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EXECUTIVE SUMMARY

A million pounds of dormant spray active ingredients are applied annually in the Central Valley
on half a million acres of stonefruit and almond orcﬁards in January and February. Diazinon
accounts for about half the use. Toxic concentrations of diazinon were measured in the

San Joaquin and in the Sacramento River in February 1993 after the three largest storms of the
month (Kuivila and Foe, 1995)'. Diazinon was traced as far'sea'.ward in the Sacramento-San
Joaquin Delta/Estuary as thé City of Martinez. Di@non—caused toxicity was observed 60 miles

downstream of Sacramento. Studies have not been conducted in the Sacramento River watershed

to determine the source of the diazinon.

These findings are of regulatory significance as the Central Valley Regional Water Quality
Control Board’s (CYRWQCB) Basin Plan contains a narrative toxicity objective stating that “all
waters shall be maintained free of toxic substances in concentrations that produce detrimental
physiological responses . . . in aquatic life.” Related to this toxicity water ciuality objective, the
Sacramento River and Sacramento-San Joaquin Delta-Estuary were placed on the Clean Water
Act's 303(d) list by the CVRWQCB as impaired water bodies because of detecting toxic

concentrations of diazinon in addition to other toxic chemicals, including chlorpyrifos.

Enyme linked immunosorbent assays (ELISA) are a ~1.'ecently developed procedure that utilizes
antibodies to measure concentrations of chemicals. An antibody has been developed specifically
for diazinon. The procédure is appealing because it has a low detection limit and may be
cdmpleted within hours facilitating real-time follow-up studies. Traditionally, State of California
'agencies have employed a capillary gas chromatograph/ion trap mass spectrometer (GC/MS) to
§mﬁﬁ chemical concentrations. GC/MS is time consuming and analytical data are often not
available for several weeks. The accuracy and precisidn of the ELISA procedure on surface

water samples has not been assessed.

Water samples collected in the Sacramento River at the City of Sacramento during one storm caused complete Ceriodaphnia mortality using

the U.S. EPA three species bioassay procedure. Diazinon was assumed to be the primary cause of mortality.




Objectives of this study were threefold: (1) monitor diazinon concentratidhs in the Sacramento
Rivei after three rainstorms in JanuaerF ebruary 1994 to ascertain whether ihsecﬁcide pulses

© were present, (2) if pulses were observed, then determine the geographic sources of the

| uinsec“;t'icide, and (3) compare the accuracy and precision of ELISA and GC/IVIS methods to
determine the utility of the ELISA procedure for analyzing surface water samples

Water year 1994 was critically dry. Ah in February 1993 (Kuivila and Foe, 1995), flow and '
diazinon concentrations increased in the Sacrament{) River at Sacramento in January/February
1994 after the three largest rain storms. Peak diazinon concentrations were 236, 253, and
51 ng/L. Ei‘ghty-ﬁve miles upstream at the City of Colusa, flow and peaﬁcide concentration also
| increased after each storm. Maximum diazinon concentrations were 88, 200, and 105 ng/L.. The
primary source of the diazinon at the City of Sacramento during the first storm was from the
' Feather River drainage. Important sources to the Feather River were Jack Slough and the
Bear River. The primary sources of diazinon in the Sacramento River at Sacramento during the
second andthjrd storms were the upper Sacramento Basin above Colusa and from the
Sacramento Siough drainage. The principle sources o‘f diazinon in the ﬁfﬁper Sacramento River
were not deﬁned but appeared to be located in the area between Bend and Vma. Important
sources of dlazmon in Sacramento Slough were the Mam Drain inputs, Wadsworth Canal, and
the Department of Water Resources @WR) pumping stations at Obanion and Sacramento

Avenue.

'Comparison of instream diazinon concentrations with the California Department of Fish and
Game s (DFG) recommended water quahty cntena for protectxon of aquanc life demonstrated
that the Sacramento Rwer at Sacramento in J anuary/F ebruary 1994 exceeded the DFG acute and
chronic criteria for nine and 19 days respectively. Similar multiple exceedances were also
observed in the Sacramento River at Colusa, the F eather River at Yuba C1ty and at HWY 99,
Sacramento Slough at Pass Road and at Karnak and at Colusa Drain. The DFG recommends that
once every three years the acute criteria may be exceeded for an hour and the chronic one for
four days w11:hout causing damage to aquatic ecosystems. The frequency of exceedance of the

diazinon criteria was greater than recommended by DFG in several areas of the Sacramento

watershed in January/February 1994.



One hundred and fifty-five field samples were analyzed by both ELISA and GC/MS. No
statistical difference was noted in the accuracy and precision of the two methods suggesting that

the diazinon ELISA procedure is acceptable for monitoring of surface waters.




INTRODUCTION

The Sacramento River Watershed 'enciqmpasses over 16 million acres with about one percent' of
the land mass being planted in stonefruit and almond orchards. Almonds and prunes constitute
90 percent of this acreage (Table 1). The highest denSity of orchards tyﬁically occurs in the
deeper well-drained soil adjacent to waterways in Butte, Glenn, Colusa. and Sutter Counties. An
| annual apphmuon of dormant spray 1s recommended for all almond and stoneﬁ'mt orchards in
early winter primarily for the control of boring mseqts. ' ' |
Approxnnately 500,000 pounds of dormant spray insecticide are applied annua]ly in the Central
Valley on half a million acres of stonefrmt and almond orchards pnmanly to control boring
 insects. The pesticides are typlcally apphed in January and February. Four insecticides are
primarily employed with diazinon accéunting for about half the market’.  Toxic concentrations of
diazinon were measured in the San J oaquin and in the Sacramento River in February 1993 after
the three largeSt storms of the month (Kuivila and Foe, 1995). Dormant spray concentrations in
the San J oaquin River at Vernalis cadsed 100 percent Ceriodaphnia mo1rta11ty mUS EPA three
species bioassay procedures (U.S. EPA, 1989) for 12 days while acute 'fokicity was observed in
the Sacramento River at the City of Sacramento for one day. Diazinon pulses from both
watersheds were traced as far seaward in the Sacramento/San Joaquin Estuary as the City of
Martinez, 75 miles below the City of| Sacramento Tox101ty was observed as far west as

. ‘ilr\'
o

Chipps Island, 60 miles downstream of Sacramento.

These findings are of regulatory significance as the CVRWQCB’s Basin Plan contains d
narrative toxicity objective: “all waters shall be maintained free of toxie; substances in

' concentrations that produce detnmental physmlogxcal responses . . in é(’ritIat‘ic‘ life.” In 1989,
U.S. EPA endorsed (54FR23868) use of the EPA three species bloassays in assessing comphance
with state narrative toxicity objectives. Both the Sacramento and San Joaquin Rivers and the

downstream Estuary have been placed on the Clean Water Act 303(d) list by the CVRWQCB as -

171 1000 acres. -

273,000 pounds of diazinon were applied to orchards in Butte, Colusa Glenn, Sutter, Tehama, Yolo, and Yuba counties during January and
February 1994,



impaired water bodies in part because of toxic concentrations of diazinon during dormant spray

season. 1
Follow-up studies in the San Joaquin Basm confirmed that the application of dormant spray on
orchards was the primary source of diazinon (Foe, ‘1 995; Domagalski, 1996; Kratzer 1997).
Loading studies (K.ratier, 1997) demonstrated that the Tuolumne and Merced Rivers and several
small westside tributaries in Stanislaus County were the primary source of the insecticide. The
results weré surprising as some of the largest densi\ties of orchards are along the Stanislaus River
where little off site movement of diazinon was observed. These results are significant as they
help focus the control actions on the primary locations responsible for the majority of the
pesticide observed in the San Joaquin River and in the southern Estuary. No similar studies

have been conducted iri the Sacramento Basin to determine the source of the diazinon observed

in the Sacramento River.

Enyme linked immunosorbent assays (ELISA) are a recently developed procedure that use
antibodies to measure chemical concentration. An antibody has been developed specifically for
diazinon. The procedure is appealing because it has a lo§v detection limit and may be completed
within hours without the purchase of large amouﬁts of equipment. Traditionally, State of
California agencies have employed a capillary gas chromatograph/ion trap mass spectrometer
(GC/MS) to quantify chemical concentrations. The GC/MS analysis is time consuming and
analytical data are often not available for several dayé making real time follow up studies
difficult. The accuracy and precision of the ELISA procedure was not known for field samples.

Objectives of this study were threefold. First, monitor diazinon concentrations.in-the Sacramento

River watershed after rainstorms to ascertain whether pulses were present. Second, if

concentrations of concern were observed, determine the sources of the insecticide. As parf of

this project, we compared the accuracy and precision of ELISA and GC/MS methods to
determine the utility of the ELISA procedure on field samples. |




' METHODS AND MATERIALS -

Site lDescription And Sampling Locations: Water 'sémp]es were collected at 30 sites (Figure 1)
on the Saerz}mento River and tributaries in the winter qf 1994. Sampling|was aseociated' with
rainstorms. Al.l samples were subsurt;ace grab sémples collected in one ;‘li;ter ember gléss bottles.
Samples were placed on ice for’ transport to the laboratory where they were stored at 4°C until
anaiysis.’ Seven primary sampling sit?es were-selec,tec‘l"for dajIy monitoﬁx;g' after rainstorms
(Appendix A, Table 1). Tﬁese were I,ecated on the\Sacramento 'River and on its major tribiltari_es
danstream of hfgh densities of orch%xrds. Orchards in Butte and Glenn' Cdufxties are
predominately located glong the upper Sacramente River and its tributaries. Water samples '

q ‘coll‘ected'in the town of Colusa (Site .17) should detect any insecticides in !stofmwater runoﬁ" from
the upper Sacramento River, with the exception of central Butte Count')“'. Orcha;ds in central
Butte County drain to Butte Slough q:bove Pass Road (Site 5). Orchardsjin‘S‘qt‘ter County

- predominately drain to Sacramento élough between Pass Road and Kamak (Site 4). Orchards in
Yuba County are located along the east side of the Feather River between Yuba Clty and

HWY 99. Rainwater runoff from thlS area should be reﬂected in the mseetlmde loads from the
Feather River at HWY 99 (Site 2). Flow information was available for each primary site

enabling calculation of diazinon loads. o - j |

Se¢ondary sampling sites were loeafed along tributaries to the Sacramento River, Feather River,
j C . :
and Butte Slough for the purpose of identifying major sources of diazinon within each subbasin

(Appendix A, Table 2). Sampies were to be collected at least once during each rainfall event at

~ the secondary sites.



Flow data were not available for all these '.locations, making source identification more
qualitative in nature. Limited sampling occurred on the upper Sacramento River between Colusa
and Red Bluff when it became apparent that a notable portion of the diazinon load originated in

those areas. Sampling was from major bridges crossing the river (Appendix A, Table 2).

Precipitation: Rainfall data were obtained from the Desert Research Center's Atmospheric
Science Center for four locations in the northern Central Valley: Cities of Sacramento, Colusa,

Marysville, and Red Bluff. Rainfall information was collected for multiple sites as the valley is

over 100 miles long and thus precipitation at any one location is not likely to be representative of

the entire watershed.

Diazinon Analysis: Three types of diazinon analysis were conducted: Nﬁllipore Enzyme- -

Linked Immunosorbent Assay (ELISA) at U.C. Davis; Gas Chromatograph Mass Spectrometer
(GC/MS) at the U.S. Geological Survey (USGS) central laboratory in Arvada, Colorado; and /or

GC/MS at the USGS laboratory in Sacramento.

Enzyme-Linked Immunosorbent Assay: All water samples (n=332) were analyzed by ELISA

following Millipore recommended procedures (1993)* at U.C. Davis Aquatic Toxicology
Laboratory within 14 days of collection.' The Millipore ELISA detection limit for diazinon is 30
ng/L. An ELISA quality assurance program consiéting of 178 samples (47 percent of the total

sample number) was conducted: (1) 12 blank samples were analyzed, (2) 15 duplicate

3 :
ELISA kits used in this smdy were distributed by Millipore Corporation. The Millipore ELISA division has since been acquired by

Strategic Diagnostics Inc., 128 Sandy Drive, Newark, DE 19713-1147.




analyses were performed on the same emnple, (3) 152 samples were analyzed by GC/MS; 38 by A
the USGS in Sacramento, and 114 by'the USGS central laboratory, and (4) approximately 16

percent of the samples were analyzed by GC/MS at both USGS facilities. -

Gas Chromatograph Mass Spectrometer Apalysis: Within ten days of collection forty
percent (n=152) of the samples were ﬁltered througll a 0.7 micron glass ﬁber filter and then
extracted on solid phase C18 resin column cartridges. The cartndges were then stored in a
freezer until shipped to the USGS central laboratory for elution and analysis by GC/MS. The
central laboratory derection limit and mean percent recovery for diazinod are 8 ng/L and 77
percent, respectively (Table 2). No‘ correction was made in'this study;for the less than complete

recovery of diazinon. Complete details of the analyﬁcal procedure are described by{?augg etal.
as. | | |

Ten percent (n=48) of the samples were prepared in a similar fashion for analysis at the USGS
Sacramento laboratory which uses the same proc‘edures (Za'ugg etal, 19395). The detection limit
and mean percent recovery for drazmon at the USGS laboratory in Sacramento was 38 ng/L and
74 percent, respectively (Table 3). "The Sacramento USGS GC/MS analy51s was needed because

~ methidathion, another dormant spray insecticide, was not reported in the central laboratory scan.

A quality assurance program was also performed on samples analyzed by GC/MS to assess
accuracy and precision of the analytical process. Twenty deionized blank water samples were
submitted to the USGS central laboratory to ascertaln background contamination. These were

prebared in the same way as the field samples. Five samples (three percent of the total) were



split and were submitted blind to the USGS central laboratory as intralaboratory splits to
ascertain repeatability of the analytical method. In addition, a surrogate deuterated diazinon

sample was amended into USGS central laboratory samples to establish the efficiency of

diazinon extraction and analysis.

Diazinon Degradation Experiment: A degradation experiment was conducted to assess the

rate of loss of diazinon held in amber glass containers in the da.lrk af <4.0° C. These experiments
‘were ‘necessary because some field samples were held for 14 days before analysis. The |
experiment congisted of spiking three one liier samples of both laboratory and Butte Creek water
with 350 ng/L diazinon aﬁd measuring insecticide concentration 0, 10, 38, and 60 days later
(spiked samples stored in dark at 4°C). Results were compared by analysis of variance to

establish whether a loss occurred through time.

Water Flow Data: Flow data were obtained from the 1994 USGS's Water Data Report (USGS,

1994) and the Department of Water Resources’ (DWR) California Data Exchange Center
(CDEC, 1995). CDEC flow data was used almost exclusively at all primary sampling locations
except at the HWY 99 bridge on the feather River (éite 2). No flow information is available for
the Feather River at its confluence with the Sacfamento River. .T~herefore, the flow of the Feather
River was estimated by summing the flow of the Sacramento River at the City of Colusa with

that of Colusa Drain and Sacramento Slough and subtracting the flow of the Sacrameﬁto River at

Verona.

Diazinon Mass Loading Calculations: Estimations of mass loading are helpful in determining

sources of chemical contaminants. Loads were calculated by multiplying the measured diazinon




_concentration at a site by the mean daily flow (resﬂtjs"expressed as kilogfanis diazinon per day). ,

If multiple estimates of diazinon concentration were available, then values were averaged to

calculate a mean concentration for use in the mass load estimate.

‘

Travel Time: To compare loads at different points in a watershed, one must have some esﬁmate
of water mass travel time. The travel time of Water\rﬁéssés bétween'thc'éonﬂu'ence of each
Sacramento River tributary and the City of Sacramento was estimated from distance and water
velocity measurements (DWR, 1962 - Table 4). Travel ti;né ‘estimates:;fgétween 12 and 36 hours

were rounded to one day while estimates falling between 36 and 60 hours were rounded to two

- days. Velocity measurements were not available for Butte Creek or the Feather River. Travel
' S

n

times were calculated by assuming a velocity of 1.25 miles per hour (T?ible 4).

