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PREFACE

The California Departnment of Fish and Gane (CDFG is
responsi ble for protection and managenent of fish and wildlife.
The CDFG protects fish and wildlife from pesticide hazards
t hrough consultation with the California Environnental Protection
Agency's Departnent of Pesticide Regulation (DPR) Pesticide
Regi stration and Eval uation Commttee and Pestici de Advisory
Commttee. The State Water Resources Control Board and the
Regi onal Water Quality Control Boards also protect fish and
wildlife by pronulgating and enforcing water quality standards
for pesticides and other toxic materials. 1In recognition of the
need for applicable environnmental standards for fish and
wildlife, the DPR contracted with the CDFG to assess the effects
of pesticides on fish and wildlife and to facilitate devel opnent
of water quality criteria to protect aquatic organi sns.

This docunent is the fifth in a series of pesticide hazard
assessnments. Hazard assessnents have al so been prepared for the
her bi ci des nolinate and thiobencarb, and for the insecticides
met hyl parat hi on, carbofuran, and chl orpyrifos.
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SUMVARY

A freshwater Water Quality Criterion (WQC) for protection of
aquatic organisnms fromthe insecticide diazinon was devel oped and
a hazard assessnment was perfornmed for California s Sacranento- San
Joaquin River system Insufficient data were available to derive
a sal twater WX

Si xty-nine tests on the acute and chronic effects of
di azinon to aquatic aninmals were reviewed and eval uated. The
nost acutely sensitive freshwater species tested was the anphi pod
Gammarus fasciatus with a nmean 96-h LG, value of 0.20 pg/L. The
| onest Maxi mum Accept abl e Toxi cant Concentration (MATC) val ue was
0.23 pg/L for the freshwater cladoceran Daphnia magna. The
cal cul ated Final Acute Value (FAV) for diazinon was 0.16 pg/L.
The Final Acute-Chronic Ratio (FACR) was 4, and the Final Chronic
Val ue (FCV) was 0.04 pg/L (FCVv=FAV/ FACR).

Freshwat er aquatic organi sns shoul d not be affected
unacceptably if the four-day average concentration of diazinon
does not exceed 0.04 pg/L, and if the one-hour average
concentration does not exceed 0.08 pg/L nore than once every
three years.

The U. S. Environnmental Protection Agency (EPA) has not
established a WQC for diazinon. However, the National Acadeny of
Sci ences recommended a gui deline of 0.009 pg/L for the protection
of aquatic life. The NAS guideline is |lower than the CDFG WQC
because the ACR val ue of 100 used by the NAS is nmuch | arger than
current data indicate is appropriate. The California Departnent
of Fish and Gane WQC was derived using current toxicity data and
hazard assessnment procedures.

Al t hough di azi non was detected in the Sacranmento-San Joaquin
Ri ver system at concentrations as high as 36.8 ug/L, nore typi cal
concentrations ranged from0.01 to 1.0 pug/L (Table 1). A
conpari son of detected concentrations of diazinon with toxicity
data and the WQC i ndi cates that diazinon my present a hazard to
aquatic invertebrates, especially nysids and cl adocerans.



Acute toxicity data were available for seven of the eight
freshwater famlies recomended by EPA for devel opnent of
nunerical criteria. Paired acute and chronic tests should be
performed with i nvertebrates such as Neonysis nmercedis and
Ceri odaphni a dubia. Neomysis nercedis is a native estuarine
nmysid and cl adocerans are widely distributed invertebrates. An
acute test should be conducted on a freshwater nollusk to
conplete the eight famlies, however, this value is unlikely to
| oner the WQC. Paired acute and chronic toxicity tests should be
performed with fish such as rai nbow trout Oncorhynchus nykiss to
better define effects on fish.
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| NTRODUCTI ON

The or ganophosphate insecticide and nematicide diazinon is
used on alfalfa, nuts, stone fruits, vegetables, and other crops.
In 1992 approxi mately 612,455 kg of diazinon were used in
California (California Departnent of Pesticide Regulation n.d.).

The Central Valley Regional Water Quality Control Board
(CVRWQCB), the DPR, and the U S. Geol ogi cal Survey (USGS)
nmoni t ored di azinon in the Sacranento-San Joaquin River system
(Table 1). Detected concentrations of diazinon ranged fromO0. 01
to 36.8 pg/L. Typical concentrations ranged from0.01 to 1.0
pg/ L. Sanples coll ected by DPR were al so anal yzed for di azoxon,
an oxygen anal og of diazinon. D azoxon was detected in only one
sanple. (L. Ross DPR pers. conm)

The U. S. Environnmental Protection Agency (EPA) has not
established a Water Quality Criterion (WQC) for diazinon.
However, the National Acadeny of Sciences (NAS) has recommended
an aquatic life guideline of 0.009 pg/L (NAS 1973). The NAS
guideline is |lower than current data have shown to be necessary
because the NAS application factor of 0.01 does not accurately
represent the acute/chronic relationship for diazinon. Neither
the U S. Food and Drug Administration nor the State of California
have established diazinon action |evels for human consunption (B
Brodberg. California Ofice of Environmental Health Hazard
Assessnment. pers. conm)

The effects of diazinon were assessed by evaluating toxicity
tests for conformance with specific criteria adapted fromthe EPA
and the American Society for Testing and Materials (ASTM.

Al t hough toxicity tests were not required to conply with al
criteria, tests were rejected if they did not observe certain

i nportant procedures. The WX was cal cul ated usi ng accepted data
and net hods adapted from EPA (1985a) guidelines (Appendi x A).



Table 1. Concentrations of diazinon (ug/L) detected in the Sacranento- San
Joaquin River system March 1991 through February 1993

___Date Locati on? Concentration
4713/ 92 Bi shop Cut at Eight Mle Slough 0.01°
1/ 20/ 92 Central Road Drain 0.01°b
2/ 10/ 92 Clark's Ditch at Wiite Road 0. 445
2/ 17/ 92 Clark's Ditch at Wite Road 1.41b
3/ 04/ 91 Del Puerto Creek 0. 10°
3/19/91 Del Puerto Creek 0. 03°b
4/ 23-26/91 Del Puerto Creek 0. 05°b
5/ 15/ 91 Del Puerto Creek 0. 04b
5/ 28/ 91 Del Puerto Creek 0.42°b
12/ 23/ 91 Del Puerto Creek 0.01°b
1/ 05/ 92 Del Puerto Creek 0.12°b
2/ 03/ 92 Del Puerto Creek 2. 60°
2/ 10/ 92 Del Puerto Creek 1.30°
4/ 06/ 92 Del Puerto Creek 0. 02°b
4/ 27192 Del Puerto Creek 0. 02°b
5/ 04/ 92 Del Puerto Creek 0.01°b
5/ 11/ 92 Del Puerto Creek 0.22°b
5/ 18/ 92 Del Puerto Creek 0. 01°b
5/ 25/ 92 Del Puerto Creek 0. 20°
6/ 01/ 92 Del Puerto Creek 0. 02°b
6/ 15/ 92 Del Puerto Creek 0.01°b
6/ 22/ 92 Del Puerto Creek 0. 02°b
2/ 15/ 93 Delta at Chipps Island 0. 20¢
2/ 18/ 93 Delta at Martinez 0.11d
2/ 20/ 93 Delta at Martinez 0.12d
2/ 17/ 92 Feat her River at Lee Road 0. 08P
1/ 27/ 92 French Canp Sl ough at Mant hey 0. 46°
2/ 03/ 92 French Canp Sl ough at Mant hey 0. 25°
2/ 10/ 92 French Canp Sl ough at Mant hey 0. 85°
2/ 10/ 92 French Canp Sl ough at Mant hey 1.26°
2/ 10/ 92 French Canp Sl ough at Mant hey 1.22°
1/ 27/ 92 G | sizer Slough at G Washi ngton Road 0. 83"
2/ 03/ 92 G | sizer Slough at G Washi ngton Road 3.97°
2/ 10/ 92 G | sizer Slough at G Washi ngton Road 3.39°
2/ 17/ 92 G | sizer Slough at G Washi ngton Road 6. 84°
2/ 24192 G | sizer Slough at G Washi ngton Road 0. 51°
2/ 08/ 93 Hi ghl i ne Spill way 2.54¢
3/ 04/ 91 I ngr am Hospi tal Creeks 0. 02°
3/19/91 I ngr am Hospi tal Creeks 0.02°
4/ 23- 26/ 91 I ngram Hospital Creeks 0. 04°
5/ 15/ 91 I ngr am Hospi tal Creeks 0.03°
5/ 28/ 91 I ngr am Hospi tal Creeks 0.03°
9/ 09/91 I ngram Hospi tal Creeks 0. 01°
10/ 24/ 91 I ngr am Hospi tal Creeks 0.19°
12/ 04/ 91 I ngram Hospi tal Creeks 0. 31°
12/ 23/91 I ngr amk Hospi tal Creeks 0. 01°
1/ 05/ 92 I ngr amk Hospi tal Creeks 0. 16°
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Table 1. Continued -2-

Dat e Locati on? Concentration
1/ 28-30/92 I ngram Hospital Creeks 0.09°
1/ 28-30/92 I ngram Hospital Creeks 0. 06°
1/ 30/ 92 I ngram Hospital Creeks 0. 06¢
2/ 10/ 92 I ngr am Hospi tal Creeks 0. 24b
2/ 19/ 92 I ngram Hospital Creeks 0. 20¢
3/09/92 I ngr am Hospi tal Creeks 0. 06°
3/ 16/ 92 I ngr am Hospi tal Creeks 0.02°
4/ 271 92 I ngram Hospi tal Creeks 0. 02°
5/ 04/ 92 I ngram Hospi tal Creeks 0. 01°
5/ 11/ 92 I ngr am Hospi tal Creeks 0. 06°
5/ 18/ 92 I ngr am Hospi tal Creeks 0. 05°
5/ 25/ 92 I ngr am Hospi tal Creeks 1. 80"
6/ 01/ 92 I ngr am Hospi tal Creeks 0.07°
6/ 15/ 92 I ngr am Hospi tal Creeks 0. 01°
6/ 22/ 92 I ngr am Hospi tal Creeks 0. 01°
1/ 17/ 93 I ngram Hospital Creeks 0. 16¢
2/ 10/ 93 I ngram Hospital Creeks 0.41c
2/ 10/ 92 Ledgewood Creek at Portsnouth 0. 30°
2/ 08/ 93 Li vi ngston Spil | way 0. 78¢
1/ 20/ 92 Lone Tree Creek at Austin Road 0. 12°
1/ 27/ 92 Lone Tree Creek at Austin Road 1. 04°
2/ 03/ 92 Lone Tree Creek at Austin Road 0. 98"
2/ 10/ 92 Lone Tree Creek at Austin Road 2.79°
2/ 17/ 92 Lone Tree Creek at Austin Road 0. 32°
4/ 23- 26/ 91 Los Banos Creek 0. 01°
1/ 28-30/92 Los Banos Creek 0. 02°
2/ 17/ 92 Los Banos Creek 0. 06¢
2/ 08/ 93 Los Banos Creek 0.11¢c
2/ 10/ 92 Marsh Creek at Cypress Road 0. 28b
1/ 20/ 92 Merced River 0. 08"
1/ 28/ 92 Merced River 0. 10¢
1/28-30/92 Merced River 0. 10°
2/ 17/ 92 Merced River 0. 32°
2/ 18/ 92 Merced River 0. 07¢
3/09/92 Merced River 0. 04°
4/ 13/ 92 Merced River 0. 01°
1/ 16/ 93 Merced River 0. 08¢
2/ 09/ 93 Merced River 0. 40¢
1/ 27/ 92 Mokel ume River at New Hope Road 0.23b
2/ 17/ 92 Mokel ume Ri ver at New Hope Road 0.02°
4/ 23- 26/ 91 Mud Sl ough 0. 02°
2/ 17/ 92 Mud Sl ough 0. 06¢
2/ 08/ 93 Mud Sl ough 0.17v¢



