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FIGURE 1
The map identifies sites within the Delta

~
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For site names. see Table I
For exact site locations. see Monitoring Plan

53



Scale in Miles
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For exact site locations,
refer to appendix A.
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FIGURE 2.
The map identifies the sampling sites within the Cache Creek watershed.
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FIGURE 3.
The map identifies the sampling sites within the Paradise Cut special studies area.
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Figure 4a. Flow Chart of TIE Procedures Commonly Used During Toxicity Testing

Initial Screening and Dilution Series

Time to significant mortality In the Inltlal'screenlng
experiment.

Less than 24 hours. I More than 24 hours. I

Conduct a 96·hour
dilution series
experiment to

determine the number
of toxic units present

In the sample.

.' , ----

Phase I TIEs I
I

1
(see figure 4b)
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Figure 4b. Flow Chart of TIE Procedures Commonly Used During Toxicity Testing

Phase I TIEs

(from figure 4a)

,- ..., Is toxicity alleviated by 1- -,
the addition of PBa?

No - suggests that a
metabolically activated

OP pesticide is not
responsible for toxicity.

Is toxicity alleviated by
- filtration through a CO ­

SPE column?

Yes - suggests that a
metabolically activated f-­

OP pesticide is
responsible for toxicity.

No - suggests that a
non-polar organic

chemical is not
responsible for toxicity.

Continue alternative
Phase I testing to
determine other
chemical groups

responsible for toxicity.

Yes - suggests that a
non-polar organic is

responsible for toxiCity.

Is the toxicity regained
with the elution off the f----+

C8 SPE column?

No - has several
implications including
the possible presence

of metals.
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Yes - confirms the
presence of a non­

polar organic
chemical.

I-

L.J Phase II TIEs I
'11..-.---r------'

(See figure .:t,c)



Figure 4c. Flow Chart of TIE Procedures Commonly Used During Toxicity Testing
.'

-------------t"'Phase II TIEss-------------

(from figure 4b)

~
In which fractions' are

toxicants present?

50 and 75% fractions'
suggests the possible

presence of carbaryl or
carbofuran.

70, 75. and 80%
fractions - suggests

the possible presence
of dlazlnon.

"

, ,
75. 80. and 85%

fractions· suggests
the possible presence

of chlorpyrlfos.

Other fractions·
suggests the

presence of an
unknown non-polar
organic chemical.

'-------;~.: Is toxicity in the fractions reduced by the addition of peO? :1+-------'

No • toxicant is not a
metabolically activated

OP pesticide.

Submit sampie for
chemical analysis.

~
(see figure 4d)

Yes· toxicant Is a
metabolically activated

OP pesticide.

1. Fractions are produced by eluting the C8 SPE column with MeOH:water fractions ranging from 50 to 100% MeOH in water.
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Figure 4d. Flow Chart of TIE Procedures Commonly Used During Toxicity Testing

-------------AAnalytical Chemistry ------------

(from figure 4c)

Are the chemical
analyses consistent
with the above TIE

results?

No - continue
searching for

alternative toxicants.

~ Yes L-­
~,---_---,r---
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Specific chemical
suspected as a

toxicant.

Phase III TIEs.

,
(see figure 4e)

Specific chemical still
unknown· may require

further research and
development in Phase

I and II methods.



Figure 4e. Flow Chart of TIE Procedures Commonly Used During Toxicity Testing

Phase III TIEs

(from figure 4d).

1
In a side-by-side dilution series experiment, Is the dose response curve of

dilutions of the ambient sample similar to a dose response curve of a similar
concentration of the suspected chemical?

..

r,--N.-O~
If mortality occurs faster in
the ambient dilution series
than In the amended one

then the suspected
chemical Is confirmed as a

primary contaminant but the
presence of secondary

toxicant(slls suspected.

Continue with additional TIE
procedures.

If mortality occurs faster in
the amended chemical

dilution series than in the
ambient one reconfirm

chemical concentration and
rEi set-up dilution series

comparisons.
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Yes· confirmation that
suspected chemical is the

primary contaminant.



Table 1. Site summary and map key for Figures 1, 2 and 3.

MapID Location Type of Waterway
1 Sacramento River at Greene's Landing Main. River Inputs to Delta
2 San JOaQuin River at Vernalis
3 Ryer Island
4 Pierson Tract Agricultural Drains within the Delta Islands
5 Victoria Island and Tracts
6 Upper Jones Tract
7 Middle Roberts Tract
8 Duck Slough
9 Prospect Slough
10 French Camp Slough
11 Ulatis Creek
12 Haas Slough
13 Mosher Slough Back Sloughs within the Delta
14 Paradise Cut
15 Sycamore Slough
16 Rock Slough
17 White Slough
18 Old River at T11lcy Blvd.
19 Skag Slough
20 Walthall Slough
21 Ho~ Slou~h

A North Fork Cache Creek
B Bear Creek Cache Creek Watershed and tributaries
C Cache Creek at Rumsey
D Cache Creek at Rd. 102



Table 1 (continued). Site summary and map key for Figures 1,2 and 3.

- MapID Location Type of Waterway
22 - Su~arCut

23 Grantline .-

24 Tom Payne Slough
25 Upstream Paradise Cut
26 Tracy Wastewater Treatment Plant outfall
27 Paradise Dam
28 Stewart's Tract West
29 Mac Arthur Blvd.
30 Pescadero Paradise Cut Special Studies Area,
31 San Joaquin River _ including inputs received by
32 Delta Ave. Paradise Cut
33 Stewart's Tract East
34 Duel Vocational Institute
35 Alfalfa~ Tom Payne Slough
36 EI Rancho South Drain ..

37 Corn - .-

38 Safflower
39 Alfalfa
40 Sullivan's Tile Drain
41 Upstream Tom Payne Slough@ Paradise Reclamation

District Office



Table 2. Summary and interpretations of typical TIE procedures.

Manipulation Chemicals Removed or Inactivated
Addition of piperonyl butoxide Organophosphate insecticides
C8 Solid Phase Extraction Non-polar organic chemicals
Temporary pH shift to 3 Hydrolyzable organics; may increase metal solubility
Temporary pH shift to 11 Precipitates metals, hydrolyze organics
Addition of EDTA Cationic metals (AI, Cd, Cu. Zn, Pb, Fe, NO
Addition of sodium thiosulfate Cu, Se, Ag, Hg,_Cd, chlorine, bromine, ozone
Air stripping Volatile chemicals and surfactants
0.45 ~m filtration Particle bound chemicals .,
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Table 3. Routine Delta Monitoring 1994-95 Ceriodaphnia Mortality

Sample % Mortality

6/3 7/12 8/9 9/1 1015 lln 12/4 1/9 I 2J28 3/21 5/1 5/31 I 6/27
Laboratory Control 0 0 0 0 10.0 0 0 0 0 10 0 0 10.0

SJR@Vernalis 10 10 0 0 0 0 0 10 0 20 0 0
SR @ Greene's Landin~ 0 0 0 0 10 0 0 0 0 10 0 0
Duck Slou~h 0 0 0 0 0 0 0 0 0 @'t<A~~~ 0 0 0
Prospect Slou~h 0 10 10 0 0 0 0 0 0 0 10 0
French Camp Slou~h 0 10 0 @imn~ 0 0 0 0 0 ~:ie(s.Q~ 0 0 10
Ulatis Creek 0 0 0 ~~Jj 0 :?-~:rOOj} ~'Atl:O()j 0 0 . ~~lmJ~ 0 0 0
Paradise Cut 0 It. 0 0 0 0 0 0 0 0 0 0 0
Sycamore Slough 10 0 10 0 0 ;,:r;,e~ 0 10 0 0
Ryer Island Main Drain 0 0 0 0 10 0 0 0 0 10 WA~~ 0
Haas Slough 0 0 0 ~Dr 0 0 10 44 0
Rock Slou~h 0 0 0 0 0
White Slough 0 0 0 0
Pierson Tract 0 0 0 0 0 0
Victoria Island Drain 0 0 0 0 0 0 0
Upper Jones Tract 0 0 0 0 20 0 0
Middle Roberts .0 10 0 0 60 0
Mosher Slough

-~
I~OO:~ 10 l1fA~ ;~100;;; 0 0

Cache Creek 0
Old River @ Tracy 0
Mokelumne 0
Wathall Slough 0 0 0 0
Sugar Cut 0
Hog Slough 10

Highlighted areas indicate a significant increase in mortality relative to the laboratory·control water. An" A" next to data indicates that most of the
mortality occurred in less than 96 hours while mortality after 96 hours is represented by a "C". The mortality endpoint was analyzed using Fisher's
Exact Test.



Table 4. Routine Delta Monitoring 1994-95 Ceriodaphnia Reproduction

Sample Reproduction (neonates/adult)

6/3 7/12 8/9 9/1 10/5 11/7 12/4 1/9 2/28 3/21 5/1 5/31 6/27
Laboratory Control 30.8 33.7 28.4 22.6 25.8 19.8 26.6 31.6 24.5 23.7 19.9 23.8 17.0

SJR (m Vernalis 30.1 49.8 26.8 28.4 35.3 27.0 35.9 26.5 37.3 22.0 43.8 21.8
SR ~ Greene's Landing 33.1 39.9 ~G

,~ 28.3 28.7 37.0 33.1 22.5 28.9 20.5 30.7 18.0"

Duck Slough - 11.8 --~
'., 8.9 22.9 22.2 30.8 21.7 5.2 '" 28.3 32.7 15.3'. '~

Prospect Slough 18.8 ~
7.6 17.7 17.6 27.5 21.5 ~~roJ'j 21.6 20.2 11.0

French Camp Slough 29.8 43.1 26.3 '" 36.7 38.1 34.2 40.3 28.2 28.7 27.4 39.3 16.9
Ulatis Creek 38.1 53.3 29.0 18.9 27.0 '" '" ~a 30.3 ... 27.3 42.2 27.2
Paradise Cut 41.3 '" 27.8 30.0 35.3 27.5 29.2 36.4 29.5 29.8 27.3 41.7 31.0
Sycamore Slough 57.0 30.1 26.8 30.0 31.9 '" 34.3 18.1 34.0 26.1
Ryer Island Main Drain 36.7 19.8 20.5 27.0 29.6 41.9 21.7 23.8 20.7 22.2 ... 21.5
Haas Slough 27.1 27.7 29.5 ... - 30.8 26.8 34.4 24.4~

."

Rock Slough 33.7 20.7 23.9 39.9 19.7
White Slough 32.0 32.8 45.6 30.3

~Pierson Tract 40.9 !' 22.9 23.9 34.4 24.1..;. ,. :.
Victoria Island Drain 30.7 23.4 28.2 23.5 24.5 34.9 21.7
Upper Jones Tract 35.8 31.2 15.5 26.4 20.6 30.1 18.4
Middle Roberts 25.2 19.8 8.4 13.6 24.3 14.2
Mosher Slough ... '" 27.5 ... ... 36.9 22.9
Cache Creek ',;..·i~1B:ti:i; 17.0 40.4
Old River ~ Tracy 32.4
Mokelumne 31.6
Wathall Slough 46.8 48.7 31.4 30.9

Sugar Cut 38.6

Hog Slough 50.9

... Reproductive endpoint was omitted due to significant mortality occurring before reproductive age.



Table 5. TIEs conducted on the Ulatis Creek sample collected 1 September 1994 implicated metabolically activated pesticides as the
primary compounds responsible for toxicity. All controls and control blanks performed satisfactorily unless otheIWise noted in the
conclusion column.2 Chlorpyrifos was detected at .058 ~gIL by OCIMS, a concentration expected to cause chronic toxicity. No other
organophosphoTOus pesticides were detected. .

Test type l Treatments Conclusion

IInitial Screen I Whole Sample 1~,-T_o_xi_Ci_ty_d_et_ect_ed_. _

Whole Sample 5 60 100 100 100 Confinnation of toxicity.

Phase I PBO Addition 0 Alleviation of toxicity suggests presence of metabolically activated
oesticide(s).

L Individual tests were set up on the following dates: Initial Screening on 3 September 1994 and Phase I on 19 September 1994.
2. For control and control blank performance refer to Appendix G, TableS and Appendix F, Table 13.

. .



Table 6. TIEs conducted on the Ulatis Creek sample collected 13 September 1994 implicated chlorpyrifos as the primary compound
responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the conclusion column.3

Chlorpyrifos was detected at .09 JJg/L by GC/MS. No other organophosphorous pesticides were detected.

Test type l Treatments Conclusion

Ifuili~&re~1 ~leS~k ~~T_O_~_ci_~_d_~_~_~_. ~

Whole Sample 20 100 100 100 100 100 Confinnation oftoxici~.

Phase I PBO Addition 5 5 10 10 10 Alleviation of toxicity suggests presence of metabolically activated
pesticide(s).

50% Fraction 0
70% Fraction 0
75% Fraction 0

Phase II2 80% Fraction 20 100 100 100 100 100 100 Recovery of toxicity in the 80, 85%

85% Fraction 10 40 fractions suggest the possible presence of

90% Fraction 20 30 30 30 30 30 chlorpyrifos.

95% Fraction 10 10 10
100% Fraction 10 10 10 10 10 10

I. Individual tests were set up on the following dates: Initial Screening on 14 September 1994, Phase I on 19 September 1994 and Phase II on 16 November 1994.
2. Add back @ 6X ambient concentration. .
3. For control and control blank performance refer to Appendix F. Tables II, 13, and IS.



Table 7. TIEs conducted on the Ulatis Creek sample collected 18 September 1994 implicated metabolically activated pesticides as the
primary compounds responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the
conclusion column.2 Chlorpyrifos was detected at .048 ~gIL by GeIMS, a concentration expected to cause chronic toxicity.
Malathion also was detected at .025 ~gIL by GCIMS. The malathion concentration is below cOncentrations likely to cause toxicity.

Test type l Treatments Conclusion

0'1
00

Initial Screen Whole Sample 20 30 75 75 75 Toxicity detected.

Phase I PBO Addition 0 Alleviation of toxicity suggests presence ofmetabolically activated
DeSticide(s). .

I. Individual tests were set up on the following dates: Initial Screening and Phase I on 19 September 1994.
2. For control and control blank performance refer to Appendix F, Table 1:3.

-'- -



Table 8. TIEs conducted on the Ulatis Creek sample collected 7 November 1994 implicated chlorpyrifos as the primary compound
responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the conclusion column.3

Chlorpyrifos was detected at .047 ~gIL by GC/MS and .103 ~g/L by ELISA. Malathion also was detected at .061 ~g/L by GC/MS
and may have contributed to toxicity in the 70% methanol fraction. No other organophosphorous pesticides were detected at above a
quarter of a toxic unit.

Test type l Treatments Conclusion

Ifuffi~S~~1 W~eSam~ ~~T_~_k_~_~_~_~_. _

Whole Sample 100 100 100 100 100 100 Confinnation of toxicity.

Phase I PBO Addition 7 7 13 13 33 Alleviation of toxicity suggests presence of metabolically activated OP
pesticide(s).

C8 Solid Phase 7 7 7 7 Alleviation of toxicity suggests presence of non-polar organic toxicant(s).

Extracted

50% Fraction 0
70% Fraction 10 30 90 100 100 100 100 Recovery of toxicity in the 70, 75 and 85% fractions suggests the

75% Fraction 20 100 100 100 100 possible presence of chlorpyrifos.

Phase IF 80% Fraction 100 100 100 100 100 100 100
85% Fraction 10 10 10 10 10
90% Fraction 0
95% Fraction 10 11 11 11 44 44 44
100% Fraction 10 10 20 20 40

I. Individual tests were set up on the following dates: Initial Screening on 9 November 1994, Phase I on 12 November 1994 and Phase II on 16 November 1994.
2. Add back at 5x ambient concentration.
3. For control and control blank performance refer to Appendix G, Table 6 and Appendix F, Tables 14 and 15.



Table 9. TIEs conducted on the Ulatis Creek sample collected 4 December 1994 implicated metabolically activated OP pesticides as
the primary compounds responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the
conclusion column.3 Chlorpyrifos was detected at .045 J.Jg/L by ELISA, although this value is below the kit detection limit.
Chlorpyrifos was detected at 1/2 ofa toxic unit and diazinon was detected at 1/3 ofa toxic unit (.133 J.Jg/L by ELISA). The toxicity of
chlorpyrifos and diazinon are known to be additive. There is also the possibility ofthe presence of a third toxicant in the 90 and 95%
fraction. '

Test typel Treatments Mortality Conclusion

1 I 2 I 3 I 4

IInitial Screen I Whole Sample 1=_T_o_x_ic_ity""'-d_e_tec_ted_. _

Whole Sample 47 100 100 Confirmation oftoxicitv.
Phase I ' PBO Addition 0 The PBO blank exhibited high mortality relative to the control. Based on

the blank's performance a similar elevated mortality would be expected in
the ambient water +PBO. However, the low mortality in the Ulatis
sample with the addition of PBO suggests the presence of a metabolically
activated pesticide(s).

C8 Solid Phase O' Alleviation oftoxicity suggests presence ofnon-polar organic toxicant(s). '
Extracted (l/5)

50% Fraction 0
70% Fraction 0
75% Fraction 10 10 10 Recovery of toxicity in the 80 and 85% fractions suggest the possible

Phase Il2 80% Ffaction 100 100 100 100 presence ofchlorpyrifos. In addition, the recovery oft()xicity in the 90
and

85% Fraction 100 100 100 100 95% fractions suggest the possible presence ofanother toxicant.
90% Fraction .10 10 40
95% Fraction 56
100% Fraction 0

I. Individual tests were set upon the foHowing dates: Initial Screening on 7 December 1994, Phase I on 10 December 1994 and Phase 1\ on 5 January 1995.
2. Add back at 5x ambient concentration.
3. For control and control blank performance refer to Appendix G, Table 7 and Appendix F, Tables 16 and 18.

i. t,
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Table 10. TIEs conducted on the Ulatis Creek sample collected 9 March 1995 implicated a metabolically activated compound. All
controls and control blanks perfonned satisfactorily unless otherwise noted in the conclusion column.2 Chlorpyrifos was detected at
concentrations greater than one toxic unit, .137 J..Ig/L by ELISA and .230 J..Ig/L by GC. Diazinon may have contributed to toxicity with
over 1/2 a toxic unit, .293 Jlg/L by ELISA and .270 Jlg/L by GC.

Test type l Treatments Conclusion

l~ti~Scre~1 ~okSampk ~~T_O_ri_ci_~_d_d_~_~_. ~

Whole Sample 100 100 100 100
Dilution 50% Dilution 45 100 100 100 Linear interpolation estimat~ 3 toxic unitsb~ on the results of this dilution series.

Series 25% Dilution 0
12.5% Dilution 0

Whole Sample 100 100 100 100 The PBO blank exhibited high mortality relative to the control. Based on the blank's perfonnance
a similar elevated mortality would be expected in the ambient water + PBO.

Phase I PRO Addition 0 However, the low mortality in the Ulatis sample with the addition of PBO suggests the presence of
a metabolically activated pesticide(s).

I. Individual tests were set up on the following dates: Initial Screening on II March 1995, dilution series on 13 March 1995 and Phase I on 17 March 1995.
2. For control and control blank performance refer to Appendix H, Table 4 and Appendix F, Tables 20 and 21.



Table 11. TIEs conducted on the Ulatis Creek sample collected 21 March 1995 implicated chlorpyrifos as the primary compound

responsible for toxicity. All controls and control blanks perfonned satisfactorily unless otherwise noted in the conclusion column.]

Chlorpyrifos was detected at .134 IJgIL by ELISA and .100 IJgIL by GC. Carbofuran also was detected by GC at .800 IJglL,
approximately 1/3 of a toxic unit. .

Test typel Treatments Conclusion

l~ti~S~nl~okSampk~~T_O_~_ci_~_d_~_~_W_. _

Whole Sample 100 100 100 100 The control and control blank for this test did not perfonn satisfactorily.

Dilution 50% Dilution 80 100 100 Linear interpolation estimated 3 toxic units based on the results of this dilution series.

Series 25% Dilution 0

12.5% Dilution 0

~oleSample 100 100 100 100 Acute toxici~ exhibited by the Ulatis sample during this test would seem to conflnn toxici~

Phase I d~~ted during the initial screening.

PBO Addition 0 The PBO blank exhibited high mortali~ relative to the control. Based on the blank's
perfonnance a similar elevated mortali~ would be expected in the ambient water + PBO.
However, the low mortality in the Ulatis sample with the addition of PBO suggests the presence
ofa metabolicallv activated oesticide(s).

C8 Solid Phase 0 Alleviation oftoxicity suggests presence ofnon-polar organic toxicant(s).

Extracted

(4120)

Whole sample 100 100 100

100% spike 100 100 100

75% dilution 80 100 100 Similarities of time to death between both series canfinn that toxicity was

Phase liP 75% spike 13 93 100 due to chlorpyrifos.

50% dilution 100 100 :

50% spike 67

25% dilution 0

25% spike 7.1

I. Individual tests were~ up on the following dates: Initial Screening on 22 March 1995,dilution series and Phase I on 24 March 1995 and Phase III on 20 April 1995.
2. The dilution treatments refer to a dilution of the field sample with laboratory control water. The spike treatments refer to a non-toxic laboratory water spiked with the amount

of contaminant measured in the field sample and subsequently diluted with laboratory control water equivalent to its corresponding percent dilution. -
3. For control and control blank perfonnance refer to AppendixG, Table 10 and AppendixF, Tables 22 and 25.
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Table 12. TIEs conducted on the Paradise Cut sample collected 12 July 1994 implicated chlorpyrifos as the primary compound
responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the conclusion column.3

Chlorpyrifos was detected at .550 J.lg/L by ELISA and .444 J.lglL by GCIMS. No other organophosphorous pesticides were detected.

Test type l Treatments Conclusion

Ifuili~S~~1 %~Sam~ ~_T_~_~_~_d_~_~_. _

%oleSample 100 100 100 100 100 Linear interpolation estimated 6 toxic units based on the results of this dilution

Dilution 50% Dilution 100 100 100 100 100 series.

Series 25% Dilution 30 100 100 100 100
12.5% Dilution 100
6.25% Dilution 30

Whole Sample 100 100 100 100 Confirmation of toxicity.

Phase I PBO Addition 80 100 Alleviation of toxicity suggests presence of metabolically activated
oesticide (s). .

C8 Solid Phase 0 Alleviation of toxicity suggests presence of

Extracted non-polar organic toxicant(s).

Eluate Add-back 50 100 100 100 Recovery of toxicity confirms presence of

in non-toxic water non-polar organic toxicant(s).

50% Fraction 10
70% Fraction 0
75% Fraction 0

Phase II2 80% Fraction 100 100 100 100 100 Recovery of toxicity in the 80 and 85% fractions

85% Fraction 30 100 100 100 100 suggests the possible presence of chlorpyrifos.

90% Fraction 0
95% Fraction 0
100% Fraction 0

I. Individual tests were set up on the following dates: Initial Screening on 14 July 1994, dilution series on 19 July 1994, Phase I on 17 July 1994 and Phase 11 on 19 July 1994.
2. Add back at 6x ambient concentration.
3. For control and control blank performance refer to Appendix G, Table 2 and Appendix F, Table 3.



Table 13. TIEs conducted on the Paradise Cut sample collected 19 July 1994 implicated chlorpyrifos as the primary compound
responsible for toxicity. All controls and control blanks perfonned satisfactorily unless otherwise noted in the conclusion column.3

Chlorpyrifos was detected at .068 1Jg/L by Ge/Ms. No other organophosphorous pesticides were detected.

Test type l . Treatments Conclusion

IInitial Screen I Whole Sample ~,-~_o_xi_ci_ty_d_et_ec_ted_. _

Whole Sample 20 100 100 100 Confirmation of toxicity.

Whole Sample 53 73 100 100
(8/12)

Phase I PBO Addition 7 14 14 14 Alleviation oftoxicity suggests presence ofmetabolically activated

(8/12) pesticide(s).

C8 Solid Phase 0 Alleviation oftoxicity suggests presence of

Exracted non-polar organic toxicant(s).

Eluate Add-back 30 90 100 100 100 Recovery oftoxocity confirms presence of

in non-toxic water non-polar organic toxicant(s).

.'

50%Fraction
. 7 7 1

70% Fraction 0
75% Fraction 0

Phase IJ2 80% Fraction 57 100 100 100 Recovery of toxicity in the 80% fraction suggests the possible

80% (8118) 100 100 100 presence ofchlorpyrifos. Alleviation of toxicity with the

80% + PBO (8/18) 0 addition ofPBO strengthens this possibility. Toxicity in the

. 85% Fraction 0 100% fraction also may suggest the presence of another

90% Fraction 7 toxicant.

95% Fraction 7
100% Fraction 7 21 36 50 64

I. Individual tests were set up on the following dates: Initial Screening on 19 July 1994, Phase I on 4 August 1994 and Phase II on 12 August 1994 and 18 August 1994.
2. Add back at 6x ambient concentration.
3. For control and control blank performance refer to Appendix F, Tables 3, 6, 7, and 8.



Table 14. TIEs conducted on the Paradise Cut sample collected 9 March 1995 implicated metabolically activated pesticide(s) as the
primary compounds responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the
conclusion column.2 Chlorpyrifos was detected at concentrations expected to cause the observed mortality, .146 ~gIL by ELISA and
.230 ~g1L by GC. No other organophosphorous pesticides were detected.

Test type l Treatments Conclusion

IW~&re~1 ~oleSamp~ ~~T_o_xi_ci~~_d_~_~_. ~

Whole Sample 25 100 100 100 Confinnaiion oftoxici~.

Phase I PBO Addition 0 The PBO blank exhibited high mortali~ relative to the control. Based on the blank's perfonnance
a similar elevated mortali~ would be expected in the ambient water + PBO. However, the low
mortali~ in the Paradise Cut sample with the addition ofPBO suggests the presence ofa
metabolicallv activated oesticide{s\'

I. Individual tests were set up on the following dates: Initial Screening and Phase I on 17 March 1995.
2. For control and control blank perfonnance refer to Appendix F, Table 21.



Table IS. TIEs conducted on the Paradise Cut sample collected IS March 1995 implicated chlorpyrifos as the primary compound
responsible for toxicity. All controls and control blanks performed satisfactorily unless otheIWise noted in the conclusion column.3

Chlorpyrifos was detected at .145 ~gll by ELISA and .080 ~gIl by GC. Diazinon also was detected at approximately a fourth ofa
toxic unit, .125 ~gIl, by ELISA.

Test type l Treatments Conclusion

Whole Sample 10 90 100 100 100 Toxicity detected.

(3/17)
Initial Screen Whole Sample 33 87 100 100 Confinnarion of toxicity.

(3124)

& Phase I PBO Addition 30 35 40 40 The PBO blank exhibited high mortality relative to the control. Based on

(3/17) the blank's perfonnance a similar elevated mortality would be expected in
the ambient water + PBO. However, the low mortality in the Paradise Cut
sample with the addition ofPBO suggests the

PBO Addition 8 15 15 15 presence ofa metabolically activated pesticide(s).

(3124)

C8 Solid Phase 0 Alleviation of toxicity suggests presence of

Extracted (4120) non-polar organic toxicant(s).

Whole sample 100 100 100
100% spike 33 100 100 Similarities of time to death between

75% dilution 20 100 100 both series suggest that toxicity may be

Phase UIl 75% spike 0 100 100 chlolpyrifos.

50% dilution ·0 100 100
50% spike 0 7.1 14

25% dilution 0
25% spike .0

I. Individual tests were set up on the following dates: Initial Screening on 17 March 1995, Phase I on 17 March 1995 and 24 March 1995 and Phase III on 20 April 1995.
2. The dilution treatments refer to a dilution of the field sample with laboratory control water. The spike treatments refer to a non-toxic laboratory water spiked with the amount

of contaminant measured in the field sample and subsequently diluted with laboratory control water equivalent to its corresponding percent dilution. .
3. For control and control blank performance refer to Appendix F, Tables 21, 22, and 25.

"



Table 16. TIEs conducted on the Duck Slough sample collected 21 March 1995 implicated chlorpyrifos as the primary compound
responsible for toxicity. All controls and control blanks performed satisfactorily unless othelWise noted in the conclusion column.)
Chlorpyrifos was detected at .896 IJglL by ELISA and at .490 IJglL by GC. No other organophosphorous pesticides were detected.

Test type l Treatments Conclusion

l~ti~&re~1 ~o~Samp~ ~~T_O_~_~_y_d_d_~_~_.__~ ~

~ole Sample 100 100 100 100
100% + PBO 93 100 100 100 Toxicity det~ted to the 12.5% dilution suggests that toxicant(s) is present at >8 units.

Dilution 50% Dilution 100 100 100 100
50%+ PBO 7 7 7

Series 25% Dilution 100 100 100 100
12.5% Dilution 6.7 100 100 100

Whole Sample 100 100 100 100 Confirmation of toxicity.

Phase I PBO Addition 93 100 100 100 The PBO blank exhibited high mortality relative to the control. Based on the blank's performance

100% + PBO a similar elevated mortality would be expected in the ambient water + PBO. However, the low
mortality in the Duck Slough sample with the addition of PBO suggests the

50%+PBO 7 7 7 presence of a metabolically activated pesticide(s).

C8 Solid Phase 0 Alleviation of toxicity suggests presence of

Extracted (4/12) non-polar organic toxicant(s).

25% dilution 100 100 100
25% spike 100 100 100 Similarities of time to death between

12.5% dilution 100 100 both series confirm that toxicity was

Phase lIP 12.5% spike 100 100 due to chlorpyrifos.

6.25% dilution 6.7 13
6.25% spike 0

3.13% dilution 6.7 20
3.13% spike 6.7

I. Individual tests were sel up on the following dates: Initial Screening on 22 March 1995, dilution series and Phase I on 24 March 1995 and Phase 1lI on 12 April 1995.
2. The dilution treatments refer to a dilution of the field sample with laboratory control water. The spike treatments refer to a non-toxic laboratory water spiked with the amount

of contaminant measured in the field sample and subsequently diluted with laboratory control watcr cquivalent to its corresponding perccnt dilution.
3. For control and control blank performance refer to Appendix G, Table 10 and Appendix F, Tables 22 and 24.