10



RESULTS AND DISCUSSION
Results are presented below in three sections. First, the data from the pesticide quality
assurance/quality control program is summarized w1th an emphasis on determining whether
ELISA procedures might be substituted for GC/MS analsfsis. Second, diazinon concbentratiorlls
and lqads are presented for both tributaries and the mainstem Sacramento River during dry and
wet weather. Tﬁe main obj eptive was to deférmine whether exceedances of the California
Department of Fish and Game (DFG) Hazard Asse:sment critetia for diazinon (Menconi and
Cox, 1994) occurrga and to locate the geographic source(s) of diazinon observed in the river at

the City of Sacramento after rainstorms. In addition, information is summarized on other

common pesticides detected during storm flows.

Quality Assurance and Quality Control Program
A quality assurance and quality control (QA/QC) program was carried out to assess the reliability
of both the GC/MS and ELISA, and to determine whether the ELISA procedure could be used in

place of GC/MS analysis for field monitoring.

GC/MS: The GC/MS program consisted of the submission of blanks, intra- and interlaboratory
splits of the same sample, and amendments of deuterated diazinon. First, no chemicals including
diazinon, were measured in any of the 20 blank samples analyzed at the USGS’s central
laboratory. Second, five intralaboratory split samples were analyzed at the USGS central
laboratory (Appendix B, Table 1). In these five samples, the mean percent difference in diazinon

concentration was 22 percent. Third, 25 intérlaboratory split samples were ana]yzed by both the

11




USGS Sacramento laboratory and the. central laboratory (Appendix B, Table 2). The mean

percent difference was 19 percent (Appendlx B, Table 2) These data are plotted in

' ‘.F igure 1 of Appendix B and the relationship was found tohavear 2 value of 0.9;'3. Paired
samples were compared by t-test to establish whether a difference might exist, None was noted -
(P>0.10) so both data sets were combined for subseqpent analysis. Fine.l!ly, the mean percent

-recovery of | | |

\ ! . .
164 deuterated diazinon amendments was 95 percent (Appendix B, Table 3).

| ELISA: The ELISA QA/QCprogram at U.C. DavislAquatic Toxicoloéy Laboratory consisted of
laboratory blanks, intralaboratory spliits and interlaboratory Comparisong employing ELISA ancl
"‘GC/MS analyses. No diazinon was detected in any of the 12 blank eamples analyzed by ELISA.
Fiﬁeen samples were reanalyzed.by ELISA to ascertain the repeatablllty of the results. The
mealn percent difference was 20 percent (Appendix B, Table 4). This .v‘AIué appears similar to the

22 percent difference observed in d\iplicate GC/MS ‘analyses of other field samples.

Both ELISA and GC/MS were used to analyze 155 s;mples (Appenclil( B, Table 1). .Thirty-eight
of these GC/MS analyses were conducted at the Sacramento USGS laboratory and 117 at the
central laboratory Data are plotted in Figure 2 of Append1x B (r =0. 75) A pan'ed t-test was
used to assess whether a difference m1ght exist between methods; nonewas detected (P>0.3).
Thus, the ELISA and GC/MS results were considered comparable and were combined in the

subsequent analysis.
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In conclusion, results of both the GC/MS and ELISA QA/QC program appeared satisfactory.
Furthermore, no difference was evident in the accuracy and precision of the two methods,

suggesting that ELISA is an acceptable procedure for determining diazinon congentrations in

surface water monitoring.

Diazinon degradation: No change was noféd in the concentration (analyzed by ELISAS of
\
diazinon amended into laboratory and Butte Creek water after two months storage in amber glass

containers at <4°C (P>0.05, ANOVA; Appendix B, Figure 3) suggesting that little error was

caused by delaying the analysis of some field samples for up to 14 days.

Sources

Diazinon concentration and load data are presented below for portions of the Sacramento
Watershed draining areas of high orchard density. Information on diazinon concentration is
important as it indicates locations where insecticides may be a threat to aquatic er. To assess
whether toxicity impacts on aquatic life could exist, diazinon concentrations were compared to
the DFG Hazard Assessment criteria. Load information is important because it indicates the
major sources of contamination. Such information is needed to identify areas where control
action is necessary to insure the protection of vaquatic organisms. The strategy consistebd of
collecting concentration and load information at key locations in each basin during both dry and
wet periads, as well as conducting detailed fc;llow-up work in those locations which appeared to

contribute the greatest amount of diazinon.
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Precipitation: Water year 1994 was classified as critically dry in the Séc}ramento basin.”
o l‘lainfall patterns at the Cities of Red Bluff, Colusa, Marysville, and Sacramento are presented in |
Table 5. Two significant storms occurred during the study: the first in late January and the
second in early February. Each dropped 1.5 inches or more of rain throﬁghout the Central
Valley. A third, more minor, storm occurred in late Februéry. Daily Aprecipitvation patterns at all
locations appeared similar with the followiﬁé exceptions; rainfall durin.glthe first stonﬁ was
nearly an inch more at Marysville thaﬁ at either Co\iusa or Sacramento whﬂe precipitation totals
for the third storm at Red Bluff were at least doublé those ai all other locations. The secz')nd
storm appeared to be of similar magﬁitude through’oﬁt the Valley.

o

Dormant Sprav Usage: Seventy-five percent of the diazinon was appili'ed in the Sacramento

" Basin during January 1994 (Figure 2). Presumably, most of the msectjcide was sprayed during
the first three weeks of the month as'the last week was wet.” Butte, Glenn, Sutter and Yuba .
Counties accounted for 90 percent of the use. Pesticide application rates, with the exception of

~ Colusa County, were consistent W1th the reported orchard acreage (Tabl,e-1 l’f Figure 2). Colusa

County is reported 1o have a larger acreage in trees than was reflected in the pesticide use data.

DRY WEATHER

Diazinon Concentration: Diazinon concentrations were measured on five occasions during dry

weather in 1994: 12, 17, 21, and 31 January and 4 February (Figufe 3, and Appendix C,

4 ’ ’ .
Water year types are classified in California according to the natural water production of the major basins.

5 , ' ,
2.5 inches of rain £1] between 23 and 26 Janvary at Red Bluff (Table __*© ).
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Table 1). These dates were selected because they were preceded by at least thre; days of dry
weather (Table 5). The highest diazinon concentxationsAwere observed in Sacramento Slough at
Karnak (Site 4). Oﬁ all occasidns diazinon concentrations in the Slough exceeded the DFG
chronic water quality criterion, and on three days the acute criterion. In contrast, the chfbnic
criterion was only exceeded elsewhere on four occ:sions (Colusa Basin Drain on 31 January,

- F eaiher River on 12 January, and Sacramento River at Sacramento on 17 and 31 January). The
Karnak data are particularly troubling as the Sutter National‘ Wildlife Refuge is located

- immediately upstream and the watershed supports a late Fall Salmon Run. Juvenile salmon

should be migrating down Sacramento Slough during February (Reynolds et. al., 1993).

No upstream dry weather pesticide data were collected for either the Feather or Sacramento
Rivers as neither watershed routinely excgeded the DFG hazard assessment criteria. However,
limited information was obtained at Pass Road on Butte Creek, some 36 miles upstream of
Karnak, because of the diazinon exceedances. The P:;ss Road site is above the éutter National
‘Wildlife Refuge. Potential diazinon sources here are from_orchards in the §icinity of Chico
draining into Upper Butte Creek and from orchards surrounding the Main Drain site (Figure 1).
Diazinon concentrations were always lower at Pass Road than at Kamak suggesting that major
inputs were below Pass Road (Figure 4). However, on all dates diézinon concentrations at the

Pass Road site exceeded the DFG's chronic water quality criterion.
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Loads: D.ajly dry weather diazinon loads were similar (196-258 gms/day) in all tributarit;,s

. where orchards are a major land use with the exception of Colusa Drain' (Figure 5; Appendix C, |
Table 2). This observation is notablg"as the flow of the Sacramento and Feather. Rivers are about
sevén‘ﬁmes greater than Sacramento Slough. High ;oncentrations of diaéinon in Sacrainento :

| SI§Ugh are responsible for its contribution to load. Colusa Drain always exported negligible
amounts of diazinon. ,

Dr); weather diazinon load information is availablé only for upper Butte Creek at Pass Road

(F igure 6). .On each sampling date ﬁhe load incréascd downstream at 'Iﬁarpa‘ck. Mean daily loads
were about four times greater at Karnak than at Pass Road suggesting tinat about 25 percent of the |
diazinon orig'mateci above Pass Road and about 75 percent beléw this p[o'ix‘lt. The major sources
of diazinon below Pass Road are likgly to be Wadsworth Canai and th; DWR pumping stations |
at Obanion and Sacramento Avenue. |

WET WEATHER

First Storm - Diazinon Concentrations: Two inchés of rain fell between 22 and 25 January in

the City of Sacramento after a ten day dry period, three inches were recorded at the Cities of

Marysville and Red Bluff (Table 5):

Baseline dry weather diazinon concéntration and river flow before the storm at Sacramento
ranged from <30 to 50 ng/L and from 10,000 to 15,000 CFS, respectively (Figure 7;
Appendix C, Tables 1 and 2). Flow and diazinon concentrations began to increase at Sacramento

on 24 January, peaked on the 27th at 24,000 CFS and 236 ng/L and returned to background
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levels by 4 February. Eighty-five miles upstream at Colusa, pesticide concentrations also began

to rise on January 24th, but peaked a day later on the 25th at 90 ng/L and returned to baseline by

the 29th (Figure 8). -

Comparison of instream pesticide concentrations with the DFG- Hazard Assessment criteria
demonstrated that the acute criterion was exeeeded for one day at Colusa (25 January) and for
five days (24 to 28 January) at Sacramento (F igure\9, Table 6): Computation of a diazinon
.concentration four day running average demonstrates that instream values exceeded the DFG
chronic criterion at the City of Colusa for five days (24 to 28 January) and at Sacramentp for
eleven days (24 January to 3 February; Table 6). it is assumed, although no data were collected,
that the 85 miles of river between AColusa and Sacramento also exceeded the chronic criterion for

the five day time period between 24 to 28 January as both the up and downstream locations were

above the criterion throughout the time period.

Higher diazinon concentrations were observed in the Feather River than in the Sacramento River
(Figure 10). Diazinon concentration in the Feather River at Hwy 99 began to rise on 25 January,

“ peaked on the 26th and returned to baseline by the 29th. Twenty miles upstream at Yuba City,

diazinon concentrations were rising on the 24th, peaked on the 25th and decreased to background

concentrations by the 28th (Figure 10).

Comparison of Feather River diazinon concentrations to DFG hazard assessment water quality

criteria demonstrates that the recommended acute value was exceeded for four days at both
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Yuba City (24 to 27 January) and at HWY 99 (25 to 28 January; Table 6, Figure 10).
Furthermore, ’four day instream runmng average concen&aiions excecdejd"the DFG chronic
criterion at Yuba City for five days (I24 to 28 January) and at HWY 99 for eight. days (24 to

31 January). Comparison of the tlmmg of up and downstream exceedances suggest that the
intervem'né 20 miles of River between Yuba City and HWY 99 likely eicéeded the DFG acute
and chronic water quality-criteria for at least three (25 to 27 January) and five (24 to 28 January)
days, respectively. Diazinon concé#ﬁatiqns were ;vailable for tributaries only for 24 January

(F iéure 10). All sample concentrations, except for the Yuba River at Marysville, exceeded the

DFG acute water quality criterion.

Duﬁng the first storm, the highest diézinon concentrations were obse£ved iq Sacramento Slough
(Figure 9). Diazinon concenﬁatidqs at Pass Road began to rise by 25 January, peaked on the
26ﬂ1 but had not returned to baseline By the ;28t,h when sampling ceased (Figure 11). 'I'lhirty~six
miles downstream at Karnak, diazinon concentration began to rise on the 25th, a day later than at

- Pass Road, peaked on the 27th at 1400 ng/L, but had not returned to baseline by the last day of

|
I

saiﬁpling (31 January). All diazino:n concentrationé recorded at Pass J‘R;’ofad, and seven of eight
measurements at Karnak, exceeded the DFG acute water quality cn'ferion (Figure 11, Table 6).
Diazinon concentration was measu;ed on 24 Januéry only'in the primary agricultural tributaries
to'the lower Sacramento Slough/Blette Creek between Kamak (Sife 4) :and Pass Road (Site 5).
The 24th was at least one day prior to the entry of the largest pesticide concentrations.
Concentrations in the Main Drain (Site 15), Wadsworth Can.al‘ (Site }4), DWR pumping stati.on
at Obanion (Site 13), and at Sacrarﬁento Avenue (Site 12) all ekceedeci the DFG acﬁte water

quality criterion (Figure 11).
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Diazinon concentrations in Colusa Basin Drain were the lowest recorded for any major input to
the lower Sacramento River (Figure 9). Diazinon concentrations exceeded the DFG acute water
quality criterion on 27 January (94 ng/L) only, though, the four day running average diazinon

concentration exceeded the chronic criterion for five days (24 to 28 January, Table 6).

\ .
First Storm - Diazinon Loads: Measured diazinon loads (kg/day) in the Sacramento River at

Sacramento and predicted contribution from each tributary are presented in Figure 12. Measured
loads were calculated by multiplying the daily flow rate of the river at a site by the observed
diazinon concenh‘atiqn at that site. Predicted ioads were estimated by summing the céntribution
of each tributary after accounting for travel time to Sacramento. Differences between the
prédicted and measured loads are an indication of the reliability of the load estimates.
Substantial error may have occurréd in estimating trz;,vel ﬁme, in employing a single daily grab
sample to estimate pesticide concentrations, aﬁd analytical errors in measuring diazinon

concentrations and river flow rates. The largest single source of error was probably caused by

collecting a single grab sample daily.

The sum (four day total) of the predicted daily loads from tributaries over estimated actual -
measurements at Sacramento by about sixty percent during the first storm (Figure 12). The

largest difference occurred on 27 January when the measured load was only about forty percenf

of the predicted one.
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At Sacramento, maximum load was measured on 27 January (F igure 12). About 90 percent of
the load appeared to ha;fé originated from the Feathef River. One ‘pos:s%b'le explanation that the
predicted load was gfeater than estimated is that the maximum diazindn c0n£:ént_ration in the river
at Sacfamento may have been about double .the measured value and may have persisted for less

- than a day. Similar pulses with high amplitude and short duration have been observed in the San
.J oaquin River basin after large stoﬁﬂs (Kratié:r, 1997). Diazinon loads decreased at S'acr-amento
in spcceeding days mainly because of decreased co;tn'butions from the Feather River.' The
maximum load from Sacramento Slough peaked one day later than the‘F.eather River and
dec}ined slowly. This resulted in the pesticide pulse at Sacramento haviﬁg a "tail.” Contributions
from the Sacramento River above Ccﬁusa were rélatively. constant throﬁg!liout the sform at about
1.2 kg/day, while Colusa Basin Drain contributed less than one percent of the total load.

| Cémparison of the diazinon load of the Feather River at Yuba City and ;n HWY 99 demonstrate
that the wéfershed above Yuba City ;:onuibuted onlSl 250-400 gms/day (I)r about 4 percent of the
total load at HWY 99 (Figure 13). Therefore, 96 per;enf of the diazinon must have originated
from bc_e'lbw Yuba City. The load estjmate at Yuba Ci£y does not includf: input from Jéck Slough,
which enters the river on the side opbosite from our sampling site. W111ijlc=; limitea concentration
informatioﬁ is available for the tributaries, it is apparent that Jack Slc’)lig‘h and the Bear River may
have been maj or sources of diazinon to the Feather River below Yuba; City (Figure 10).
Sacramento Slough was the second ;r;ost important source of diazinon in the Sacramento River at

the Sacramento site (Figure 12). Comban'son of the daily load of diazinon at Pass Road and at

Karnak demonstrated that, on average, the load at Pass Road was oniy about 25 percent of that at
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Karnak (Figure 14). This implies that about 75 percent of the diazinon load measured at Karnak
entered below Pass Road. Again, while little information is available for the lower portion of the

slough, likely sources appear to be Wadsworth Canal and the DWR pumping stations at Obanion

and Sacramento Avenue (Figure 11).