4/ 23-26/91 Newman Wast eway 0. 01°



Table 1. Continued - 3-

___Date Location? Concentration
1/28-30/92 Newman Wast eway 0.03°
1/28-30/92 Newman Wast eway 0.09°
2/ 17/ 92 Newman WAst eway 2.14¢
1/ 15/ 93 Newman WAst eway 0. 05¢
2/ 09/ 93 Newman WAst eway 36. 8¢
2/ 16/ 92 Od River at Tracy Road 0.07°
2/ 03/ 92 O d River at Cohen Road 0. 10°
2/ 17/ 92 O d River at Cohen Road 0. 250
2/ 17/ 92 O d River at Cohen Road 0. 35b
2/ 17/ 92 O d River at Cohen Road 0.47b
3/ 04/ 91 Orestinba Creek 0.02b
3/19/91 Oresti nba Creek 0. 30°
4/ 15/ 91 Orestinba Creek 0. 44c¢
4/ 15/ 91 Orestinba Creek 0. 52¢
4/ 18/ 91 Oresti nba Creek 0.02b
5/ 15/ 91 Orestinba Creek 0. 01b
2/ 10/ 92 Oresti nba Creek 0. 26°
2/ 17/ 92 Orestinba Creek 0. 38b
2/ 18/ 92 Orestinba Creek 0. 60¢
4/ 20/ 92 Orestinba Creek 0. 01b
4/ 27/ 92 Orestinba Creek 0. 01b
5/ 04/ 92 Orestinba Creek 0. 01b
5/ 11/ 92 Orestinba Creek 0. 18"
5/ 18/ 92 Orestinba Creek 0.07b
5/ 25/ 92 Orestinba Creek 0. 88b
6/ 01/ 92 Orestinba Creek 0.02b
6/ 22/ 92 Orestinba Creek 0.03b
7129/ 92 Orestinba Creek 0. 08¢
2/ 09/ 93 Orestinba Creek 0.07¢
2/ 12/ 93 Sacranmento River at Freeport 0. 39¢
2/ 21/ 93 Sacranento River at Freeport 0. 19¢
2/ 22/ 93 Sacranento River at Freeport 0. 19¢
2/ 13/ 93 Sacranmento River at Rio Vista 0. 28d
4/ 14/ 91 Salt Sl ough 0. 06¢
4/ 23/ 91 Salt Sl ough 0. 07¢
4/ 23-26/91 Salt Slough at HW 165 0.02b
1/ 28-30/92 Salt Sl ough 0. 01b
3/ 16/ 92 Salt Slough at HW 165 0.33b
4/ 13/ 92 Salt Slough at HW 165 0. 01b
4/ 27/ 92 Salt Slough at HW 165 0.17b
5/ 04/ 92 Salt Slough at HW 165 0. 06P
5/ 11/ 92 Salt Slough at HW 165 0.02b
5/ 18/ 92 Salt Slough at HW 165 0.03b
5/ 25/ 92 Salt Slough at HW 165 0. 04b
6/ 01/ 92 Salt Slough at HW 165 0.02b
6/ 22/ 92 Salt Slough at HW 165 0. 01b
8/ 24/ 92 Salt Sl ough 0.17¢
2/ 08/ 93 Salt Sl ough 0.13¢



Table 1. Continued -4-

Dat e Locati ona Concentration
5/ 15/ 91 San Joaquin River at Airport Road 0. 01°
6/ 12/ 91 San Joaquin River at Airport Road 0. 02°
1/ 20/ 92 San Joaquin River at Airport Road 0. 04°
1/ 28-30/92 San Joaquin River at Airport Road 0. 05°
1/ 28-30/92 San Joaquin River at Airport Road 0.09°
2/ 17/ 92 San Joaquin River at Airport Road 0.28°
3/09/92 San Joaquin River at Airport Road 0. 04°
5/11/92 San Joaquin River at Airport Road 0. 01°
5/ 18/ 92 San Joaquin River at Airport Road 0. 05°
5/ 25/ 92 San Joaquin River at Airport Road 0. 06"
6/01/92 San Joaquin River at Airport Road 0. 01°
2/ 03/ 92 San Joaquin River at Bowman Road 0. 04°
2/ 17/ 92 San Joaquin River at Bowman Road 0.67°
2/ 17/ 92 San Joaquin River at Bowman Road 0. 47"
2/ 24192 San Joaquin River at Bowman Road 0. 40°
4/ 23/ 91 San Joaquin River at Frenont Ford 0. 08¢
4/ 23- 26/ 91 San Joaquin River at Frenont Ford 0. 21°
2/ 17/ 92 San Joaquin River at Frenont Ford 0. 05¢
8/ 25/ 92 San Joaquin River at Frenont Ford 0. 28¢
2/ 09/ 93 San Joaquin River at Frenont Ford 0.17¢
4/ 23- 26/ 91 San Joaquin River at HW 165 0. 05°
1/ 28-30/92 San Joaquin River at HW 165 0.03°
1/ 28-30/92 San Joaquin River at HW 165 0. 15°
4/ 23- 26/ 91 San Joaquin River at Hills Ferry 0.09°
4/ 24/ 91 San Joaquin River at Hills Ferry 0. 08¢
6/12/91 San Joaquin River at Hills Ferry 0. 01°
1/ 28/ 92 San Joaquin River at Hills Ferry 0. 09¢
1/ 28-30/92 San Joaquin River at Hills Ferry 0.03°
1/ 28-30/92 San Joaquin River at Hills Ferry 0.09°
2/ 18/ 92 San Joaquin River at Hills Ferry 0.13¢
3/16/92 San Joaquin River at Hills Ferry 0. 38"
4/ 27/ 92 San Joaquin River at Hills Ferry 0.07°
5/ 04/ 92 San Joaquin River at Hills Ferry 0. 06"
5/11/92 San Joaquin River at Hills Ferry 0.02°
5/ 18/ 92 San Joaquin River at Hills Ferry 0. 02°
5/ 25/ 92 San Joaquin River at Hills Ferry 0.03°
6/01/92 San Joaquin River at Hills Ferry 0.02°
6/ 22/ 92 San Joaquin River at Hills Ferry 0. 01°
8/ 25/ 92 San Joaquin River at Hills Ferry 0. 06¢
2/ 09/ 93 San Joaquin River at Hills Ferry 1.69¢
4/ 23- 26/ 91 San Joaquin River at Laird Park 0. 06"
5/ 15/ 91 San Joaquin River at Laird Park 0. 01°
5/ 28/ 91 San Joaquin River at Laird Park 0. 06"
9/ 09/ 91 San Joaquin River at Laird Park 0. 01°
9/ 26/ 91 San Joaquin River at Laird Park 0. 01°
10/ 24/ 91 San Joaquin River at Laird Park 0. 01°
10/ 30/ 91 San Joaquin River at Laird Park 0. 01°



11/13/91 San Joaquin River at Laird Park 0. 01°



Table 1. Continued -5-

Dat e Locati on? Concentration
1/ 05/ 92 San Joaquin River at Laird Park 0. 02°
1/ 20/ 92 San Joaquin River at Laird Park 0. 07¢
1/ 20/ 92 San Joaquin River at Laird Park 0. 01°
1/ 23/ 92 San Joaquin River at Laird Park 0. 10¢
1/ 28-30/92 San Joaquin River at Laird Park 0. 04°
1/ 28-30/92 San Joaquin River at Laird Park 0.09°
1/ 30/ 92 San Joaquin River at Laird Park 0. 09¢
2/ 03/ 92 San Joaquin River at Laird Park 0. 08¢
2/ 03/ 92 San Joaquin River at Laird Park 0. 06"
2/ 06/ 92 San Joaquin River at Laird Park 0. 09¢
2/ 10/ 92 San Joaquin River at Laird Park 0.07°
2/ 10/ 92 San Joaquin River at Laird Park 0.12¢
2/ 13/ 92 San Joaquin River at Laird Park 0. 35¢
2/ 19/ 92 San Joaquin River at Laird Park 0. 14¢
2/ 24192 San Joaquin River at Laird Park 0. 08¢
2/ 27192 San Joaquin River at Laird Park 0. 06¢
3/02/92 San Joaquin River at Laird Park 0. 05¢
3/09/92 San Joaquin River at Laird Park 0. 04°
3/09/92 San Joaquin River at Laird Park 0. 06¢
3/ 12/ 92 San Joaquin River at Laird Park 0. 10¢
3/16/92 San Joaquin River at Laird Park 0.07°
3/16/92 San Joaquin River at Laird Park 0. 09¢
3/19/92 San Joaquin River at Laird Park 0. 09¢
3/ 23/ 92 San Joaquin River at Laird Park 0. 05¢
3/ 30/ 92 San Joaquin River at Laird Park 0.03°
3/ 30/ 92 San Joaquin River at Laird Park 0. 06¢
4/ 06/ 92 San Joaquin River at Laird Park 0.02°
4/ 13/ 92 San Joaquin River at Laird Park 0.02°
4/ 20/ 92 San Joaquin River at Laird Park 0. 02°
4/ 27/ 92 San Joaquin River at Laird Park 0.03°
5/ 04/ 92 San Joaquin River at Laird Park 0.02°
5/ 18/ 92 San Joaquin River at Laird Park 0. 04°
5/ 25/ 92 San Joaquin River at Laird Park 0.02°
6/01/92 San Joaquin River at Laird Park 0.02°
6/ 22/ 92 San Joaquin River at Laird Park 0. 02°
8/ 05/ 92 San Joaquin River at Laird Park 0. 21c
1/ 07/ 93 San Joaquin River at Laird Park 0. 08¢
1/11/93 San Joaquin River at Laird Park 0. 27¢
1/ 14/ 93 San Joaquin River at Laird Park 1.09¢
1/ 17/ 93 San Joaquin River at Laird Park 0.17¢
1/ 21/ 93 San Joaquin River at Laird Park 0. 14¢
1/ 21/ 93 San Joaquin River at Laird Park 0.13¢
1/ 28/ 93 San Joaquin River at Laird Park 0. 07¢
2/01/93 San Joaquin River at Laird Park 0. 09¢
2/ 04/ 93 San Joaquin River at Laird Park 0. 23¢
2/ 10/ 93 San Joaquin River at Laird Park 0.77¢
2/11/93 San Joaquin River at Laird Park 1.22¢
2/ 15/ 93 San Joaquin River at Laird Park 0. 25¢
2/18/93 San Joaquin River at Laird Park 0. 15¢
2/ 22/ 93 San Joaquin River at Laird Park 0.11c
2/ 25/ 93 San Joaquin River at Laird Park 0. 06¢
4/ 23- 26/ 91 San Joaquin River at Maze Bl vd 0. 02°
1/ 28-30/92 San Joaquin River at Maze Bl vd 0. 11°
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1/ 28-30/92 San Joaquin River at Maze Bl vd 0.07°
1/ 30/ 92 San Joaquin River at Maze Bl vd 0.11c
2/ 19/ 92 San Joaquin River at Maze Bl vd 0.17¢



Table 1. Continued -6-

Dat e Locati ona Concentration
1/ 17/ 93 San Joaquin River at Maze Bl vd 0. 15¢
2/ 10/ 93 San Joaquin River at Maze Bl vd 0. 37¢
8/ 19/ 92 San Joaquin River just above Merced River 0. 07¢
1/ 28/ 92 San Joaquin River at Newman Wast eway 0. 09¢
1/ 29/ 92 San Joaquin River at Patterson 0. 08¢
2/ 19/ 92 San Joaquin River at Patterson 0.11¢c
8/ 05/ 92 San Joaquin River at Patterson 0. 18¢
8/ 26/92 San Joaquin River at Patterson 0. 06¢
2/ 10/ 93 San Joaquin River at Patterson 1.18¢
1/ 27/ 92 San Joaquin River at Stevenson 0. 15¢
2/ 17/ 92 San Joaquin River at Stevenson 0. 06¢
2/ 08/ 93 San Joaquin River at Stevenson 0. 26¢
1/31/92 San Joaquin River at Vernalis 0. 09¢
2/ 19/ 92 San Joaquin River at Vernalis 0. 15¢
1/ 17/ 93 San Joaquin River at Vernalis 0.13¢
2/ 08/ 93 San Joaquin River at Vernalis 0.77¢
2/ 10/ 93 San Joaquin River at Vernalis 0. 36¢
2/11/93 San Joaquin River at Vernalis 1.07d
4/ 23- 26/ 91 San Joaquin River at West Min 0. 06°
1/ 28-30/92 San Joaquin River at West Miin 0. 08"
1/ 28-30/92 San Joaquin River at West Min 0. 05°
3/ 04/ 91 Spani sh Grant Conbi ned Drain 0. 02°
3/19/91 Spani sh Grant Conbi ned Drain 0. 02°
4/ 18/ 91 Spani sh Grant Conbi ned Drain 0. 01°
5/ 15/ 91 Spani sh Grant Conbi ned Drain 0.02°
5/ 28/ 91 Spani sh Grant Conbi ned Drain 0. 05°
6/ 12/ 91 Spani sh Grant Conbi ned Drain 0. 02°
1/ 05/ 92 Spani sh Grant Conbi ned Drain 0.08°
2/ 10/ 92 Spani sh Grant Conbi ned Drain 0. 02°
2/ 17/ 92 Spani sh Grant Conbi ned Drain 0. 06"
4/ 13/ 92 Spani sh Grant Conbi ned Drain 0.03°
4/ 271 92 Spani sh Grant Conbi ned Drain 0. 02°
5/ 04/ 92 Spani sh Grant Conbi ned Drain 0. 01°
5/ 11/ 92 Spani sh Grant Conbi ned Drain 1.20°
5/ 18/ 92 Spani sh Grant Conbi ned Drain 0. 08"
5/ 25/ 92 Spani sh Grant Conbi ned Drain 0.07°
6/ 01/ 92 Spani sh Grant Conbi ned Drain 0.02°
6/ 15/ 92 Spani sh Grant Conbi ned Drain 0. 01°
6/ 22/ 92 Spani sh Grant Conbi ned Drain 0. 02°
1/ 16/ 93 Spani sh Grant Conbi ned Drain 0. 15¢
2/ 09/ 93 Spani sh Grant Conbi ned Drain 0.19¢
4/23-26/91 St ani sl aus Ri ver 0.01°b
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6/ 12/ 91 St ani sl aus Ri ver 0.02b

