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EXECUTIVE SUmARY 

Assembly B i l l  2021, the Pesticide Contamination Prevention Act (PCPA), 
requires  that  the Director of  the Department of Food  and Agriculture (CDFA) 
maintain  a  statewide  data base of wells sampled for pesticide active 
ingredients and that agencies submit to  the Director the results of any  well 
sampling for pesticide active ingredients. The PCPA directs the CDFA, in 
consultation with the California Department of Health Services (CDHS) and 
the  State Water Resources Control Board (SWRCB) , to annually report: (1) 
specified information contained in the data base to  the Legislature, the 
CDHS, and the SWRCB, (2) actions taken by the Director and the  SWRCB  to 
prevent pesticides from leaching to ground water, and (3) factors 
contributing to  the movement of pesticides to ground water. 

BACKGROUND: 

The well inventory data base was developec 1 by the CD 1FA's Environmental 
Hazards  Assessment Program in 1983, prior to  the enactment of  the PCPA on 
January 1, 1986. The purposes of  the data base were to allow the CDFA to: 
(1) identify reliable information on the occurrence of nonpoint-source 
contamination of ground water by the agricultural use of pesticides and (2) 
computerize  the data to  facilitate subsequent graphical, numerical, and 
spatial analyses. At that time, the data base included only those  results 
of sampling for pesticides in well water suspected of originating  from 
agricultural non-point  sources. To meet the requirements of  the PCPA, both 
point (well-defined areas where pollutants are concentrated) and non-point 
source sampling results are now included in the data base, although the 
majority of  data submitted are still from agricultural non-point sources. 

The 1990 update report is the fourth update to the first annual report and 
summarizes seven agencies' well sampling results. Although the  data  were 
submitted to  the CDFA between July 1, 1989 and June 30, 1990, the majority 
of results  are for sampling studies conducted in 1987,  1988, and 1989. In 
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a l l ,  29,923  new records were  added to   the   we l l   inventory   da ta  base f o r   t h e  
1990 summary year.  Currently,  over  half   the  records i n  the  data base are 
for   wel l   water  samples taken i n  1986 o r   l a t e r .  Numerical h igh l ights   f rom 
a1 1 f i v e  we1 1 inventory  reports  are  presented i n  Tab1 e 1. 

In te rp re ta t i on  o f  sampling resul ts   in   the  wel l   inventory   data base are 
sub jec t   to   the   fo l low ing   l im i ta t ions :  

1. Only  data  submitted t o   t h e  CDFA between Ju ly  1, 1989  and June 30, 
1990 are  included and discussed i n  th i s   repo r t .  

2. The data  included i n  th i s   repo r t   a re   no t   t he   resu l t s   o f  a s ing le  
study.  Rather,  they  are  the  results o f  38 studies,  designed and 
conducted by  seven agencies for   vary ing purposes, 

3.  Pesticide  residue  detections in   the   we l l   inventory  do not  represent 
a complete  survey o f  ground  water  contamination i n  the  state,  The 
pest ic ides  detected  are  l imi ted  to  those  for   which  the sample was 
spec i f i ca l l y  analyzed.  Therefore, the  data  indicate  which 
pesticides  are  present in   Ca l i fo rn ia   we l l   water  among those 
pes t ic ides   fo r  which  analyses were carr ied  out,   but   not  among a l l  
pest ic ides used statewide. 

4. Sampling by agencies  other  than  the CDFA i s  not   necessar i ly   re la ted 
t o  suspected agr icul tural   non-point  sources o f  contamination. 
Consequently, i t  should  not be  assumed that   the  submi t ted  resul ts  
are an i nd i ca t i on   o f  which pesticides  are more o r   l e s s   l i k e l y   t o  
leach t o  ground  water as a r e s u l t   o f   l e g a l   a g r i c u l t u r a l  use. 

Sampling r e s u l t s  were evaluated t o  determine i f  they met the   fo l low ing  
c r i t e r i a   f o r   i nc lus ion   i n   t he   we l l   i nven to ry   da ta  base: 

1. Sampling resu l t s  were f o r   t h e  analyses o f   pes t i c ides   o r  
pes t ic ide  breakdown products. 

2. The samples  were taken  from  ground  water  (i.e.,  from a wel l ) .  

3. Samples  were taken as c lose   to   the  we1 1 head  as possible. 

4. Samples  had t o  be obtained  from an untreated and u n f i l t e r e d  
system. 
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Table 1. Numerical hlghlights contalned In the well Inventory data base,  by year of report. 
~ 

NUMERICAL HIGltLlGHTS 

---- 
Total Analyses 

Posltive Analyses 

We1 1 s sampled 

Wells wtth positive analyses 

Countles sampled 

Countles with posltlve analyses 

Pest {cides and related compounds 

sampled 

Pestlcldes and related compounds 

detected 

Pesticide residues resulting from 

non-point source agrlcul tural use 

REPORT YEAR 

1986'  1987b  1988b  198Sb  1990b 

71,109 4,108 39,780 8,096 29,923 

5,110 987 336 620 717 

8,359 524 2,963 749 2,761 

2,297 179 116 180 163 

53 18 41 33 52 

23 11 14 20 15 

161 77 168 97  192 

15 14 10  14 14 

9 e 1 7 6 

w 

~UMULATIVE 

TOTAL 

144,920 

7,150 

13,778' 

2,794' 

57= 

32' 

257' 

32c 

1 2 O  

a  The 1986 report  included  confirmed,  non-confirmed  and  negative 
detections  in  the  number of  wells  and  counties  sampled. 

b The number of we1 1 s and  counties  sampled  are  compi 1 ed  from  confirmed 
(i.e., two  or  more  positive  samples  per  chemical  and  well  in  a  single 
study)  and  negative  analyses  only.  Non-confirmed  positives (I .e., 
single  detections  not  confirmed by subsequent  analyses  in a  single 
study)  are  not  included. 

c  The  cumulative  total  is  not  additive (e.g., a well  with  positive 
analyses  reported  in  the 1986 report  with  additional  positive 
analyses  reported  in  the 1989 report  will  only  be  counted  once). 
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5. Location of each sampled well  had to be identified by at least 
township/range/section according to  the U.S. Geological Survey's 
Pub1  ic Lands Survey Coordinate system. 

6. The data must not have been entered into the well inventory 
previously. 

The data were  then coded onto appropriate  forms and transferred into a 
computer. Hard copies  of the  data were proofread against the coding sheets 
and edited as necessary. The data were  further verified and edited and 
finally  entered into the permanent well inventory data base where  summary 
results tab1 es  were generated. 

MAJOR FINDINGS; 

The results of 29,923 analyses of well water samples were  submitted to  the 
CDFA for  the  1990 report. The samples were  taken from 2,761 wells in 52 
counties and analyzed for an overall total o f  192  pesticide active 
ingredients and breakdown products. Pesticide  residues were detected and 
confirmed i n  163 wells (6%) in 15 counties. Of  those 163 wells, 73 (48%) 
were positive  for pesticides no longer registered for use in California. Of 
the 192  compounds analyzed for, 14 were detected and confirmed in well 
water. (For the purposes of the we1 1 inventory data base, confirmed 
detections  are  detections of a particular pesticide residue in two  or  more 
discrete samples taken from the same well during the  time period of a single 
monitoring study.) The CDFA has determined that six of  the 14 were present 
in ground water as a result of agricultural use. These six chemicals  are 
aldicarb  sulfone and aldicarb sulfoxide (breakdown products o f  aldicarb), 
atrazine, bromacil, diuron, and  simazine. Aldicarb  sulfone and aldicalob 
sulfoxide  were detected in  Del Norte County where  aldicarb  is no  longer 
registered  for use. The use o f  atrazine, bromacil, diuron, and simazine 
will  be modified in areas where they were  detected and determined to be 
present as a  result of agricultural use. Of the remaining  eight  detected 
pesticides, six (DBCP, propylene  dichloride [1,2-01, ethylene  dibromide 
[ EDB) , toxaphene, ort ho-di  chl orobenzene, and monuron)  are no 1 onger 
registered  for agricultural use in California; therefore no action was taken 
by the CDFA in response to these detections. The other  two  compounds 

i v  



detected  were  prometon  and  carbon  disulfide.  The  CDFA  determined  that the 
presence  of  prometon in three  wells  was  not  due  to  agricultural  use; the 
remaining  two  wells  with  prometon  detections  are  still  under  investigation. 
The  carbon  disulfide  detection  is  also  still  under  investigation. 

The  CDFA  has  taken  the  following  actions  between July 1, 1989 and  June 30, 
1990 to  prevent  pesticide  contamination  of  ground  water: 

1. Proposed  and  adopted  regulations  to  revise  the  specific 
numerical  values  used  to  identify  pesticides  with  the  potential to 
leach  to  ground  water. 

2. Adopted  regulations  that  added 15 pesticides  to  the  Groundwater 
Protection  List. 

3.  Adopted  regulations  that  established  PMZs  for  simazine,  bromacil, 
diuron,  and  prometon. 

4. Adopted  regulations  that  established  use  requirements  for 
pesticides  that  contain  simazine,  bromacil,  diuron,  and  prometon 
within  their  respective  PMZs. 

5. Adopted  regulations  that  provide  for  research  authorizations for 
the  application  of  leaching  pesticides  within  their  PMZs for 
purposes  of  research  and  experimentation. 

6. Adopted  regulations  that  defined  "ground  water  protection 
advisories",  specified  what  information  they  shall  include,  and 
described  the  requirements  for  licensed  agricultural  pest  control 
advisers  when  writing  such  an  advisory. 

7. Adopted  regulations  that  changed  the  ground  water  protection 
restrictions  to  require  the  submission  of a written  ground  water 
protection  advisory in order  to  obtain a permit to use a leaching 
pesticide  within  its  PMZ. 

Actions  taken  by  the SWRCB in 1990 to  prevent  pesticides  from  entering 
ground  water  included: 

1. Served with the CDFA and the CDHS on  an  interagency  committee, 
established  under  the  PCPA,  to  make  findings  on  the  rice  herbicide, 
bentazon,  which  has  been  detected in wells  in  rice-growing 
counties.  The  committee  agreed  unanimously  to  recommend  to  the 
CDFA director  that  use  of  bentazon  on  rice  be  cancelled,  but  that 
minor uses on  other  crops  be  permitted in cases o f  urgent  need 
under  certain  conditions  of  water  management  and  monitoring. 

V 



2. Had approved by the U,S, Environmental  Protection  Agency (EPA) the 
State Board Quality  Assurance  Program  Plan  which out1 ines the 
procedures to be  used by the  State and  Regional Boards to 
consistently  produce qual i ty environmental  measurement data, 

3. Regional Boards  responded to spills, complaints and enforcements 
that  relate to preventing  pesticide  pollution of ground water. 

CONCLUSIONS: 

Of the 192  pesticide  active  ingredients and related  chemicals  tested for, 14 
(7%) were  detected in well  water. Six of  the pesticides  detected are no 
longer  registered  for  use in California. The CDFA  has determined  that  six 
(aldicarb  sulfone,  aldicarb  sulfoxide,  atrazine, bromacil , diuron,  and 
simazine) o f  the 14 pesticides  detected  were  present  as  a  result of 
agriculturally  applied  pesticides  leaching  through soil to ground water. 

Between July 1, 1989 and June 30,  1990,  29,923 analyses o f  we1 1 water 
samples  were  reported  to  the CDFA. These  samples  were  taken  from 2,761 
wells in 52 counties. Most o f  the wells  were  sampled in  1987,  1988, and. 
1989. Pesticides  were  detected in 163  wells in 15 counties. O f  the 163 
positive  wells  reported,  73 (48%) were  positive for pesticides no longer 
registered  for use in California. 
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PREFACE 

T h i s   r e p o r t   f u l f i l l s   t h e  requirements  contained i n   s e c t i o n  13152, 
subdivision  (e)  of  the Food  and Agr icu l tura l  Code, d i rec t ing   the   Ca l i fo rn ia  
Department of Food  and Agr icul ture (CDFA) to   repor t   spec i f ied  in format ion on 
sampling fo r   pes t ic ide   res idues   in   Ca l i fo rn ia  ground  water t o   t h e  
Legis lature,   the  Cal i fornia Department o f  Health  Services (CDHS), and the 
State Water Resources Control Board (SWRCB) annually by  December 1. 

This  report i s  the  four th  update o f   the  f i r s t  annual repor t  (Brown, e t  a1 . , 
1986) which summarized resu l t s   o f  wel l  water  sampling f o r   a g r i c u l t u r a l  
pesticide  residues from samples taken from 1975 t o  1986. The f i r s t  update 
(Ames, e t  a1 . , 1987) summarized data  submitted t o   t h e  CDFA between September 
1, 1986 and August 31,  1987. The second update (Cardozo e t  a1 . , 1988) 
summarized data  submitted between  September 1, 1987 and  June 30,  1988. The 
t h i r d  update (Cardozo, e t  a1 ., 1989) summarized data  submitted between Ju ly  
1, 1988 and  June 30, 1989. 

Locations  of  sampling resu l ts  are summarized i n   t h i s   r e p o r t  by county. I n  
the  data base, resul ts  are  speci f ied by state  wel l  number, i f  avai lable. 
The s tate  wel l  number s ign i f i es  township,  range, and section o f  the  wel l  
sampled, locat ing i t  w i th in  one square-mile un i ts .  However,  due t o   t h e  
number of  records  contained in   the   da ta  base fo r   th is   year 's   repor t  (29,923) 
a l i s t i n g   o f   i n d i v i d u a l   r e s u l t s  by township, range, and section i s  not 
possible here. 

The in fo rmat ion   in   th is   repor t  i s  presented in   four   par ts ;  Pa r t s  I ,  11, and 
I11 were wr i t t en  by the CDFA, and P a r t  IV by the SWRCB. 
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A. INTRODUCTION 

The Pest ic ide Contamination  Prevention  Act (PCPA; see Appendix A, p. 71) 
added sections 13141 through 13152 t o   D i v i s i o n  7 o f   t h e  Food and 
Agr icu l tu ra l  Code and requires  the  Cal i fornia Department o f  Food  and 
Agr icu l ture (CDFA) to  maintain  a  statewide  data base o f   r e s u l t s   o f  we1 1 
sampling for   pest ic ide  act ive  ingredients .  The PCPA a lso   requ i res   a l l  
government agencies t o  submit r e s u l t s   o f  any  such well  sampling t o   t h e  CDFA, 
which  annually  reports  the  quantity and locat ions  o f   wel ls  sampled  and the 
number of   wel ls   wi th   detectable  leve ls   o f   pest ic ides  to   the  Legis la ture,   the 
State Water Resources Control Board (SWRCB) , and the Cal i f o r n i a  Department 
of  Health  Services (CDHS) . 
This i s   t h e   f i f t h  annual report  and the  four th  update o f   t h e  1986 repor t  
e n t i t l e d  SamDlinq for   Pest ic ide Residues i n  Ca l i fo rn ia  Well Water.  1986 Well 
1nventor.v Data Base  (Brown, e t  .a1 . , 1986). Results  are  presented i n  t h i s  
1990 repo r t   f o r   t he  number o f   we l l s  sampled  and the number o f   we l l s  i n  which 
pesticide  residues were detected  for each county.  Although the  data were 
submitted between July 1, 1989  and  June  30,  1990, the   ma jo r i t y   o f   resu l t s  
are for sampling  studies  conducted i n  1987,  1988,  and  1989. 

The well  inventory  data base was o r i g i n a l l y  developed by the CDFA's 
Environmental Hazards Assessment  Program (EHAP) i n   t h e   w i n t e r   o f  1983, p r i o r  
t o   t h e  enactment o f   t h e  PCPA (Cardozo, e t  al.,  1985). The purposes  of the 
data base were to   a l low  the  CDFA to: (1) iden t i f y   re l i ab le   i n fo rma t ion  on 
the  occurrence o f  nonpoint-source  contamination o f  ground  water by the 
agr icu l tu ra l  use of   pest ic ides;  and (2)  computerize the  data t o   f a c i l i t a t e  
subsequent graphical,  numerical, and spat ia l  analyses. A t  that   t ime,  the 
data base included  only  those  results  of sampling fo r   pes t ic ides  i n  wel l  
water  suspected o f   o r i g ina t i ng  from agr icu l tu ra l  non-point  sources. To meet 
the  requirements o f   t he  PCPA, both  point  and non-point  source  sampling 
resu l ts   a re  now included in   t he   da ta  base, al though  the  major i ty  of   data 
submitted  are still from  agricultural  non-point sources. 
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B, HATERIALS AND UETHODS 

Data Collection: 

Section 13152, subdivision (c) of  the PCPA, requires all agencies that 
sample  wells for pesticides to submit their sampling data and analytical 
results to  the CDFA for inclusion in the Well Inventory Data Base. The CDFA 
has notified  appropriate  agencies o f  this  law and requested  them to submit 
required  data on a CDFA reporting form, on a form of  their own, or  on 
magnetic tape. 

The PCPA also requires  that the CDFA, SWRCB, and CDHS  jointly agree  on 
minimum well sampling requirements for all results  submitted to  the CDFA. 
The agencies agreed upon the following minimum reporting requirements  which 
became effective on December 1, 1986, and are applicable only to well 
samples taken after that date: 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 

Optional 

1. 
2. 
3 .  
4. 
5. 
6. 
7. 

State we1 1 number (township/range/section/tract/sequence number/ 

County. 
Date of sample (month/day/year) 
Chemical analyzed. 
Individual sample concentration, in parts per billion. 
Minimum detectable limit, in parts per billion. 
Sampl ing agency. 
Analyzing 1 aboratory. 
Street address of well location. 
We1 1 type. 
Sample type (e.g. , initial or confirmation). 

base and meridian) . 

information to be included when available: 

Method of analysis. 
Well depth (in feet). 
Depths of  top and bottom perforations of  the well (in feet) 
Depth of standing water in the well  at time  of sampling ( i n  feet). 
Year the well was drilled. 
Whether  a driller's log was located. 
Known or suspected source o f  contamination. 
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Data  collection required a significant amount of interagency cooperation. 
Agencies  supplied well sampling d,ata as published reports, raw laboratory 
results, or retrievals o f  information on floppy disks or magnetic tape  from 
their  data bases. 

Data Evaluation: 

Sampl ing results  were evaluated to determine if they met the following 
criteria  for inclusion in the well inventory data base: 

1. 

2. 
3 .  
4. 

5. 

6. 

Sampling  results were for the analyses of pesticides or 
pesticide breakdown products (e.g., aldicarb sulfoxide) 
The  samples  were  taken from ground water (i .e., from  a well) . 
Samples  were  taken as.-close to the well  head as possible. 
Samples had to be obtained from an' untreated and unfiltered 
system since  treatment or filtration could mask the presence o f  
a chemical in ground water. 
Location of each sampled we1 1 had to be identified by at least 
township/range/$ection according to  the U.S. Geological Survey's 
Public Lands Survey Coordinate system. This  requirement was 
necessary to count the number of individual wells in the  data 
base,  as  well  as to evaluate ground water  contamination by 
pesticides using other spatially-distributed data sets. 
The data must not have been entered previously. 

Published  reports  were evaluated to determine if the  data met the  criteria 
or, in the  case  of unpublished laboratory results, verbal confirmation was 
requested from appropriate agency staff. Data received on floppy disks  or 
magnetic tape were transferred to a  computer and a hard copy made which was 
then evaluated. Data that met the criteria  were coded, keypunched, and 
transferred into the Well Inventory Data Base. 

I 

According to  the minimum reporting requirements, a  positive well sample must 
be identified as an initial or confirmation sample.  In order  to  further 
increase the integrity and usefulness of  the data in the well inventory, 
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"confirmedn  detections were distinguished  from  "unconfirmed"  detections. 
For  the purposes o f   t h e  Well Inventory Data Base, confirmed  detections  are 
detect ions  o f  a par t i cu la r   pes t ic ide   res idue  in  two o r  more d isc re te  samples 
taken  from  the same well   during  the t i m e  per iod   o f  a s ingle  monitor ing 
study;  negative  results  are samples i n  which pest ic ide  residues were not  
detected.  Unconfirmed  detections  are  results f o r  which a p a r t i c u l a r  
pes t ic ide  was detected i n  only one  sample from a par t i cu la r   we l l  because 
e i t h e r  no other samples were taken, o r  no other subsequent samples i n   t h a t  
study  contained  detectable  residues  for  that  well .  The c r i t e r i a   o u t l i n e d   i n  
I IAnalyt ical Methods f o r   V e r i f i c a t i o n   o f  Ground Water Contamination by 
Pesticides" (Appendix B, p. 84) were used for  determining whether a p o s i t i v e  
sample was coded as confirmed  or  unconfirmed. 

Format o f  t he  Data Base: 

Each chemical  anal 
re1  ated chemical 
contain up t o  149 

Appendix C, p. 88. 

y s i s   o f  a well  water sample f o r  a pest ic ide  res idue  or  
const i tutes one record i n   t h e   d a t a  base.  Each record may 

columns o f  data. The data base format i s  explained i n  

Data Entry: 

The data were coded onto  appropriate forms, keypunched onto  f loppy  disks  at  
the  Franchise Tax Board, and then  t ransferred  to  a PC microcomputer a t   t h e  
CDFA. Hard copies of   the  data were proofread  against  the  coding  sheets and 
edi ted as necessary. The data were then  t ransferred  to  a SUN computer 
(3/280 model), checked w i th  computer v e r i f i c a t i o n  programs, and en tered   in to  
the permanent Well  Inventory Data Base, where summary tables were generated. 
Codes used i n   t h e   d a t a  base a r e   l i s t e d   i n  Appendix D, p .  92. 
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Data Verification: 

The following computer-driven verification programs have been developed by 
the CDFA staff to test the accuracy of new data before inclusion in the 
permanent  data base: 

1. Township/ranqe/section (T/R/S) verification: 
The townships, ranges, and sections in each county were  coded and 
entered into a  computer file. A program was  written that  compares 
this file to well sampling records to be included in the  data base. 
Errors, such as an incorrect township for a county, were  noted and 
corrected. 

2. Column verification: 
This program tested the validity of  the data by comparing  allowed 
values for each column to  the actual values entered. For example, 
chemical codes must be acceptable to  the program or they will  be 
rejected as errors. Codes rejected by the program were inspected 
and corrected. 
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C. RESULTS AND DISCUSSION 

The fo l lowing agencies  submitted we l l  sampling resu l ts  from 38 s tud ies   to  
the CDFA between July 1, 1989  and  June 30, 1990: 

Federal : The U .S. Environmental Protection Agency  (EPA) 

State: The CDFA, CDHS, DWR, and North Coast (NCRWQCB) and Central Coast 
(CCRWQCB) Regional Water Qual i t y  Control Boards 

County: The Kern and  Sacramento County Health Departments (KCHD and SCHD) 

The results  submitted by the agencies  1 i s ted  above are  presented i n  two 
sections:  (1) Confirmed detections and negative  results; and (2) 
Unconfirmed  detections.  For  the purposes o f  the Well Inventory Data Base, 
confirmed  detections  are  detections  of a par t i cu la r   pes t ic ide   res idue  in  two 
o r  more d iscrete samples taken from the same wel l  dur ing  the  t ime  per iod  of  
a single  monitoring study; negative  results  are  the  analyses  of  well  water 
samples i n  which pesticide  residues were not  detected.  Unconfirmed 
detect ions  are  resul ts   for  which  a par t i cu la r   pes t ic ide  was detected i n  only 
one  sample from  a pa r t i cu la r  we1 1, because e i ther  no other samples were 
taken, o r  no other subsequent samples i n   t h a t  study  contained  detectable 
residues  for   that   wel l .  Confirmed detections were distinguished  from 
unconfirmed  detections t o  increase  the  integri ty of the  data  presented. 
Only  those  detections  that  are  verified  according  to  the  standards  set by 
the CDFA (Appendix B, p. 84) will be subject   to  regulatory  act ion by the  
Di rector   to   prevent   fur ther  ground  water  contamination by those  pesticides 
(Food & Agr. Code, 513149, subd. (d)) .  