Second Storm - Diazinon Concentrations: The second rainfall event was preceded by a seven
. \ .

day dry period and occurred between 6 and 11 February. Flow-and diazinon concentrations

increased in the Sacramento River and peaked on 10 February at Sacramento (Figure 7;

Appendix C, Tables 1 and 2). At Colusa, flow and insecticide maxima occurred two days earlier,

as in the first storm, on 8 February at 25,000 CFS and 200 ng/L, respectively (Figure 8).

Comparison of Sacramento River diazinon concentrations with the DFG water quality criteria -
demonstrated that the acute cﬁteﬁon was exceeded for two days at Colusa (8 and 9 February) and
for four days at Sacramento (8 and 11 February; Figure 15, Table 6). The four day running
average ;oncentraﬁon at both cities exceeded the DFG chronic criterion for six days (7to 12
Febmary). It seems safe to assume thét the inteweniﬂg eighfy-ﬁve river miles between Colﬁsa
and Sacramento eﬁceeded the DFG acute water quality criterion for at least two days (8 and 9
February) and the chronic critérion for six days (7 to 12 February) as both up and downstream

sites did during the same time period.

On the Feather River diazinon concentrations peaked at both Yuba City and at HWY 99 on
8 February at 120 and 147 ng/L (F igure 10), respectively. Both sites exceeded the DFG water

quality criterion of 80 ng/L on 8 and 9 February. The four day running average concentration
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exceeded the chronic water quality criterion at Yuba City for four days (7 to 10 February) and at

"HWY 99 for eight days (7 to 13 February, Table 6).

' Lower Feather River tributaries were sampled on three dates (8 to 10 February) during the
second storm (Figure 10). All measurements taken on Jack Slough exceeded the DFG acute
water qua]ny criterion while only ohe‘Yuba'I-{iver‘ sample did so. Measurements on Honcut

. ) \ ‘ '
Creek exceeded the chronic criterion while diazinon concentrations on Bear River were below

detection (Figure 10).

Diazinon concentrations were measured for eight days in Sacramento Slough ét Karnak and
Pass,Road (7 to 14 F ebruary) and for ﬁuee days iﬁ their principal agricultural tributaries (3 to 10 -
February; Figure 11). Diazinon concentrations at Pass Road were greater than at Kamnak for the
‘first ,th;ee days of the storm whereupon concentrations became larger dowpstream. All
tributaries except the pumping statioris at Obanion aﬁd Sacramento Avem;e discharged wéter
with higher concentrations than at the Slou'gh‘ site on all three days morﬁtored. Obanion and
Sacramento Avenue inputs‘pro.vided dilution ﬂows. The high diazinor éqhdgntrations at Karnak
may have originated in Wédsworth Canal, as it discharged water with 1,900 to 4,500 ng/l

diazinon. 'All diazinon concentrations measured in the Sacramento Slough drainage exceeded the

DFG acute water qﬁality criterion, some by as much as 40 to 60 fold (Appendix C, Table 1).

Insecticide concentrations were measured for eight days at Colusé Basm Drain (Figure 15;

Appendix C, Table 1). Diazinon concentrations were about three times greater than during the
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first storm and averaged 244 ng/l. Diazinon concentrations exceeded the DFG acute criterion for

seven days at this site (Table 6).

Second Storm - Diazinon Loads: The difference befween the predicted and measured diazinon
loads at Sacramento during the second storm was less than in the first storm (Figure 16), with the
exception of the first day (9 February), than during the first storm. The average percent k
difference between the observed and measured loa;s was 25 percent. In contrast to the first
storm, the diazinon load at Sacraménto exceeded the predicted load. Flow data were not
available for the Feather River on 9 February so an assessment of Feather River diazinon loads

are impossible to make and this undoubtedly contributed to the large difference between

predicted and measured loads for that date.

The largest loads at the beginni_ng of the storm were from the Sacramento River above Colusa
and to a lesser extent from the Feather River. As the storm progressed, inputs from Sacramento
Slough increased while loads from the upper Sacramento River and from the Feather River

declined. Colusa Basin Drain never contributed a significant diazinon load.

The observation that the Sacramento River above Colusa might be a major source of diazinon
was unexpected and, consequently, no monitoring sites were established to ascertain the

source(s) in the upper Sacramento River.

The second most important source of diazinon was Sacramento Slough. Comparison of loads in

Sacramento Slough at Kamak and at Pass Road demonstrated that 47 to 66 percent of the load
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originated below Pass Road (Figure 14), this result being similar to the first storm. Major

| sour;ces of diazinon below Pass Road. were likely to have beon from Wadsworth Canal and from
the DWR pumping stations at Obanion and Sacramento Avenué as on»oaoh occasion the
concentrations of diazinon at these two sites were the highest in Sacraxﬁe_nto Slough. The Main

Drain may have been a major source of diazinon to Butte Creek above Pass Road.

i i

Diazinon loads in the Feather River, while less important than from the upper Sacramento River

- and from Sacramento Slough, were also estimated. The results demonstrate like in the first

storm, that 61 to 94 percent of the load originated below Yuba C1ty (Flgure 13) A major source

may have been Jack Slough (Figure 10).

Thlrd Storm—Diazinon Concentratlons The tl:urd storm was the smallest with about an inch

of rain in Sacramento on 17 and 19 F ebruaxy (Table 5 ). Twice this amount fell in Redding. As
| with the first two storms, the flow of the Sacramento River at Sacramento increased and peaked
on the 22nd, two to three days aftof the last precipitation (Figure 7). However, unlike previous
stoﬁns; only a small increaso in amoient diazinon coocen_tration'was o‘bgférved. The average four
day concentration at Sacramento between the 21st and the 24th, exceéded the DFG chronic
water quahty criterion (F igure 17). Kuivila and Foe (1995) also noted a marked decrease in
dxazmon concentratlons in the Sacramento River during the tb.ll'd storm of the month in'1993.
The cause is unknown, but the authors speculated that two storms ma); be sufﬁment to ‘cleanse’
the watershed of diazinon after dormant spray applications.

At Colusa, both flow and diazinon ooncentfation increased rapidly and boakéd on

24 .



21 February at 20,900 CFS and 105 ng/l, respectively (Figure 8). Diazinon concentrations
exceeded the DFG acute criterion for one day (21 February) and the four day running average
value exceeded the chronic criterion for four days (18 to 21 February, Figure 17; Appendix C,
Table 1). Limited sampling was conducted above Colusa (Table 7). These vdata are difficult to
interpret as no flow measurements were available for Tehama and Hamilton City (Appendix C,
Table 2). However, the results suggested tﬁz;t one or more somce; exist between Bend and Vina.
As aresult, 27 miles of river (Red Bluff to Vina):xceeded thé DFG acute criterion on the 17th,
49 miles (Vina to Butte City) on the 19th, and 40 miles (Ord Bend to Colusa) on the 21st. More

sampling is required to determine the location of the sources of diazinon in the upper Sacramento
) ! .

River.

The Feather River, consistent with other storms, reacted the most rapidly of all the Sacramento
River tributaries and had a peak diazinon concentration at HWY 99 on the 17th, the first day of
the storm (Figure 10). Diazinon concentration on the 17th was 58 ng/l (Appendix C, Table 1).

'Jack Slough again appeared to be an important diazinon source. The DFG acute water qua.lify

criterion was exceeded in the Slough on all four sampling dates.

: Sacraniento Slough, as during previous stormis, had the highest diazinon concentrations of any
monitored tributary (Figure 17). Concentrations at Karnak were above the DFG acute criterion
for five days (17 to 21. February) and. abové the chronic criteri;)n'for all seven days monitored“
(Figure 11; Appendix C, Table 1). Diazinon concentrations did not appear to change rapidly at
the Karnak site. Concentrations in the Slough at the beginning of the third storm appéared

similar to those measured at the end of the second one (Appendix C, Table 1). So, it is not.
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known whether the diazinon measured during the third storm resulted primarily from continued
runoff from the second one or was ‘néw’ runoff. Upstream monitoring ;siiggested that the Main
Drain, Wadsworth Canal, and DWR pumping stations at Obanion and Sva,cramen‘_co Avenue were

important sources (F igure 11). Sixteen of twenty samples collected at tthe four sites exceeded

the DFG acute criterion; 17 samples exceeded the chronic criterion.

‘ \ .
‘Diazinon concentrations in Colusa Basin Drain also iricreased, producing a double peak on the -

21st and 24th (Figure 17). The cause of the bimodal peak is not knéwn though it may have been
due to the bimodal rainfall pattern. Diazinon concenjtrati;)ns exceeded the DFG acuteland four |
day running average criterion for two and seven days, respéctively (FigUre 17; Appendix C,
Table 1).

Third Storm - Diazinon Loads: Fourteen and a half kilograms of diazinon were exported from

the Sacmﬁento River Basin during tine third storm (Appendix C, Table 2). This is about a ﬂlird
of the load transported past the City‘of Sacfamento during each of the previous two. storms.® Itis
notvknown whether the decréase in diazinon load occdxred because the th;rd storm had the
smallest amount of rain or whether the previous two storms “washed oﬁ” most of the available
insecticide. Kuivila and Foe (1995) also nbted a decrease in loads,exppfted‘from both the

Sacramento and San Joaquin basins‘after the second storm of the month.

6 ) . .
39.1 and 43.6 kilograms of diazinon were calculated to haye been exported during the first and second storms, respectively (Appendix C,
Table 2).
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The majority of the diazinon load originated from the upper Sacramento River during the third
storm (Figure 18). As previously explained, the sources of the insecticide are not known, though

much of it appeared to have originated in the 40 mile reach between Bend and Vina (Table 7).

Sacramento Slough was the second most important source of diazinon (Figure 18), exporting an
estimated 2.5 kg/day of diazinon, or about 1.7. percent of the total load, from the Sacraménto
River watershed (Appendix C, Table 2). Unlike pr:vious '.;:tomis, the load seems to have come
about equally from above and below Pass Road (Figure 14).- As noted above, major sources |

appear to be the Main Drain, Wadsworth Canal, and the DWR pumping stations at Obanion and

Sacramento. Avenue.

In conclusion, water year 1994 was critically dry. As in February 1993, flow and diazinon |
~ concentrations increased in the Sacramento River at Sacrémento after the three largest rain
storms of the month, peak concentrations being 236, 253, and 51 ng/i. Eighty-ﬁve miles
upstream at Colusa, flow and diazinon concéntratibns also increased after each rainstorm,
maximu:ﬁ concentratiqns being 88, 200, and 105 ng/lj The primary source of the diazinon
during the first storm was from the Feather River. Important Feather River sources were Jack
Slough and the Bear River. The primary sources of diazinon in the Sacramento River during the
second and third storms were from the Sacramento River above Colusa and from Sacramento
Slough. The principal sourcé(s) of diazinon in the upper Sacrament_é River were not identified,
but appear to be located between Bend and Vina. Important sources of diazinon in Sacramento
Slough were the Main Drain, Wadsworth Canal and the DWR pumping stations at Obanion and

Sacramento Avenue. Colusa Basin Drain was never a major source of diazinon.
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Comparison of instream diazinon con@:entrations to the DF G’s water quality criteria reveals that
the Sacramento River at Sacramento during January/F ebruary 1994 escceeded the acute and
chronic criterié for nine and 19 days, ’respectively (Table 6). Similar multiple ¢xceedaﬁces

also were observed in the Sacramento River at Colusa, the Feather River at Yuba City and at

- HWY 99, Sacramento Slough at Pass’ Road éﬁd Ka{nak, and in Colusa B.‘;lsin Drain. DFG
recommends thai their acute criterion may not be exceeded more than once every three years for
an hpur and theif chronfc criterion fo,1" no xﬁore than four days. ObviouSIy; the freéuency of

- exceedance of both the acute and chronic diazinon criteria was much greater than that during

January/February 1994 in many Sacr’amenfo Basin waterways.

Other Chemicals: Thirty pesticides were detected in the USGS central laboratory scan

(Appendix D, Table 1). No chemical concentration, vﬁth the exceptior‘l of diazinon, was above a
recommended water quality criterion or toxicity effect levél found in tﬁe published literature.
This inclu’clled chlorpyrifos and mﬂaﬁon, two other dormant spray in.ée;ﬁcides. No information
- was available for perméthrin and esfenvaleratc. Pesﬁ’;:ides identified in ;the GC/MS scan at

| USGS Sacramento lai)oratory are in?Appendix D, Table 2.
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Interestingly, the herbicide simazine was ubiquitous at low concentrations throughout the basin.”
Simazine is commonly applied in the watershed on almonds and on right of way (Department of |
Pesticide Regulation, 1997). Auazine, another triazine herbicide, was common in the |
Sacramento River at Colusa, the Feather River at HWY 99, and at Colusa Basin Drain.®
Concentrations of atrazine increased in Sac@ento Slough at Karnak and in samples coilccted at
\

the DWR pumping station at Sacrmhentp Avenue after 17 February, suggesting a recent local

application. Atrazine is commonly applied to corn and along road sides (Department of Pesticide

t

Regulation, 1997).

Carbofuran and molinate were detected in the discharge from all waterways where rice is grown.
Thiobencarb, another commonly used rice herbicide, was detected in only 58 percent of the
samples. The three chemicals are typically applied in rice culture in May and June about six
months earlier. The Central Valley Water Quality Control Plan for the Sacramento River has a
conditional prohibition for discharge of irrigation return flows containing carbofuran, molinate
aﬁd ﬂﬁobeﬁcarb if concentrations are above the Basm Plan performance goals.. Measured

concentrations were below performance goals for all three pesticides.’

T . '

Simazine was detected in 94 percent of all samples at concentrations between 10 and 1,200 ng/l (Table 1, Appendix D).
8 . E .

Atrazine was detected in 46 percent of all samples at concentrations between 3 and 5,300 ng/t (Table 1, Appendix D).

9
Values for carbofuran, molinate, and thiobencarb ranged between 23 to 370, 22 to 420, and 2 to 42 ng/l. Performance goals for the three

pesticides are 0.4, 10, and 1.5 ug/L, respectively (Central Valley Basin Plan, 1990)
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Table 1. Summary of stonefruit and almond acreage in the northern Sacramento River Valley. The data are from
the U.S. Department of Commerce (1987).

Orchards

County Almonds Aéples _Apricots  Peaches  Pears  Plums Prunes  Sum of Orchards
Butte 37,870 150 2,118 10,071 50,209
Colusa 16,900 4,800 21,700
>Glenn 14,659 7,229 21,888
Sutter 4,299 411 33 7,189 648 - 48 20,663 33,261
Tehama 6,928 69 8,660 L~ 15,657
Yolo - 1,546 " 664 19 515 2,175 11,019
Yuba 1,840 3,834 1 1,93-4 ‘ 17,608

. Total 90,042 56i 697 13,329 1,163 48 65,532 171,372




Table 2. Recovery and precision data from six determinations of
‘compounds amended at 100 ng/L into laboratory water at the U.S.
- Geological Survey Central Laboratory (Zaugg et al. 1995). .