Table 17. TIEs Conducted on the Duck Slough sample collected 25 March 1995 implicated metabolically activated pesticides as the
primary compounds responsible for toxicity. All controls and control blanks performed satisfactorily unless othelWis~ noted in the
conclusion column.2 Chlorpyrifos was detected at approximately eight toxic units, .511 ~g/L by ELISA and at.3oo ~g1L by GC. No
other organophosphorous pesticides were detected.

Test type l Treatments
I

Conclusion

IInitial Screen I Whole Sample ~L...T_oX_ic_ity_de_tec_ted_. _

25% Dilution 100 100 100 100
Dilution 12.5% Dilution 100 100 100 Linear interpolation estimated 11.3 toxic units based on the results ofthis dilution series:

Series 6.25% Dilution 5 15
3.13% Dilution 0

25% Dilution 100 100 100 100 Confinnation of toxicity.

Phase I PBO Addition 5 5 5 The PBO blank exhibited high mortality relative to the control. Based on the blank's performance

25% + PBO a similar elevated mortality would be expected in the ambient water + PBO. However, the low
mortality in the Duck Slough sample with the addition of PBO suggests the presence ofa
metabolicallv activated DesticideCs). .. . . .... .

I. Individual tests were set up on the following dates: Initial Screening on 29 March 1995 and dilution series and Phase I on 31 March 1995.
2. For control and control blank performance refer to Appendix H, Table 7 and Appendix F, Table 23.

j,
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Table 18. TIEs conducted on the French Camp Slough sample collected 2 September 1994 implicated chlorpyrifos <..s the primary
compound responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the conclusion
column.J Chlorpyrifos was detected at .130 1Jg/L by GCIMS. Malathion also was detected at .0211Jg/L by GCIMS.

Test type l Treatments Conclusion

IWti~Scre~1 ~o~S~~ ~~T_O_ri_ci_~_d_~_~_~_. _

Whole Sample 100 100 100 Confinnation of toxicity.

Phase 1 PBO Addition 0 Alleviation of toxicity suggests presence of metabolically activated pesticide(s).

C8 Solid Phase 0 Alleviation of toxicity suggests presence of

Extracted non-polar organic toxicant(s).

Eluate Add-back 100 100 100 100 Recovery of toxicity confinns presence of

in non-toxic water non-polar organic toxicant(s).

50% Fraction 0
70% Fraction 0
75% Fraction 0

Phase 112 80% Fraction 100 100 100 100 Artifactual toxicity due to the addition of MeOH was present in the

80% Fraction 100 100 100 100 control blank of the initial Phase II. R~very of toxicity in the 80% fraction suggests the possible

(9/17) presence ofchlorpyrifos. Alleviation of toxicity with the addition of PBO to this

80% Fraction + 0 fraction strengthens this possibility.

PBO (9/17) .
85% Fraction 0
90% Fraction 40 40 40 40
95% Fraction 5 5 10
100% Fraction 0

I. Individual tests were set up on the following dates: Initial Screening on 3 September 1994, Phase I on 9 September 1994 and Phase II on 14 September 1994 and 17
September 1994.

2. Add back at 3x ambient concentration.
3. For control and control blank perfonnance refer to Appendix G, Table 4 and Appendix F, Tables 10, II, and 12.



Table 19. TIEs conducted on the French Camp Slough sample collected 7 September 1994 implicated chlorpyrifos as the primary
compound responsible for toxicity. All controls and control blanks performed satisfactorily unless othelWise noted in the conclusion
column.) Chlorpyrifos was detected at .096 J.lg/L by GCIMS. Malathion also was detected at .018 J.lg/L by GCIMS.

Test type l Treatments Conclusion

l~~&reml ~~S~~ ~_T_o_~_ci_~_d_d_~_~_. ~

Dilution
Series

Dilution series was done only to a 50% dilution. Detection of toxici~
I-....:...:.=~==:..;;,;;.-J--=---+-~=-+~-=-I~~

to the 50% dilution suggests that toxicant(s) is present at approximately 2 toxic units.

Phase I -

Confirmation oftoxici~.

Alleviation of toxicity suggests presence of metabolically activated pesticide(s).

00
o

50% Fraction 0
70% Fraction 0
75% Fraction 5 10 10

Phase 1I2 80% Fraction 100 100 100 100 Artifactual toxicity due to the addition of MeOH was present in the

80% Fraction 100 100 100 100 control blank of the initial Phase H. R~very oftoxici~ in the 80 and 85% fractions suggests the

(9/17) possible presence of chlorpyrifos. -

80% + PBO (9/17) 0 Alleviation oftoxici~ with the addition ofPBO to the 80"/0 fraction

85% Fraction 35 65 65 strengthens this possibili~.

90% Fraction 0
95% Fraction .10 15 15 15
100% Fraction 5 10

I. Individual tests were set up on the following dates: Initial Screening on 7 September 1994, dilution series and Phase I on 9 September 1994 and Phase" on 14 September
1994 and 17 September 1994.

2. Add back at 3x ambient concentration.
3. For control and control blank performance refer to Appendix F, Tables 9-12.
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Table 20. TIEs conducted on the Mosher Slough sample collected 4 December 1994 implicated metabolically activated pesticide(s) as
the primary compounds responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the
conclusion column.2 Diazinon was detected at approximately one toxic unit, .403 ~g/L by ELISA. No other organophosphorous
pesticides were detected.

Test type l Treatments Conclusion

1~~~re~1 ~oleS~~ ~~T_o_~_~_~_d_e_~_ct_~_. _

Phase I

Confinnation oftollicity.

Alleviation of toxicity suggests presence ofrnetabolically activated pesticide(s).

00

I. Individual tests were set up on the following dates: Initial Screening on 7 December 1994 and Phase I on 15 December 1994.
2. For control and control blank performance refer to Appendix G, Table 7 and Appendix F, Table 17.



Table 21. TIEs conducted on the Mosher Slough sample collected 9 January 1995 implicated metabolically activated pesticides as the
primary compounds responsible for toxicity. Ail controls and control blanks performed satisfactorily unless otherwise noted in the

conclusion column? Chlorpyrifos and diazinon were each detected at one toxic unit, .087 ~gIL and .422 ~gIL, respectively, by
ELISA.

Test type l . Treatments
1

Conclusion

Ifu~~&re~1 W~kSam~ ~L~_o_~_ci_~_d_e_~_t_~_. ~ ~

Phase I

Confinnation oftoxici~.

Alleviation oftoxici~ suggests presence ofmetabolically activat~ pesticide(s).

00
tv

1. Individual tests were set up on the following dates: Initial Screening on 11 January 1995 and PhaSe I on 15 January 1995.
2. For control and control blank perfonnance refer to Appendix G. Table 8 and Appendix F. T8ble 19.
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Table 22
TIEs conducted on the Mosher Slough sample collected 21 March 1995 implicated metabolically'activated OP pesticides as the
primary compounds responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the
conclusion column.2 Chlorpyrifos was detected at .053 1Jg/L and .050 1Jg/L by ELISA and GC. respectively. Diazinon was detected at
.316 ~g/L by ELISA and .190 ~g/L by GC. The effects of these chemicals are additive. No other organophosphorous pesticides were
detected.

Test type l Treatments Conclusion

Whole Sample 93 100 100 100 Confinnation of toxicity.

Phase I PBO Addition 0 The PBO blank exhibited high mortality relative to the control. Based on the blank's performance
a similar elevated mortality would be expected in the ambient water + PBO. However, the low
mortality in the Mosher sample with the addition of PBO suggests the presence of a metabolically
activated oesticide(sl.

C8 Solid Phase 0 Alleviation of toxicity suggests presence of

Extracted (4/13) non-polar organic toxicant(s).

I. Individual tests were set up on the following dates: Initial Screening on 22 march 1995 and the Phase I on 24 March 1995.
2. For control and control blank performance refer to Appendix G, Table 10 and Appendix F, Table 22.



Table 23. TIEs conducted on the Mosher Slough sample collected 24 March 1995 implicated metabolically activated pesticides as the
primary compounds responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the
conclusion column.2 Chlorpyrifos was detected at greater than one toxic unit, .116 IJglL by ELISA. Diazinon was detected at about
1/4 ofa toxic unit, .110 1Jg/L by ELISA.

Test type l Treatments Conclusion

IInitial Screen I Whole Sample ~,-T_ox_ic_ity_de_tected__. _

Whole Sample 100 100 100 100
. Dilution 50% Dilution 20 100 100 Linear interpolation estimated 2.7 toxic units based on the results of this

Series 25% Dilution 0 dilution series.

12.5% Dilution 6.7 6.7 6.7

50% Sample ·20 100 100 Continnation oftoxicity.

Phase I 50% Sample + 13 20 20 20 The PBO blank exhibited high mortality relative to the control. Based on

PBO the blank's performance a similar elevated mortality would be expected in
the ambient water + PBO. However, the low mortality in the Mosher
sample with the addition of PBO suggests the presence ofametabolically
activated pesticide(s). .

I. Individual tests were set up on the following dates: Initial Screening on 29 March 1995, dilution series and Phase I on 31 March 1995.
2. For control and control blank performance refer to Appendix H, Table 7 and Appendix F. Table 23.
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Table 24. TIEs conducted on the Mosher Slough sample collected 1 May 1995 implicated metabolically activated pesticides as the
primary compounds responsible for toxicity. All controls and control blanks performed satisfactorily unless otherwise noted in the
conclusion column.3 Chlorpyrifos was detected at greater than one toxic unit, .120 IJg/L by ELISA. Diazinon was detected at about
Hoxic unit, A161Jg/L by ELISA.

Test type l Treatments Mortality Conclusion

1 I 2 I 3

IInitial Screen I ~oleSamp~ ~~T_O_X_k_~_d_e_~_ct_~_.~~~~~~~~~~~~~~~~~

Whole sample 20 100 100
100% Spike 33 100 100

75% Dilution 13 100 Similarities of time to death between both series confirm that toxicity

Phase m2 75% Spike 26 100 was due to both chlorpyrifos and diazinon.

50% Dilution 13
50% Spike 0

25% Dilution 6.7
25% Spike 0

I. Individual tests were set up on the following dates: Initial Screening on 2 May 1995, Phase I on 3 May 1995 and Phase III on 17 May 1995.
2. The dilution treatments refer to a dilution of the field sample with laboratory control water. The spike treatments refer to a non-toxic laboratory water spiked with the amount

of contaminant measured in the field sample and subsequently dilut~ with laboratory control water equivalent to its corresponding percent dilution.
3. For control and control blank performance refer to Appendix G. Table II and Appendix F. Table 27.



Table 25. TIEs conducted on the Ryer Island sample collected 31 May 1995 implicated carbaryl as the primary compound responsible
for toxicity. AlI controls and control blanks performed satisfactorily unless otherwise noted in the conclusion column.) Carbaryl was
detected at 7 ~glL by GC. No other organophosphorous pesticides were detected.

Test type I

Initial Screen

Treatments

Whole Sample 100 100 100 100 IToxicity detected.

Conclusion

00
0\

Whole Sample 100 100 100 Confinnation of toxicity.
Phase I PBO Addition 100 100 100 No alleviation oftoxicity suggesting toxicity is not due to metabolically activated pesticide(s).

C8 Solid Phase 0 Alleviation oftoxicity suggests presence of
Extracted non-polar organic toxicant(s).

Eluate Add-back 100 100 100 Recovery of toxicity confirms presence of
in non-toxic water non-polar organic toxicant(s).

50% Fraction 100 100 100 100
70% Fraction 93 100 100 100
75% Fraction 0
80% Fraction 6.7 6.7 Recovery of toxicity in the 50 and 70"10 fractions, suggests the possible presence of carbaryl.
85% Fraction 0

Phase II 90% Fraction 0
95% Fraction 0
100% Fraction 0

~ ~

50% Fraction. 100 100 100 -
50%+PBO 100 100 100 Fraction exhibiting toxicity in the original Phase II TIE were amended with PBO. Addition of

70% Fraction 53 100 100 PBO to these fractions did not alleviate toxicity suggesting toxicity is not due to metabolically
70%+PBO 33 100 100 activated OP pesticide(s).

eluate ,1.5X 100 100 100 100
spike G I.5X 100 100 100 100 Similarities of time to death between both series, based on measured values, confirm that

eluate G 1.25X 100 100 100 100 toxicity was due to carbaryl. Eluate add-backs were substituted for dilutions of the ambient sample

Phase 11I2 spike @ 1.25X 60 100 100 100 in this Phase III TIE due to the age of the sample

eluate (iiJ I.OX 93 100 100 100
spike (iiJ I.OX 53 100 100 100

. eluate (m 0.75X 53 100 100 100
spike (iiJ 0.75X 87 93 100
eluate (ii) O.50X 53 60 67
spikc (iil 0.50X 6.7 6.7 6.7

I. Individual tests were set up on the following dates: Initial Screening on 2 June 1995, Phase I on 7 June 1995, Phase II on 19 June 1995 and 30 June 1995 and Phase III
on 3 October 1995

2. Eluate add-backs refer to a nontoxic water spiked with the eluate at a series of concentrations based on a measured value of the compound. A spike refers to a non-toxic
water spiked with the amount of compound equivalent 10 its corresponding eluate add·backs.

3. For control and control blank pcrfomlance refer to Appcndix G, Table 12 and Appendix II, Tahles 29· 32.

.,
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Table 26. Routine Delta Monitoring 1994-95 Selenastrum Growth

Sample Cell Counts (x )04)

6/3 7/12 8/9 9/1 \\/7 \2/4 119 2/28 5/1 5/31 7/17
Laboratory Control 66.4 42.8 36.9 87.1 66.0 55.0 36.7 83.9 81.l 73.7 63.6

SJR @) Vernalis 124.8 68.2 293.0 252.3 213.7 224.0 136.4 150.1 150.4 239.6
SR @) Greene's Landing 294.3 119.6 287.7 249.6 212.5 238.0 170.8 220.2 161.0 243.5
Prospect Slough 229.5 205.5 296.5 221.6 204.7 169.7 165.2 160.8 115.0 247.2
Paradise Cut 36.3 26.8 147.8 192.6 244.7 234.3 131.4 77.4 169.8 154.8 228.2
Lindsay Slough 192.6 311.9 286.9 244.1 219.1 136.6 182.6 172.5 187.1
Rock Slough 203.5 287.8 249.8 234.8 149.9 129.0 178.4 169.6 188.5
Sycamore Slough 189.0 264.7 255.5 34.0 135.3 \80.8 261.0
White Slough 145.4 302.7 254.6 246.6 247.7 145.2 140.2 242.6
Old R. (ii>. Tracy 69.2 118.4 281.1 224.2 240.5 256.2 67.0 128.2 185.0 169.2 237.8
Duck Slough 133.6 40.3 133.0
French Camp Slough 203.5 137.7
Ulatis Creek 230.3 132.5 162.0
Skag Slough 131.8 291.0 242.0 225.0
Hog Slough 246.8
Haas Slough 275.4 196.7 78.6
Mosher Slough 202.8 142.9 137.9 151.l 185.7
Ryer Is Main Drain 147.4 127.4
Pierson Tract 130.2 122.7
Victoria Is Drain 49.7 130.0 159.2
Upper Jones Tract 185.3 163.7
Middle Roberts 92.2
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Table 27. Routine Delta Monitoring 1994-95 Selenastrum Growth

Sample Cell Counts (x 104)

6/3 7/12 8/9 9/1 11/7 12/4 1/9 2/28 5/1 5/31 7/17 Freque
ncy

Laboratory Control 66.4 42.8 36.9 87.1 66.0 55.0 36.7 83.9 81.1 73.7 63.6

SJR (a'l Vernalis ~~ 293.0 252.3 _ 224.0 136.4 1~)(j~'~ ~;;tSDAtl;t 239.6 5/10
SR (ei) Greene's Landing 294.3 119.6' .. 287.7 249.6 ,. ~ , 238.0 170.8 220.2 161.0 243.5 1/10
Prospect Slough I 229.5 205.5 296.5 ~lr6l~~_'7·~~ 165.2 160.8 ~mTsro.! 247.2 4/10'k. '" _'0 -. ... ... ' ,l'IliQ.-, ~~
Paradise Cut ,~, =~. ,B:a~ i:~'lt8~ ..- ,~~ 244.7 234.3 131.4 ~~~ 169.8 154.8 228.2 5/11""-
Lindsay Slough 192.6 311.9 286.9 244.1 219.1 136.6 182.6 172.5 ~4 1/9.-Rock Siou/!;h 203.5

~
249.8 234:8 ~. 129.0 178.4 169.6 ' ~"" 2/9

Sycamore Slough 189.0 255.5 ~a~la5$j~ 180.8 261.0 317
White Slough 145.4 302.7 254.6 246.6 247.7 145.2 ~7f~oai~ 242.6 1/8
Old R. (a'l Tracy 69.2 ~fi.lrg~128S~i#i~~2~ 240.5 256.2 ~o;Z;Q~ 128.2 185.0 169.2 237.8 4/10
Duck Slough 133.6 ~~ 133.0 1/3
French Camp Slough 203.5 137.7 0/2
Ulatis Creek 230.3 132.5 162.0 0/3
Skag Slough 131.8 291.0 242.0 225.0 0/4
Hog Slough 246.8 -, OIl
Haas Slou~h 275.4 rt:;r!)oS7~ ~,si~ 2/3
Mosher Sloul!h 202.8 142.9 137.9 151.l ~85i1.~, 1/5
Ryer Is Main Drain 147.4 ~~ 1/2
Pierson Tract 130.2

. - .. 'I; 1/2~
,.

Victoria Is Drain ~49'i1Ztr~ 130.0 ~1~9l2~_: 2/3
Upper Jones Tract 185.3 163.7 0/2
Middle Roberts 92.2 Oil

Individual highlighted cells represent the lowest 33% of algae cell counts for each sampling event for this year.
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Table 28. Results ofC8 manipulation on samples which exhibited low algal gro\Vth in their
original screening tests. I

Sample Percent Percent
Enhancement or Enhancement or
inhibition2 in inhibition1 in
CSPEW3 sample Control Blank

Duck Slough 1/9/95 378* -54
Lateral in Paradise Cut Irrigation District, 313* -27
Mac Arthur Blvd. 6/14/94
Victoria Island Drain 1/9/95 220* -46
Ulatis Creek 3/9/95 140* -34
Paradise Cut 6/3/94 46* -12
Paradise Cut 3/1/95 37 27
Sycamore Slough 2/28/95 29 36
Stewart's Tract East 6/14/94 26 10
Paradise Cut 3/9/95 14 -6
Paradise Cut 7/12/94 -8 13

I. Asterisks indicate samples believed to contain non-polar organic chemicals. These phytotoxic compounds may have
been responsible for low algal growth in the original screening studies. This table lists the percent change after a C8
manipulation. The percent change is presented for both the ambient sample and its associated control. The control
blank enhancement or inhibition represents the effect ofC8 column manipulation on a sample. Asterisks indicate
samples which had a significant improvement of algal growth in the treated ambient sample compared to the untreated
ambient sample without a commensurate enhancement in the control blank (Two tailed, unpaired T-test, p:::O.05).

2. Percent enhancement or inhibition = (cell count in solid phase extracted water- cell count in untreated water) x 100
cell count in untreated water

3. CSPEW=C8 Solid Phase Extracted Water
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Table 29. Summary ofTIE results.

Sample, Collection Date
and Reason for Collection

Observed Toxic
Units'

Toxicity Toxicity regained
Toxicity alleviated after with extraction Which fractions

alleviated with application to ell ofT the C8 SPE are toxicants Confirmation in
addition ofPBO? SPE column'! column? present in?1 Phase III

Additional Conunents

Ulatis Creek 9/13/94 - Follow-up. 2 Yes
Ulatis Creek 9/18194 - Follow-up I Yes'
Ulatis Creek Iln/94 - Routine Monitoring 2 Yes
Ulatis Creek 1214/94 - Routine Monitoring 2 Yes

Yes

Yes
Yes

Yes

Yes
Yes

80,85

80,70,75,95
80,85,95,90

" .

Chronic Toxicity

Chronic Toxicity

Potential for another
toxicant

Ulatis Creek 3(9(95 - Rain Event
Ulatis Creek 3/21/95 - Routine MonitorinR
Paradise Cut 7/12194 - Routine Monitori",~

Paradise Cut 7/19/94 - Follow-up
Paradise Cut 3/9/95 - Rain Event
Paradise Cut 3/15/95 - Follow-up
Duck Slough 3/21/95 - Routine Monitoring

\0 Duck Slough 3/25/95 - Follow-up
o French Camp Slough 9/2/94 - Routine Monit.

French Camp Slough 9nl94 - Follow-up
Mosher Slough IV4/94 - Routine Monitoring
Mosher Slou!!.h 119(95 - Routine Monitoring
Mosher Slough 3/21/95 - Routine Monitoring
Mosher Slough 3/24/95 - Follow-UD
Mosher Slough 5/1/95 - Routine Monitoring
Ryer Island Drain 5(31/95 - Routine Monit.

2
2
2

>8
11.3·

2
2
2
2
2

2.7·
2

Yes
Yes
Yes
Yes
Yes

Partially
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No

Yes
Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes
Yes

Yes

80,85
80,100

80
80,85

50,70

Yes

Yes
Yes

Yes
Yes

Chronic Toxicity

NP The control mortality In the dilution series test control did not meet the laboratory criteria for test acceptability, however, this information is provided to make the necessary comparison between the expected
toxic units and the observed toxic units. Carbaryl was confirmed as the primary toxicant in a Phase 111.
I. The observed toxic units were calculated from experiments that were set up.in a TIE styled test. An· indicates that the number of toxic units were calculated using linear interpralation based on data generated
in a dilution series test.
2. Toxic fractions are listed in order from most to least toxic.

i,
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Table 29. Summary of TIE results (continued).

Sampk. Collection Date
and Reason for Collection

Chlorpyrifos
Concentration'

(llglL)

Chlorpyrifos Diazinon Diazinon Other Chemical Other Chemicals
Concentration Concentration' Concentration Concentration approximating or

approximating or (llgIL) approximating or (lJglL) exceeding
exceeding . exceeding 96-hour LCso

96-hour LC", 96-hour LC",

xUlatis Creek 9/13/94 - Follow-up 0.090
Ulatis Creek 9/18/94 - Follow-up 0.048
Ulatis Creek 11/7/94 - Routine Monitoring 0.075
Ulatis Creek 1214/94 - Routine Monitoring 0.045

x
0.133

oms malathion
0.061 malathion

Ulatis Creek 3/9195 - Rain Event 0.184 X
Ulatis Creek 3/21/95 - Routine Monitoring 0.117 X
Paradise Cut 7/12/94 - Routine Monitoring 0.497 X
Paradise Cut 7/19194 - Follow-uJl 0.068 X
Paradise Cut 3/9195 - Rain Event 0.188 X
Paradise Cut 3/15/95 - follow-uo 0.113 X
Duck Slough 3/21/95 - Routine Monitoring 0.693 X
Duck Slough 3/25195 - Follow-up 0.406 X
French Camp Slough 912194 - Routine Monit. 0.130 X

\0
French Camp Slough 9nl94 - Follow-up 0.096 X- Mosher Slough 12/4/94 - Routine Mooitoring
Mosher Slough 1/9/95 - Routine Monitoring 0.087 X
Mosher Slough 3/21/95 - Routine Monitoring 0.052
Mosher Slough 3/24/95 - Follow-up 0.116 X
Mosher Slough 5/1/95 - Routine Monitoring 0.120 X

Ryer Island Dr"in 5131/95 - Routine Monit.

282
0.800 carbofuran

0.125

0.021 malathion
0.018 malathion

0.403 X
0.422 X
253

0.110
0.416 X

7.0 X
carbaryl

3. The concentration presented in these wlunms IS the average of all avaIlable analytical data.



Table 30. Samples collected from Mosher Slough causing acute mortality to Ceriodaphnia are
listed with associated diazinon and chlorpyrifos concentrations (ELISA). The 96-hour LC s for

50

each of these compounds is approximately 0.400 and 0.080 1Jg/L, respectively. The toxicity of
these two compounds is additive.

Mosher Slough Time to 100% Diazinon Chlorpyrifos
Sampling Date Mortality (days) (lJgfL) (1Jg/L)

10/5/95 3 0.459 ND
11/5/94 2 0.499 Not available
12/4/94 4 0.403 Not available
1/9/95 3 0.422 0.087
3/21/95 2 0.316 0.053
5/1/95 2 0.417 0.094
10/29/96 1 0.486 0.103
11/13/97 4 0.461 0.59
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APPENDIX A

SITE DESCRIPTIONS

94

'.



Table A-I
Description of Sampling Locations for Sites Illustrated in Figure 1 (Delta)

Location Description
Sacramento River at Greene's Landing (site I) Samples collected from mid-channel off pump platform.

Pump is accessed by way of Randall Island Rd. and is
approximately 10 river miles downstream of Freeoort.

San Joaquin River at Vernalis (site 2) Samples collected from mid-channel off County Road 13
bridge.

Ryer Island (site 3) Samples collected from middle of drain (Elkhorn
Slough) at discharge pumps. Drain discharges into
Cache Slough upstream of Rio Vista.

Pierson Tract (site 4) Samples collected from middle of drain off Varden Rd.
bridge at intersection with Alfalfa Rd. Drain discharges
into Snodgrass Slough.

Victoria Island (site 5) Samples collected from middle of drain at discharge
pump. Drain discharges into Old River @ Hwy. 4
bridge.

Upper Jones Tract (site 6) Samples collected from middle of drain at North-West
comer of tract. Access by way of Bacon Island Rd. The
drain discharges into Middle River.

Middle Roberts Tract (site 7) Samples collected from middle of drain at discharge
pump. Access via Trapper Jacobs Rd. Drain discharges
into Burns Cutoff.

Duck Slough (site 8) Samples collected from middle of drain off discharge
pump platform. Drain discharges into Miners Slough at
Five Points Marina.

Prospect Slough (site 9) Samples collected from mid-channel by boat at
confluence of Libertv Cut and Toe Drain.

French Camp Slough (site 10) Samples collected from mid-channel off Manthey Rd.
bridge. Slough is discharged into the San Joaquin R.
about I mile upstream ofHwy. 4 bridge.

Ulatis Creek (site 11) Samples collected from mid-channel under bridge at
Brown Rd. Ulatis Creek discharges into Cache Slough.

Haas Slough (site 12) Samples collected from mid-channel by boat just
upstream of confluence with Prairie Slough. Slough
discharges into Cache Slough.

Mosher Slough (site 13) Samples collected from mid-channel off Mariners Dr.
bridge.

Paradise Cut (site 14) Samples collected from middle of south channel off
Paradise Rd. bridge.

Sycamore Slough (site 15) Samples collected from mid-channel by boat 4 to 4.5
miles upstream of confluence with Mokelumne River.
The location varied by tide and was typically determined
bv Water Hvacinth mass.

Rock Slough (site 16) Samples coIlected from mid-channel off Delta
Rd./Holland Tract Rd. bridge.

White Slough (site 17) Samples taken from mid-channel by boat at intersection
of Bishop Cut and White Slough.

Old River at Tracy Blvd. (site 18) Samples coIlected in mid-channel off Tracy Blvd.
bridge.

Skag Slough (site 19) Samples collected from mid-channel off Liberty Island
Rd. bridge. Slough discharges into Cache Slough
upstream of Lindsev Slough.
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Table A-I
Description of Sampling Locations for Sites Illustrated in Figure 1 (Delta)

Walthall Slough (site 20) Samples collected from mid-channel off Woodward Rd.
bridge.

Hog Slough (site 21) Samples collected from mid-channel by boat 3 to 3.5
miles upstream of confluence with Mokelumne River.
The location varied by tide.
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Table A-2
Description of Sampling Locations for Sites Illustrated in Figure 2 (Cache Creek)

Location Description
North Fork Cache Creek (site A) Samples collected from mid-channel off Highway 20

bridge. North Fork Cache Creek discharges into Cache
Creek.

Bear Creek (site B) Samples collected from mid-channel off Highway 20
bridge. Bear Creek discharges into Cache Creek.

Cache Creek at Rumsey (site C) Samples collected from mid-channel off Rumsey bridge.

Cache Creek at Rd. 102 (site D) Samples collected from mid-channel off County Road
102 brid~e.
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Table A-3
Exact Location of Sites illustrated in Figure 3 (Paradise Cut Special Studies Area)

Location Description
Sugar Cut (site 22) Shore sample from Hollv Sugar site
Grantline (site 23) Bridge sample at Tracv Blvd.
Tom Payne Slough (site 24) Bridge sample at Paradise Rd.
Upstream Paradise Cut (site 25) Bridge sample from WP railroad tracks (east ofI-5)
Tracv Wastewater Treatment Plant outfall (site 26) Shore samole from the south end of Sugar Cut
Paradise Dam (site 27) Shore sample"from the eastern end of Paradise Cut
Stewart's Tract West (site 28) Drain sample from Stewart's Tract into Paradise Cut
Mac Arthur Blvd. (site 29) Drain sample from MacArthur Blvd. (pescadero

Irrigation District main drain)
Pescadero (site 30)
San Joaquin River (site 31) Shore sample upstream of Paradise Cut Dam
Delta Ave. (site 32) Drain sample from Delta Ave. (Pescadero Irrigation.

District main drain)
Stewart's Tract East (site 33) Drain sample from Stewart's Tract into Paradise Cut
Duel Vocationallnstitute (DVI) (site 34) Drain sample from DVI upstream of the discharge into

Patadise Cut
Alfalfa @ Tom Payne Slough (site 35) Drain samples immediately downstream of an alfalfa

field (sampling was contingent on site anonymity)
El Rancho South Drain (site 36)
Com (site 37) Drain samples immediately downstream of a com field

(samoling was contingent on site anonymity)
Safflower (site 38) Drain samples immediately downstream of a safflower

field (sampling was contingent on site anonymity)
Alfalfa (site 39) Drain samples immediately downstream of an alfalfa

field (sampling was contingent on site anonymity)
Sullivan's Tile Drain (site 40) Tile drain sample from Pescadero Irrigation District off

Delta Ave.
Upstream Tom Payne Slough ~ eastern end (site 41) Shore sample at eastern end ofTom Payne Slough
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APPENDIXB

MINIMUM DETECTION LIMITS FOR ORQANIC CHEMICAL ANALYSIS
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Table B-1. Recovery and precision data for organic chemicals analyzed by the U.S. Geological Survey using Gas
Chromotograph/Mass Spectrometer. Data are based on six determinations of the compounds at 0.1 microgram per liter in
reagent water.

