085 - A - do - 600 6.2 1.0 N.D. 1.0 

1085 - D - do - 800 5.9 1 ... 0 N.D. 1.0 

, ... ,. 

Sf.:e Stu1Clarom, l<:M.S. Gus ChrOmltOJrClphic Detenninntion of Phospharnic1on' Iscmers in Foliage, Soil and 1-\Tater. 
E.l'lV. C~m. Fores!:!y' Ser. fnf .... Repc. CC-X-66, 23 PP') (' fry. ) . 

/., , '. . '. .. 
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EMERGENCY 2 

* PHOSPHAMIDON ST&.l\illA.1ID 

* Phosphamidon 5ng/ pl 

2 lJl injection 

'. . 

~~ _________________ ~ _____ ;cis Phosphamidon 
·Pk Ht 17.8 an 
j • 

. Rl' 2.80 rro.n 

. trans Phosphamidon 
IJ-f+-+--------------: Pk Ht 6.6 an 

:Rr 2.28 min 

O"! V _____ ---.. ____ 
'-----J...:.....--~~J.--.-____ . _ _' _______ L_ ____ ....J 

o 2 4- f:, 8 

RET E NT I 0 f'J TIM E (rn In.) 
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20 EMERGENCY 2 

CAMP WATER SUPPLY 
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EMERGENCY 2 

SMALL POND 

\ 
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20 El1ERGENCY 2 

PlANE CRASH 
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~ Discussion: 

Fran the preceding data, it is evident that phosphamidon residues 

are present in the area of the crash site. Sarrple 1084 indicates that 

sane of the cis-isomer has been more rapidly metabolized canpa:red to the 

less toxic trans fonn. The maximum level of pesticide concentration 

fotmd are arotmd 40 ppn and may pose sane danger to aquatic organisms, 

therefore, it is strongly suggested that the area be monitored for 

phosphamidon residues in and around the crash site for sane time. 
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EMERGENCY 3' 

Introduction: 

The chemistry section received five samples for the analysis of 

phosphamidon isaners present in foliage, soil, water, and bird sanp1es 

fran Chesney Creek, Gaspe Bay, Quebec on June 7, 1975. 

Exper:i.nental : 

The initial mass or volurre of the sanple was recorded and the 

pH and noisture cx>ntent were detennined where applicable. The methodology 

used was the same as outlined in Infox:mation Report CC-X-66 (see E:rergency 2). 
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EMERGENCY 3 

Gas Chranatographic.Conditions 

GC 

Detector 

Column 

Temp (OC) 

OVen 

Detector 

Inlet 

carrier gas (ml/min) 

Gas Flow (ml/min) 

Attenuation 

Range 

Recorder 

Chart speed .(injhr) 

Retention time (min) 

Relative retention time 

. . 

HP lIme1 7610A 

FPD (P-IOOde) 

5% OV I - Chranosom W 

(60/80 mesh) 

195 

175 

235 

N2 - 98 

H2 - 200 

Air - 50 

02 - 20 

32 

103 

HP Strip Chart P.ecorder 

Model 7128A 

Span 1 mv 

30 

Phosphamidon trans - 2.3 

cis - 2.9 

Phosphamidon trans - • 79 

cis - 1.00 
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1-1102 

2-1103 

3-1104 

4-1105 

5-1106 
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Er~CY 3 RESULTS 

A,al vsis of Phcsn."aPidcn Iscrrers L"l Foliage 

Soil and l··later Sa~les P.eceived fraa Chesnev 

Cree."<, Gaspe Bay, Q-uebec 

Ilbisture 
Phospbaud.don Ccnc. 

(ppb) Lcr-aticn and 
ldentificaticn 

NaS5 or 
Vol of 
Sclt!p1e 

Aliquot 
Used 
(g or 

E'l) 
pH Cbntent -----------------

BloCk 617 - soil 
June 6, 1975 

Blod<: 617 - Balsam 
Fir Foliage 
June 6, 1975 

Bloc.1<: 617, Plot 2, 
Balsam Fir Foliage 
JUI".e 6 I 1975 

Jur...e 7 I 1975 
. Bird Collecticn 
No. 8 

B1oc<: 617 , "Tater 
5a.t."'tp1e, Che~ey 
Creek 

(g or 
rol) 

558 g 

100 g in 
acetonitrile 

100 g in 
acetocitrile 

32.3 g 

710 r.l 

10 g 

10 g 

10 g 

10 g 

156 :rr~ 

% Trans Cis Total 

5.34 25.5 68 66 134 

-...: 400 335 735 

• 
". 