Mean o Preliminary
| observed ' Mean = estimated
Compound concentration | recovery - MDL
(ng/L) (B o1 (ng/L)
- Alachlor 86 N 8 9
Atrazine '+ 89 89 17
Chlorpyrifos &3 - 8 5
Cyanazine - 96 - 96 13
Dacthal (DCPA) 82 2 4
Diazinon 77 77 8
EPTC 80 80 5
Ethafluralin " 54 ' 54 cui 13
Ethoprop ‘ 80 . 80 12
HCH, alpha- 7T 7
Malathion 90 9 14
Metolachlor ' 92. 92 ‘ 9
Metribuzin 42 42 12
Molinate .82 S 82 cee o 1
Napropamide 83 83 10
Parathion-methyl 73 73 L 35
Pendimethalin 46 46 18
Phorate . T T 1
Prometon : 77 77 -8
Simazine ‘ 76 - 76 -8
Tebuthiuron 88 - 88 15
‘Terbufos . . 74 74 12
Thiobencarb 85 85 8
Trifluralin - 47 .. 47 ‘ 12
Atrazine, desethyl 12 12 v 3
Carbaryl 151 - 151 046
Carbofuran " 108 108 13
Terbacil ‘ 75 ‘ 5 30
Dimethoate 11 11 1024

ng/L, nanogram per liter; MDL, methéd détection limit "
14/1]69 Upek 0,008 pob Moa I vt e |
ot LW[/‘J ~ /"74““/'- & M Wﬁ-k_,w %Mm C .=t

R
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Table 3. Recovery of insecticides spiked at 100 ng/L into organic free
Sacramento River water (Crepeau et al. 1994) )

Mean Modified
observed Mean estimated
Compound concentration recovery MDL
(ng/L) \S (%) (ng/L)
Carbofuran 82 82 44
Diazinon 74 74 38
Methidathion 75 T 31>
Molinate ' 89 89 110
Simazine - 74 74 60

‘ng/L, nanogram per liter; MDL, method detection limit
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Table 4. Distance and estimated travel time of water to the City of Sacramento (Site 1) from all primary orchard sampling
sites. Travel times are rounded to whole days (i.e. 12 - 36 hours = 1 day, 36 - 60 hours = 2 days). River velocities
-are from DWR (1962). ’

Velocity Travel Time
Location (Site #) River miles above Sacramento (mph) (Hours) ‘ (Days)
' VCity of Colusa (7) 85 : 1.50 - 60 -2
_Colusa Drain (6) . ) 300 1.25 24 1
Karnak (4) 21 | 1.25 17 : 1
" Feather River 2) 20 1 25 16 - 1

City of Sacramento (1) = 0 : ' 1.00 0 ' 0 -
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Table 5. Daily precipitation (inches) in Red Bluff, \Colusa, Marysville, and Sacramento for January 1 through February 28, 1994 (Desert Research Institute,

1997).

Location Date

Red Bluff

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 -

January 021 0 0 011 000 0 O0 011 0 0 0 O 0 0 0 0 003 016 1,16 059 068 002 0 0 0 0 0
February 0 0 0 0 0 143 07 014 0O 034 0 O 0 1.6 0 109 022 013 0 O © T 061 0 0

Colusa

January 0 0.05 0 003 012 0 0 0.08 T 0 0 [4] 0 0 0 0 0 0 0 0 0 0.6 044 006 0,38 0.2 0 0 0 0
F:brunry 0 0 0 0 0 0.58 1.22 0.14 0 0.03 0.01 0 [4] 4] 0 0 035 T T 049 . 0 0 0 0 4] 0.12 T 0
Marysville

January [4] 0 0 0.28 0.11 0 [+] 0 0.03 T 0 0 0 [1] 0 0 0 0 0 0 098 0.64 06 0.62 0 0 0 0 0
Fcbrunry 0 0 0 0 02 L5 03 4] 0.0 0.08 .0 0 0 0 0 0.5 0.05 0 0.6 008 O 0 0. 0 0.19 0.03 0
Sacramento

January T 0 T 006 0 0 0 0.12 O 0 0 0 0 _0 0 ] 0 0 0 0 0 025 0.47 0.79 0.43 0 4] 0 0 0 "]
February 0 0 ©0 O T O08% 067 023 0 003 © © © ©O O 009 054 001 05 0 005 .0 ©0 © © 019 0 O

T = Trace
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Table 6. Summary of the number of days that the California DFG water quality criteria for protection of freshwater aquatic life
were exceeded in the Sacramento Basin during the 1994 orchard dormant spray-season. DFG Tecommends that the acute criterion
may be exceeded for one hour and the chropic one for up to 4 days once every three years without causing ecological damage.

Location : First Storm Second Storm Third Storm - All Storms
(days) (days) (days) (days)
] Acute | Chronic | Acute | Chronic | Acute | Chronic | Acute Chronic
Sacramento R. @ Sacramento 5 11 4 6 0 2 9 19
Sacramento R. @ Colusa 1 5 2 6 1 1 - 4 12
Feather R. @ Yuba City 4 5 2 4 | o 0 6 9
Feather R. HWY 99 4 8 2 7 0 6 15
p
Sacramento SI. @ Pass Road | S s | 7 8 | 5 | 17 19
~Sacramento S1. @ Karnak 7 8 8 8 5 7 20" 23
Colusa Drain 1 ' 5 |.5 _5 | 2 T 8 | 17 -




Table 7. Diazinon concentration and loads in the upper Sacramento River Basin during the third storm of 1994. The distance

(miles) and travel time (days) between each site and the City of Colusa are indicated in the ldst two rows. Blanks indicate that no -
sample was collected.

6€

Diazinon concentration (ng/L) / diazinon load (kg/day)

Date Bend Red Bluff | Tehama Vina Hamilton | Ord Bend | Butte City Colusa
17 Feb <30Y 80/1.8 120/ 168/4.5 50/ <30/ 17/0.3
18 Feb <30/ 50/ | 120/4.3 134/ 90/3.5 110/4.1 41/4.6
19 Feb - <30/ <30/ 30/ 36/1.1 40/1.4
20 Feb <30/ 7 33/1.1
21 Feb <30/ 65/2.3 70/ 100/4.4 105/5.4
Distance 114 101 8 74 55 - 40 25 0
(miles) ) : ’ B , -

Travel time 2 1 1 1 1 1 0 0

(days)? '

LELISA detection limit.

2 Assumes a travel velocity of 3.0 miles per hour (Department of Water Resources, 1962).
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Figure 1. Map of sampling sites (not to scale). Primary sites are numbered 1 through 7, secondary sites are
numbered 8 through 22. See text for description of the sampling strategy.
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Figure 2. Summary of diazinon use on stonefruit and almond orchards in 1993 - 94, Data from the Department of Pesticide
Regulation (1997). : '
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Figure 3. Diazinon concentrations (ng/L) in the Sacramento River at Sacramento and in principal tributaries draining

ofchard areas during dry weather in 1994. The two horizontal lines at 40 and 80 ng/L are the California DFG acute and
chronic water quality criteria for protecting aquatic life.
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Figure 4. Comparison of diazinon concentrations at Karnak on Sacramento Slough (Site 4) and 36 miles upstream at Pass Rd.

(Site 5) during dry weather. The t{wo horizontal lines at 40 and 80 ng/L are the DFG acute and chronic water quality criteria
for protecting aquatic life. '
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Figure 5. Average percent contribution of diazinon to the Sacramento River at the City of Sacramento from principal waterways
draining orchard areas during winter dry weather periods.
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DIAZINON LOAD (g/day)
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Figure 6. Comparison of diazinon loads (g/day) during dry weather at Karnak on Sacramento Slough (Site 4) and 36
miles upstream on Butte Creek at Pass Rd. (Site 5).



Ly

600W

DIAZINON CONCENTRATION (ng/L)

- ainfall (inches) | o000
e flow (CFS)
| | ) —e—diazinon (ng/L)
500“ | | 7 150000
0.82
400 - | 0.79 L,
&
€
' x
o -30000 é
o 120000
100 4 1, .
0 -
P 14
January February

'Figure 7. Rainfall (inches), flow (CFS), and diazinon concentration (ng/L) for the Sacramento River at Sacramento in
January and February 1994. ' '
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Figure 8. Rainfall (inches), flow (CFS), and diazinon concentration (ng/L) for the Sacramento River at Colusa in
January and February 1994. '
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Figure 9. Diazinon concentration (ng/L) in the Sacramento River and in the principal orchard tributaries between the Cblusa and
Sacramento for the first storm (Janpary 24 - 28). Upstream sites are listed to the left. The two horizontal lines at 40 and 80 ng/L are

the DFG acute and chronic diazinon water quality criteria for protecting aquatic life. Blanks indicate absence of data Astericks are
for values less than the ELISA detection limit (30 ng/L).
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Figure 10. Diazinon concentration in Feather River watershed during each of three storms. Downstream
sites are listed to the right. The two horizontal lines at 40 and 80 ng/L are the DFG acute and chronic
diazinon water quality criteria for protecting aquatic life. Blanks indicate absence of data. Astericks
indicate that diazinon concentration were below the ELISA detection limit (30 ng/L). Note that diazinon

concentrations are on a log scale. See Figure 1 for site locations.
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Figure 11. Diazinon concentration in Butte Creek, Sacramento Slough, a‘ﬁ their tributaries during each of
three storms. Downstream sites are listed to the right. The two horizontal lines at 40 and 80 ng/L are the
DFG acute and chronic diazinon water quality criteria for protecting aquatic life. Blanks indicate absence of
data. Astericks indicate that diazinon concentration were below the ELISA detection limit (30 ng/L). Note
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Figure 12. Predicted and measured diazinon mass load (kg/day) in the Sacramento River at Sacramento during January 24 to 28

rainfall event. Predicted values were estimated by summing the mass load from tributaries after accounting for travel times.
Travel time estimates are presented in Table 4. '
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Figure 13. Comparison of Feather River diazinon loads at Yuba City and at Hwy 99 for each of
three storms. The load estimate at Yuba City was lagged by a day to account for the travel time

between the two locations. Note that diazinon loads are on a log scale.
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Figure 15. Diazinon concentration (ng/L) in the Sacramento River and in the principal orchard tributaries between Cities of
Colusa and Sacramento for the second storm (February 6 to 11). Upstream sites are listed to the left. The two horizontal
lines at 40 and 80 ng/L are the DFG acute and chronic diazinon water quality criteria for protecting aquatic life. Blanks
indicate absence of data. Astericks are for values less than the ELISA detection limit (30 ng/L).
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'Figure 16. Predicted and measured diazinon mass load (kg/day) in Sacramento River at Sacramento during 9 to 13 February. Predicted values were
estimated by summing the mass load from tributaries after accounting for travel times. Travel time estimates are presented in Table 4. The results

suggest that the major source of diazinon in the Sacramento River at Sacramento originated from both Sacramento Slough and above Colusa. Flow
data were not available for Feather River on 9 February.
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Figure 17. Diazinon concentrationS (ng/L) in the Sacramento River and principal orchard tributaries between Colusa and”
Sacramento for the third storm (February 17 to 24). Upstream sites are listed to the left. The two horizontal lines at 40 and

80 ng/L are the DFG acute and chronic diazinon water quality criteria for protecting aquatic life. Blépks indicate absence of
data. Astericks are for values less than the ELISA detection limit (30 ng/L). ‘
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Figure 18. Predicted and measured diazinon mass load (kg/day) in Sacramento River at Sacramento during 19 to 24 February. Predicted values
were estimated by summing the mass load from tributaries after accounting for travel times. Travel time estimates are presented in Table 4. The
results suggest that the largest source of diazinon in the Sacramento River at Sacramento was from above Colusa.
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Figure 15. Diazinon concentration (ng/L) in the Sacramento River and in the principal orchard tributaries between Cities of
Colusa and Sacramento for the second storm (February 6 to 11). Upstream sites are listed to the left. The two horizontal
lines at 40 and 80 ng/L are the DFG acute and chronic diazinon water quality criteria for protecting aquatic life. Blanks
indicate absence of data. Astericks are for values less than the ELISA detection limit (30 ng/L).




Table 1. Primary sampling sites, description of their location, and rationale for selection.

Site No.

éua—fo/znfwd""ié’o

MIW**&W

Location

Sampling Site Description

Sampling Rationale

%ef,l.. i-l /1\) Sacramento R. @ City of Sacramento
A IS¢ g9 OFE IS bt O
2

3 Feather R. @ Yuba City
C- L SPrqaSn (1_3‘5__%3

Feather R. @ Hwy
ke St (Rt SIMI20003E ﬁ‘

3 W 4 +3b Sacramento Sl. @ Karnak 57/ urJO?ElO
TSlevsbe Lowwr T
( . Butte Creék @ Pass Rd
\ T SimenolEe 3
C3Cupus” 1214 23

W ’
7 51 r/ruazzo?

7) Sacramento R. @ City of Colusa
925" -
120°5G°57"

oML 01W2G

Colusa Drain @ nghts Landing

Tower Bridge at Capitol Malil

I & 24M 0T J04ESS”

Hwy 99 Bridge

West bank below Hwy 20 Bridge
Bridge off Ely Rd.

Pass Road Brldge
Road 99 E Bridge

Brldge on Rlver Road at City of
Colusa -

Integrates all inputs from the Sacramento Basin.

Integrates all upstream inputs to Feather River.

Integrates all inputs from upper Feather River
Basin except Jack Slough. Source of Yuba City
drinking water.

Integratgs all exports from Butte Slough.

Inputs from Chlco area carried down Butte
Creek.

Input§ from orchards along Coastal range
draining to. Colusa Drain

Inputs from all orchards located along the upper
River above Colusa including inputs from the
Chico-area.




Table 2. Secondary sampling sites.

Site No. Location Tributary to:
Flacer Co 2 13/ 05€ 03
8 Bear River @ Berry Rd. Feather River
9 Yubg River @ Mggygfyi}}lglzq g,; ?,?0;" ‘ F&ther. River
{

10 Jack Sl. @ 14th Street in Marysville Feather River

11 Honcut Ck. @ Chandler Rd. \ Feather River

12 Sacramento Outfall @ DWR pumping plant Butte Slough
on Sacramento Rd. Cew#llc. 2 ? -

13 Obanion Outfall @ DWR pumping plant on Butte Slough

Obanion Rd.
14 Wadsworth Canal @ Franklin Rd. Butte Slough
Butte Slough

15 Main drainage canal to Cherokee Canal
Colusa Hwy - '

16 _ Butte City @ Hwy 162 Bridge

1752'(’»/("} Ord Bend @ Ord Bend Road Bridge

18 Hamilton @» Hwy 32 Bridge

19 Vina @ South Avenue Bridge

20 JW“l"'z:h;ama @ Aramayo Way Bridge
21 Red Bluff @ Balls Ferry Bridge

22 V Bend @ Bend Ferry Road Bridge |

Mainstem Sacramento River
Mainstem Sacramento River
Mainstem Sacramento River
Mainstem Sacramento River
Mainstem Sacramento River
Mainstem Sacramento River

Mainstem Sacramento River
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GC/MS at both the USGS Central Laboratory and at Sacramento, and at UC Davis by ELISA.