The resul ts   are summarized  by pest ic ide  act ive  ingredient and breakdown 
product (showing  which pesticides were analyzed f o r  and which were detected) 
and  by county ( ind ica t ing  where sampling and detections  occurred). Appendix 
E, p.  105 i s  a summary o f  wel l   s tud ies  wi th   resul ts   inc luded  in   the 1990 
update report.  
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SECTION I. CONFIRMED DETECTIONS AND NEGATIVE RESULTS 

Included in the 1990  update is information on 168 pesticide active 
ingredients and 24 breakdown products analyzed in 29,923 samples taken  from 
2,761 wells in 52 counties. Information about each pesticide  detected is 
presented in the section on the Status of Detected Pesticides (pp. 13 to 
20). Tables  of  the sampling results by county and pesticide  are  presented 
in Appendix F, p. 110. A summary o f  the numerical highlights  from each  of 
the previous well inventory reports, plus cumulative totals, is presented in 
Table 1, p. 111. The active ingredients and breakdown products detected, 
their sources and status, are summarized in Table 2,  p. 112. 

RESULTS BY PESTICIDE OR  BREAKDOWN  PRODUCT: 

Detections 

O f  the 192  active ingredients and breakdown products analyzed for overall, 
fourteen (7%) were detected in we1 1 water, while 178 (93%) were not 
detected. The fourteen  compounds found were: aldicarb sulfone, aldicarb 
sulfoxide, atrazine, bromacil, carbon disulfdde, dibromochloropropane 
(DBCP), ortho-dichlorobenzene, diuron, ethylene  dibromide (,EDB), monuron, 
prometon, propylene  dichloride (1,2-D), simazine, and toxaphene. Of these, 
aldicarb  sulfone and aldicarb  sulfoxide (breakdown products of aldicarb), 
atrazine, bromacil, diuron, and simazine were  determined to be present in 
wells as a result of their agricultural use. All of  these  detections have 
been reviewed  through the Pesticide Detection Response  Process (PROP) as 
required by the PCPA. 

Six  of  the fourteen active ingredients detected (DBCP, ortho- 
dichlorobenzene, EDB, monuron, 1,2-D, and toxaphene)  are no  longer 
registered for agricultural use in California, and are therefore exempt from 
the reviewing  requirements of  the PCPA. Monuron is currently  registered, 
for home use only, as an aquarium algicide. 
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O f  the  remaining  detected compounds, the carbon d i s u l f i d e   d e t e c t i o n   i s  
cur ren t ly  under inves t iga t ion  by the CDFA, and the   de tec t ion   o f  prometon was 
determined by the CDFA t o   n o t  be  due t o   a g r i c u l t u r a l  use i n   t h r e e  we1 1 s and 
i s   s t i l l  under i n v e s t i g a t i o n   i n  two wells. 

Pesticide  residues were detected i n  a t o t a l  o f  716 analyses of   wel l   water  
samples taken  from 163 wells. Simazine, the most f requent ly  detected 
pest ic ide,  accounted f o r  29% o f   t he   pos i t i ve  analyses. DBCP, the second 
most-frequently  detected  pesticide,  accounted  for 26% o f  t he   pos i t i ve  
analyses.  Together,  simazine, DBCP, and 
t o t a l   p o s i t i v e  analyses. The statewide 
I s  shown i n  Figure 1, p. 11. 

The  numbers o f   p o s i t i v e  and t o t a l  we1 
detected  pesticide  are shown i n  Table 5, 

diuron accounted f o r  73% o f   t h e  
d is t r ibu t ion   o f   de tec ted   pes t ic ides  

I s ,  analyses, and count ies  for  each 
p. 135. As  shown i n  the  table,  

there was no re la t ionsh ip  between the number o f  analyses and the  frequency 
o f   d e t e c t i o n   o f  a par t i cu la r   pes t ic ide   in   we l ls   o r   count ies .  

RESULTS BY COUNTY: 

Total  Number o f  Analyses 

Well  sampling resul ts  f rom 2,761 wel ls i n  52 counties  are  included i n  the 
1990 report-year  addit ions  to  the  data base. The r e s u l t s  o f  sampling i n  
those  counties,  including  the number of   posi t ive,   negat ive,  and t o t a l  
analyses  taken and we1 1 s sampled, are  presented i n  Table 6, p. 136. As 
shown i n   t h e   t a b l e ,  Kern County  had the   la rges t  number o f  wel ls  sampled (316 
o r  11% o f  a1 1 wel ls sampled) , followed by Tulare County (278 wel ls)  , and 
Monterey County  (259 wel ls) .  Sampling in   n ine  count ies (Fresno, Kern, 
Monterey,  Riverside, Sacramento, San Bernardino, Sonoma, Tulare, and 
Ventura)  accounted f o r  58% o f   a l l  analyses and 55% o f   a l l   w e l l s  sampled. 

The  number o f   pes t ic ides  sampled f o r  and the number o f  analyses f o r  each 
pest ic ide  a lso  var ied among counties.  For example, we l ls   in   four   count ies  
(Los Angeles,  Monterey , Orange,  and Santa C1 ara) were analyzed f o r   t h e  
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largest  number of pesticides (140, 105,  109,  and  106, respectively), while 
wells in 12 counties  were analyzed for  ten or fewer pesticides. This 
variation is attributable not  only to  differences in pesticide use among 
counties, but also to differences in the design of well sampling ,programs of 
various agencies. A tabular summary of pesticides  analyzed for in each 
county appears in Appendix G, p. 143. 

Detections 

The fourteen pesticide residues  were detected in wells in  15 o f  the  52 (29%) 
counties where  wells  were sampled. The fumigant 1,2-D was  detected in seven 
counties. Simazine and diuron  were each detected in wells in six counties. 
Atrazine was detected i n  five counties, DBCP in four counties, and bromacil 
and prometon were each detected in three counties. The  remaining  seven 
pesticides, aldicarb sulfone, aldicarb wlfoxide, carbon  disulfide,  ortho- 
dichlorobenzene, EDB, monuron, and toxaphene  were each found in a single 
county. The  number of pesticides detected and the total number of 
pesticides  tested for in each county is listed in Table 7, p. 139. 

The number of pesticides detected in any one county ranged  from one  to 
eight. Tulare County had the largest number of pesticides  detected  with 
eight  confirmed finds, followed by Fresno County with six. Glenn, Kern, and 
Stanislaus Counties each had four pesticides detected. Three pesticides 
were detected in Tehama County. The remaining six counties  with detections 
each had one pesticide detected in ground water. 

The number of wells with pesticide residues in the fifteen counties ranged 
from  one  to 56. Tu1 are County had the largest number o f  wells  with 
pesticide  residues (56), followed by Kern  and Fresno  Counties  with 35 and 
32, respectively. The remaining twelve  counties had one  to nine wells 
containing  pesticide residues. A summary of  the number of wells  with 
detected  pesticide  residues by county and pesticide is shown in Table 8, p. 
141. Figure 2, p. 12  indicates the townships  within each county, in 
California  where one  or more pesticides were detected in  well  water. 
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LEGEND 

Number of 
Order  Chemical Positive Wells 

1 Simazine 75 
2 DBCP 47 
3 Diuron 40 
4 Bromacil 21 
5 Atrazine 15 
6 Propylene  Dichloride 11 
7 EDB 10 
8 Aldicarb  Sulfoxide a 
9 Aldicarb  Sulfone 7 

1 0  Prometon 5 
1 1  Monuron 3 
1 2  Carbon Disulfide 1 
1 3 Toxaphene 1 
1 4  Ortho-dichlorobenzene 1 

Figure  1.  California  counties  where  pesticides  were  detected  in  well  water.  Results 
are from sampling  reported  between July 1989  and  June  1990. 
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Figure 2. California townships  with  one or  more  pesticides detected in well  water. 
Results  are  from  sampling  reported  between  July 1989 and  June 1990. 
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STATUS OF DETECTED PESTICIDES I N  THE 1990 UPDATE  TO THE DATA  BASE: 

(1) Simazine: 

The detection  of  the  herbicide  simazine was confirmed i n  75 w e l l s   i n   s i x  
count ies  out   of  1,192 wells sampled i n  46 counties.  Simazine i s  p r i m a r i l y  
used i n   C a l i f o r n i a   t o   c o n t r o l  weeds i n   c i t r u s  orchards and a v a r i e t y   o f  
other  crops and  on rights-of-way.  Concentrations of  residues  ranged  from 
0.10 t o  3.30 ppb.  The CDHS has se t  an MCL f o r  simazine o f  10.00 ppb. 

I n  Tulare County, 38 wel ls were found to  contain  residues  of  simazine. I n  
Fresno  County, 27 w e l l s  tested  pos i t ive f o r  simazine.  Stanislaus County  had 
f i ve   pos i t i ve   we l l s ,  Glenn and  Tehama Counties had two pos i t i ves   we l ls  each, 
and Napa County had  one well  found t o  be contaminated with  simazine 
residues. All o f  the  posit ive  wells,  except f o r  the we l l  i n  Napa County, 
were  sampled by the CDFA as par t   o f   moni tor ing programs f o r  PMZs. The  Napa 
County w e l l ,   i n i t i a l l y   t e s t e d  by the CDHS under the AB 1803 monitoring 
program, was also  investigated by the CDFA along  with f i v e  o t h e r   w e l l s   i n  
that   sect ion.  The CDFA recommended that  the  sect ion  containing  the 
contaminated  well  not be declared a PMZ f o r  simazine because i t s  presence 
was not  detected i n  any of   the  wel ls  sampled i n  the  fo l low-up  invest igat ion.  

Simazine has  been previously  reviewed  through  the PDRP, r e s u l t i n g   i n  
regu la t ions ,   e f fec t i ve   Apr i l  1990, t ha t   p roh ib i t   t he  use  of pest ic ides 
containing  simazine i n  non-crop  areas w i th in  simazine PMZs. Fol lowing  the 
invest igat ions,   the Department recommended t h a t  16 sections i n  Fresno 
County, one section i n  Glenn  County, four  sections i n  Stanislaus County, one 
section i n  Tehama County, and 19 sections i n  Tulare County be  made PMZs f o r  
simazine. Two detections, one i n  Fresno  County and  one i n  Tehama County, 
are still under invest igat ion.  
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(2) DBCP: 

Although the nematicide DBCP was suspended from use in 1977, DBCP residues 
are still  being detected in ground water. The detection of DBCP was 
confirmed in 48 wells located in four counties, out o f  683 wells  sampled in 
18 counties. Concentrations of residues detected ranged  from 0.02 to 6.20 
ppb. The CDHS has set an A L  for DBCP of 1.00  ppb. 

Confirmed  detections of DBCP were found in 32 we1 1 s in Kern County 12 we1 1 s 
in Tulare County, three wells in Fresno County,  and one well in Stanislaus 
County. The Kern County wells were sampled by the Kern County Environmental 
Health  Department as part o f  their  routine monitoring. The  wells in Fresno, 
Stanislaus, and Tulare Counties were sampled by the CDHS as part of their  AB 
1803 sampling program. 

Historical agricultural use of DBCP is considered to be the source o f  DBCP 
residues. Because DBCP is no longer registered for use in California, it 
has not been reviewed  under the PDRP. 

(3)  Diuron: 

The detection of  the herbicide diuron was confirmed in 40 wells in six 
counties out of  782 wells sampled in 34 counties. Weed control on rights- 
of-way accounted for over one-third o f  diuron use in California. 
Concentrations of residues detected ranged from 0.06 to 3.95  ppb. A CDHS 
MCL or AL for diuron has not been established. The EPA  has, however, set a 
Lifetime  HAL of 10.0 ppb for diuron. 

Tulare County accounted for 78% of diuron detections with residues confirmed 
in 31 wells. In Fresno County, five wells had confirmed  diuron detections. 
Glenn, Kern, Madera, and Stanislaus  Counties each had one well with diuron 
residues. All of  the wells  were sampled by the CDFA as part of monitoring 
programs for PMZs except for the Madera County well which was sampled  during 
a CDFA monitoring study to primarily determine if aldicarb  leaches to ground 
water in the Central Valley. 
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Diuron has  been previously  reviewed  through  the PDRP, r e s u l t i n g   i n  
regulat ions,   e f fect ive  Apr i l ,  1990, t ha t   p roh ib i t   t he  use o f  diuron i n  non- 
crop  areas  within  diuron PMZs. The CDFA determined t h a t  29 of   the  pos i t ive 
wel ls were due to   l ega l   ag r i cu l tu ra l  use and, therefore, recommended t h a t  15 
sections be declared PMZs for   d iuron. Ten o f   t he   pos i t i ve  w e l l s  are still 
under  investigation. The section  containing a p o s i t i v e   w e l l   i n  Glenn  County 
was not recommended t o  be declared a PMZ. 

(4) Bronaci 1 : 

The detect ion  of   the  herbic ide  bromaci l  was confirmed i n  2 1  w e l l s   i n   t h r e e  
counties  out o f  421 w e l l s  analyzed i n  25 counties.  Bromacil i s  used i n  
C a l i f o r n i a   p r i m a r i l y  f o r  weed contro l   in   c i t rus  orchards and  on r igh ts -o f -  
way.  Concentrations of residues  detected  ranged  from 0.11 t o  2.70 ppb. An 
MCL o r  AL has not yet  been established by the CDHS for  bromacil  . However, 
the  Lifet ime  Health  Advisory Level (L i fet ime HAL) establ ished by the  U.S. 
Environmental  Protection Agency  (EPA) for  bromacil  i s  90.0  ppb. 

Twenty of  the 2 1  pos i t ive  wel ls  were sampled by the CDFA i n  response t o  
previous  detections of pesticides i n  Fresno, Tehama,  and Tulare  Counties. 
The remaining  posit ive wel l  was sampled by the CDHS as p a r t   o f   t h e  AB 1803 
monitoring program. 

Bromacil has  been previously  reviewed  through  the PDRP. As a resu l t ,   the  
CDFA adopted regulat ions,   e f fect ive  Apr i l ,  1990, which p r o h i b i t   t h e  use o f  
bromacil i n  non-crop  areas within  bromacil  PMZs. Fol lowing  the 
inves t iga t ions   o f   the  2 1  detections,  the CDFA determined t h a t  20 we l ls  
contained  bromacil  residues as a r e s u l t  o f  l ega l   ag r i cu l tu ra l  use and 
recommended t h a t  15 sections be declared PMZs for  bromacil .  The remaining 
pos i t i ve   we l l   i n   Tu la re  County i s  still under invest igat ion.  
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(5) Atrazine: 

The herb ic ide   a t raz ine   i s  used in .   Ca l i fo rn ia .   p r imar i l y   to   con t rb l  weeds i n  
non-crop  areas. The de tec t ion   o f   a t raz ine   in   we l l  water samples was 
confirmed i n  15 wel ls  in   f i ve   count ies   ou t   o f  879 wel ls  sampled i n  37 
counties.  Concentrations of  residues  ranged  from 0.07 t d  0.65 ppb,  The 
CDHS's MCL for  atrazine, i s  3.0 ppb.  The CDFA sampled the 15 we1l.s i n  
response t o  previous  detect ions  of   pest ic ides  in Glenn, Solano, Stanislaus, 
Tehama, and Tulare Counties, and determined tha t  13 o f  the 15 pos i t i ve   we l ls  
contained  ,residues of   a t raz ine due to   ag r i cu l tu ra l  use, Two of   the  wel ls ,  
one i n  Sol ano County and  one i n  Tu1 are County, are s t i  11 under 
invest igat ion.  

Atrazine has  been previously  reviewed  through  the PDRP'. As. a resu l t ,  
agr icu l tu ra l ,  outdoor i ns t i t u t i ona l ,  and outdoor i ndus t r i a l  uses  of 
peSticides  containing  atrazine  are  prohibited  within  atr,azine  Pestfcide 
Management  Zones  (PMZs) . (A PMZ i s  a  geographical  area o f  approximately 1- 
square-mile  whith has  been found t o  be s e n s i t i v e   t o  ground  .water 
contamination by certain  pest ic ides) . Fol lowing  invest igat ion o f  the  
detections,  the CDFA recommended that   f ive  sect ions be declared  atrazine 
PMZS b 

(6) 1,2-0: 

The detection  .of  the  nematicide 1,2-D (1,2-dichloropropane) was conP-Srmed i n  
11 w e l l s   i n  seven counties  out  of 1,3,24 wells sampled i n  26 countles.. 1,2-D 
was foemerly an ac t i ve   i ng red ien t   i n   so i l  fumigants used t o   c o n t r o l  
neniatodds f o r  a  wide  range of crops.  Concentrations of   residues ranged  from 
0,'60 t o  56.0 ppb. There i s  no .CDHS-sstab'lished MCL for   propylene 
dichlor ide.  The CDHS's AL i s  set   a t  5.0 ppb. 

The s i n g l e   w e l l s   i n  Santa Clara and Santa Cruz Counties  cbntaining  resi,dues 
o f  1,2-0 are  point-source  contaminations  under  investigation by the  .Central 
Coast  Region o f  the Regional Water Qual i ty  Control  Board. The remaining 
pos i t ive  wel ls   ( three each i n  Kern and Siskiyou  .Counties and  one each i n  
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Fresno, Napa  and  Tu1 are  Counties) were  sampled  as par t  of the CDHS 
monitoring program f o r  AB 1803. 

Because i t s  use as  an act ive  ingredient has not been allowed  since 1984, 
1,2-0 has not been reviewed under the PDRP. 

(7) EDB: 

Use o f  EDB, a so i  1 fumigant, was suspended by the EPA i n  September  1984. 
Nevertheless, it continues t o  be detected i n  ground  water. EDB residues 
were confirmed i n   n i n e   w e l l s   i n  Kern County ou t   o f  668 wel ls sampled i n  2 1  
counties.  Concentration o f  residues  detected ranged  from 0.03 t o  4.70 ppb. 
The CDHS has established an MCL o f  0.02 ppb f o r  EDB. 

The pos i t i ve  w e l l s  were  sampled by the Kern County Health Department as p a r t  
o f   the i r   rou t ine   mon i to r ing   o f  Kern County. EDB has not been reviewed  under 
the PDRP because i t  i s  no longer  registered f o r  use. 

(8,9) Aldicarb sulfone, Aldicarb  sulfoxide: 

Aldicarb  sulfone and aldicarb  sulfoxide  are breakdown products of   a ld icarb,  
a systemic  acaricide,  insecticide, and nematicide.  Aldicarb  sulfone was 
detected i n  seven wells and a ld i ca rb   su l fox ide   i n   e igh t   we l l s   i n  Del Norte 
County where i t s  use i s  no longer  allowed.  Concentrations of   the  su l fone 
and sulfoxide  residues ranged  from 0.18 t o  1.02  ppb  and from 0.21 t o  1.97 
ppb, respectively. The CDHS has not ye t  established a Maximum Contaminant 
Level (MCL) for   a ld icarb  sul fone and aldicarb  sulfoxide,  although i t  has set 
an Action Level (AL) o f  10.0  ppb for  a ld icarb.   Current ly,   a ld icarb i s  
p r imar i l y  used i n   C a l i f o r n i a  fo r  insect and m i te  cont ro l   in   cot ton,  and mi te  
and aphid  control i n  sugar beets. P r i o r   t o  1986, it was used t o   c o n t r o l  
nematodes i n  l i l y  bulbs i n  Del Norte and Humboldt Counties. 
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The pos i t i ve  we1 1 s were  sampled i n  1989 by the NCRWQCB i n  areas o f  Del Norte 
County where a1 dicarb had  been used f o r  t.he  product.ion  of '1.i l y  bulbs,. 
Aldicarb i s  no longer  registered  for  use i n  Del Norte and Hurnboldt Counties, 

Aldicarb was previously  revieyad thrrough the PDRP and reguIaC4nno  .were 
adppted i n   J u l y   o f  1990 whi.ch  rsdwca the l i ke l i hood  o f  aldziewbv vwching 
gq~u,nd water by modifying i , t s  use. The regulat,i.gns  reduce .the. ra.x#mum race 
.a$ which a ld lcarb may .be legal ly   appl ied  to   cer ta in   agrbU1W?a1 .and 
gFnamenta3 crops and p roh ib i t  the! appl icat ion  o f  $1d%cwb ,to tho6;e ,game 
craRs , I  during  the  winter  rnwths. 

(10) Prolnetono 

The detect ion of the  herbicide prometon was confirmed i n   f i v e   w e l l s  i n  three 
counties  out  of 417 we1 1 s sampled i n  23 counties. Prometon i s  used i n  
Ca l i fo rn ia   p r imar i l y   to   con t ro l  weeds i n  non-crop  areas. Concentrattions of 
res,idues  detseted  ranged from 0.36 t o  0.9'7 ppb. Ths CDHS ha$ n ~ t  sat an MCL 
or A1 for  prometon. The EPA L i fe t ime HAL i s  100,O ppb. 

All o f   t h e   p a s i t i v e  wel.15 we.r~e sampled  bxf the CDFA as p.art o f  mnitorlSng 
programs in. areas  adjacent to. PMZs. Tbrw of  t,he posl t i .ve w@Tls;, Qna i n  
Glenn County and two i n  Tulare County, were located  in  sections  which were 
not  recomnded. t o  be declared PI4Z.s by tks CDFA becau:s@ thq presancet of 
prometon WBS not  due t o  agrdcul twa1 use..  'The two posi.tiva. we1 1.4 1.n Freano 
County are s t i l l  under investigation., 

Promston has  been previously rey.I@yed through  the PDRP, resu l t i ng  i'n 
regulat ions,   e f fect ive  Apr i l  1990, which prohibi t   the  agr icul turaJ: ,  ouitdmr 
inst i . tut lonal . ,  and outdoor indus t r ia l .  use of,  pesticides.  contgining, pr"ome%:on 
withln prometon PMZs. 
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( 11) Monuron: 

The detection of  the herbicide monuron was  confirmed in three  wells in 
Tulare County out of 90 wells sampled in 11 counties. Concentrations of 
monuron  residues detected by the CDFA in six samples  were 0.04 ppb each; one 
sample had detected  residues of 0.17 ppb. The  CDHS has  not established an 
AL or MCL  for monuron and  an  EPA Lifetime HAL has  not been established. 
Monuron is currently registered in California for home use only as a control 
for algae in aquariums. It was previously registered for use as an 
herbicide on rights-of-way. 