195 178 373 

98 lIS" 213 

7.12 11 13 24 
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EMERGENCY 3 

* PHOSPlWlIOON STANDARD 

* Phosphamidon 3ng/ pl 

2 p.l injection 

cis Phosphamidon 
··Pk Ht 5.9 an 
RI' 2.9 min 

trans Phosphamidon 
1-4-lr---40------------ Pk Ht 2.5 an 

RI' 2.3 min 

;1 
~~~ __ ~L_ ________ ~ ________ IL__ _______ t 

o 2 4 

A£TENTION TIME 
, , 
~n1lYl., 

8 
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EMERGENCY 3 

SOIL SM@LE 
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EMERGENCY 3 

BALSAM FIR - 1 

2 4 

A£T£"lTIO~J TIME 
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EMERGENCY 3 

. BAISAM FIR -. 2 
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EMERGENCY 3 

BIRD COLLECrION 
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EMERGENCY 3 

WATER SAMPLE 

2 

RETENTION TIME 

(, 

(.-r.tn.) 
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Discussion: 

The results indicated that a large amount of pesticide residue 

remains in the Balsam fir foliage while substantially lower levels existed 

in the soil and water samples. The ratio of ais: trans isomers of 

phosphamidon was approximately 50:50 in all samples whereas ccmnercial 

ratio was 73:27. This indicated the rapid dissipation of the ais isaner 

canpared to the less toxic trans form probably by metal:x:>lic process. A 

possilile area of cancem was the large concentration (213 ppb) found in 

the bird sanples. 
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Introduction~ 

For quality control and to assess the efficacy of spray operations, 

analyses of spray formulations are often required. On June 13, a request 

was made by the Forest Protection Limited of Fredericton, N.B. to analyse 

three spray fonnulations containing fenitrothion and phosphamidon. 

Exper:inental : 

Appropriate dilutions in benzene of the spray fo:rmulations were 

made for GI.C analysis. Four replicates were made of each sample and 

analysed by GIC*. 

* Methodology: See Inf. Rept. CC-X-95 (1975). 



Gas Chranatagraphic· Conditions 

GC 

Detector 

Column 

Temp (OC) 

OVen 

Detector 

Inlet 

carrier gas (ml/rnin) 

Gas Flow (ml/min) 

AttaYluation 

Range 

Recorder 

Chart speed (in/hr) 

Retention time (min) 

- 32 -

EMERGENCY 4 " 

: 

. . 
: 

HP M::xle1 7610A 

FPO (P-rrode) 

6' x (1.0.) U Shape glass 

5% (JJ I Chrarosorb W 

(60/80 mesh) 

195 

175 

235 

N2 - 97 

H2 - 200 

Air - 50 

02 - 20 

32 

103 

HP Strip Chart Recorder 
Model 7128A 

Span 1 mv 

30 

Phosphamidon trans - 2.5 
cis - 3.0 

Fenitrothion - 3.8 

Relative retention time : Phosphamidon trans - 0.66 
cis - 0.79 

Fenitrothion - 1.00 

". 
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EMERGENCY 4 RESULTS 

. A.T1al ysis of FPL + Spray Formulations * 

Serial Percentage COefficient of· 
No. Identification Purity (~vt/~·rt) Variation 

1-1116 Folithion Drum 74.4 2.5 

2-ll17. Sumithion D:rum 82.9 1.9 

3-1118 Demicron Drum # 110 92.6 1.5 

* Each value represents the avexage of four replicates 

+ Forest Protec'-~on Ltd., 
P.O. Box 130, Silvenv-ood S.S. No. 1 
Fredericton, N .B. E3B Siifl 
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EMERGENCY 4 

* FENITROrHION STANDARD 

* Fenitrothion 
Fenitrooxon 
Amino Fenitrothion 
2 III injection 

2 ng/lJl 
4 ng/JJl 
4 ng/lJl 

Amino Fenitrothion 
I~------------------------ Pk Ht 9.2 an 

R T 3.4 min 

Fenitrothion 11-"'00-------.------ Pk Ht 7.1 an 

R T 3.8 min 

H4~+------------~--------Feni~xan 
Pk Ht 4.7 an 
R T 3.0 min 

~ 

L o -
L-.1--L.,/'"--__ . .L--____ L _______ 

1
L-____ -r 

o 2 (, 8 

R£TENT10N TIME CYril n.) 
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,Er1ERGENCY 4 

"FOLITHION 

II 
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EMERGENCY 4 

* PHOSPFWlIOON STANDARD 

* Phosphamidon 3 ng/}Jl 

2 lil injection 

l--r"------------cis Phosphamidan . 
PkHt 7.1an 
R T 3.0 min 

j"'i'"t-t~-----------. trans Phosphamidon 
Pk Ht 3.2 an 
R T 2.5 min 