1/ 20/ 92 St ani sl aus Ri ver 0.02b
1/ 28-30/92 St ani sl aus Ri ver 0. 10°
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Table 1. Continued -7-

___Date Location? Concentration
1/28-30/92 St ani sl aus Ri ver 0. 04b
1/ 30/ 92 St ani sl aus Ri ver 0. 10¢
2/ 17/ 92 St ani sl aus Ri ver 0. 06°
2/ 10/ 93 St ani sl aus Ri ver 0. 11¢
2/ 09/ 93 St evi nson Spi | | way 1.32¢
1/ 20/ 92 Tuol umMme Ri ver 0. 03°b
1/28-30/92 Tuol umMme Ri ver 0. 09°b
1/28-30/92 Tuol umMme Ri ver 0. 04b
1/ 30/ 92 Tuol ume Ri ver 0. 09¢
2/ 17/ 92 Tuol umMme Ri ver 0. 35°b
2/ 19/ 92 Tuol ume Ri ver 0.22¢
5/ 18/ 92 Tuol umMme Ri ver 0. 02°b
5/ 25/ 92 Tuol umMme Ri ver 0. 03°b
6/ 01/ 92 Tuol umMme Ri ver 0.01°b
6/ 22/ 92 Tuol umMme Ri ver 0.01°b
2/10/93 Tuol ume Ri ver 0.18¢
3/04/91 Turlock Irrigation Drain #3 0.19°
3/19/91 Turlock Irrigation Drain #3 0. 04°
4/ 04/ 91 Turlock Irrigation Drain #3 0. 02°
1/ 05/ 92 Turlock Irrigation Drain #3 0. 20°
2/ 10/ 92 Turlock Irrigation Drain #3 2.60°
2/ 17/ 92 Turlock Irrigation Drain #3 0. 82°
3/02/92 Turlock Irrigation Drain #3 0. 330
3/09/92 Turlock Irrigation Drain #3 0.27°
3/16/92 Turlock Irrigation Drain #3 0.18°
5/ 04/ 92 Turlock Irrigation Drain #3 0.03°
5/11/92 Turlock Irrigation Drain #3 0. 01°
3/19/91 Turlock Irrigation Drain #5 0.03°
4/ 04/ 91 Turlock Irrigation Drain #5 0. 04°
4/ 23- 26/ 91 Turlock Irrigation Drain #5 0.02°
12/18/91 Turlock Irrigation Drain #5 0. 08"
1/ 05/ 92 Turlock Irrigation Drain #5 0. 05°
1/ 13/ 92 Turlock Irrigation Drain #5 0.17°
1/ 20/ 92 Turlock Irrigation Drain #5 0.09°
1/ 28-30/92 Turlock Irrigation Drain #5 0. 45°
1/ 28-30/92 Turlock Irrigation Drain #5 0. 54°b
1/ 29/ 92 Turlock Irrigation Drain #5 0. 45¢
2/ 03/ 92 Turlock Irrigation Drain #5 0. 26°
2/ 10/ 92 Turlock Irrigation Drain #5 0.29°
2/ 17/ 92 Turlock Irrigation Drain #5 0. 05°
3/09/92 Turlock Irrigation Drain #5 0. 08"
4/ 27/ 92 Turlock Irrigation Drain #5 0. 01°
5/ 04/ 92 Turlock Irrigation Drain #5 0. 01°
5/11/92 Turlock Irrigation Drain #5 0. 01°
1/ 16/ 93 Turlock Irrigation Drain #5 0.12¢
2/ 09/93 Turlock Irrigation Drain #5 1.69¢
1/ 20/ 92 Turlock Irrigation Drain #6 0.02°
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1/ 20/ 92 Turlock Irrigation Drain #6 0.09°
2/ 03/ 92 Turlock Irrigation Drain #6 0. 11°
2/ 10/ 92 Turlock Irrigation Drain #6 0. 91°
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Table 1. Continued - 8-

Dat e Locati on? Concentration
2/ 17/ 92 Turlock Irrigation Drain #6 0. 35°
4/ 06/ 92 Turlock Irrigation Drain #6 0. 01°
4/ 06/ 92 U atis Creek at Sal em Road 0. 24b

a These and other |ocations were sanpled in 1991, 1992, and 1993.
Only the dates on which diazinon was detected are |isted.

b Unpublished data from nonitoring by the Central Valley Regiona
Water Quality Control Board

¢ Unpublished data fromnonitoring by the Departnent of Pesticide Regulation

4 Unpublished data fromnonitoring by the U S. Geol ogical Survey
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ENVI RONVENTAL FATE

D azi non i s an organophosphate insecticide. Photolysis half-
life (ty,) values on sandy | oam soil exposed to sunlight range
from2.5 to 10 days (Bunkhard 1978; Spare 1988). Hydrolysis ty,
val ues range fromfour to 12 days at pH5, 78 to 138 days at pH
7, and 40 to 77 days at pH 9. Hydrolysis occurs nore slowy at
| oner tenperatures (Bunkhard 1979; Matt 1988). The water
solubility of diazinon is 60 ng/L at pH 7 and 22°C (Bunkhard
1988). Diazinon soil adsorption is relatively low, with a soi
adsorption coefficient (K,) of 1200 cn?¥/ g (Johnson 1991). Under
field conditions the t;, of total diazinon residue and netabolite
in soil was 15 days (Jacobson 1989).

The noderate water solubility and | ow K, of diazinon indicate
a potential to be carried in field runoff water or to | each to
groundwat er. However, diazinon hydrolysis and soil half-life
vary, and the tendency of diazinon to run off or |each would
depend on field conditions.

To cause toxicity diazinon nmust be changed to its oxygen
anal ogues, such as diazoxon, within organi sns. Di azinon does not
appear to bioconcentrate to a significant degree (Pait et al.
1992), and is rapidly excreted after exposure (Kanazawa 1978).

TOXICI TY TO AQUATI C ORGANI SMS

Acute Toxicity to Aquatic Aninals

Fifty-nine tests on the acute toxicity of diazinon to aquatic
animals were evaluated (Appendix B). Thirty-four of these tests
were accepted (Table B-1) and 25 were not accepted (Table B-2).
EPA (1985a) guidelines recomend eight famlies of freshwater
organi sns for which acceptable data should be avail able for
deriving a freshwater Final Acute Value (FAV), and eight famlies
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of saltwater organisns for deriving a saltwater FAV (Table 2).
Acceptabl e data were avail able for seven of the recommended ei ght
freshwater famlies, and EPA (1985a) guidelines were used to
calculate a freshwater FAV. Genus Mean Acute Val ues (GVAVS) were
cal cul ated using data from accepted acute toxicity tests and were
ranked in ascending order (Table 3). The freshwater GVAVs ranged
fromO.20 pg/L, the 96-h LG, value for the anphi pod Ganmarus
fasciatus to 29,220 pg/L, the 24-h LG, value for the rotifer

Br anchi onus cal yci fl orus.

The four |owest GVAVs are the nost significant determ nants
of the FAV. For the freshwater FAV the |owest four GVAVS were
for invertebrate species. The calculated freshwater FAV was 0. 16
Mg/ L. No freshwater or saltwater GVAV was | ower than the
freshwater FAV. Al though only seven of the eight famlies are
represented, additional data for a famly in the renaining
category would likely be for a nollusk. As indicated by the LGCs
value for the saltwater eastern oyster (880 pg/L), nollusks are
not very sensitive to diazinon and therefore data for the
remai ni ng category would not be likely to | ower the FAV.

Acceptabl e data were available for only two sal twater
species, the eastern oyster Crassostrea virginica, and the nysid
Mysi dopsi s bahia, so a saltwater FAV could not be cal cul at ed.
The 96-h EGC;, value for the eastern oyster was 880 ug/L; the mean
96-h LG, value for M bahia was 4.5 pg/L.
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Table 2. Eight famlies of freshwater aquatic animals
recommended by EPA (1985) for use in deriving
the Final Acute Value (FAV) and representative
speci es for which diazinon acute toxicity data
wer e avail abl e.

Fam |y

Ani mal
1. One Sal nonid
Br ook trout
2. Another famly in Gsteichthyes Bluegill
3. Another famly in Chordata Fat head m nnow

4. One famly not in Arthropoda Not avail abl e
or Chordata

5. One insect famly or any Roti fer
phyl um not al ready represented

6. One planktoni c crustacean Cl adocer an

7. One benthic crustacean Amphi pod

8. One insect Stonefly
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Tabl e 3. Ranked Genus Mean Acute Values (GVAV) from accepted acute toxicity
tests on freshwater species used to calculate the freshwater FAV.

Rank GVAV (ug/ L) Speci es
1 0. 202 Anphi pod

Gammar us fasci at us

2 0. 49° Cl adocer an
Ceri odaphni a dubi a

3 1.06¢ Genus: Daphni a
D. pul exd (0.78)
D. magna (1. 44)

4 1.59°
Cl adocer an .
Si nocephal es serrul atus

5 4, 15° Mysi d? .
Neonysi s nercedis

6 252 St onefly . .
Pteronarcys californica

7 272b Bl uegi | I @ .
Leponi s macrochirus

8 441¢ Genus: Oncor hynchus
O. clarki (2166)
O. nykiss (90)¢

9 6022 Lake trout
Sal vel i nus namaycush

10 723b Brook troutd
Sal velinus fontinalis

11 8002 Guppy
Poecilia reticul ata

12 1, 643° Fl agfi sh
Jordanel la floridae

13 7, 656° Fat head m nnow
Pi mephal es pronel as

14 8, 0002 Zebr afi sh
Brachydanio rerio

15 29, 2202 Roti fer
Branchi onus cal yci fl orus

Freshwat er FAV: 0.16

a LGCsy value fromone toxicity test on this species

b  Species Mean Acute Value: geonetric nean of values from several toxicity
tests on this species. Individual values are listed in Table B-1.

o

Genus Mean Acute Value: geonetric nean of values fromtoxicity tests on
several species in this genus. Individual values are listed in Table B-
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d QOccurs in Sacranento-San Joaquin River system
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Chronic Toxicity to Aquatic Aninals

Ten tests on the chronic toxicity of diazinon were eval uated
for use in deriving the Final Chronic Value (FCV) (Appendix C)
Three of these tests were accepted (Table C-1); seven were not
accepted (Table C2). The | owest Maxi num Accept abl e Toxi cant
Concentration value (MATC) was 0.23 pg/L for cladoceran Daphni a
magna (Table C1).

The EPA (1985a) gui delines specify calculating the Acute-
Chronic Ratio (ACR) for a species using for the numerator the
geonetric nean of LG, values and for the denom nator the
geonetric nean of MATC val ues, and that these acute and chronic
val ues should be fromthe sane study. However, insufficient data
were available to consistently use this nmethod to derive the ACR
val ues and Fi nal Acute-Chronic Ratio (FACR) val ues. Therefore,
the ACR val ue for each species for which acute and chronic
toxicity data were avail abl e was obtained by dividing the
geonetric nean of all available LGy values from accepted tests
by the avail abl e MATC val ue from accepted chronic tests. [|f an
LG, and MATC value fromthe same study were avail abl e, these
val ues were kept separate from LGCs, val ues fromother tests for
that species and were used to derive the ACR val ue for that
species (Table 4).

The EPA (1985a) gui delines specify that freshwater or
sal twat er FACR val ues be derived using ACR val ues of both
freshwater and sal twater species, including at least a fish, an
invertebrate, and an acutely sensitive species. The FACR val ue
used to derive a freshwater FCV should include an acutely
sensitive freshwater species. The other species used may be
either freshwater or saltwater. For diazinon, two of the three
chronic toxicity values avail able were for freshwater species,
and one of these, Daphnia magna, was acutely sensitive.
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However, the ACR val ues avail able for diazinon generally
increase with increasing acute values (Table 4). EPA (1985a)
procedures specify that if ACR values increase or decrease with
acute toxicity values, then the FACR should be cal cul ated as the
geonetric nean of the ACR values for only those speci es whose
acute toxicity values are close (wwthin a factor of 10) to the
FAV. Therefore, the ACR values for D. nmagna and M bahia were
used to estinmate a FACR value of 4.0 ([6.3 x 2.5]Y2?). The FCV
was derived by dividing the FAV by the FACR, resulting in a val ue
of 0.04 pg/L (0.16/4).

Table 4. Acute-Chronic Ratios (ACR) for species for which acceptable acute

and chronic toxicity data were avail abl e.

Speci es LGy, or NCEC MATC ACR
SMVAV LOEC (NOEC X LOEC) Y2 (LGl MATC)
(Hg/ L) (Hg/ L) (Hg/ L)

Cl adocer an 1. 442 0.17 0.23 6.3

Daphni a magha 0. 32

Mysi d 4.82° 1.15 1.9 2.5

Mysi dopsi s bahi a 3.27

Fat head mi nnow 76562 92 125 61

Pi rephal es pronel as 170

Final Acute-Chronic Ratio: 4

)

Speci es Mean Acute Val ue: geonetric nean of values from several tests
on this species. Individual values are listed in Table B-1.

b LG, and MATC val ues from sane test.