Analytes MDL's Mean Relative std.
(~g/L) Recov. dev. (%)

(%)
Alachlor <.009 86 3
Atrazine <.017 89 6

Atrazine-desethvl l <.003 12 8

Azinphos-methvl' <.038 78 15

Benfluralin <.013 46 9
Butylate <.008 80 3

Carbaryl' <.046 151 10

Carbofuran ' <.013 108 4

Chlorpyrifos <.005 83 2
Cyanazine <.013 96 4
p,p-DDE <.010 48 6
Diazinon <.008 77 3
Dieldrin <.008 67 4
Diethylanaline <.006 73 3
Dimethoate <.024 11 68
Disulfoton <.008 72 4
EPTC <.005 80 2
Ethalfluralin <.013 54 8

Ethoprop <.012 80 5
Fonofos <.008 75 3
alpha-HCH <.007 77 3
Linuron <.039 126 10
Malathion <.014 90 5

Analytes MDL's Mean Relative std.
(~g/L) Recov. dev. (%)

(%)
Metolachlor <.009 92 3
Metribuzin <.012 42 9
Molinate <.007 82 3

Napropamide <.010 83 4

Ethyl-Parathion <.022 83 9
Methyl-Parathion <.035 73 15
Pebulate <.009 79 4

Pendimethalin <.018 46 13
cis-Permethrin <.016 37 13
Phorate <.011 77 4
Prometon <.008 77 3
Pronamide <.009 76 4
Prooachlor <.015 79 6
Prooanil <.016 96 5
Prooargite <.006 59 3
Simazine <.008 76 3
Tebuthiuron <.015 88 6

Terbacil l <.030 75 13

Terbufos <.012 74 5
Thiobencarb <.008 85 3
Triallate <.008 75 4
Trifluralin <.012 47 8

I. Pesticides having poor performance that are reported with an E code to caution the user that measured
concentrations are estimated and need to be evaluated carefully because of the potential for variable performance.
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Table B-2. Recovery and precision data for organic chemicals analyzed by APPL, Inc. using Gas or Liquid
Chromotograph. Data are based on seven determinations of the compounds in reagent water. I

Analytes MDL's Mean Relative
(Method 8141) (lJg/L) Recov. std. dev,

(%) (%)

Azinphosmethyl 1.00 100 6
Bolstar 0.10 126 2
Chloroyrifos 0.05 131 2
Coumaphos 0.10 110 5
Def 0.10 136 4
Demeton-S 0.20 100 4
Diazinon 0.05 130 3
Dichlorvos 0.20 55 10
Dimethoate 0.10 103 5
Disulfoton 0.10 108 2
EPN 0.10 105 3
EPTC 0.40 36 13
Ethion 0.10 115. 1
Ethoprop 0.10 123 3
Fensulfothion 0.20 98 57
Fenthion 0.10 117 2
Malathion 0.40 105 1
Merphos 0.10 332 12
Mevinohos 0.70 101 10
Naled 0.50 125 19
Parathion ethyl 0.10 111 1
Parathion, methyl . 0.10 118 4
Phorate 0.10 91 3
Prowl 0.10 125 3
Ronnel 0.10 115 2
Stirophos 0.15 104 4
Sulfotep 0.10 111 2
TEPP 0.50 223 15
TribuM Phos. 0.30 139 9
Triphenvl Phos. 0.20 130 . 5
Trichloronate 0.10 105 1
Trifluralin 0.10 116 4
Tukothion 0.20 281 6

Analytes MDL's Mean Relative
(Method 632) (1Jg/L) Recov. std. dev.

(%) (%)
A. Sulfoxide 0.05 13 2
A. Sulfone 0.05 33 1
Aldicarb 0.40 76 4
Aminocarb 0.40 87 3
Barban 3.50 97 32
Benomyl (Carbendazim) ·0.40 58 3
BromacH 0.40 104 18
Carbaryl 0.10

..
94 4

Carbofuran 0.10 92 4
Chloropropham 3.50 83 19
Chloroxuron 0.40 97 8
Diuron 0.40 90 6
Fenuron 0.40 85 4
Fluometuron 0.40 92 6
3-Hvdroxcarbo. 0.10 32 2
IPBC 0.40 94 12
Linuron 0.40 90 9
Methiocarb 0.40 87 4
Methomyl 0.10 70 5
Mexacarbate 3.50 85 5
Monuron 0.40 91 5
Neburon 0.40 . 84 12
Oxamyl 0.40 42 3
Pronachlor 3.50 90 5
Pronham 3.50 100 16
Pronoxur 0.40 88 4
Siduron 0.40 93 6
Tebuthiuron 0.40 83 3

I. Amounts of the compounds spiked ranged from 0.5-2.0 micrograms per liter but were consistent for each
compound across the seven determinations ie. the amount spiked for diazinon was always 0.5 micrograms
per liter whereas the amount spiked for naled was always 2.0 micrograms per liter.
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Figure C-1. Control summary chart for the 7-day Ceriodaphnia sodium chloride reference toxicant testing. Individual survival mean values are plotted as
squares and the upper and lower 95 percent control limits are plotted as circles.
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Table C-1. Control summary data for the 7-day Ceriodaphnia sodium chloride reference toxicant
testing.

I Test Date IControl Percent Survival IUpper 95% Control Limit I Lower 95% Control Limit I
Mav-93 100
Jun-96 100 100.0 100.0
Aug-93 90 108.2 85.1
Seo-93 90 106.5 83.5
Oct-93 90 105.0 83.0
Nov-93 90 103.7 83.0
Dec-93 100 105.0 83.6
Jan-94 100 105.7 84.3
Mar-94 100 106.1 85.0
Apr-94 100 106.3 85.7
May-94 100 106.5 86.3
Jul-94 100 106.5 86.8

Auo-94 100 106.5 87.3
Sep-94 100 106.5 87.8
Oct-94 100 106.5 88.2
Nov-94 100 106.4 88.6
Dec-94 100 106.4 88.9
Jan-95 100 106.3 89.2
Feb-95 70 111.5 81.1
Apr-95 100 111.4 81.6
May-95 100 111.3 82.1
Jun-95 90 110.9 81.8
Jul-95 100 110.8 82.2
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Figure C-2. Control summary chart for the 7-day Ceriodaphnia sodium chloride reference toxicant testing. Individual LC 50vaJues a,e plotted as squares
and the upper and lower 95 percent contrallimits are plotted as circles.

4000

3500

3000

2500

'iiio
~

~ .§, 2000

uw

1500

1000

• ..-~......-....---... .

500

--j

22 23

o +----+-----I-----t--+-----f---f-----I----f--+-----f---f-----I----+--I---+----+-----I-----f---+I---t----t

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Cumulative Test Number



Table C-2. Control summary data for the 7-day Ceriodaphnia sodium chloride reference
toxicant testing.

I Test Date I LCso (EC ~mhos) IUpper 95% Control Limit ILower 95% Control Limit I
Mav-93 3000
Jun-93 2297.5 3642.2 1655.3
Aug-93 1691.1 3639.6 1019.5
Sep-93 2649.5 3526.0 1293.0
Oct-93 2423.9 3379.4 1445.4
Nov-93 3000 3499.4 1521.3
Dec-93 3000 3556.1 1604.5
Jan-94 3000 3583.7 1681.8
Mar-94 3000 3596.2 1751.0
Apr-94 2143.9 3552.7 1688.5
Mav-94 3000 3568.5 1741.7
Jul-94 3000 3577.2 1790.5

AUQ-94 2143.9 3548.5 1736.0
Sep-94 3000 3559.3 1776.4
Oct-94 2828.7 3541.6 1815.5
Nov-94 2671.9 3511.9 1844.4

.Dec-94 2905.6 3506.3 1876.7
Jan-95 3000 3512.4 1904.9
Feb-95 3512 3614.6 1887.3
Apr-95 3000 3611.4 1915.4
Mav-95 2925.9 3600.7 1941.6
Jun-95 1472 3693.0 1731.1
Jul-95 2750 3672.3 1755.2
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Figure C-3. Control summary chart for the 7-day Ceriodaphnia sodium chloride reference toxicant testing. Individual mean young pr'"lduced values are
plotted as squares and the upper and lower 95 percent control limits are plotted as circles.
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Table C-3. Control summary data for the 7-day Ceriodaphnia sodium chlorlde reference
toxicant testing.

Test Date Control Reproduction Upper 95% Control Limit Lower 95% Control Limit
(meanvoungproduced)

May-93 30.4
Jun-93 23.8 36.4 17.8
AUQ-93 18.2 36.3 11.9
5ep-93 19.3 34.0 11.8
Oct-93 18.2 32.5 11.5
Nov-93 23.3 31.6 12.8
Dec-93 22 30.8 13.6
Jan-94 27.6 31.7 14.0
Mar-94 30.7 33.5 13.9
Apr-94 21.2 32.8 14.1
May-94 22.9 32.3 14.5
Jul-94 29.7 33.2 14.7

AUQ-94 26.5 33.1 15.2
5ep-94 32.8 34.5 15.0
Oct-94 28.9 34.7 15.4
Nov-94 27.2 34.6 15.8
Dec-94 24.8 34.2 16.1
Jan-95 27.6 34.2 16.4
Feb-95 15.9 34.4 15.1
Apr-95 24.7 34.2 15.4
Mav-95 23.4 33.9 15.5
Jun-95 28.3 34.0 15.8
Jul-95 19.5 33.8 15.5
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Figure C-4. Control summary for the 7-day Ceriodaphnia sodium chloride reference toxicant testing. Individual reproduction ECso values are plotted as

squares and the upper and lower control limits are plotted as circles.
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Table C-4. Control summary data for the 7-day Ceriodaphnia sodium chloride
reference toxicant testing.

Test Date ECso (EC IJmhos) Upper 95% Control Limit Lower 95% Control Limit

May-93 1603
Jun-93 1996.7 2356.6 1243.1
Jul-93 377.4 3014.7 0.0

5eo-93 2515.1 3444.2 0.0
Oct-93 1718.3 3221.6 ' . 62.6
Nov-93 1601.4 3048.4 222.2
Dec-93 2571.1 3240.2 297.8
Jan-94 2195.1 3217.3 427.3
Mar-94 2641.5 3327.9 498.7
Apr-94 1833.5 3239.9 570.7
Mav-94 2727.9 3339.9 620.2
Jul-94 2656.1 3390.5 682.4
Aug-94 2107.1 3338.8 744.9
5eo-94 1872.5 3279.1 780.4
Oct-94 2394.3 3272.6 835.5
Nov-94 1724 3222.2 844.7
Dec-94 3001.4 3333.5 847.3
Jan-95 2357 3317.7 892.7
Feb-95 2915.3 3383.4 912.2
Apr-95 435.3 3488.0 636.4
Mav-95 2579.1 3494.7 678.9
Jun-95 651.5 3525.7 517.5
Jul-95 460.4 3561.0 346.4
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Figure C-5. Control chart for the 96-hour Selenastrum sodium chloride reference toxicant testing. Individual mean cell count values are plotted as squares
and the upper and lower 95 percent control limits are plotted as circles.
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Table C-5. Control chart for the 96-hour Selenastrum sodium chloride reference toxicant
testing.

I Test Date IControl Growth (x 104) IUpper 95% Control Liniit ILower 95% Control Limit I
Mav-93 25.7
Jun-93 113.5 193.8 0.0
Jul-93 122.6 194.3 0.0
Au~-93 . 96.7 177.5 0.0
5ep-93 119.4 176.2 14.9
Oct-93 84.5 166.4 21.0
Nov-93 69.6 159.1 21.5
Dec-93 113.4 159.0 27.4
Jan-94 123 161.2 31.8
Mar-94 104 158.4 36.1
Apr-94 147.9 167.4 36.3
May-94 71.7 164.2 34.4
Jul-94 130.3 166.2 37.3
Aug-94 37.1 168.0 26.2
5ep-94 263 217.7 -1.4
Nov-94 162.8 220.9 . 2.2
Dec-94 66.2 217.0 0.8
Jan-95 116 . 214.3 4.3
Feb-95 72 210.8 , 3.9
Apr-95 74.1 207.4 3.9
May-95 106.9 204.9 6.6
Jun-95 130.6 204.2 9.5
Jul-95 51.1 202.4 6.5
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Figure C-6. Control summary chart for the 96-hour Selenastrum sodium chloride reference toxicant testing. Individual ICSO values are plotted as squares
and the upper and lower 95 percent control limits are plotted as circles.
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Table C-6. Control chart for the 96-hour Selenastrum sodium chloride reference
toxicant testing.

I Test Date IICso (ppt NaCI) IUpper 95% Control Limit ILower 95% Control Limit I
Mav-93 2.2
Jun-93 1.4 2.9 0.7
Jul-93 1.7 2.6 1.0

. Sep-93 0.9 2.6 0.5
Oct-93 0.6 2.6 0.1
Nov-93 1.1 2.5 0.2
Oec-93 1.3 2.4 0.3
Jan-94 2.7 2.9 0.1
Mar-94 0.5 2.6 0.0
Apr-94 1.7 2.6 0.0
May-94 0.3 2.8 0.0
Jul-94 0.7 2.7 0.0
Aug-94 1.2 2.6 0.0
Sep-94 2.4 2.6 0.0
Nov-94 2.9 3.1 0.0
Jan-95 2.8 3.2 0.0
Feb-95 1.2 3.2 0.0
Apr-95 1.4 3.1 0.0
May-95 2.3 3.2 0.0
Jun-95 2.6 3.2 0.0
Jul-95 1.7 3.2 0.0
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Figure C-7. Control summary chart for the 7-day Pimephales sodium chloride reference toxicant testing. Individual percent survival values are plotted as
squares and the upper and lower 95 percent control limits are plotted as circles.
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Table C-7. Control summary data for the 7-day PimephaJes sodium chloride reference
toxicant testing.

I Test Date] Control Percent Survival IUpper 95% Control Limit I Lower 95% Control Limit I
May-93 95
Jun-93 88 101.4 81.6
Jul-93 80 102.7 72.7

Aug-93 93 102.4 75.6
Sep-93 95 103.0 77.4
Oct-93 95 103.1 78.9
Nov-93 98 104.2 79.8
Dec-93 88 103.2 79.8
Jan-94 93 102.6 80.7
Apr-94 100 104.1 80.9
MaY-94 100 105.1 81.3
Jul-94 100 105.8 81.7

Aug-94 95 105.4 82.3
Sep-94 100 105.8 82.7
Oct-94 95 105.5 83.2
No'-,-94 100 105.8 , 83.6
Dec-94 92.5 105.4 83.7
Jan-95 97.5 105.3 84.1
Feb-95 97.5 105.2 84.5
Mav-95 100 105.5 84.8
Jun-95 97.5 105.4 85.1
Jul-95 97.5 105.3 85.4
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Figure C-8. Control summary chart for the 7.,day Pimephales sodium chloride reference toxicant testing. Individuall..Cso values are r'Jlotted as squares and
the upper and lower 95 percent control limits ~r~ plotted as circles.

22212019161716141312111096765432

0+---+--+---+--4.....,.......==---i---+---=~--,..,,..,.........,""""""...,-~......,..,.........,.....-41.......-.-.,..__....,,.,.-..,,,....~.....- ..---4III~--f!l

1

10

9

8

7

6

(3...z 5
Q.
Co--\D 4

3

2

Cumulatl~e Te.s~ ~um.ber



Table CoS. Control summary data for the 7-day Pimephales sodium chloride
reference toxicant testing.

I Test Date ILCso (ppt NaCI) IUpper 95% Control Limit ILower 95% Control LimitI
May-93 4
Jun-93 2.5 5.4 1.1
Jul-93 5.4 6.9 1.1
Aug-93 2.3 6.4 0.7
Sep-93 1.1 6.4 0.0
Oct-93 2.7 6.0 0.0 .
N.ov-93 3.5 5.S 0.3
Dec-93 2 5.6 0.3
Jan-94 7.5 7.4 0.0
Apr-94 0.7 7.3 0.0
May-94 6.1 7.7 0.0
Jul-94 5.7 7.9 0.0
AUQ-94 0.5 7.8 0.0
Sep-94 7 8.3 0.0
Oct-94 1.1 8.2 0.0
Nov-94 6.1 8.4 0.0
Dec-94 0.5 8.3 0.0
Jan-95 6.4 8.5 0.0
Feb-95 0.9 8.4 0.0
Mav-95 7.3 8.7 0.0
Jun-95 5.3 8.7 0.0
Jul-95 7.3 9.0 0.0
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Figure C-9. Control summary chart for the 7-day Pimephales sodium chloride reference toxicant testing. Individual mean growth vall les are plotted as
squares and the upper and lower 95 percent control limits are plotted as circles.
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Table C-9. Control summary data for the 7-day Pimephales sodium chloride reference
toxicant testing.

Test Date Control Growth Upper 95% Control limit Lower 95% Control Limit
I (mg/survivino minnow)

May-93 0.505
Jun-93 0.213 0.77 0.00
Jul-93 0.58 0.82 0.04
Auo-93 0.315 0.74 0.07
Sep-93 0.38 0.69 0.11
Oct-93 0.463 0.68 0.14
Nov-93 0.438 0.66 0.17
Dec-93 0.408 0.64 0.19
Jan-94 0.325 0.62 0.18
Apr·94 0.46 0.62 0.20
May-94 0.505 0.63 0.21
Jul-94 0.495 0.63 0.22
Aug-94 0.438 0.62 0.23
Sep-94 0.605 0.65 0.23
OGt-94 0.44 0.64 0.24
Nov-94 0.5 0.64 0.24
Dec-94 0.29 0.64 0.23
Jan-95 . 0.54 0.64 0.23
Feb-95 0.488 0.64 0.24
Mav-95 0.23 0.65 0.21
Jun-95 0.603 0.66 0.21
Jul·95 0.238 0.67 0.19
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Figure C-1 O. Control summary chart of the 7-day Pimephales sodium chloride reference toxicant testing. Individual ECso values are plotted as squares and

the upper and lower 95 percent control limits are plotted as circles.
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Table C-10. Control summary data for the 7-day Pimephales sodium chloride
reference toxicant testing. '

I Test Date I ECso (ppt NaCI) IUpper 95% Control Limit ILower 95% Control LimitI
Mav-93 4.7
Jun-93 7.5 10.1 2.1
Jul-93 3.2 9.5 0.8

AUQ-93 2.3 9.0 0.0
Sep-93 1.8 8.5 0.0
Oct-93 3.3 7.9 0.0
Nov-93 2.1 7.5 0.0
Dec-93 2.2 7.2 0.0
Jan-94 7.2 8.2 0.0
Apr-94 2.5 7.9 0.0
Mav-94 6.9 8.4 0.0
Jul-94 2.6 8.2 0.0
Aug-94 5 8.1 0.0
Sep.94 5.2 8.1 0.0
Oct-94 1.2 8.0 0.0
Nov-94 5.9 8.1 0.0
Dec-94 1.2 8.1 0.0
Jan-95 3 7.9 0.0
Feb-95 0.3 7.9 0.0
Mav-95 '6.9 8.2 0.0
Jun-95 5.1 8.2 0.0
Jul-95 5.3 8.2 0.0
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Table D-l
Delta Monitoring 6/3/94 Water Chemistry Summary

Treatment Initial pH EC Hardness
(Umbos) (mg/L)

Laboratory Control (Glass Distilled) 0
Laboratorv Control (Dilute En 8.37 190 100
Laboratorv Control (SSEPAMH) 8.37 215 84

SJR (a>- Vernalis 7.68 700 214
SR (a2 Greene's Landing 8.42 125 66
Duck Slough 8.24 200 104
Prospect Slough 8.19 240 92
French Camp Slough 7.87 120 58
Ulatis Creek 8.72 470 228
Paradise Cut 7.75 1000 384
Wathall Slough 8.64 318 272
Sugar Cut 7.94 900 296
Grantline 8.03 750 238
Old River (a2 Tracy 8.11 750 238
Tom Payne Slough 8.15 890 274
Upstream Paradise Cut 8.27 920 292
Tracy Wastewater Treatment Plant outfall 8.20 1090 368
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Table 0-2
Delta Monitoring 7/12/94 Chemistry Summary

Treatment Initial pH EC Hardness TSS
(umbos) (mgIL) (mgIL)

Laboratory Control Glass Distilled) 7.72 15 0
Laboratory Control Dilute En 8.03 202
Laboratory Control SSEPAMR) 8.09 185

SJR ~ Vernalis 8.32 800 200 105.0
SR ~ Greene's Landin~ 8.14 122 44
Duck Slough 8.05 170 72
Prospect Slough 8.33 215 76 84.3
French Camp Slough 8.39 170 76 58.8
Ulatis Creek 8.65 500
Paradise Cut 7.85 1300 400
Hog Slough 8.54 395 112 14.8
Sycamore Slough 8.53 225 76 36.4
Wathall Slough 7.25 430 128 61.5
Ryer Island 8.06 195 68 72.9
Rock Slou~h 7.46 433 88
White Slough 7.49 200 92
Skag Slough 7.61 165 80
Old River la.l Tracy 7.07 700 232
Lindsay Slough 7.58 180 84
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Table D-3
Delta Monitoring 8/9/94 Water Chemistry Summary

Treatment Initial pH EC Hardness
(Iilllhos) (mg/L)

Laboratory Control Glass Distilled) 8.96 0 4
Laboratory Control Dilute ED 8.44 185 88
Laboratory Control SSEPAMH) 8.36 220 84

SJR~ Vernalis 8.13 750 216
SR~ Greene' s Landinll 8.44 118 . 56
Duck SIou2h 8.56 165 68
Prospect SIOUllh 8.37 182 72
French Camp SIOUllh 8.53 225 84
Ulatis Creek 8.24 680 260
Paradise Cut 7.88 1100 360
Haas SlOURh 8.12 500 240
Sycamore Slough 8.50 145 60
Wathall SIOURh 8.23 440 172
Ryer Island 8.56 210 76
Rock SIOURh 8.28 499 100
White SlouRh 8.27 222 68
Lindsay SlouRh 8.24 335 124
Snag SIOURh 8.36 160 84
Old River~ Tracy 7.97 850 i 236
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Table 0-4
Delta Monitoring 9/1-2/94 Water Chemistry Summary

Treatment Initial pH EC Hardness
(umbos) (mgIL)

Laboratorv Control (Glass Distilled) 9.08 0
Laboratorv Control {Dilute En 7.68 195
Laboratory Control (Dilute EI) AlE 8:52 195
filtered
Laboratory Control (Dilute EI) 8.55 197
.22um filtered
Laboratorv Control (SSEPAMH) 8.47 190

SJR @ Vernalis 8.18 750 192
SR@ Greene's Landing 8.53 185 68
Duck Slough 8.28 175 70
Duck Slough AlE filtered 8.53 190
Duck Slough .22um filtered 8.52
Prospect Slough 7.72 220 86
French Camp Slough 8.21 240 82
Ulatis Creek 7.61 620 232
Paradise Cut 7.79 1420 368
Haas Slough 7.82 700 300
Sycamore Slough 8.44 225 76
Rver Island 8.35 190 70
Skag Slough 8.12 175 64
Rock S10Ullh 7.84 690 110
White SIOUllh 7.89 240 84
Old River (@ Tracv 7.85 800 202
Lindsav Slough 8.12 190 72
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Table D-5
Delta Monitoring 10/5-6/94 Water Chemistry Summary

Treatment Initial pH EC Hardness
(Ilmhos) (mg/L)

Laboratory Control Glass Distilled) 8.60 11 2
Laboratory Control Dilute En 8.34 201 84
Laboratory Control SSEPAMH) 8.26 224 78

SJR (a) Vemalis 8.15 710 164
SR @ Greene's Landing 7.93 139 56
Duck Slough 8.41 229 128
Prospect Slough 8.26 458 172
French Camp Slough 8.21 202 68
Ulatis Creek 8.58 580 232
Paradise Cut 7.87 1090 360
Haas Slough 8.38 340 124
Sycamore Slough 8.43 189 68
Ryer Island 8.41 209 80
Lindsay Slough 8.27 182 72
Skag Slough 8.30 218 84
Rock Slough 8.06 510 108
White Slough 7.79 351 112
Old River @ Tracy 7.98 790 228
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Table D-6
Delta Monitoring 11/7-8/94 Water Chemistry Summary

Treatment Initial pH EC Hardness
(IJmhos) (mg/L)

Laboratorv Control Glass Distilled) 8.77 0
Laboratorv Control Dilute En 8.31 200 92
Laboratorv Control SSEPAMH) 8.37 205 80

SJR ~ Vernalis 8.29 550 180
SR~ Greene's Landing 8.18 120 60
Duck Slough 8.41 220 84
Prospect Slough 8.34 . 800 328
French Canm Sloul!h 8.25 500 192
Ulatis Creek 8.30 360 176
Paradise Cut 8.45 1300 408
Smith Canal 11/6 7.98 360 128
Smith Canal 1118 8.11 650 192
Sycamore Slough 8.32 155 60
Ryer Island 8.39 240 88
Lindsay Slough 8.05 210 76
Skal! Slough 8.31 198 80
Rock Slough 8.09 550 116
Haas Slough 7.84 450 196
White Slough 7.96 370 100
Old River ~ Tracy 7.93 700 200
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Table D-7
Water Chemistry for Routine Delta Monitoring 1/9/95
Set up on 1/11/95

Treatment Initial pH EC Hardness Chlorpyrifos Diazinon
(~mhos) (mgIL) (~gIL) (~gIL)

Laboratory Control (Glass Distilled) - 0 0 - -
Laboratorv Control (Dilute En 7.83 184 82 - -
Laboratorv Control (SSEPAMH) 8.21 237 82 - -
Ulatis Creek 7.71 150 68 - -
French Camp Slough 7.73 217 68 - -
Haas Slough 7.69 218 72 - -
Paradise Cut 7.34 1490 436 - -
Rver Is. Main Drain 8.29 770 366 - -
Duck Slough 7.76 650 234 - -
Pierson Tract 8.05 780 298 - -
Victoria Is. Drain 8.16 690 184 - -
Upper Jones Is. Drain 8.09 700 184 - -
Old River lal Tracv 7.64 750 - - -
Middle Roberts Is. Drain 6.90 1350 386 - -
Mosher Slough 7.83 186 50 .087 .422

ND Non Detect: Detection limits for ELISA kits an: .080 lJg/L for Chlorpyrifos and .030 lJg/L for Diazinon.
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Table D-8
Water Chemistry for Routine Delta Monitoring 12/4/94 and 12/5/94
Set up on 12/6/94 and 12/7/94

Treatment Initial pH EC Hardness ChIorpyrifos Diazinon
(IJrnhos) (mg/L) (lJg/L) (lJgIL)

Laboratorv Control Glass Distil1ed) 8.64 10 0 - -
Laboratorv Control Dilute En 8.11 200 92 · -
Laboratorv Control SSEPAMI-D 7.82 222 84 · -
SJR (a2 Vemalis 7.75 700 184 - -
SR~ Greene's Landinll 8.23 160 64 - -
U1atis Creek 7.72 300 112 NO .133
French Camp Slough 7.63 359 96 · -
Walthall Slough 7.44 840 268 - -
Prospect Slough 7.90 600 212 - .
Haas Sloullh 7.29 349 ·148 NO .049
Paradise Cut 6.98 1500 508 - -
Rock Sloullh 7.90 700 132 · -
White Sloullh 7.78 342 108 - -
Rver Is. Main Drain 7.13 600 184 - -
Duck Sloullh 7.94 448 168 - -
Pierson Tract 7.55 381 152 - -
Victoria Is. Drain 7.69 850 216 - -
Upper Jones Is. Drain 7.22 690 180 - -
Lindsav Slough 8.16 270 . 112 · -
Old River (a2 Tracv 7.72 800 . 228 -
Middle Roberts Is. Drain 7.90 1840 556 ·
Mosher Slough 8.00 160 • 68 NO .403

\ND Non Detect Detcction limbs for ELISA kits 8m .080 1Jg/L for Chlorpyrifos and .030 1Jg/L for Diazlnon.
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Table D-9
Water Chemistry for Delta Rain Series 1/9/95-1/14/95
Set up on 1/14/95, 1/15/95

Treatment pH EC Total Hardness Turbidity 1'8S Chlorpyrifos Diazinon
(IJrnhos) (mgIL as (mglL) (lJgIL) (lJgIL)

CaC03)

x se x Sf:

Laboratory Control (Glass Distilled). - 0 0 - - -0.53 0.15 - -
Laboratory Control (Dilute EI) 7.98 191 88 - - - - - -
Laboratory Control (SSEPAMH) 7.64 240 84 - - - - - -
SJR(I ~ Vernalis 1/9 7.84 520 - - - - - - .049
SJR(I Vernalis 1/10 7.83 600 - - - - - - -
SJR( ~ Vernalis VII 7.64 550 - - - - - - .091
SJR( ~ Vernalis VI2 7.88 432 - - - - - - .054
SJR( ~ Vernalis VB 7.92 498 - - - - - - .095
SJR ~ Vernalis 1/14 7.45 370 - - - - - - -
SR (aJ Greene's Landin~ 1/10 7.73 100 52 124.3 1.2 374.4 17.3 - .047

SR~ Greene's Landing 1/11 7.72 90 44 125.0 0.0 327.3 11.2 - -

SR (aJ Greene's Landin~ 1112 8.20 90 42 102.7 0.6 191.7 29.v - .055
SR~ Greene's Landin~ 1/13 8.27 99 58 110.0 0.0 167.8 8.5 - -
SR (aJ Greene's Landin~ 1114 7.69 90 40 119.7 1.5 156.4 3.2 - NO

ND Non DcleCt DcleCtion limits for ELISA IUts an: .OBO 1lg!L for Chlorpyrifos and .030 IlgIL for Diazinon.