~~~-~~--------I __________ IL___ ____ _J 

o 2 4 

A£TENTION TIME 
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(mIYl.) 
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Discussion: 

_ _ _ -' Demicron ~ fonnulation- contained 92. 6~ of phosphamidon while 

F01ithion®contained 74.-4% ot": fenitrothion canpared to Sumithion ® 's 

82.9%. The ircportance of the percentage purity can be appreciated during 

spr~y opej:-ations when the annunt active ingredient per _ ~a- J.s required 

to give qualitative results. 
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EMERGENCY 5 

- - __ .. -~:. '.' I 

.:.. -'. '--- -- - .-:- - ,~-. - ~' ..... -... .... ... . 

.. . . .. . 
This report is a follow-up study of the May 28 Juniper plane crash, 

(see Emergency 2).. WatErr_ ~amples fran the area were oollectedon June, 7 :. . . " 
'" '" ::;:'.- ~';'.'~.::c..:: ", , ~. '.,;.~:,'.7:"'- ... ':: " .' . , ::. -, .. -' '. , . -'; _'>":".~. ~~"':.:'~~ .: . ..c.: ':: .• ~. ::: •. ~:::' .... :'. " ~.:::'>:~~;'::' '. ',: ." 
for'~~ysi~: '~A"~p of'the- area showing the ~llection sites is also " 

•• - ... _".100'" 
-..--- ... - -.--

included for reference. 

Experimental : 

For each water sample, the volume received and the pH were 

recorded. The methodology used was the same as outlined in Info:rmation 

Report CC-X-66 (see Emergency 2) . 
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r' EMERGENCY 5 .. 

:-~t Gas Chranatographic Conditions 

GC 

Detector· 

Column 

Temp (OC) 

Oven 

. Detector 

Inlet 

Carrier gas (ml/min) 

Gas FICM (rnl/min) 

Attenuation 

Range 

Recorder 

Chart speed (in/hr) 

Retention time (min) 

Relative retention tirne 

: 

· · 

· · 
: 

· · 

: 

: 

lIP r40del 7610A 

FPD (P-m:xle) 

5% OV I on Chranosorb ~i 

(60/80 nesh) 

195 

175 

235 

N2 - 97 

H2 - 200 

Air - 50 

HP Strip Chart 
Model 7128A 

Span 1 nw 

30 

Phosphamidon trans - 2.5 
cis - 3.0 

Feni trothion - 3.8 

Phosphamidon trans - 0.66 
cis - 0.79 

Fenitrothion - 1.00 



- 44 -

~1ERGENCY 5 RESULTS 

. Phosphamidon Analysis of Water Sarrples fran Jmri.per, N. B • 

. Colle~:.~~e 7, 1975 

Extracted June 24, 1975 

GIC analysis Julie 25 I 1975 

Serial 
Nunber Identification 

1 -1171 carp Water Supply -
C and D collected 
7 June, Noon, 
frozen :i.nm:ediate1y. 

2-1172 Pond at the end of 
nmway - C and D 
collected 7 June, 
Noon, frozen. 

3-1173 s. ~7. !'-Uramio.1rl -
closest point to 
airstrip, frozen, 
Noon, 7 June. 

4-1174 }):jwn stream i mile 
fran site 3, 
C-oup tank nea:r:by, 
frozen, Noon, 
7 June. 

5-1175 !:Om stream 1 mile 
fran site 3, frozen 
Noon, 7 June. 