Toxicity to Aquatic Plants

Thirteen tests on the toxicity of diazinon to aquatic plants
were eval uated (Appendix D) to derive a Final Plant Value (FPV).
The FPV is the | owest concentration of pesticide that
denonstrates a biologically inportant toxic endpoint (EPA 1985a).
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In tests for which specific values were reported, the | owest
concentration at which gromh was inhibited was 1,000 pg/L for
green al gae Chl anydononas reinhardtii and Chlorella pyrenoi dosa,
and the FPV for diazinon is 1,000 pg/L. None of the tests

i ndi cated that diazinon was nore toxic to aquatic plants than to
aquatic animals, therefore criteria that protect aquatic aninals
will also protect aquatic plants.

HAZARD ASSESSMVENT

Water Quality Criterion

The EPA gui delines specify that a WQC consi sts of two
concentrations, the Criterion Maxi mum Concentration (CMC), and
the Criterion Continuous Concentration (CCC). The CMC is equal
to one-half the FAV. The CCCis equal to the |owest of three
val ues: the FCV, the FPV, or the Final Residue Value (FRV). The
FRV is intended to prevent pesticide concentrations in
commercially or recreationally inportant species from affecting
mar ket abi | ity because of excedence of applicable action |evels,
and to protect wildlife that consune aquatic organisns. (EPA
1985a)

Di azi non does not appear to bioconcentrate to a significant
degree (Pait et al. 1992), and is rapidly excreted after exposure
(Kanazawa 1978). In addition, neither the U S. Food and Drug
Admi ni stration nor the State of California have established
di azi non action levels (B. Brodberg California Ofice of
Environnental Health Hazard Assessnent pers. comm)

Therefore, for diazinon, the CMCis 0.08 pug/L and the CCC is
0.04 pg/L, equivalent to the FCV. The WX nay be refined as nore
data beconme avail abl e.

The U. S. Environnmental Protection Agency (EPA) has not
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established a WQC for diazinon. However, the National Acadeny of
Sci ences recommended a gui deline of 0.009 pg/L for the protection
of aquatic life (NAS 1973). The NAS guideline was derived by

di viding the | owest acute toxicity value avail able at that tine,
0.9 pg/L for Daphnia pul ex (Sanders and Cope 1966) by an ACR

val ue of 100. The NAS guideline is | ower than the CDFG WQC
because the ACR val ue of 100 used by the NAS is nmuch | arger than
current data indicate is appropriate. The CDFG WQC al so differs
fromthe NAS criterion because a |larger data set, nore recent
data, and different procedures were used to derive the CDFG
value. The CDFG criterion is consistent with current toxicity
data and hazard assessment procedures.

The freshwater WQC proposed in this assessnent is based on
the toxicity of diazinon alone. It appears that the toxicity of
sonme insecticides commonly found together in the Sacranento- San
Joaquin River systemis additive (CDFG 1992a). The WX nay need
to be revaluated to adequately protect aquatic organisns fromthe
additive effects of pesticides likely to be present concurrently
in the Sacranment o- San Joaquin River system

Hazard to Aquatic Animals

Freshwat er aquati c organi sns shoul d not be affected
unacceptably if the four-day average concentration of diazinon
does not exceed 0.04 pg/L nore than once every three years on the
average, and if the one-hour average concentration does not
exceed 0.08 pg/L nore than once every three years on the average.

Al t hough di azi non has been detected in the Sacranento- San
Joaquin River systemat concentrations as high as 36.8 pg/L, nore
typi cal concentrations ranged fromO0.01 to 1.0 pg/L (Table 1).
Concentrations of diazinon in the Sacranento-San Joaquin R ver
system have periodically exceeded the WQC. Al t hough the duration
of these excedences is not known, it is likely that in at |east
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sone cases di azinon concentrations renai ned above the WQC for one
hour or | onger.

A conparison of detected concentrations of diazinon with
toxicity data and the freshwater WQC i ndi cates that diazinon may
present a hazard to aquatic invertebrates in the Sacranento-San
Joaquin River system Generally, invertebrates are nore
sensitive to diazinon than are fish. The |owest 96-h LG, and
MATC val ues for invertebrates were 0.20 and 0.23 ug/L for
anphi pod and cl adoceran, respectively. The |Iowest 96-h LG, and
MATC val ues for fish were 90 and 125 pg/L for rainbow trout and
fat head m nnow, respectively. The detection Iimt of 0.01 pg/L
commonly used for diazinon is lower than the WXC and is
sufficiently sensitive.

Dat a Requirenents

Acute toxicity data were avail able for seven of the eight
famlies recomended by the EPA (1985a) (Table 3). An acute test
shoul d be conducted on a freshwater nollusk to conplete the eight
famlies, however, this value is unlikely to | ower the WQC.

Al t hough chronic toxicity data were available for a fish, an
invertebrate, and an acutely sensitive species additional acute
and chronic paired tests and chronic tests should be perforned
with other invertebrates such as Neonysis nercedi s and

Ceri odaphni a dubia. Neomysis nercedis is a native estuarine
nmysid and cl adocerans are widely distributed invertebrates.

Pai red acute and chronic tests should be performed with fish such
as rai nbow trout Oncorhynchus nykiss to better define effects on
fish.

Moni toring of the Sacramento-San Joaquin Estuary shoul d be

continued to hel p assess hazards posed by diazinon to aquatic
speci es.
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APPENDI X A. Procedures used by the California Departnment of Fish
and Gane to prepare hazard assessnents.

The California Departnent of Fish and Ganme (CDFG Pesticide
| nvestigations Unit assesses the hazard of pesticides to aquatic
organi sms. The hazard assessnment procedure includes eval uation
of toxicity studies, establishment of the Water Quality Criterion
(WX, and assessnent of potential hazards.

Acute and chronic toxicity data are obtained from studies
published in scientific literature and | aboratory reports
required by the U S. Environnental Protection Agency for
pesticide registration. The CDFG evaluates the quality of these
data by evaluating the tests for conpliance with standards
adapted fromthe EPA and the American Society for Testing and
Materials (ASTM. The tests are evaluated for conpliance with
standards for test type, nethod, design and species, and for
wat er quality and toxicant nonitoring and mai ntenance. Al though
a study need not conply with every standard, tests are rejected
if they do not observe certain fundanmental procedures or if
several inportant standards are not net. Studies are also
rejected if they do not contain sufficient information to be
properly eval uated and the necessary informati on cannot be
obtained fromthe original researcher.

Acute toxicity data from acceptable tests on freshwater and
saltwater organisnms are used to determne a Final Acute Val ue
(FAV). The EPA (1985a) gui delines recommend ei ght categories of
freshwat er organi sns for which data should be avail able for
deriving a freshwater FAV, and ei ght categories of saltwater
organi sns for deriving a saltwater FAV.
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The FAV is cal cul ated as foll ows:

1. The Species Mean Acute Value (SMAV) is the geonetric nmean of
EC, values and LG, values fromall accepted toxicity tests
performed on that species.

2. The Genus Mean Acute Value (GVAV) is the geonetric nean of
all SMAVs for each genus.

3. The GVAVs are ranked (R) from"1" for the lowest to "N' for
the highest. ldentical GVAVs are arbitrarily assigned
successi ve ranks.

4. The cunul ative probability (P) is calculated for each GVAV

as R/ (N+1).

5. The four GVAVs with cumul ative probabilities closest to 0.05
are selected. If fewer than 59 GVAVs are avail able, these
will always be the four | owest GVAVs.

6. The FAV is calculated using the selected GVAVs and Ps, as
fol | ows:

3((In GAV) ) - ((3(1 n GVAV)) % 4)
3(P) - ((3(%P)) T4
L = (3(In GAY) - S(3(%P)))/4
A = S(%0.05) + L

S =

FAV = e*

Chronic toxicity data from acceptable tests on freshwater
and saltwater organisns are used to determ ne a Final Chronic

Value (FCV). |If data are available for the eight famlies, the
FCV is cal cul ated using the same procedure as described for the
FAV. If sufficient data are not available, the foll ow ng

procedure i s used:

1. Chroni c values are obtained by cal cul ating the geonetric
nmean of the NOEC and the LOEC val ues from accepted chronic
toxicity tests.

2. Acut e-Chronic Ratios (ACR) are cal culated for each chronic
val ue for which at |east one correspondi ng acute value is
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avai |l abl e. \Wenever possible, the acute test(s) should be
part of the sanme study as the chronic test.

3. The Final ACR (FACR) is calculated as the geonetric nean of
all the species nean ACRs avail able for both freshwater and
sal twat er speci es.

4. FCV = FAV/ FACR

Plant toxicity data from al gae or aquatic vascul ar plants
are used to determne a Final Plant Value (FPV). The FPV is the
| onest result froma test with a biologically inportant endpoint.

The EPA gui delines specify that a WQC consi sts of two
concentrations, the Criterion Maxi mum Concentration (CMC), and
the Criterion Continuous Concentration (CCC). The CMC is equal
to one-half the FAV. The CCCis equal to the |owest of three
val ues: the FCV, the FPV, or the Final Residue Value (FRV). The
FRV is intended to prevent pesticide concentrations in
commercially or recreationally inportant species from affecting
mar ket abi | ity because of excedence of applicable action |evels,
and to protect wildlife that consune aquatic organisms. The WX
can be lowered to protect inportant resident species (EPA 1985a).

The WXC is stated as follows: (Freshwater/saltwater)
aquatic organi snms should not be affected unacceptably if the
four-day average concentration of (pesticide) does not exceed
(CCC value), and if the one-hour average concentration does not
exceed (CMC val ue) nore than once every three years on the
aver age.

Hazard assessnent is an iterative process by which new data
are evaluated to refine the WQC. Hazard assessnents frequently
recommend additional toxicity tests with sensitive native species
and commonl y-used test organisns |listed by ASTM
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APPENDI X B. Abstracts of accepted and unaccepted acute toxicity
tests reviewed for hazard assessnent.

Accepted acute toxicity tests - The followi ng tests used
accepted test nethods.

Allison and Hermanutz (1977), Hermanutz (pers. comm) - From 1971
to 1973, 96-h flowthrough toxicity tests were perfornmed by the
EPA on technical grade diazinon (92.5% wth 13-, 15-, and 20-
week ol d fathead m nnow Pi nephal es pronelas (three tests), 1-year
old bluegill Lepom s macrochirus (two tests), 1-y old brook trout
Salvelinus fontinalis (three tests), and 6 week old flagfish
Jordanella floridae (two tests). Anmerican Public Health

Associ ation (APHA) (1971) test standards were used. Five
concentrations were tested in replicate and a water control was

i ncluded. Concentrations were neasured three to six tines during
the test. Water quality paranmeters during the tests averaged:
tenperature 25 +1°C (fathead m nnow), 25 +0.5°C (bluegill), 12

+0. 5°C (brook trout), and 25 +0.5°C (flagfish); pH 7.3-7.5;

di ssol ved oxygen 65-105% saturation; and hardness 44-45 ng/L as
CaCO,. Control survival was not nentioned. The 96-h LG, val ues
were: fathead m nnow 10,000 pg/L, 6,800 pg/L and 6,600 pg/L ;

bluegill: 440 pg/L; brook trout: 800 pg/L, 450 pg/L , and 1, 050
pg/ L; flagfish: 1,500 pg/L and 1,800 pg/L. One test perforned
with bluegill was not included because an insufficient nunber of

organi snms was used (ASTM 1988a). Chronic tests were al so
conducted with fathead m nnow and brook trout (Appendix C)

Ankley et al. (1991), Ankley (pers. comm) - In 1991, 48-h static
toxicity tests were perforned by the EPA and AScl Corporation on
techni cal grade diazinon (95-99%9 with <48-h old cl adocerans

Ceri odaphni a dubi a, Daphni a magna and Daphni a pul ex. EPA (1990)
test standards were used. Five concentrations were tested in
replicate and water controls were used. Concentrations were not
measured during the test. Water quality paranmeters during the
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test averaged: tenperature of 25EC, pH of 7.6-8.0; dissolved
oxygen of >90% saturation; and hardness of 160-180 ng/L. Control
survival was >90% The 48-h LG, val ues were: Ceri odaphnia
dubi a: 0.50 pg/L; Daphnia magna: 0.80 pg/L and Daphni a pul ex:

0. 65 pg/L.

CDFG (1992b) - In 1992, 96-h static renewal toxicity tests were
performed by the CDFG Aquatic Toxi col ogy Laboratory on technical
grade diazinon (87% w th neonate cladoceran Ceri odaphni a dubi a.
EPA (1990), ASTM (1988a) test standards were used. Five
concentrations were tested and water and sol vent controls were
used. Concentrations were neasured during the test. Water

qual ity paraneters during the test averaged: tenperature of

24. 4EC, pH of 8.3; hardness of 123.5 ng/L; conductivity of 382.5
ps/cm salinity not nentioned; alkalinity of 112.0 ng/L and

di ssol ved oxygen of 8.0 ng/L. Wter control survival was 90% and
sol vent control survival was 100% The 96-h LG, val ue was 0. 47
pg/ L, the No Qobservable Effect Concentration (NOEC) and the
Lowest Cbservable Effects Concentration (LOEC) val ues based on

i mmobi li zati on were 0.354 pg/L and 0.625 pg/L, respectively.