The positive  wells  were sampled by the CDFA as part of monitoring  programs 
for PMZs. Monuron  was not entered into the PDRP because it  is no  longer 
registered  for agricultural use. 

( 12) Carbon dl  sul fide: 

Carbon  disulfide is the primary breakdown product of  the  nematicide and 
fungicide, sodium tetrathiocarbonate, which is currently registered for 
experimental  use only in California. Until  1987, carbon disulfide  was  also 
registered as an active ingredient for use as a fumigant. It has been 
detected in a  Santa Barbara County well as a  result of sampling conducted by 
the CDHS as  part of  the AB 1803 monitoring program for public water  supply 
systems. Concentrations of residues detected were 1.60 and 2.00 ppb. The 
CDHS has not set an MCL or AL, nor has the EPA set a  Lifetime HAL, for 
carbon disulfide. The detection is under investigation by the CDFA. 

(13) Toxaphene: 

A  confirmed  detection o f  toxaphene, an insecticide, was  made in a  monitoring 
well in Santa Clara County out of 343 wells sampled in 25 counties. The 
concentrations of  the residues detected in the  two  discrete  samples  were 
1.80 and 4.90 ppb. The CDHS has  set  an MCL of 5.00 ppb for toxaphene. 
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The pos i t i ve   we l l  was sampled  by the  Central Coast  Region, RWQCB, as p a r t  o f  
i t s  ongoing  investigation  of  point-source  contamination  at a former 
pes t i c ide   app l i ca t i on   f ac i l i t y .  

Because toxaphene i s  no longer   reg is tered  for  use i n   C a l i f o r n i a ,  it has no t  
been reviewed  through  the PDRP. 

( 14) Ortho-dichlorobenzene: 

Ortho-dichlorobenzene i s  an herbicide,  insecticide,  solvent, and s o i l  
fumigant  which i s  no t   reg is te red   fo r  use i n   C a l i f o r n i a .  It has been 
detected i n  a w e l l   i n  Tuolumne  County as a r e s u l t   o f  sampling by the  CDHS as 
p a r t   o f   t h e  AB 1803 monitoring program. The residue  concentrations  ranged 
from 0.56 t o  0.61 ppb.  The CDHS and the EPA have not  set  a respect ive MCL 
o r  AL and L i fe t ime HAL for t h i s  compound. 

Because ortho-dichlorobenzene i s  no t   reg is te red   fo r  use i n  Ca l i fo rn ia ,  i t  
has not been re-Jiewed  under the PDRP. 

SECTION 2. UNCONFIRMED DETECTIONS 

An unconfirmed  detection (UD) i s  the  detect ion  o f  a p a r t i c u l a r   p e s t i c i d e   i n  
j u s t  one  sample from a par t i cu la r   we l l ,   e i ther  because only a s ing le  sample 
was taken  or because subsequent analyses o f   m u l t i p l e  samples taken  from  the 
same wel l  a t  the same time as the  detected sample contained no detectable 
residues. UDs  may represent  val id  detections  of  pesticide  residues  or  they 
may have  been  due t o  sample contamination;  therefore,  they  cannot be 
presented  with  the same confidence as confirmed  detections  which have 
subsequent pos i t ive,   d iscrete samples va l ida t ing   the  presence o f  a 
pest ic ide.  (See Appendix B y  p. 84 f o r   t h e  CDFA c r i t e r i a   f o r   c o n f i r m e d  
detections.) Consequently, the UDs are  presented  separately  from  the 
confirmed  detections. 
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The  114 UDs added to  the data base for the 1990  report  represent  sampling 
conducted for a total of 23 pesticides and three breakdown products 
(aldicarb sulfone, carbon disulfide, and DCPA acid metabolite [a breakdown 
product of chlorthal-dimethyl]) in 99 wells in 24 counties. A county 
summary by pesticide and number of wells with UDs is presented in Table 9, 
p. 142. 

UDs of pesticides registered for  use at the  time they were reported were 
investigated by the CDFA. Forty-three (38%) of  the UDs were classified as 
unconfirmed because no residues were detected in subsequent samples. O f  
these multiple-sample UDs, 26 were not investigated by the CDFA because the 
detected  pesticide  was no longer registered for use. Nine of  the remaining 
17 multiple-sample UDs have been investigated and eight are still under 
investigation. The remaining 71 (62%) UDs were from wells where only one 
sample was  taken during the  time period of a  single  monitoring study. Of 
the 78 single-sample UDs, 49 were not investigated by the CDFA because the 
detected  pesticide  was no longer registered for use in California. Twenty 
of  the remaining 22 single-sample UDs are still under investigation by the 
CDFA; two required no further investigation as they were  located in sections 
already declared PMZs for the detected chemical. 
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D. LIMITATIONS ON INTERPRETING THE DATA 

The well inventory data base is a compilation of  the results of many diverse 
studies and monitoring activities designed by federal, state, and local 
agencies to investigate possible well water contamination  from pesticides. 
Consequently, there is a  disparate amount of sampling data from the 58 
California counties. Therefore, predictions and conclusions about  a 
pesticide's leachability are limited to only those areas where  the  pesticide 
has been sampled. 

Below  are  some specific examples of deficiencies and differences  found in 
studies included in the data base which preclude a complete, statewide 
description of  the impact on California's ground water  from the leaching of 
pesticides  due to  their legal agricultural use: 

1. Few of  the studies  were of an ongoing nature.  It  is not known if wells 
that  were once sampled and found to contain  pesticides are still 
contaminated. This kind of information is necessary for drawing conclusions 
about the impact of  the leaching of pesticides on the present state of 
ground  water quality in California. 

2. Information on the integrity of well construction is important  when 
determining the source of contamination of that well. Pesticides in surface 
water run-off can  enter  a well directly through  a  cracked or non-existing 
sanitary seal, as well  as from leaching. Well construction information, 
however, was rarely reported because most studies  were  designed to identify 
the presence or absence of pesticides in wells and not to  determine  the 
source of  the residue or  the integrity of  the wells sampled. Therefore, it 
cannot be assumed  that  a pesticide detected in a well  is necessarily the 
result of  the pesticide having leached through the soil to ground water. 

3. A lack of positive  results may not indicate lack o f  potential for 
leaching. Negative  results could indicate that a chemical has not leached 
through  the soi 1 to ground water after use because of some physical factor, 
such as soil type, that has delayed but  not eliminated its percolation. 
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Negative  results  could  also be  due to   the   fac t   tha t   the  chemical had never 
been used i n   t h e  area  surrounding  the  well. 

4. Well  sampling fo r  pesticide  residues has not  occurred uniformly 
throughout  the  state where pesticides  are used.  Because o f   t he   h igh   cos t   o f  
sampling and analyzing  for  pesticide  residues, agencies usual ly sample f o r  
only a l i m i t e d  number o f  pesticides i n  a  designated  study area. As a 
resu l t ,  sampling i s  not conducted f o r   a l l   p e s t i c i d e s  used i n  the   s ta te   nor  
IS i t  conducted i n   a l l  areas where a  g iven  pest ic ide i s  used. Therefore, 
in te rpre ta t ion   o f   the   s ign i f i cance o f  the  resul ts   inc luded  in   the  data base 
must be l i m i t e d  t o  those  pesticides sampled for  and those  areas sampled. 

'5. This  data base does not  contain  the  kinds  of  information  necessary t o  
determine  the  exact  conditions and  mechanisms which cause the  contamination 
o f  ground  water. Many factors must be considered, such as pest'lcide  use 
,patterns,  cultural  practices,  soi l- type, and climate. The de tec t ion   o f   a  
p a r t i c u l a r   p e s t i c i d e   i n  any two wells, whether i n  ad jacen t   f i e lds   o r   i n  
'd i f ferent  count ies,  may be the   resu l t   o f   en t i re l y   d i f f e ren t   se ts   o f  
condft ions and mechani sms . 
Despi te  these  l iml tat ions,   the  informat ion on pesticide  residues  contained 
in   t he   we l l   i nven to ry  can be used i n   a l l   o f   t h e   f o l l o w i n g   a p p l i c a t i o n s :  

'I) disp1,aying  the  geographic d i s t r i b u t i o n   o f   w e l l  sampling; 
2) ,displaying  the known geographic d is t r ibu t ion   o f   pes t ic ide   res idues  

i n   w e l l s  .among those w e l l s  sampled; 
,. I 

3) i d e n t i f y i n g  areas po ten t ia l l y   sens i t i ve  t o  pest ic ide  leaching; 
4.) designing  studies  for  future sampling. 
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E. S M R Y  AND CONCLUSIONS 

The de tec t i on   o f  14 pest ic ides and re la ted  compounds i n  Ca l i f o rn ia ' s  wel l  
waters has  been repor ted  to   the CDFA between July 1, 1989 and  June 30, 1990. 
The CDFA has determined  that  residues  from a to ta l   o f   s ix   o f   these  chemicals  
have or ig inated  f rom  agr icul tural   non-point  sources: aldicarb  sulfone, 
aldicarb  sulfoxide,  atrazine,  bromacil,  diuron, and simazine. Many o f   t h e  
sections where these  pesticides were detected will be declared PMZs and 
regulated  accordingly. 

Regulation o f  pesticides  to  prevent  residues  from  entering ground  water as  a 
r e s u l t   o f   a g r i c u l t u r a l  use depends  on s c i e n t i f i c  knowledge o f  how pest ic ides 
move t o  ground  water.  Factors tha t   con t r i bu te   t o  ground  water  contamination 
by pest ic ides used in   ag r i cu l tu re   i nc lude  amounts used and method o f  
appl icat ion,   i r r igat ion  pract ices,   the  pest ic ide's  physicochemical  
character is t ics ,   so i l   type,  and climate. The r o l e  each fac to r   p lays  i n  the  
contamination  process i s  n o t   f u l l y  understood. The CDFA environmental 
sc ient is ts   are  cont inu ing  the i r  work t o  understand  these  factors by 
conducting f i e l d   s t u d i e s  on pest ic ide movement; investigating  contaminated 
wells;  conducting  well  monitoring;  evaluating,  developing and using computer 
models; and compiling  extensive  data bases. The knowledge gained  from  these 
a c t i v i t i e s  will be used t o  develop recommendations f o r   p e s t i c i d e  use 
prac t ices   tha t  will prevent  ground  water  contamination by pest ic ides.  
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AS A RESULT OF AGRICULTURAL USE 
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11. FACTORS CONTRIBUTING TO PESTICIDE  MOVEUENT TO GROUND  WATER 
AS A  RESULT OF AGRICULTURAL USE 

BACKGROUND 

Effective  regulation of pesticide use to prevent contamination of 
California's ground water  requires (a) an understanding of  the processes by 
which  contamination  occurs and (b) reliable  methods for preventing or 
mitigating contamination. 

Ground  water  contamination can result from either point or non-point 
sources. Contamination from a point source, such as a spill or at a waste 
site, is initially deposited and concentrated in a small, well-defined area. 
Residues leach from upper to lower soil layers, encountering and joining  the 
flow  of ground water at that point. The  contamination  can be traced to its 
point of origin by locating a specifically-shaped pattern of  residues in the 
ground  water called a plume. In contrast, contamination from a non-point 
source, such as applications of agricultural chemicals to crops, cannot be 
traced to a single, definable location.  Instead, the  contaminants  are 
di spersed  over a 1 arge, poorly-def ined area. When  a non-poi nt source 
results in contamination, locating a  distinct  residue plume is not possible 
and contaminant movement is very difficult to predict or  trace  to its 
source. 

Pesticide  residues in ground water can result from non-agricultural or 
agricultural activities. Pollution from non-agricultural activity, such as 
industrial use, is usually attributed to  a point source, such as leaks at 
manufacturing, storage, or waste sites. Industrial point sources  have  been 
the subject o f  considerable scientific research; state and federal agencies 
have  developed  techniques to identify contamination  sites and to  designate 
mitigation methods  (California Department of Health Services, 1985; 
California Assembly Resources  Subcommittee on Status and Trends, 1983). 
Because the land mass affected by point source  contamination  is  usually 
small, clean-up can be accompli shed by removal and treatment of soil or by 
containment and treatment o f  the plume of contaminated ground water (Hunt, 
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et a1 . , 1986). In addition, future  contamination may be prevented by proper 
design and placement of storage or waste sites. 

Residues of pesticides registered for agricultural use can reach ground 
water  from both point and  non-point  sources. Point sources  include 
pesticide  storage or disposal sites and applicator wash-down sites. Most of 
the pesticide  residue  detections in wells cited in the  reports  Water Qua1it.v 
and Pesticides: a  California Risk Assessment Prosram (Cohen and Bowes, 
1984) and The Leachinq Fields (Price, et a1 ., 1985) were associated  with 
point sources. 

Agricultural non-point source problems are  more  difficult to identify and 
mitigate because of  the large land masses involved, the lower concentration 
of chemicals i n  the soil,  and the lack of well-defined contamination plumes. 
Compared to  the amount of research done on point source  contamination,  much 
less has been done  to understand the processes involved in the leaching o f  
agricultural pesticides. However, what information there is, and any 
generated in the future, will  be used to identify new agricultural practices 
that  minimize  the possibility of ground water pollution from pesticides. 

The agricultural scientist is  at a  disadvantage in finding  solutions to  the 
problem of agricultural pesticide residues in ground water for a number  of 
reasons: 

Pesticides found in ground water are intentionally and repeatedly 
applied to  the soil to avert crop loss by pests. Point source problems 
may be mitigated by stopping exposure to  the soil ; however use of 
this option to control non-point source pollution from agricultural 
applications could result in crop loss. 

To date, agricultural research has sought to find low, effective 
rates o f  pesticide application in order to keep productlon costs low. 
More research is needed to determine i f  application  rates can be 
lowered  further and  still provide cost-effective protection. Where 
rates are already at their lowest effective level, new pest control 
methods will have to be  devised. 

Some procedures  for mitigating contamination from point sources, 
such as removal o f  soil to appropriate  waste sites, are not 
viable  options for  the clean-up of agricultural non-point source 
contamination. 
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For  these reasons, research is needed on new effective pest control methods 
specifically  designed to prevent future ground water contamination. Two 
examples  of such research currently being conducted are: (1) modification 
of irrigation  methods to prevent pesticide leaching and (2) research efforts 
in sustainable agricultural techniques. 

DISCUSSION 

Section 13152, subdivision (e)(3) of  the Food and Agricultural Code  requires 
the CDFA to provide the Legislature with a  discussion of  the  factors  that 
contribute  to  the movement of pesticides to ground water. These  factors 
include the amount o f  pesticide used, method of application, physicochemical 
characteristics of pesticides, irrigation practices, and soil  type. 

Pesticide residues in  soil may disappear from the initial site of deposition 
in a  number of ways: (1) through microbial action (microbes  detoxify or 
break  down the pesticide to non-toxic compounds); (2) through chemical 
degradation processes, such as hydrolysis; (3) through  volatilization 
(chemical vapors diffuse downward from the soil surface); (4) through 
leaching (the pesticide is transported from the upper to  the lower  layers of 
soi 1 ) ; or (5) through run-off water from agricultural 1 and. A ground water 
problem  arises when leaching occurs at a faster rate than other processes. 
Previously,  researchers  thought that under non-point source  conditions, 
leaching  occurred at such a low rate that  pesticides would not move  from  the 
upper to the lower  layers of soil. Since 1979, however, detections  of 
pesticides in ground water have provided strong evidence for  the  importance 
of leaching as a  source of ground water contamination. 

Because  there are no known economically feasible  methods to  remove  pesticide 
residues found in ground water due  to agricultural non-point sources, the 
best available way to mitigate the problem lies in the  regulation  of 
pesticides  before or at their point of use. However, much  less  information 
exists  on which to base regulatory decisions  for non-point source leaching 
problems, than  for point source problems. The CDFA is conducting studies to 
provide  information on the factors  that  contribute to pesticide  mobility in 
soil. A discussion of current findings on each of the  factors follows. 
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USE AND METHOD OF APPLICATION 

Known non-point source pesticide pollutants are almost exclusively active 
Ingredients  that  are applied to the soil. Pesticides that are  applied to 
foliage, such as protective  foliar  fungicides and many insecticldes, m a y  not 
be important  leachers  for two reasons: (1) exposure to sun enhances  the 
rate of dagradation and (2) concentrations  that eventually reach the soil 
are low enough. t a  allow for rapld degradation before leaching, Thus, soil 
surface application, soil incorporation, or both are important factors 
contributing to ground water contamination. 

Also, there are no known differences In the leaching abilities o f  different 
pesticide formulations, such as wettable powders, granulars, or  emulsifiable 
concentrates. There has  been some research on the use of slow-release 
formulations as a method to prevent pesticide movement  through the soil. 
However, the results to date are still preliminary. 

One aspect of pesticide use that may  be critical to leaching may be the 
timing o f  pesticide  applications in relation to irrigation events. A recent 
theory of soil adsorptlon (Di Tom, 1985) proposes that the  longer a 
pesticide  remains in contact with the soil, the more  resistant it becomes to 
leaching  because the pesticide becomes more tightly bound to soil over time. 
To date, label recommendations  for  application of several of  the herbicides 
detected in California ground water  indicate that the compound  should be 
watered into.soi1 with a small amount of water (e.g., 0.25 to 0.50 inches) . 
If more water is  used to water-in the pesticide, much of  the pesticide  could 
leach past the root zone, away from its intended zone of activity. This 
same  result could occur from small, but multiple, applicatlons of  water 
timed  too closely in succession. Therefore, once the pesticide is watered 
into the root zone, the timing o f  the next irrigation may determine  whether 
or not the pesticide  leaches to ground water. 

The CDFA initiated studies on the timing of pesticide and irrigation 
applications in the summer of 1989. The objectives  were to provide evidence 
for  the concept that leaching may  be reduced by increasing the  time between 
application o f  a pesticide and application of a  large  irrigation event. 
Three pesticides (atrazine, simazine, and bromacil) were  applied to soil and 
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watered-in with 0.50 inch of water by sprinkler irrigation. Following the 
pesticide application, seven acre-inches of water  were  flooded onto  the 
plots at one, seven, or fourteen days after the pesticides  were  watered  into 
the soil. Preliminary results indicated that the concentration of bromacil 
in the surface six inches of soil increased with increase in the  time 
interval between the small watering-in and the large  flood irrigation 
events. Data for simazine and atrazine  were confounded by field degradation 
which  occurred during the entire study interval. Because of its long soil 
half-life, bromacil's data  were not affected by field degradation. 
Apparently, the concept of maximizing time  for reaction between pesticide 
and soil  may  be practical advice  for the use of some, but not all, 
pesticides. It  is interesting to note  that bromacil has the lowest soil 
adsorption property of  the  three pesticides, which may help explain why a 
longer  time interval was more  effective at allowing greater  reaction 
(Johnson, 1989). The study was rep1 icated in the summer of  1990 in order  to 
provide confirmation of  the results from the 1989 study. Chemical analysis 
of  the 1990 soil samples is currently being conducted. 

IRRIGATION PRACTICES 

An  irrigation study conducted by the CDFA in 1987 and 1988 compared the 
movement of water and an herbicide, atrazine, in soil under four  different 
methods  of irrigation (Troiano, et a1 ., 1990). The amount of  water added 
was based on a water budgeting method that used measures  of 
evapotranspiration (ETo), which is  an estimate of  the amount of  water 
required to replenish that lost from soil evaporation and plant 
transpiration.  The Department of Water Resources (DWR) maintains weather 
stations  that  record daily ETo values under the project "California 
Irrigation  Management Information Systems" (CIMIS) (Snyder et al., 1985). 
The  Office  of Conservation, DWR, under contract with the University of 
California, has developed  methods to incorporate ETo into water  budgeting 
methods  for agricultural use. Water budgeting also  appears to have 
potential for managing pesticide leaching because of  the  close  association 
between leaching and water lost to deep percolation, but the  application  of 
this concept to different irrigation methods needs validation. The CDFA 
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irrigation study illustrated how differences in irrigation methods affect 
pesticide movement. 

The CDFA study was conducted in consecutive years during the  summers o f  1987 
and 1988. Results  were  similar between years and indicated that at similar 
amount of water applied, different irrigation methods  affected water 
movement and its distribution in  soil. For example, sprinkler  applications 
were  made based on weekly cumulative ETo, whereas basin irrigations were 
made  when a critical accumulated ETo value had been  attained. Application 
of water in basin irrigation was much less frequent but of  greater  volume 
per irrigation, The movement of bromide, a tracer  that mimicked water 
movement, was  deeper in basin treatments  than in sprinkler treatments. 
Theoretically,  movement should be similar between different irrigation 
methods when the same amount of water  was applied. 

Pesticide movement also differed between irrigation methods. Water  was 
applied to provide low, medium, and high levels of water  percolation through 
the soil following irrigation events. For sprinkler irrigations, atrazine 
residues moved past the ten-foot soil depth, the deepest sample, only at the 
highest amount of water applied. For basin irrigation, atrazine residues 
moved past the ten-foot soil depth at the medium and high amounts of  water 
applied. Because pesticide movement was retarded compared to  the bromide 
water tracer, water movement itself was not a clear indicator of pesticide 
movement. More refined descriptors relating pesticide  movement to water 
movement will have to be derived. 

In summary, the use of available  measures of ETo in conjunction  with water 
budgeting methods could be  an effective  technique for controlling water and, 
subsequently,  pesticide movement in  soil. However, the use of €To values in 
limiting  pesticide movement will require  further  refinement  when  applied to 
different  methods  of irrigation. Models could aid  in defining the 
requirement  specific to each irrigation method for achieving the goal of 
preventing leaching. With this in mind, the CDFA has sponsored  research to 
assess the fit o f  irrigation data to currently developed soil water and 
pesticide  movement models.  If a model proves satisfactory, it will  be used 
as such an aid. 
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PHYSICOCHEMICAL CHARACTERISTICS OF PESTICIDES 

specific numerical values for 
pesticides with the potential to 
updated the established  Specific 
Kim (1986) in two reports entit 
Values (Johnson, 1988 and 1989). 

1 each 
Numer 

1 ed: 

The physicochemical characteristics of pesticides thought to be important in 
movement  through soil  are:  soil adsorption (usually denoted by the 
coefficient of soil versus water partitioning, Kd or Koc), hydrolysis half- 
life  due  to microbial or chemical activity, vapor pressure, and water 
solubility. These factors are used in models of pesticide transport  through 
soils (Rao, 1985). Cohen, et al. (1984) estimated values to act as 
indicators of leaching potential.  In addition, section 13144  subdivision 
(a) of  the Food and Agricultural Code requires the Department to set 

these factors  that  are used to identify 
to ground water. The Department has 
ical Values described by Wil kerson  and 
Settins Revised Specific Numerical 

SOIL TYPE 

The CDFA recognizes soil type as a very important factor in determining 
leaching of pesticides. Teso et al. (1988) have described the  occurrence o f  
DBCP residues in California ground water in relation to soil  type. The  CDFA 
has been developing  a  data base on the occurrence of soi 1 types in mapped 
portions of California on a section basis; currently, soil types  that  are 
present in PMZ's can be identified in a  computer file. Evaluation of these 
data  for regulatory use is  ongoing. 