The mean percent difference st/ 30 percent. \J/

J

V

V

’{% Location Site Date ELISA GC(Sac) | GC(Colo) |% difference*
Feather River @ Hwy 99 2 01/04 30 40 - 25
01725 2707260 293 10
01726 960 782 19
01/26 960 60 21
0127 420/460 379 14
0127 420/460 370 16
01/28 440/450 150 66
01/28 440/450 180 60
02/08. . 155 140 10
02/09 145 110 24
0213 \ 140 21 | 85
Feather River @ Yuba City . 3 01/04 16 36 | 35
' 01724 100 66 M4
01725 160 171 6
i 01727 95 63 I 34
01/28 85 38 55
02/08 90 150 40
02/09 100 100 0
Sacramento Slough @ Karnak 4 01/12 30 82 I 63
01/12 30 86 65
01/17 110 87 21
01721 60/65 93/83 | 29
01724 44 89 | 51
01/24 44 89 | 51
01725 88 106 17
01725 88 130 k7)
01/26 130 104 20
01/26 130 140 7
01/27 1400 1120 20
01/27 1400 . 1400 0
01/28 440 502 12
01/28 440 640 31
01/29 500 590 15
01/30 320 410 2
01/31 175 320 45
02/04 80 86 1
02/04 80 180 56
02/11 850 800 6
02/12 590 480 19
02/13 500 290 42
02/14 2507230 220 8
02/17 290 170 41
02/18 95 180 47
- 02/19 90 150 40
02/20 130 160 19
02/21 190 170 11

* percent difference is (high-low)/highx100
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labie 1. (continueq)

Location Site © Date ELISA .GC(Sac) | GC(Colo) |% difference*

Butte Creek at Pass Rd. 5 01/04 28 57 51
' 01/12 '35 79 56
0124 145 105 | 28

0124 145 i 110 24

01725 180 226 - 20

. 0126 300 ' 350 14

01726 300 353 15

L0127 230 219 5

0128 190 161 15

0204 125 62 50

02/08 1000 1000 0

02/09° 330 280 15

0210 .300 240 " 20

011 180 160 11

. 012 170 150 12
02/13 450 160 64

0217 180 140 22

0220 165 .81 51

0221 80 110 27

Colusa Drain 6 01724 30 36 17
01724 30 6 17

0126 . 30 42 29

01726 30 ‘ 53 43

01727 42 60 30

01727 42 180 77

01728 48 55 13

01/28 48 53 9

01/31 42 49 14

02/08 360 - 300 17

02/09 .210 170 19

02/10 350 340 3

011 380 360 5

012 230 2 90

02/13 420 120 7

02/14 . 81 84 4

0U17 - 38 . 49 22

02/18 30- 54 44

02/19 30 44 32

02/20 57 41 28

0221 65 80 19

Sac. River @ Colusa 7 01724 - 160 52 13
0124 60 55 8

01127 42 46 9

01/28 . 90 38 58

02/04 48 20/17 61

02/04 . 48 13 73

02/08 180 ' 220 18

* percent difference is (high-low)/highx100
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Location Site Date ELISA GC(Sac) | GC(Colo) |% difference*
Sac. River @ Colusa 7 02/09 125 140 11
02/10 30 57 47
02/13 34 3 32
02/20 41730 28 21
02/21 80 130 38
Bear River 8 0124 135 203 . 33
01/04 160 120 25
Yuba River @ Marysville 9 01724 48 35 27
, 02/09 190 2. %
Jack Slough 10 01/04 95 : 200 53
: 01724 \ 1250 767 39
. 01724 1250 390 69
02/08 330 640 48
02/09 280 250 11
02/10 300 190 37
0217 230 210 9
018 400 220 45
0219 290 190 34
02/20 220 - 32/160 56
Honcut Creek 11 01/04 200 150 25
01/24 73/130 105 3
DWR Pump Plant @ Sac. Rd 12 01/04 200 420 52
: o 01724 270 230 15
01724 270 290 7
. 02/08. 1800 2800 36
02/09 940 1000 6
02/10 700 500 29
017 370 190 49
02/18 110 150 27
02/19 140 160 13
0220 290 150 48
DWR Pump Plant @ Obanion Rd. 13 01/04 280 130 54
01724 115 122 6
02/08 350 300 14
02/09 580 760 24
02/10 580 530 8
02/17 340/270 220220 28
02/18 210 270 22
Wadsworth Canal 14 01/04 700 170 76
01724 1250 569 54
01/24 1250 740 41

* percent difference is (high-low)/highx100
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AaAUEC Lo \\.'uuu.udcu; ' : ‘ :
Location Site Date ELISA GC(Sac) - | GC(Colo) |% difference*
Wadsworth Canal 14 02/08 2000 = 4800 58
: - | 0210 1800 2000 10
017 190 140 26
02/18 310/330 3607380 14
019 420 430 2
L 02/20 290 220 24
02/21 550 550 0
Main Drainage Canal 15 01/04 57 200 72
01724 1350 1342 1
1 01/24 1350 1500 10
. 02/08 - 2000 2900 31
- 02/09 800 1000 20
02/10 N 600 550 8
- 02/17 340 230. 32
. 02/18 400 360 10
02/19 95/165 180 28
Butte City 16 | o | 155 64 59
- Hamilton 18 | o218 | 230 38 83
Vina 19 | 0217 165 170 3.
| .o18 210 29 86

i

* percent difference is (high-low)/highx100
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Table 2. Difference in diazinon concentration (ng/L) of split surface water samples analyzed by

GC/MS at both the USGS Central Laboratory and at Sacramento. The mean percent

difference was 19 percent. {
\l/ 314 ’\\/ \/
Location site (#) " date Arvada Sacramento % difference®
Feather R.@ Hwy 99 2 01/26 740 782 5
: 01/27 370 379 2
01/28 180 150 17
Sac Slough@ Karnak 4 01/12 82 86 5
01/24 89 89 -0
01/25 130 106 . 17
01/26 o 140 104 26
- 01/27 N 1400 1120 20
. 01/28 640 502 2
02/04 180 86 52
Butte Creek 5 01/24 110 105 5
01/26 350 353 1
Colusa Drain 6 01/12 18 20 10
01/24 36 36 0
01/25 60 30 50
01/26 53 42 21
01,27 180 60 67
01/28 53 55 4
02/04 .29 25 14
Sac R.@Colusa 7 01/24 52 55 5
02/04 20/17 13 30
Jack Slough 10 01/24 390 767 49
DWR Pump Plant@:-Sac Rd. 12 01/24 290 230 21
Wadsworth Canal 14 01/24 740 569 23
Mam Drainage Canal 15 01/24 1500 1342 11

*percent dif_ference_is (high-low)/highx100
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Table 3. Percent recoveries using GC/MS of 164 deuterated diazinon amendme
into separate samples of laboratory water at USGS Central Laboratory. Mean

95 percent. .
% Recovery % Recovery % Recovery % Recovery

) : 100 100 70
90 100 ° 100 100
100 80 - .90 100
100 100 90 100

90 100 100 100

80 100 . 90 100
80 100 100 90

80 100 100 100 ;

- 80 100 90 100
100 100 100 100
90 100 00 100

. 9 100 80 100
) 100 90 80
80 %0 100 90
80 100 %0 100,
90 100 100 100
80 100 ! 100 1100
80 100 100 100
80 100 100 " 100
80 100 %0, 90.
90 | 100 100 %
80 100 ' 100 100
80 100 100 100, |
100 100 100
100 100 ' 100
100 100 100 |
100 100 " 100 :

' 100 100 100
100 100 . 100 |
100 100 100
100 100 ' 100
90 100 100
80 100 100
80 100 100
80 100 100
100 9% 100
90 100 100
100 100 100
90 100 ' 100
) 100 . 100
80 100 100
80 100 ' 100
100 100 . 100
100 100 100
80 100 ' 90
100 90 - 100
70 80 100

- 68




Table 4. Differences in diazinon concentration (ng/L) of the same field sample
analyzed twice at UC Davis by ELISA. The mean percent difference was 20 percent.

location site date split 1 split2 | % difference* |
Sac R. @ Tower Bridge 1 o119 28 33 18
0124 42 - 43 2
02/02 32 30 6
02/17 28. 32 14
02/23 53 49 8
Feather R.@Hwy 99 2 02/25 270 260 4
02127 420 460 10
02/28 \ 440 450 2
Sac Slough @Karnak 4 01/21 60 65 8
. 0214 250 300 20
Sac R.@Colusa 7 02/20 41 . 30 27
Honcut Creek 11 01/24 73 130 ;78
O’Banion 13 02/17 340 270 21 .
Wadsworth Canal 14 02/18 . 310 330 6
Main Drainage Canal .15 02/19 95 165 74

* percent difference is (high-low)/highx100
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Figure 1. Correlation of diazinon concentration (ng/L) in surface water samples analyzed by GC/MS
at the USGS Central Laboratory and at Sacramento. Data are presented in Table 2, Appendix B.
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- Figure 2. Correlation of diazinon concentration (ng/L) in surface water samples analyzed at the
USGS Central Laboratory and at Sacramento by GC/MS, and at UC Davis by ELISA.
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Figure 3. Mean change in concentration (ng/L) and +/- 1 SE of diazinon splked into three replicate flasks of laboratory and Butte Creek surface
water and held for up to a 60 day time period. Analysxs by ELISA
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.Appendjx C: Summary of Diazinon Concentration and Loads
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e e ————— ATy

s"ﬁﬁ’&g?é"’ ) GC/MS | GOMS Site 2: Feather R GC/MS | GO/MS
- Sacramento : Arvads  |Secramentof | @ Hoy 99 { Arvada |Secramento
ELISA Colorado_| California | Average 5 ELISA | Colorado | California | Avera
Date Date
Jan | Jan 1
2 { 2
3 bdt | _ bdt 3
4 | 4 30 -1 40 35
5 bdt | bdt s '
[ ( 6 1
7 bdt | " bat 7 '
3 { ‘ 3
9 i ' 9
) bdt | bdt 10
i } 11 |
2 bdt "} . bdt 12 bdt 44 44
13 i 13 T
14 bdt ] bde 14 |
13 ! 15
16 ] .16 1
17 46 ) 46 N 36 ; ) ] 36
18 . ] 18 , I ! |
19 . /33 ) f 305 19 i |
_20 - ] 20 ] 1
21 bdt - |} (I BT bdt ‘ [ bdt
22 } ; 5 ' ol i
23 o} ] 3 ] | ] I
24 4233 | | 42.5 24 | bdt ] | bdt
25 40 b | 40 .15 ) 270260 | - | 293 | 263
26 97 } 97 2% 7 960 I60 - ] 182 | 834
27 236 | 36 27 7007460 | 3701 319 | 401.35
23 151 1 151 28 440/450 180 | 150 | 305
29 133 | 133 29 30 | I I 30
30 82 1 8 30 (. bdt | | | bdr
31 76 1 76 T I~ bat 1 _ i { bde
Feb ! 41 i T4l Feb | i B
2 32730° | {3l ) ] ]
3 39 ' EEE 3 I i | I
4 bdt ] ] ' bdt 3 1 -bdt | | 12 |
5 j 5 ] | !
[ ) [3 ) J |
7 bdt . | bdt 7 I bdt | ] bdt
3 107 | . 107 8 T 155 ) . 140 ] 1475
9 126§ 126 9 145 1 110 {1215
10 253 | | 253 10 {55 i |55
11 180 | 180 1 ] bat 1 | bdt
12 6 ] 36 2 T (37
13 28 i 28 13 140 1 21, | 80.5
14 33 i 33 14 | bdt | ] ] bdr
15 bdt ) bat 15 ] [
16 40 ] 40 16 ' i
17 28732 1 T30 17, 33 ‘ ] 58
18, bde | bdt 18 bdt , - bdt
19 31 [ 31 19 pdt | T
20 38 i 38 20 30 1 1. 30
21 ) 29 29 21 bdt | |  bat
2 44 44 ) bdt  |." | bat
23 53149 " 51 n bdt |~ L
24 41 41 24 | I
25 bdr bdt 25 \ !
26 bdr | T bdt 26 | !
21 | ‘ 27 | | ' '
28 ) 23 bdt | | bdtr
‘Mar 1 Mar | | ]
2 , 2 :
3 ' 3 !
4 : ] 4 bdt ' | bat
bat = below ELISA (<30 ng/L) detection fimit; blank = not sampled
T Lmacl 74

|
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Site 3: Feather R : GC/MS GCMS Sits 4: GoMS | GomMs
@ Yuba City Arvada |Sacramento Sacrameato - Arvada |Sacramentn
ELISA | Colorado | California | Average | [Stough @ Kamak| E115A | Colorado | California | Aversge
Date ] i Date
Jan | t Jan 1
2 ) 2
3 { 3
4 16 36 [ 26 4 180 .. 130
5 { [ 100 100
s | 3
7 | 7
3 | 3
9 | 9
10 ] 10
1 i L 11
12 bdt 1 33 33 12 30 82 36 66
13 i 13
14 i 14 |
15 ] 15 {
16 { 16 - . ]
17 bdt { bdt 19 110 37| 983
18 i 18 ] ]
9+ { 19 ’ [
20 . " } ] 20 |
21 bdt. | i bdt 21 60765 83/93 | 75.35
22 § ” }
23 { 23 | |
24 100 | 66 ] 23 24 4 | 39 89 74
25 160 | L 165.5 25 88 | 130 106 108
26 ‘100 ! 100 26 130 | 140 | 103 124,66
27 95 7 63 79 27 1400 | 1400 | 1120 1506.66
23 83 ] T 38 61.5 28 440 | &0 | s02 52733
3 il { { 29 500 | 3590 | 345
30 ] i 30 320 | 410 | 365
31 bdt | i I bdt 31 175 | 320 | 3475
Feb | | } | Feb | ] !
2 { | i 2 i |
3 i ! 3 ] i
4 bat | 12 12 4 80 | 180 t 86 11533
s I i s | |
6 | i 6 | |
7 bdt . . ] bdt 7 0 | ) B
3 1 90 150 | 120 g 50 | ] £
9 i 100 ] 100 i 100 9 | 160 | | 160
10 bdt | { bdt 10 {1500 | | 1500
11 | bdt | 1 bdt 11 800 | 850 | | 825
12 bdt | ] bdt 12 590 | 480 | &0
13 90 i 50 13 500 | 2% | 395
14 bdt 1 bdt 14 2507230 | 220 | |} 3333
15 | 15 ] | |
16 { 16
17 bdt | bdt 17 290 170 30
18 bdt { bdt 18 95 180 -} 1375
19 bdt ] bdt 19 90 150 ~
20 bdt ) bdt 20 130 160 145
21 bdt | i bdt 2 150 170 150
22 bdt ] badt 27 65 &5
23 bdt [ bdt 7 77 77
24 i 24 | 1)
25 { 25 !
26 ] 26 {
27 i i 27 ] :
28 bdt ] bdt 28 %0 | ] .
Mar 1 { Mar |
2 - 2
3 ' 3 !
4 bat T bat 4 4 | [__%

bdt = below ELISA (<30 ng/L) detection iz blank = not sampled
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Table 1. (coutinued)

Site 5: Butte Croek oS |sacms | Site & Colusa GOMS | GOMS |
ELISA Caolorado | California | Average ELISA Colorado | California | Average
Date Date T
Jan | Jan 1
2 i S
3 3
4 23 57 42.5 4 bdt
5 ! [; ‘ 41 41
6 ] [
7 | T
8 | 3
9 ] , 9
10 ! 10
11 | - 11
12 35 | 79 57 R bdt 18 20 19
13 ' 13 " '
14 | 14
15 [ 15
16 | ] 16
17 | 48 ] 48 7 bdt 17 17
18 ] ‘ 18 '
19 " i 19
21 62 i 62 21 bdt | 36 36
2 | | i 22
. 23 ! R , 23
24. | 145 110 105 120 24 30 | 36 36 34
25 ] 180 | . 235 203 26 bdt 60 30 45
26 {300 | 350 353 334.33 26 30 " 53 42 41.66
37 I 230 | 219 | 224.5 77 | 42 180 &0 94
28 180 16 | 175.5 28 {48 53 355 52
29 ] ] I 29 ]
30 ] { | 30 . L
31 | 6. | | & 31 | 42 |49 45.5
Feb 1 | | P Feb | |
3 i ] T 3 ] :
4 | 135 | 62 | 1935 3 | bat ) 25 37
5 ] | ] 5 |
6 ] i i , 6 {
7 ] 150 | 150 7 bdt - bdt
8- | -1006 | 1000 . 1000 g 360 300 330
9 ], 330 | 280 308 9 210 -} 170 150
10 | 300 | 240 270 10 350 340 345
11 180 | 160 | 170 1 | 380 360 370
12 170 | 150 160 12 | 230 R 126
13 450 160 305 13 i 420 120 370
14 63 14 31 34 82.5
15 15 ’
16 16 ,
17 - 180 140 . 160 17 .38 ., 49 43.5
18 100 | 100 18 30 54 42
‘19 120§ ‘ . 120 19 30 44 37
20 165 | 31 123 20 57 41 49 -
21 80 | 110 55 31 65 80 725
22 3a ] 30 7 bdt bdt
23 bdt T Thdr re) 125 125
2 ; 24
25 25 .
26 26
27
22’87 60 60 28 bt bdt
Mar | ! | Ma.r [
2 ‘2
3 3
4 45 ] 45 4 -~ bdt bd

bdt = below ELISA (<30 ng/L.) detection limit; blank = not sampled
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AAUIC i. \CWVLLAGCWL)