CDFG (1992c) - In 1992, a 96-h static renewal toxicity test was
performed by the CDFG Aquatic Toxi col ogy Laboratory on technical
grade diazinon (87% w th neonate nysids Neonysis nercedis. ASTM
(1992) test standards were used. Five concentrations of diazinon
were tested and sol vent and water controls were used.
Concentrations were neasured during the test. Water quality
parameters during the test averaged: tenperature of 17EC, pH of
8.3; hardness of 457.0 ny/L; salinity of 1.8 °/,; conductivity of
3002. 78 ps/cm alkalinity of 149.63 ng/L; and dissol ved oxygen of
8.71 ng/L. Control survival was 100% The 96-h LG, val ue was
3.57 pg/L, the NOEC and LOEC val ues, based on inmobilization,
were 2.10 pg/L and 4.15 pg/ L, respectively.
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CDFG (1992d) - In 1992, a 96-h static renewal test was perforned
by the CDFG Aquatic Toxicol ogy Laboratory on technical grade

di azinon (87% w th neonate cladoceran Ceri odaphnia dubia. EPA
(1990), ASTM (1988a) test standards were used. Five
concentrations were tested and water and sol vent controls were
used. Concentrations were neasured during the test. Water

gqual ity paraneters during the test averaged: tenperature of

24. 4EC;, pH of 8.5; hardness of 125.0 ng/L CaCo;; conductivity of
388.7 pus/cm alkalinity of 100.0 ng/L; dissolved oxygen of 7.81
nmg/ L. Control survival was 100% The 96-h LG, val ue was 0.507
pg/ L, the NOEC and LOEC val ues based on i mobilization were 0.345
pg/ L and 0.605 pg/L, respectively.

CDFG (1992e) - In 1992, a 96-h static renewal toxicity test was
performed by the CDFG Aquatic Toxi col ogy Laboratory on technical
di azinon (87% w th neonate nysid Neonysis nercedis. ASTM
(1988a) standards were used. Five concentrations of diazinon
were tested and solvent and water controls were used.
Concentrations were neasured during the test. Water quality
parameters during the test averaged: tenperature of 17.5 EC, pH
of 8.36; hardness of 465.3 ng/L; salinity 1.73°%,; conductivity
2932 ps/cm dissol ved oxygen of 8.92 ng/L. Control survival was
100% The 96-h LGCsy value was 4.82 pg/L. The NOCEC and LCEC

val ues, based on i mmobilization, were 2.45 pg/L and 4.5 pg/L,
respectively.

Fer nandez- Casal derry et al. (1992a) - In 1989, a 24-h static
toxicity test was performed by the University of Valencia, Spain
on technical grade diazinon (92% wth rotifer Branchionus
calyciflorus. No commonly recognized test standards were used.

Fi ve concentrations were tested with nine replicates and a
solvent control was included. Concentrations were not neasured
during the test and nom nal concentrations were not given. Water
qual ity paraneters during testing were: tenperature of 25°C, pH

40



of 7.4-7.8, and hardness of 80-100 ng/L. Control survival was
100% The 24-h LGCsy val ue was 29, 220 ug/ L.

Keizer et al. (1991) - In 1991, 96-h static toxicity tests were
performed by the Instituto Superiore di Sanita Bi ochem cal
Toxicology Unit in Rone, Italy on technical grade diazinon (98%
wi th adult guppy Poecilia reticulata and adult zebrafish
Brachydani o rerio. European Economic Comrmunity (1979) test

nmet hods were used. Seven concentrations were tested with three
replicates for guppy and two replicates for zebrafish, and

sol vent controls were used. Concentrations were neasured daily
but concentrations were not given. Water quality paranmeters
during testing averaged: tenperatures of 20-22 EC, pH of 7.6;

di ssol ved oxygen of 6-9 ng/L. Control survival was 100% The
96-h LG, val ues were guppy: 800 pg/L and zebrafish: 8,000 pg/L.

Mayer and Ellersieck (1986), Dwyer and Sappington (pers. comm) -
From 1965 to 1985, 48-h and 96-h static toxicity tests were
performed by the Colunbia National Fisheries Laboratory of the
U.S. Fish and Wlidlife Service on technical grade diazi non (89-
929% with first instar cladoceran Daphnia pul ex, nmature anphi pod
Gammar us fasciatus, second year class stonefly Pteronarcys
californica, bluegill Lepom s macrochirus, cutthroat trout

Oncor hynchus clarki (two tests), |ake trout Salvelinus namaycush,
and rai nbow trout Oncorhynchus mykiss. ASTM (1980) test
standards were used. Four or nore concentrations were tested in
replicate and sol vent (acetone) controls were used. Diazinon
concentrations were not nmeasured during the tests. Water quality
parameters during the tests averaged: tenperature of 21°C

(cl adocerans), 21°C (anphi pod), 15°C (stonefly), 18°C (bluegill),
12°C and 10°C (cutthroat trout), 12°C (lake trout) and 13°C
(rainbow trout); pH of 7.1-7.4; and hardness of 44-162 ng/L as
CaCO;. Control survival was acceptable in all tests. The 48-h
EC, val ue for cladoceran nortality and norbidity was 0.8 pg/L.
The 96-h LG, val ues were; bluegill: 168 pg/L, anphipod: 0.2
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pg/ L, stonefly: 25 pg/L, cutthroat trout: 2,760 pg/L and 1700
pg/ L, lake trout: 602 pg/L, and rainbow trout: 90 pg/L. Al though
di ssol ved oxygen |l evels were not given, these tests were accepted
because control survival was acceptabl e and ASTM st andards were
used.

NimoD et al. (1980) - |In 1980, a 96-h static toxicity test was
performed by Environnental Research and Technol ogy, Inc. and the
EPA at Gulf Breeze, Florida on technical grade (percent active

i ngredi ent not given) diazinon on <48-h old nysids Mysidopsis
bahia. EPA (1978) test standards were used. Five concentrations
of diazinon were tested with four replicates and water and
solvent controls. Concentrations were not neasured during the
test. Water quality paranmeters during the test averaged:
tenperature of 22-25 EC, pH of 8.0-8.2; and dissolved oxygen of
60% saturation. Control survival was 90% The 96-h LG, val ue
was 4.82 ug/ L.

Sanders and Cope (1966) - In 1966, 48-h static toxicity tests
were perfornmed by Fish-Pesticide Research Laboratory, Bureau of
Sport Fisheries and Wldlife in Denver, Colorado on techni cal
grade di azi non (percent active ingredient not given) with first

i nstar | arvae cl adocerans Daphni a pul ex and Si nocephal us
serrulatus (two tests). No commonly recogni zed test standard was
menti oned. Four concentrations were used for D. pulex and five
concentrations for S. serrulatus. Each test used a water
control. Concentrations were not neasured during the test.
Water quality paranmeters during the tests averaged: tenperatures
of 60EC Daphni a pul ex, 60EC and 70EC Si nocephal us serrul atus; pH
of 7.4-7.8; hardness and al kalinity not nentioned. Test water
was aerated. Control survival was 100% The 48-h EGC,, val ues
based on i mmobilization were: Daphnia pulex: 0.90 pg/L and

Si nocephal us serrulatus: 1.80 pg/L and 1.40 pg/L.
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Sur prenant (1988a) - In 1988, a 96-h flowthrough toxicity test
was performed by Springborn Life Sciences on technical grade

di azinon (87.7% with <24-h old nysids Msidopsis bahia. Test
met hods used were simlar to EPA (1985b) nethods. Five
concentrations of diazinon were tested in replicate and sol vent
and water controls were used. Concentrations were neasured at

t he begi nning and end of testing and neasured concentrations
averaged 78-100% of nom nal concentrations. Water quality
parameters during the test ranged: tenperature of 25 +1°C, pH of
7.8-7.9; dissolved oxygen of 5.6-7.3 ng/L; and salinity of 30-
32°/ . Control survival was 100% The 96-h LG, val ue for nysids
was 4.2 ug/L.

Sur prenant (1988b) - In 1988, a 96-h flowthrough toxicity test
was performed by Springborn Life Sciences on technical grade

di azinon (87.7% with eastern oyster Crassostrea virginica. Test
met hods used were simlar to EPA (1985b) nethods. Five
concentrations of diazinon were tested in replicate and sol vent
and water controls were used. Concentrations were neasured at
t he begi nning and end of testing and neasured concentrations
aver aged 55-88% of nom nal concentrations. Wter quality
parameters during the test were: tenperature of 20 +2°C, pH of
7.4-8.1; dissolved oxygen of 5.8-7.7 ng/L; and salinity of 30-
32°/ .. Control survival was 100% The 96-h EGC,, val ue (effect
not given) for eastern oyster was 880 pug/L.

Vial (1990) - In 1990, 48-h static renewal toxicity tests were
performed by Ci ba-Geigy in Basel, Switzerland on technica

di azinon (96% wi th <24-h ol d cl adoceran Daphni a nagna.

Organi zati on for Econom ¢ Cooperation and Devel opnent ( CECD)
(1984) test standards were used. Six concentrations were tested
with ten replicates and a water control. Concentrations were not
measured during the test. Water quality paranmeters during the
test were: tenperature of 20 +1°C, pH ranged from7.8 to 9. 3;

di ssol ved oxygen ranged from 96 to 130% saturation; and hardness
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of 240 ng/L CaCO,. Control survival was 100% The 48-h EG, val ue
for cladoceran Daphnia nmagna based on i nmobilizati on was >2.6

pg/ L.

Unaccepted acute toxicity tests - The following tests did not use
accepted test nethods and/or produce accepted results.

Ebere and Aki ntonwa (1992) - In 1992, 96-hr static toxicity tests
were perfornmed by University of Lagos, N geria on technical grade
di azi non (percent active ingredient not given) with fingerling
Gobi us sp, and juvenile Desnocaris tirspinmsa and Pal aenont es
afri canus. No commonly recogni zed test standards were nentioned.
At | east four concentrations of diazinon were tested and a water
control was used. No nmention of replicates was made.
Concentrations were not measured during the test. Water quality
paraneters for the Gobius sp. and Desnocaris tirspinbsa
freshwater tests were: tenperature of 25-27EC, dissol ved oxygen
of 8.1 ppm conductivity of 90 unmho/cm alkalinity of 20.4 ng/L.
Water quality paranmeters for the bracki sh water averaged:

di ssol ved oxygen of 4.3 ppm salinity of 17 °/,,; conductivity of
38,000 pmhocm?; alkalinity of 60 ng/L. Control survival was
>90% The 96-h LG, val ues were: Gobius sp.: 0.04 ul/L;

Pal aemontes africanus: 17.9 pl/L and Desnocaris trispinosa: 20.8
pl /L.  These val ues were not accepted because concentrations were
given in pl/L and it was not possible to convert to pg/L because
percent active ingredient was not given. Attenpts to obtain the
necessary information fromthe researcher were not successful.

Federle and Collins (1975) - In 1975, a 96-h toxicity test was
performed by Onhio State University on diazinon (percent active
ingredient not given) with late instar danselfly Lestes congener
nynphs. No commonly recogni zed test standards were nentioned and
test dynam cs were not given. Four concentrations were tested
and sol vent controls were used. Concentrations were not mneasured
during the test. Water quality paraneters during the tests were:
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tenperature of 25 +0.2EC, pH of 7.4. D ssolved oxygen |evels,
wat er hardness, and control survival were not given. The 96-h
LG, value was estimated to be 50 pg/L. This test was not
accepted because the LGCs, val ue was not cal cul ated and essenti al

i nformati on such as di ssol ved oxygen | evels, water hardness, and
control survival were not given

Fer nandez- Casal derrey et al. (1992b) - In 1992, a static
toxicity test was performed on diazinon (92% with 0-2 hr old
rotifers Brachionus calyciflorus pallas. No commonly recogni zed
test standards were nentioned and test duration was not given.
Four concentrations were tested with four replicates per
concentration. A solvent control was used. Concentrations were
not measured during the test. Water quality paraneters during
the test were: tenperature of 25EC, pH of 7.4-7.8; hardness of
80-100 ng/L; alkalinity of 60-70 ng/L as CaCQO,. Dissolved oxygen
| evel s and control survival were not given. No LG, val ues, NCEC
val ues, or LOEC values were given. This test was not accepted
because essential information such as test duration and di ssol ved
oxygen |l evels were not given and no toxicity val ues were

det er m ned.

Ferrando et al. (1991) - In 1991, a 96-h flowthrough toxicity
test was perfornmed by the University of Valencia, Spain on
techni cal grade diazinon (92% w th European eel Anguilla
anguilla. Life stage was not given. EPA (1975) standards were
used. Four concentrations were tested and solvent controls were
used. Concentrations were not neasured during the test. Water
qual ity paraneters during the test were: tenperature of 20EC, pH
of 7.9+0.2; hardness of 250 ng/L; alkalinity of 4.1 mol/L;

di ssol ved oxygen not given. Control survival was 100% The 96-h
LG, value was 80 pg/L. This test was not accepted because
essential information such as dissolved oxygen | evels,
concentration scale, and nortality at each concentrati on was
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| acking. Efforts to obtain the mssing information fromthe
aut hor were not successful.