Results  from the CDFA soil-coring studies indicate that  organic  carbon 
content of soil may be critical in determining the vulnerability o f  soils to 
leaching. Soils high in organic  carbon tend to bond more  with pesticides, a 
phenomenon  which could result in increased rates of degradation, and thus, 
reduced rates  of leaching. To test  this possibility, the CDFA is comparing 
soil-coring data from in-house studies, as  well  as from other pertinent 
sources, such as reports from pesticide registrants  who have conducted soil- 
coring studies. These data could be used to spatially relate soil-coring 
data with  results of environmental sampling over broad  areas. For  example, 
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an initial comparison  was  made between soil cores  collected in Ventura 
County, an area with no positive results from non-point source 
contamination, and soil cores in Tulare County, an area that  contains 
numerous PMZs. Soi 1 in Ventura County contained  greater organic carbon down 
to greater  depths  than soil  in Tulare County (We1 1 ing et a1 , , 1986) . The 
distribution of organ-ic carbon in Tulare County may  be described as being a 
thin layer  compared to that in Ventura County, 

More comparisons of a similar nature are needed to support the  use  of 
organic carbon content of soils as a predictive tool for determining future 
locations of PMZs. Such a tool could reduce  reliance on the detection of 
pesticides in wells as the sole  indicator of vulnerable areas. 

RAINFALL 

Climatic factors, such as precipitation, may override all of  the previously 
mentioned  factors in causing ground water contamination. An example o f  the 
influence o f  climate are the residues of aldicarb  detected in well water in 
Del Norte County (Lee, 1983). Because soils in that area  are high in 
organic matter, they may be expected to retard pesticide movement. However, 
annual rainfall may  be over 80 inches, with as much as 50 inches  occurring 
during the winter months from November to March. Aldicarb was applied in 
the fa1 1 to 1 i ly bulb fields to control nematode problems in the soi 1. The 
amount of winter rainfall was apparently sufficient to drive pesticide 
residues  to  the shallow ground water located at about ten feet, in spite o f  
the high soil organic matter. 

A  different  result  was observed in a study recently completed by the CDFA 
(Troiano and Garretson, 1988). The effect of winter rain on  movement  of 
pesticides in the central San Joaquin Valley was  investigated in the  Fresno 
area. Because  soils there are sandy, the area might be expected to be 
vulnerable to pesticide leaching. However, winter rainfall is usually much 
less  there  than in the Northern Coastal areas (e.g., ten inches in the San 
Joaquin Valley compared to 50 inches on the North Coast), For the study, an 
inorganic ion tracer was detected at about the 5.5 feet depth in the soil, 
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wi th  some detected down to  ten  feet,  the  lowest  depth sampled. In   con t ras t ,  
most o f   the   pes t ic ide  simazine,  which i s  known t o  leach  through  soils, was 
recovered i n   t h e  f i r s t  s i x  inches o f   s o i l ,   w i t h  some residues  detected down 
t o   s i x  fee t .  A t  t h i s  s i t e ,  there was some r e t a r d a t i o n   i n  movement of the 
pes t ic ide  compared t o  water flow. I n   t h i s   s i t ua t i on ,   t he  amount o f  w in te r  
r a i n f a l l  was i n s u f f i c i e n t  t o  move pest ic ide  residues t o  s i g n i f i c a n t  depths, 
Thus, c l imat ic  condi t ions,  such as heavy r a i n f a l l ,  must not be overlooked as 
important  factors i n  the  leaching o f  pesticides  through  soi ls, and they may 
be important  considerations in   t im ing   app l i ca t ions  o f  pesticides. 
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111. ACTIONS TAKEN BY THE CALIFORNIA DEPARTMENT  OF FOOD AND 
AGRICULTURE TO PREVENT PESTICIDES FROM ENTERING GROUND 

UATER AS A  RESULT OF AGRICULTURAL USE 

The CDFA has responsibility for regulating the sales and use  of  pesticides 
in California. This responsibility includes providing for  the proper, safe, 
and efficient  use of pesticides for protection of  the public health and 
safety, and for protectlng the environment from environmentally harmful 
pesticides. To achieve the specific goal of ground water protection, the 
CDFA actions have focused on: (1) identifying which pesticides  present  a 
threat  to ground water quality as a result of agricultural use, and (2) 
taking  appropriate regulatory action to prevent or  mitigate ground water 
contamination. The specific actions taken are described below. 

PESTICIDE CONTAMINATION  PREVENTION ACT (PCPA) : 

In addition to compiling the statewide inventory of wells  sampled for 
pesticides  described in this report, the CDFA has taken the following  steps 
between July 1, 1989 and June 30, 1990 to implement the PCPA: 

Proposed Resul  at Ions : 

- June, 1990. The Director proposed regulations to revise the  specific 
numerical values for water solubility, soil adsorption  coefficient, and 
hydrolysis which are used to identify pesticides with the potential to 
leach to ground water. These values may be revised as additional 
chemical and environmental fate information becomes available. 
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AdoDted Requlations: 

- November, 1989. The Director adopted regulations to revise  the specific 
numerical values for water solubility, soil adsorption  coefficient, and 
hydrolysis which are used to identify pesticides with the potential to 
leach to ground water. These values may  be revised as additional 
chemical and environmental fate information becomes available. 

- April, 1990. The Director adopted regulations to  do  the following: 

(1) Add fifteen pesticides to  the Ground Water  Protection List on  the 
basis of  their detection in ground water (simazine, bromacil, diuron, 
and prometon), or  their chemical and environmental fate  characteristics 
and use patterns (cyanazi ne, fenami phos , f 1 umeturon , 1 i nuron, 
methiocarb, methomyl, metolachlor, metribuzin, naptalam, pebulate, 
and vernol ate) 

(2) Establish PMZs for simazine, bromacil, diuron, and prometon, and 
to add to  the existing list of PMZs for atrazine. 

(3) Change the ground water protection restrictions to  require  users 
to submit  a  written ground water protection advisory in order  to  obtain 
a permit to use a leaching pesticide in its PMZs. 

(4) Define ''ground water protection advisory'l; specify what information 
it shall include; and describe the requirements of licensed pest 
control advisers when writing such an advisory. 

(5) Establish use requirements for simazine, bromacil, diuron, and 
prometon  that specify what uses are prohibited in PMZs. 

(6) Provide  for  research authorizations that would allow  application 
of leaching  pesticides in PMZs for research and experimental purposes. 
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Aqricultural Use Determinations 

Detections of new pesticide residues in well water or soil under certain 
conditions may be the result o f  monitoring studies  conducted by the CDFA, or 
may be reported to  the CDFA by local, state, or federal agencies  that 
conduct monitoring. Once  a detection of a new pesticide residue has been 
reported and verified, section 13149 subdivision (b) o f  the Food and 
Agricultural  Code  requires the Department to determine if the  residue 
resulted from legal agricultural use. If the residue is determined to be 
the result of such use, the Department notifies the appropriate registrants 
of  their opportunity to request a hearing. If requested, such a  hearing o f  
the  Pesticide Registration and Evaluation Committee (PREC) subcommittee is 
held pursuant to sections 13149 and 13150 of  the PCPA. 

The agricultural use investigation includes a  determination of whether: 
(1) the residue detected, be it active ingredient, breakdown 
product, or any other specified ingredient, is from an economic 
poison that is registered for agricultural use in California; 
(2) the application of such an economic poison in the vicinity of 
the detection  was reasonably likely; 
(3) a point source was a 1 ikely cause; 
(4) a non-agricultural use of  the economic poison was a 1 i kely 
source; or 
(5) a non-pesticidal source  was  a 1 i kely  cause. 

The CDFA responds to pesticide detections in wells by conducting two  types 
o f  surveys. First, a survey is conducted to locate a second positive well 
(i.e., a well with a confirmed detection of a pesticide) in the  same area as 
the initial positive well. This helps in determining that  the  residue did 
not result from a point  source. The well survey consists of collecting 
water samples from a minimum of five wells that  are in the same  section as 
the reported positive we1 1 and/or in one or more of  the  three  adjacent 
sections located closest to  the positive well.  Well selection is based on 
proximity to  the positive well and availability. Second, a 1 and use  survey 
is conducted to identify potential sources for  the contaminatlon. 
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Locations and sizes of crop and  non-crop areas (such as natural vegetation, 
residential or industrial) are identified on a map, and the area  immediately 
surrounding the positive well  is carefully investigated. 

Two agricultural use investigations were conducted between July 1, 1989 and 
June 30, 1990. Following those investigations, it was  determined that a 
detection o f  2.4-D in Colusa County and a  detection o f  xylene in Sacramento 
County were not attributable to agricultural use. 

New  PMZS 

A total of 24 detections of pesticides previously reviewed under  the PCPA 
were investigated between July 1, 1989 and June 30, 1990. Presented in 
Table 10, p. 44 is a list of  the detections in the order o f  occurrence, the 
county in which  each  detection  was made, and the final recommendation. As a 
result of  the investigations, 21 new PMZs in five counties were recommended. 
A recommendation  was  made for eight new PMZs for simazine, two  for atrazine, 
four  for bromacil, one  for diuron, two  for simazine/bromacil/diuron, and one 
each  for simazine/atrazine, simatine/bromacil, simazine/diuron, and 
atrazine/bromacil. 

Adjacent  Section  Monitorinq 

PMZs are  established by regulation when a pesticide is detected in ground 
water  or soil under  certain  conditions and there is evidence  that  the 
detection resulted from legal agricultural use. Sections  adjacent to a PMZ 
may also be sensitive to ground water pollution, but because they have not 
have been sampled previously, information on which to base a determination 
that they should also be designated as PMZs is  lacking. Consequently, the 
Department  conducts adjacent section monitoring to determine if these  areas 
are  also sensitive to ground water pollution by pesticides. 
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Table 10. Pesticide  detections  investigated  during  the  period 
Ju ly  1. 1989 through June 30. 1990. 

C0unt.v Pest i c i  de  Recommendation 
Stani   s l  aus 
Fresno 
Fresno 
Tehama 
Tehama 
Stani s 
Stani s 
Stani s 
Fresno 
Fresno 
Fresno 
Tu1 are 
Tu1 are 
Tu1 are 
Tu1 are 
Tu1 are 
Tu1 are 
Tu1 are 

Tu1 are 
Tu1 are 
Tu1 are 
Tu1 are 
G1 enn 
G1 enn 
61  enn 
G1 enn 
G1 enn 
Tehama 
Tehama 

1 aus 
1 aus 
1 aus 

simazine 
simazine 
simazine 
atrazine 
prometon/diuron 
simazine 
simazine 
simazine/atrazine 
bromacil/simazine 
diuron 
simazine 
prometon 
bromaci 1 
bromaci 1 
prometon 
prometon 
bromaci 1 
simazine/bromacil/ 

d i  uron 
bromaci 1 
prometon 
diuron/simazine 
d i  uron 
atrazine 
simazine 
simazine 
d i uron 
prometon 
simazine 
atrazine/bromacil 

New PMZ Recommended 
New PMZ Recommended 
New PMZ Recommended 
New PMZ Recommended 
PMZ Not Recommended 
New PMZ Recommended 
New PMZ Recommended 
New PMZ Recommended 
New PMZ Recommended 
New PMZ Recommended 
New PMZ Recommended 
PMZ Not Recommended 
New PMZ Recommended 
New PMZ Recommended 
PMZ Not Recommended 
PMZ Not Recommended 
New PMZ Recommended 
2 New PMZ's 

Recommended 
New PMZ Recommended 
PMZ Not Recommended 
New PMZ Recommended 
PMZ Not Recommended 
New PMZ Recommended 
PMZ Not Recommended 
New PMZ Recommended 
PMZ Not Recommended 
PMZ Not Recommended 
New PMZ Recommended 
New PMZ Recommended 
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Merced, Tehama,  and Tulare  Counties. Between 9.7% and 100% 
sect ions  in  those  count ies were monitored,  depending upon 
sections  selected  for sampling and a v a i l a b i l i t y   o f   w e l l s  
Well samples were screened far  atrazine,  bromacil  , diuron, 

Dur ing  the  per iod  o f   Ju ly  1, 1989 through June 30, 1990, well  sampling was 

conducted i n  Sections  adjacent to   estab l ished or proposed PMZs i n  Fresno, 
o f  the  adjacent 

o f  the number 
i n  each section. 

prometon, and 
simdzine. Ih  many adjacent  sections, no wel ls were sampled  because there  
were none, ex is t lng   we l ls  were not  Operating,  or  permission t o  sample could 

Prom we1 1 owners. no t  be obtained 

Resul ts   for  we1 
46. Pest ic ide 

1s sampled i n  the  four  counties  are  presented i n  Table 11, p.  
residues were found i n  wel ls  sampled i n  Fresno and Tulare 

Counties, but were not  found i n   w e l l s  sampled i n  Merced o r  Tehama Counties. 
Simazine was detected most f requent ly (26%, 26 w e l l s   o f  100 sampled) , 
fol lowed by diuron (11%) , bromacil (5%) , and prometon (2%). None o f   t h e  
wells  contained  detectable  residues o f  atrazine.  Twenty-nine  percent o f  the 
100 we l ls  sampled contained  residues a f  a t   l e a s t  one pest ic ide.  

Table 12, p. 46 shows the number of   sect ions  wi th  detect ions by county and 
pest ic ide.  FreSno  County  had 13 sections  with  detections and Tulare County 
had ten: Merced and Tehama Counties had  none. Forty-two  percent o f   t h e  54 

sections sampled  had a t   l e a s t  one chemical  detected i n  a t   l e a s t  one wel l .  
Simazine, the most frequently  detected  pesticide, was found i n  2 1  (38.9%) o f  
the 54 sections sampled. 
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Table 11. Sampling  results from 1989-90 adjacent section monitoring, 
b-y number o f  wells. 

Number of wells containing: Total we1 1 s 
County atrazine simazine prometon bromacil diuron  Positive Sampled 

Fresno 0 16 2 0 3 17 48 

Merced 0 0 0 0 0 0 16 

Tehama 0 0 0 0 0 0 8 

Tu1 are 0 10 0 5 8 12 28 

Totals 0 26 2 5 11 29 100 

Table 12. Sampling  results from 1989-90 adjacent section monitoring, 
by number o f  sections. 

Number o f  sections containing: Total sections 
County atrazine  simazine Drometon bromacil diuron Positive  Sampled 

Fresno 0 13 2 0 3 13 24 

Merced 0 0 0 0 0 0 8 

Tehama 0 0 0 0 0 0 4 

Tu1 are 0 8 0 5 7 10 18 

45 



ComPliance Monitorinq 

Regulations to prevent continued ground water contamination in PMZs  include 
prohibiting some  or all uses of chemicals listed in Title 3 of  the 
California  Code of Regulations, section 6800 subdivision (a) within their 
PMZs. To assure compl lance with those prohibited uses, the Department 
conducts monitoring in selected areas. Each year, approximately 10% of  the 
PMZs for each  detected pesticide are monitored in various  areas of  the  state 
to determine if prohibited ground water protection pesticides are present, 
as a result of illegal use, in soil samples taken from the PMZs. 

During the period of July 1, 1989 through June 30, 1990, compliance 
monitoring  was  conducted for atrazine. A total of six PMZs, including two 
each in Glenn and Los Angeles Counties and one each in Contra  Costa and 
Tulare Counties, were monitored. County Agricultural Commissioners' staff 
assisted in locating two sites in each selected PMZ where  atrazine might 
have been used based on historical-use patterns.  Rep1 icate  shallow soil 
samples were  collected at each site and analyzed for atrazine. 

Atrazine residues  were not detected at  any of  the sites in Glenn  or  Tulare 
Counties. In Los Angeles County, low levels (0.16 to 0.24 ppm) of  atrazine 
were detected at one site in one PMZ but not i n  the second PMZ. Atrazine 
was also  detected at low concentrations (0.06 to 0.09 ppm) at one  of  two 
sites in the  PMZ sampled in Contra  Costa County. Calculations made from the 
atrazine concentrations found indicated that the residues were not from a 
recent application. Thus, no further action was required. 
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I V .  ACTIONS TAKEN BY THE 
STATE WATER  RESOURCES  CONTROL  BOARD 

TO PREVENT PESTICIDES 
FROM ENTERING GROUND  WATER 

47 



INTRODUCTION 

In compliance with section 13152, subdivision (e)(4) o f  the Food and 
Agricultural Code, the State Water Resources Control Board provides to  the 
State Legislature  actions  taken by the agency to prevent pesticides from 
migrating to  the ground waters o f  the State. 
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State of California 

M e m o r a n d u m  

To : Ron  Oshima,  Chief Date : OCT 1 7  1990 
Environmental  Monitoring  and 
Pest  Management  Branch 

Department  of  Food  and  Agriculture 
1220 N Street,  Room A-149 
Sacramento,  CA 95814 

David  B.  Cohen,  Chief 
Water  Quality  Branch 
Division  of  Water  Quality  and  Water  Rights 

From : STATE WATER RESOURCES CONTROL BQARD 

Subject:  PESTICIDE  CONTAMINATION  PREVENTION  ACT (AB2021) ANNUAL 
REPORT (1990) TO THE  LEGISLATURE 

The  Director  of  the  California  Department of Food  and 
Agriculture  (CDFA),  in  consultation  with  the  State  Water 
Resources  Control  Board  (State  Board),  is  required  under  the 
Pesticide  Contamination  Act  to  report  an*  actions  taken  by  the 
CDFA  director  and  the  State  Board  to  prevent  economic  poisons 
from  migrating  to  groundwaters  of  the  State  to  the  Legislature 
annually.  The  attached  report  is a summary  of  actions  taken 
during  the  past  year  by  the  State  Board  and  the  California 
Regional  Water  Quality  Control  Boards. 

If  we  can  be  of  further  assistance,  please  feel  free  to 
telephone  me  at 322-8401. The staff person  currently  working 
on  this  issue  is  Jack  Hodges,  and  he  can  be  reached  at 
445-1788. 

Attachment 

cc:  Regional  Board  Executive  Officers  (with  attachment) 

Fresno,  Redding,  and  Victorville  Offices  (with  attachment) 

Dale  Claypoole,  Chief  (without  attachment) 
Program  Control  Unit 



PESTICIDE  CONTAMINATION  PREVENTION  ACT 
ANNUAL REPORT TO TAE LEGISLATURE 

STATE WATER RESOURCES  CONTROL BOARD 
DECEMBER 1990 

Actions  taken  by  the  State  Water  Resources  Control  Board  (State  Board) and the  California  Regional 
Water Quality Control  Boards  (Regional  Boards)  to  prevent  economic  poisons from migrating to 
groundwaters  of  the  State. 

A. STATE BOARD 

The  interagency  committee  (Department of Food  and  Agriculture [DFA], Department of Health 
Services  [DHS],  and  the  State  Board,  established  under AB 2021 to assess pesticides  found  in 
groundwater,  met on April 19, 1990 to make findings on the  rice  herbicide  Bentazon,  which has 
been  detected in a high percentage of wells in rice-growing  counties.  The  Committee  agreed 
unanimously to  recommend to  the DFA director  that  use  of  Bentazon on rice  be  cancelled,  but  that 
minor  uses on other  crops (dry beans,  peas,  and corn) be  permitted in cases of urgent  need  under 
certain  conditions of water  management  and  monitoring.  The  Committee’s report on Bentazon was 
completed in late May  and  forwarded to DFA. The DFA director has 30 days to concur or 
disagree with the Committee’s  recommendation. 

In April, U.S. Environmental  Protection  Agency  @PA)  approved the  State  Board Quality Assurance 
Program Plan (QAPP). The QAPP outlines  the  procedures  to  be  used  by  the  State  and  Regional 
Boards  to  consistently  produce quality environmental  measurement  data. 

B. REGIONAL  BOARDS 

Information on actions  to  prevent  economic poisons from migrating to  the  groundwaters of the State 
by each of the nine  Regional Boards are Listed in Tables 1 through 9. 



STATE WATER  RESOURCES  CONTROL  BOARD 
P. 0. Box 100, Sacramento, CA 95801 

CALIFORNIA  REGIONAL  WATER  QUALITY  CONTROL BOARDS 

REGtON 5 - Redding 
Branch Office 
41 5 Kndlaest Drive 
Redding,  CA  96002 
(91 6) 2244845 1 

M O N T A N  REGION (6) 
2092 Lake Tahoe Boulevard 

CENTRAL  VALLEY  REGION (5) 
3443 Rautier  Road,  Suite  A 
Sacramento,  CA 958279098 

REGION 6 - Vlctowiile 

11 02-A Laurel  Lane 
San Luis Obispa,  CA  93401 
(805) 549-3147 

LOS ANGELES  REGION ( 
101  Centre Plaza Drive 
Monterey  Park,  CA  91754-2156 
(213)  266-7500 

SANTA  ANA  REGION (8) 
6809 Indiana  Avenue,  Ste. 200 
Riverside,  CA  92506 
(71 4)  782-41 30 

COLORADO RIVER BASIN 
SAN  DIEGO  REGION  (9) 
9771  Clairemont  Mesa Blvd. 
Suite. B 
San Diego,  CA 92124 
(619)  265-51  14 

73-271 Highway 1 11, 
Suite.  21 
Palm Desert, CA 92260 

.. 

(619)  346-7491 

1-90 



Table 1. Actions  taken by the Nadh Cinut Re@d M 1990. 

The  Regional  Board  referred a number of pesticide-related  situations to the Iocal public 
health  authority  for  action. This is the normal  course  of  action  for  these types of 
situations. 
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Table 2. Actions taken by the San p)mrdaco Bqy %eiarpI Bwrd 1990. 

COUNTY SIrn PESTICIDE ' PREVENTION ACTION 

Alameda 

Contra  Costa 

Parker I& Amchem 

Chevron  Chemical 

Jones-Hamilton 

54-D 
2,4,5-T 

Soil Removal  in  September 1988 (Work 
completed).  Groundwater  assessment 
ongoing. 

Arsenic  pesticides (Endrin, 
Lindane,  Dieldrin,  DDT) 

Have  submitted  closure  plan  for Class I 
impoundment.  Ongoing  groundwater 
assessment  program. 

Alameda Pentachlorophenol Regional  Board  Order 89-110 specifies 
time achedde  for  investigatiodcleanup. 

Alameda 

Alameda 

Port of  Oakland 
(Embarcadero  Cove) 

Chlordane  Penta- 
chlorophenol 

Department of Health Services 

Lincoln Properties 
(orsetti  site) 

Alameda  County  Water  District  lead. DDE,2,4D 

Alameda 

Contra  Costa 

FMC,  Newark EDB Regional  Board  Order 89-055 specified 
time  schedule  for  investigation  and 
cleanup. 