Phosphamidon (];ph) Feni -b:othion 
pH Trans Cis Total (ppb) 

7.0 0.8 2.1 2.9 1.1 

6.9 0.4 1.5 1.9 8.3 

7.0 23.7 57.3 81.0 6.6 

-

6.6 1.0 2.1 3.1 1.5 

5.9 0.40 0.6 1.0 0.8 
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EMERGENCY 5 

,"* FENITROTHIOL'I S~1ID 

* Feru. trothion 
Fenitrooxon 

: .. :Arn:ino' Feni trothlon 
2 1iL injection 

2 ng/]Jl 
4 ng/].Jl 
4 ng/~ 

~~----------------------
Amino Fenitrothion 
Pk.Ht~ 10.5 em 
R. T. 3.4 min 

~------------------------
Fenitrothion 
Pk.Ht.. 8.3 an 
R.'T. 3.8 min 

~-H-+-------------_ Fenitrooxon 
Pk.Ht; 8.8 em 
R. To' 3.0 min 

-------. -_._,--, 
& 8 

R. £ T E l'JT ION -r \ M E I' , 
,--"'''' Y"I. J 
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EMERGENCY 5 

* ·.PHOSPHAMlOON STANDARD -'.';6, 

' .. 

\ 
'~---~\J 

2 4 

A £ 1- E f'-l T 1 0 ~J T t £"1 E 

.' * Phosnhamidon . '3 ng/ pl 
2 J,Jl- injection 

cis Phosohamidon 
- Pk Ht ~ 9.8 an . 

R T 2.9 min 

trans Phosphami.don 
Pk Ht 3.9 an 
R T 2.4 min 

8 
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20 
~~GENCY 5 

Ck'-IP ~-JATER SUPPLY 
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20 EMERGENCY 5 

SMALL POND 
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EMERGENCY 5 

s • w. MIRAMICHI RIVER 

l -------------------

2 4 8 
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EMERGENCY 5 

1 MILE IXJiVNSTREA~ 
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Discussion: 

A carparison of data from Emergency 2 shCMed that the phosphamidon 

ooncentration has decreased in the pond water, however, there appeared to 

be sane seepage of pesticide into the Miramichi River. This may cause 

local problems, and monitoring is advised. The levels of fenitrothion 

found were ION corrq;:>ared to phosphamidon indicating that this pesticide 

was also sprayed in this area prior to phosphamidon, for budwonn oontrol. 
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EMERGENCY 6 

Gas Chranatographic Conditions 

GC 

Detector 

ColUIlU1 

Temp (OC) 

OVen 

Detector 

Inlet 

Carrier gas (ml/rnin) 

Gas Flow (mljmin) 

Attenuation 

Range 

Recorder 

Chart speed (in/hr) 

Retention time (min) 

Relative retention tilne 

: 

: 

: 

HP r.1odel 7610A 

FPD (P-mode) 

5% OV I - Chranosorb W 

(60/80 mesh) 

195 

180 

225 

N2 - 95 

H2 - 200 

Air - 50 

02 - 20 

32 

103 

HP Strip Chart 
Model 7128A 

Span 1 rnv 

30 

Fenitrothion oxon - 2.99 
Amino Fenitrothion - 3.46 
Fenitrothion - 3.94 

Oxon 
Amino 
Fenitrothion 

- 0.76 
- 0.88 
- 1.00 
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EMERGENCY 6 - RESULTS 

No. Sanp1e Description Feni trothion Cone. ppb 

Fenitrothion OXon Amino 

1 # 5 Block I 1035 N.D. N.D. 
5-29-75 
Pre-spray 

2 D Pine Stream 1140 470 N.D. 
6-10-75 
2nd App. 

3 47 Block I 890 850 N.D. 
6-18-75 

4 32 Check III 360 N.D. N.D. 
6-5-75 
Non Spray Area 

5 Reduced CH C13 
300 ml + dryness + 4 m1 bz. 360 N.D. N.D. 

6 CH C13 (PHL, Maine) 
100 mls + 1 ml bz. 1156 N.D. N.D. 

7 CH C13 (CCRI) 
100 mls + 1 ml bz. 254 N.D. N.D. 

8 Benzene Stock N.D. N.D. N.D. 
(Bz) 

9 Benzene Stock N.D. N.D. N.D. 
300 mls + 1 ml 
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EMERGENCY 6 

* FENITROrHION STANDARD 

I 
. I 

I I I 
1 
r,1 

•• tJ 

~ 

* Feni trothion 2 ng/ lJl 
Feni trooxon 2 ng/ l!1 
Amino Fenitrothion 4 ng/ liI. 
2 1Jl intection 