Goodman et al. (1979) - In 1979, a 96-h flowthrough toxicity
test was perfornmed by the EPA Environnmental Research Laboratory
in GQulf Breeze, Florida on diazinon (92.6% wth juvenile
sheepshead m nnow Cypri nodon variegatus. No conmmonly recogni zed
test standards were nentioned. Five concentrations were tested

and a solvent control was included. Concentrations were neasured
during the test. Water quality paraneters during the test
averaged: tenperature of 30 +2EC; pH not given; salinity of
22.7°1 ,,. The test solutions were aerated and control survival

was 100% The 96-h LGCsy val ue was 1470 pg/L. This was not used
the concentrations tested did not produce an adequate nortality
range.

Hashinoto et al. (1982) - In 1982, 24-h static toxicity tests
were perfornmed by Tokai Regi onal Fisheries Research Laboratory in
Japan on di azinon (percent active ingredient not given) with
eight life stages of carp Cyprinus carpio. No commonly

recogni zed test standards were nentioned. Nunber of
concentrations tested and use of controls were not nmentioned.
Concentrations were not measured during the test. Water quality
parameters during the test were: tenperature of 25 +2EC, pH of
6.9-7.2. Dissolved oxygen, water hardness, and control survival
were not given. The 24-h LG val ues were: eyed egg: 7.2 ug/lL;
sac fry: 6.1 pg/L; floating fry: 2.5 pg/L; one week old: 2.7
pg/L; two weeks old: 2.8 pg/L; four weeks old: 2.3 ug/L; eight
weeks old; 1.9 pg/L and el even weeks old: 2.4 pug/L. These tests
wer e not accepted because essential information such as
concentrations tested and use of controls was not given, and test
duration was too short.

Khattat and Farley (1976) - In 1976, a 96-h static toxicity test
was performed by the EPA Environnmental Research Laboratory at
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Nar ragansett, Rhode Island on technical grade diazinon (97.6%
with adult marine copepod Acartia tonsa. No comonly recognized
test standards were nentioned. Seven concentrations were tested
with four replicates and solvent and water controls were used.
Concentrations were neasured at 24-h intervals. Water quality
paranmeters during the test averaged: dissolved oxygen of 80%
saturation; tenperature of 17 +1EC, salinity of 20°%.,. \Water
and sol vent control survival were 86.2% and 85.0% respectively.
The 96-h LG, value was 2.57 pg/L. This test was unaccept abl e
because control survival for both water and sol vent was | ess than
90%

Morgan 1976 - In 1975, a 168-h static toxicity test was perforned
by the University of Guel ph on diazinon (50%9 w th m dges
Chirononus tentans. No test standards were nentioned. Three
replicates were tested. Concentrations were neasured. The
tenperature averaged 16°C. Other water quality paranmeters were
not measured. Control survival was not given. The 168-h LGCs

for the mdge was 0.027 pg/L. This value was not used because
the pesticide fornulation was too low in active ingredient and
essential information, such as control survival and nortality

range in the treatnents, was not given

Robertson and Mazella (1989) - In 1987, a 96-h static renewal
toxicity test was performed by East Carolina University at
Greenville, North Carolina on technical grade diazinon (88.6%
with freshwater snail Gllia altilis. Life stage was not given
and no commonly recogni zed test standards were nentioned. Four

concentrations of diazinon were tested in triplicate and a
solvent control was used. Concentrations were not measured
during the test. Water quality paraneters during the test were:
tenperature of 22 +1.5%C, pH of 6.7-6.9; dissolved oxygen of 8-11
ng/ L; and hardness of 22-35 ng/L. Control survival was not
given. The 96-h LGCs, val ue was 11, 000 pg/L.
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This test was not accepted because dechl ori nated water was used
and essential information such as control survival was not given.

Sur prenant (1987a) - In 1987, a 96-h static toxicity test was
performed on di azinon (48% using bluegill Lepom s nacrochirus.
Life stage was not given. Test nmethods simlar to ASTM (1980)
nmet hods were used. Five concentrations were tested in replicate

wi th solvent controls. Concentrations were neasured during the
test. Water quality paraneters during the test were: tenperature
of 22 +1 °C, pH of 7.6; dissolved oxygen of 62-103% saturation;
har dness of 50 ng/L; conductivity of 90-140 umhos/cm and

al kalinity of 35 ng/L. Control survival was 100% The 96-h LG
val ue was 200 pg/L. This value was not used because the diazinon
formul ation was too low in active ingredient.

Sur prenant (1987b) - In 1987, a 48-h static toxicity test was
performed on diazinon (48% wth <24-hr old cladoceran Daphni a
magna. Test methods simlar to ASTM (1980) net hods were used.
Seven concentrations were tested with two replicates and sol vent

controls were used. Concentrations were neasured tw ce during
the test and averaged 82-100% of nom nal concentrations. Wter
qual ity paraneters during the test were: tenperature of 21 +1°C
pH of 7.5-8.5; dissolved oxygen of 82-104% saturation; hardness
of 180 ng/L; and alkalinity of 124 ng/L. Control survival was
100% The 48-h LGCs, value was 1.1 pg/L. This value was not used
because the diazinon formulation was too low in active

i ngredi ent.

Sur prenant (1987c) - In 1987, a 96-hr static toxicity test was
performed on di azi non (48% using rai nbow trout Oncorhynchus
nmykiss. Life stage was not given. Test nmethods simlar to ASTM
(1980) nethods were used. Seven concentrations were tested in

replicate and solvent controls were used. Measured
concentrations averaged 74-102% of nom nal concentrati ons.
Concentrations decreased 41% during the test. Water quality
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paranmeters during the test were: tenperature of 13EC, pH of 7.1-
8.1; dissolved oxygen of 66-98% saturation; and water hardness of
50 ng/L. Control survival was 100% The 96-h LG, val ue was
1,800 pg/L. This value was not used because the diazinon

formul ation was too low in active ingredient and the
concentrations tested did not produce an adequate range of
nortality.

Uni on Carbide (1978a) - In 1978, a 96-h static toxicity test was
performed on di azinon (23% wusing four nonth old bluegill Lepom s
macrochirus. EPA (1975) test standards were used. Five
concentrations were tested and a water control was incl uded.
Concentrations were not measured during the test. Water quality
paramnmeters during the test were: tenperature of 21.8 +0.3°C, pH
of 7.46; dissolved oxygen of 4.4-9.0 ng/L; hardness of 44 ny/L;
and conductivity of 32 ng/L. Control survival was not given.

The 96-h LG5, val ue was 28,600 pg/L. The 96-h NCEC val ue

(effects not given) was <18,000 pg/L. These values were not used
because the formulation was too low in active ingredient,

di ssol ved oxygen levels were too | ow, and control survival was
not given.

Uni on Carbide (1978b) - In 1978, a 48-h static toxicity test was
performed on diazinon (23% using first instar cladoceran Daphnia
magna. EPA (1975) test standards were used. Five concentrations
were tested with four replicates per treatnent. A water control
was i ncluded. Concentrations were not measured; nom nal
concentrations ranged from1.0-10 pg/L. Water quality paraneters
during the test were: tenperature of 20°C, pH of 8.39; dissolved
oxygen of 8.4-8.8 ng/L; and hardness of 252 ng/L. Control
survival was 95% The 48-h LGCs, value was 5.03 pg/L. The NCEC
value at 48-h was 3.2 ug/L. These val ues were not used because

t he diazinon formulation was too low in active ingredient.
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Uni on Carbide (1978c) - In 1978, 96-h static toxicity test was
performed on di azinon (23% using four-nmonth old rai nbow trout
Oncor hynchus nykiss. EPA (1975) test standards were used. Five
concentrations were tested and a water control was i ncl uded.

Concentrations were not measured during the test. Water quality
parameters during the test were: tenperature of 11.8 +0.3°C, pH
of 7.47; dissolved oxygen of 4.1-9.0 ng/L; hardness of 44 ny/L;
and alkalinity of 32 ng/L. Control survival was 100% The 96-h
LG, val ue was 60,300 pg/L. The NOEC val ue at 96-h was <32, 000
pg/ L. These val ues were not used because the fornulation was too
low in active ingredient.

Vilkas (1976) - In 1986, a 48-h static toxicity test was
performed on technical grade diazinon (percent active ingredient
not given) with <20-h ol d cl adocerans Daphni a magna. EPA (1975)
and APHA (1971) test standards were used. Five concentrations
were tested with four replicates and sol vent controls were used.

Concentrations were not measured during the test. Water quality
paranmeters during the test were: tenperature of 17°C, pH of 7.09;
di ssol ved oxygen of 8.6-9.2 ppm hardness of 50 ng/L;
conductivity of 140 unmhos/cm and alkalinity of 25 ng/L. Contro
survival was 100% The 48-h LG, value was 0.98 pg/L. This test
was not accepted because the concentrations tested did not
produce an adequate nortality range.
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B-1. Values (pg/L) from accepted tests on the acute toxicity of diazi

non to aquatic ani nals.

Life Salinity/ Test Val ues
Speci es St age Met hod® Formul ati on Har dness Length Ef f ect (95% C. L. ©) Ref erence
Anmphi pod Mature S, U Techni cal 44 ng/ L 96- h LCs 0.20 Mayer and
Gammar us fasci at us (89% as CaCo, (0.15-0.28) Ellersieck 1986
Bl uegi | | N A2 S, U Techni cal 44 ngy/ L 96- h LCs 168 Mayer and
Lepom s macrochirus (92% as CaCo, (120-220) Ellersieck 1986
Bl uegi | | 1-yr F., M Techni cal 44-45 ngl/L 96- h LCs 440 Al lison and
Lepom s macrochirus (92.5% as CaCo, (310-620) Hermanutz 1977
Brook trout 1-yr F., M Techni cal 44-45 ngl/L 96- h LCs 800 Al lison and
Sal velinus fontinalis (92.5% as CaCQ, (440-1, 140)
Her manutz 1977
Brook trout 1-yr F., M Techni cal 44-45 ngl/L 96- h LCs 450 Al lison and
Sal velinus fontinalis (92.5% as CaCQ, (320-630)
Her manutz 1977
Brook trout 1-yr F., M Techni cal 44-45 ngl/L 96- h LCs 1, 050 Allison and
Sal velinus fontinalis (92.5% as CaCQ, (720-1,520)
Her manutz 1977
Cl adocer an <48-h S,M Techni cal 160- 180 ng/L 48-h LCs 0.50 Ankl ey et al
Ceri odaphni a dubi a (95% 99% as CaCo, (0.43-0.61) 1991
Cl adocer an Neonate S, M Techni cal 123.5 ng/L 96- h LCs 0.47 CDFG 1992b
Ceri odaphni a dubi a (87% as CaCo, (N A
Cl adocer an Neonate S, M Techni cal 125.0 ng/L 96- h LCs 0.51 CDFG 1992d
Ceri odaphni a dubi a (87% as CaCo, (N A
Cl adocer an <48-h S, U Techni cal 160- 180 ng/L 48-h LCs 0. 80 Ankl ey et al
Daphni a magna (95% 99% as CaCo, (0.65-1.00) 1991



Cl adocer an <24-h S, Techni cal 240 ng/ L 48-h ECs, >2.6 Vi al

Daphni a magna (96% as CaCo, (N A 1990
_____ Cl adocer an <48-h S, Techni cal 160-180 ng/L 48-h LCso 0. 65 Ankl ey et al.
Daphni a pul ex (95% 99% as CaCo, (0.53-0. 80) 1991

Cl adocer an 1st S, Techni cal 44 ng/ L 48-h ECs, 0.80 Mayer and
Daphni a pul ex i nst ar (89% as CaCo, (0.6-1.1) Ellersieck 1986
Cl adocer an 1st S, Techni cal N A 48-h ECs, 0.90 Sanders and
Daphni a pul ex i nst ar (N A) (0.67-1.2) Cope 1966




Table B-1. Continued -2-

_____ Life Salinity/ Test Val ues

Speci es St age Met hod® For nmul ati on Har dness I ength Ef f ect (95% C. L. ©) Ref erence
_____ Cl adocer an 1st S, U Techni cal N A 48-h ECso 1.8 Sanders and

Si nmocephal us serrul atus i nst ar (N A (1.4-2.2) Cope 1966

Cl adocer an 1st S, U Techni cal N A 48-h ECs, 1.4 Sanders and

Si mocephal us serrul atus i nst ar (N A (1.2-1.6) Cope 1966
Cutthroat trout N A S, U Techni cal 44 ngy/ L 96- h LCs 2,760 Mayer and
Oncor hynchus cl arki (92% as CaCo, (2,280-3,330)Ell ersi eck 1986
Cutthroat trout N A S,M Techni cal 162 ng/L 96- h LCs 1, 700 Mayer and
Oncor hynchus cl arki i (92% as CaCo, (1,390-2,090)El I ersi eck 1986
Eastern oyster N A F., M Techni cal 30- 329/ , 96- h ECs, 880 Sur prenant 1988b
Crassostrea virginica (87.7% (630-1, 100)
Fat head mi nnow 13-w F., M Techni cal 44-45 ngl/L 96- h LCs 10, 000 Allison and