Table 0-10
Water Chemistry for Delta Rain Event 1/23/95-1/25/95
Set up on 1/26/95

Treatment Initial pH EC Total Hardness Chlorpyrifos Diazinon
(IJrnhos) (mgIL as (lJgIL) (lJgIL)

CaC03)

Laboratorv Control Glass Distilled) 8.74 5 - - .
Laboratorv Control Dilute EI) 7.11 185 - - -
Laboratorv Control SSEPAMH) 7.40 210 - - -

I

SJR ~ Vernalis 1/23 6.80 500 - - -
SJR Vernalis 1/24 7.08 500 - - -
SJR Vernalis 1/25 7.14 450 - - .
Old River fa) Tracy 1/23 7.32 550 - - -
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Table D-II
Water Chemistry for Routine Delta Monitoring 2/28/95 and 3/1/95
Set up on 3/2/95

Treatment Initial pH EC Total Hardness Chlorpyrifos Diazinon
(IJrnhos) (mg/L as (1Jg/L) (1Jg/L)

CaC03)

Laboratory Control Glass Distilled) 8.83 0 0 - -
Laboratory Control Dilute EI) 8.28 185 84 - -
Laboratory Control SSEP!'~Wl) 8.05 217 84 - -
SIR ~ Vernalis 8.04 445 112 - -
SR~ Greene's Landin~ 8.32 130 66 - -
Ulatis Creek 8.10 610 324 - -
French Camp Slough 8.34 180 86 - -
Prospect Slough 7.92 500 244 - -
Haas Slough 8.00 700 422 - -
Paradise Cut 6.83 1850 658 - -
Rock Slough 7.79 298 92 - -
Sycamore Slough 7.71 550 210 ND NO
White Slough 7.96 350 114 - -
Ryer Island Main Drain 7.28 950 566 - -
Duck Slough 7.72 1000 472 - -
Pierson Tract 7.77 580 294 - -
Victoria Island Drain 7.85 850 272 - -
Upper Jones Island Drain 7.84 800 250 - -
Mosher Slough 7.52 315 108 - -
Old River~ Tracy 7.75 550 164 - -
Lindsay Slough 8.13 270 120 - -
Middle Roberts 7.65 2000 646 - -

ND Non Detect Detection limits (or ELISA kits an: .080 1Jg/L (or Chlorpyri(os and .030 1Jg/L (or Diazinon.
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Table D·12
Water Chemistry for Delta Rain Event 3/1/95, 3/8/95 to 3/11/95
Set up on 3/10/95 and 3/11/95

Treatment Initial pH EC Total Chlorpyrifos Diazinon
(lJmhos) Hardness (lJg/L) (lJg/L)

(mg/L as
CaC03)

Laboratory Control Glass Distilled) - -
Laboratory Control Dilute En 8.03 185 90 - -
Laboratory Control SSEPAMH) 8.36 255 86 - ·
SR(a Greene's LandinR 3/9/95 8.06 98 46 - NO
SR(a Greene's LandinR 3111/95 8.54 19 30 - NO
SJRG Vernalis 3/8/95 1.76 610 112 · NO
SJR G Vernalis 3/9/95 1.76 600 180 · NO
SJR G Vernalis 3/10/95 8.31 600 168 · NO
SJRG Vernalis 3/11/95 8.11 330 114 · NO
Paradise Cut 3/9/95 1.51 1510 558 .146 NO
Rver Island 3/9/95 1.44 1140 654 - ·
Mosher Slough 3/9/95 8.14 12 34 .101 .328
Ulatis Creek 3/9/95 7.89 135 96 .137 .293
French Camp SIOURh 3/9/95 7.92 178 84 · ·
Duck Slough 3/1/95 8.03 1200 412 - -
Duck Slough 3/9/95 7.66 700 360 - ·
Old River au Tracv 3/9/95 7.12 620 180 · ·

NO Non Detect: Detection limits for ELISA kits arc .080 ~gIL for Chlorpyrifos and .030 ~gIL for' DiazinoD.
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Table D-13
Water Chemistry for Delta Rain Event 3/13/95 and 3/15/95
Set up on 3/17/95

Treatment Initial pH EC Total Chlorpyrifos Diazinon
(IJmhos) Hardness (lJgIL) (lJgIL)

(mgIL as
CaC03)

Laboratory Control Glass Distilled) - - 0 - -
Laboratory Control Dilute En - - 90 - -
Laboratory Control SSEPAMH) - - 86 - -
Ulatis Creek 3/13/95 - - 208 ND .056
Paradise Cut 3/15/95 - - 536 .142 .125

ND Non Detect: Detection limits for ELISA kits are .080 IlgIL for ChIorpyrifos and .030 IlgIL for Diazinon.
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Table D-14
Water Chemistry for Routine Delta Monitoring 3/21/95
Set up on 3/22/95

Treatment Initial pH EC Total Chlorpyrifos Diazinon
(I..lmhos) "Hardness (1Jg/L) (1Jg/L)

(mgIL as
CaC03)

Laboratorv Control Glass Distilled) 0
Laboratorv Control Dilute En 8.37 200 104
Laboratory Control SSEPAMID 8.22 245 88

SJR (a2 Vernalis 8.27 280 86 NO NO
SR (a2 Greene's LandinI! 8.36 65 56
Mokelumne River 8.72 74 36
Ulatis Creek 8.04 465 186 .134 .046{} 1.5)
French Camp Slough 8.34 175 84 NO NO
Old River (a2 Tracy 8.20 300 88
Prospect Slough 8.45 100 56
Cache Creek 8.08 300 188
Paradise Cut . 8.09 335 136
Sycamore Slough 7.95 419 146
Ryer Is. Main Drain 7.87 1250 728
Duck Slough 7.93 900 388 .896 NO
Victoria Is. Drain 8.02 1100 288
Upper Jones Is. Drain 7.89 1220 378
Mosher Slough 8.59 60 36 .093 .316

NO Non De,"l: De'"tion limits for ELISA kits ore .080 1Jg/L for Chlorpyrifos and .030 1Jg/L for Diazinon.
(t#) Number in parentbeacs represents the CV% for the ELISA run which exceeds the acceptable value according 10 the lab QA manual

but is within the manufaclUl'el's recommended range.
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Table 0-15
Water Chemistry for Routine Delta Monitoring 5/1/95
Set up on 5/2/95 and 5/3/95

Treatment Initial pH EC Total Hardness Chlorpyrifos Diazinon
(IJmhos) (mgfL as (lJgfL ) (lJglL)

CaC03)

Laboratory Control (Glass Distilled) 9.01 5 0 - -
Laboratory Control (Dilute E1) 8.23 210 88 - ·
Laboratory Control (SSEPAMH) 8.16 235 - -
SJR~ Vernalis 8.56 120 56 - ·
SR~ Greene's Landing 7.91 75 34 - -
Ulatis Creek 8.14 550 206 - -
French Camp Slough 8.06 150 56 - -
Prospect SlOU2h 8.37 600 192 - ·
Haas SIOUlZh 8.54 700 328 - -
Paradise Cut 7.97 250 74 - -
Rock Slough 8.17 249 64 - -
Sycamore Slough 8.09 110 40 - -
Ryer Island Main Drain 8.00 235 104 - -
Duck Slough 8.38 1100 420 - -
Pierson Tract 8.07 500 212 - -
Victoria Is. Drain 8.18 335 92 · -
Upper Jones Is. Drain 8.20 750 198 - -
Middle Roberts Is. Drain 8041 650 192 .044 (14.9) NO
Mosher Slouah 7.93 95 32 .120 0417
Cache Creek ~ 102 8.27 275 158 · -
Old River ~ Tracy 8.26 175 48 · ·
Lindsay Slough 8.17 345 128 · -
ND :-Ion Detect Detection limits for ELISA kits are .080 1Jg/L for Chlorpyrifos and .030 1Jg/L for Diazinon.
(#) Number in parentheses lqlresents the CVo;. for the ELISA run which exceeds the acceptable value according to the lab QA manual

but is within the manufacture!'s recommended range.
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Table D-16
Water Chemistry for Routine Delta Monitoring 5/31195
Set up on 6/1/95 and 6/2/95

Treatment Initial pH EC Total Chlorpyrifos Diazinon
(IJrnhos) Hardness (lJg/L) (lJg/L)

(mg/L as
OaC03)

Laboratory Control Glass Distilled) 0 · -
Laboratory Control Dilute EI) 8.29 207 88 - -
Laboratory Control SSEPAMH) 8.29 233 84 - ·
SJR (a) Vernalis 8.49 117 40 - -
SR (a) Greene's Landinll 8.21 95 40 - ·
Ulatis Creek 8.40 600 240 - -
French Camp SIOUllh 8.25 138 56 · -
Prospect Slough 8.48 630 244 · ·
Cache Creek 8.66 610 252 - -
Haas Slough 8.28 590 268 - -
Paradise Cut 8.22 139 . 132 - -
Rock Slough 8.29 170 248 - ·
Sycamore Slough 7.84 115 48 - -
White Slough 8.23 340 116 - -
Ryer Is. Drain 8.40 152 66 NO NO
Duck Slough 8.39 900 360 - -
Mosher Slough 8.26 133 56 NO NO
Middle Roberts 8.12 520 154 NO NO
Pierson Tract 7.82 407 160 - -
Upper Jones 7.94 700 80 - ·
Victoria Is. 8.03 600 152 - ·
Old River (a) Tracy 44 · -
Lindsay Slough 116 - -

ND Non Detect: Detection limits for ELISA kits arc .080 ~gIL for Chlo'llyrifos and .030 ~gIL for Diazinon.
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Table D-17
Chemistry for Routine Delta Monitoring 6/27/95
Set up on 6/28/95

Treatment Initial pH EC Total Hardness Chlorpyrifos Diazinon
(IJrnhos) (mglL as (1Jg/L) (1Jg/L)

CaC03)

Laboratory Control (Glass Distilled) 0 - -
Laboratory Control (Dilute EI) 8.36 180 89 - -
Laboratory Control (SSEP,~) 7.73 245 98 - -
SJR (@. Vernalis 8.07 375 116 - -
SR (@. Greene's Landing 7.43 90 34 - -
Haas Slough 8.09 700 324 - -
Pierson Tract 8.17 420 178 - -
Ulatis Creek 8.86 700 272 - -
Rock Slough 8.57 240 62 - -
French Camp Slough 8.42 149 52 - -
White Slough 8.22 298 86 - -
Prospect Slough 8.36 570 200 - .
Middle Roberts 8.03 600 172 - -
Paradise Cut 7.98 800 274 - -
Svcamore Slough 8.47 82 32 - -
Rver Is. Main Drain 8.63 151 70 - -
Duck Slough 8.22 399 154 - -
Victoria Is. Drain 8.25 435 116 - -
Old River (@. Tracy - -
Lindsav Slough - .
Upper Jones Is. Drain 8.35 500 152 - -
Mosher Slough 8.45 ISO 68 - -

NO Non Detect: Detection limits for ELISA kits are .080 ~gIL for Chlorpyrifos and .030 ~gIL for Diazinon.
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Table D-18
Water Chemistry for Routine Delta Monitoring 7/17/95
Set up on 7/18/95

Treatment Initial pH EC Total Hardness Chlorpyrifos Diazinon
(IJrnhos) (mgIL as (lJgIL) (lJgIL)

CaC03)

Laboratory Control Glass Distilled) 0 - -
Laboratorv Control Dilute En 8.31 195 96 - -
Laboratory Control SSEPAMH) 7.85 240 72 - -
SJR raJ Vemalis 8.25 115 36 - -
SR raJ Greene's Landin~ 8.50 100 40 - -
Haas Slough 8.16 690 288 - -
Pierson Tract 7.67 310 124 - -
Ulatis Creek 8.38 510 216 - ·
Rock Sloulili 7.33 230 60 - ·
French Camp Slough 7.45 211 76 - -
White Sloueh 8.03 170 60 - -
Prospect Sloueh 8.42 550 204 · ·
Middle Roberts 7.87 690 188 - ·
Paradise Cut 7.84 180 52 - -
Svcamore Sloueh ·8.37 82 24 · ·
Ryer Is. Main Drain 7.79 125 72 - -
Duck Slough 7.95 140 60 - ·
Victoria Is. Drain 7.51 420 100 · -
Old River raJ Tracy - -
Lindsay Slou~h - ·
Upper Jones Is. Drain 7.57 510 128 - -
Mosher Sloul!h 7.79 ISO . 64 - -

ND Non Detect: Defection limits for ELISA kits arc .080 IlgiL for Chlorpyrifos and .030 Illl'l for Diazinon.
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Table D-19
Cache Creek Water Chemistry

Site pH EC Hardness TSS Turbidity
(~mhos) (mgll as CaC03)

Cache Creek (il 102 3/3/95 7.72 550 322 29+0 8
Cache Creek ( 102 3/9/95 7.94 180 170 8310+458 50·
Cache Creek ( 102 3/10/95 ND ND 136 3067+30 243*
Cache Creek ( 102 3/11/95 8.04 170 128 1128+33 200·
Cache Creek ( 102 3/13/95 7.86 282 172 1211+25 250·
Cache Creek ( 102 3/21/95 7.91 225 188 1223+43 ND
Cache Creek ( 102 5/2/95 8.27 275 ND 348+11 ND
Cache Creek ( Clear Lake 3/10/95 7.52 220 136 73+5 26
Cache Creek (. ~ Rumsey 3/13/95 7.91 272 174 601+35 220·
North Fork Cache Creek 3/10/95 8.14 123 92 2547+112 225*
North Fork Cache Creek 3/13/95 8.14 144 88 616+6 220*

Willow (til 105 3/9/95 7.97 173 126 2551+9 150·
W. Yolo Bypass 3/10/95 8.11 90 62 791+29 310*
E. Yolo Bypass 3/10/95 7.88 246 148 1553+2 250·
Bear Creek (til Hwv 20 3/10/95 8.19 383 196 564+17 160·
Clearlake 3/13/95 8.05 240 138 18+1 9.3
Bear Creek 3/13/95 7.87 455 256 310+8 120*
Willow Slough 3/13/95 7.92 146 84 395+5 250*
Putah Creek 3/13/95 7.78 299 172 295+4 175*
Sutter Bypass 3/13/95 7.94 73 46 109+3 117*
Corona Mine 3/13/95* 8.26 850 652 441+6 ND

Corona Mine water chemistty was measured two months after collection (513195).
Turbidity values accompanied by an asterisk are questionable due to the heavy sedimenlload.
ND; no data
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Table E-I. Summary of dissolved pesticide concentrations detected in this study by USGS. The Minimum Detection Limits (MDL's in ~g/L) r f pertinent
analytes are shown in the table on the left and the percent recovery of spiked surrogate compounds are shown in the table on the right.

Pesticide Analysis in ~gIL

Sample Car Cbf ChI Dia Eth Fon Mal MPt Pro

Min. Detect. Limits .046 .013 .005 .008 .012 .008 .010 .035 .006
Paradise Cut 6/3/94 .009
OR (@, Tracy 6/3/94 .015 .007
Vernalis 6/3/94 .041 .012
Paradise Cut 7/19/94 .068
Ulatis Ck. 9/1194 .058
French Camp 9/2/94 .13 .021
French Camp 917/94 .096 .015 .018
Ulatis Ck. 9/12/94 .09
Ulatis Ck. 9/18/94 .048 .025
Ulatis Ck. 11/7/94 .047 .09 .061

% Recovery

ADS DiS

-- --
200 100
200 100
200 100
100 70
100 70
100 70
100 70
100 70
100 70
90 70

ID Aoalyte ID Aoalyte ID Aoalyte- Car Carbaryl (Carbamate) Eth Ethoprop (OP Pesticide) Pro Propargite (Sulfite Ester)~
-....l Cbf Carbofuran (Carbamate) Fon Fonofos

ChI Chlorpyrifos (OP Pesticide) Mal Malathion (OP Pesticide) ADS .Alpha D6 HCH Surrogate
Dia Diazinon (OP Pesticide) MPt Methyl-Parathion (OP Pesticide) DiS Diazinon Surrogate



Table E-2. Summary of dissolved herbicide concentrations detected in this study by the USGS.
The Minimum Detection Limits (MOL's in ~gIL) of pertinent analytes are shown in the main table and the percent recovery of the surrogate compound
is shown in dle table on the right.

Herbicide Analysis in ~gIL

Sample Ala Atr But Cya DCP DeA EPT Met Mol .Nap Peb Pm Prm Sim Teb Tri

Min. Detect. Limits .009 .017 .008 .013 .004 .005 .005 .009 .007 .010 .009 .009 .008 .008 .015 .012
Paradise Cut 6/3/94 .027 .059 .29 .0Il .005 .020 .008
OR (ci} Tracy 6/3/94 .009 .23 .Il .009 .016 .01 .019 .005
Vernalis 6/3/94 .049 .067 .14 .026 .015 .008
Duck Sl. 7/12194 .018 .018
Paradise Cut 7/19/94 .046 .14 Al .015 .041 .031
Ulatis Ck. 9/1/94 .029 .065 .04 .068
French Camp 9/2/94 1.5 .3 .02
French Camp 9n/94 ,031 Al .21 .01 .03
Ulatis Ck. 9/12194 .01 .044 .045 .028 .06
Ulatis Cle. 9/18/94 .029 .021 .009 .06
Ulatis Cle. lln194 .8 .005 .16 .019 .011 .066 .55

- ID Analyte ID Analyte ID Analyte
~ Ala Alacblor EPT EPTC Pnn Promc!oD
00 Air Atrazine Mel Metolacblor Sim Simazinc

But Butylate Mol Motioat= . Teb Tcbuthiunm
Cya Cyl\JlllZWc Nap Naproparnide Tri TriOuraliu
DCP OCPA Pcb Pcbulale
DcA Dccthyl-AllUiuc Pm Pnmamidc TcS Tcrbuthylaziuc Swrogate

%Rec

TeS

--
120
104
109
107
107
lOS
108
104
115
108
108

'0



Table E-3. Chemical Analysis by APPL Inc. using Gas or Uquid Chromatograph.

Pesticide Analysis in pg/L

Sample Chlorpyrifos Diazinon Diuron Carbofuran Simazinc Carbary II

Sycamore Slough 2/28/95 NO ND
Paradise Cut 3/9/95 0.4 1.-)
Mosher Slough 3/9/95 0.10 0.27
Sycamore Slough 3/13/95 1.8 /.1
Paradise Cut 3/15/95 0.08
Duck Sloul!h 3/21/95 0.49 0.8 ')

Mosher Slough 2/21/95 0.05 0.19
Ulatis Creek 3/21/95 0.10 O.O~P O.·:.P 0.8
Sycamore Slough 3/21/95 1.0 0.9
Ryer 5/31/95 0.9 7.0

1. l:stimated value below detection limit.
ND= non detect.
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Table E-4. Organic Chemical Analysis associated with Paradise Cut conducted hy USGS using Gas Chromatography.

Organic Chemical Analysis injJg/L
Sample Eptam Butylate Simazine Carbofur..ln Diuron Atrazine Fonofos Metoakhlor
Duck Slough 1/9/95 0.2 9.1
Victoria Island 1/9/95 6.6 5.2
P..lr.ldise Cut 3/1/95 0.5 2.4
I'.tradise Cut 3/9/95 0.5 I.l
Ulatis Creek 3/9/95 2.7 4.9
MacArthur Blvd. 6/14/94 0.213 0.0 0.064 0.0 0.0 0.589 0.210
Drain from Alfalfa field 0.0 0.0 0.0 0.146 0.0 0.0 0.043
6/zzi94
Eastern Stewart's Tract 6/14/94 0.152 0.050 0.070 0.055 0.024 0.0 0.329
Tile Drain into Paradise Cut 2.237 0.0 0.0 0.0 0.0 0.0 0.007
6/22194

'f'
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Table F-l
Paradise Cut 7/12/94 3-day Ceriodaphnia Dilution Series
Set up on 7/15/94
The results of this experiment show that toxicity remained down to a 25% dilution.

Treatment Reproduction I Mortality Initial pH Final pH
(neonates/adult) (%)
x s.e.

Laboratory Control 4f 0.4 OP 7.75 9.2

Paradise Cut 25% 0.0 0.0 .- 7.46 8.2~.~ " .

Paradise Cut 50% 0.0 0.0 icio· ~""T:-. 7.91 8.2' ..• ~.' '~iJI.

Paradise Cut 100% 0.0 0.0 .~ .. :fOOi :l!)mJ- 7.96 9.1

P. The labor.llory control met all EPA criteria for test acceptability.
\. Highlighted areas indieale an increase in morulity relative to the laboratory control water. The repnxluctive endpoinl was nolanalyzcd because of the short testing period. The mortalily endpoint was analyzed using Fishe~s

Exact Test.
(#) Number in parentheses represenlS days to 100"1. mortality.



Table F-2

Paradise Cut 7/12/94 96-hour Ceriodaphnia Phase I TIEl
Set up on 7/17/94
The results of this experiment and chemical analysis imply that toxicity was due to the presence of chloTDvrifos.

Treatment3 % Mortality for each day of the Conclusions Chlorpyrifos Diazinon Final

test2
•
3 (J.lgIl) (J.lgll) pH

I 2 3 4 ELISA GClMS ELISA GCIMS

Laboratory Control 0 Control met EPA criteria rot I"SI acceptability. 8.65

Laboratory Control C8 Blank 15 8.53

Laboratory Control wI .5% MeOH 0 8.35

Laboratory Control wI 5 mgll EDTA• 0 No anifacwal toxicity pt"CSCIIt in control blanks. 8.40

Laboratory Control wI 30 mgll Na2S203· 0 8.42

Laboratory Control wI 200 ppb PHO 5 8.59

Laboratory Control wI .5% Eluate (1.6X) fi -.-~:

1&-r.og~W§~~~:~~it~~~r~!!:l~- ..
. 8.40

Paradise Cut 100 100 100 100 Toxicity ddec!ed 0.550 0.444 NO 0.043 8.16
Paradise Cut .45 11m Filtered

I~
100 100 Toxicant is dissolved 7.69

Paradise Cut PCCA 1Ji~~ '~~~IIiiW~'~""- _.~ 8.03~z . .", .. -~,,,,,,,_._ . -~..~~-.... ... ,,__,-"~""~"",,,,,,+,,,-,._-_~J,..~;,' .....~-'f.'. _,!:>!.. ':._

Paradise Cut wI \.25 mg/) EDTA• 100 100 100 100 . 8.\9

Paradise Cut wI 2.5 mg/) EDTA• 100 100 100 100 8.22

Paradise Cut wI 5.0 mgll EDTA• 47 \00 100 100 8.02

Paradise Cut wI 10.0 mWIEDTA • - . 100 100 \00 100 Toxicant remaining.suggests that \be toxicant is 110t a metal 8.23

Paradise Cut wI 7.5 mgll Na2S203• \00 100 100 100 8.30

Paradise Cut wI 15.0 mg/l Na2S203· 80 100 100 100 8.25

Paradise Cut wI 30.0 mgll Na2S203· 87 100 100 100 7.93

Paradise Cut wI 60.0 mgll Na2S203· \00 100 100 100 8.32

Paradise Cut wI 200 ppb PSO 7.70
~

I. Four rcplicalCS (ac:cp: due<~ DOled 0) eadJ CODlaining 20 mls of IIlOlpIe lllld 0.. Cmodop!mia. Animols won: nnsf=cd inlo fresh _ <YCI}' 48 boors. The _ food COOCCDlnItioas won:"- at thGc tima.
2 Highlighted cells indiutc areas ofsignificant interest. No statistics were dane,
J. 1000 ml ofPatMise CUI Wala ..as run through. C8 SPE c:oIumn at alate ofS 106 mlImin. The c:oIumn WiIS attaa<d using l.~ ml ofMcOH 10 pllduce eadJIiadi<wll22 limes as conccmratl:d as the ambiCll...ata.
reCA POSl C8 Colwnn Application

"



Table F-3
Paradise Cut 7/12/94 8-day4 Cer;ot!apJ",ill Phase" TIEl, Paradise Cut 7/19/94
Set up 011 7/19194
The results of this experiment and chemical analysis imply that toxicity was due to the presence of chlorpyrifos.

Treatment3 % Mortality for each day of the test2
,3

2 345 6

Laboratory Control

Laboratory Control wI .5% MeOH

Laboratory Control wI 1% MeOH

7 8

o
o
o

Conclusions

Control met EPA criteria for tesl acceptability.

Final

pH

8.28

8.25

-VI
VI

Laboratory Control wI 50% Fraction (1.67X) 0 8.00
Laboratory Control wI 70% Fraction (1.67X) 0 These fractions tested non-toxic. 7.94

Ii-=L=ab=-o=-r:':a:'::to::":)ry~C=-,o=-n:':'tr=-=-ol:"'w:":'/'--7'-'5:"':o/c":'o":"F':":ra:':'c':":ti":'on:.:..>..(I;,;..6::...7:...:X.::J.:)'---I---I---t---+--'--+---+----I-----I~-0--l 7.97

Laboratory Control wI 80% Fraction (1.67X) ~"JW~~~~';&l~<IQ;\Ii,t ~?J@)i( ~.\'j~t~::::}!~:lmJ.;;;,."'~rr:tr.,~T'P!co!!:lUCIlIt_n;·~-r.:.,~:::::..O!!~··:'.::-~.:'l·~:::;.,:,lIiij~.~!!'~~:;;;~.::'!:.,:;:.:,:::-:,:·';""'.;·,':;;.;;"';~;-:-;;·}"-"'·~:l"-·l&""~i"'l:';~::::~":l'~,~}if"'<J!;,"".:f"'~::""~+--:8:-:-.5~0:'--j1
Ii-=L:.:a:.:b.=o..:.ra=.t:.:o-...:..Lry....:C=o:.:n.=tr:.:o:.:,l,.;,w;,;,/.:..:8:.:5:...:o/c..:.o..:.F..:..ra::.:c:.:t.:..:io:.:,n:..;(I.:',;,;.6:..;7:...:X.=.O'--+-__+ __-t-__-+__-f__-1 I-__+-_O.:.---l These fractions tested non-toxic. 8.02

:~~~~:~~~~~~:~~~~:~~=~~~~~~:~~~:~:~~=~~~~~~::~~~:~~~:;~:~~:~.:~:~~~~~~~~~=~~~.~·-'~:::i~.7~~i~£~:'fF:·,~~~~.~:.':::i-••OB ~M~Q~I~IJ:Q~ ~8J)B ~;~ ~~;~~;1~0:it~~~~:~~~ ::~~
Laboratory Control wI 100% Fraction (1.67X) 0 8.06

Laboratory Control wI 50% Fraction (3.3X)5 10 These fractions tested non-toxic.

Laboratory Control wI 70% Fraction (3.3X) 5 0

Laboratory Control wI 75% Fraction (3.3X) 5 0

Laboratory Control wI 80%FractiOn(3.3X)51!ml1~!!l!J!."I~_'.'.- .,.tial:~~ -
Laboratory Control wI 85% Fraction (3.3X) 5 }~~i.i ~11j12.1 ~.~ -l.~~~B~i?;/ -"I------il

F==::::...L.:::==....:.::..-=-~..:..::.:=.:.==:L..;-5~~=~==9= 0 +-----41
Laboratory Control wI 90% Fraction (3.3X)

Laboratory Control wI 95% Fraction (3.3X) 5

Laboratory Control wI 100% Fraction (3.3X) 5

Paradise Cut 7/12/94 6.25%5

Paradise Cut 7/12f'J4 12.5od
Paradise Cut 7/12/94 25%5

Paradise Cut 7/12I'J4 50%
5

Paradise Cut 7/12/94100%5
Paradise Cut 7/19/94 100%"

0

0

30

100

30 100 100 100 100

100 100 100 100 100

100 100 100 100 100

53 89 95 100

.These fractions tested non-toxic.

Acute toxicity detected down to a 12.5% dilution

Chronic toxicity detected 7.68
I Two n:plica1ct (cx.cept where nuted ·,Ihc:rc: arc 4) each containing 20 mls ohamplc and five Cc:riodaphni.. Daphnids welc cAposcd lo food for four hours a day
1 HighlighteJ celli indicatc areas of significant intercst No statistics wac: done
J 1000 rol of Paradise Cut water was run through a CK SPE columnat a rate of S to b ml/min The column was extracl~11 using 3.0 ml of McOH to p-oduce each fractioo 3.B limes as concentra1ed as the: ambient water
4. The Pacadisc CUi dilution series and the: j 3X fraction series was terminated Bl 48 hours
S. These: Irea1J1lQlUi ....ere 5CoreJ and lal:cn down at 120 hours
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Table FA
Duck Slough 7/12/94 7-Day Ceriodaphnia Primary Phase I TIEl
Set up on 7/22/94
The results of this experiment imply that toxicity was not due to a non polar organic chemical.

Treatment3 Reproduction2 Mortality(% Conclusions Final pH FinalEC
neonates/adult )3 (iJrnhos)

x s.e.

Laborato Control 27.2 0.9 0.0 Control met EPA criteria for I<:st acceptability. 7.77 215
Laborato Control C8 Blank 27.8 0.8 0.0 No anifSCb!8lloxicity in control blank. 7.89 210

Control w/.5% MeOH 18.5 0.0 Manipulatinn okay. 8.12 210
Laborato Control w/.5% Elu. 1.5X 0.0 Eluate mm-trn<ic at J.sx. 8.19 205
Duck Slou h 0.0 Toxicity dela:ted. 7.46 170
Duck Slough C8 Solid Phase Extracted 0.0 Toxicity remaining suggests an organic: was nol RSpOnsible 7.57 170
Water

for toxicity.

I. Ten replicates with II mIs ofsample and one Ccriodaphnia each. .
1. Highlighted areas indicate a significant reduction in rqmxIuction relative to the Dilute EI control water. The reproductive endpoint was analyzed using Dunneu's Test (p<.OS) and the mortality endpoint was analyzed using

Fisher's Exact Tesl
3. 1200 ml of Duck Slough water was run through a C8 SPEcolunm at a nlIe ofS to 6 mVmin.The colwnn was extnu:ted using 4.0 ml ofMeOH to produce an eluate 300 times as concentrated as the ambient water.



Table 1"-5
Duck Slough 7/12/94 7-Day Ceriodaphnia Secondary Phase I TIEl
Set up on 8/2/94

Treatment Mortality(% Conclusions Final pH EC
)2 @24hrs (IJmhos)

Laborato 0.0 Conlrol met EPA criteria for test acceplability. 8.39 205
Laborato 10.0 EDTA concentration 100 high. 8.50 205

0.0 Four hour feeding does not support daphnid lqlroduetion. 8.47 205
0.0 Sample stillloxic af\er eXlensive slorage time. 8.02 170
0.0 Toxicily remaining suggests the loxicant was not a metal. 8.13 170

Also, EDTA concentrations might be

10.0 acling additively with toxicant. 8.24 170

I. Standard EPA feeding procedures we.., used during this lestexcopt for the special feeding 1Jeatmenl which was exposed lo food for four hours a day.
1. Highlighted areas indicate a significant reduction of reproduction relative to the Dilute EI conlrol water. Thelqlroductive endpoint was analyzed using DID1IlCll's Test (p<.05) and the mortality endpoint was analyzed using

Fisher's Exacl Tesl.