S;w% éz‘l:us? ver Arvada |Sacramento Site 3: Bear River Arvada  |Sacrameato
ELISA Colorado | California | Average ELISA Colorads | California | A
Dace : Date
Jan 1 Jan [
2 2
3 3 ;
4 bdt bdt 4 160 . 120 140
s 25 25 s
6 - 6
7 7
3 8
9 9
10 10
i1 11
12 bdt ' 10 10 12°
13 13
14 14
T 5
16 \ 16
17 bdt 21 21 Vi
18 < 18 ] !
19 - 19 |
20 20
21 bdt bdt 21
22 pal
3 )
24 60 52 55 55.66 24 135 203 169
a5 80 95 87.5 25 | } |
26 34 K 34 26 | ] |
27 42 46 44 27 | { |
28 90 t 33 & 28 t ] ] !
29 ) ] 29 | ! ]
30 | | 30 N ] |
31 bdt | 18 | 18 31 | B ] |
Feb 1 | Feb 1 | 1
2 | 2 | {
3 3
4 43 20/17 13 24.5 4
5 [ | I
] ] 6 | _ | |
7 bdt bdt 7 | {
3 180 220 1 200 8 1 bdt . | bdt
9 125 140 S 132.8 9 | bdt | bd‘l
10 30 |57 43.5 10 I bdt | ] bdt
11 bdt | 29 29 11 | | }
12 bdt | bdt 12. ] I [ |
13 34 23 28.5 i3 ) ] {
14 bdt/bdt 29 29 14 : | }
15 15
16 16 ~
17 bdt 17 17 17 50 50
18 . bdt 41 41 18 30 30
19 bdt 40 40 19 bdt bdt
20 41730 28 33 20 ;
21 30 130 105 21
2 bdt | bdt 2
23 bdt |, bdt <) {
(24 24 )
25 25
26 26
27 27
28 bdt bdt 28
Mar | Mar |
2 2
3 3
4 bdt bdt 4

bdt = below ELISA (<30 ng/L) detection fimit: blank = not sampled
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. Table 1. (continued)

Sits 9: Yuba River GCMS | GOMS | - Site 10:Jack ‘ GCMS | GCMS
@ Masysville Arvada [Sacramento Slough .| Arvada |Sacramentn
ELISA " | Colorado | California | Average ELISA Colorado | California | Average
Date , Date
Jan 1 Jan |
2 2
3 . 3 .
4 baz - " bdt 4 95 200 T 147.5
5 5 . . 5 "5 . .
6 I3
7 7
] ‘ ! 3
9 9
10 10
11 11
12 : ! 12
13 13
14 14
15 1 15
16 ! \ 16
17 { 17 |
18._ % 18 |
19 - 19. ]
- 20 20 ‘
2L a1
22 o) )
23 ' 3’ I | !
24 48 ES 41.5 24 1250 390 1 167 | 80233
25 - I 2 L *
26 ) 26 [ |
27 ! 1 27 | ] ] !
28 J i | 28 f ] | i
29 ] 29 ] ! ]
30 ! 30 | o { I
31 ] ! 31 ] ’ ] J
Feb | { | Feb | i i ] !
2 | | ] ] 2 ] { ) ]
3 I i i I 3 K bl i f
4 | ) ) 4 } I | I
5 | | ) | | | !
6 ‘ | ] 6 ' J !
7 i I 7 Pl
3 bex ] 7 bdt 3 350 | 640 | 485
9 150 2 ] 96 i) 280 ). 250 |- - -265
10 bdr | bdt ‘10 300 [ 190 [ - 245
11 ' | , 11 ! ! !
12 12 | | I
13 13 ] ]
14 14 (HE |
15 15 :
16 ‘ 16
17 - bar ~ bdt » 17 y 30 ). 210 1 220
18 bz bdt 18 400 | 230 310
19 bdt bdt 19 1290 | 190 240
20 bdc bdt 20 20 | 3260 | | _137.33
21 bdr bdt 21 |, { | |
22 7 | ] |
P B | i i
24 . 24 |
25 25 | |
26 26 i
27 27 |
28 -~ 28
Mar 1 | Mar { . .
2 2
3 3 |
4 | i 4 | |

bdt = below ELISA (<30 ngfL) detection mit; blank = not sampled
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. . GC/MS GC/MS Sitz 12: DWR GC/MS GOMS
Site 11: Hoacut Arvada |S ato Pump Plant @ ) i Sacramento
ELISA Colorado | California | Average Sac. Rd. ELISA | Colorado | California | Aversgze
Jan | _ Jen |
2 2
3 3 =
1 200 130 175 4 200 420 310
5 b1
I3 6
7 7
8 8
5 9
10 10
11 11
12 12
13 13 I
14 | 14 '
s [ 15 ' '
16 ] 16 !
17 | A¥] | ]
18 % I ] 18 | I !
19 * | 19 | |
20 ) 20 ]
21 I 21
) i | =l I !
73 NE 3 : !
24 737130 | 105 | 102.66 24 2710|290 L0 | 263.33
25 i | 25 i ] ]
26 7 35 ] i
27 | i 27 i i
23 | | 28 | | |
29 i | 29 MK [ [
30 | ] | 30 ] ] ]
31 i [ l 31 I ' '
Feb 1 [ l ] i Feo [ | L
2 I i ] [ 2 t [ !
3 1 [ s i 3 l | '
s ] | ] i ‘ 4 ' !
5 | [ | 5 ! '
6 ] I ! 5
7 I ] [ 7
3 0 60 i i | 60 3 1800 | 2800 | 200
9 R | 40 9 940 | 1000 | 970
10 75 115 10 700 | 500 | | 600
11 | 1 ' ! !
12 I 12_. ] I !
13 ] 3 T )
14 | 14 ! '
15 | 15 {
16 16
17 bt bt 17 370 190 |__280
18 bt T b 18 110 150 L9
19 bdt bdt 19 140 160 [E]
20 bt bt 20 290 1501 |20
21 l I 21 ST | L
2 I z ' !
23 3 ! ’
24 2 | ' '
25 25 '
26 26 t
27 27 | |
28 28 | |
Mar | Mer [ i
5 2 [ i
3 3 '
4 4 I

bdt = below ELISA (<30 ng/L) detection fimit blank = not sampled
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‘lable 1. (conanueq)

ke 13; DWR GOMS | GOMs Site 142 GoMs | Goms
SRS | s | A, (i) o | [P o, | s e
ELISA | Coiorado | Cafifornia | Average , ELISA Colorado | California | Average
Date T Date Y , R
Jan } Jan |
2 2
3 - ‘ 3 B
4 280 130 205 4 700 170 435
M | 5
3 6
7 7
3 3
9 9
10 10 1
11 11 I
12 , 12 ]
13 ! 13 I {
14 , 14 | 1
15 15 ]
16 16 [
17 ] N 17 L N
8 v | ] ] 18 5 ] !
19 - 19 | |
30 20 ] ]
21 21! } |
»n n y <
23 ] 7 . ‘ - ]
4 15 | 12 {18.5 24 [ 1250 740 569 1 995
25 ] | 1 -5 . | i
26 : { ] | 26 I ] o
27 ] I | i 27 K | ]
as | } ] 28 ' [ |
29 I i i 29 ! !
30 ( ] | ] 30 . i [
31 . ] | ] ] 5T ] ] i
Feb | ] i { ‘ Feb | i - 1 1
2 | | | 2 | | |
3. [ { ] 3 ] i
e | i 1 K 4 i ] ]
s I | i o [ I il ]
6 | ] 6 ) )
7 . ] 7 1 1
3 [ 356 | 360 338 3 2000 |, 4800 i 3400
-9 | 580 1 .760 | | 6710 9 T 14500 L] . 4500
10 | _580 | 530 | [ 555 10 11800 2000 | . 11500
11 ] - } 1) | ' 1 J
- 12 | 12 | |
13 [ | | / 13 ; | P
14 | 14 A |
15 15 ] ]
16 16 i { i
17 340/270 ) 2307220 3635 17 190 140 1165
18- 210 | 270 240 18 3107330 | 3607380 ) 345
19 30 1 30 19 420 430 [ 425
20 66| 66 20 250 20 | i__255
21 30 i 30 21 550 550 . EE)
) 22 { J
3 73 ‘
24 24
35 . I 25 r'
26 ] T ; 126 | {
27 | - ; 97 i !
28 - 28 ] {
Mar 1 Mar | I
2. { 02 !
3 "3 '
4 ] - 4 I

bdt = below ELISA (<30 ng/L) detection Emit; blank = not sampled
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1able 1. (continued)

Site 15: Main GC/MS GC/MS . G GC/MS GC/MS
Drainage Canal ' Arvada {Sscramento . ite 16: Butte City] Arvada  |Sacramento
ELISA Colorado | California | Aversee ; ELISA | Colorado | California | Avemn
Date Date
2 2
3 , 3 -
4 57 200 1285 4
5 )
6 [
.7 7 |
8 8
9 9
10 10
11 11 |
12 12 |
13 13 |
14, 14
15 15
16 \16
17 ] 17 {
18 - % 18 ! |
19~ 19 [
20 20 )
21 271 |
22 k) !
23 . s |
24 1350 1500 1342 1425 24 |
25 - | 25 |
26 26 | - |
27 77 ) } )
28 | - 28 | | |
29 { 29 { i |
30 | 30 | | |
31 | Nn | [ §
Feb | | | Feb 1 | | [
2 [ N 2 | | )
3 ] ] 3 ) ) j
4 4 | )
5 5 ] |
6 | 6 | ! |
1 | | . 7 [ }
3 2000 | 2900 2450 [ ¥ )
9 800 I 1000 900 9 ) | [
10 600 } 550 ) 575 10 ] ] )
11 ! j ' 11 I |
12 | | 12 !
13 13 |
14 14 | |
15 15 |
16 . . 16 !
17 340 230 285 17 !
18 400 360 380 18 155 . | 64 109.5
19 95/165 180 146.66 19 i .
20 1100 1100 20 | |
21 bdt bdt 21 i 1
jrie] 7 | j
23 7 [ |
24 24 |
25 25 i
26 26 |
27 27 [
28 28
Mar | Mar 1
2 2 |
3 3
4 4

bt = below ELISA (<30 ng/L) detection imit; blank = not sampled
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Table 1. {continued)

(Sitc 18: Hamilton | m sfﬂg,o . lfSim [9: Vina ;m Sacrameato
__ELISA | Colorado | California | Average ELISA | Colorado ! California | Average

Date ' : ] Date . .

Jan | Tan 1 : T

2 2

3 3

4 4!

"5 [

3 6

7 j 7]

8 ‘ 8

9 ‘ 9

10 E 10

11 11

12 12

13 < [ 13

14 : 14 B

15 15 ‘ |

16 \ 16 :

17 I 17 . : .

18 © ] 13 |

19 19 !

20 ' 20 !

21 21 i |

2 ] n ' '

23 ] 3 I !
24 | 24 i I

25 | I 25 ' '

26 ) 26 ] ) |

27 ~ ] 27 1 ., |

23 | | a3 l' R ! '
29 ] ] 29 | - ] [ | i
o ] E 10 I . i I |
31 | | 31 | N | |
Feb 1 | | Feb | [ | \ |

2 | ) I I ( {
3 1] 3 K o ]

4 $ 1 I I I

S l s ] ] i

] 1 6 I i) | i
10 K 10 I [ i

11 ] 1 1l ' I | i
12 i I 12

13 I 13

14 ] 14 i

15 15 :

16 16 -~ _

17 50 50 17 165 70 167.5
18 . 230 38 134 18 210 29 119.5
19| _ 30 ~ 30 19 _ bdt |__bdt
20 20 - } J
21 70 70 21 65 [ 65_

22 7

23 223 : -
24 24 ! |
25 | 25 ' '
26 26 .I

27 27 '

28 28 '
Mar | Mar | :

2 2 .

3. 3 ‘

4 4 I i

bdt = beiow ELISA (<30 ng/L) detection Emit; blank = nat sampled
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Table 2. Diazinon mass loading calculation. One half the ELISA detectica limit (30 ng/L) Was used (0 eSUmILE 1030S woen we
concentration was below detection. :

Site 1: Tower Diczinon Result x [—,,, .| Dixzincu Result x
Bridge @ |concentration p.445 x 10-3] [Site ’“‘"“99 concentration - hasx103
Sacramento (ng/L) | Discharge [Concentration] = Dixzinon @ Hwy (eg/L) | Discharge (Concentration]= Diszrinon
TAverage (cfs) x Discharge | g/dsy *Average _(cfs) x Discharge | g/day
Dat= Date
Jan 1 Jan 1 "
2 2
=) bdt 14200 213000 521 3
4 : P 35 3618 136630 310
S bat 13600 | 204000 499 5 }
6 §
- Bat 12300 192000 369 7
8 ) 8 i
9 9
“10 bt 12600 185000 &3 10 |
11 ) 1 - - |
=12 bt 12400 186000 355 : 2 &4 7 131988 | . 347
13 . . 13 - ‘.|
*14 bat 11700 - 175500 429 14 !
15 ‘ % | ]
16 L) .o . 16 [ |
17 § 46 | 11900 547400 1338 17 36 | 318 114696 | 230
18 N 18 i ] i
19 305 | 12200 372100 910 19 ! ‘ !
20 } ' 20 ] - ]
-y bat | 12200 153000 a7 T | bt | 336 | 48540 | 119
pal n ] | | |
23 | px) | | | { |
24 425 | 13200 561000 | 1372 - | bdt | 3074 | 4610 1 13|
25 ] 40 ) 15900 536000 1555 25 | 365 | ] I |
26 97 | 21800 2114600 3170 =4 | 834 | 14943 12462462 | 30471 |
27 T 236 | 24000 5664000 13848 7 | 40725 | 644 3624319 1 6416 |
28 151 1 2100 3337100 3159 28 305 | B2 | 3210 1. 5%0 |
29 133 | 19200 2553600 44 29 T 30 | ] ] i
30 2 17000 1354000 1 3408 20 | bat | i ] |
Y 76 | 15500 1178000 | 2380 1 1 bat | 3739 | 56085 1 137
Feb 1 Y] I 14200 SE200 | 143 Feb | i [ ] i
2 3 I 15200 405200 1000 2 ] 1 | [
3 39 {12600 491400 1201 3 ] i ]
g bat | 12300 184500 451 ) | 12 ] 3245 38940 1 95
5 i ’ s [ ] I
6 | : 6 | | |
-7 .- bat___| 13400 | 201000 91 - bat . | 3354 | 50310 | I35
8- 1 107 | 19900 2129300 3306 2 475 1 E i
9 136 | 29800 5754800 9180 9 1275 | 8000 | 1020000 | 2454
10 353 | 29900 7564700 | 1849 10 55 | &4 | 40570 [ 1128
11 180 | 36400 4752000 | 11619 W - | bdt | 6705 | 1008:5 1 2%
12 % | 23800 1094800 | 2677 2 37 | 3659 | 13538 1 331
13 28 3400 655200 1602 3 8035 | S281 | «251203 1 1@9
14 33 21500 709500 1735 14 bt | 5197 77955 1191
*15 Bt 19200 288000 704 15 i i
16 0 17300 §92000 1692 16 T i
17 30 | 16200 486000 1188 1 58 W36 | 234088 | 572
*18 bat 17100 256500 627 13 bat 7650 (| 39750 {97
19 3] 15400 501400 1470 T bat | 234 | elol0 | 100
20 3§ 73500 893000 ng 20 30 3953 | 148560 | 363
21 29 25000 725000 1773 1 bdt 3112 46680 | 114
=) 4 28900 1271600 3109 - bat | 6697 100455 | 246
23 31 28200 1438200 | 3516 -3 bat | 6673 100095 | 245
24 41 25500 1045500 2556 24 [ ' ]
-5 bat 22900 343500 340 25 i l
-6 bat 20800 312000 763 26 [ | !
27 7 |
238 -3 bat 3359 a5ags 1 121
2 2. ] ]
3 3 |
4 4 bdt {