Pi mephal es pronel as (92.5% as CaCo, (6, 700- 15, 000)Her manut z 1977
Fat head mi nnow 15-w F., M Techni cal 44-45 ngl/L 96- h LCs 6, 800 Al lison and

Pi mephal es pronel as (92.5% as CaCo, (5, 400- 8, 55) Hermanutz 1977
Fat head mi nnow 20-w F., M Techni cal 44-45 ngl/L 96- h LCs 6, 600 Allison and

Pi mephal es pronel as (92.5% as CaCo, (5,100-8, 600) Her manut z 1977
Flagfi sh 6-w F., M Techni cal 44-45 ngl/L 96- h LCs 1, 500 Al lison and
Jordanel |l a floridae (92.5% as CaCo, (1, 200-1, 900) Her manut z 1977
Flagfi sh 7-w F., M Techni cal 44-45 ngl/L 96- h LCs 1, 800 Allison and
Jordanel |l a floridae (92.5% as CaCo, (1, 600-2,000) Her manut z 1977
Guppy adul t S,M Techni cal N A 96- h LCso 800 Kei zer et al.
Poecilia reticul ata (98% (N A 1991



Lake trout N A S, M Techni cal 162 ny/L 96- h LCso 602 Mayer and

Sal vel i nus namaycush (92% as CaCo, (400-906) Ellersieck 1986
Mysid <24-h F, M Techni cal 30- 329/ , 96- h LCs 4.2 Sur pr enant
Mysi dopsi s bahi a (87.7% (3.7-4.8) 1988a
Mysid <48-h S, U Techni cal N A 96- h LCs 4.82 Ni o et al.
Mysi dopsi s bahi a N A (4.11-5.87) 1980




Tabl e B-1. Conti nued - 3-

Life Salinity/ Test Val ues
Speci es St age Met hod® For nmul ati on Har dness Length Ef f ect (95% C. L. ©) Ref erence
Mysid neonate S, M Techni cal 457.0 ng/L 96- h LCs 3.57 CDFG 1992c
Neonysi s nercedis (87% as CaCo, (N A
Mysid neonate S, M Techni cal 465.3 ng/L 96- h LCs 4.82 CDFG 1992e
Neonysi s nercedis (87% as CaCo, (N A
Rai nbow trout N A S, U Techni cal 44 ngy/ L 96- h LCs 90 Mayer and
Oncor hynchus nyki ss (89% as CaCo, (N A El | ersi eck 1986
Rotifer cysts S, U Techni cal 80-100 ny/L 24-h LCs 29, 220 Fer nandez-
Branchi onus cal yci fl orus (92% as CaCo, (28, 470-29, 960) Casal derry

et al. 1992a

_____ St onefly 2nd-yr S, U Techni cal 44 g/ L 96- h LCso 25 Mayer and
Pt eronarcys californica (89% as CaCo, (20-30) El |l ersi eck 1986
Zebrafi sh adul t S,M Techni cal N A 96- h LCs 8, 000 Kei zer et al.
Brachydanio rerio (98% (N A 1991

a NVA = Not avail able
b S =Static F = Flow through M=

¢ Confidence limts

Measur ed concentrations U = Unneasured concentrations



Table B-2. Values (ug/L) fromunaccepted tests on the acute toxicity of diazinon to aquatic animals.

Life Salinity/ Test Val ues Test
Speci es St age Met hod® Formul ati on Har dness Length Effect (95% C. L.°) Reference Deficiencies®
_____ Bl uegi I | N A S M Techni cal 50 mg/L 96- h LCso 200 Sur pr enant
Lepom s macrochirus (48% as CaCQ, (160-290) 1987a 2
Bl uegi | | 4-mo S, U For mul ati on 44 ngy/ L 96- h LCs 28, 600 Uni on Car bi de
Lepom s macrochirus (23% as CaCQ, (21, 800-37,400) 1978a
2,5,6
Carp eyed egg S, U N A N A 24-h LCs 7.2 Hashi noto et al .
Cyprinus carpio (N A 1982 6,8
Carp sac fry S, U N A N A 24-h LCs 6.1 Hashi noto et al .
Cyprinus carpio (N A) 1982 6,8
Carp floating S, U N A N A 24-h LCs 2.5 Hashi noto et al .
Cyprinus carpio fry (N A) 1982 6,8
Carp 1- week S, U N A N A 24-h LCs 2.7 Hashi noto et al .
Cyprinus carpio (N A 1982 6,8
Carp 2- week S, U N A N A 24-h LCs 2.8 Hashi noto et al .
Cyprinus carpio (N A 1982 6,8
Carp 4- week S, U N A N A 24-h LCs 2.3 Hashi noto et al .
Cyprinus carpio (N A
1982 6,8
Carp 8- week S, U N A N A 24-h LCs 1.9 Hashi noto et al .
Cyprinus carpio (N A 1982 6,8
Carp 11-week S, U N A N A 24-h LCs 2.4 Hashi noto et al .
Cyprinus carpio (N A 1982 6,8




Cl adocer an 1st S, U Formul ati on 252 mg/ L 48-h LCso 5.03 Uni on Car bi de
Daphni a magna i nst ar (23% as CaCQ, (4.45-5.67) 1978b 2
Cl adocer an <24-h S, M For mul ati on 180 ng/L  48-h LCs 1.1 Sur pr enant
Daphni a magna (48% as CaCQ, (1.1-1.3) 1987b 2
Cl adocer an <20-h S, U Techni cal 50 ng/L 48-h LCs 0.98 Vi | kas
Daphni a magna (N A as CaCQ, (0.83-1.10)
1976 3
Dansel fly nynmph N A, U N A N A N A LCs 50 Federl e and
Lest es congener (N A Col l'ins 1975 6,9




Tabl e B-2. Conti nued - 2-

Life Salinity/ Test Val ues Test
Speci es St age Met hod® Formul ati on Har dness Length Effect (95%C. L.°) Ref erence
Defi ci enci es®
NA j uv. S, U Techni cal N A 96- h LCs 20.75pl /L Ebere and
Desnpcaris tirspinosa (N A (N A) Aki nt onwa 1992 6,9
Eur opean eel N A F, U Techni cal 250 mg/L  96-h LCs 80 Ferrando et al.
Anguilla anguilla (92% as CaCQ, (60-100) 1991 3,6
Freshwat er snail N A S, U Techni cal 22-35 ng/L 96-h LCs 11, 000 Robertson and
Gllia altilis (88.6% as CaCQ, (N A Mazel | a 1989 4
NA fngling SU Techni cal N A 96- h LCs 0.04ul /L Ebere and
Gobi us sp. (N A (N A) Aki nt onwa 1992 6,9
Mari ne copepod adul t S, M Techni cal 20°/ o, 96- h LCs 2.57 Khattat and
Acartia tonsa (97.6% (1.73-3.83) Farley 1976 4
M dge N A S, M For mul ati on N A 168-h LCg 0.027 Mor gan 1976
2,3,5,6 Chirononus tentans (50% N A
NA juv. S, U Techni cal 17 o 96- h LCs 17.9 ul/L Ebere and
Pal aenont es afri canus (N A (N A Aki nt onwa 1992 6,9
Rai nbow trout 4-mo S, U For mul ati on 44 ng/ L 96- h LCs 60, 300 Uni on Car bi de
Oncor hynchus nyki ss (23% as CaCo, (43, 800-83,200) 1978c 2,5
Rai nbow trout N A S, M For mul ati on 50 ng/L 96- h LCs 1, 800 Sur pr enant 2,3
Oncor hynchus nyki ss (48% as CaCQ, (1,400-2,900)

1987c

Rotifer <2-h S, U Techni cal 80-100 nmy/L N A LCy N A Fer nandez-
Brachi onus (92% as CaCQ, Casal derrey 6,8,9



cal yci fl orus pall as et al.

Sheepshead m nnow juv. F, M Techni cal 22.7° 96- h LCso
1,470 Goodman et al.
Cyprinodon vari egat us (92.6% (1,070-3, 310) 1979 3,6

a N/ A = Not available
S = Static F = Flow t hrough
M = Measured U = Unneasured
5% Confidence limts
I nsufficient nunber of organisns tested per concentration
Formul ation too low in active ingredient

= Essential information |acking

= Measured concnetration varied too rmuch from
Test duration too short or not given

Val ues estimated or no pertinent values given
0 = I nadequate nunber of concentrations tested

Unaccept abl e control surviva

6
7
Unacceptable nortality range or nortality range not given 8
9
Unaccept abl e or unneasured di ssol ved oxygen | evel 1



APPENDI X C. Abstracts of accepted and unaccepted chronic
toxicity tests reviewed for hazard assessnent.

Accepted chronic toxicity tests - The follow ng tests used
accepted test nethods.

Ninmp et al. (1980), Ninmo (pers. conm) - In 1980, a 28-d static
toxicity test was perfornmed by Environnmental Research and

Technol ogy Inc. and the EPA in Gulf Breeze, Florida on technical
grade di azi non (percent active ingredient not given) with <48-h
ol d neonate nysid Mysidopsis bahia. EPA (1978) test standards
were used. Five concentrations were tested with four replicates

per treatnent, and solvent and dilution water controls.
Concentrations were neasured weekly during the test. Water

qual ity paraneters during the tests were: tenperature of 22-25EC,
pH of 8.0-8.2; dissolved oxygen of 60% saturation. Contro
survival was >80% The 28-d NOEC, LCEC, and MATC val ues based on
reduced growth and fecundity were 1.15 pg/L, 3.27 pg/L, and 1.94
png/ L, respectively.

Sur prenant (1988c) - In 1988, a 21-d flowthrough toxicity test
was performed by Springborn Life Sciences, Inc. on techni cal
grade diazinon (87.7% wth <24-h old cl adoceran Daphni a nmagna.
ASTM (1980) and APHA (1985) test standards were used. Five
concentrations were tested with four replicates per treatnent and

sol vent and water controls were used. Concentrations were
measured weekly during the test and neasured concentrations
averaged 64% of nom nal concentrations. Water quality paraneters
during the test were: tenperature of 20 +1EC, pH of 7.9-8.3;
di ssol ved oxygen of >60% saturation; hardness of 160-180 ng/L;
and conductivity of 400-600 punmhos/cm  Control survival was >95%
The 21-d NOEC, LOEC, and MATC val ues based on i mobili zation
were 0.17 pg/L, 0.32 pg/L, and 0.23 pg/L, respectively.
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Sur prenant (1988d) - In 1988, a 34-d flowthrough toxicity test
was performed by Springborn Life Sciences Inc. on technical grade
di azinon (87.7% wth enbryo and | arval fathead m nnow Pi nephal es
pronel as. APHA (1985) and EPA (1981) test standards were used.

Fi ve concentrations were tested in replicate and water and

solvent controls were used. Concentrations were measured and
were 98- 135% of nom nal concentrations. Water quality paraneters
during the test were: tenperature of 25 +1EC, pH of 7.0-7.6;

di ssol ved oxygen of 7.9-8.6 ng/L; hardness of 27-34 ng/L.

Control survival was >90% The 34-d NOEC, LOEC, and MATC val ues
based on growth were 92 pg/L, 170 pg/L, and 125 pg/L,
respectively.

Unaccepted chronic toxicity tests - The follow ng tests did not
use accepted test nethods and/or produce acceptable results

Allison and Hermanutz (1977) - In 1977, a 274-d fl owthrough
adult survival and reproduction test and a 60-d progeny (from
tested adults) gromh test were performed by the EPA

Envi ronnent al Research Laboratory at Duluth, M nnesota on
techni cal grade diazinon (92.5% w th fathead m nnow Pi nephal es
pronel as. The EPA also perfornmed a 173-d adult survival and
reproduction test and a 122-d progeny test (fromtested adults)
on brook trout Salvelinus fontinalis. APHA (1971) test standards
were used. Five concentrations were tested in replicate and a
sol vent control was used. Concentrations were neasured weekly
and averaged 73 to 110% of nomi nal concentrations. Water quality
paranmeters during the tests were: tenperature of 25 +1°C

(m nnows) and 12 +1°C (trout); pH of 7.3-7.5; dissolved oxygen of
85-86% saturation; and hardness of 44-45 ng/L. Control surviva
was 67% and 93% for progeny and adult fathead m nnow,
respectively. Control survival was 89% and 100% for progeny and
adult brook trout, respectively. The |owest concentration tested
on fathead m nnow, 3.2 pg/L, had a significant detrinental effect
on hat ching success and caused scoliosis in progeny. The |owest
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concentration tested on brook trout, 0.8 pg/L, had a significant
detrinmental effect on progeny growh. These val ues were not used
because no NOEC val ue was determ ned. One fathead m nnow test
was term nated at 91-d because the concentrations were too high.
Acute tests were al so conducted with fathead m nnow, bluegill,
brook trout, and flagfish (Appendix B).