Table F-6
Paradise Cut 7/19194 6-day Ceriodaphnia Phase I TIEI.2
Set up on 8/4/94
The results of this experiment imply that toxicity was due to a non polar organic chemical.

Treatrnenr4 % Mortality for ea~h day of the tese Conclusions Cblmpyrifos Diazinon Final pH Final EC
(Jtg/L) blg!L) @24hrs (IJmhos)

1 2 3 4 5 6

Laborato Control 0 Control met EPA crilt:ria for test acceptability. 8.63 230
Laborato Control C8 Blank 0 8.50 230
Laboratory Control wI .5% 10 8.48 205
MeOH
Laboratory Control wI 3 mgll 10 10 No artifetual toxicity PJ=I. in control blanks. 8.45 230
EDTA
Laboratory Control wI 8mgll 0 8.49 230
EDTA

Laboratory Control wI .5% 8.44 230
Eluate 3X
Paradise Cut ND NO 7.72 1400
Paradise Cut C8 Solid Phase 7.93 1400- Extracted WaterVl

00
Paradise Cut wI 3 mgll EDTA -7.98 1400

.. .

Paradise Cut wI 8m II EDTA . 8.07 1400

I. Five replicates cach containing 10 nds of sample and two Ceriodanhnia.
1. l>aphnids only were fed for fow- hoIUS daily al the slandard EPA suggested conccnlnttion.
3. IlighlighlCd cells indicate arcas of significant inlCrcSl. No statistics were dnllC.
4. IHOO mI ofParadisc Cut wa\cr was run through cadi of two CS SPE COIWlUlS ala rate of5 to 6 mVmin. lltc collDllD was extracted using 3.0 mI ofMeOH to produce: an eluate 600 lilllCS as CODCCDlnttcdas the ambicot water.

. lltc post C8 colunm applicalion wa\CrS and eluates ofeach colunm were combiocd to provide sufficient testing volumes.
ND Non DeICe!: Detcetion limitis for ELISA kits an: .080 11g!L for Chlotpyrifos and .030 11g!L for Diazinon.



Table F-7

Paradise Cut 7/19/94 6-day5 Ceriodaphnia Preliminary Phase II TIE1,2
Set up on 8/12/94
The results of this experiment and of chemical analysis imply that toxicity was due to the presence of chlorpyrifos.

Treatment4 % Mortality for each day of the tese Conclusions Final pH
@48hrs

I 2 3 4 5 6

Laboratory Control· 0 Control mel EPA criteria for test acceptability. 8.30
Laboratory Control wi 100 ppb PBO 7 7 7 No aniraetuallOxicity JmSClIt in control blanks. 8.28
Laboratory Control wi 1% MeOH 7 8.34

Laboratory Control wi 50% Fraction 6X) 7 7 7 8.32
Laboratory Control wi 70% Fraction 6X 0 To.ieanlllOl present in these fiactions. 8.43
Laboratory Control wi 75% Fraction 6X 0 8.36
Laboratory Control wi 80% Fraction 6X t.f!~j~~: ;i~S:7J; ';~~ ~1;fOO!i:; ;'1100.:; ;·~tOOs ~i;~ ,TciidCliiit . '-"1Iiitliii~ <,.~ ,:;','<i\ ·.',i41~~· 8.41iI...~, __ ',', ~<~...i;. "~"..~'.• _,>;",,

Laboratory Control wi 85% Fraction 6X 0 8.40
Laboratory Control wi 90% Fraction 6X 7 Toxicant nol prescnt in these fractions. 8.50
Laboratory Control wi 95% Fraction 6X) 7 7 8.45
Laboratory Control wi 100% Fraction (6X) ....- iiS~'''''''-~_'W'''' ',",,""'-li 8.47
Paradise Cut·

• -~ 53 ,;r."~3>t:< 100' -10: ';~.:iei;~t"de~:,t"·"""·"""·,,,-';,,·,,':';j;·,!;"""· i'.!;~",~~,.,
7.90

Paradise Cut w/1 00 oob PBO B6' ~ ,~. - ~~.' ' .. ......
~~':lt~··~

.,. ';; .y
8.04~~

c',

l. Three replicates (..cept four where noted OJ each containing 20 mls of sample and ove Ceriodaphnia.
2. Daphnids only were fed for four hours daily at the standard EPA suggested concenlnltion.
3. Highlighted cells indicate areas of significant interesl No s!alistics were done.
4. 1800 ml of Paradise CUI water was run through aC8 SPE column at arate of 5 to 6 mVmin. 'l1le column was exlnIcted using 3.0 ml of MoOH to produce each fiaclion 600 times as concenlnlted as the ambient water.
S. Due to the limited amounl of eluate, the fraction series and MoOll control were run only 5 days.



..-
0\
o

Table F-8
Paradise Cut 7/19/94 96-Hour Ceriodaphnia Secondary Phase II TIEI.2
Sel up on 8/18/94
The results of this experiment and ofchemical analysis imply that toxicity was due to the presence of chloq)yrifos.

Treatmenr4 % Mortality for Conclusions Final pH
each day of the

tese
I 2 3

Laboratory Control 10 Control mel EPA aileria for lest acceptability. 7.87
Laboratory Control wI. 1% MeOH 0 No artifactuallOxicily presenl in CODIro\ blanks. 7.84
Laboratory Control wi I% MeOH and 200 ppb PBO 10 7.85

Laboratory Control wi 1% 80010 Fraction 100
liii~'~~'Laboratory Control wi 1% 80% Fraction and 200 ppb PBO JEJ!- :.. '-~~-iilfMJ~ 7.85.. -"4;b"~' -... -': ~

J. Two replicates each containing 20 m1s ofsample and five Ceriothtphnia.
2. Daphnids only were fed for four hours daily allbe: standard EPA suggested ronccnllation,
3. Highlighted cells indicalc a significant areas of inlcrCSL No statistics were done.
4. 1800 mI ofPandisc Cut walcr was run through a C8 SPE mlwnn ala raIc ofS 10 6 mIImin. 1bc mlwnn was CXllaCted using 3.0 mI ofMcOH 10 produs:c each Iiaction 600 times as conccnllated as I\u: ambient walcr.

I' t.
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Table F-9
French Camp 9/7/94 follow-up Ceriodaphnia Test l

Set up on 9/7/94
The results of this experiment imply that toxicity persisted in the field for at least five days.

Treatment Mortality Initial pH Final pH EC
(%) @24hrs (~mhos)

Laboratory Control O.op 8.48 8.26 202

French Camp Slough 100(2) 8.38 8.19 265

P. 1be laboratory control met all EPA criteria for leSt acceptability.
I. Highlighted areas indicate a significant reduction in reproduction or increase in mortality relative to the Dilute EI control water. The reproductive endpoinl was analyzed using Dunnetts Test (p<.OS) and the mortality endpoint

was analyzed using Fisher's Exact Test
II Number in p8ftIltheses represents day to 100% mortality.



Table F-IO
French Camp Slough 9/2 & 9/7/94 4-day Ceriodaphnia Phase 1+ PBO TIEI.2
Set up on 9/9/94 .
The results of this experiment and chemical analysis imply that toxicity was due to the presence of chlorpyrifos..

Treatmenr4 % Mortality for each day Conclusions Final pH
of the lese @48

1 2 3 4 hrs

LaboratOIY Control • 0 Control met EPA criteria for I<:st acecptability: 7.88
Laboratorv Control C8 blank 0 7.80
Laboratorv Control + 0.5% MeOH 0 No artifactual toxicity present in cootrol blanks. 7.81
LworarorvControl+20~pbPBO 7 7 7.87

Laboratorv Control + 0.5% eluate (Q} 3X 100 100 100 100 High mortality confums !hat toxicity is duI: 10 a OOD polar organic cbcmil:aI. -
Laboratory Control + 0.25% eluate @ 100 100 100 7.85
1.5X
French Camp Slou~h 9/2 100 100 100 Toxicity dcla:lcd. 7.82
French Camp 9/2 C8 Solid Phase 0 Decrease in mortality suggests IhatlOxicily is due to a DOlI polar 0JElIIIic cbcmical. 7.89
Extracted Water
French Camp 9/2 + 20~pb PBO 0 Decrease in mortality suggests !bat toxicity is due to a metab01ica1Iy activaW! pesticide. 8.08
French Camp 917· 5 100 100 100 Toxicity detected. 7.95
French Camp 917 + 20~pb PBO· 0 Decrease in mortality suggests !bat toxicity is due to a metabolically activated pesticide. . 8.00
50% French CamP 917*

..
95 9S Toxicity dclccted at a 50".4 dilution. 8.09

50% French Camp 917 + PBO· 5 5 Decrease in mortality suggests lhat toxicity is duI: to a mctaboIicalIy activated pesticide. 8.17

I. Three replicates each (except four where DOW! .) containing 10 mls ofsample and II... CeriodapJmja.
1. Daphnids only were fed for four bows daily at the SIaIIdanI EPA suggested concentration.
3. Highlighted cells indicate areas of significaot in-. No statistical analysis were done.
4. 1800 mI ofSample wafer was run through a C8 SPE colunms at a rate of 10 m1Imin. The colunm was extracted using 3.0 mI ofMeOH to produce each fraction 600 times as concentrated as the ambient water.

••



Table F-Il
French Camp 9/2 & 9/7/94, Ulatis 9/13/94 4-day Ceriodaphnia Phase II TIEI.2
Set lip on 9/14/94
The results of this experiment and chemical analysis imply that toxicity in the French Camp Slou~h samples was due to the nresence of chlomyrifos.

Treatmenr4 % Mortality for each day Conclusions Final pH
of the tese

Laboratory Control
Laboratory Control C8 blank for French Camp

I (FC) 9/2
Laboratory Control C8 blank for French Camp
9/7
Laboratorv Control + 0.5% MeOH 20

2

5

40

3

5

25

40

4
5 Control met EPA criteria for test acceplability.

o No artifactualtoxicily present in control blanks.

25

40 Artifactualtoxicity due: to addition of MeOl{.

lal48 hrs

8:01
8.04

8.04

8.06

FC 9/2 50% fraction (a! 3X
FC 9/2 70% fraction ( 3X
FC 9/2 75% fraction .3X
FC 9/2 80% fraction 3X
FC 9/2 85% fraction 3X
FC 9/2 90% fraction ( 3X
FC 9/2 95% fraction ( 3X
FC 9/2 100% fraction lal3X
FC 9/7 50% fraction (a 3X

FC 9/7 70% fraction lal 3X

FC 9/7 75% fraction em 3X

FC 9/7 80% fraction lal 3X

FC 9/7 85% fraction lal3X
FC 9/7 90% fraction (al 3X·
FC 9/7 95% fraction ({i! 3X
FC 9/7 100% fraction (ii1 3X

Ulatis Creek 9/13

100 100 100

40 40 40
5 5

5 10

100 100 100

35 65

10 15 15

5

37 95

40
10
o
o
o
10

o
15
10

100 Toxicity detecled.

8.05
8.05
8.00

8.05
8.09
8.19
8.14
8.08

8.07

8.03

8.10
7.98
7.94
7.94

7.99
I. four rephcates each (excepl ~lJee where noted 0) conlaining 20 OIls of sample and nve CerlOdaphma.
2. Oaphnids only were fed for four hours daily at the slandard EPA suggested concenllation.
J. Highlighted cells iodicate areas of significant interest No statistical analysis were done.
4. 1800 011 of Samplc waler was run through a C8 SPE colunms at a rate of 10 mUmin. n,e colullln was e,tracted using J.O 011 of MeOH to prodnce each fraction 600 times as concentrated as the ambient water.



Table F-12
French Camp 9/2 and 917194 S-day Ceriodaphnia Phase II TlEI.2
Set up on 9/17/94
The results of this experiment imply that toxicity in the French Camp samples was due to a metabolically activated pesticide.

Treatmenr4 % Mortality for each day of the Conclusions Final pH
test3 @48hrs

I 2 3 4 5

Laboratory Control 5 5 Control mel all EPA criteria for test aa:cptability. 8.43
Laboratory Control +0.5% 0 No Illtifactual toxicity in the control !>bmks. 8.37
MeOH
Laboratory Control +0.5% 0 8.36
MeQH + 200 ppb PBQ

French Camp 9/2 80% 100 100 100 100 100 Toxicity ddeclcd. -
fraction (al3x
French Camp 9/2 80% 0 Dccn:ase in tnOltality relative 10 amIriem water suggests an 8.34
fraction @ 3x + PHQ

metllbolically activated OP pesticide is responsible for
IOxiciw.

French Camp 9/7 80% 100 100 100 100 100 Toxicily dda:1cd. -
fraction (a) 3x
French Camp 917 80% 0 .Decrease in tnOltaIity relative 10 ambient water suggests an 8.35
fraction @ 3x + PBQ

metllbolicaIJy activated OP pesticide is responsible far
lOllicitv. .

..

I. FOIIT replicates with 10 011. of sample and aye Cerlodopluiia eacb.
1. Dapbnids were fed the standard EPA amount of food for only fOUT llOurs a day.
3. Highligbted cells indicate areas ofsignifi....1 interest. No statistieal analyses were done.
4. 1800 mI os Sample waleT was IUII tbrougba C8 SPEcolunm ala nlte of 10 m1/min. The colwnn wasell\laCtcd using 3.0 ml ofMeOH 10 produce each fhtctiun 600 times as conccnlnlted 89 the anmicnt water.
ND Non Detecl: IJeltclion limits for EUSA kilS are .0110 1Jg/L for Chlotpyrifos and .030 IJg/Lfor Oiazinon.



TableF-13
Ulatis 9/1, 9/13 & 9/18/94 7-day Ceriodaphnia PRO TIEI.2
Set up on 9/19/94
The results of this experiment imply that toxicity was due to a metabolicalIy activated pesticide.

Treatment % Mortality for each day of the tese Conclusions Final pH

1 2 3 4 5 6 7 lal48 hrs
Laboratory Control • 0 Control did UOI meel all EPA criteria for leal acceptabilily. 8.03
Laboratory Control + 200ppb 5 5 No artifacluallOxicity present in control blanks. 8.03
PRO

Ulatis Creek 9/1 5 60 100 100 100 Toxicity delcctcd. 7.77
Ulatis Creek 9/1 + 200ppb PRO 0 Decrease in mortality suggests thallOxicity was due 10 a metabolically activated 8.02op oesticide.

Ulatis Creek 9/13 20 100 100 100 100 100 Toxicity delcctcd. 7.86
Ulatis Creek 9/13 + 200ppb PRO 5 5 10 10 10 Decrease in mortality suggests thatlOxicity was due 10 a metabolically activated 8.06

OP"""ticide.

Ulatis Creek 9/18 20 30 75 75 75 Toxicity delccted. 7.92
Ulatis Creek 9/18 + 200ppb PRO 0 Decrease in mortality suggests thallOxicity wu due 10 a metabolically activated 8.10

OP"""ticide.

I. Four replicates each (excepllhree where noted OJ containing 10 mls of sample and Dve Ceriodaphnia.
...... 1. Daphnids only were fed for four hours daily al the SlaDdard EPA suggested conCCDlnItion.8i 3. Highlighted cells indicate areas of significant interest No statistical analysis were done.



Table F-14
Ulatis Creek I1nJ94 and 11/11/94 7-Day Ceriodaphnia Preliminary PBO TIEI,2
Set up on 11112194
The results of this experiment imply that toxicity in the Ulatis 7 November 1996 sample was due to a metabolically activated pesticide.

Treatment % Mortality for each day of the test Conclusions Chlorpyrifos Diazinon Final pH
(llglL) (1l11L) @24hrs

1 2 3 4 5 6 7 ELISA ELISA
Laboratory Control 6.7 Control mel EPA criteria for test aa:cplllbility. 8.57
LaboraroryControl+PBO 0 No anifactuallD1icity ptCSCIU in control blanks. 8.47

Ulatis Cr. lIn 100 100 100 100 100 100 10ll"~ mortality detected in 48 hours sugests 0.103 0.119 8.39
acutelOJticitv

Ulatis Cr. lIn + PBO 7 7 13 13 33 Delay in lDDI1aIity suggests a mcIllbofu:al1y 8.31
activated pesticide is~Ie for IOJticitv.

Ulatis Cr. II/II 0 No toxicity detected. ND ND 8.52
Ulatis Cr. 11111 + PBO 0 No artifactuallOJticity resulting from addition of 8.50

PBO.

I. Thn= n::plicalcs with 18 mls ofsample and five CeriodaphniD each.
1. Daphnids were fed the staDdard EPA amountoffood for only four hours a day.
3. Highlighted cells indicale areas ofsignificant intaesl No stalitisticaJ llIIll1yses were done.



Table F-15
Ulatis 9/13/94 and 11/7/94 7-day Ceriodaphnia Phase II TIEI,2
Set up on 11/16/94
The results of this experiment and chemical analysis imply that toxicity was due to the presence of chlorpyrifos. Analyses by
GC/MS revealed chlorpyrifos concentrations at 0.090 ~g/L and 0.047 ~g/L for 13 September and 7 November, respectively.

Treatment4 % Mortality for each day of the tese Conclusions Final pH

1 2 3 4 5 6 7 ~48 hrs
Laboratory Control 0 Conbol mel EPA criteria for Ie5I acceptability. 7.44
Laboratory Control + 1% MeOH 0 No artifaclUalloJticity presenl in conbol blan:",. 8.26
Laboratory Control C8 blank for Ulatis 7 7 7 8.41
11/7

Ul"atis 11/7 C8 Solid Phase Extracted 7 7 7 7 8.22
Water
Ulatis 9113 50% fraction G 6X 0 8.12
Ulatis 9113 70% fraction G 6X 0 8.25
Ulatis 9113 75% fraction G 6X 0 8.20
Ulatis 9/13 80% fraction ( 6X 20 100 100 100 100 100 100 TOllicanl PlCSel\1 in !he 80 and 8S"I.fractions. 8.19
Ulatis 9113 85% fraction G 6X 10 40 8.18
Ulatis 9113 90% fraction ( 6X 20 30 30 30 30 30 8.19
Ulatis 9/13 95% fraction G 6X 10 10 10 8.29
Ulatis 9/13 100% fraction ~6X 10 10 10 10 10 10 8.24
Ulatis 11/7 50% fraction @.l 5X 0 8.22
Ulatis 11/7 70% fraction (ii>. 5X 10 30 90 100 100 100 100 8.20
Ulatis 11/7 75% fraction ({i.l5X 20 100 100 100 100 8.22
Ulatis 11/7 80% fraction @ 5X 100 100 100 100 100 100 100 TOllicanl presenl in !he 70, 75 and 80% fractions. 7.85+
Ulatis 11/7 85% fraction ({i.l5X 10 10 10 10 10 8.24
Ulatis 11/7 90% fraction ({i.l5X 0 8.22
Ulatis 11/7 95% fraction @.l 5X 10 II II II 44 44 44 8.32
Ulatis 11/7 100% fraction ({i.l5X 10 10 20 20 40 8.27

1. 11uec replicates each containing 20 OIls of sample and five CeriodaphniJJ.
2. Daphnids only were fed for four hours daily al the standard EPA suggested concenlnltion.
3. Highlighted cells indicate areas of significant interest No statistical analysis were done.
4. 1800 mJ of Sample water was run through a C8 SPE colunms at a rale of 10 mllntin. The column was elllnlcted using 3 ml ofMeOH 10 produce each fraction 600 times as concenlnlted as the
+ pH taken al 24 hours.

ambienl waler.



Table F-16
Ulatis Creek 1214/94 4-Day Ceriodaphnia PBO Testl ,2

Set up on 12110/94
The results of thiS experiment and chemical analysis imply that toxicity was due to the presence of a metabolically activated pesticide.

Treatment % Mortality for each day
of the test3

Conclusions Cblorpyrifos
(",gIL)

Diazinon
(",gIL)

Final pH
@48brs

1 2 3 4

I. Three replicates with 18 mls ofSllIIIp!c BDd f1Ye Ceriodapltnia each.
1. DlIpImids wac fed 1hc.stmdud EPA·ilmomJt offOod fOr 0IiIy lOur IIomS a day.
3. Highlighted cells iodicate IImlS of significant iotcRst. No statistical anaIyscs wen: done.
ND Non Detoct: Detection limits for EUSA kits arc .080 II8IL for CIIIotpyrifos BDd..030 lJg/L for Diazioon.

.....
0\
00

Laboratory Control

Laboratory Control +200 ppb PBO

Ulatis Creek
Ulatis Creek + 200 ppb PBO

20

47 100

o
53

Control met all EPA c:rilaia for !eSt

lBbili.
The PBO blank exhibited high mortality
rcIativc to 1hc amlrol. Based on 1hc blank's
pc:ri"onnancc a similar cIcvated mortality
wouJd be cxpcctcd io 1hc ambient water +
PBO. However. 1hc low mortality io 1hc
Ulatis SlIllpIc with 1hc addition ofPBO
suggOSlS the pn:scocc ofa metabolically
IIClivalCd " s.

NO

.'J

7.73

7.74

7.99
8.07



Table F-17
Mosher Slough 12/4/94 and Ulatis Creek 12/12/94 7-Day Ceriodaphnia PBO Test l ,2

Set up on 12/15/94
The results of this experiment and chemical analysis imply that toxicity was due to the presence of diazinon.·

% Mortality for each day of the test3 Conclusions Chlorpyrifos Diazinon Final pH
(~g/L) (~g/L) @48 hrs

2 3 4 5 6 7 ELISA ELISA

0 CoobOl met all EPA criteria for test 8.03
bili .

0 No artifacluallOxicily in CODbOl blank. 8.06

100 100 100 ND .403 8.01
7.94

0 Sample DOD Ioxic. ND ND 8.10
0 No artifaclualloxicily resulting from the 8.12

addition ofPBO.

Ulatis Cr. 12/12/94

Mosher + 200 ppb PBO
Mosher S1. 12/4/94

Laboratory Control + 200
bPBO

Laboratory Control

Treatment

Ulatis + 200 ppb PBO

~ J. Three replicates with 18 mls of sample and five CeriodaphniD each.
\0 2. Daphnids WCJe fed the standard EPA arnoWlt orfood for only four hours a day.

3. Highlighted cells indicate areas of significant interest. No statistical analyses WCJe done.
+ Trealmeotlakeo down al 120 hours.

. (#) Nwnber in parentheses represents the CV% for the ELISA fWl which exceeds the acceptable value according 10 the lab QA manual.
ND Non Detec~ Detection limits for ELISA kits are .080 IlgIL for Chlorpyrifos and .030 IlgIL for Diazinoo.



Table F-18
Ulatis Creek 1214/94 4-Day Ceriodaphnia Phase II TIEI.2
Set up on 1/5/95
The results of this experiment and chemical analysis imply that toxicity was due to the presence of diazinon and chlorpyrifos.

Treatmenr4,5 #of
Reps

% Mortality for each day

of the test3
Conclusions Chlorpyrifos

(1Jg/L)
Diazinon

(1Jg/L)
Final pH
@48hrs

2 3 4 ELISA ELISA

Laboratory Control 3 0

Laboratory Control C8 Blank. for Ulatis Creek 3 0

Control mel all EPA criteria for leSt 7.57

7.91
Laboratory Control C8 Blank for Haas Slou1!b 3 0 No anifactIlaJ IDXicity in COlllroI

~L::::a~·b:'::o::':ra::to:::::)ry:..L,.;C::::o::n::tr::o==-I"::+:'::.~83::::o:=Yo::M=::':eO~H;==-===:""-'+--=::3~+--+----1--+--.:::. 0-4 blanks.
7.98
7.45

--..,Jo

Ulatis Creek C8 Solid Phase Extracted Water 3 0

U1atis 50% fraction @ 5X 2 0
U1atis 70% fraction @ 5X 2 0
U1atis 75% fraction @ 5X 2 10 10 10

Ulatis 80% fraction @ 5X 2 100 100 100 . 100

Ulatis 85% fraction @ 5X 2 100 100 100 100

matis 900/0 fraction @ 5X 2 10· 40 40
Ulatis 95% fraction (cl 5X 2 56
Ulatis 1000/0 fraction @ 5X 2 0

Signilicanl decrcasc in mortality rdalivc 10

ambiad water "'''''c:s1s

Toxicamt(s) pr=I in the 80""- as"..
90"-' imd 95% 6actions. NO

.099

.101
ND

.224

.091

NO
NO

7.96

7.36
7.34

7.83*

7.41+

7.42
7.44
7.47

1.11mb of samp1c llDd 0.. Ceri"d"pl",1a iD coch rq>Iieate. .
Z. DopImids wen: fed lh: _ EPA amount of food fur 001, f..... hocJo. da,.
J. Higldiglucd cdIJ iDdicatc 11I'''' of ligniliaun intaat. No -uticoImmlJSis w= dooe.
4. 1800 adof..-umpIc was run lhroo.lgh. C8 SPE eel""", ... rile of 10 mIImin. The eelumn... lh:o cIuted to produce CIll:b rn.:wx. 600 times os~oslh:"""'_.

pH lIkcu at 72 bouro
pH IIlkcn at Z4 bourJ

ND NllIl Dc:I<cI. Dc:I<cIioo limi.. fur ELISA kits .....080 1'J!l for CbIorpJrifoo mel .Ola I'J!l fur DiaziDoo.



Table F-19
Ulatis Creek 12/4/94 4-Day Ceriodaphnia Test

Mosher 1/9/95 4-Day Ceriodaphnia PBO Test l ,2
Set up on 1/15/95
The results of this experiment and chemical analysis imply that toxicity was due to the presence of diazinon.

Treatment % Mortality for each day

of the test3
Conclusions Chlorpyrifos

(lJg/L)
Diazinon

(lJg/L)
Final pH
@48hrs

Laborato Control

2 3 4

o Control met all EPA criteria for test acceptability. 8.32

Mosher Slough 1/9 + 200 ppb PBO

Ulatis Creek 12/4
Mosher Slou h 1/9

8.01

8.27

7.91
7.96

.133

.422

No artiractual toxicity in conb'nl blank.

100 100
100 100

bPBOControl + 200Laborato

..-
-.I..-

I. Four replicates with 18 ntis of samplc and live CeriodopJonia cacho
2. Daphnids were fed the slandard EPA amount of food for only four hnurs a day.
3. Highlighted cells indicate areas of significant interest No statistical analyses were done.
(#) Number in parentheses represents the CV·;. for the EUSA run which exceeds the accclable value according to the lab QA manual.
NO Non Detect: Detectioo limits for ELISA kits are .080 IlgIL for Chlorpyrifos and .030 IlgIL for Diazinon.



Table F-20
U1atis Creek 3/9/95 4-Day Ceriodaphnia Dilution Series l ,2

Set up on 3/13/95
The results of this experiment show that toxicity remained at a 50% dilution of the sample.

Treatment % Mortality for each day
of the test)

Final pH
@48hrs

Laborato Control

Ulatis Creek 12.5%
U1atis Creek 25%
U1atis Creek 50%
Ulatis Creek 100%

8.10

8.07
8.02

45 100 8.00
100 100 8.17·

1. Four replicates with 18 mIs ofsample and five Ceriodap}utia each.
1. Dapbnids we:e led the slBndard EPA amount of food for only four boUlS a day.
3. Highlighted cells iDdicatt 8IQS ofsignificaot intc:Rsl No statisticaJ analyses wen: done.

Fioal pH Iakco at 24 boUIS.



Table F-21
Ulatis Creek 3/9/95, Paradise Cut 3/9/95 and 3/15/95, Vernalis 3/15/95 4-Day Ceriodaphnia PBD Testl,2
Set up on 3/17/95
The results of this experiment imply that toxicity in the Ulatis Creek and Paradise Cut samples was due to a metabolically activated pesticide.

Treatment % Mortality for each day Conclusions Chlorpyrifos Diazinon Final pH
of the test (lJgIL) (lJgIL) @48 hrs

I 2 3 4 ELISA ELISA
Laboratory Control 0 Conlrol mel all EPA criteria for Iesl acceptability. 7.97
Laboratory Control + 200 ppb 10 80 95 Incrusc: in mortality .elative to conlrol water suggests thaI 7.96
PBD

\be addition of PBO may be negatively affecting \be
orxanisms.

Ulatis Creek (3/9/95) 100 100 100 100 Toxicity detected. 0.137 .293 8.11*
Ulatis Creek (3/9/95) + 200 0 DecteaSC in mortality relative to ambienl waler suggests an 7.88
ppbPBD

metabolically activated OP pesticide is responsible for
toxicitv.

Paradise Cut (3/9/95) 25 100 100 100 Toxicity detected. 0.146 ND 7.64
Paradise Cut (3/9/95) + 200 0 Dectease in mortality relative to ambient waler suggests an 7.73
ppbPBD

metabolically activated OP pesticide is .esponsible for
toxicity.

Paradise Cut (3/15/95) 10 90 Toxicity detected. 0.145 .125 7.91
Paradise Cut (3/15/95) + 200 30 35 40 40 Decrusc: in mortality relative to ambienl waler suggests an 7.96
ppbPBD

metabolically activated OP pesticide is responsible for
toxicilV.

Vernalis 0/15/95) 0 Sample non toxic. 8.44
Vernalis (3/15/95) 200 ppb 0 No artifaclualloxicily .esuJting from manipulation. 8.37
PBD

I. "Three .eplicales with 18 OIls of sample and five Ccriodaphnia each.
2. Daphnids were fed the standard EPA amount of food for only four hours a day.
3. Highlighted cells indicale areas of significanl interesL No statistical analyses were done.
ND Non Detect: Detection limits for ELISA uts are .080 Ilgll for Cblorpyrifos and .030 Ilgll for Diazinon.
• Final pH taken at 24 hours.



Table F-22
Paradise Cut 3/15/95, Duck Slough 3/21/95, Mosher Slough 3/21/95 and Ulatis Creek 3/21/95 4-Day Ceriodaphnia Phase 1TIEI.2 .
Set up on 3/24/95
The results of this experiment and chemical analvsis implv that toxicity waS due to the nresence ofchlomvrifos.