Levin Metals Aldrin,4,4DDD,4DDE 
o,p-DDT,  Dieldrin & BHC 

EPA Lead  Cleanup 

Contra  Costa FMC,  Richmond DDT,  DDD,  DDE,  Dieldrin 
Chlordane,  Tedion, 
Endosulfan,  Ethion, 
Carbophenothion, & 
Heptachlor 

DHS Lead Cleanup 

53 



Table 3. Actions taken by the Gartml Gmsi R@mal B a d  1990. 

COUNTY SITE PESTICIDE PREVENTION ACTION 

Santa  Cruz 

Santa  Cruz 

Santa  Cruz 

Santa  Clara 

Santa  Clara 

Santa  Clara 

Santa  Clara 

Santa  Clara 

Santa  Clara 

Monterey 

Monterey 

Monterey 

Monterey 

WFS-Greengro, 
Watsonville 

WFS-Greengro, 
Watsonville 

WFS-Watsonville 

Castle,  Morgan Hill 

Castle,  Morgan  Hill 

Castle,  Morgan Hill 

Castle,  Morgan  Hill 

Castle,  Morgan Hill 

Castle,  Morgan Hill 

Soilservice, King City 

Soilservice,  King  City 

Soilservice, Salinas 

1,2-Dichloropropane  at  21 ug/l 

1,ZDichloropropane  at  62 ug/l 

DDTPDD, and  Endosulfan 
(Alpha & Beta) 

Toxaphene 18 L@, & 
1,ZDichloropropane 0.8 ug/l 

Toxaphene  18 ug/l and Endrin 
0.15 ug/l 

Toxaphene  1.5 ug/l 

1,2-D  6.6 ugA, Toxaphene  2.1 
~@l, and  A-BHC 031 

1,2-D 3110 ug/l, Toxaphene 
42.9 ugA, G BHC  2.1 Ugll 
Endosulfan 1.11 ug/l 

Toxaphene 15.1 ugfl, and 
G-BHC 0.069 ug/l (Lindane) 

Dinoseb  2.6 ug/l 

1,2  Dibromoethane 2.39 ug/l 

EDB 760 ug/l, 1,2 
Dichloropropane 460 ug/l 

Dacthal 

Consultant  hired,  investigation  underway. 

Consultant  hired,  investigation  underway. 

Consultant  hired,  investigation  underway. 

Consultant  hired,  investigation  underway. 

Consultant  hired,  investigation  underway. 

Consultant  hired,  investigation  underway. 

Consultant  hired,  investigation  underway. 

Consultant  hired,  investigation  underway. 

Consultant hired, investigation  underway. 

Consultant  hired,  investigation  underway. 

Investigation  and  cleanup  underway. 

Consultant  hired,  investigation  and  cleanup 
underway. 

Followup  sampliag  did  not conhnn initial 
analysis. 
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Table 4. Actions taken by the Lm h g d h  l&+al &wd 1990. 

COUNTY SITE PESTICIDE  PREYENTION ACTION 

Los Angeles U.S. Post office Lindane  (gamma-BHC) Monitoring ongoing. 
(formerly  Challanger 
Cook Brothers, Inc.) 
City of Industry 
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Table 5. Actions taken by the ccnlml V' RcsiaMJ Bamd 1990. 
Information on over 300 pesticide  applicator  sites is available  in the  Regional  Board's  files.  Many 
of these  sites  probably  have  pesticide  contaminated soils and  could  pose  a  threat to 

discharge  requirements  for  these  sites. 
. groundwater. In December 1989, the  Regional  Board  updated its policy for waving  waste 

COUNTY SITE PESTICIDE  PREVENTION  ACTION 

Fresno  Thompson  Hayward  Alpha-BHC,  Beta-BHC,  Site on State  Superfund. 
Agriculture & Nutrition Gamma-BHC,  Diel&,, Contikination assessment  ongoing. 
Company  DBCP,  Diphenamid, 

Heptachlor,  Haptachlor 
Epoxide 

FMC  Corporation Aldrin, Dieldrin,  DDT,  DDD,  Site on State  Superfund.  Remedial 
DDE,  Heptachlor,  Lindane, investigation/feasibiity study in 
Toxaphene,  Ethyl Parathion, progress. 
Malathion,  Ethion,  Endosulfan, 
Diemthoate,  Furadan,  DNOC, 
DNBP 

Agro-West,  Inc.  BHC,  Dicofol,  Endosulfan,  Site on State  Superfund. 
Dacthal, 2,=+D, Diuron, Hydrogeologic  assessment  report 
Methomyl,  Neburon,  Propham submitted  pursuant to the Toxic 

Pits Cleanup  Act. 

Britz, Inc.  Five Points Toxaphene,  DDT,  Dmoseb  Site on State Superfund. Partial 
contamination  assessment 
submitted.  Additional 
contamination  assessment  reported. 
Closure  plans  requested. 

Chevron  Chemical  Toxaphene,  Arsenic 
Company 

Assessment ongoing. 

Fresno  County  Wells*  DBCP,  EDB,  l.&D  Pesticides detected in 146 wells 
(AB 1803 sampling).  Assessment 
ongoing. 

Central  Valley  Aviation  Unspecified 

Wilbur-Ellis  Unspecified 

Union  Carbide  Test  Aldicarb 
Plot 

Assessment ongoing. 

Assessment ongoing. 

Additional  contamination 
assessment ongoing. 
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Table 5. (continued) 

COUNTY SITE PESTICIDE PREVENTION ACTION 

Fresno  Coalinga  Airport  DDT,  Chlorpyrifos,  DEF,  Contamination  assessment  requested. 
Ethion, -ton 

UC  Agricultural  Field  Simazine,  Diuron,  Prometon,  Both  field  stations are currently 
Station  Westside AFS MCPA  undergoing  contamination  assessment  and 
(Five  Points)  installation of monitoring  wells. 

UC  Asrigultural  Field  DDD,  DDE,  Simazine 
Station  Kearney  Chloroprophan 
Agricultural  Center 
(Parlier) 

Occidental  Dieldrin 
Chemical/J.R.  Simplot 

Surface  impoundment  excavated  and 
closed.  Monitoring of groundwater 
continues. 

Paramount  Farming  Glyphosphate,  Diuron  Assessing  contamination  beneath  a dry 
Napropamide,  Bromacil,  well  and  developing  a  closure  plan. 
Simazine 

Selma  Agricultural  DDT,  DDE,  Dieldrin, Soil and  groundwater  contamination 
Supply  Chlordane,  Endosulfan  assessment ongoing. 

Kern  Brown & Bryant,  Inc.  1,2-D,  1,3-D,  DBCP,  EDB,  Site on State  Superfund.  Contamination 
Arvin Dinoseb  assessment report  requested. 

Puregro  Company  DBCP 
Bakersfield 

Guimarra Viyard DBCP 

Site on State  Superfund.  Revised 
remedial  action plan requested. 

Contamination  assessment  and  pond 
closure plan  requested  (J.R. 
Simplot-Edison). 

WASCO  Airport Aldrin, Lindane, Endrin, Hydrogeologic  Assessment Report 
Chlordane,  Methoxychlor,  completed.  Site  closure  in  progress. 
DDT,  DDD,  DDE,  Thimet, 
Malathion,  Methylparathion, 
Paraoxon,  Di-syston,Omite, 
Paraquat 

U.S.D.A.,  Shaftcr Dichlobed, EPTC,  Prometryn  U.S.DA. is obtaining  funding  for 
investigation  and  clean up. 

Kern County Wells'  DBCP,  1,2-D,  EDB  Pesticides  detected in 57 wells (AB 1803 
sampling). 
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Table 5. (continued) 

COUNTY SITE PESTICIDE PREVENTION ACTION 

Madera  Western Farm Service, 
InC. 

Dinoseb,  DBCP,  Dieldrin Partial hydrogeological  assessment  report 
submitted.  Additional  contaminant 
assessment  requested.  Closure  plan 
requested. 

Chowchilla  Municipal 
Airport 

Dieldrin,  Aipha-BHC, 
Endosulfan,  PCNB,  DDT, 
DDE,  Lindane 

Contamination  assessment  requested. 

Madera  County 
Wells* 

DBCP,  1,2-D,  EDB DBCP  detected in 2 wells 
(AB 1803  sampling). 

Contamination  assessment  and  mitigation 
reports  requested. 

Tulare Mefford  Field,  City of 
Tulare 

p,p’-DDT,  p,p’-DDE,  2,4,5-W, 
Dicamba,  DNBP,  Diuron 

Tulare  Airport 2,4-D,  DNBP Assessment  ongoing. 

Department of Health Services  Remedial 
Action  Order  issued  January 1984. 
Cleanup of surface  impoundment  in 
progress. 

DDT,  2,4-D,  2,4,5-T, 
Methoxychlor Kaweah  Crop  Dusters 

Western Air Aldrin,  DDE,  Heptachlor Hydrogeologic  assessment  and  closure  plan 
underway  pursuant  to  Toxic Pits cleanup 
Act. 

Tulare  County  Wells*  1,2-D l,2-D  detected in wells (AB 1803 
Sampling). 

Assessment report  requested.  Federal 
Superfund  work in progress. 

Sacramento  Sacramento A r m y  
Depot 

Diazinon,  Dursban,  Lindane 

Sacramento  McClellan Air Force 
Base 

Aldrin, Alpha-BHC, 
Beta-BHC,  Delta-BHC, 
Gamma-BHC,  (Lindane), 
4,4-DDD,  4,4-DDE,  4,4-DDT, 
Dieldrin,  Alpha-endosulfan, 
Endosulfan  Sulfate, 
Heptachlor,  Heptachlor 
Epoxide,  2,4-D,  2,4,5-T, 
2,4,5-TP 

Groundwater  cleanup  undenvay. 



Table 9. (continued).! 
. . I. 

Sap Joaqufn Qddential Chemical 2&D, 2,4,5-T, DEF, Site remediation occurring pwsuant  to 
Lathr0p Toxaphene, Lindane, EDB, stipulation and judgement  approving 

DBCP,  Dieldrin,  Delnav,  settlement (1981). 
Dimathot&+  Disulfoton,  Sevin, 
Heptachlor, DDT$ DDE, 
DDD, Aldria, 
Methylparathi014 
Ethylparathion 

Defense  Depot  Tracy  Bromiacil  Assessment ongoing. 

San Jonquin County  RBCP 
Wells* 

Sharpe Army Depot  Bromacif 
Stocrkton 

W e  & Boys Flying 
Service 

Marley Cooling 

McCcmaick & Bwxter 

Navy Communication 
Station 

Tripla "E" Produce 

Stanislaus  Cbemagic 
(manufacturing  site; 
highly contaminated 
soil, and moderate 
levels in groundwater). 

Oeer  Road Landfill 

Stanislaus  County 
Wells* 

Unio~ Carbide  Test 
Plots 

2,4-D, Carbofuran, 
Cblorpyrifos, Diazinoq, 
Endosulfan, Feathioa, 
Mdathlon, Mcthomyl, 
Prometon,  Prometryn, 
Simazine, Toluene,  Xylene 

Grsenic,  Copper, Chromium 

Pentntchlorophbnols,  Creosote 

DDD 

Chloroform 

BHC, DDT 

&INCA, l,<lTAA, lPCE,  
TCE, , PCA, Freons 

DBCP 

Aldicarb 

Pestigides detected in 18 wells 
(AB 1803 sampling).  Assessment 
ongoing. 

Assessment ongoing. 

Assessment ongoing. Monitoring  and 
reporting program issued. 

Toxic  Pits  Cleanup  Act  site. 

Toxic Plts  Cleanup  Act  site. 

Assessment ongoing. 

Assbssment ongoing, 

Ongoing monitorlug.  Groundwater 
treatment  alternatives  being  evaluated. 
Field  inspection and sampling, 

Assessment continuing under  monitoring 
program.  Corrective  action plan 
submitted. 
DBCP  detected €n 42 wells (AB 1803 
sampling).  Assessment began February 
1987. Ten  Modesto  City  wells are 
included in a  State  Superfund  Study. 

Additional assessment work  ongoing. 
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Table 5. (continued) 

COUNTY SITE PESTICIDE PREVENTION ACTION 

Stanislaus  Shell  Agricultrual 
(Research  facility 
pesticide in 
groundwater  probably 
the  result of  use on 
test  plots). 

Bladex Working with Shell on site evaluation. 
Bladex  pollution  contained  on-site. 

Evaluation of site  for  contamination  and 
secondary  conainment of treatment 
solutions. Groundwater  extraction 
appears successful. 

Thunderbolt 
Riverbank  (wood 
treatment  facility). 

chromim 

Dicofol, Methomyl, PCNB, 
Copper 

Enforcement  action  against  site  owners 
in order  to  obtain  site  assessment  and 
cleanup. 

Hawke  Dusters 
(pesticides  and 
possible  breakdown 
products in 
groundwater  under 
rinse water  storage 
pond). 

Cleanup  and  abatement  order  issued. 
Toxic  Pits  Cleanup  Act  site. 

1,2-DCE,  Chloroform, 
l,U]DCA, l,l,l-TCA, Carbon 
Tetrachloride, 
Bromodichloromethane 

Out-of-court  settlement.  Federal 
Superfund  site.  Interim  cleanup in 
progress. 

Valley  Wood Copper,  Chromium,  Arsenic 

City  of Turlock 
Airport 

Dieldrin,  Propham,  Neburon Contaminated soiI removed.  Groundwate~ 
being  monitored. 

Pesticides  detected  in 25 wells (AB 
1803 sampling). 

Merced County 
Wells+ 

DBCP,  Atrizine, S-e 

Merced  Municipal 
Airport 

DDT,  DDD,  DDE, 
Endosulfan,  Toxaphene 

Assessment  began  February 1990. 

Assessment  ongoing.  Toxic  Pits 
Cleanup  Act  site.  Cease  and  Desist 
Order  issued. 

Sutter 

Y 010 

Bowles Flying Service 2,4-D,  Bolero,  Diuron, 
Methayl,  Ordram,  Simadne 

Frontier  Fertilizer 
.Company,  Davis 

EDB Cleanup  and  Abatement Order issued. 
State  Superfund  initiated. 

DOW Chemical Davis 
Agricultural  Research 
Station 

Picloram, Dinoseb, 

1,2-Dichloroethane 
1,2-D, 

Cleanup of soils in progress, 
groundwater  monitoring continuing. 



Table 5. (continued) 

COUNTY SITE PESTICIDE PREVENTION ACTION 

Yolo 

Modoc 

siskiyou 

Shasta 

Tehama 

Yolo  County  Wells* 1,2-D, EDB 

I'SOT, Inc.,  Canby  Pentachlorophenol 

Roseburg  Forest  Products  Pentachlorophenol 
Mt.  Shasta 

Calaran  Limber  Company,  Pentachlorophenol 
Redding 

Fibreboard  Corporation  Pentachlorophenol 
Burney  Operations 

Roseburg  Forest  ,Products,  Pentachlorophenol 
Paul Bunyan  Facility 

Sierra  Pacific  Industries,  Pentacholorophenol 
Central  Valley 

Sierra Pacific  Industries,  Pentachlorophenol 
Old  Champion  Facility 

Crane Mills, Paskenta  Pentacholrophenol 

Louisiana-Pacific,  Red  Pentachlorophenol 
t Bluff  Operations 

Waulevo,  Inc.,  Coming  Pentachlorophenol 

61 ' 

Pesticides  detected in two web 
(AB 1803 sampling). 

Cleanup  and  Abatement  Order  issued 
to  investigate  extent of contamination 
and  develop  cleanup  plans. 

Staff  enforcement to determine  extent 
of contamination  and  develop 
appropriate  action. 

Staff  enforcement to determine  extent 
of contamination  and  develop 
appropriate  action. 

Staff  enforcement to verify  cleanup  and 
removal of system  and  contaminated 
soil. 

Staff  enforcement to determine  extent 
of contamination  and  develop 
appropriate  action. 

Staff  ,enforcement to determine  extent 
of contamination and develop 
appropriate  action. 

Staff  enforcement to verify  cleanup  and 
removal of system  and  contaminated 
soil. ' 

Staff  enforcement to  determine  extent 
of contamination  and  develop 
appropriate  action. 

St&  enforcement to determine  extent 
of contamination  and  develop 
appropriate  action. 

Staff  enforcement to determine  extent 
of contamination  and  develop 
appropriate  action. 



Table 5. (continued) 

COUNTY SITE 

Plumas Siskiyou-Plumas 
Lumber Company 
Quincy  Operations 

Glenn 

Kings 

Solan0  Wickes  Forest 
Industries 

Colusa  Moore  Aviation 
(pesticides in 
groundwater  under 
rinse  water  disposal 
site). 

Willows  Airport 
(pesticides  at  low 
levels in shallow 
groundwater  under 
disposal  pond  site). 

Calardo, Inc. 

Lemoore NA.S. 

Blair Field 

Blair  Aviation 

Lakeland  Dusters 

Tuolumne  Tuolumne  County 
Wells* 

PESTICIDE PReVENTION ACTION 

Pentachlorophenol Staff enforcement  to  determine extent 
of contamination  and  develop 
appropriate  action. 

Chrome  Groundwater  cleanup  underway. 

2,4-D, MCPA Site  cleanup  and  groundwater 
remediation. 

Toxaphene,  Endosulfan, Pond  closed,  contaminated soil 
Diuron,  2,4-D,  Dinoseb, removed,  groundwater  monitoring 
Dicamba ongoing. 

Propargite,  Pendimethalin  Site  closed, no further monitoring. 

Unspecified  Investigation  ongoing. 

54-D, Dicofol, Diazinon, Investigation  rinse  water  discharge  to 
Propargite earthen  ditch. 

Trifluralin,  Mevinphos,  Contamination  assessment  requested. 
Phorate 

DDT,  Toxaphene  Toxic  Pits  Cleanup  Act  site, 
hydrogeologic  assessment report is late; 
appropriate  enforcement  action is being 
considered. 

Methylene  Chloride  Methylene  chloride detected in one well 
(AB 1803 sampling). 

* Number of wells  under  investigation  from AB 1803 sampling. 

Fresno County - 30 
Kern  County - 2 
Tulare County - 2 
Merced  County - 24 
Stanislaus County - 1 
YO10 county - 2 
Tuolumne  County - 1 
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Table Sa. Rice  seed soaking facilities  formerly  evaluated  for  pesticide  residues in waste  water 
in ccnbal V' Rc#maZ Bomd (Region 5). Use of pesticides has been discontinued 
in the  seed soaking process. 

COUNTY FACILITY TOWN 

Butte  Butte  County  Rice  Grower's  Association  Richvale 

Colusa DePue Warehouse 
DePue Watehouse,  Spooner  Facility 
Farmers Rice Cooperative 
Myers & Charter 
Rice  Growers  Association 

Delevan 
williams 
Princeton 
Arbuckle 
WilliamS 

Glenn  Glenn  Growers  Glenn 

Sutter El Centro  Storage 
Hi & Dry  Warehouse 
Van Dyke Rice Growers 

Pleasant  Grove 
Sutter 
Pleasant  Grove 



Table 6. Actions taken by the LahosJnn Rq#ntul &nud 1990. 

No actions were taken this year. 



Table 7. Actions taken by the Galarado Riuu Basin Re$aud Bwrrl 1990. 

COUNTY SITE PESTICIDE  PREVENTION ACTION 

Imperial  Central  Brave  4,,CDDE,  Endosulfan I1 Recalcitrant  Discharger.  Referred  to 
Agricultural  Service  Attorney  General  for  nonpayment of 

fees. 

City  of  Brawley  4,4DDE,  Dieldrin Completing  sampling  for  Hydrogeologic 
Assessmen!  Report  required by Toxic 
Pits  Cleanup  Act. 

Visco  Flying  Service  4,4-DDEY  4,4-DDDY  Impoundment  remediated,  capped, and 
4,4-DDT,  Endosulfan I & II closed in place. 

U.C. Davis  Docthal,  Diuron 
Agricultural  Field 
Station 

Completing  work for Hydrogeological 
Assessment  Report  under  Toxic  Pits 
Cleanup  Act. 

J.R. Simplot  Company  Dieldrin, 4,4-DDT, Endrin  Cleanup  and  Abatement  Order.  Site 
Sandin  Siding  Facility in remediation  process. 

Stoker  Company Endosulfan I, Endosulfan II, Closure of surface  impoundment. 
Dinoseb,  2,4-DB 

Ross Flying Service 4,4-DDD, 4,4-DDE Closure of surface impoundment. 
4,4-DDT,  Dieldrin  Quarterly  monitoring of groundwater. 

Riverside  West  Coast  Flying Endosulfan I & 11, Disalfoton,  Recalcitrant  Discharger.  Referred  to 
Dimethoate  Attorney  General  for  nonpayment of 

fees. 

Woten  Aviation  Disyston,  DEF,  Ethylparathion,  Cleanup  and  Abatement  Order. 
Services  Methylparathion 

Foster  Gardner  4,4-DDTY  4,4-DDD,  Remediation  action is in  progress. 
Facility  Toxaphene,  4,4-DDE 

Cy Mouradick & 4,4-DDEY  Lindane,  Site  assessment in progress. 
Sons, Inc.  Dibromochloropropane 

Farmers  Aerial  4,4-DDE,  Endosulfan I Closure  of  disposal  area. 
Service,  Inc. 
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Table 8. Actions taken  by the AM Rcgiaror Baud 1990. 

There  are  currently 99 confiied detections of pesticides in the  Santa  Ana  Region.  Only  one  of 
these  has  been  attributed  to  a  point source discharge.  Groundwater  extraction  and  treatment  at 
this site is being  performed  under  an  order  issued  by  the  Regional  Board.  With  the  exception of 
this, all detections on this list are  from  domestic and  agricultural  production  wells.  Ninety six of 
these  wells  contain  dibromochloropropane  (DBCP),  four  contain  simazine,  and  one  contains 
1,Zdichloropropane (two wells  contain  both  DBCP and simazine). 

The  presence of DBCP in the  Region’s  groundwater  has  resulted  in  both an actual  and 
threatened  impact on the  beneficial  use of water as a drinking water  supply, as 77 of the 94 
wells  containing  DBCP  are  drinking  water wells. 

COUNTY SITE PESTICIDE PREVENTION  ACTION 

Orange Great  Western 1,2-D,  EDB,  1,ZDCA NDPES  permit  issued  November 
Savings, Irvine 1986. Groundwater  extraction  and 

treatment  continuing. 

Riverside  Sunnymead W C  
(wells 3&4 mun) 

Arlington  Basin 

City  of  Corona  (well 
8, m u )  

DBCP 

DBCP 

Simazine 

Home  Gardens CWD  DBCP,  Siamzine 
(wells 2&3, mun) 

City of Riverside 
(Twin Spring,  mun) 

DBCP 

One  well  has  been  abandoned  and 
the  other  well will be  used  by a new 
owner  for  landscape  irrigation. A 
new  source  of  water  supply is being 
considered from an  adjacent  water 
agency. 

Contract  has  been  awarded  to  local 
agency  under  the  State  Board 
Agricultural  Drainage  Loan  Program 
for  the  construction of a  seven  MGD 
reverse  osmosis  plant  with  partial 
flow through a  GAC unit for 
treatment of  TDS, N% and  DBCP. 
Plant  startup  scheduled  for 
September 1990. 