Amino Fenitrothion 
Pk Ht 9.2 an :: 8.0 ng 

. R T 3.46 min 

Fenitrothion 
Pk Ht 8.8 :: 4.0 ng 
R T 3.94 min 

Fenitrooxon 
Pk Ht 6.0 an :: 8.0 ng 
R T 2.99 min 

o -
, "! "~ ___ I L.-----I 

o 2 't 
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EMERGENCY 6 
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EMERGENCY 6 

# 47 BUXl{ I 
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EMERGENCY 6 

# 32 CHECK III 

2 

A£TENT10N TlME 
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EMERGENCY 6 

REDUCED CHC1
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20 EMERGENCY 6 

I SAMPLE NO.6 

'« 
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~ Discussion: 

The GLC analysis showed considerable contamination of the 
. . 

chlorofonn used in the extraction procedure. All samples contained sane 

fenitrothian, however, it is interesting to note that only sample numbers 

2 and 3 fran the spray area showed the oxidation product, narrely fenitro-oxon. 

The amino fenitrothion was not detected in any of the samples analysed. 
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Gas Chranatographic· Conditions 

GC 

Detector 

Column 

Terrp (OC) 

OVen -

Detector 

Inlet 

carrier gas (ml/min) 

Gas Flow (mljmin) 

Attenuation 

Range 

Reoorder 

Chart speed (in/hr) 

Retention tirre (min) 

P~lati va retention tirr.e 
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EMERGENCY 7 . 

: 

· · 

: 

· · 

lIP t10del 7610A· 

FPD (P-m:Xle) 

6 ft x 4 TIm 1.D. - U shape 

3% 00-1 on Chranosorb W AW ~ 

(SO/lOa mesh) 

195 

170 

225 

N2 - 91 

H2 - 100 

Air - 50 

02 - 20 

32 

103 

HP Strip Chart 
Mcx:lel 712 SA 

Span 1 mv 

30 

Phosphamidon trans - 2.5 
cis - 3.0 

Fenitrothion - 3.S 

Phosphamidon trans - 0.66 
. cis - 0.79 

Feni trothion - 1.00 



EMERGENCY 7 I RESULTS 

Analysis* of Fenitrothion and Phosphamidon Insecticides in Coniferous 

Foliage Sanp1es Received fran New Brunswick on August 19, 1975. 

Sample Description of the Sample as Iribelled Weight Insecticide Concentration (ppn) 
No on the CClntainer (~.lason Jar) (g) Fenitrothion Phosphamidon** 

1 - 1387 Juniper I N.B. Control Pas. No. 1, May 30, 1975 100 0.07 

2 - 1387 Juni:r;;er, N. B. Control Pas. No. 3, lJT.ay 30, 1975 100 0.07 

3 - 1387. Juniper, N. B. Control Pas. 1\0. 4, May 30, 1975 100 0.07 

4 - 1388 Juniper, N.B~ Control - Balsam Fir (Methanol 
for Fenitrothion, June 4, 1975 100 0.03 

5 - 1388 Juniper, N.B. Control - Balsam Fir (Acetonitrile 
for Phosphamidon, June 4, 1975 100 0.03 

6 - 1389 Juniper, N.B. Wash Block East Plot (Acetonitrile 
for Phosphamidon) Balsam Fir, June 5, 1975 100 1.65 

7 - 1390 Juniper, N. B. Control Plot (Ethylacetate) 
Balsam, June 15, 1975 . 100 0.02 

8 - 1391 J':IDiper, N. B. Control (Ethylacetate) June 18, 1975 100 0.02 

9 - 1392 Juniper, N.B. Control piat (Ethylacetate for 
Phosphamidan and Fenitrothion) June 23 t 1975 100 0.01 

• 

* For methadology see CCRI, Inf. Rep. CC-X-64 (1974) and CC-X-66 (1974). 

** Total of cis and "trans iscmers. The percent ra-tio in technical material is ~ 73: 27 • 

. + t·tinimum detectable limit 0.01 ppll 

., 

.' 
, , 

N.D.-r. 

N.D. 

N.D. 

N.D. 

N.D. 

0.59 

N.D. 

N.D. 

N.D. 

....,J 
0 
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* STANDARD 

\ 
\ 

I 
I 

I 
I 

. 

\ 

* Phospharnidon 
Fenitrothion 
2 1J1 injection 

\ 
. 