Treatment #of % Mortality for each day of Conclusions Chlorpyrifos Diazinon Final pH
Reps the test3 (lJgIL) (lJgIL) @48hrs

1 2 3 4 ELISA ELISA

Laboratory Control 4 11 16 Control met Iahotalmy crilaia for tesl acceptability. 7.87
Laboratory Control + 200 ppb PBa 4 50 75 The PBO blank exhibited high IIIlIlla1ity rdalive to 7.90

~ controL Based on~ blank's perfOl1lllllll:e a
similar elevated mortality would be cxpcc:ted in~
ambient weier + PBO. However.~ low er
mortality in~ samples with~ addition ofPBO
suggests~ P=C2ICC' ofa metab01ica1Iy activated
~sl

Laboratory Control C8 Blank 3 0 No artifactIIaJ toxicity in controJ blank. 8.33
Laboratory Control C8 Blank + 200 ppb 3 20 40 See COIICIusinn above for Dilute EI + PBO. 8.32
PBa

Paradise Cut 3/15/95 3 33 87 100 100 Toneity detected. .145 .125 7.60

Paradise Cut + 200 ppb PBa 3 8 15 15 15 Significant decrease in IIIlIlla1ity rdative to ambient 7.75
~su~~;""'"botieaDy activated
nesticide is Ie for toxicity.

Duck SIou2h 3/21/95 100%· 3 100 100 100 100 The ambient waler was acutely lO1ic up .896 ND 7.28-
Duck SIou2h 100% + 200 oob PBa 3 93 100 100 100 to a 12.5% dilution. Addition ofPBO 7.40-
Duck Slou2h 50% 3 100 100 100 100 signiflC8l1lly rcdutcd IIIlIlla1ity at~ SO% 7.67-
Duck Sloueh 50% + 200 opb PHa 3 7 7 7 dilution, mggesting toxicity due to a 8.23
Duck Siou/Zh25% .. 3 100 100 100 100 meuboficaDy activated pc:sticilk. 7.83-
DUck Slou/Zh 12.5% 3 7 100 100 100 8.44
Mosher Sloue:h 3/21/95 3 93 100 100 100 . Toxicity detected. .053 .316 8.27
Mosher Slough + 200 ppb PBa 3 0 Significant dccreasc in mortality rdalive to ambient 8.24

W8lcr suggests thai a melabolicaDy activated
...,.rici~is .........nsiblc for toxicity.

Ulatis Creek 3/21/95 100010 3 100 100 100 100 The ambient walcr was acutely lO1ic up .134 .046(11.5) -
Ulatis Creek 100010 + 200 ppb PBa 3 0 to a Sll% dilution. Addition ofPBO 8.01
Ulatis Creek 50% 3 80 100 100 significantly rcdutcd IIIlIlla1ity, suggesting 8.19
Ulatis Creek 50% + 200 ppb PBa 3 0 tol<icity due to a metabolit:ally 8.23
Ulatis Creek 25% 3 0 activated pesticide. 8.35
Ulatis Creek 12.5% 3 0 8.38
I. Eocb~ with 18 mIs of SIlnljJk and I1Yec~.
1. DopImids wac fed Ihc azndard EPA _ offood 6Jr mIy f_ bours. day.
J. Highliglncd cdIs iadicI1c llROS of signifu:ant inlaat. No olaIiIticd &naIyuo wen:_.
ND NOD DaC<:t: DclcaiOllIimits fer EUSA kits IlfC .080 1Is/1. far OIJarp,rifos and .030 1Is/1. fer DiaziDoo.
(I) The Dumber ill IJIlTC'llhc:scs represents Ihc CV% fer Ihc EUSA IUD wbidl cxeccds Ihc aa:q>I8blc vaIuc: aceordin& to tbc lab QA manuoI

bul is withiD Ihc monuflll:lUm's ,ccemmcndcd~.
Final pH taltal .. 24 bows



Table F-23
SR @ Greene's Landing 3/22/95, Mosher Slough 3/24/95 and Duck Slough 3/25/95 4-Day Ceriodaphnia Phase I TIEI,2
Set up on 3/31/95
The results of this experiment imply that toxicity in the Mosher and Duck Slough samples was due to a metabolically activated pesticide.

Treatmenr4 % Mortality for each day of Conclusions Chlorpyrifos Diazinon Final pH
the test3 (lJg/L) (lJg/L) @48hrs

I 2 3 4

Laboratory Control 0 Control met all EPA criteria for leSt acceptability. 8.51
Laboratory Control + 200 ppb PBO 55 100 100 The PBO blank exhibited high mortality relative to the 8.37

control. Based on the blank's performance a similar
elevated mortality would be expected in the ambient
water + PBO. However, the low mortality in the Duck
and Mosher samples witb the addition of PBO suggests
the nresence of a metabolicallv activated nesticiddsl.

SR (CV Greene's Landing 3/22/95 0 Sample non toxic. 8.47
SR @ Greene's Landing + 200 ppb PBO 20 20 30 Increase in mortality relative 10 ambient water suggests 8.42

that the addition of PBO may be negatively affecting
tbe onanims.

Mosher Slough 3/24/95 100 % 0 100 100 100 100 The ambient water was acutely IOxic up 10 a 0.116 .110 7.69*
Mosher Slough 100% + 200 ppb PBO 93 100 100 100 50% dilution. Addition of PHO 10 the 50% 7.91*
Mosher Slough 50% 20 100 100 dilution significantly reduced mortality. 8.37
Mosher Slough 50% + 200 oob PBO 13 20 20 20 suggesting IOxicity due 10 a metabolically 8.27
Mosher Slough 25% 0 activated pesticide. 8.23
Mosher Slough 12.5% 7 7 7 8.26
Duck Slough 3/25/95 25% 100 100 100 100 The ambient water was acutely IOxic up 10 a 0.511 ND 7.86*
Duck Slough 25% + 200 ppb PBO 5 5 5 12.5% dilution. Addition of PBO 8.08
Duck Slough 12.5% 100 100 100 sgnificantly decreased the mortality 8.21
Duck Slough 12.5% + 200 ppb PBO 5 relative 10 the ambient water, suggesting 8.24
Duck Slough 6.25% 5 15 toxicity due to a melabolically 8.25
Duck Slough 3.13% 0 activated pesticide. 8.30

I. Each rcplica1C with 18 mls of sample and fln CerioJnpJlnia.
Z. D.p/IIlid> were fed the ilandaId EPA amount of food fOl'only four hour>. day.
1. Highlighted cells indicalc arus of significanl interCSl. No swistical analyses were done
.c. All Mosher watc:n and its manipulalions had three rcplicalCS per trealment. AU other treatments had four replicalCl eacb.

Final pH taken at 24 hours
ND Non Delee': Deteetion limiu fOI' ELISA kiu are OBO ~gIL f... Cblorpyrifos andOJO ~gIL fOl' Diannon.



..

Table F-24
Duck Slough 3/21/95 3-Day Ceriodaphnia Phase III TIEI,2
Set up on 4/12195
The results of this experiment suggest that chlorpyrifos was responsible for toxicity.

Treatmenr4 % Mortality for Conclusions Chlorpyrifos Diazinon Final pH
each day of the (~g/L) (~g/L) @48hrs

test3

I 2 3 ELISA ELISA
Laboratory Control 6.7 Control met all EPA criteria for lest accepIability. 8.04
Laboratorv Control C8 Blank for Duck Slough 0 No artifactuallOXicity pracnt in the conlrol blanks. 8.05

Duck Slough <m 25% 100 100 100 -. , 198 ND 8.38+
Spiked C8 Solid Phase Extracted Water (CSPEW) 100 100 100 Similar mganism responses suggest !bal cblorpyrifos 182 8.35+
<m25%

was responstble for IIu: IOxicily.

Duck Slough <m 12.5% 100 100 8.04
Spiked CSPEW (al12.5% 100 100 7.94
Duck Slough (al6.25% 6.7 13 8.11
Spiked CSPEW (al6.25% 0 8.02
Duck Slou~ (al3.13% 6.7 20 8.13
Spiked CSPEW (al3.13% 6.7 7.99
Unspiked CSPEW O. Signifieant decrease in mortality relative 10 ambient 8.01

water Stlll~ !bat an Dr2llIlic is responsible for tnxicitv, .

1. Three replicates with 18 mIs of sample and five CeriodDpbnitJ eacb.
2. Daphnids were not fed.
3. Highlighted cells indicate areas of significant interest. No statistical analyses were done.
4. 1800 ml of Sample water was nm through a C8 SPE colwnn al a rate of 10 ntIImin.
ND Noo Dclect: Dclectioo limits for ELISA kits are .080 IlgIL for ChIorpyrifos and .030 llg/L for Diazinoo.
+ Final pH taken al 24 hours.



..

Table F-25
Paradise Cut 3/15/95 3-Day Ceriodaphnia Phase III TIEI,2
Set up on 4/20/95
The results of this experiment confirms that chlorpyrifos was responsible for toxicity.

Treatment4 % Mortality for Conclusions Chlorpyrifos Diazinon Final pH
each day of the (lJglL) (lJg/L) @48hrs

test3

1 2 3 ELISA ELISA
Laboratory Control 13 Control mel laboratory crileria for lesl acc:cptability. 8.40
Laboratory Control C8 Blank for Paradise Cut 6.7 No artifactualtoxicity present in control blank. 8.41

Spiked C8 Solid Phase Extracted Water (CSPEW) 100 100 100 8.13+
(a} 200%
Paradise Cut (a} 100% 100 100 100 0.145 0.125 8.05+
Spiked CSPEW (@. 100% 33 100 100 Similar organism responses continn thaI chlorpyrifos 0.151 7.93
Paradise Cut (@. 75% 20 100 100 was responsible for the toxicily. 7.98
Spiked CSPEW (@. 75% 0 100 100 8.02
Paradise Cut (@. 50% 0 100 100 8.13
Spiked CSPEW (a} 50% 0 7.1 14 8.13

...... Paradise Cut (@. 25% 0 8.27
-....J Spiked CSPEW (@. 25% 0 8.14

Unspiked CSPEW 0 Significant decrease in mortality relative to ambient water suggests 7.87thaI on orKonic is responsible for toxicity.

I. Three replicates with 18 mls of sample and fivr CeriodaphniD each.
2. IJaphnids were nol fed.
J. Highlighted ceUs indicale are.. of significant interesl. No staustical analyses were done.
4. I gOO fill of Sample water was rull through a Cg SI'E colwnn al a rate of 10 IIIlIlIIin.
NO Non Detect: Detection limits for ELISA kits are .0gO IlgIL for Chlorpyrifos and .030 IlgiL for Diazinon.
+ Final pH taken al 24 hours.



Table F-26
Ulatis Creek 3121/95 3-Day Ceriodaphnia Phase III TIEI.2
Set up on 4120/95
The results of this experiment confinn that chlorpyrifos was responsible for toxicity.

Treatrnenr4 % Mortality for Conclusions Chlorpyrifos Diazinon Final pH
each day of the (~gIL) (~gIL) @48hrs

test3

I 2 3 ELISA ELISA

Laboratory Control 0 Control met all EPA criteria for IesI acccpIability. 8.02
Laboratory Control C8 Blank for Ulatis Creek 0 No anifadual toxicity p=t in control blank. 8.10

Ulatis Creek ~ 100% 100 100 100 ... 0.134 ND 7.77+
Spiked CS SolidP~e Extracted Water (CSPEW) 100 100 100 0.191 7.76+
(a) 100%
Ulatis Creek fa>. 75% 80 100 100 Similar organism respons:s confinn that chlorpyrifos 8.16
Spiked CSPEW~ 75% 13 93 100 was responsible for Ihc toxicity. 8.08
Ulatis Creek fa>. 50"10 100 100 8.23
Spiked CSPEW fa>. 50% 67 8.12
Ulatis Creek fa>. 25% 0 8.31- Spiked CSPEW fa>. 25% 7.1 8.21

ex Unspiked CSPEW 0 Significant decrease in mortality relalivc to ambient walcr suggests 7.83
that 8II OP~ is ~iblc for toxicity.

I. TIucc replicates with 18 m1s of sample and five CeriodophniD each.
1. Daphnids were DOl fed.
3. Higblighted ccllsindicalc aras of significant inlcrcst. No statistical analyses were done.
4. 1800 mI of Sample walcr was run througb a C8 SPE cohUlDl at a rate of 10 mlImin.
ND Non DcIeCt: Dcledion limits for EUSA kits are .080 lJg/L fm' ChIorpyrifos and .030 lJg/L for Diazinon.
+ Final pH taken at 24boW"S.

"



Table F-27
Mosher Slough 5/1/95 3-Day Ceriodaphnia Phase III TIEI,2
Set up on 5/17/95
The results of this experiment confirm that chlorpyrifos was responsible for toxicity.

Treatmenr4 % Mortality for Conclusions Chlorpyrifos Diazinon Final pH
each day of the (lJg/L) (lJg/L) @48hrs

test]
I 2 3 ELISA ELISA

Laboratory Control 20 ConlIOl mel laboratory criteria for leSl acccplabilily. 8.02
Laboratory Control C8 Blank for Mosher Sloul!h 13 No anifaclUaltoxicity presenl in the conlIOl blank. 8.18

Spiked C8 Solid Phase Extracted Water (CSPEW) . 100 100 100 7.92*
~200%
Mosher 5/1 (@. 100% 20 100 100 0.120 0.416 7.62
Spiked CSPEW @ 100% 33 100 100 Similar organism responses confirm that 0.107 0.498 7.55

chlorpyrifos

Mosher 5/1 (@. 75% 13 100 was responsible for the toxicity. 8.04
Spiked CSPEW (a) 75% 26 100 7.93
Mosher 5/1 (a) 50% 13 8.11
Spiked CSPEW (a) 50% 0 7.79
Mosher 5/1 (@. 25% 6.7 8.10
Spiked CSPEW (@. 25% 0 7.94
Unspiked CSPEW 0 Significant decrease in monality relative to ambient 7.99

water suggests thai an organic is responsible for
toxicitv.

Unspiked CSPEW + ppb PBO 0 No anifactualtoxicity presenl in manipulation 8.21
blank.

I. Three replicates with J8 mls of sample and five CeriodaphniD each.
2. Daphnids were not fed.
3. Highlighted cells indicate areas of significant interest No statistical analyses were done.
4. 1800 mI of Sample water was run through a C8 SPE column al a rate of 10 mUmin.
NO Non Detect: Detection limits for ELISA kits are .080 1Jg/L for Cblorpyrifos and .030 1Jg/L for Diarinon.
+ Final pH taken al 24 hours.
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Table F-28
Ryer Island Drain 6/4/95 7-Day Ceriodaphnia PRO Testl •2

Set up on 6/6/95
The results of this experiment show that the sample was not toxic and that toxicity did not persist in the field.

Treatment Reproduction3 Mortality Conclusions CbIorpyrifos Diazinon Final pH EC
(neonates/adult) (%) (lJgIL) (lJgIL) @24hrs (IJmhos)

x s.e.

Laboratory Control 19.1 1.7 0.0 ControllllCl aU EPA criteria for t<st acccpIability. 8.34 210
Laboratory Control + 100 ppb PRO 11.3 2.0 30 No aniCzelllal toxicity prescnI in control blanks. 8.41 210
Laboratory Control + 200 ppb PRO 0.0 0.0 0.0 8.45 210 .

Ryer Island 6/4/95 27.1 1.3 0.0 NO ND' 8.34 200
Ryer Island + 100 nub PBO 20.2 1.8 0.0 Sample non roxic. 8.31 200
Ryer Island Drain + 200 nub PBO 0.0 0.0 11.1 8.31 200

I. Ten replicalcS with 15 mls of sample and one CeriodDpJmiD each.
Z. Slandanl EPA feeding procedures were used durinB !his test.
3. The rqm>ductivc eudpoinl was analyzed using OuJmetl's Test (p<.OS) and \be mortality endpoinl was analyzed usiog Fisba's Euc1 Test.
ND Non Delect: Deloc:tioo limits for ELISA kits _ .080 1Jg/L for CbIOIpyrifos and .030 1Jg/L for Diaziooo.

.,) ~..
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Table F-29
Ryer Island Drain 5/31/95 3-Day Ceriodaphnia Phase I TIEI.2
Set up on 6/7/95
The results of this experiment imply that toxicity was due toa non polar organic chemical but not due to a metabolically activated pesticide.

Treatmenr4 % Mortality for each day Conclusions Final
of the test3 pH

@48hrs

I 2 3

Laboratory Control 0.0 Controllllel all EPA criteria for test acceptability. 7.57
Laboratory Control C8 Blank for Ryer Island Drain 13 33 40 Artifaclualtoxicily resulting from solid phase 7.78

extraction.

Laboratory Control + 1% MeOH 6.7 6.7 Artifactualtoxicity present in control blanks. 7.93
Labofatory Control + 100 oob PDO 13 8.28

Rver Island Drain 5/31/95 100 100 100 Toxicity detected. 7.75+
Ryer Island Drain 5/31/95 C8 Solid Phase Extracted 0.0 Decrease: in mortality suggests that toxicity was due to 8.07
Water

anon polar organic chemical.

Laboratory Control + 1% Ryer Island Drain eluate 100 100 100 8.02+
@6x

Hish mortality confimlS that toxicity was due to a

Laboratory Control + 0.5% Ryer Island Drain eluate 100 100 100 non polar organic chemical. 8.20+
~3x

Ryer Island Drain + 100 ppb PBO 100 100 100 No decrease in mortality suggests that toxicity was not 8.07+due to ametabolicallv activated llCsticide.

I. Three replicates with 18 OIls of sample and five Ceriodaphnia each.
2. Daphnids were fed the standard EPA amount offood for only four hours aday.
3. Highlighted cells indicate areas of significant in1erest No statistical analyses were done.
4. 1800 mJ of Sample waler was run through aC8 SPE colunm at a rale of 10 mJJmin. The colunm was extracted using 3 mJ ofMeOH to produce

each fraction 600 times as concenrrated as the ambient water.
+ Final pH taken at 24 hours
ND Non Detect: Deteclion limits for ELISA kits are .080 IlgIL for Chlorpyrifos and .030 IlgiL for Diazinon.
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Table F-30 .
Ryer Island Drain 5/31/95 4-Day Ceriodaphnia Phase II TIEI.2
Set up on 6/19/95
The results of this experiment imply that toxicity was due to a non polar organic chemical.

Treatment4 % Mortality for each day Conclusions Final pH
of the test3 @48hrs

1 2 3 4
Laboratory Control 0 Cootrol met aU EPA criteria for lest acceptability. 7.81
Laboratory Control +0.5% MeOH 0 No artifactual toxicity~ in control blanks. 7.92
Laboratory Control C8 Blank for Rver Is. Drain 0 8.06

Ryer Is. Drain 5/31/95 C8 Solid Phase Extracted 0 Sigoificanl de=ase in mortality suggests that an mganic is 8.12
Water

responsible for toxicity.

Ryer 50% Fraction G~3X 100 100 100 100 7.17·
Ryer 70% Fraction G~3X 93 100 100 100 7.84·
Ryer 75% Fraction G~3X 0 TOJlicant(s) p=t in the 50"/0 IlJId 70% fiactious. 8.04
Ryer 80% Fraction G 3X 6.7 6.7 8.11
Ryer 85% Fraction ( 3X 0 8.07
Rver 90% Fraction ( ,3X 0 8.02
Rver 95% Fraction ( 3X 0 8.10
Ryer 100% Fraction Ci}3X 0 . . . . . - . 8.06

I. l1uu: replicates with 18 mls of sainplc and 6ve Ceriodaph"itJ each.
1. Daphnids w= fed !he slandard EPA amount of food for only four bouts a day.
3. Highlighted cells indicale: areas ofsigoiflCllllt in-. No statistical analyses w= dodc.
4. 1800 mJ ofSample water was run through • C8 SPE column at a nile: of 10 mIImin. 1be column was eJltracted using 3 mJ of McOH to produce each frac:tioo 600 times as conCentrated as

Final plltalten at 24 hour.;
NO Non DeleCt:DeleClion limits for ELISA Itits are .OBO "gil. for ChI"'1'yrifos and .030 "gil. for Diazinon.

[f. <

!he ambient water.
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Table F-31
Ryer Island Drain 5/31/95 3-Day Ceriodaphnia Phase II TIEI.2
Set up on 6/30/95
The results of this experiment imply that toxicity was not due to a metabolically activated pesticide.

Treatment4 % Mortality for Conclusions Final pH
each day of the @48hrs

testJ

I 2 3

Laboratorv Control 0 Control mel all EPA criteria for leSt acceplability. 7.96
Laboratorv Control + 0.5% MeOH 0 No artifactualloxicily in PBO conbul blank. 8.15
Laboratory Control + 0.5 % MeOH + 100 ppb 20 8.11
PBO

Ryer 50% fraction (iiJ 3X 100 100 100 8.33°
Ryer 50% fraction (iiJ 3X + 100 oob PBO 100 100 100 8.32·
Ryer 50% fraction (@ I.5X 60 100 100 No decrease in mortality with the 8.12
Ryer 50% fraction (@ 1.5X + 100 oob PBO 40 100 100 addition of PBO suggests thalloxicity 8.10
Rver 70% fraction ( ,3X 53 100 100 was nol due 10 a metabolically 8.09
Rver 70% fraction ( 3X + 100 oob PBO 33 100 100 activated pesticide. 8.07
Rver 70% fraction 1.5X 100 8.04
Rver 70% fraction 1.5X + 100 ppb PBO 40 60 8.00

I. Two replicates with 18 OIls of sample and 0.. Cerlodaphnia each.
2. Oaphoids were fed the standard EPA amOlmt orrood for only four hours a day.
3. Highlighted cells indicale areas of significant inleresl No statistical analyses were done.
4. 1800 mI of Sample waler was run through a C8 SPE colwnn at a tale of 10 OIl/min. The column was extracted using 3 ml ofMeOH 10 produce each fraction 600 times as conccnlraled as the: ambient waler.

Final pH taken al 24 hours
ND Non DeIeCt: DeleCtion limits for ELISA kits arc .080 IlgIL for Chlorpyrifos and .030 IlgIL for Diazinon.
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Table f-32
Ryer Island 5/31/95 4-Day Ceriodaphnia Phase III TIEI.2
Set up on 10/3/95
The results of this experiment and chemical analyses confmn that the toxicity was due to the presence of carbaryl.

Treatrnent4 % Mortality for each Conclusions Carbaryl Final pH
dav of the test3 (JlglL) @24hrs

I 2 3 4

Laboratory Control 6.7 6.7 6.7 Control met all EPA criteria for test acc:cptability. 8.34
Laboratory Control + .25% MeOH 6.7 6.7 No artifactuaJ toxicity in conlroI blank. 8.40

Laboratory Control + Rver Is. eluate~ L5X 100 100 100 100 8.41
Laboratory Control spiked with 10.5 ppb carbaryl (L5X) 100 100 100 100 8.46
Laboratory Control + Rver Is. eluate~ 1.25X 100 100 100 100 8.42
Laboratory Control spiked with 8.75 ppb carbary (L25X) 60 100 100 100 Similar organism responses confinn that c:aJbaJyI was responsible for 8.46

the toxicity.

Laboratory Control + Rver Is. eluate ~ LOX 93 100 100 100 7.0 8.45
Laboratory Control spiked with 7.0 ppb carbaryl (LOX) 53 100 100 100 7.0 8.48
Laboratory Control + Rver Is. eluate~ 0.75X 53 100 100 100 8.46
Laboratory Control spiked with 5.25 ppb carbaryl (0.75X) 87 93 100 8.48
Laboratory Control + Rver Is. eluate~ 0.50X 53 60 66.7 8.43
Laboratory Control spiked with 3.5 ppb carbaryl (0.50X) 6.7 6.7 6.7 8.47

o·

I. 1br<:c replicates with 18 mls of sample and Dve Ceriot!Dphnia each.
z. Daphllids were fed the standard EPA amount of food for only four hours a day.
J. Highlighted cells indicate areas of significant interest. No slatistieaJ analyses w= done.
4. 1800 IIlI ofSample water was nm through a C8 SPE column at a rate of 10 mlImin. Tht: collll1lll was elltnu:tcd using 3 IIlI ofMcOH to produce each ftactiOll 600 times as conccntratcd as

the lIIJIbient water. ..

fw'- j}
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Table G-I
Routine Delta 6/3/94 8-day Ceriodaphnia Test'
Set up on 6/4/94 .

Treatment Reproduction2 Mortality Final pH
(neonates/adult) (%)2

x s.e.

Lab Control 30.8P 1.6 O.Op 8.54

SIR \a2 Vernalis 30.1 4.4 10.0 8.56
SR \a2 Greene's Landing (n=9) 33.1 2.6 0.0 8.45
Duck Slough 13.5

~
0.0 8.52

Prospect Slough "~~ 0.0 8.53Iiii:li. _"
French Camp Slough 29.8 1.0 0.0 7.92
Ulatis Creek 38.1 2.4 0.0 8.72
Paradise Cut 41.3 3.3 0.0 8.57
Wathall Slough 46.8 1.3 0.0 8.64
Sugar Cut (n=9) 38.6 2.5 0.0 8.60

P. The Lab Conaol mel EPA criteria for test acceptability with 100"10 and 80% of the daphnids having a third brood respectively.
\. Ten replicates. e"cept where indicated by n=9, with IS mls of sample and one CeriodiJphniD eacb.
1. Highlighted areas indicate a significant reduction of reproduction relative 10 the Lab Conaol conaol water. The reproductive endpoinl was analyzed using

Dunn's Tesl (p<.OS) and the mortality endpoint was analyzed using FUher's ExaCI TesL
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Table G-2
Routine Delta 7/12/94 8.day Ceriodaphnia Test
Set up on 7/14/94

Treatment Reproduction2 Mortality Final pH
(neonates/adult) (%)2
x s.e.

Laboratory Control 33.7P 2~6P O;OP 8.18

SIR ~ Vernalis 49.8 5.7 10.0 7.60
SR ~ Greene's Landing 39.9 2.7 0.0 8.24
Duck Slouah 11.8 0.4 0.0 8.12
Prosnect Slouah 18.8 1.8 10.0 8.25
French Camn Slough 43.1 4.1 10.0 8.03
Ulatis Creek 53.3 2.8 0.0 8.13
Paradise Cut 0.0 0.0 f.~fS4(f01t1~ 7.44
Hog Slough 50.9 2.1 10.0 8.08
Sycamore Slough 57.0 3.3 10.0 8.29
Wathall Slough 48.71 1.1 1 0.01 7.29
Rver Island 36.7 3.7 0.0 8.14

P. The Lab ConlJ'Ol met EPA criteria for test acceplllbility wilh 100% oflhe daphnids having a third brood. The teSI was run 8 days in order to meet this criteria in
the Lab ConlJ'Ol conlJ'Ol water.

\. Only nine replicates existed in these samples due to mishandling of lhe organisms.
1. Highlighted areas indicate a significant reduction of reproduction or increase in mortality '1'lative to lhe Lab ConlJ'Ol conlJ'Ol water. The reproductive endpoinl

was analyzed using Dunnell's Tesl (p<.OS) and the mortality endpoint was analJl2ed using Flshets Exact Test
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Table G-3
Routine Delta 8/9/94 7-day Ceriodaphnia Test
Set up on 8/11194

Treatment

Laboratory Control

Mortality Final pH
(%)

O.Op 8.33

0.0 8.20
0.0 8.49
0.0 8.68
10.0 8.57

26.3 1.7 0.0 8.65
29.0 1.0 0.0 8.40
27.8 2.1 0.0 8.21
27.1 0.9 0.0 8.44
30.1 0.9 0.0 8.80
31.4 0.6 0.0 8.43
19.8 1.3 0.0 8.55

P. The labontory control met all EPA criceria for test acceptability. 100% of the daphnids had a third brood.
I. Highlighted areas indicate a significant reduction of reproduction relative to the laboratory control water. The reproductive endpoint was analyzed using Dwm's

resl (p<.OS) and the monality endpoint was analyzed using Fisher's Exact reSL

189



Table G-4
Routine Delta 9/1-9/2/94 7-day Ceriodaphnia Test
Set up on 9/3/94

Treatment Reproduction1 Mortality Final pH
(neonates/adult) (%) @24 hrs
x s.e.

Lab control 22.6P 2.0, O.Op 8.07
Lab control AlE Filtered 26.0 0.8 0 8.76
Lab control .221Jm Filtered 25.0 0.9 0 8.75

SJR (a) Vernalis 28.4 0.9 0 8.55
SR (a), Greene's Landing 28.3 1.1 0 8.83
Duck Slough 8.9 1.2 0 8.75
Duck Slough AlE Filtered 16.6 1.2 0 8.80
Duck SI. .22um Filtered 23.4 0.9 0 8.77
Prospect Slough 7.6 0.7 0 8.10
French Camp Slough 0 0 - 8.60
Ulatis Creek 18.9 2.1 90 8.11
Paradise Cut 30.0 1.0 0 8.38
Haas Slough 27.7 0.8 0 8.53
Sycamore Sloue:h 26.8 1.7 10 8.76
Ryer Island 20.5 1.1 0 8.81

P. The labc:JralOry control mel all EPA criteria for tesl acceptability. 90% of the daphnids had a third brood.
I. Highlighted areu indicate a signiflcanlreduction in reproduction or increase in mortality relative to the Lab control control water. The reproductive endpoint

wu analyzed using Dunn's Tesl (p<.OS) and the mortality endpoinl wu analyzed using Fishet's Exact TeaL
NUDlber in parentheses represents da)'110 100% mortality.
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Table G-5
Routine Delta 10/5-10/6/94 7-day Ceriodaphnia Test'
Set up on 10/7/94

Treatment Reproduction2 Mortality Final pH
(neonates/adult) (%) @ 24 hrs
x s.e.

Laboratory Control! 25.8P 1.3 to.oF 8.35

SJR \aJ Vemalis 35.3 0.7 0 8.50
SR \aJ Greene's Landing 28.7 3.5 10 8.46
Duck Sloueb 22.9 1.2 0 8.43
Prosnect Sloul!:b 17.7 0.5 0 8.56
French CamD Sloueh 36.7 1.6 0 8.23
Ulatis Creek 27.0 0.8 0 8.41
Paradise Cut 35.3 0.9 0 8.33
Haas Sloul!:h . 29.5 1.0 0 8.51
Svcamore Sloul!:h 30.0 0.5 0 8.49
Rver Island 27.0 0.9 0 8.38

P. The laboratory conlrOl met all EPA criteria for test acceptabiliry. I()()% oflbe daphnids had. third brood.
t. Only nine replicates existed in these samples due to mishandling of the organisms..
2. Highlighted areas indicate a significant reduction in reproduction or increase in mortaliry relative to the laboratory conlrOl water. The reproductive endpoint was

analyzed using Dunn's Test (p<.OS) and the mortaliry endpoint was analyzed using Fisher's Exact Test
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Table G-6
Routine Delta 1117-11/8/94 7·day Ceriodaphnia Test
Set up on 11/9/94

Treatment Reproduction1 Mortality Final pH
(neonates/adult) (%) @24 hrs
x s.e.