Chemical  Use  Questionnaires  have 
been  sent  to  nearby  potential  sources 
to determine if solely nonpoint 
source  related.  Chlorinated  solvents 
have also been  found.  Site 
investigation in progress. 

Water  purveyor  has  closed  these 
wells and is now  purchasing  water 
from  City of  Riverside. 

Well is out of service. 
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Table 8. (continued) 

COUNTY SITE PESTICIDE  PREVENTION  ACTION 

Riverside  Victoria Farm MWC 
(well  01, mun) 

City  of  Riverside 
(moor-Griff,  mun) 

City  of  Riverside 
(Russell  "B",  mun) 

City  of  Riverside 
(1st  Street, mun) 

City of Riverside 
(Electric  Street, mun) 

City of Riverside 
(Palmyrita,  mun) 

City of Riverside 
(3 wells, mun) 

City of Riverside 
(4 wells,  emergency, 
Downtown  Riverside) 

Riverside  County Hall 
Record,  (pr) 

Loma  Linda  University, 
Arlington, (Wells 1&2, 
m u )  

Home  Gardens  School 
(mun) 

DBCP 

DBCP 

DBCP 

DBCP 

DBCP 

DBCP 

DBCP  Well is being  used;  DBCP  concentration is 
below Maximum Contaminant  Level. 

DBCP  Well is out of  service. 

Simazine Water is being  used  for  domestic 
purposes. 

DBCP  Well is not  being  used  due  to high 
concentrations of  DBCP. 

DBCP  Well is not  being  used  due  to high 
concentrations of  DBCP. 

Well is not being  used due to high 
concentrations of DBCP. 

Water from Hunt  Wells No. 6, 10, and 11 
is being  blended  with  other  wells in the 
area. 

These  four  wells are also contaminated 
with industrial  organic  solvents. 
Investigation is underway to determine  the 
source of the  solvents. 1 

VOCs  such as TCE and  PCE  have also 
been  found.  Well is used  for  emergency 
purposes  only. 

The  University  is  currently  working with 
the City  of  Riverside  to tie  into  the  City 
domestic  water  supply  distribution  system. I 

These two wells will be  used  for  irrigation 
purposes at the school. , 

Well was abandoned  about  one  year  ago. 
The  school is now  using  water from Home 
Gardens  Water  District. ~ 



Table 8. (continued) 

c o r n  SITE PESTICIDE PREVENTION ACTION 

Riverside  Buschlen,  Dwight  DBCP 
(mu4 

San  Bernardino  Gage  System  Wells DBCP 
(11 wells,  mun) 

Bunker Hill Basin:  DBCP 
Craftofledlands  area 
(32 wells) 

South  San  Bernardino  DBCP 
Company  Water 
District (4 wells,  mun) 

Cucamonga  CWD  DBCP 
(4 wells,  mun) 

Monte  Vista  CWD  DBCP 
(3 wells,  mun) 

Well  was  abandoned  about  three  years 
ago. A second  well on the  property  with 
no traces of  DBCP is being  used  for 
drinking  water  and  irrigation. 

The  City of Riverside  operates  the  Gage 
System  which  consists  of l3 wells  located 
along the  Santa  Ana  River.  These  wells 
are being  blended  for  domestic  use.  The 
City of Riverside is currently  working  with 
the  Santa  Ana  Watershed  Project 
Authority  and  the U.S. Bureau of 
Reclamation  to  determine  the  feasibility of 
applying  Granular  Activated  Carbon 
(GAC)  technology  to  these  wells. 

The  City  of  Redlands  currently  has 
approved  a  contract  with the State  Board 
for  a  maximum  loan  of $2.8 million and as 
of  July 1990, has  access to over 
$1.9 million of State  Bond  money  through 
the  State  Expenditure Plan which is 
managed  by  Department of Health 
Services  (DHS).  Design of a 6,000 gpm 
GAC  system  to  treat two contaminated 
wells  has  been  completed.  DHS  contract 
is being  drafted  and is scheduled  to  be 
signed in September 1990. 

Currently,  the  Water  District is buying 
water  from  the  City of San  Bernardino 
and City of Redlands. All four wells  are 
out of  service and may be  abandoned 
soon. 

All four wells are  being  used  for  domestic 
purposes.  Each of the wells are  being 
pumped  to  a  separate  reservoir  and  are 
blended  with six other  wells. 

All three  wells  are on stand-by 
status.  Water  is  being  purchased  from 
MWD. 
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Table 8. (continued) 

COUNTY SITE PESTICIDE PREWNTION ACTION 

San Bernardino City of Upland  DBCP  Eight  wells are. out of operation.  Seven 

blending is required to pump  these  wells. 
(15 wells, m u )  wells are  currently  being  used.  Some 

city of 
Lorna  Linda 
(5 wells, m u )  

DBCP One  well is off-line.  The  other  four 
wells are being  used  due  to  a  drop in 
DBCP  levels. The ,City  performed a 
test on one  well  using a  Rotor Strip unit. 
Test  results  indicated  some DBCP 
removal,  but  the  removal  efficiency  was 
not satisfactory. A pilot  scale air 
stripping  study has also been  performed 
by the City.  Test  results  indicate  that 
DBCP  may be removed to satisfactory 
levels.  The  City also has capability of 
purchasing water  from the City of 
San Bernardino. 



Table 9. Actions taken by the Spn l X e p  Rcgimcrl Bawd 1990. 

COUNTY SITE PESTICIDE PREVENTION  ACTION 

San  Diego  City  of  Oceanside  l,2-Dichloropropane This backup drinking water  well is 
Water Utility District  located in the San Luis Rey  River 
(well no. Valley,  1,Z-Dichloropropane of 
l2-llS/4W-l8Ll S )  up to 2.3 ppm has been  detected 

in this well.  The City of 
Oceanside is continuing  monitoring 
of this well  and reports  to  the 
county. 

Truly  Nolen 
Exterminating,  Inc. 

Aldrin, Dieldrin,  Chlordane This is an on-site  abandoned  well 
which  allegedly  received  pesticide 
wastes  several  years ago. The 
pesticide  constituents in the soil 
and  groundwater  include aldrin, 
dieldrin,  and  chlordane. 
Contaminated soil has been 
removed.  Groundwater is being 
monitores. 



APPENDIX A 

THE PESTICIDE CONTAMINATION  PREVENTION ACT 
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Assembly Bill No. 2021 

An act to  add Article 15 (commencing with Section 13141) to 
Chapter 2 of Division 7 of the Food and Agricultural Code, relating 
to water contamination. 

[Approved by Governor Se tember 30.1985. Filed with 
secretpry of state Lptember 30, EM.] 

LECISUTIVE COUNSEL'S DICES' 
AB 2021, Connelly.  Economic  poisons: groundwaters. 
(1) Existing law does not require registrants of economic poisons 

to  submit specified infbrmation relating to contamination of 
groundwaters as part of the initial registration  or  renewal of 
registration process. 

This bill  would enact the Pesticide  Contamination  Prevention Act 
The bill  would require  each  registrant of an economic poison 
registered for agricultural use to submit specified information to the 
Director of Food and Agriculture, not  later than December 1,1986, 
relating generally to  the impact of the economic poison on water 
sources. The bill  would provide for an extension for  submission of 
some of this information for up to 2 years, as specified, but in no event 
later than December 1,  1989. Since violation of these provisions 
would be a misdemeanor, the bill  would impose a state-mandated 
local  program. Inadequate  information on a particular economic 
poison  would be defined to be a groundwater  protection data gap 
after a specified determination by the director.  The  director would 
be  prohibited from registering or renewing the registration of an 
economic  poison with a groundwater  protection  data  gap after 
December 1,1988, for economic poisons applied with ground-based 
application equipment  or by chemigation  and,  after  December 1, 
1989, for  economic  poisons intended for  use with other than 
ground-based application equipment, unless the  registrant has been 
granted a current extension under the bill. 

The  director would be required to establish the  Groundwater 
Protection List  of specified economic poisons and to report specified 
information to the Legislature, the State  Department of Health 
Services, and the  State Water  Resources Control Board not later than 
December 1,1981, regarding economic poisons, as specified. 

The  director would be required to perform a soil and  water 
monitoring program pursuant to a specified schedule  and would be 
required to report all monitoring results to the State  Department of 
Health Services and the board. 

The bill  would require  the  director, on or before December 1, 
1987, and annually thereafter,  to  request a budget  appropriation in 
order to fund specified activities under  the bill. 
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The bill would also require  the director to cancel the  registration 
of economic poisons with specified criteria  relating to groundwater 
findings unless the registrant is granted  an extension or the diretor 
makes specified findings. 

The bill  would also require  the  director to maintain a specified well 
sampling data base and,  not  later  than  June 30,1986, the  director; the 
State  Department of Health Services, and  the board, Jointly, would 
be  required to establish minimum requirements for  well sampling 
that would apply to all agencies conducting  the sampling after 
December 1,1986. This requirement would impose a state-mandated 
local  program on local agencies so affected. The  director, would be 
required to report annually, commencing on December 1,. 1986, to 
the State  Department of Health Services and the board on well 
sampling, as specified. 

(2) The California Constitution requires  the  state to reimburse 
local  agencies and school districts for certain costs mandated by the 
state. Statutory provisions establish procedures for making that 
reimbursement,  including the creation of a State Mandates Claims 
Fund to  pay the costs of mandates which do not exceed $SOO,ooO- 
statewide and other  procedures for  claims  whose statewide costs 
exceed $SOO,OOO. 

This bill would provide  that  reimbursement shall be made 
pursuant to those statutory  procedures  and, if the  statewide cost does 
not exceed $soo,OOO, shall be payable from the State Mandates Claims 
Fund, except that, for certain costs, the bill  would' provide  that no 
reimbursement is required for a specified reason. 

(3) The bill would provide  that,  notwithstanding Section 2231.5 of 
the Revenue and Taxation Code, this bill  does not contain a repealer, 
as required by that section; therefore,  the provisions of the bill would 
remain in effect unless and  until  they  are  amended  or  repealed by 
a later  enacted bill. 

The people of tbe State of C&om'a do enact as follows: 

SECTION 1. Article 15 (commencing with Section 13141) is 
added to Chapter 2 of Division 7 of the Food and Agricultutal Code, 
to read: 

Article 15. The  Pesticide Contamination Prevention Act 

13141. The  Legislature finds and  declares all of the following: 
(a) It is the  right of every citizen  in th is  state to drink safe, potable, 

wholesome, and pure drinking water. 
(b) The  health  and economic prosperity of rural communities and 

individual farm families in the state  are  threatened by contaminated 
drinking water supplies because of their proxhity to the use of 
pesticides. 

(c) Pesticide contaminants  and  other organic chemicals are being 
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found at an ever  increasing  ‘rate in underground drinking water 

(d) The United States  Environmental  Protection Agency has 
concluded that evidence of relatively localized levels of pesticide 
pollution should be treated as a warning of more widespread, future 
contamination. 

(e) Groundwater  once  polluted  cannot  be easily cleaned up; thus, 
there is a considerable potential  that  groundwater pollution will 
continue long after actions have  been  taken to restrict application of 
the pesticide to land. 

( f )  Due to the potential  widespread expoke to public drhddng 
water supplies from  pesticide applications to the land and the 
resultant risk to public health  and welfare, the potential for pollution 
of groundwater due to pesticide use must be considered in the 
registration, renewal, and  reregistration process. 

(g) It is the  purpose of this article to prevent  further pesticide 
pollution of the  groundwater aquifers of this state which  may be used 
for drinking  water supplies. 

13142. For the purposes of this article,  the following definitions 
apply: 

(a) “Board” me& the  State Water Resources Control Board. 
(b) “Groundwater  protection  data  gap” means that, for a 

particular economic poison, the director,  after study, has k e n  
unable to determine  that  each  study  required  pursuant  to 
subdivision (a) of Section 13143 has been  submitted or that each 
study submitted  pursuant to  subdivision (a) of  Section 13143 is valid,’ 
complete,  and  adequate. 

(c) “Henry’s  Law constant” is an indicator of the escaping 
tendency of dilute solutes from water and is approximated by the 
ratio of the vapor pressure to the water solubility at  the -e 
temperature. 

(d) “Soil adsorption coefficient” is a measure of the tendency of 
economic poisons, or. their biologically active transformation 
products, to  bond to the surfaces of soil particles. 

(e) “Pesticide registrant”  means a person  that has registered an 
economic poison pursuant  to this chapter. 

( f )  “Agriculturd use” has the same meaning as defined in Section 
11408. 

(8) “Active ingredient” has the same meaning as defined in 
Section 136 of Title 7 of the United States Code. 

(h) “Economic  poison” has the same meaning as defined in 
Section 12753. 

(i) “Degradation product” means a substance  resulting from the 
transformation of an economic poison by physicochemical or 
biochemical  means. 

(j) “Pollution”, for the purposes of this article, means the 
introduction  into  the  groundwaters of the  state of an active 
ingredient,  other specified product,  or  degradation  product of an 

supplies. 
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active  ingredient of au economic poison above a level, with m 
adequate margin of safety, that  doej not cause adverse hedth ofkcta, 
(k) “Chemigation” means  a  method of irrigation whereby an 

economic poison is mixed with irrigation  water  before the water is 
applied to the  crop or the soil. 

( I  ) “Soil microbial zone”  means the zone of the soil below which 
the activity of microbial species is so reduced  that  it has no sigdhnt 
effect on pesticide breakdown. 
13143. (a) Not later than December 1, 1986, a person that hoe ’ 

registered an economic poison in California for agricultural use drpll 
submit to the  director  the information prescribed in this subdivision. 
The information shall be submitted for each  active  ingredient in each 
economic poison registered. The  registrant shall submit dl of the 
following information: 

(1) Water  solubility. 
(2) Vapor pressure. 
(3) Octanol-water partition coefficient. 
(4) The soil adsorption coefficient. 
(5) Henry’s  Law constant. 
(6) Dissipation studies, including hydrolysis,  photolysis, aerobic 

and anaerobic soil metabolism, and field dissipation, under Cdifomk 
or similar environmental use  conditions. 

(7) Any additional information the director  determines b 
necessary. 
(b) The  director also may require the information prescribed in 

subdivision (a) for other specified ingredients  and  degradation 
products of an active  ingredient in any economic poison. The 
director shall also require this information when  the State 
Department of Health Services or the board submits a written 
request for the information to the  director, if the  State Departmat 
of Health  Services or the board specifies the reasons  why thv 
consider the information necessary. The  director shall deny the 
request upon a  written finding that, based on available scie&ific 
evidence, the request would not  further  the purposes of this article. 

(c) All information submitted  pursuant to subdivision (a) shall be 
presented in English and summarized in  tabular form on no more 
than three sheets of paper with the actual studies, including methods 
and protocols attached. All information shall, at  a minimum, meet 
the testing methods and  reporting  requirements provided by the 
Environmental Protection Agency Pesticide Assessment  Guidelines, 
Subdivision D Series 60 to 64, inclusive, for product chemistry and 
Subdivision N Series 161 to 164, inclusive, for environmental fate, 
including information required for degradation  products in specific 
studies. With prior approval from the  director,  re trants m y  us6 
specified alternative protocols as permitted by rlBcs e United States 
Envitonmental  Protection Agency guidelines, if the director finds 
use of the protocol is consistent with, and accomplishes the objectives 
of, this article. Studies conducted on active  ingredients in the 
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formulation of economic poisons shall meet  the same testing 
methods as required for studies conducted on active i n g r e d i e n ~ ' 2 I m  

department, in c o d t a t i o n  with the board, may, in addition, require 
specified testing protocols that  are specific  to California soil and 
&matic conditions. The  director may give a pesticide registrantau 
extension of up to two years if it  determines  that this additional time 
is necessary and warranted to complete  the studies required in 
paragraph (6) of subdivision (a). No extension of the  deadline for 
these studies shall go beyond December 1,1989. When seeking the 
extension, the  registrant shall submit to the director  a  written  report 
on the  current status of the dissipation studies for  which the 
extension is being sought. For registrants  granted  an extension 
pursuant to this section, Section 13195 shall be  effective  upon  the 
completion date established by the  director. 

(d)  The director may grant  the  registrant an  extension  beyond 
the one authorized in subdivision (c) , if all of the following 
conditions are mek 

(1) The registrant submits a  written  request to the  director for an 
extension  beyond the one granted  pursuant to subdivision (c).  The 
request shall include the reasons why the extension is necess8Ty and 
the findings produced by the study up to the time the request is 
made. 

(2) The director hds that  the  registrant has made every effort  to 
complete  the studies required in paragraph (6) of subdivision (a) 
within the required time limits of the extension granted  pursuant to 
subdivision (c) and that those studies could not be completed within 
the required time limits due to circumstances beyond the  control of 
the registrant. . 

(3) The director establishes a final deadline, not to ,exceed one 
year beyond the  time limit of the extension granted  pursuant to 
subdivision (c), and a schedule of progress by  which the registrant 
shall complete the studies required in paragraph (6) of subdivision 
(a) * 

(e) After December 1,1986, no registration of any new economic 
poison shall be  granted unless the applicant submits all of the 
information required by the  director  pursuant to this article  and the 
director finds that  the information meets the  requirements of tbis 
article. 
13144. (a) Not later than December 1, 1986, the  department 

shall establish  specific numerical values  for water solubility, soil 
adsorption coefficient (Koc), hydrolysis, aerobic and  anaerobic soil 
metabolism, and field  dissipation. The values established by the 
department shall be  at least  equal  to those established by the 
Euvironmental Protection Agency. The department may revise the 
numerical values when the  department finds that  the revision is 
necesary to protect  the  groundwater of the state. The numerical 
values  established  or revised by the  department shall always be  at 
least as stringent as the values being used  by the Environmental 
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Protection Agency at  the time the values are established or r e v i d  
by the department. 

(b) Not later than December 1,1987, and annually thereafker, the 
director shaU report the following information to the Legislature, the 
State  Department of Health Services, and the board for each 
economic  poison registered for agricultural use: 

(1) A list of each active ingredient,  other specified ingredient, or 
degradation product of an active  ingredient of an economic poison 
for which there is a groundwater  protection data gap. 

(2) A list of each economic poison that contains an active 
ingredient,  other specified ingredients,  or  degradation  product of am 
active ingredient which is greater  than  one or more of the numemid 
values  established pursuant to subdivision (a), or is less than the 
numerical value in the case of soil adsorption coefftcient, in both of 
the following categories: 

(A) Water  solubility or soil adsorption coefficiknt (Koc). ' 

(B) Hydrolysis, aerobic soil metabolism, anaerobic mil 
metabolism,  or field dissipation. 
(3) For each economic poison listed pursuant  to  paragraph (2), for 

which  information is available, a list of the amount sold in California 
during the most recent year for which  sales information is available 
and where and for what  purpose the economic poison was used, 
when this information is available in the pesticide use report. 

(c) The  department shall determine  to  the  extent possible, the 
toxicological  significance of the  degradation  products and other 
specified ingredients  identified  pursuant to paragraph (2) of 
subdivision (b) . 
13145. (a) A n y  registrant of an economic poison identified in 

paragraph (1) of subdivision (b) of Section 13144 shall be sybject to 
a fine of up to ten thousand dollars (Sl0,OOO) for each day the 
groundwater protection  data  gap exists. In determining the amount 
of the  fine, the  director shall consider  both of the following: 
(1) The  extent to which the registrant has made  every  effort  to 

submit valid, complete,  and  adequate  information within the 
required time limits. 

(2) Circumstances beyond the control of the registrant that have 
prevented  the  registrant from submitting valid, complete, and 
adequate information within the required  time limits. 

(b) If there is a dispute  between the director and a registrant 
regarding  the existence of a groundwater  protection  data  gap and 
the director desires to levy a fine on the registrant  pursuant to this 
section, the  director shall submit the issues of the dispute to the 
subcommittee created  pursuant to subdivision (b) of Section 13150: 
The subcommittee shall review the evidence submitted by the 
registrant and the  director and make recommendations  to the 
director on whether  or  not the groundwater data ga exists. 

(c) The provisions of subdivisions (a) and (b) sh s not apply to 
pesticide products whose registration has lapsed or has been 
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cancelled, or to products that have been  granted a current extension 
p m t  to  Section 13143. 

(d)  The director shall, by regulation, establish a list of economic 
poisons that have the  potential to pollute  groundwater.  The list shall 
be entitled the Groundwater  Protection List. Notwithstanding the 
provisions of Chapter 3.5 (commencing with Section 11340) of 
Division 3 of Title 2 of the  Government Code, the director shall 
immediately place all economic poisons identified in paragraph (2) 
of subdivision (b) of Section 13144 on the  Groundwater  Protection 
List and shall regulate  the use of these  economic poisons if the 
economic  poison is intended to be  applied to  or injected  into the Soil 
by ground-based application equipment or by chemigation,  or the 
label of the economic  poison requires or recommends  that  the 
application be followed, within 72 hours, by flood  or furrow 
irrigation. The  director shall adopt regulations 'to carry  out the 
provisions of this article.  The regulations shall include,  but are not 
limited to, the following: 

(1) Any person who uses an economic poison  which  has been 
placed  on the Groundwater  Protection List  is required to report to 
the county agricultural commissioner the use of the economic poison 
on a form prescribed by the director.  The  reporting  deadline shall 
conform to the deadline established for the  reporting of the use of 
restricted materials. 

(2) Dealers of economic poisons shall make quarterly  reports to 
the  director of  all sales of economic poisons.  This report shall include 
lists of all  sales by purchases. 
13146. (a) The  director shall not  register or '  renew the 

registration of an economic poison intended to be applied to or 
injected  into  the  ground by ground-based application  equipment or 
by chemigation after  December 1, 1988,-if there is a groundwater 
protection  data gap for that economic poison,  unless the  registrant 
has been granted a current extension pursuant to Section 13143. 

(b)  The director shall not register or renew the registration of an 
economic  poison intended for use with other  than ground-based 
application equipment after December 1, 1989, if there is a 
groundwater  protection data gap for that economic poison,  unless 
the registrant has been  granted a current extension pursuant  to 
Section 13143. 

(c) If a registrant does not comply with the  infopation 
requirements of Section 13143, the  department shall  file the 
information requirements of Section 13143 in accordance with 
procedures provided in subparagraph (B) of paragraph (2) of 
subsection (c) of Section 136a of Title 7 of the United States Code. 
In order to carry out this section, the director has the  stme authority 
to require information from registrants of active pesticide 
ingredients  that  the  administrator of the Environmental  Protection 
Agency has pursuant to subparagraph (B) of paragraph (2) of 
subsection (c) of Section 1% of Title 7 ofi'the United States Code. 
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On or &re July 1,1988, the director shall, by regutation, prescribe 
procedures for  resolving disputes  or  funding the f U g  of the 
iDfonnation requirements of Section 13143. The procedures m y  
include mediation and arbitration. The arbitration procedures, 
insofar as practical, shall be consistent with the  federal act, or 
otherwise shall be in accordance with the commercial arbitration 
des established by the American Arbitration Association. The 
procedures shall be established so as to resolve  any dispute with the 
timetable established h Section 13143. 