Note: Diazinon concentration average derived from Table 1.
* = 1/2 the ELISA detection limit used for calculation when value found was below detection limit (bdt).
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e me ym v ——y

| Resuitx

Site 3: Feather | Diazinon : Result x Sz 4: Diazinon ‘
River @ Yuba [®oRcenm=non| . p-445x10-3 Sacramento  |concentration - 2.445 x 10-3]
Ciry { @/} | Discharge Concentration|= Diazinon| iSiough @ Karnak| (/L) | Discbarge (Concentrationf = Diszinon
Average (cfs) ! xDischarge | g/day *Average | (cfs) I'x Discharge | g/day
Dae ' : Date
Jan | Jaa 1 :
2 ‘ 2 |
3 ! : 3 l
38 26 2000 52000 127 4 180 570 | 102600 251
b 1 ' 5 .. 100 .| 602 | 60200 147
6 6 | :
1 ! 7 _ ¥ ]
- [ |
9' 9, |
10 10 ! ]
11 11 ) |
2 33 1730 57090 140 12 66 T 658 | 43164 | 106
A2 13 i
14 : 14 l ]
{3 15 | i l
6 . | 16 , . 1 |
17 __» bdt 1730 25950 63 17 ] 98.5 | 941 | 532385 | 130
L : 18 | I l
19 19 0 ] i
0. 0 | l - l
21 : | T F5A5 ) T 561 | 4215.25 | 103
22 P 1 1 [
23 | ’ - kel ) |, [ i
24 [~ | 1790 148570 | 363 24 74 Y 131 | S4094 | 132
x5 (_165.5 | 1760 291280 | 712 : 2% 108 | 969 . | 104652 | 256
26 | 100 | 1740 | 174000 | 425 26 123.66 | 1150 | 140865.8 | 344
7 79 |__1730 | 136670 334 7 | 1306.66 1. 1530 | 202555 ) 4952
=3 |___61.S | 1730 | 106395 | 260 23 53733 1 1500 | 190995 | 1934
29 i | , 29 %45 1 15601 741200 | 1812
30 1 l | 30 365 | 1180 | 430700 | 1053
31 { bdt [ 1720 | 25800 | &3 3 | 37.5 | 963 | 238590 | 383
Feb | | - ] b Feb 1 i | I i
2 | f ] ] B I f ] ]
3 ] I ] 37 I L ]
4 12 1720 | 20640 50 4 11535 1 648 | 74733.84 1 183
5 1 1 R 5 . i f l
6 | o ] | 3 ] T i
7 i bdt. | 910 | 28650 |t 70 7 | 90 . 83 | 18510 1 12
*3 1130 | 1820 218400 | 534 3 | %0 [ 1290 | 116100 { 284
39 | 100 | 178 178000 | 435 9 160 1090 1174300 | 426
10 | bdt 1750 26850 [ 66 10 [ 1260 ; 2000 | 2500000 | 6113
1 bt 1750 | 26250 64 11 800 1 2160 | 1728000 | 4225
12 1 bdt | 1750 | 26250 54 12 640 1 1890 | 1209600 | 2957
13 | % {1750 157500 385 13 {395 1 1870 1| 738650 | 1806
14 bdc | 1730 25950 63 14.. 7333 1 1940 | 4526602 | 1107
15 ] 15 i ] 1
16 ; | ; v 16 -] f ]
17 bdc | 1780 26700 65 1 F[0 T 1200 | 276000 | 673
18 ! bdt 1750 26250 64 18 1375 1 1000 { 137500 | 336
19 bdt 1750 26250 64 19 120 1. 694 | 83280 | 204,
20 ~bdt {1780 26700 3] 20 | 185 1, 10601 153700 1 376
21 1 bat 11770 36550 T 65 21 180 .. (. 93| 66140 1 406
22 | bdt {1750 26250 64 ) 65 T 1160 15400 | 184
3 ‘ bdt- | 1750 26250 64 3. 77 T 1810 | 139370 | 341
24 ] 24 : r | I
25 : i 25 1 | J
26 { 26 | !
27 i N 77 | | |
28 bdt i 1760 26400 65 23 EY 71150 | 103500 | 253
Mar | i Mar | | I [
L2 i ‘ 2 R | |
3 ] 3 i [ 1
4 ‘ bdt ! T4 4 T 828 - | 36432 | 89

Ijon:: Diazinon concentration average derived from Table 1. ’ ‘
= 1/2 the ELISA detection limit used for calculation when value found was below detection limit (bdt).

N
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ia0ie <. (Cooonueq)

. Dilzinon Mx a 6: CO‘“II Diln'nou Rﬂlh b 4
Site 5: Butte Creeld concentration [2.445 1 10-3 Dmn concentration 2.445 x 10-3
(ng/L) Discharge |Concentration| = Diszinon (ng/L) ischs Concentration| = Digzinon
>Averago (cfo) x Discharge g/dey *Average (cfa) x Discharge g/dxy
Date Dats
Jan 1 Jan 1 |
2 2 |
3 3.
4 42.5 266 11308 28 4 bdt 185 2775 7
b . [ | 41 184 7544 18
6 6 |
7 7 |
8 8 I
9 9
10 10
11 1 1
12 57 273 15846 39 12 ) 19 | 181 3439 8
13 13 ] |
14 14 |
15 15 | i
16 s i i ]
17 43 311 14928 37 17 | 17 ) 24 | 408 1
18 . 18 ! ] |
19 19 | [ |
20 20 | | |
21 62 385 23870 - 58 21 ) 36 | 391 I 14076 34
al ] [ | |
3 px ] . | |
24 120 | 496 59520 146 24 ) 34 | 403 | 13702 34
25 203 27 167881 410 25 | 45 I 433 | 19485 | 48
26 35433 1120 .374449.6 916 26 | 41.66 | 366 | 1524756 | 37
27 | 224.5 | 890 | 199805 489 7 | 94 ] 454 | 42676 ) 104
28 | 17535 685 T12R17S ) 294 28 | 52 499 | 25948 | 63
29 | I 29 ] | ) |
30 | | | 10 | | |
31 | 60 I 409 | 24540 60 31 | 455 | 333 | . 15151.5 37
Feb | } S | Feb 1 } [ |
2 i ] 2 i | |
3 | | 3 ) | |
4 93.5 | 436 41701 12 4 | 27 (=] | 6237 15
5 | 5 | |
6 | 6 | |
.7 | 150 394 59100 145 7 [ bdt | 548 | 820 20
8 | 1000 1320 | 1320000 3227 8. ! 330 I 81 | 280830 687
9. 308 | 2620 799100 1954 9 ! 190 | 249 | 47310 - 116 -
_10 270 | 2110 569700 1393 10 [} 345 | 621 | 214245 524
11 170 1850 316200 3 11 i 370 | 897 ] 331890 | 8l
12 160 2400 384000 935 12 y 126 7 6i5 | 85050 | . 208
13 305 1740 530700 1298 13 ! 270 | 655 | 176850 432
14 63 1100 69300 169 14 { 2.5 j 436 | . 35970 83
15 15 | | :
16 16 ] !
17 . 160 588 . 94080 230 17 | 435 480 | 20880 51
18 100 799 79900 195 18 | a2 493 | 20706 3l
19 120 1460 175200 428 19 ] 37 337 b 12469 | 30
20 123 | 1240 152520 EYE] 20 ] 49 428 I 20912 | 5l
21 95 2210 209950 513 21 1 5 241 | 174725 43
2 30 2360 - 70800 173 [eel | bdt 279 1 4185 10
23 z I 125 658 §250 201
24 24 |
25 25 ] I
26 26 | |
27 27 | |
28 60 803 48180 118 et ] bdt 395 | 5925 14
Mar | Mar | { !
2 2 ] |
3 3 i
4 45 605 27225 67 4 bdt 571 ] 8565 21

Note: Diezinon concentration average derived from Table 1.
*= ;/2 the ELISA detection limit used for calculation whea value found was below detection limit (bdt).




AGMIT e \LUBLIIUCLY

[- . . Diszinon x T iazinon Reauit x
Snlcé g:l: River | ncentration|’ 2_434?;“]0_3 Site 9:Yuba River w,cp',,,mﬁon ‘ 445 x 16-3
s (eg/L) | Discharge |C ation] = Dissi @Marywills ("6 o/1y | Dischargs [Concentration| ~ Diazinon
Aversge (cfn) x Discharge |  :g/dxy *Average (cfs) x Discharge |  g/dsy
Date Date ; j ’
Jan 1 ! Tan 1 Lo
3 2 '
3 3 T ,
g bt 5660 99900 344 ”y bdt 1200 18000 “
5 25 6620 165500 405 [ K] 1210 5050 15
s 3
1 1 '
3 8
9 9 I
10 10
1 1
i 10 5740 57400 ;140 12
13 ' 13
14 14 ! i |
15 1S
16 |- ) \16
17 . 21 | 5740 120540 293 17 .
18 R ' 13
19 19, :
20 ] 20 i
"1 ber 5680 85200 1208 2y ) i
n pal ! |
24 55.58 7020 3907332 953 4 315 | 140 | 58100 142
15 | 873 12600 | 1102500 . | 2696 a5 | 1 R
26 I 34 17300 218200 102 16 { ! !
27 ] 4 ] 10900 479600 YA 7 ] !
23 J [ 1 9040 578560 1415 23 ] -
29 | 29 i i I
30 30 o ) |
31 ] 18 6710 120780 295 3 ] ] ] ]
Feb | i i P Feb | ] |
3 i ' 2 !
3 i * 3 ]
4 [ 245 | 58%0 144305 353 s
5 | i ' 5
6 | | o 6 | ‘
“7 bt U 8050 120750 . | . 295 7 | I | !
8 300 T 30400 _ ) 4080000 | 9976 - T bat | 1490 | 22350 | 55 |
9 1322 TIZ200 .| 2411500 | 5896 9 96 [ 120 | 17120 | 2%
10 335 | 1200 530700 1298 “10 T bdt 1160 17400 | 43
1 39 11400 330600 808 T : ' ‘
*12 bt 13200 198000 484 12 '
13 , 285 10200 290700 1 13 i '
14 29 8360 256640 . 628 14 .
15 - ' 15
16 , 16
17 17 7430 127160 311 7 bt 1140 17100 7]
T a1 11600 475600 1163 o8 Bt . 1370 | 23550 38
19 40 13900 556000 1359 *19 | bdt 1300 19500 48
20 33.00 13500 458700 1122 0 I bdt 1450 21750 53
21 105 20900 2194500 5366 -1 bt 1350 20250 0
- bdt 16500 247500 605 » .
3 bdt 13500 202500 495 )
24 24’
25 , 25
26 26
27 | 27
g bdt 10500 157500 38s 28
Mar 1 l - Mar | '
2 2 '
3 3
- bdt 8590 128850 315 4 ]
i

Note: Diazinon concentration everage derived from Table 1.

* = 1/2 the ELISA detection Limit used for calculation when valuc found was below detéction limit (bdt).
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laole A .
Dixzinon Remult x : Diszinon Resolt x
Site 16: Butta City[concentration 2.445 x 10-3] [Site 17: Ord Bend|concentration . p#asxlo3
) Discharge |Conceatration{ = Disrinoa (eg/L) Discharge |Concentration| = Diszinen
*Average (cfs) x Discherge | p/day *Average (cfs) x Discharge | p/day
Date Date
Jan | Jan i
2 2
3 3 =
4 4
3 3
6 é
7 7 I
8 8
9 9
10 10
11 11 ]
12 12 ]
13 13 ]
14 14 |
15 15 |
16 16 ]
17 ! MY i
18 bl 18 ! l
19 . 19
=0 20
21 21
pal i »
x| i 23 |
24 ] 24
35 | 25
26 | 26 ]
27 i 27 |
23 } } 28 }
29 ] ] ] 29 ] 1
30 ! | 30 |
31 ) I 3 |
Feo | | | Feb | | |
2 | 2 I
3 A 3 ]
4 4 |
5 5 |
6 | 3 |
7 7 |
8 8 |
9 { 9 , i
M ) 10 |
11 11
12 12
13 13
14 14 |
15 15 :
16 16
17 . *17 bdt 7579 113685 278
18 109.5 15400 1686300 4123 18 90 15692 1412280 3453
19 19 36 12004 4352144 1057
20 20
21 21 100 18108 1810500 427
22 )
= px)
24 24
25 25
26 26
27 27
28 28
_ Marl Mar |
3 3 I
4 4 !

Note: Diazinon concentration average derived from Table 1.
® = 172 the ELISA detection limit used for calculation when value found was beiow detection limit (bdt).
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————e e (wr vme——— e

| Diazinoa x.g-uux‘ : "] Diaginon | Lk?utlﬁ X
Site 19: Vipa - [concentration R.445 x 10-3] . . concentration| 445 x
19: Viea (ng/L) | Discharge [Concentration| = Diazinon Sice 21: Red Blufl (ng/L) | Discharge [Concentration; = Diazinen
‘ *Average (cfs) x Discharge | . g/day *Average {cfs) | x Discharge | _g/day
Dats | Date o ) | .
Jan | Jan | )
2 ‘ 2 ' ~
3 3 ° |
4 i ]
] 5 |
6 i 6 ]
= 3 ;
8 [ . |
9 Y ]
10 10 1 !
1 1 !
12 12 ]
13 13 !
14 14 ]
15 15 |
16 \ 16 1 i
\7 . 11 . | |
18 N 18 ) .
19 19 :
20 20 | !
21 , 2 ] .
27 » ‘ ‘
24 24 | ! i '
25 l 25 1 ! : : )
26 i | i 2% i [ [ ' I
27 ! { { 77 ] | Il ! !
28 l i 28 l T : : !
29 N f 29 ] i - - ! !
30 i i i 30 I [ i |
31 i [ 31 i { ! |
Feb | f i Feb 1 [ ] ! |
2 [ [ ‘ | 3 1 i l !
3 ] ] ] 3 j B [ i
4 ] I | 1. i ] i
5 I ! [ I | !
-~ 6 j [ § ! ] | !
7. I i | 7 ] i | : !
8 ] 4 8 l i '
10 ] 10: ! : |
1 [ 11 | ! !
12 [ ! 12 ) i |
13 ] 13 ! ] : |
14 ] 14 : ! :
15 [ 1S ‘ ] !
16 ‘ ‘ [ ' 16 o ! |
17 - 167.5 T 11038 | 1843865 4520 11 20 9250 J40000 1 1809 |
18 119.5 14559 | 17398005 | . 4254 18 ] ! !
19 bdt 11046 | 163650 | 403 19 ! ’ ]
20 ' - g 20 ] ! ]
a1 85 14325 1 $B1138 BT 7 ' ’ '
22 | ' ‘ ] ] | ! !
.23 [ e ’ i "
24 I ‘ 74 !
25 1 25 |
26 | 26 !
27 1 7 ] i I
28 1 T 28 I : |
2 | 2 H |
3 i 3 ‘ :
4 | 4 :

Note: Diazinon concentration average derived from Table 1. L
* = 1/2 the ELISA detection limit used for calculation when value found wes below detection limit (bdt).
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Assssaw e \wwssLALIAL W)

Diazinon Result x

Site 72: Bend [concentration 2.445x 10-3
(ng/L) Discharge |Concentration| = Diszinon

*Average {cfs) x Discharge g/dey

Dats
Jan 1 :

G ) ] =N (V8 e e e il 8 -0 £ O0Y 8 R 1O ) TS

(]
o

)
—

3

|

(K]

[t
-~

(]

[ ]
(e

<3

Std
0 (W

om\.a\m“uug_‘_‘_’g

T Bt 5683 145245 355
bdt | 8650 130350 319

20 I
bdt 10563. 158445 387

" Note: Diszinon concentration average derived from Table 1. .
* = 1/2 the ELISA detection limit used for calculation when value found was below detection limit (bdt).
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- Appendix D: Summary of other chemicals detected in study"
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Table 1. Sumary of all pesticide concentrations (ng/L) measured above the U.S. Geological Survey Arvada,

Colorado detection limit.