Bresch (1991), Bresch (pers.comm) - In 1991, 28-d and 42-d flow
through toxicity tests were perforned by the Institute for

Hygi ene and Toxi col ogy, Germany on anal yti cal grade diazinon
(percent active ingredient not given) with adult zebrafish
Brachydanio rerio and fingerling rai nbow trout Oncorhynchus

nmyki ss. EPA (1982), ASTM (1988b), and CECD (1983) test standards
were used. Three concentrations of diazinon were tested in
replicate and a water control was used. Concentrations were
measur ed weekly and neasured concentrations averaged 20% of

nom nal concentrations. Water quality paranmeters during the
tests were: tenperatures of 24-26EC (zebrafish) and 15-17EC
(rainbow trout); pH of 7.4; dissolved oxygen of >60% saturation
(zebrafish); >70% saturation (rainbow trout); and hardness of 360
nmg/ L. Control survival was 86.5% (zebrafish); 100% (rai nbow
trout). The zebrafish NOEC and LCEC val ues, based on growh
(length) reduction, were 750 pg/L and 1,500 pg/L, respectively.
No rainbow trout died during the test, however abnormal fish were
present in all groups. The zebrafish test was not accepted
because the test did not have a sufficient nunber of
concentrations. The rainbow trout test was not accepted because
it did not have a sufficient nunber of concentrations, no

perti nent val ues were obtai ned, and an insufficient nunber of
trout were tested.

Goodman et al. (1979) - In 1979, a 108-d flowthrough toxicity
test was perfornmed by the EPA Environnmental Research Laboratory
in Gulf Breeze, Florida on diazinon (92.6% using juvenile
sheepshead m nnow Cypri nodon variegatus. No conmmonly recogni zed
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testing standards were nentioned. Five concentrations and a
solvent control were tested. Measured concentrations were 65-78%
of nomi nal concentrations. Wter quality parameters during the
test were: tenperature of 30 +2°C; pH not given; salinity

averaged 16.5° ,,; test solutions were aerated; water hardness not
given. Control survival was not given. Fecundity decreased at
the | owest concentration tested (0.47 pg/L) and darkened fl esh
appeared at concentrations between 3.5 pug/L and 6.5 pg/L. These
val ues were not used because no NOEC val ue was determ ned.

Morgan 1976 - In 1975, a 113-d static toxicity test was perforned
by the University of Guel ph on diazinon (50 %9 wth m dges

Chi rononus tentans. No test standards were nentioned. Six
replicates were tested. Concentrations were neasured. The
tenperature ranged from22 to 25°C. (Qher water quality
paranmeters were not neasured. Control survival was not given

The effects were not given. This test was not accepted because
the pesticide fornmulation was too low in active ingredient;
essential information, such as control survival and nortality
range, was not given, and effects were not determ ned.

Vial (1990) - In 1990, 22-d static renewal toxicity tests were
performed by Ci ba-Geigy in Basel, Switzerland on technica

di azinon with <24-h ol d cl adoceran Daphnia nagna. OECD test
standards were used. Six concentrations were tested with ten
replicates and a water control. Concentrations were neasured
weekly during the test and neasured concentrations ranged from 75
to 4215% of nom nal concentrations. Water quality paraneters
during the test were: tenperature of 20 +1° C, pH ranged from
7.8 to 9.3; dissolved oxygen ranged from 96 to 130% saturati on
and hardness of 240 ng/L CaCO;. Control survival was 100% The
EC, val ue for cladoceran Daphni a nagna, based on i mobilization,
was >2.6 upg/ L. The LOEC val ue, based on nunber of young produced,
was 0.0026 pg/ L. The NCEC val ue was reported as <0.0026 ug/L,
and no MATC coul d be cal culated. The chronic toxicity data
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produced by this study could not be used because no definite NOEC
or MATC val ues were determ ned. The LCEC val ue was 100-fol d

| oner than that obtained by Surprenant (1988c). |In addition, the
nom nal and measured concentrations differed too much to be
accepted for a chronic study. However, the acute toxicity data
were accepted (see Appendi x B).
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Table C-1. Values (pg/L) from accepted tests on the chronic toxicity of diazinon to aquatic animals.

B Life Salinity/ Test MATC
Speci es St age Met hod? Formul ati on Hardness Length Effect Val ues (NOECXLOEC) Y2 Ref erence
Cl adocer an <24-h F, M Techni cal 160-180 nmg/L 21-d NOEC 0.17 0.23 Sur pr enant
Daphni a magna (87.7% as CaCQ, LOEC 0.32

1988c
Fat head minnow enbryo- F, M Techni cal 27-34 mg/ L 34-d NOEC 92 125 Sur pr enant
Pi mephal es pronel as | arvae (87.7% as CaCQ, LOEC 170

1988d
Wsid <48-h S, M Techni cal N A 28-d NOEC 1.15 1.94 Ni o et al
Mysi dopsi s bahi a (N A)® LOEC 3. 27

1980

)

A = Not avail abl e

N/
c 1
2
3

S = Static F = Flow t hrough

M = Measured concentrations U = Unneasured concentrations

Val ues estimated or no pertinent val ues determ ned
I nadequat e nunber of concentrations tested
I nsufficient nunber of organisns tested per

concentration, or nunmber not given



Table C-2. Values (upg/L) from

unaccepted tests on the chronic toxicity of diazinon to aquatic animals.

Life Salinity/ Test
Speci es St age Met hod? For mul ati on® HardnessP® Length Effect Val ues Ref erence Defi ci enci es
Br ook trout adul t F, M Techni cal 44-45 g/ L 173-d LOEC 0.8 Al li son and 1
Sal velinus fontinalis (92.5% as CaCQ, Her manut z 1977
Cl adocer an <24-h F,M Techni cal 240 mg/L 22-d LOEC 0.0026 Vi a
Daphni a magna (96% as CaCQ, NOEC <0. 0026 1990 1
Fathead minnow adult F, M Techni cal  44-45 ng/L 274-d LOEC 3.2 Al lison and 1
Pi npehal es pronel as (92.5% as CaCQ, Her manut z 1977
M dge larvae S, M For mul ati on N A 113-d N A Mor gan, 1976 1,2
Chi rononus tentans (50%
Rai nbow trout fngling F, M Anal yti cal 360 ng/L 42-d NOEC N A Br esh 1,2,3
Oncor hynchus nyki ss (N A as CaCQ, LOEC 1991
Sheepshead mi nnowj uv. F, M Techni cal 16. 59 108-d LOEC 0. 47 Goodman et. al 1
Cyprinodon vari egatus (92.6% 1979
Zebrafi sh adult F, M Anal yti cal 360 ng/L 28-d NOEC 750 Bresch 2
Brachydanio rerio (N A (N A as CaCQ, LOEC 1, 500 1991

S
b N A = Not avail able
1
2
3

= Val ues estimated or no pertinent val ues determ ned
| nadequat e nunber
I nsufficient nunber of organisns tested per concentration, or nunmber not given

of concentrations tested

= Static F = Flow t hrough M = Measured concentrations U = Unneasured concentrations



APPENDI X D. Abstracts of aquatic plant toxicity tests revi ewed
for hazard assessnent.

C egg and Koevenig (1974) - In 1974, 3-d static toxicity tests
were perfornmed by the University of Kansas on diazi non

(formul ation not given) with fresh water algae Chlorella

el i psoi dea, Chlanydononas sp., and Euglena el astica. No test
standards were nentioned. One concentration (100 ng/L) was
tested with no replicates and a control was used. Concentrations
were not neasured during the tests. Water tenperature ranged
from23 to 25EC, no other water quality paraneters were given
Growt h of green al gae was not affected, however ATP |levels were
significantly reduced. Effects on controls were not nentioned.

Doggett and Rhodes (1991) - In 1991, 9-d static toxicity tests
were perfornmed by Sout hwest M ssouri State University on diazinon
(47.5% w th phytoplankton Chlorella pyrenoi dosa (normal and high
tenperature strains), Selenastrum capricornutum and
Synechococcus | eopolienis. No commonly recogni zed test standards
were nmentioned. Five concentrations were tested in triplicate
and three controls were used. Concentrations were not neasured
but nom nal concentrations were given. Test water pHwas 7.1; no
other water quality paranmeters were given. C. pyrenoi dosa
(normal tenperature strain) growh was stinulated at 1,000 pg/L
and was inhibited at 40,000 pg/L. C. pyrenoidosa (high
tenperature strain) was inhibited at 1,000 pg/L and was not
stinmulated. S. capricornutum growth was stinulated at 1, 000
pg/ L and inhibited at 10,000 pg/L. S. leopolienis growth was
inhibited at 1,000 pg/L and sinmul ated between 1,000 pg/L and
20,000 pg/L. Effects on controls were not given. No pertinent
val ues were determ ned.

Mirray and Guthrie (1980) - In 1980, 14-d flowthrough toxicity
tests were perforned by University of Texas on di azi non (percent
active ingredient not given) using bacteria and the phytopl ankt on
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crysophyta, chlorophyta (green al gae), and chrysophyta (gold
algae). Scientific names were not given. APHA (1975) test
standards were used. One concentration was tested with three
replicates. Controls were used, but effects on controls were not
given. Concentrations were not neasured. Test water tenperature
was 21 +2EC; no other water quality paranmeters were given. At
5,000 pg/ L, chrysophyta and chl orophyta exhi bited a popul ati on

i ncrease, but cyanophyta exhi bited a popul ati on decrease.
Bacteria response was inconsistent at 5,000 pg/L.

St adnyk and Canpbell (1971) - In 1971, a 10-d static toxicity
test was perfornmed by University of M ssouri on diazinon (percent

active ingredient not given) with green al gae Scenedesnus

guadri caudata. No commonly recogni zed test standards were

menti oned. Two concentrations of diazinon (100 and 1000 pg/L)
were tested with four replicates each, and a solvent control was
used. Concentrations were neasured at two day intervals but only
nom nal concentration were given. Test water tenperature was 21
+1EC, no other water quality paranmeters were given. Effect on
controls was not given. No effects were observed on cell grow h,
phot osynt hesi s or bi onmass.

Wing and Chang (1988) - In 1988, 8-d toxicity tests were
performed by Chinese University of Hong Kong on technical grade

di azi non (60% using green al gae Chl anydononas reinhardtii. No
commonly recogni zed test standards were used. Five
concentrations were tested in replicate and a control was used.
Concentrations were not nmeasured. Water quality paraneters
during the test were: tenperature of 25 +2EC, pH of 6.8. Al
concentrations of diazinon tested were found to inhibit

chl orophyll a synthesis and growh rate. At |ow |evels diazinon
stinul at ed photosynthesis; at higher levels it inhibited

phot osynt hesis. Pertinent val ues and effect on controls were not
gi ven.
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Table D-1. Values (pg/L) fromtests on the toxicity of diazinon to aquatic plants.

_ Test Concentration
Speci es? Formul ati on® Length Ef fect (ug/ L) Ref erence
Bacteria N A 14-d I nconsi st ent 5, 000 Murray and
N A Gut hri e 1980
Chl or ophyt a N A 14-d Popul at i on 5, 000 Murray and
N/ A stinul at ed Gut hrie 1980
Chrysophyt a N A 14-d Popul at i on 5, 000 Murray and
N/ A stinul at ed Gut hrie 1980
Cyanophyt a N A 14-d Popul at i on 5, 000 Murray and
N/ A i nhibited Gut hrie 1980
Freshwat er al ga N A 3-d ATP | evel s 100, 000 Cl egg and
Chlorella ellipsoidea i nhi bited Koeveni g 1974
Freshwat er al ga N A 3-d ATP | evel s 100, 000 Cl egg and
Chl anydononas sp. i nhi bited Koeveni g 1974
Freshwat er al ga N A 3-d ATP | evel s 100, 000 Cl egg and
Eugl ena el astica i nhi bited Koeveni g 1974
Green al ga N A 10-d No effect on 100- 1, 000 St adnyk and
Scenedeonmus quadri caudat a phot osynt hesi s Canpbel | 1971
bi omass
growt h
Green al ga 60% 8-d Phot osynt hesis 1, 000 Wwong and
Chl amydononas rei nhardtii stimul at ed Chang 1988
Phot osynt hesis 10, 000
i nhibited
Growt h 1, 000
i nhibited
Chl or ophyl | 1, 000

i nhibited



Green al ga 47. 5% 9-d Growt h 1, 000 Doggett and
Chl orell a pyrenoi dosa sti mul at ed Rhodes 1991
(normal strain) Growt h

i nhibited 40, 000




Tabl e D-1. Conti nued. -2-

Test Concentration
Speci es? Formul ati on Length Ef fect (ug/ L) Ref erence
Green

al ga 47.5% 9-d Growt h 1, 000 Doggett and
Chl orell a pyrenoi dosa i nhi bited Rhodes 1991
(high tenp. strain)
Phyt opl ankt on 47.5% 9-d Growt h 1, 000 Doggett and
Sel enastrum capri cor nut um sti mul at ed Rhodes 1991

Growt h 10, 000

i nhibited
Phyt opl ankt on 47.5% 9-d Growt h 1, 000- 20, 000 Doggett and
Synechococcus | eopolienis stimul at ed Rhodes 1991

Growt h 1, 000

i nhibited

a N A = Not avail abl e