Laboratory Control 19.8P 1.4 O.Op 8.42

SJR ra>. Vernalis 27.0 2.6 0 8.57
SR ra>. Greene's Landing 37.0 1.1 0 8.28
Duck Slough 22.2 1.6 0 8.18
Prospect Slough 17.6 2.4 0 8.60
French Camp Slough 38.1 0.9 0 8.43
Ulatis Creek 0 ·0 Itlii'tdMi'lt,rr;;:,.;i: 8.24
Paradise Cut 27.5 3.0 0 8.48
Sycamore Slou2h 31.9 0.9 0 8.37
Ryer Island 29.6 3.9 10 8.18

P. The laboratory control met all EPA criteria for teSl acceptability. 90% of the daphnids hada third brood.
I. Highlighted areas indicate a significant reduction in rqlroduction or increase in mortality relative to the laborotory control water. The rqlroductive endpoint was

analyzed using Dunn's Test (p<.OS) and the mortality endpoint was analyzed using Fishel's Exact Test
/I Number in parentheses rqlI'CSCRlS day to IOOO!o mortality.
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Table G-7
Routine Delta Monitoring 12/4/94 and 12/5/94 7-day Ceriodaphnia Test
Set up on 12/7/94

Treatment Reproduction I Mortality Final pH
(neonates/adult) (%) @24 hrs
x s.e.

Laboratory Control 26.6P 1.3 O.Op 8.62

SJR (a:) Vemalis 35.9 2.3 0 8.44
SR (a:) Greene's Lailjin~ 33.1 1.7 0 8.33
Ulatis Creek 0 0 ~::_:, ~" ..,- .~~ 8.24
French Camp Slou~h 34.2 1.5 0 8.36
Walthall SIou2h 30.9 1.0 0 8.51
Prosoect S1ou2h 27.5 0.8 0 8.53
Haas SIou2h 0 0 _mImJIR\~~J 7.86
Paradise Cut 29.2 1.3 0 8.49
Rock Slou2h 33.7 0.7 0 8.28
White Slou2h 32.0 0.5 0 8.22

Ryer Is. Main Drain 41.9 2.6 0 8.49

Duck Slou~h 30.8 1.7 0 8.13

Pierson Tract 40.9 3.5 0 8.50

Victoria Is. Drain 30.7 1.8 0 8.05

Upper Jones Is. Drain 35.8 1.4 0 8.25

Middle Roberts Is. Drain 25.2 0:9 0 8.52

Mosher S1ou2h
.

0 0 8.36

P. The laboralOryeontrol met all EPA criteria for test,cceptability. 100% of the daphnids had ,third brood.
t. Highlighted areas indicate a significant reduction in reproduction or incruse in mortality relative 10 the Dilute EI control water. The reproductive endpoint was

analyzed using Dunn's Test (p<.OS) and Ibe mortality endpoint was analyzed using Fisher's Exact Test
(#) Number in parentheses represents days 10 100"/. mortality.
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Table G·8
Routine Delta Monitoring 1/9/95 7-day Ceriodaphnia Test
Set up on 1/11/95

8.41

7.50

7.85

8.24

8.31

8.05

8.21

8.08
8.21

8.42

8.23

8.40

Final pH
@24 hrs

Mortality
(%)

Paradise Cut
R er Is. Main Drain

Middle Roberts Is. Drain
Mosher Slou h

Pierson Tract

Ulatis Creek

Treatment

Victoria Is. Drain

French Cam
Haas Siou h

DuckSlou h

Laboratory Control

U er Jones Is. Drain

P. The labollltory control met all EPA crireria for test acceptability. 100'10 of the daphoids had a third brood.
t. Highlighted areas indicate a signiflcant reduction In reproduction or increase In mortality relative to the labollltory control water. The reproductive endpoint was

analyzed using Dunn's Test (P<.OS) and the mortality endpoint \l/U analyzed using Fishel's Exact Test
(#) Number in parentheses represents days to 100'10 mortality.

..;;"
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Table G-9
Routine Delta Monitoring 2/28/95 and 3/1/95 7-day Ceriodaphnia Test
Set up on 3/2/95

Treatment Reproduction1 Mortality Final pH
(neonates/adult) (%) @ 24 hrs

x s.e.

Laboratory Control 24.5P 0.9 oP 8.85

SJR (@, Vernalis 26.5 3.0 10 8.91
SR (@, Greene's Landin2 22.5 2.8 0 8.78
Ulatis Creek 30.3 1.1 0 8.67
French Camo SloulZh 28.2 2.5 0 8.88
Prosoect SloulZh 21.5 1.0 0 7.61
Haas SloulZh 30.8 0.8 0 8.47
Paradise Cut 29.5 2.3 0 8.12
Rock SloulZh 20.7 2.2 0 8.74
Svcamore SloulZh (n=9) 0.1 0.1 8.50

White SIou2h (n=9) 32.8 1.6 0 8.74

Rver Is. Main Drain 23.8 0.9 0 8.64

Duck Slough 5.2 0.5 0 8.59

Pierson Tract 22.9 0.9 0 8.53

Victoria is. Drain 28.2 0.8 0 8.46

Uooer Jones Is. Drain 15.5 1.9 0 8.60

Middle Roberts Is. Drain 8.4 1.2 0 8.05

Mosher Slough 27.5 1.2 10 8.74

P. The laboralerycontrol met all EPA criteria for test acceptability. 1000;, of the dapbnids had a third brood.
1. Highlighted areas indicate a significant reduction in reproduction or increase in mortality relative Ie the laboralery control water. The reproductive endpoint was

analyzed using Dunn's Test (p<.OS) and the mortality endpoint was analyzed using Fisher's Exact Test .
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Table G-IO
Routine Delta Monitoring 3/21/95 7-day Ceriodaphnia Test
Set up on 3/22/95

Mortality Final pH
(%) @24hrs

lOP 8.24

0 8.10
,~

0 7.95
0 8.77

7.73
8.15
8.17
8.25
7.68
8.04
8.37
8.31
8.07
7.86
8.24
8.43

Treatmentl

Laboratory Control

P. The laboratorycontrol met all EPA criteria fur test acceptability. 10004 of the daphnida had a third brood.
L Ten replicates with IS mls of sample and one Ccrigdaphnja each except where indicated \>y 11'" number of replicates.
1. Highlighted areas indicate a significant reduction in reproduction or increase in monality relative to the laboratory control water. The reproductive endpoint

',. was analyzed using Dunn's Tesl (p<.OS) and the mortality endpoint was analyzed using Fisher's Exact TeaL
(II) Number in' parenthesis denotes days to 10004 mortality.
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Table G-ll
Routine Delta Monitoring 5/1/95 7-day Ceriodaphnia Test
Set up on 5/2/95

Treatment l Reproduction2 Mortality Final pH
(neonates/adult) (%) @24hrs
x s.e.

Laboratory Control (n=9) 19.9P 2.0 oP 8.22

SIR (@, Vernalis 22.0 3.3 20 8.22
SR (@, Greene's Landing (n=9) 20.5 3.0 10 8.28
Ulatis Creek 27.3 1.3 0 8.64
French Camp Slough (n-9) 27.4 0.9 0 8.25
Prospect Slough 21.6 1.0 0 8.74
Haas Slough 26.8 3.3 10 8.78
Paradise Cut 27.3 0.6 0 8.26
Rock Slough 23.9 0.6 0 8.28
Sycamore Slough 18.1 3.1 10 7.98

Rver Is. Main Drain (n-9) 22.2 0.8 10 8.38
Duck Slough (n-9) 28.3 0.9 0 8.75

Pierson Tract 23.9 0.8 0 8.55
Victoria Is. Drain (n=9) 24.5 0.8 0 8.21
Upper Jones Is. Drain (0=9) 20.6 4.6 20 8.35

Middle Roberts Is. Drain (0=9) 13.6 1.1 0 8.35
Mosher Slough 0.0 0.0 , 0 7.97-.-
Cache Creek ~ 102 (5/2/95) 17.0 0.9 0 8.60

P. The laborarory control met all EPA criteria for test acceptability. 88.9% of the dapbnids bad a third brood.
1. Ten replicates with IS mls ofsample and one CerlodaPhnia each except where indicated by IF number of replicates.
2. Highlighted areas indicate a significant reduction in reproduction or increase in mortality relative ro the laborarorycontrol water. The reproductive endpoint was

analyzed using Dunn's Test (p<.OS) and the mortality endpoint was analyzed using Fishel's Exact Test
(II) Number in parenthesis represents days to 100% mortality.
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Table G-12
Routine Delta Monitoring 5/31/95 7-day Ceriodaphnia Test
Set up on 612/95

Treatment Reproduction1 Mortality Final pH
(neonates/adult) (%) @ 24 hrs
x s.e.

Laboratory Control 23.8P 2.9 oP 8.4

SJR la\ Vernalis 43.8 0,9 0 8.44
SR la\ Greene's Landing 30.7 2.8 IO 8.27
Ulatis Creek 42.2 7.1 0 8.53
French Camp Slough 39.3 5,0 0 8.36
Prospect Slough 20.2 4.3 10 8.62
Cache Creek 40.4 4.7 0 8.59
Haas Slough 34.4 5.0 44.4 8.56
Paradise Cut 41.7 1.7 0 8.31
Rock Slough 39.9 1.6 0 8.22
Sycamore Slough 34.0 5.8 0 8.22
White SIOUllh 45.6 2.4 0 8.38
Ryer Is. Main Drain 0 0 ~'.l'~. 8.39"''''~ 00,.·,
Duck Slough 32.7 2.2 0 8.65
Pierson Tract 34.4 I.3 0 8.44
Victoria Is. Drain 34.9 I.5 0 8.21
Upper Jones Is. Drain 30.1 1.6 0 8.24

Middle Roberts Is. Drain 24.3 5.6 60 . 8.29
Mosher Slough 36.9 1.9 0 8.3

P. The labonlloryconlJ'Ol met all EPA criteria for test aa:ep18bility. 90% of the daphnids had a thinl brood
t. Highlighted areas indicate a significant reduction in reproduction or increase in morlallty relative to the labomtory conlJ'Ol water. The reproductive endpoim

was analyzed using Kruskall Wallis Test (p<.OS) and the morlallty endpoint was analyzed using Fisher's Exact Test
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Table G-13
Routine Delta Monitoring 6/27/95 7-day Ceriodaphnia Test
Set up on 6/28/95

Treatment Reproduction I Mortality Final pH
(neonates/adult) (%) @24hrs

x s.e.

Laboratory Control 17.0P 2.0 lOP. 8.20

SJR @ Vernalis 21.8 2.6 0 8.01
SR @ Greene's La~ding 18.0 1.1 0 7.86
Ulatis Creek 27.2 2.9 0 8.54
French Camp Slough 16.9 2.4 10 8.22
Prosnect Slough 11.0 1.3 0 8.47
Haas Slough 24.4 0.6 0 8.42
Paradise Cut 31.0 2.4 0 8.08
Rock Slough 19.7 0.7 0 8.36
Sycamore Slough 26.1 0.9 0 8.16

White Slough 30.3 1.0 0 8.23

Ryer Is. Main Drain 21.5 1.1 0 8.34

Duck Slough 15.3 0.4 0 8.22

Pierson Tract 24.1 0.8 0 8.12

Victoria Is. Drain 21.7 0.9 0 8.05

Unner Jones Is. Drain 18.4 0.8 0 8.17

Middle Roberts Is. Drain 14.2 0.5 0 8.09

Mosher Slough 22.9 1.2 0 8.18

P. The labonlOly control mel all EPA criteria for tesl acceptability. 90% of the daphnids had a third brood.
1. Highlighted areas indicate a significant reduction in reproduction or inCTellSC in mortality relative to the labontory control water. The reproductive endpoint

was analyzed using Dunn's Test (p<.OS) and the mortality endpoint was analyzed using Fisher's Exact TesL
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Table G-14
Routine Delta Monitoring 7/17/95 8-day Ceriodaphnia Test
Set up on 7/18/95

Treatment Reproduction1 Mortality Final pH
(neonates/adult) (%) @ 24 hrs
x s.e.

Laboratory Control 9.1 NP 2.6 20P 8.58

SJR Cal VemaIis 43.0 1.2 0 8.52
SR Cal Greene's Landing 28.2 3.7 10 8.62
Ulatis Creek 45.1 2.3 0 8.34
French Camp Slough 42.3 1.3 0 8.43
Prospect Slough 26.2 1.0 0 8.62
Haas Slough 40.6 4.4 11 8.47
Paradise Cut , 39.8 3.2 0 7.55
Rock Slough 33.9 2.7 10 8.47
Sycamore Slough 47.0 1.6 0 8.63
White Slough 42.8 1.4 0 8.44
Ryer Is. Main Drain 38.7 2.0 0 7.89
Duck Slough 10.5 0.8 0 8.49
Pierson Tract 31.5 2.0 0 8.40
Victoria Is. Drain 26.6 0.6 0 8.40
Upper Jones Is. Drain 32.4 3.7 10 8.39
Middle Roberts Is. Drain 21.6 1.1 0 8.15
Mosher Slough 36.5 1.3 0 8.53

NP. The laboratory conlrOl did not meet all EPA criteria for lest acceptability. 4QOtlo of the daphilids had a third brood.
t. Highlighted aIUS indicale a significant reduction in reproduction or increase in mortality relative to the laboratory conlrOl water. The reproductive endpoint

was analyzed using Krusltall Wallis Test (p<.OS) and the mortality endpoint was analyzed using Fisbcl's Exact TesL
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Table 11-1. Rainfall data, in inches, at City of Stockton, California for time period of June 1, 1994-July 30, 1995.

"
Year I 1994 II 1995 I I

Month June July Au~ust Seotember October November I December II January ~ February II March II April lLM?iJl June ~ July I
I Day I

I 0.03 0.07 0.04 0.04
2 0.04 0.09 0.02 0.05
3 0.06 0.59 0.12
4 0.42 0.05 0.65 0.07
5 0.03 0.02 l'
6 0.09 0.05 0.13 0.01
7 0.23 0.05 0.08
8 0.21 0.02 0.20
9 0.73 0.99 0.24 0.04
10 l' 0.71 1.14
11 0.09 0.02 0.74
12 0.06 0.34 0.28 0.16
13 l' 0.28 0.35 0.13 0.12
14 0.29 0.44 0.07 0.03
15 0.26 0.21 0.13 0.19 0.05
16 0.06 0.04
17 0.01
18 0.13 0.20
19 T T
20 0.03 0.51 0.14
21 0.07 0.19
22 0.19 0.87
23 0.01 0.12 0.18
24 0.16 0.65
25 0.60 0.15
26 0.1I 0.51
27 0.62 0.03
28 0.23 0.07 0.06 0.04
29 0.03
30 0.02 0.33
31

Total 0.24 0.42 2.15 I.l5 6.88 0.38 4.90 I.l6 0.55 0.08

Nore: T = Trace, blanks indicate no precipitation.



Table H-2
Delta Rain Event 1/9/95-1/14/95 7-day Ceriodaphnia Test
Set up on 1/15/95

8.01

8.63

8.24

7.99
7.99

8.01

7.88
80.7
8.09

7.72
7.79

8.27

Final pH
@24hrs

o
o
o

o
o

o

o

o
o

o

10.0

10.OP

Mortality
(%)

Vernalis 1/9
Vernalis 1/10

Treatment

Laboratory Control

SR Greene's Landin 1/13
SR Greene's Landin 1/14

SR Greene's Landin 1/12

SJR ,Vernalis 1/11

SJR Vernalis 1/13

SR Greene's Landin 1/11

SJR a .vernalis 1/12

SR Greene's Landin 1/1 0
SJR Vernalis 1/14

IV
o
~ P. The IabomlDl')' control met all EPA criteria for test acecpIalrility. 90"" ofth: daplmids had a third brood.

I. .HighIigbl=l aIQSindicalc asiguiticaDt teduclionin Itpiuductiw orinaease in 1IlOI12!ityn:!al!Ye loth: IabomoIy amtroIW&1Cr; Tbcrcproductive eDdpaint was antIyzed.lISingDWm'sTest(p<.OS).&Dd th: 1iIilitility cndjxlinI
was analyzed using Fisher's Exact Tcst.

"



Table H-3
Delta Rain 1/23/95-1/25/95 7-day Ceriodaphnia Test
Set up on 1/26/95

Treattnent

Laboratory Control

SIR (@ Vernalis 1/23
SIR (@. Vernalis 1/24
SIR (@. Vernalis 1/25

Old River (@. Tracy 1/23

Reproduction1 Mortality Final pH

x s.e. (%) (@. 24 hrs

27.9P 0.8 O.Op 7.56

31.5 1.0 0.0 7.21
31.9 1.0 0.0 7.41
27.2 1.1 0.0 7.44
31.4 0.7 0.0 7.64

No
VI

P. The lahollltory control mel an EPA criteria for test acceptability. 100"10 of !he dapbnids had a mini brood.
1. Highlighted areas indicate. significant reductiDn in reproductiDn Dr increase in mortality relative to !he laboratory control water. The reproductive endpoint was analyzed using Dunneit's Tesl (p<.OS) and !he mortality

endpoint was analyzed using Fisher's Exact Tesl



Table 11-4
Delta Rain Event 3/8/95 to 3/l1l95, Duck Slough 3/1195 7-day Ceriodaphnia Test
Set up on 3/11/95

7.88

8.28

8.60

8.09

8.75

8.34

8.15

8.64

8.17

7.89

8.19
7.44

8.05

8.34

8.22

8.33

Final pH
@24hrs

Mortality
(%)

3/9/95
3/fl/95

Treatment'

Laboratory Control

4.8 0
IV 2.8 00
0'1 3/1/95 2.3 0

0.7 0
3/9/95 3.2 0

P. The \aboralmy control met all EPA crilcria for leSt aceeplability. 90"/0 of the dapbuids bad a Ihird brood.
I. Ten replicates with 1S mIs ofsample and one Ceriodapbnla eacl1 except where indicaIed by n=' number ofreplicates.
1. Highlightal areas indicate a significant reductioD in rqmxIw:tion or increase in mortality relalive til the 1aboratory control water. The rqnoductive endpoint was analyzed using Dunn's Test (p<:.OS) and the mortality

endpoint was analyzed using Fisher's Exact Test.
(II) Number in pam1theses denotes days 10 100% mortality.
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Table 1-1-5

Haas Slough, Sycamore Slough and Ulatis Creek 3/13/95 7-Day Ceriodaphnia Test1,2
Set lip on 3/14/95

Treatment % Mortality for each day of the test3 Conclusions Chlorpyrifos Diazinon Final pH
(~gIl) (~g1I) @48 hrs

1 2 3 4 5 6 7

Laboratory Control 5 Control mel all EPA crileria for lesl acccplabilily. - - 8.05

Haas Slough 0 - 7.90
Sycamore Slough 0 Samples non toxic - 7.81
Ulatis Creek 0 ND .044 7.68

I. Four replicales willt 18 mls of sample and live Cerindaphnia each.
Z. Daphnids were fed lite standard EPA amounl of food for only four hoWli a day
3. Highlighted cells indicale areas of significant inleresl No statistical analyses were done.
ND Non Deleet Delection limits for ELISA kits arc .080 IJg/I for Chlorpyrifos and .030 IJg/I for Diazinon.
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Table H-6

San Joaquin River at Vernalis 312l/95~3/24/95 7-Day Ceriodaphnia Testl ,2
Se.t up on 3/24/95

Treatment % Mortality for each day of the testJ Conclusions ChlOlpyrifos Diazinon Final pH
(J.lgll) (J.lgll) @24hrs

I 2 3 4 5 6 7

Laboratory Control 16 Control met aU EPA c:ritcria for - - 7.87
lest aa:entabilitv.

SJR at Vernalis 3121/95 5 5 5 5 .042 ND 8.38
SIR at Vernalis 3/22/95 o· Samples DOD IllXU: .042 ND 8.32

SIR at Vernalis 3/23/95 0 .029 ND 8.27
SIR at Vernalis 3/24/95 0 .024 - 8.27

. I. Four replicates with 18 mIs ofsample and Bve Ccriodaphnia each.
1. Daphnids wen: fed the standard EPA amounl of food fm-only fourbours a day.
3. Highlighted cells indicall: areas of significant inll:n:St. No statistical analyses were done.
ND Non Detect Detection limilS forEUSA kilS an: .080 ugII for Cblntpyrifns and .030 ugII for Diazinon.

This IJatmenl was taken down al 144 bours.

.. .•
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Table II-7
Greene's Landing 3/22/95-3/24/95, Mosher Slough 3/24/95, Duck Slough 3/25/95 and Ulatis Creek 3/25/95, SIR at Vernalis 3/25/95

7-Day Ceriodaphnia Test 1,2
Set up on 3/29/95

Treatment % Mortality for each day of the test) Conclusions Chlorpyrifos(~g/ Diazinon ( Final pH
I) IJg/l) @48hrs

I 2 3 4 5 6 7

Laboratory Control 35 60NP Conlrol did not mo:el EPA crireria for lest 7.70
B£CeDtabilitv.

SR( Greene's Landin~ 3/22/95 0.0 8.02
SRi Greene's Landin~ 3/23/95 0.0 Samples non toxic. 8.23
SR( , Greene's Landing 3/24/95 0.0 8.24
Mosher Slough 3/24/95 100 100 100 100 100 100 100 Toxicity delected. 0.116 .110 7.57*
Duck Slough 3/25/95 100 100 100 100 100 100 100 0.677 .03700.1) 7.86*
Ulatis Creek 3/25/95 0.0 Samples non toxic. .056 7.79
SIR at Vernalis 3/25/95 0.0 7.86

NP This ItSt did nol meel the criteria for Icst acceptability. The mortality exceeded 20"10.
I. Four replicates with 18 m1s of sample and five Ceriodaphnia each.
2. lJaphnids were fed the standard EPA amount of food foranly four hours a day.
3. llighlighted cells indicate areas of significant interest No slatistical analyses were done.

Final pH Iaken at 24 hours
(II) Number in parentheses represents CV% for the ELISA run which exceeds the acceplable value acconling to the lab QA manual.
ND Non l.lelect Oelection linllts for ELISA kirs are .080 1'g/1 for Chlorpyrifos and .030 1'g11 for Diazinon.
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Table H-S
Duck Slough 3/31/95 S-Day Ceriodaphnia Testl ,2

Set up on 4/5/95
The results ofthis experiment imply that toxicity persisted in the field for at least 10 days.

Treatrnent4 % Mortalit for each day of the test3 Conclusions Chlorpyrifos Final pH
1 I 2 I 3 4 I 5 6 I 7 T 8 (~g/I) ~4S hrs

Laboratory Control I I I I I 0 Ccmtrol mel all EPA criteria for test accepIaInlity. 7.93

Duck Slough 3131/955 100 1 100 I 100 100 I 100 100 I 100 Toxicity dmcla1. 0.303(25.2) 8.1S·

I. Th= replicalCS with 18 mIs ofsample and DYe Ceriodaplmia each.
1. Dapimids were fed the standard EPA amount of food for only four holDS a day
3. Highlighted an:as idicale a significanl increase in morta1ity ",\aliYe to the IaboI1lIoly c:ontrol water. The mortality endpoint was anayzcd !ISing Fishel's Exact Test.
4. Watets were not renewed 00 day 1.
S. Duck Slough 1Il119S was IeSIed with Cache Creek water samples. Data for the Cache Cn:cIt water samples are SIIIII!II3riD:d in a separale table.
ND Non DeICCl . Deleetion limits for ELISA \tiIs are .080 1Ig11 for Cb1OIpyrifos and .030 I'WI for Diazinon. .
(II) Number in paJaIIhescs represents the CV% for the EUSA run wbicb exceeds the acceptable value IlCCOIding to the lab QA manua1. .

Fioal pH &124 hours.

"
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APPENDIX I

CERJODAPHNIA CACHE CREEK MONITORING
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Table I-I
Cache Creek 3/21/95 7-day Ceriodaphnia Test
Set up on 3/22/95

Treattnent

Laboratory Control

Cache Creek 102

Mortality
(%)

o

Final pH
@ 24 hrs

8.24

7.68

P. The labol1ltory control met all EPA criteria for test acceplability. 1000;' of the daphnid5 had a third brood.
I. Highlighted areas indicate a significant reduction in reproduction or increase in mortality relative to the laboratory control water. The reproductive endpoint

was analyzed using Dunn's Test (p<.OS) and the mortality endpoint was analyzed using Fisher's Exact Test
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Table 1-2
Cache Creek 3/9/95 to 3/21/95, Bear Creek 3/10/95 and 3/13/95 8-Day 'Ceriodaphnia TestI.2
Set up on 4/5/95

Treatment3 % Mortality for each day of the tesrl Final pH
1 2 3 4 5 6 7 8 ~ 48 hrs

Laboratory Control O.O? 7.93

Cache Creek 1023/9/95 6.7 6.7 13.3 13.3 13.3 33.3 7.84
Cache Creek 1023/10/95 20 60 66.7 73.3 :ililiS0111a 7.89
Cache Creek 102 3/13/95 13.3 53.3 100 100 100 ;J!it:(jO~~~fu 7.83
Cache Creek 1023/21/95 13.3 13.3 20.0 73.3 80 ~~1!~8(jZ;L~~ 8.58
Cache Creek Rumsey 3/13/95 6.7 6.7 46.7 73.3 93.3 8.59
North Fork Cache Creek 3/10/95 13.3 33.3 53.3 100 100 8.12
North Fork Cache Creek 3/13/95 13.3 33.3 40 40 53.3 f'. 3l~ 8.10
Bear Creek 3/10/95 6.7 13.3 40 46.7 66.7 8.04
Bear Creek 3/13/95 20 8.54

P. The laboratory control met all EPA criteria for test acceptability.
\. Three replicates with 18 m1s of sample and nve Ceriodaphnja each.
1, Daphnids were fed the standard EPA amount of food for only four hours a day
3. .Walers were not renewed on day 1.
4. Highlighted areas indicate a slgnitlcanllncrease in mortality relative to the laboratory control wuter. The mortality endpoint was

214

analyzed using Fisher's Exact Test.



Table 1-3
Cache Creek 5/2/95 7-day Ceriodaphnia Test
Set up on 5/2/95

Treatment l Reproduction2 Mortality Final pH
(neonates/adult) (%) @24hrs
x I s.e.

Laboratory Control (n=9) 19.9P I 2.0 oP 8.49

Cache Creek (ciJ 102 17.0 I 0.9 0 8.60

P. The laboratory control met all EPA criteria for test acceptability. 100"/. of the daphnids had a third brood.
I. Ten replicates, except wbere indicated by 0-9, IS mL of sample and one Ce,iodaphnitJ eacb.
2. Highlighted areas indicate a significant reduction in reproduction or increase in mortality relative to the laboratory control water. The reproductive endpoint

was analyzed using Dunn's Test (p<.OS) and the mortality endpoint was analyzed using Fishel's Exact Test
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SELENASTRUMROUTINE ,MONITORING
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Table J-I
Routine Delta 6/3/94 96-Hour Selenastrum Test'
Set up on 6/4/94

Treatment Cell Count2 (x 104) Final pH
x s.e. (a'l 96 hrs

Labl"lratory Control 66.4P 2.3 9.12

SIR raJ Vernalis 124.7 4.5 8.71
SR raJ Green's Landing 294.3 7.9 9.46
Duck Slough 133.6 7.4 8.34
Prospect Slough 229.5 2.1 9.17
French Camp Slough 203.5 7.6 9.61
Ulatis Creek 230.3 3.5 9.45
Paradise Cut 36.3 4.3 8.49

P. The laboratory control met all EPA criteria for test acceptability. The coefficient of variation was 6.9% in this treatment
I. Four replicate flasles with 100 mI of sample in each flask.
%. Highlighted areas show a significant reduction in growth compared to the laboratory conan!. Cell counts were analyzed L1Sing Dunn's Test (p<.OS).
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.Table J-2
Routine Delta 7/12/9~ 96-Hour Selenastrum Test l

Set up on 7/14/94

T"~atment Cell Count2 (x 104) Final pH
x s.e. ~ 96 hrs

Laboratory Control 42.8P 2.7 8.83

SIR (aJ Vernalis 68.2 3.5 8.37
SR (a) Greene's Landir..i! 119.6 12.2 8.54
Rock Slough 203.5 6.0 . 9.49
Prospect Slough 205.5 5.1 8.77
Sycamore Slough 189.0 2.5 9.66
White Slough 145.4 5.8 8.85
Paradise Cut 26.8 2.7 8.57
Hog Slough 246.8 5.8 9.53
Skag Slough 131.8 6.8 8,48
Old River @ Tracy 118.4 2.6 8.73
Lindsay Slough 192.6 7.8 9.08

P. The laboratory control met all EPA criteria for test acceptability. The coefficient of variation was 12.5 ~/. in this treatment
I. Four replicate flasks with J 00 ml ofsample in each flask.
1. Highlighted areas show a sIgnificant reduction in growth compared to the laboratory control. Cell countll ...= analyzed W1ing Dunnell's Test (p<.05).
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Table J-3
Routine Delta 8/9/94 96-Hour Se/enastrum Test l

Set up on 8111/94

Treatment3 Cell Count2 (x 104) Final pH
x s.e. (@, 96 hrs

Laboratory Control 36.9P 1.5 9.44
Dilute EI 100.0 5.0 9.25
Dilute EI C8 Blank 134.4 14.4 8.88

SJR (@, Vemalis 293.0 4.4 9.26
SR (@, Greene's Landing 287.7 6.5 9.26
Rock Slough 287.8 5.1 9.60
Prospect Slough 296.5 6.6 9.58
White Slough 302.7 7.6 9.74
Lindsay Slough 311.9 8.8 9.71
Paradise Cut 147.8 10.2 8.65
Paradise Cut C8 Solid Phase Extracted Water 99.3 6.5 8.94
Haas Slough 275.3 7.1 9.95
Snag Slough 291.0 8.4 9.33
Old River (@, Tracy 281.1 4.0 9.09
Sycamore Slough 264.7 3.4 9.90

P. The labonnory conttol met·all EPA cri!eria for test acceptability. The coefficient of variation was 8% in this treatment
I. Four replicate flasks with 100 ml of sample in each flask.
z. Highlighted areas show a significanlreduction in growth compared to the laboratory conttol. Cell counts were analyzed using Dunnett's Test (p<.05).
3. Two C8 SPE columns were used·to generate the Paradise CIll rinsate water. One column plugged up after 1350 ml had run through and the second column had

1800ml run through.
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Table J-4
Routine Delta 9/1-9/2/94 96-Hour Selenastrum Test l

Set up on 9/3/94

Treatment Cell Count2 (x 104) Final pH,
(@ 96 hrsx s.e.