\v4 ' 0\§ .dﬁ
patt O ] b
. - [ 4 H . ’
R RERRIIRR R SREREEE
L i t 141 1§ 1 1 3 B
olle dale - : :
Feather R.@liwy 99 2__|0i/04 40 ' 14
01126 ot 71 21| 760 3 22 200
01127 307 36| | 2| | 370| R D 29 260
01728 o06] |32 2\ | iso| 113 33 i70{__5
02/08 10038 23 ) I ) A _ 3 24 N T
02109 | | | .40 —_A oy ]2 ) 24 280) 52
; 0213 . 608 G X1 I O Y DO X N O O (O 30 110
Feather R.@Yuba City 3 01/04 _ 30 4
0124 2 66| 22
02/08 L0061 16 P I D D i 50
02/09 31 2 ol |\ o1 9 75
Sac. Slough@Kamak -4 |01/05 _36 ol rool_juaoy_ {1 ) & 3 89 A
01712 21 S % N O A W T R O 100 9
01717 3] Y R VI 33 8
01721 63 JOE N A ) At 9 8 5
0121 sl | | — 83| | 100 5 g
01724 64 89 130 9
01725 79 130 I 120 451 110 6
01726 75 140 6 130 67| 30 4
0127 | 7 70 1400 4 130 57|25 5
01728 | 9 83 640 4 120 140] 9 5
01729 81 _ 5901 4 10 200 . 6
01730 70 410 —a 00 140 5
01731 71 |30 _ 100 130 5
02/04 65 80| _ 80 70
02/10 58 ) I 75 200| 10
02/11 51 85| _ I I 91 280
02/12 3 N O R N N R O I O - [ 230
02/13 Aoy sy 2 2901 | 8 |} | _|__6 18 210 —
02714 56| | ||| _220|__|]id|: ] 6 170 4
02/17 23 58 _ i70| 7 65 150
02718 4 64 g0l | 41 s 59 160
02/19 20 61 | __150 4| 4 62 180]__12
02120 vi2 62 160 6 53 210
02/21 73 170 3 72 5| 130
ot .
| { = fuknr moc

* ='intra laboratory split sample; blank = below detection limit
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7Table‘ 1. (cofxlixiued)

slachier
| slphs bhe
straxine
orbaryl
arbelrsn
chiorpyrifos
cysamine
dcpa 5
duethyl strasioe
disziren
dimetwe
pe
ethaOursilo
theprep
malsthicn
methyl perstien
metelschier
metribusio
mellonte
mapropamide
pendimetiulia ‘
phecate .
mlﬁﬁ
p«-mld-
sinmzine

bo. :
BRI
slte dale - : N
Bulls Creek 5_[0i/04 ZT] [ I O . I - O - I ) : I 9
01724, GO by uef 2 )3 130 1. |1 50 1
01726 6] 5|75 12 30| | 41110 . 260 7
02/08 6 7Y O O O O O 2 O I 84 1 440 5
02709 6| 44 B ) ) IO O 1. 4l
) 02/10 5 7 I 1 I Y Dt Y e I 1 ‘ 300 12
: 02/11 273 S D) D Y I <) =1 O O I - I 16| _190 8| 4
02Nz | _ 3 I - N ) - L I 81 18| 170 7| 3
IR 777 O 1 1 D O O ) e N S 7 O Y I I 1 =1 912
027 % DN <1 R O () O % OO} O 4 : 17| 150|” 4 3
0220 | 4 58 B3 I T D D Y Y A O 89 14]_130)_ 31
021 2 2 e 2 ' 7 : 17| 260
Colusa Drain 6_|01/05 3 39 1 I T I I 86| 8 7
01/i2 4 25 i i8 2 73 22
01717 S A 4 I R O O T 2| 7 i
01721 | - ] T 1 3 S R I S A i4 '
01724 . 5l 2| |36 1130 8 13 3
01725 5 d6| 3o _t 2|1~ 4 120{_10 ] 410 2
01126 27|19 | 3| |53 1 2 81| 176 68| 68 3
|o1r7 17 sol 20|15 |0 { i |\ |__[_s6| 6| 11o|_ 30| || 320] o[ 400 4
01728 6 49 s T 6 10 71 1 |” 430 3{
01731 41 8 Y I I I I 4 180 14| 360 1
| 02i04 B O O N ) D 1 O D e 2| | 120 97
- —| {0208 L N T e A T N ] 75| 440|3 _900 3
1 |o2i09 | |\ 29[ |—47|-9| 9]26| |70 3" — |35\ _|-1o0|200{3|_ | _["36[_980 6
02/10 77 56 6| 3| 340 ] | 310| 8| 100} 85[2 250] 840 6] -
02/11 49 62 13|16 360 3l ' 130| 16| (10] 41| 270| 160} 570 5|
03/12 3 300 1 11 7] I - 71 64| 18
/13 11 481613 ol | 2| |” 36 100] 19 260|__36| 390 4
02/14_| ) 38 17 6 84 . 20 95| 12| | 16| 150] 24| 300 3
QN7 |- 51 | 26| 120 7 9|1 8 750 1[ 941 (8] 220 3
02/18 6 291|751 3 54 || 179 84| 85| 18] 300 3
02119 6 | 23| |34| 6| | _44 — 8 83| 57 671 17| 2% 3
02/20 4 24 190 5| _|__4i|_ | 5 8| 13 59| 14| 240 3
0721 14 32| 3| 1" 80 10 3 gl| 110} |18} 58| 17| 780 8
- o R

* = [ntra laboratory split sample; blank = below defecllon fimit




[44]

Table 1. (continued)

2 : E 1 e - ’
HERHBIERIINI NN
{ t i SRER 1 il
dle date .

Butte Creek S 04/04 v 1t S OO O O L _§Z__l§___“__§___2_3_____ 1t 9
01724 60 1 imoj_ v 21 oy 3 130 i1 b
01726 6| 51755 2 30l | 4 110 260 7
02/08 6 481 31 Y 10003 1 o2% oy 1 1.2 _84 440 S

, 0109 S 7 | D O G 770 4l
. 02/10 5 2| T3 | 240 C T R N O O 4 300 2
: ' 02/11 4____5(_)'_____5_____!(_)(_)___22________'_ 81 | 75 16] 190 8] 4

02112 | 3y a8y | | 3|__f_1soq_ jas ) o1l j 7. 81 i 18] 170 71 3
0213 1 [ Tt O B 7] | 7| %o 9|2
02/17 7 ] ) Y O | ] L] 473
0220 7 D Y R R Y DY O I O} I 14| 130 3| 1
0221 52 2y ruol o2 7 17] 260

Colusa Drin 6 01/05 3 I ] I DR ) § I Y I 2 86 8 17

- 0i/i2 Al | s | T e o 2 3| 22
01/17 4 27 1 17]__ |1 N . 72 i
01721 - 29 13 N _ 85 i4
01/24 S| 2 36 130 8 13 3
01725 5 46| | 1 3 6ol | 2y | j I | 4 120} 10 410 2
Q1126 270098 4 3% v oS3t b b br by 2 81l 76 68 68 3
01727 17 50 21151 1 1sof  f 1 _ 56| 61 110}. 30 320} GO| 400 4
01/28 6 49 ) R D £ 1 S T O O O R A _140 7 430 3
01/31 41 68 4 __49% {1 ~ 4 80 14! 360 1
02/04 8 39 12 29 | |__|8 2 120 97
02/08 51 7)1 31t S5q42117 300 A 1 75} 44013 900 3
2708 29 471 9§ 9126 170 3 35 100} 20013 36] 980 6
02/10 71 56 6l 31 340 3101 8! J00} BS5}2 250| 840 6
02/11 49 62 131 16 360 3l 130¢ 16| 1101 41 2701 160| 570 S
02/12 3 30 1 22 1 64 I8
02/13 {1 48] |.16] 13 1201 | 2 _ 36 100} 19 260] 36) 390 4
02/14 10 38 171_6§_ 84 1 ’ 20]. 95] 12 16] 150] 24} 300 k)
02/17 5 26| |20 7| |_ 49| __ 8 75 7 94| 18] 220 3
02/18 6! 291 1751 3 34 _ 1.9 84 ’ . 85! 18] 300 3
0219 6 _23] 1341 6 44 _ 8 83{ 57 671 171 290 3
02/20 4 24 191 5 j__ 4]+ 1t 5 86] 13 591 141 240 3
02121 * 14 321 3} ¢ 30 10 _ ER) - 81} 110 18] 58} 17} 780 8y

o

* = [ntra laboratory split sample; blank = below detection limit



Lo

Table 1. (cbntinued)

2 § 3 si : ; i : £
. 2 % | 2 i i i é % ) i § i 4 . i s
$ 5 1 = 3 2 1
<
IERE RIS R IR R R RN IR RN
vite date —_— N N L
Snc R.@Colusa 7 01/05 S % DO T § RV VN RO U DR _ I
ot || 2 e e e e e R O A
oA | e e B2 e e e e e | e e e e | ) —
01431 5{ _ SR (S U U N VO O VO NN U O NN Y O O | 28 _
02/04 3 N T I - T O - R 7 10 RRRE
02/04 _ | TR A L T R (O O T P U A N PO
02/08 85 | 3 20{ 2 9 17]_440
02i09 28 |- 2| | 140 1 280
02/10 17 i 57 . i 11| 1701 |14] 40
02/11 13 1 29 2 100
02/13. 20 i 23|18 4] 89"
02/14 i I 29| 56 1
02/17 515 1 i I I 29
02/18 i6 3 41 Y 320 2
- 02119 35 2 40 ZE 110
02/20- 26 2| | 28| 1 1
02721 82 2\ 2| 130 | - 3 16| 410
Bear R.@Berry Rd. 8| 01/04 110 120 I 55 66
Yuba R.@Marysville 9 | 01/05_ SR 1 I O - 5 -
_ 02/09 A 55
lack Slough@14th St. —10_{:01/04~ 160{ ||| j_200i- | 220 )
_ e |1 210 | |=3%04 1 S I A 50 =460 -
_ |.02(08 20y ah fmodop f f 1 8p f ] | 160 — seof. ol 1. 172}
02/09- 220 | 2801 | T 1330 : 200
/10 30 90| — 420 140
017 340 210}, — 360 470
02/18_| 340 220 | - 360 240
0219 370 ol |\ | 340 150 10|
102720 68 | _ 46 S0l -
02120 290 60| | | 260 94011
Honcut Creck@Chandler Rd. | 11 | 01/04 | 94 150 38 21
DWR Puinp Plant@Sac. Rd. 12_|ouot T3] N I I A7) I I 400 33| 170 32
- 0124 290 290 5 420 740] 1000 42

* = intra laboratory split sample; blank = below detection limit
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Table 1. (continued)

e dale
DWR Puinp Plant@Sac. Rd. 12} 02/08 | 22) _ 1130310 41 1 2800F R A3y oy j_ b 1350 270} 100 i1
/09 {34] _|aaol | e oo} st j | _j__| _|280 160] 93 14
010 | 37| 170{ (| 3|_ | soo} { 8} | | 123} {380 1o|__ 4o as
02/17 _|_5300 180 _2f2f w90t b os|_ b | 3w 160 16
: 02/18 5100 260 2|_9| 150| | 4 310 1200 9 29
' 02/19 ool |2e0| | | | 7] e} | | 260 610| 25 29
Qo |. 1400 260| 5| 150} 1 290 620 47 28
DWR Pump Plani@Obanion Rd. | 13 | 01/04 55 B ST I I 96
' | 02/08 66 3 300 140 490
02/09 43 17 160 5 20 79 720 3
02/10 69 6 5301 | 120 220
—|o2/17 29 8| 220 55 170
1 02/17 30 7 20| 59 160
02/18 28 6 270 | 53 160
Wadsworth Canal@Franklin Rd._ | 14 | 01/04 24 () S T O O O 54
0124 30 a0 ||| — 47 47 3
02/08 42 3 48001 | 3| I {—1— 54 460 3
02/09 16| 62 4500 79 430
02/10 28| 56 2000 | _ 90 370 3
02717 29 140 | 3|1 I—|I— 44 220
02718 5| 8] 50 360 |4 70| ~170 5
02/18 sif— EEIT) W O O O I 72 170 7
02/19 a0 ol I I 1 62 300
02720 7] S DO O 41 150
02721 S N Y DO O % O O D D 50 640
Main Drainage Canal to Cherokeo ' o BN
Canal@Colusa FHwy 15 | 0l/04 88 200 o by 170
: 01724 8i 1500 N 170 21 s
02/08 835 4 29001 ] I 160 210 6
02/09 83 oo i 170 68 3
02/10 94 550 150 40
P )

* = Intra taboratory split sample; blank = below delection limit




e dale

siachier
slpiw bbe
siresione )
curbaryl
curbelarna

Main Drsinage Canal lo Chervkee

Connl@Colusa Jiwy - is Jonny | )\ d bweol b b boesof b4 b b Jase) byl bl

' 7773 IO ) <Y D OO | I ™ I

(77230 O O A U O O 1172t I B D 1] D et T3 S N (i It

022071 . I 36| 1) ) S U O A e '

Dulle Cily - S T3 772 1300 O - N DU N DO OO U NN NN N JUUUY DO (OO NS N NN O NN Y OO SN SO 1) ) N SO D I

ilamiiiton N N TS 7774 30 O % N UM OO MUY N U3 U U R (Y O N N NN O DO MU Y 1Y U O O

Vina 19 o7 N ) O OO N N U O (7 U O U U O N OO (1] [ N A T
. . o 02/18 291 5 24 29 ) : 75

| tocomite

l dretiryl strxaine

terteci!

terhudos

hebencarb

lu—m..-.u-

¢6

*=Inlra faboralory split sample; blank = below detection limit




Table 2. Pesticides identified in scan at USGS Sacramento Laboratory. Values are

ng/L.

sile dole diazinon cacholuras siazine seathidathlon
Feather R.@Hwy 99 2 01/12 44 11 A3, S '
01/25 293 329 143
01/26 782 37 251 26
01/27 379 279
01/28 150 172
02/04 12
Feather R.@Yuba City 3 01/12 33 56
' 01/25 171
01/27 63 62
01/28 38
02/04 12
Sac. Slough@Karmak 4 01/12 86 113 35
01/24 89 121 38
01/25 106 132 42
01/26 104 165 37 48
01/27 1120 134 52 142 104
01/28 502 168 55 215 75
02/04 86 113 28 110 '
Butte Creek@ Pass Road 5 01/12 79 _ 140 49 8
01/24 105 128 50
01/25 226 150 36 85
01/26 353 142 30 263
01727 219 127 44 154
01/28 161 147 64 125
02/04 62 84 13 :
Colusa Drain 6 01/12 20 98 27
01/24 36 131 31
01/25 30 108 26
01/26 42 109 20 117 665
01/27 60 165 49 523
01/28 55 166 55 613
- 02/04 25 168 25.4 120
Sac R.@Colusa 7 01/12 10
01/24 55
01/25 95 750
01/27 46 322
01/28 38 151
02/04 13 22
Bear R.@Berry Rd. 8 01/24 203 91 82 132 57
Yuba R.@Marysville 9 01/24 35 36
Jack Slough 10 01/24 767 264 135 1348 1102
Honcut Creek@Chandler Rd. 11 01/24 105 21

96




Table 2. (continued). .

.97

. site date diazi rbofura 2 ethidathion
DWR Pump Plant@Sac. Rd. 12 01/24 230 475 157 803 49
DWR Pump Plant@Obanion Rd. 13 0124 122 212 | 41 30
Wadsworth Canal 14 |- 01724 569 57 15 86 58
Main Drainage Canal to Cherokee ' »
- |Canal@Colusa Hwy 15 0124 1342 200 45 55
\