(d) For an  active  ingredient  or economic poison  for  which a 
registrant  or  registrants do not  provide the information required. 
pursuant to Section 13143, the director may determine  the  active 
ingredient  or economic poison to be critical to agricultural 
production and the director may utiiize assessments charged to those 
registrants of the active ingredient  for which the information is 
required  pursuant to Section 13143 in amounts necessary to cover the 
department’s expenses in obtaining the information. The assessment 
shall be made  pursuant to Section 12824. The director may also 
request an appropriation to be used in Combination with assessments 
to obtain the  required information. 

13147. On or before December 1,1987, and annually thereafter, 
the director shall request a budget  appropriation in order to meet 
the reasonable and  anticipated costs of conducting soil and  water 
monitoring pursuant to Section 13148, a review of data  submitted 
pursuant  to Section 13143, and  the administration of economic 
poisons placed.on the Groundwater  Protection List pursuant to this 
article. 

13148. (a) In order to more  accurately  determine the mobility 
and persistence of the economic poisons identified  pursuant to 
paragraph (2) of subdivision (b) of Section 13144 and to determine 
if these economic  poisons have  niigrated to groundwaters of the 
state,  the  director shall conduct soil and  groundwater monitoring 
statewide  in areas of the state  where the economic poison is 
primarily used or where  other factors identified  pursuant  to Section 
13143 and subdivision (b) of Section 13144, including 
physicochemical characteristics and use practices of the economic 
poisons, indicate a probability that the economic poison  may d g i a t e  
to the groundwaters of the state. The monitoring shall commence 
w i t h i n ,  one year ifter  the economic poison is placed on the 
Groundwater  Protection List and shall be  conducted  in accordance 
with standard protocol and  testing  procedures established pursuant 
to subdivision (b). Monitoring programs shall replicate conditions 
under which the economic poison is normally used in the area of 
monitoring. In developing a monitoring program, the director shall 
coordinate with other agencies that  conduct soil and  groundwater 
monitoring. 

(b) Within 90 days after an economic poison is placed on the 
Groundwater  Protection iist pursuant to subdivision (d) of Section 
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13145, the  director,  in consultation with the board, shall develop a 
standard protocol add testing procedure for each economic poison 
identified pursuant to subdivision (d) of Section 13145. 

(c) The  director shall report all monitoring results to the State 
Department of Health Services and  the board. . 

13149. (a) Within 90 days after an economic poison Is found 
under any of the conditions listed in paragraph (1) , (2), or (3), the 

' director shall determine  whether  the economic poison resulted from 
agricultural use in accordance with state  and  federal laws and 
regulations, and shall state in writing the reasons  for the 
determination. 

(1) An active ingredient of an economic poison has been found at 
or below the  deepest of the following depths: 
(A) Eight feet below the soil surface. 
(B) Below the  root zone of the crop  where the active ingredient 

(C) Below the soil microbial zone. 
(2) An active ingredient of an economic poison has been found in 

the groundwaters of the state. 
(3) The economic poison has degradation products or other 

specified ingredients which pose a  threat  to public health and which 
have been found under  the conditions specified for active 
ingredients in either paragraph (1) or (2). 

(b) Upon a  determination by the  director that an economic 
poison meets any of the conditions specified in paragraph (1) , (e), 
or (3) of subdivision (a) as a result of agricultural use fn accordance 
with state and  federal laws and regulations, the director shall 
immediately notify the registrant of the determination and of the 
registrant's opportunity  to  request  a  hearing  pursuant to subdivision 
( 4  * 

(c) Any economic poison that meets any of the conditions in 
subdivision (b) shall be subject to the provisions of Section 13190, 
provided the  regktmnt of the economic poison requests, within 30 
days after the  notice is issued, that  the subcommittee conduct a 
hearing, as described in Section 13150. Notwithstanding any other 
provision oflaw, if the  registmnt does not request  the  hearing within 
30 . d a y s  after the notice is issued, the director shall cancel the 
registration of the economic poison. 

(d) For the purposes of this section, any finding of an  economic 
poison shall result from an analytical method approved by the 
department and shall be verified, within 30 days, by a second 
analytical method or a second analytical laboratory approved by the 
department. 

13150. The  director may allow the continued registration, sale, 
and use of an economic poison which meets any one of the conditions 
speuified in Section 13149 if all of the hllowing conditions are met: 

(a) The registrant submits a report and  documented  evidence 
which demonstrate both of the following: 

. .  

was  found. 
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(1) That the presence in the soil of any active ingredient, other 
speciffed ingredient, or degradation product does not threaten to 
pollute the groundwaters of the  state  in any region within the state 
in which the economic poison may be used according to the terms 
under which it is registered. 

(2) That any active  ingredient,  other @ed ingredient, or 
degradation product that has been found in groundwater has not 
polluted, and does not  threaten to pollute, the  groundwater of the 
state in any  region within the  state in which the economic  poison I 

may be used according to the terms  under which it is registered. 
(b) A subcommittee of the director’s pesticide  registration  and 

evaluation committee, consisting of one  member each representing 
the  director,  the  State  Department of Health Services, and the 
board,  holds a hearing, within 180 days after it is requested by the 
registrant,  to review the  report and  documented  evidence submitted 
by the  registrant  and any other information or data which the 
subcommittee determines is necessary to  make  a finding. 

(c) The subcommittee, within 90 days after the hearing is 
conducted, . makes any of the following findings aad 
recommendations: 

(1) That the  ingredient found in the soil or groundwater has not 
polluted and does not threaten to  pollute the groundwaters of the 
state. 

(2) That the  agricultural use of the economic poison can be 
modified so that there is a high probability that  the economic  poison 
would  not pollute the  groundwaters of the state. . 

(3) That modification of the agricultural use of the economic 
poison pursuant to paragraph (2) or cancellation of the economic 
poison will cause severe economic hardship on the state’s agricultural 
industry, and that no alternative  products’ or practices can be 
effectively  used so that  there is a high probability that pollution of 
the groundwater of the  state will not occur. The subcommittee shall 
recommend  a level of the economic poison that does not sisnificantlr , 

diminish the margin of safety recognized by the subcommittee to not 
cause adverse health effects. 

When the subcommittee makes a finding pursuant to paragraph 
(2) or (3) , it s h d  determine  whether  the adverse health effects of 
the economic  poison are carcinogenic, mutagenic, teratogenic, or 
neurotoxic. 

(d) The  director, within 30 days after  the  subcommittee issues its 
findings, does  any of the following: 

(1) Concurs with the subcomxnittee finding pursuant to . 
paragraph (1) of subdivision (c) of Section 13149, 

(2) Concurs with the  subcommittee hding pursuant to 
paragraph (2) of subdivision (c) of Section 13149, and adopts 
modifications that result in a high probability that  the economic 
poison  would  not pollute the groundwaters of the state, 

(3) Concurs  with the subcommittee findings pursuant to 
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paragraph (3) of subdivision (c), or  determines that the 
subcommittee finding pursuant  to  paragraph (2) of subdivision (c) 
will cause severe  economic  hardship on the state’s agricultural 
industry. In either case, the director shall adopt the subcommit tee ’s  
recommended  level  or shall establish a different level, provided the 
level does not significantly diminish the margin of safety to not cause 
adverse  health ef€ects. 

(4) Determines that, contrary  to the finding ofthe subcommittee, 
no pollution or threat to pollution exists. The director shall state the 
reasons for his or  her decisions in  writing at  the time  any action is 
taken, specifying any  differences  with the subcommittee’s findings 
and recommendations. The  written  statement shall be transmitted to 
the appropriate  committees of the Senate and Assembly, the 
Department of Health Services, and the boar& 

When the director takes action pursuant  to paragraph (2) or (3), 
he  or she shall determine  whether the adverse  health effects of the 
economic poison are carcinogenic, mutagenic, teratogenic, or 
neurotoxic. 

13191. Any economic poison identified  pursuant  to Section 13149 
which fails to meet any of the conditions of Section 131!50 shall be 
canceled. 

13152. (a) The director shall conduct ongoing soil and 
groundwater  monitoring of any economic poison whose continued 
use is permitted  pursuant to paragraph (3) of subdivision (d) of 
Section 13150. 
(b) Any economic  poison monitored  pursuant to this section that 

is determined, by review of monitoring data and  any  other  relevant 
data, to pollute the groundwaters of the state two years after the 
director takes action pursuant to paragraph (3) of sybdivision (d) of 
Section 13150 shall be canceled unless the director has determined 
that the adverse health effects of the economic peen are not 
carcinogenic, mutagenic,  teratogenic, or neurotoxic. 

(c)  The  director shall maintain a statewide data base of  wells 
sampled for pesticide  active  ingredients. All agencies shail submit to 
the director,  in a timely manner, the results of any well sampling fix 
pesticide active ingredients  and the results of any well sampling that 
detect any pesticide active ‘ingredients. 

(d) Not later than June 30, 1986, the director, the State 
Department of Health Services, and the board shall jointly establish 
minimum requirements for well sampling that will ensure precise 
and  accurate results. The requirements shall be distributed to all 
agencies that conduct well  sampling..AU  well sampling conducted 
after  December 1,1986, shall meet  the minimum requirements 
established pursuant to this subdivision. 

(e) The director, in consultation with the  State  Departmentof 
Health Services and the board, shall report  the following  information 
to the Legislature, the  State  Department of Health M c e s i  and the 
board on or before December 1,1986, and annually thereaftec 
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(1) The number ofwella sampled for pestidde active inbcrsdisnbs, 
the locotion ofthe  we& from where the sunplea  were taken, the Wan 
n u m b , i f  available,  and the agencies  responsible  for drawing ond 
anal- the samples. 

(2) The number of well samples with detectable lovela of 
pestidde active ingredients, the location ofthe wells from which the 
sampla were taken, the well numbers, if available, and the agedm 
r u p o d l e  for drawing and analyzing the samples. 

(3) An analysis of the results of well sampling described in 
paragrqba (1) and (2), to  determine  the probable source of the 
residues. The analysis shall consider factors  such as the physical and 
chemical characteristics of the economic poison, volume ofuse and 
method of application of the economic poison, irrigation pmcticea 
related to use ofthe economic poison, and types of soil in areas where 
the economic poison is applied. 

(4) Actians taken by the director  and the bo&d  to proved 
economic poisons from migrating to groundwaters of the state. 

SEC 2 Reimbursement to local agencies and school districts for 
costs mandated by the  state  pursuant to this act shall be made 
punuant to Part 7 (commendng with Section 1750) of Division 4 of 
Title 2 of tha Government  Code and, if the statewide cost of the 
claim hr reimbvsement does not exceed five hundred thousand 
dollars ($SOO,oO), shall be made from the  State Maudates C3laimr 
Fund, except that no reimbursement is required by this act  pursuant 
to Section 6 of Article XIII B of the California Cobtitution for those 
costs which may be inwired by a local agency or  school district 
because this act creates a new crime or infraction, changm the 
definition of a crime or infraction, changes the penalty for a crime 
or infraction, or eliminates a crime or infraction. - 

SEC. 3. Notwithstanding Section 2231.5 of the Revenue and 
Taxation Code, this act does not contain a repealer, as required by 
that sectioa therefore, the provisions of this act shall remain in effect 
unless and until they are amended or repealed by a  later  enacted act. 

0 
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OF GRWND WATER CONTAUINATION BY PESTICIDES 
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V e r i f i c a t i o n  

All repor ts   o f   pes t ic ide   res idues   in  ground  water  are  considered v e r i f i e d  
a f te r   t he   f o l l ow ing  has occurred: 

(1) Two d isc re te  samples from  the same s i t e  have been taken by the 
Department, no longer  than 30 days apart, and have been analyzed 
by a  method  approved by the Department and found to   con ta in   the  
substance  under invest igat ion.  I f only a degradation  product  of 
the substance  under invest igat ion i s  subsequently  detected,  then 
the  degradation  product i t s e l f  must be detected i n  a  second 

d isc re te  sample. This f i r s t  s tep   o f   the   ver i f i ca t ion  process 
provides  evidence  that  the  well was contaminated and the  residue 
was not due t o  contamination  during  sampling and t ranspor t   or  
during  lab  processing and analysis. 

(2) The residue has  been detected by  one laboratory   us ing  d i f ferent  

d i f ferent   laborator ies  us ing an analy t ica l  method approved by the 
analy t ica l  methods approved by the Department or by two 

Department. This second step  provides  evidence  that  the  residue was 
p r e c i s e l y   i d e n t i f i e d  and could  not be  due t o  lab  contamination  or  chemist 
error.  

D e f i n i t i o n   o f   D i f f e r e n t   A n a l y t i c a l  Hethods 

Confirmation  of a residue by a second analy t ica l  method i s  intended t o  
increase  the  confidence i n  the  pos i t ive  detect ion  o f  a chemical by t h e   f i r s t  
ana ly t i ca l  method. I f the measurement procedures o f  the second  method vary 
on ly   s l igh t ly   f rom  the  f i r s t  method, i t  i s  l i k e l y   t h a t  an erroneous 
i d e n t i f i c a t i o n   i n   t h e  first determination would also  occur i n   t h e  second. 
Therefore,  the second method should be based  on separation  and/or  detection 
processes as d i f f e r e n t  from  the f i r s t  method as feasible. 

The  minimum changes needed i n   t h e  first method t o   q u a l i f y  it f o r  
consideration as a second method depend  on t h e   s p e c i f i c i t y   o f   b o t h  methods. 
The fo l lowing  matr ix  l i s t s  the  possible  combinations where "detect ion and 
separation" i s  defined as a s ign i f i can t  change i n  both  detector and 
separation  procedure,  'detection" i s  a s i g n i f i c a n t  change in   t he   de tec to r  
only, and ' 'detection  or  separation" i s  a s i g n i f i c a n t  change in   t he   de tec to r  
or  separation  procedure. 

Minimum requirements f o r  Drocedural chanqes i n  a f i r s t  method 
t o  Quali fy it as a second method: 

F i r s t  Method I 
I 

Second  Met  hod 

I 
I nonspeci f i c I spec i f i c  
I 1 

I 
I 
I I 

I 
spec i f i c  I detection  only  detection or separation 

nonspecif ic I detection 81 separation I detection  only 
I 
I 
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SDeci fi c Uethods 

A specific  method  provides positive identification of the  measured chemical. 
This unequivocal identification implies that  the  detection  system  can 
distinguish  the  target compound from all other  compounds in a  given  mixture, 
with  or  without  the need for an additional separation procedure. A method 
is also  considered to be specific if all known interferences  yield 
insignificant  responses, i .e., the sensitivity for  the  interfering  compound 
is less  than 0.1% of  the sensitivity for  the  target compound. 

Examples  for  specific  methods are spectroscopic  techniques  like  mass 
spectroscopy (MS) and Fourier  transform infrared (FTIR)  spectroscopy,  which 
are generally  used together with separation  techniques  like  gas 
chromatography (GC) or high performance 1 iquid chromatography (HPLC). 

NonsDecific  Hethods 

A1 1 methods  that respond to more than  one chemical and which  use  detectors 
that  cannot  distinguish between these  different  chemicals  are  considered to 
be nonspecific. Analytical methods  that  incorporate  nonspecific  detectors 
rely completely on separation  procedures  for identification. The  problem 
with  nonspecific  detectors is that they can only prove the  absence o f  a 
chemical when no signal is registered at the proper conditions  for  the 
chemical in  question. When a signal  is measured, however, one  can only s a y  
that it is 1 ikely that  the signal  is caused by that chemical . But it is not 
a proven fact, as another component o f  the unknown mixture  might  interfere 
and the  detector cannot distinguish between the two. 

This  definition of nonspecific  includes  the  majority of GC techniques. For 
example,  nitrogen-phosphorus  specific  detectors used in GC analysis  are 
specific only on the atomic level; they  can distinguish  nitrogen and 
phosphorus  atoms  from  other atoms, but they cannot distinguish  between  one 
nitrogen-containing chemical  and  another. 

Significant Chancre 

A significant  change in detector means a  change in detection  principle (for 
GC, a  change  from  a  flame photometric detector [FPD] to  a  conductivity 
detector,  for example). A significant change in the  separation  procedure is 
either  a  change in separation  principle (from GC to HPLC, for  example)  or a 
change in the  separation  condition (i.e., using a  different  type  of column), 
as long as this  change will alter  the  sequence in which the  compounds  are 
reg i s tered . 
Following  are  examples for the  three  types  of minimum changes  (detection and 
separation,  detection only, and detection or separation), given in the 
previous  matrix,  that qualify as significant changes: 

Case 1 

When both the first and the second method are nonspecific, both the 
detector and the  separation  procedure have to be changed 
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significantly. For example, a first method using GC separation and 
a FPD could use as a second method  either  a GC with a  significantly 
different column and a nitrogen-phosphorus detector (changing 
separation  conditions and detector) or an HPLC separation  with  a UV- 
detector (changing separation principle and detector) . 
Case 2 

When only one o f  the methods is specific, just  the  detection 
principle has to be changed; the separation procedure may be kept 
the same (GC/FPD and GC/MS using the same column, for example). 

Case 3 

When both methods are specific, either the  detector  or  the 
separation procedure may be changed. Examples for  these  cases  are 
GC/MS and HPLC/MS (keeping the same  detector) or  GC/MS and GC/FTIR 
(keeping the same separation conditions). 

In the cases (2 and 3) where only a  change in detector is needed, it 
is acceptable to use an integrated system where the effluent o f  the 
separation  step is split and routed to two detectors. An example 
for  this is GC/MS/FTIR, where the effluent of  the  GC is analyzed by 
MS and FTIR simultaneously. As this integrated  analytical 
instrument uses two specific detectors, it counts as both first and 
second method. 

Screenincl Methods 

Special consideration has to be given to qualitative or semi-quantitative 
methods typically used for screening. Qualitative  methods yield only 
detected/not  detected results; semi-quantitative methods  indicate the  order 
of  magnitude  for  the concentration of  the identified chemical. Samples 
identified as positive will  be forwarded for  analysis by a quantitative 
met hod. 

In this case, the qualitative screen is considered to be the first method. 
The quantitative method is then selected based on the above criteria  for a 
second method. A second quantitative method (i.e, a  third  analysis method) 
is required only when verification is needed not only for  the identity of 
the compound but also for its concentration. Analogously,  a qualitative 
method may be used as a second method if verification of  the  concentration 
level is not required. A qualitative method cannot be used as a  second 
method  when the first method is qualitative also. 

For example: a  specific enzyme-linked immunosorbent assay (ELISA) may be 
used as a  first method, even if  it  is used just as a  detected/not  detected 
screen. A  nonspecific ELISA qualifies as a second detector for  the effluent 
from an HPLC. Note, however, that any ELISA which shows significant cross- 
reactivity to  other compounds is considered to be nonspecific and would a1 so 
require a change in the separation procedure. 
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Format o f  Data Entry Sheets: 

The format o f   t he  Well Inventory Data Entry Sheets has changed since  the 
1988 update report.  The study number columns have been expanded from two t o  
four  and columns 16, 17, 70,  and 112, previously  blank spaces, have been 
incorporated  into  various  data  f ields on the  entry sheets. 

Each chemical  analysis f o r  a pest ic ide  residue  or  re lated chemical i n  a wel l  
water sample const i tutes one record i n   t he   da ta  base.  Each record mqy 
contain up t o  149 columns o f  data,  although  the  majority  of  records  contain 
132 columns. The fol lowing i s  an explanation  of  the  format.  Definit ions 
fo r   t he  codes used on the  data sheets can be found i n  Appendix 6. 

Explanation  of Data Entr.v Sheets 

1-2 County code: a minimum reporting  requirement.  This code i s  
consistent  wi th  the CDFA Pesticide Use Report  format. 

3-14 State  well  number (township/range/section/tract/sequence number) : 
a minimum repor t ing requirement.  This i s  the U.S. Geological 
Survey I s Pub1 i c  Lands Survey Coordinate System (Davis and Foote, 
1966) used by the DWR t o  numer ica l ly   ident i fy   ind iv idual   wel ls .  
Township l i n e s  (T, co ls .  3-5) are oriented from nor th  to   south and 
are 6 miles long. Range 1 ines (R, col  s. 6-8) are  or iented  east   to  
west and are  6 m i l e s  wide. A 6 X 6 mile  township i s  d i v ided   i n to  
36, 1 m i  l e  by 1 mile  sections ( S ,  col  s. 9-10), numbered 
consecutively  from 1 t o  36. Each section i s  again  d iv ided  into 
16 ind iv idual  40 acre t rac ts  (Tr ,  col. 11) tha t   a re   iden t i f ied  by 
l e t t e r s  (A through R, excluding I and 0). Wells i n  a t rac t   a re  
fu r the r   i den t i f i ed   w i th  a sequential number (cols. 12-14) i n   t h e  
order   o f   iden t i f i ca t ion  by the DWR. 

15 Base l i n e  and meridian: t h i s  minimum reporting  requirement i s  
included in   t he   s ta te  we l l  number.  These l i nes   d i v ide   t he  
s tate  in to   three areas: Humboldt, Mount Diablo, and San 
Bernardi no, forming  the  basic  structure  for  the 
Township/Range/Section  numbering system. 

16 In-house code. 

17-20 Study number:  numbers  were assigned  consecutively as studies were 
obtained. (See Appendix D f o r  summary o f  each study). 

21-24 Sampling agency  code: a minimum reporting  requirement. 
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Explanation o f  Data Entr.y Sheets 
Column 
Number 
25-30 

31-;35 

3 6' 

37-42 

43-48 

49-52 

53 

54-59 

60-63 

64-65 

Date of sample: a minimum reporting requirement. Day,  
month, and year  of each sampl  ing record is included. The middl e 
month  of an indicated period is used when only a  season is 
designated as the sampling date, e.g., "all samples  were taken in 
spring of 1982." However, the precise sampling date is recorded 
for most studies. 

Chemical code: a minimum reporting requirement. Each 
chemical is assigned a 5-digit chemical code which corresponds to 
the chemical codes used in the Pesticide Use Reporting System 
maintained by the Information Services Branch of  the CDFA. 
Breakdown products of pesticides are  distinguished from their 
parent compound by the 1 etter ''By C y  D , N , or XI' preceding 
the last four  digits o f  the parent compound's code, e.g. 
00259 = endosulfan, BO259 = endosulfan sulfate. Pesticides 
sampled for that have not been registered for use in Cal ifornia 
are assigned sequential numbers preceded by the letter YJ", 
e.g. U0012 = fenuron. 

Sample type: a minimum reporting requirement. 

Chemical concentration: a minimum reporting  requirement, 
Analytical results are recorded in parts per bi 1 1  ion (ppb) in 
scientific notation. Columns 37-40 are the significant  figures, 
co1,umn 41 is the sign of  the exponent (+ or -), and column 42 is 
the exponent  (power of 10). Trace amounts , non-detected, or  less 
than  the minimum detectable limit values are all recorded as non- 
detected (0 e OO+O) . 
Mi,nimum detectable 1 imit (MOL) : a  minimum reporting 
requirement, The MDL for the chemical assay is recorded in ppb, 
in the same format as chemical concentration. The MDL for a given 
compound may vary by 1 aboratory , date, or year, reflecting 
differences in analytical techniques, 

Analyzing laboratory: a minimum reporting requirement, 

Method of analysis: general type  of analytical method is 
designated (e.g., I = In-house). 