Laboratory Control 87.1P 1.6 9.36

SJR (@ Vernalis 252.3 3.5 9.37
SR (@ Greene's LandinlI 249.6 3.8 9.30
Paradise Cut 192.6 17.0. 8.87
Prospect Slough 221.6 13.6 9.25
Haas SIOUlIh 234.2 6.9 9.63
Snag SIOUlIh 242.0 4.3 9.18
Rock SlOUlIh 249.8 , 6.3 9.36
White SIOUlIh 254.6 6.3 9.58
Sycamore Slough 255.5 7.1 9.87
Old River (@ Tracv 224.2 10.8 9.06
Lindsey Slough 286.9 7.0 9.52
Dilute EI w/.25% MeOH 14.5 0.4 8.71

P. The laborntory control met allllPA criteria for lest acceptability. The coefficient of variatlon was 3.7'/0 in !his Ircalllleni.
I. Four replicate flasb Wi!h 100 ml ofsample in each flask.
1. Highlighted areas show a significant reduction in growlh compared to !he laborntory conlrOl. Cell counts were analyzed using Owmen's Test (p<.OS).

220

'.



Table J·5
Routine Delta 10/5-10/6/94 96-Hour Selenastrum Test l

Set up on 10/7/94

Treatment Cell Count2 (x \04) Final pH
x s.e. <m 96 hrs

Laburatory Control 62.8NP 7.4 8.99

SJR <m Vernalis 188.8 7.9 9.17
SR ~ Greene's Landing 214.9 7.6 9.25
Paradise Cut 85.5 8.9 8.63
Prospect Slough 114.9 6.2 8.87
Lindsav Slough 186.8 17.0 9.22
Snag Slough 173.4 14.9 9.04
Rock Slough 186.4 3.3 9.30
White Slough 204.0 6.8 9.29
~d River <m Tracy 159.2 6.8 8.93

NP The laboratory control did nol meel all EPA criteria for test acceptlbility. The coefficient of variation was 23.6% in Ibis treatment
\. Four replicate flasks with 100 mI of sample in each flask.
1. Highlighted areas show a significanl reduction in growth compared to the laboratory conlrOl. Cell COlUllS were analyzed using Dunnett's Test (p<.OS).
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Table J-6
Routine Delta 1117-11/8/94 96-Hour Selenastrum Test l

Set up on 11/9/94

Treatment Cell Count2 (x 104) Final pH
x s.e. ~ 96 hrs

Laboratory Control 66.0P 1.6 9.38

SJR~ Vernalis 213.7 9.5 9.49
SR ~ Greene's Landing 212.5 4.2 9.71
Paradise Cut 244.7 2.1 9.07
Prospect Slough 204.7 6.6 9.30
Lindsay Slough 244.1 10.7 9.50
Snag Slough 225.0 14.4 9.16
Rock Slough 234.8 5.3 9.61
Haas Slough 196.7 5.4 9.69
White Slough 246.6 8.1 9.61
Old River ~ Tracy 240.5 6.9 9.55

P The labomtory control met all EPA criteria for test acceplllbility. The coefficient of variation was 4.8% in this treatment.
t. Four replicate flaslcJ with 100 mJ of sample in each flask.
2. Highlighted areas show a signiflcant reduction in growth 'compared to the labonllory control. Cell counts were analyzed using Dunnen's TCSI (p<.OS).
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Table 1-7
Routine Delta Monitoring 12/4/94 and 12/5/94 96-Hour Se/enastrum Test'
Set up on 12/6/94

Treatment Cell Count2 (x 104) Final pH
x s.e. (@. 96 hrs

Laboratory Control 55.0P 4.6 7.70

SJR (@. Vernalis 224.0 7.9 9.72
SR (@. Greene's Landing 238.0 7.3 9.70
White Slough 247.7 8.0 9.82
Prosoect Slough 169.7 7.7 9.81
Lindsav Slough 219.1 15.0 9.78
Mosher Slough 202.8 5.8 9.51
Paradise Cut 234.3 6.5 8.97
Rock Slough 149.9 9.1 9.55
Old River tal Tracv 256.2 .8.9 9.63

P. The labomtory control met all EPA criteria for test acceptability. The coefficient of variation was 16.8% in this treatment
I. Four replicate flasks with 100 mJ of sample in eacb flask.
1. Higblighted areas show a significant reduction in growth compared to the labomtory control. Cell couats were analyzed using Dunnell's Test (p<.05).
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Table J-8
Routine Delta Monitoring 1/9/95 96-Hour Selenastrum Test l

Set up on 1/11/95

Treatment Cell Count2 (x 104) Final pH
x s.e. ial 96 hrs

Laboratory Control 36;7P 0.8 9.70

Ulatis Creek 132.5 5.2 9.05
French CamD Slough 137.7 4.3 9.13
Haas Slough 78.6 3.7 9.02
Paradise Cut 131.4 8.8 8.77
Rver Is. Main Drain 147.7 6.9 9.21
Duck Slou~b 40.3 1.9 8.96
Pierson Tract 130.2 5.5 9.13
Victoria Is. Drain 49.7 1.9 .8.91
Old River au Tracv 67.0 0.9 8.62
UDDer Jones Is. Drain 185.3 8.7 9.29
Middle Roberts Is. Drain 92.2 4.5 8.24
Mosher Slough 142.9 15.3 9.26

P. The labol1ltory control met all EPA criteria for test acceptability. The coefficient ofvariatlon was 4.3% in this treatment
\. Four rcplicalll flasks with 100 mI of sample in each flask.
1. Highlighted areas show a significant reduction in growth compared to the labol1ltory control. Cell counts were analy.lcd using Dunnett's Test (p<.OS).
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Table J-9

Routine Delta Monitoring 2/28/95 and 3/1/95 96-Hour Se/enastrum Test1

Set up on 3/2/95

Treatment Cell Count2 (x 104) Final pH
x s.e. ~ 96 hrs.

Laboratory Control 83.9P 1.9 9.56

SR ~ Greene's Landing 170.8 14.4 9.42
SIR ~ Vernalis 136.4 10.1 9.36
Prospect Slough 165.2 11.1 9.27
Paradise Cut 77.4 1.7 7.88
Rock Slough 129.0 12.2 9.17
Sycamore Slough 34.0 0.6 8.96
White Slough 145.2 12.3 9.35
Old River ~ Tracy 128.2 9.8 9.12
Mosher Slough 137.9 4.4 8.89

Ryer Island 127.4 13.4 8.87

Duck Slough 133.0 9.5 9.03

Pierson Tract 122.7 10.9 9.06

Upper Jones Island 163.7 5.6 9.25

Victoria Island 130.0 4.0 8.92

Lindsay Slough 136.6 2.7 9.25

p. The laboratory conlrol met all EPA criltria for test acceptability. The coefficient of variation was 4.60/. in this treatmenL
t. Four replicate flasks with 100 mI of sample in each flask.
2. Highlighted areas show a significant reduction in growth compared to the laboratory conlrol. Cen counts were analyzed using Dunn's Test (p<.OS).
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Table J-I0
Routine Delta Monitoring 5/1/95 96-Hour Se/enastrom Test l

Set up on 5/2/95

Treatment ' Cell Count2 (x 104) Final pH
x s.e. (al96 hrs

Laboratory Control 8UP 3.1 8.44

SJR (al Vernalis 150.1 15.6 9.20
SR (al Greene's Landing 220.2 6.8 8.82
Prospect Slough 160.8 10.2 9.16
Victoria Island Drain 159.2 12.1 9.30
Sycamore Slough 135.3 4.9 9.32
Ulatis Creek 162.0 12.5 9.34
Paradise Cut 169.8 12.2 9.14
Rock Slough 178.4 11.7 9.19
Lindsay Slough 182.6 10.3 9.19
Old River ~ Tracy 185.0 13.4 9.15

P. The labol1ltory conaol met all EPA criteria for test accep18biJily. The coefficient of variadon was 7.";' in lhis lreabncnL
I. Four replicate flasks wilh 100 ml ofsample in each flask.
1. Highlighted areas show a signiflcant reduction in growth compared to lhe labol1llOry conlrol. Cell counts were analyzed using DUM'S Tcst (p<.OS).
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. Table J·II
Delta Routine Monitoring 5/31/95 96-Hour Se/enastrum Test l

Set up on 6/1/95

Treatment Cell Count2 (x 104) Initial pH
x s.e.

Laboratory Control 73.7P 2.7 8.79

SR tal Greene's Landing 161.0 10.5 8.21
SIR tal Vemalis 150.4 6.7 8.49
Prospect Slough 115.0 6.7 8.49
Cache Creek 89.7 1.3 8.66
Paradise Cut 154.8 7.3 8.22
Rock Slough 169.6 10.8 8.29
Sycamore Slough 180.8 11.0 7.84
White Slough 140.2 7.3 8.23
Old River tal Tracy 169.2 10.9 8.04
Lindsay Slough 172.5 13.5 8.06
Mosher Slough 151.1 8.3 8.26

P. The laboratory control met all EPA criteria for test acceptability. The coefficient of variation was 7.4"10 in this lreatmenl
I. Four replicate flasks with 100 ml of sample in each flask.
1. Highlighted areas show a significant reduction in growth compared to the laboratory control. Cell counts were analyzed using Dunn's Test (p<.OS).
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Table J-12
Routine Delta Monitoring 6/27/95 96-Hour Selenastrnm Test'
Set up on 6/28/95

Treatment Cell Count2 (x 104) Final ph
x S.e. (a) 96 hrs

Laboratory Control 64.2NP 7.6 8.05

SR (a) Greene's Landing 230.3 14.3 8.43
SJR (a) Vernalis 235.4 6.0 9.50
Prospect Slough 130.6 15.5 8.83
Mosher Slough 257.7 4.4 9.82
Paradise Cut 142.1 8.5 8.58
Rock Slough Z69.2 7.1 9.52
Sycamore Slough 223.8 6.8 9.77
White Slough 165.4 7.3 9.83
Old River@ Tracv 219.1 4.1 9.68
Lindsav Slough 218.8 11.3 9.30

NP The laboralOry control did not meet all EPA criteria for test acceptability. The coefficient of variation was 23.80/. in this treannent.
I. Four replicate nasks with 100 ml of sample in each flask.
Z. Highlighted areas show a significant reduction in growth compared 10 the laboralOry control. Cell counlS were analyzed using Dunnell's Test (p<.OS).
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Table J-13
Routine Delta Monitoring 7/17/95 96-Hour Selenastrum Test l

Set up on 7/18/95

Treatment Cell Count2 (x 104) Final pH
x s.e. ~ 96 hrs

Laboratory Control 63.6P 3.8 8.01

SR ~ Greene's Landing 243.5 13.9 9.43
SJR ~ Vernalis 239.6 8.0 9.58
Prospect Slough 247.2 7.9 9.38
Paradise Cut 228.2 12.0 9.30
Rock Slough 188.5 6.2 9.72
Sycamore Slough 261.0 6.6 9.80
White Slough 242.6 8.8 9.81
Mosher Slough 185.7 8.6 9.95
Old River ~ Tracy 237.8 16.2 9.69
Lindsay Slough 189.1 15.6 9.56

P. The laboratory control mel all EPA criteria for test acceptability. The coefficient of variation was 12.0% in this treatment.
I. Four replicate flasks with 100 mJ ofsample in each flask.
1. Highlighted areas show a significant reduction in growth compared to the laboratory control. Cell counts were analyzed using Dunnett's Test (p<.05).
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Table K-I
Delta Rain Event 3/8/95, 3/9/95 96-Hour Se/enastrum Test'
Set up on 311 0/95

Treatment Cell Count2 (x 104) Final pH
x s.e. @96hrs

Laboratory Control 49.7P 2.4 8.53

SR (a Greene's Landing 3/9/95 (n=3) 198.9 18.0 9.04
SJR ~ V. Vernalis 3/8/95 143.1 6.4 9.17
SJR ~ V. Vernalis 3/9/95 143.1 7.6 9.13
Ulatis Creek 3/9/95 70.3 3.9 8.29
Rver Island Drain 3/9/95 152.8 5.8 8.90
Duck Slough 3/9/95 145.4 4.3 8.92
Mosher Slough 3/9/95 211.8 9.0 9.24
Old River @ Tracv 3/9/95 153.9 18.1 9.00
French Camp Slough 3/9/95 162.0 6.0 9.05
Paradise Cut 3/9/95 94.5 5.6 8.55

P. The labonllory control met all EPA criteria for test acceptability. The coefficient of variation was 9.6% in this treannent
1. Four replicate nasks, except where indicated by n=x. with 1()() mI of sample in each nask.
2. Highlighted areas show a Significant reduction in growth compared to the laboratory control. Cell counts were analyzed using Dunnett's Test (p<.OS).
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Table K·2

Delta Rain Event 3/13/95 and 3/15/95 96·Hour Se/enastrum Test l

Set up on 3/17/95

Treatment Cell Count2 (x \04) Final pH@
96 hours

x s.e.

Laboratory Control 35.0P 1.4 9.14

Sycamore Slough 3/13/95 67.0 2.2 8.90
Ulatis Creek 3/13/95 205.0 7.1 8.93
Paradise Cut 3/15/95 111.1 3.5 8.31

P. Thc labornlory conb'Ol met all EPA criteria ror test acceplllbility. Thc cocfllcicOl or variation was 8.0~. in this treallllCnL
1. Four replicate flasks with 100 ml or sample in each flask.
1. Highlighted areal show a significant reduction in growth compared 10 the labol1llory control. Cell counts were analyzcd using Dunnctt's Test (p<.OS).

232



233



APPENDIXL

SELENASTRUM SPECIAL STUDIES

234



N
W
VI

Table L-I
Paradise Cut Special Study 6/3/94 96-Hour Selenastrum Test l

Set up on 6/4/94

Treatment Cell Count2 (x 104) Rationale for Site Location
x s.e.

Laboratory Control 66.4' 2.3

Paradise Cut 36.3 4.3 Original site of historical toxicity detection. Influenced by several
sources.

Sugar Cut 79.5 2.9 Influenced by groundwater recharge and Tracy Wastewater Treatment
Plant

Grantline 64.6 3.6 Potential downstream impact from Paradise Cut. Influenced by
al!:ricultural runoff.

Old River ~ Tracy 69.2 5.2 Historical toxicity and potential downstream impact from Paradise Cut.
Tom Payne Slough 62.1 4.0 Potential source water into Paradise Cut. Influenced by agricultural

runoff.
Upstn:am Paradise Cut 44.6 5.6 Potential source water into Paradise Cut.
Tracv Wastewater Treatment Plant outfall 223.2 18.6 Outfall ofTracv Wastewater Treatment Plant discharge.

P. The laboralOry control met all EPA criteria (or test acceptability. The coefficient o( variation was 6.9% in this tIeatment
t. Four replicate naslls with 100 ml o( sample in each nask. o'

2. Highhghted areas show a significant reduction in growth compared to the laboralOry control. Cell counts were analyzed using Dunn's Test (p<.05).



Tabk L-2
Paradise Cut Special Study 6114/94 96-Hour Selenastrum Test l

Set up on 6/15/94

Treatment Cell Coimt2 ex 1(4) Rationale for Site Location
x s.e.

Laboratory Control 86.3P 2.2

Paradise Cut 112.8 2.9
Paradise Cut at Paradise Dam 185.5 9.1
Stewart's Tract West Drain 206.9 2.2
Agricultural drain at Mac Arthur Blvd. 60.5 0.3 These sites isolate different agriculture sources including specific land
Agricultural drain at Pescadero 125.7 8.4 tracts, water sources, and crops.
San Joaquin River 163.9 17.4
Agricultural drain at Delta Ave. 154.4 7.2
Stewart's Tract East Drain 86.9 8.7
Duel Vocational Institute (NPDES) 190.5 7.4 NPDES discharge source.

P. 11= laboratory conlrol mel all EPA criteria for !cSt acccpIabiIity. The coc:fTJcicnt of variation was 5.1% in this 1Jcatmcn1.
I. !'our replicate fIasls with 100 mI of sample in eacb flask.
2. Higbligbr.cd areas show a signUlCaDl n:duction in growth~ to !be /ahomtmy COlllrot Cdl COUlI!S"<ele analyzed usillg DulIn's Tc:sI (p<.OS).
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Table L-3
Paradise Cut Agricultural Inputs 6/22/94 96-Hour Selenastrum Test l

Set up on 6/23/94

"

Treatment Cell Count2 (x 1(4) Rationale for Site Location
x s.e.

Laboratory Control 52.1 P 2.6

Paradise Cut 010 171.9 5.1 Historical toxicity.
Stewart's Tract East drain· 1723 8.2 These sites isolate different agriculture sources including specific land
Agricultural drain at Mac Arthur Blvd.· 166.4 8.3 tracts water sources, and crops.
Alfalfa (@. Tom Payne Slough· 199.1 4.8 This site represents drainage from a specific type of crop.
EI Rancho South Drain 151.4 13.3 This site isolates different agriculture sources including specific land

tracts, water sources, and crops.
Com 152.4 12.8
Safflower 224.8 11.8 These sites represent drainage from different types
Alfalfa

~
of crops.

Sullivan's Tile Drain .. ;;... .:.-_.,.... t. : . __ Representative of a tile drain input.
Upstream Tom Payne Slough @ Paradise 165.0 73 Representative of a tile drain input.
Reclamation District Office

P. The labor.tmy control mel all EPA crileria for lest acceptability. The coefficient of variation was 9.8% in this treatment
I. four replicale nasks (excep' lwo where nOled 0) with 100 ml of sample in each nask.
1. Highlighted areas show a significant reduction in growth compared to the laboratory control. Cell counts were analyzed using Kruskall-Wallis Test (p<.OS).

The.. samples were punlpCd through C8 SPE colwnns but the C8 solid phase extraCled water did not alleviale the toxicity.
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Table M-I
Paradise Cut and Inputs 6/3/94 96-hour Selenastrum Phase I TIEl
Sc:t up on 6/10/94

Treatment3 Cell Count (x 1()4) Conclusions2 Final pH
x s.e. <tv. 96 hrs

Laboratory Control 31.2NP 3.4 Control did not~t all EPA criteria for leSt acec:ptability . 9.06
Dilute EI (Secondary Control) 203.4 23.9 8.49
Dilute Er C8 Blank for Paradise Cut 179.1 21.6 No artifactual enhancement delccted in control blank. 8.64

Paradise Cut 178.2 8.7 Improvement ofCSPEW relative to the ambient waler 8.52
Paradise Cut C8 Solid Phase Extracted Water 259.4 9.7 may suggestlhe presence ofan organic.. 8.77
(CSPEW)

N P. The laboratury control did nol Dleel all EPA criteria for lest acceptability. The coeffIcient of variation was 21.6% in this treatment.
I. All replicale flasks cuntained lOll ml of sample in each flask.
2. Comparisons between an ambient waler and irs C8 solid phase extracted waler were also made wilh a two laled unpaired t-lest (pO.OS)
J. IOOOJllI of each walc1' was run through a C8 SPE column at a rate of 10.0 mVrnin.



Table M-2
Mac Arthur and Stewart's Tract East 6/14/94 96-hour Selenastrum Phase I TIEl
Set up on 6/25/94
'Ibe results of this experiment imply that toxicity in the MacArthur sample was due to a 'non polar organic chemical.

)

Treatment)

Mac Arthur
Mac Arthur C8 Solid Phase Extracted Water
CSPEW

Stewart's Tract East
Stewart's Tract East CSPEW

Cell Count2 x 104> Conclusions Final pH
x s.e. ,96 hrs

64.2P 5.4 Control mel EPA criteria for leSt acceptability (CV~16.8~.). 7.81
186.5 10.9 8.25
135.8 5.6 No artifactual enhancement in control blank. 8.61
204.8 7.1 Artifactual cohanccmcnt in control blank. 8.66

72.1 3.4 8.81
297.5 9.8 9.27

226.5 6.1 8.50
285.2 3.3 8.94

P. The laboralory control mel all EPA criteria for leSt acceptability.
I. Four replicate flasks witb 100 011 of 5aIl1plc in each flask.
2. Higbligbled areas show a significanl reduction in growtb c:omparcd to !be laboratory control. Cell counts WCR analyzed using Dunnett's Test (p<.OS). ComparisoDs between ambient water and C8 solid phase extracted waters

wC!" 1101= using a Iwo tailed unpaired I-leSt (pO.OS)..
3. 1000 tnI of Mac AI1hur and Stewart's Tract East waters w= nm tbrougb C8 SPE colunms ala rate ofS to 6 mVmin.

rJ (t.
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Table M-3
Duck Slough and Victoria Island 1/9/95 96-hour Selenastrum Phase I TIEl
Set up on 1/23/95
The results of this experiment imply that toxicity was due to a non polar organic chemical.

o

Treatment3

Laboratory Control
Dilute EI
Dilute EI C8 Blank for Duck 81.
Dilute EI C8 Blank for Victoria Is.

Victoria Is.
Victoria Is. CSPEW

# of Cell Cowii2 (x 104) Conclusions Final pH
Re s.

x s.e. 96 hrs

4 -53.liP -2.1 .Control mel all EPA crireria for tesl acceptability.(CV=7.7"10) 7.85

4 95.0 1.2 8.23
4 43.4 2.5 No anifactual enhancement in control blanks. 8.25
4 51.0 4.5 8.23

3 63.4 2.9 8.86
4 302.9 9.5 9.58

3 84.0 1.6 8.55
4 268.5 4.2 9.50

~ P. The labo",lory control mel all EPA crite:ria for te:st acceptability_
I. All replicate: Oas.... contained 100 ml of sample in each nasI<-
1. Comaprisons between ambient wate:r and C8 solid phase exlnlcte:d wate:r were made with. Iwo tailed wnpaircd I-tesl (p<.05)_
3. 1200 ml of each wate:r was run through a C8 SPE column al a ",te: or 10.0 mVmin_



Tabl~ M-4
Paradis~ CuI 3/9/95 and Ulatis Creek 3/9/95 96-hour Selenastrum Phase I TIEl
Sel up on ]/1 7/95
'Inc r~sults of this experiment imply that toxicity in the Ulatis Creek sample might have been due to a non polar organic chemical.

Treatment3

Paradise Cut 3/9/95
Paradise Cut 3/9/95 C8 Solid
Phase Extracted Water CSPEW
Ulatis Creek 3/9/95
Ulatis Creek 3/9/95 CSPEW

#Qf Cell Count2 (x 1()4) Conclusions Final pH
reps.

x s.e.. 96hrs

4 35.0P 1.4 9.14

4 37.5 5.7 8.52
4 35.2 5.5 No artifactual cohancemenl in control blanks. 8.59

4 24.9 1.4 8.68

3 117.7 5.5 8.59
4 134.1 4.1 8.64

3 90.7 7.7 8.93
4 217.9 7.0 9.27

P. The1alxmltory c.-u'met all EPA criteria fortcst =cPtability..
I. Eacb n:plicate flask wilb 100 m1 ofsample in eacli flask.
2. Higblighted eells indicate areas of significant int='esl Ceo eollllls were amlyzed using Dunneu's Test (p<.OS).
3. 1200 m1 ofeach water was run lbrougb a C8 SPE cohmm at a rate of 10.0 mVmin.



Tank M-5
Paradise Cut 7/12/94 96-hour Selenastrum Phase I TIEl
Set up on 7/23/94

Treatrnent2 Cell Count l x 1(4)
" -

Conclusions Final pH
x s.e. lal96 hrs

Laboratory Control 45.3P · 2.0 ContrOl met EPA criteria for test acceptability (CV-8.6%). 8.06
Dilute EI (Secondarv Contro)) . 224.2 21.2

.. .- - . --.
8.78

Dilute EI C8 Blank for Paradise Cut In-3) 252.5 -36.1' -- No artifactualloxicity dctei:te4 iii the cOntrol blanlL 8.84. _. ~_. -,- .
Paradise Cut . 338.0 5.7 Toxicity I~ clue l!' stOrage- tiine. 9.47
Paradise Cut C8 Solid Phase Extracted Water 302.9 - 7.7 No artifactual enhancement resulting miriunaniplilatinn. 9.36

P. The laboratory control met all EPA criteria for test acceptability.
I. Four replicate flasks, except where noted by n=x, with 100 ml of sample in each flask.
2. Control C8 Blank and Paradise Cut C8 solid phase extracted waters were generated from the daphnid experiment.



Tablt: M-6
Sycamort: Slough 2/28/95 and Paradise Cut 3/1/95 96-hour Selenastrum Phase I TIEl
St:t up on 3/10/95
The results of this experiment imply that a toxicity in the Paradise Cut sample was due to a non polar organic chemical.

Treatment3 #of Cell Count (x 1()4) Condusions2 Final pH
reps. @96hrs

x s.e.

Laboratory Control 4 49.7P 2.4 Control mel all EPA criteria for test 8.53.."...."tabilitv.lCV=9.6%\
Dilute EI (Secondarv Control) 4 33.2 3.1 8.87
Dilute EI C8 Blank for Sycamore 2 45.3 2.1 8.41
Slough

No artifactuaJ mhancallenl in =1 blanks.

Dilute EI C8 Blank for Paradise 2 42.0 0.5 8.40
Cut

Sycamore Slough 2/28/95 4 35.7 0.5 No lIIXicity detected. 8.75

Sycamore Slough C8 Solid Phase 4 46.1 3.7. 8.78
Extracted Water (CSPEW)
Paradise Cut 3/1/95 3 93.7 5.5 ' No toxicity detecled. 8.56
Paradise Cut CSPEW 4 128.4 7.1 , 8.52

P. 'The,IaOOatnry coDtroI met all EPA criteria for testac:o::eptBbilit.
I. Each r«:plical<: flask with 100 ml ofsample.
1. Comparisons belWecn arnbiClll samples and C8 solid phase eltlraCled waters were made with 8 two tailed, IIIIp2iIed l-tesl p<:.OS).
J. 1200 ml ofeach wala was run through 8 C8 SPE column at 8 rale of 10.0 rn1Imin.

10 I'll
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Table N-l
Routine Delta Monitoring 12/4/94 and 12/5/94 7-Day Pimephales Testl.2
Set up on 12/7/94

-treatment Growth (mg)3 Mortality ('?'o) l'mal b ·
@24

x se x I s.e.
Laboratory Control .287P .UU!! O.Op U.U 1.11

:SK @ ureene s Landmg .313 .UU9 6.7 6.7 I.!!':>
:SJK ~ Vernalis ..nu .UlO 1O.U ':>.lS lS.LV

Ulans Creek .313 .015 - -U.U 0.0 lS.llS
French Camp :Slough ..BJ .U2U J.J J.J lS.IL

Kyer Is. Mam Uram ..32/ .009 -r.J 3.3 lSAU

P. Th~ SSEPAMH and Dilute EI controls bolh met Ih~ EPA criteria for test acceptability. Dilute EI is ~d as a secondary control in Ihis experiment since it bad
only two replicate beakrn.

I. Three replicate beakrn, except Dilute EI which bad two replicate beakrn, wilh 250 mJ of sample and 10 minnows in each replicate.
2. Minnows were red three limes daily.
3. Highlighted areas indicate a significant increase in mortality or decrease in growth when compared to the Dilute £1 control. he growth and mortality endpoints

were analyzed with Dunnett's Test (p<.05).
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Table 0-1
Delta Rain. Event 1/9/95-1/14/95 Pimephales Testt.2
Set up on 1/14/95

Treatment Growth (mg) Mortality (%)3 Final pH
@ 24 hrs

x se x s.e.

Laboratory Control 0.280P 0.010 O.Op 0 8.22

SJRG Vernalis 1/9 0.298 0.010 13.3 8.8 7.98
SJR' Vernalis 1/10 0.330 0.009 15.5 10.9 7.97
SJR Vernalis 1/11 0.310 0.006 3.03 3.0 8.02
SJR Vernalis 1/12 0.290 0.006 0.0 0.0 8.11
SJR Vernalis 1/13 0.313 0.009 0.0 0.0 8.06
SJR Vernalis 1/14 0.281 0.029 3.7 3.7 7.90
SR Greene's Landing 1/10 0.295 0.010 6.7 6.7 8.30
SR Greene's Landing 1111 0.297 0.024 3.3 3.3 8.30
SR Greene's Landing l/12 0.285 0.019 2.8 2.8 8.18
SR Greene's Landing 1/13 0.282 0.009 13.3 8.8 8.09
SR Greene's Landing 1/14 0.282 0.016 0.0 0.0 8.21

P. The laboratory conU'OI met all EPA criteria for test acceprability.
l. Three replicate beakers wilb 250 mJ of sample and 10 minnows in each replicate.
2. Minnows were fed three times daily.
3. Highlighted areas indicate a significant increase in mortality or decrease in growlb when compared to lbe laboratory conU'OI The growth and mortality

endpoints were analyzed wilb Dunnell's Test (p<.05).
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Table 0-2
SR @Greene's Landing 511/95 7-day Pimepha/es Testl.2
Set up on 5/3/95

Treatment Growth (mg) Mortality (%)3 Final pH
,

x I se x I s.e. . (a) 24 hrs
Laboratory Control 0.25P I 0.01 oP I 0 8.29

SR (@, Greene's Landing 0.22 I 0.003 0 I 0 7.69

P. The laborntory control met all EPA criteria for test acceprabilily.
I. Three replicate beaken with 250 ml of sample and 10 minnows in each replicate.
1. Minnows were fed three times daily.
3. Highlighted areas indicate asignificant increase in mortality or decrease in growth when compared to the laborntory control. The growth and monality

endpoint were analyzed with Dunnett's Test (p<.OS).
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