R£TENTI0f'.I TiME: (rr. n'1. ) 

6 ng/liL 
4 ng/]Jl 

8 

Fenitrothion 
Pk Ht 10.8 an 
R T 4.0 min 

cis Phospharnidon 
Pk Ht 6.9 an 
R T 3.0 min 

trans Phosphamidon 
Pk Ht 2.0 an 
R T 2.5 min 



-..: 

l~ 
a 
Q

 
"Z 

r 
-

72 -
t
)
 

Z
 

Q
 

<
 

-
~
 

.0
 

1: 
~
 

.<
 

V> 

~ 
::c 

0 
~
 

:t 
III 

Q
. 

~
 

0 
0 

~
 

:c 
\-

Q
. 

V
l 

-
2: 

~
 

In 
<t. 

\.I' 
W

· 
cl 

C
! 

t"w 
"-

l-

La.J 

J-
O

i 
<

{ 
J 

a 
cl 
0 
N

 

,. \: ~ 

W
 

"-

0::: 
:::J 

1'-
q 

l-
0 

In
 

J 

....... 
C

 

LJ 
..... ~ 
,. 

~ ~ 
::; 
(.) 

-Z 0 
:z: 

~
 

0 
:t 

-
0 

J-
~
 

<.£. 
D

 
~
 

Q::' 
~
 

I-
ea 

-Z
 

0 

--.J 
J.u 

<
 

JL 

U
 

~
 

( W
,) 

J.. H
 ~
 1 "3 t-I 

'>t V
 3 d

 



- 73 -

20 EMERGENCY 7 
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E11ERGENCY 7 " 
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Discussion: 

After the results were processed and dOClUl1el1ted, we were infonred 

that sample number 6-1389 was an accidental inclusion in the series. The 

control plot was 3 miles fran the spray area and sanpling of foliage was 

done at the mid-crown section of conifer trees. No phosphamidon was 

detected in any of the sanples analysed, however, fenitrothion residues 

were found to exist below 0.07 ppn level. This was considered a good 

control area devoid of any contamination fran the June spray operations. 
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EMERGENCY 8 

Introduction: 

On June 26, 1975, the emergency .investigation team of the 

Environmental Impact Project headed by Dr C.H. Buckner, brought to the 

Pesticide Chemistry Section at CCRI, eight fresh field samples .in Mason 

jars - 2 red pine foliage, 2 soils, 2 fish and 2 sedinents - collected 

fran a fann located near the Larose Forest for the analysis of Orthene 

residues. The Larose Forest had been sprayed earlier with an aqueous 

fonnulation of Orthene at a dosage level of 8 oz AI/acre for control of -

spruce b~nn, ChoPistoneura fumiferana (Clem.). The eight samples 

were stored in a freezer until suitable analytical methodologies had 

been worked out for the Orthene and its neta1:x:>lite (Monitor) fran the 

substrates. 

Experimental : 

Aliquot (20-10 g) quantities of the samples were either 

macerated (foliage) in a Hobart chopper or cut into small pieces (fish) 

and hanogenized in a Sorvall for 5 min at speed 6 in presence of. 

2 x 100 ml of ethyl acetate. The hanogenates were filtered under suction 

using ItS and S sharkskinll filter paper. After washing the residues with 

20 ml portions of the extractant, they were discarded. The extracts of 

individual samples ~vere pooled separately, passed through columns of 

Na2S04 (50 g), which were rinsed with 2 x 25 rol of the solvent and flash 

evaporated to ca 10 rol. The concentrated extracts were transferred 

quantitatively to 250 ml separatory funnels along with 100 ml of CH3CN 

and equilibrated with 3 x 25 ml·of hexane. The non-polar phases were 

discarded and the polar ones were evaporated gently to dryness under 
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~ vacuum using a rotaJ:y evaporator. 

The chranatographic adsorbent column cleanups were achieved by 

dissolving each semple residue in 4 x 25 ml of diethyl ether and passing 

it through a Shell type glass column (26 an x 2 an) containing 15 g of 

E. Merck silica gel (0.05 - 0.22 mn extra pure 70-325 rresh AS'IM for column 

chranatography) sandwiched between 109 Na2S04 and prewashed with 50 ml 

ether. The colurrms were first eluted with 100 ml 5% CH30H in ether and 

all the eluates collected so far were discarded. The final eluations were 

done by using 250 ml of 10% 0i3OH in ether which brought down the residues 

of Orthene and its metabolite l-1onitor. The eluates were flash evaporated 

gently to dJ:yness, the residues were dissolved in rrethyl isobutyl ketone-' 

(MIl<) and analysed by GLe. 



Gas Chranatographic Conditions 

GC 

Detector 

Column 

Temp (~) 

(Program) oven-initial 

oven-final 

Rate 

Timing 

Detector 

Inlet 

Carrier gas (mljroin) 

Gas FICM (ml/min) 

Attenuation 

Range 

Recorder 

Chart speed (in/hr) 

Retention time (min) 
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EMERGENCY 8 

HP Model 810 

FPD (P-mode) 

18" x 0.25" (I.D.) coiled Teflon, 

1% Reoplex - 400 on Gaschran Q 

(100/200 roesh) 

130 (hold 1 min) 

180 (hold 4 min) 

15 / min 

8 min. 20 sec. 

200 

200 

Nitrogen - 40 

H2 - 150 

Air - 75 

Linear Instruments 

Span 1 Mv 

16 

Relative retention t.:i.ma 

r-Dnitor 4.28 

Orthene 5.91 

Monitor 0.72 

Orthene 1.00 



Serial 
No 

1 

2 

3 

4 

S 

6 

7 

8 

Sample 
No 

1198 - A 

1198 - B 

1199 - A 

1199 - B 

1200 - A 

1200 - B 

1201 - A 

1201 - B 

- 83 -

PESULTS 

Sample Description 

Red Pine* Foliage 

Red P.ine* Foliage 

Soil* + (sand) 

Soil* + (sand) 

Fish 

Fish 

Sedi!'1'.ent * + 

Sedin:e..l1t * + 

·8 

Residue conc. (ppn) "as safi?led." 
Orthene ¥.:anitor Total 

1.25 0.15 1.40 

0.70 T 0.70 

N.D. N .. D. N.D .. 

N.D. N.D. N .. D .. 

N.D. N.D. N.D. 

N.D. N.D .. N.D. 

N.D. N.D. N.D. 

N.D. N.D. N.D. 

* Moisture Content Foliage 55%, Sa..,d 42%, Sedimal1:t 52% 

+ pH : Soil 5.3, Sediment 6.6 

N.D. : Not Detectable 

T : Traces « 0.05 p~) 
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20 EMERGENCY 8 

* ORrHENE STANDARD 

* Orthene 2 ng/ lJl 
Monitor 15 ng/ til 
2 1Jl injection 

i5 

LO 

: 
, : 
.. 

• ! 

5 

! Or ---I l I ; 

o 4-
REle.NTlON 

8 

TIME 

J2-

(~IV'l.) ~ 

Orthene 
Pk Ht· 16.1 an 
R T 5.9 min 

Monitor 
Pk Ht 6.5 an 
R T 4.3 min 

~ 
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EMERGENCY 8 

RED PINE 
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EMERGENCY 8 

SOIL 
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EMERGENCY 8 
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Discussion: 

The rec:x:weries of Orthene and Monitor fran spiked samples of 

foliage and soil were good. The method developed is manageable and sensitive 

enough to detect up to 0.05 pp:n levels of the parent insecticide and its 

degradation product. Below this level, the noise level increased 

considerably due to the coextractive :i.rrq;>urities present in the final 

concentrate and the detection becane extremely difficult and the results, 

if reported, would be unreliable. It was also noted that the polar 

Reoplex bled quickly while operating due to the t:enp=rature fluctuations 

and required frequent costly but unavoidable replacements, thus delaying 

considerably the progress of work and increasing the overall cost of 

analysis. 

Except for the ~ foliage samples analysed, none of the other 

six contained any Orthene or its degradation product above the deteC-~le 

level (0.05 ppn). The GIC responses for the four types of substrates 

analysed are shown in the previous pages and the calibration curves for 

the insecticides are also given. The background interferences in 

the chranatograms are negligible showing that the extraction, separation, 

cleanup and the GIC operations were excellent and the procedure is 

adequately suitable for the residue analysis of Orthene and Monitor fran 

the forest envirornnental samples. 

The chranatographic profile for the Orthene (4 ng) and Monitor 

(30 ng) standards are given in Fig. 1. The peaks are narrow and 

syrcmetrical with good reproductivity and absence of any additional peaks. 

The method developed at this Institute has been used to extract 

~ and quantify spiked forest soils, natural waters and coniferous foliage 
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sarrples containing Orthene and Monitor at 5 and 10 ng/g levels respectively. 

The percent recoveries for triplicate analysis of the three substrates with 

respective coefficient of variations are given belCM'. 

Substrate Percent Recovery Coefficient of 
variation 

Water* 94 5 

Foliage 87 6 

Soil 84 9 

* Ethyl acetate-was used for the extraction after fanning . __ 

a slun:y with anhydrous Na2S04. Chlorofonn also appears 

to be a good solvent for extracting the residues fran the 

slurry. PreliminaJ:y studies showed a recovery of 98 ± 2% 

recovery. 

RecoveJ:Y studies for sp:iked fish and sediments have not been 

carried out during the course of this investigation due to lack of time and 

facilities. Such studies will be undertaken as soon as the current 

pressure on the section is decreased. In all probability, it is asstmed 

that the percent recoveries in these ~ substrates will be above 80% 

with a coefficient of variation of 5. 
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EMERGENCY 9 

Introduction: 

Fenitrothion is one of the pesticides used extensively since 1969 

for the control of spruce budwJnn. Concern about the netabolic prcxlucts 

especially S-met.l:\Yl had arisen since the S-rrethyl was approx:i.roately 1,000 

tUnes rore toxic than the parent caopound. 

On October 8, 1975, a sarrple of feni trothion (premitun grade) fran 

Sumitcm:> Chemical Co. of Japan had been received through Dr Buckner, Head 

of the Envirormental Impact Studies of CCRI, for analysis. The task on 

hand was to detennine the purity of the material and the S-methyl content, 

if any, in the sample. 

Experimental : 

The material was .made up in benzene and diluted suitability for 

GI..C analysis. For nore details see Infonnation Report CC-X-95*. 

Results: 

ANALYSIS OF FENITROTHION SPRAY FORMULATION 

Identification 

Sumi thion Fonnulation (1) 

SUmithion Fonnulation (2) 

Mean 

Percentage Purity 
(wt/wt) 

89.9 

94.0 

92.0 

* Sundaram, K.M.S., 1975. Phosphamidon Isomer in Coniferous Foliage. Env. 
Can. Inf. Rept. CC-X-95. 



Gas ChrCIP.atographic Conditions 

GC 

Detector 

Column 

Temp (OC) 

OVen 

Detector 

Inlet 

carrier gas (ml/rnin) 

Gas F1CM (ml/min) 

Attenuation 

Range 

Recorder 

Chart speed (injhr) 

Retention time (min) 

Relative retention time 
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EMERGENCY 9 

lIP Model 7610A 

FPD (P-node) 

4 ft. x 3.5 rom I.D. 

5% OV-I on Chranosorb ~1 NIl IM:S 

(80/100 mesh) 

195 

175 

220 

N2 - 92 

H2 - 150 

Air - 50 

lIP Strip Chart 
~1ode1 7128A 

spari 1 rnv 

30 

Fenitro-oxon - 3.4 
Fenitrothion - 4.4 
S-rretby1 Fenitrothion - 6.5 

Fenitro-oxon - 0.52 
Fenitrothion - 0.68 
S-rcethy1 Fenitrothion - 1.00 
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EMERGENCY 9 0 

* FENITRCYrHION STANDARD 

* Fenitrothion 
Feni trooxon 
S-methyl Fenitrothion 
2 pl injection 

2.5 ng/1Jl 
4.0 ng/ J,Il 
6.0 ng/lJl 

/' '. \.. rr: 1 r1. ) 

8 

Fenitrothion 
'Pk Ht 8.9 an 
OR T 4.4 min 

Fenitrooxon 
Pk Ht 7.4 an 
R T 3.4 min 

S-methyl 
Pk Ht 5.3· an 
R T 6.5 min 
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EMERGENCY 9 

* SUMarHION FORMUIATION 

* Sumothion 1.135 ng/}il 
4 }Jl injection 
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20 B·1ERGENCY 9 

* SUMITHION FORMULATION 

*Sumithion 113.5 ng/~1 
2 1J1 injection 
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Discussion: 

No S-:rretbyl isaner was found in the fonnulation according to the 

exper.irnental conditions. If any S-:rrethyl derivative was present in the 

sample analysed, it. could have been belCM the detectable limit of ca 3 ppb. 
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