Date of analysis: a minimum reporting requirement. 
Month/day/year. 

File name: internal file designation. 

Summary year: indicates the  year  of  the Well Inventory Summary 
Report in which each record appears. This is used for extracting 
from the main file only that data to be included in yearly 
updates. 
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Col umn 
Number 

66-114 

115-118 

119-12 1 

122-125 

126-129 

130-131 

132 

133-140 

141-149 

ExDlanation of Data Entry Sheets 

Well location information: a minimum reporting requirement. 
Designates the street name and number or  descriptive 
address of  the well. 

Well-construction information - obtained from water well drillers' 
reports or well logs (confidential): 

Well depth (in feet): the completed well depth, as recorded on 
the well log. 

Depth to  top  of perforation (in feet): as recorded on  the well 
log. 

Depth to bottom o f  perforation (in feet) : as recorded on  the well 
log; often  corresponds to depth of completed well. 

Water depth: the depth of stand 
sampl i ng . 
Log year: year  the we1 1 was dr 
well  log, raw data, or verbally 

ing water in the well  at time  of 

illed; information  obtained from 
from a well  owner. 

Well  code: a minimum reporting requirement. This code  indicates 
well  use, e.g., private domestic, irrigation, or both. 

Latitude/Lonqitude: 

Latitude: the latitude is expressed in degrees (DO), minutes (MM) 
and seconds (SS.S). Seconds may be specified to  the nearest tenth 
of a second. The format is  DDMMSS.S. (The decimal point is 
imp1  ied and  not included in a column.) 

Longitude: the longitude is expressed in degrees (DDD), minutes 
(MM) and seconds (SS.S). Seconds may  be specified to  the nearest 
tenth of a second. The format is DDDMMSS.S. (The decimal point 
is implied and  not included in a column.) 
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EXPLANATION OF CODES  USED I N  THE 
1990 UPDATE  REPORT 
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I .  County Codes 

Code 

01 
02 
03* 
04 
05* 
06* 
07 
08* 
09* 
10" 
11* 
12* 
13* 
14* 
15* 
16" 
17" 
18* 
19" 
20* 

County 

A1 ameda 
A1 pi ne 
Amador 
Butte 
Cal averas 
Colusa 
Contra  Costa 
Del Norte 
El Dorado 
Fresno 
G1 enn 
Humbol dt 
Imperi a1 
I nyo 
Kern 
Kings 
Lake 
Lassen 
Los Angel es 
Madera 

Code County 

21* Marin 
22* Mariposa 
23* Mendocino 
24* Merced 
25* Modoc 
26 Mono 
27* Monterey 
28* Napa 
29* Nevada 
30* Orange 
31* P1 acer 
32* Plumas 
33* Riverside 
34* Sacramento 
35* San Benito 
36* San Bernardino 
37* San Diego 
38 San Francisco 
39" San Joaquin 
40* San Luis Obispo 

* Counties included in the 1990 data base. 

11. Sampling Agency  Code 

Code Aqenc.v Name 

2894 

4323 

5050 

5060 

5 108 

5119 

8385 

8493 

41* 
42* 
43* 
44* 
45* 
46* 
47" 
48* 
49* 
50* 
5 1* 
52* 
53* 
54* 
55* 
56* 
57* 
58* 

Code Count?, 

San Mateo 
Santa Barbara 
Santa C1 ara 
Santa  Cruz 
Shasta 
Sierra 
Si skiyou 
Sol ano 
Sonoma 
Stani sl aus 
Sutter 
Tehama 
Trinity 
Tu1 are 
Tuol umne 
Ventura 
Yo1 0 
Yuba 

Cal i forni a Regional Water Qual i ty Control Board (RWQCB) , 
Region 1 (North Coast) 

Cal i forni a Department of Food and Agriculture (CDFA) - 
Environmental Hazards Assessment Program 

California Department of Water Resources (DWR) 

California Department of Health Services (CDHS) - 
Sanitary Engineering Branch 

Sacramento County Health Department (SCHD) 

Kern County Health Department (KCHD) 

U.S. Environmental Protection Agency (U.S. EPA) 

California Regional Water Quality Control Board (RWQCB) , 
Region 3 (Central Coast) 
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111. Well Study Codes 

- Code 

23 
67 
72 

116 
129 
139 
140 
14 1 
142 
143 
144 
145 

147 
148 
149 
150 

15 1 

152 

153 

154 

155 

156 

As en c.v 

CDHS 
RWQCB 
KCHD 
SCHD 
RWQCB 
CDFA 
RWQCB 
CDFA 
RWQCB 
CDFA 
CDFA 
CDFA 

CDFA 
CDFA 
CDFA 
CDFA 

CDFA 

CDFA 

CDFA 

CDFA 

CDFA 

CDFA 

Pesticide(s1 Analyzed 

AB1803  chemicals (139 chemicals  analyzed  for) 
fenamiphos 
DBCP 81 ED6 
AB1803 chemical s 
dacthal, nitrates, 81 various contaminants 
atrazine, bromacil, diuron, prometon, 81 simazine 
1,2-0, 1,1,2,2-Tetrachloroethane, & ED6 
atrazine, bromacil, diuron, prometon, & simazine 
61 chemicals analyzed for 
atrazine, bromacil, diuron, prometon, & simazine 
2,4-D, atrazine, bromacil, diuron, prometon, & simazine 
atrazine, bromacil, diuron, prometon, simazine, 8I 
xylenes 
atrazine, bromacil, diuron, prometon, 8I simazine 
atrazine, bromacil , diuron, prometon, 8I simazine 
atrazine, bromacil, diuron, prometon, 81 simazine 
atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen 
atrazine, bromacil, diuron, prometon, simazine, & 
triazine & urea screen 
atrazine, bromacil, diuron, linuron, monuron, prometon, 
simazine, & triazine and urea  screen 
atrazine, bromacil, diuron, 1 inuron, monuron, prometon, 
simazine, 81 triazine and urea screen 
atrazine, bromacil, diuron, linuron, monuron, prometon, 
simazine, & triazine and urea screen 
atrazine, bromaci 1 , diuron, 1 i nuron , monuron, prometon , 
simazine, 8I triazine and urea  screen 
atrazine, bromacil, diuron, prometon, simazine, 81 
triazine  screen 
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We1 1 Study Codes  (continued) 

157 

158 

159 

160 
161 

162 

163 
164 

165 

166 
168 

169 
170 

171 

173 
174 

CDFA 

CDFA 

CDFA 

CDFA 
CDFA 

CDFA 

CDFA 
CDFA 

RWQCB 

atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen 
atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen 
atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen 
atrazine, bromacil, diuron, prometon, & simazine 
atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen 
atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen 
atrazine, bromacil, diuron, prometon, & simazine 
atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen 
aldicarb, aldicarb sulfone & sulfoxide, phorate, 
phorate sulfone & sulfoxide, phoratoxon, phoratoxon 
sulfone & sulfoxide, fenamiphos, & fenamiphos sulfone 
and sul foxi de 
a1 di carb 
atrazine, bromacil, diuron, prometon, simazine, & 

triazine screen 
atrazine, bromacil , diuron, prometon, & simazine 
atrazine, bromacil , diuron, prometon, simazine, & 
triazine and urea screen 
aldicarb, aldicarb sulfone & sulfoxide, atrazine, 
bromacil, diuron, prometon, simazine, & triazine and 
urea screen 

U.S. EPA 104 chemicals analyzed for 
DWR DBCP & EDB 

CDHS 
CDFA 

CDFA 
CDFA 

CDFA 
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E = EPA approved Method 
1 = In-house 
P. = P.A.M. (Pesticide-  Analytical Method) 
0 = Other 

VI. Road Codes 

AU = Avenue 
BL = Boulevard 
CR * Ci!rcle 
CT = Court 
DR = Drive 
HY' = Highway 
LN Lane 
PI, = Place 
RD = Road 
RT = Route 
ST = Street 
WY -+ Way 



VII. Chemical Codes 

- Code 

uoo19 
00600 
00185 
00573 
00639 
00640 
00636 
0022  1 
C0694 
BO106 
C0106 
00837 
BO200 
UOOll 
01685 
00003 
00678 
00575 
NO575 
X0575 
00009 
00018 
UOOOl 
00020 
00710 
uooo2 
0004 5 
BOO45 
003 14 
0005 5 
00053 
01552 
01944 
903  59 
00083 
u002 1 
00565 
00 104 
00105 
02176 
00106 
DO106 
00108 
01755 

Common  Name 

1,1,2,2-tetrachloroethane 
1,2,4-trichlorobenzene 
1,2-dichloropropane 
1,3-dichloropropene  (1,3-0) 

2,4,6-trichlorophenol 

2,4-dinitrophenol 
3,5-di  chl  orobenzoi  c  acid 
3-hydroxycarbofuran 
3-ketocarbofuran  phenol 
4(2,4-DB),  butoxyethanol  ester 
5-hydroxy  dicamba 
acenapthene 
acephate 
acrol  ei n 
a1  achl or 
aldicarb 
a1 di carb  sul  f  one 
aldicarb  sulfoxide 
aldrin 
ametryne 
ami  nocarb 
amitrole 
arsen i c 
atraton 
atraz i ne 
atrazine  deal  kyl  ated 
azinophos-methyl 
barban 
benef i n 
benomy 1 
bentazon,  sodium  salt 
BHC  (other than gamma  isomer) 
bromaci 1 
butachlor 
butyl  ate 
captan 
carbaryl 
carbendazim 
carbofuran 
carbofuran  phenol 
carbon  disulfide 
carbox i n 

2,4,5-T 

2,4-D 
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00130 
00300 
00135 
00136 
130677 
00576 
00141 
00253 
02 143 
00179 
007 14 
00165 
01640 
00516 
00180 
00183 
DO179 
00184 
02092 
00186 
00187 
00566 
00198 
00200 
001 12 
00923 
00346 
00210 
002 16 

00226 
00229 
00230 
0023 1 
00533 
00259 
BO259 
00260 
00262 
80262 
00264 
00268 
00404 
0027 1 
BOO01 
01857 
N 185 7 

01980 
00181 
00063 
u0012 

00238 

x1857 

Chemical Codes (continued) 

chlordane 
chlordimeform 
chl orone'b 
chl oropi cri n 
chlorothalonil 
chloroxuron 
chl orpropham 
chlorpyrifos 
chlorsulfuron 
chlorthal-dimethyl 
copper 
coumaphos 
cyanazine 
cycl oate 
dalapon 
DBCP 
DCPA acid metaboli tes 
DDD 
DOE 
DDT 
DDVP 
demeton 
di  azi non 
dicamba 
dichlobenil 
dichlarprop, butoxyethanol ester 
di cof 01 
dieldrin 
dimethoate 
dinoseb 
dl  phenami d 
diquat dibromide 
disulfoton 
diuron 
DNOC, sodium salt 
endosul fan 
endosulfan sul fate 
endothall 
endrin 
endrin a 
€PTC 
ethion 
et hoprop 
ethyl ene 
eth.ylene 

1 dehyde 

di bromide (EDB) 
thiourea 

f enami phos 
fenami phos sul fane 
fenami phos sulfoxide 
fenarimol 
fensul fothion 
fenthion 
fenuron 



Chemi cal  Codes (continued) 

01848 
00166 
02279 
00295 
01855 
003 17 
BO317 
0032 1 
01871 
00359 
00361 
00367 
00369 
00786 
00788 
0106 
00374 
00293 
01697 
01689 
00375 
00383 
00384 
00385 
BO394 
00394 
U0016 
01996 
01692 
61692 
00480 
00623 
00449 
00408 
00418 
0042 1 
01728 
00424 
02019 
00396 
00578 
90683 
01868 
01910 
00458 
00459 
00464 
00590 
02008 
00478 

f l u c h l o r a l i n  
f 1 uometuron 
f 1 u r i  done 
formaldehyde 
glyphosate,  isopropylamine s a l t  
heptachlor 
heptachlor  epoxide 
hexachlorobenzene 
hexazi none 
1 i ndane (gamma-BHC) 
1 i nuron 
malathion 
maneb 
MCPA, dimethyl amine s a l t  
MCPA, sodium s a l t  
MCPP, dimethyl amine s a l t  
MCPPA 
merphos 
methamidophos 
methidathion 
methiocarb 
methomyl 
methoxychlor 
methyl  bromide 
methyl  paraoxon 
methyl  parathion 
methyl t r i t h i o n  
metol  achlor 
metri   buzin 
metri   buzin DA 
mevinphos 
mexacarbate 
mol i nate 
monuron 
naled 
napthal ene 
napropamide 
neburon 
no r f  1 urazon 
oc ty l  bicycloheptenedicarboximide 
ortho-dichlorobenzene 
ortho-dichlorobenzene,  other  related 
o ryza l   i n  
oxamy 1 
paraquat b i  s (methyl  sulfate) 
parathion 
PCNB 
pebul a t e  
permethrin 
phorate 
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C k m i  cal  Codes (continued) 

NO478 
X0478 
60478 
00478 
E0478 
00479 
00.335 
Q0593 
00499 
00502 
005 11: 
00503 
00445 
00504 
00339 
00062 
00506 
80694 
U0018 
00517 
00190 
U0004 
00603 
00530 
0053 1 
U0005 
02006 
U0013 
01810 
00532 
U0006 
01691 
00580 
00305 
00581 
01933 
00594 
02133 
01619 
U0007 
00088 
u0022 
00597 
01987 
00622 
00629 

phorate  sulfone 
phorate  sulfoxide 
phoratoxm 
phoratoxon  sulfone 
phoratoxon  sulfoxide 
phosalone 
phosmet 
pikloram 
prometon 
prometryn 
propachl  or 
propan i 1 
prapargite 
propaz i ne 
prQpham 
propoxur 
propylene  dich1ori:de (l,%-D) 
propyzamide metabolite 
prothiofos 
ronnel 
s ,  s,s-tr i   butyl  phosphorotr i thioate 
secbumet0.n 
s i  duron 
s i  1 vex 
s i,maz i ne 
simetryn 
sulprofos 
swep 
tebuthi,uron 
terbaci  1 
terbuthylazine 
terbutryn 
te r razo le  
tetrachlorvinphos 
te t rad i fon  
thiobencarb 
toxaphene 
tr iadimefon 
trichlorob,enzene 
t r i ch lo ronate  
trtch1orQphon 
tri cycl azo1 e 
t r i f l u r a l i n  
vernol  ate 
xy 1 ene 
ziram 



VI I I. Sampl e-Type Codes 

Sample-type codes are used to give additional information about chemical 
analyses CDFA has received. Definitions o f  terms used (e.g., initial 
detection sample) are included. 

Definitions: 

Initial detection sample: 
For a single study  and one particular well, the initial detection sample  for 
a chemical w i l l  be the positive sample with the earliest  sampling date 
and/or time. Split samples and replicate samples are coded in relation to 
the initial detection sample. 

Rep1 i cate sample: 
A  discrete sample  taken from the same well as the initial 
In reference  to a single chemical, discrete  samples taken 
study will  be recorded as replicates of  the initial detect 

Sol  it sample: 
A discrete  sample which is divided into subsamples. 

Codes : 

(I) INITIAL DETECTION SAMPLE, NOT CONFIRMED 
-only one positive analysis 
-method and laboratory may or may  not be known 
-no further sampling 

(B) INITIAL DETECTION SAMPLE, w/FURTHER QUALITATIVE 
ANALYSES HAVING ALL NEGATIVE RESULTS 

during 
detection sample. 

a  single 
ion  sample. 

OR QUANTITATIVE 

-initial detection with negative subsequent analyses 
-subsequent analyses are assigned the appropriate  sample type  codes "D" 
through ''LI', or 

(Q) INITIAL DETECTION SAMPLE, w/ FURTHER ANALYSES 
-initial detection with at least one positive  subsequent analysis 
-no qualitative  analyses 
-subsequent analyses are assigned the appropriate  sample type codes "D" 
through 'IL", or I1-l1 
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Samp1.e-Type  Codes (continued) 

(P) INITIAL DETECTI,ON, w/FURTHER QUANTITATIVE AND QUALITATIVE ANALYSES 
- ind icates  that  beyond the  quanti tat ive  values  recorded f o r  t h e   i n i t i a l  
and subsequent analyses, some qua l i t a t i ve  analyses were also performed 

-qua l i t a t i ve  analyses can  be e i t h e r   f o r   t h e   i n i t i a l   o r   f o r   t h e  
subsequent analyses 

-a t   leas t  one pos i t i ve  subsequent analysis 
-su.bsequent analyses  are coded with  the  appropriate sample type codes 

"Dl' through rL1l, o r  ''-I1 

(H) REPLICATE SAMPLE, METHOD- Di f ferent ,  LAB-  Same 
-a r e p l i c a t e  sample analyzed w i th  a d i f f e ren t   ana ly t i ca l  method(s) but  

by the same laboratory as t h e   i n i t i a l   d e t e c t i o n  sample 

(J) ,REPLICATE  SAMPLE, METHOD- Di f ferent ,  LAB- D i f f e ren t  
-a rep l i ca te  sample analyzed w i th  a d i f f e ren t   ana ly t i ca l  method(s) and 

by a d i f ferent   laboratory  as t h e   i n i t i a l   d e t e c t i o n  sample 

(K)  REPLICATE  SAMPLE, METHOD- Same,  LAB- D i f f e ren t  
-a rep1  icate sample analyzed wi th   the same ana ly t i ca l  method( s) but by a 
d i f ferent   laboratory  as t h e   i n i t i a l   d e t e c t i o n  sample 

(L) REPLICATE  SAMPLE, METHOD- Same,  LAB-  Same 
-a rep l i ca te  sample analyzed w i th   the  same analy t ica l  method(s) and  by 

the same laboratory as t h e   i n i t i a l   d e t e c t i o n  sample 

(-) NOT SPECIFIED 
-used when laboratory  or   analyt ical  methods are unknown f o r  analyses 

-us,ed when all discrete samples are  negative 
subsequent t o  i n i t i a l  detect lon sample 
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I X .  Analyzing  Laboratory Codes 

1050 
1190 
1610 
2134 
2371 
3 102 
3334 
3759 
3761 
4323 
4417 
4530 
45 50 
4704 
5060 
5091 
5 106 
5113 
5117 
5119 
5 138 
5 146 
5601 
5664 
5802 
5806 
5810 
599 1 
6025 
6554 
7445 
9469 
9527 
9590 

Laboratory Name 

Cal i fornia  State  Universi ty,  Fresno Lab 
Westco  Lab 
A1 pha Analyt ical  Labs 
Brown  and Caldwell (Pasadena)  Lab 
Appl , Inc., Lab 
Eureka Laboratories,  Inc. 
North Coast, LTD, Lab 
Thorpe Lab 
San Bernardino C1 i n i c a l  Lab 
Ca l i fo rn ia  Dept.  Food  and Agr icu l ture Lab, Sacramento 
Orange  County  Water D i s t r i c t  Lab 
Columbia Analytical  Services 
ToxScan, Inc. 
I T  Corporation, Lab 
Ca l i fo rn ia  Dept. Health  Services,  Berkeley Lab 
Ca l i fo rn ia  Dept. Health  Services,  Southern C a l i f .  Lab 
Orange  County 
Sequoia Analyt ical  Lab 
San Luis Obispo Co. FC&WCD, Lopez Project  Lab 
Kern County Health Department Lab 
Fireman's Fund Insurance Companies, Environmental Lab 
Ca l i f o rn ia  Water  Labs 
Stone Cor ra l   I r r i ga t i on   D is t r i c t  
Central Coast Environmental Lab 
Twining,  Fresno Lab 
B C Lab 
Braun,  Skaggs,  and Kevorkian Lab 
Anlab - Dewante  and Stowell Lab 
Santa C lara  Co. Health Dept. - Occ. Health & Safety Lab 
Central Coast Analyt ical ,  Santa Barbara 
Multi-Tech,  Inc., Lab 
Truesdai 1 Lab 
Cal i f o r n i  a Analyt ical  Lab 
Montgomery, James M., Consulting  Engineers Lab 
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X. Well (Type) Codes 

USGS CDFA 
Code Code 

Both I and D 
Community we1 1 
Domestic (private) well (residences) 
Both D and Y 
Both D and R 
D, I, and R 
Irrigation & agricultural well 
Large Water System well (more than 200 service  connections) 
Municipal & irrigation well 
Non-communi  ty we1 1 (school s, hospital s, restaurants, 
filling stations, parks, campgrounds) (see Title 22 of  the 
Health and  safety code for more  detailed  definitions) 
State Small Water System well (less than 200 service  connections) 
Test, monitoring, or observation we1 1 
Unknown type  of well 
Irrigation and industrial well 
Industrial we1 1 
Dewatering well (see USGS definition below) 
Commercial well (we will include this category in whichever CDFA 
category it bests fits, for example, industrial or non-community, 
depending on the described use of  the we1 1 ; see  USGS definition 
bel ow) . ) 
Stock (see USGS  definition below) 
Unused we1 1 (see USGS definition below) 

* Well types  for which there are sampling results in the 1990 data base. 

(D) Dewatering means the water is pumped for dewatering a  construction or 
mining site, or  to lower the water table  for agricultural purposes.  In this 
respect, it differs from a  drainage well that is used to drain surface 
water underground. If the main purpose for which the water is withdrawn 
is to provide drainage, dewatering should be indicated even  though  the 
water may be discharged into an irrigation ditch and subsequently used to 
irrigate land. 

(C) Commercial use refers to use by a business establishment that  does not 
fabricate  or produce a product. Filling stations and motels are examples 
of commercial establishments. If some product is manufactured,  assembled, 
remodeled, or otherwise fabricated, use of water for that plant should be 
considered industrial, even though the water is  not used directly in the 
product or in the manufacturing of  the product. 

(S) Stock supply refers  to the watering of livestock. 

(U) Unused means water is not  being removed from the site for  one  of  the 
purposes  described above. A test hole*,  oil or  gas we1 1, recharge, 
drainage, observation*, or waste-disposal well  will  be  in this category. 
* = this  type  of well  will be given the CDFA code  of "T"; the  others will 
get a CDFA code  of l1Atn. 

105 



APPENDIX E 

S M R Y  OF WELL STUDIES I N  THE 1990 
OF THE WELL INVENTORY DATA  BASE 
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I.  CALIFORNIA DEPARTMENT OF  FOOD  AND AGRICULTURE (CDFA) 

Aqencu No. 4323: [Environmental Hazards Assessment  Program  (EHAP) 3 
Study No. 139 

Study No. 141 

Study No. 143 

Study No. 144 

Study No. 145 

Study No. 147 

Study No. 148 

Study No. 149 

Study No. 150 

Study No. 151 

Study No. 152 

Study No. 153 

Study No. 154 

atrazine, bromacil, diuron, prometon, & simazine; 
Stanislaus County; May  1989. 5 we1 1 s sampled. 

atrazine, bromacil, diuron, prometon, 81 simazine: 
Fresno County; August 1989. 6 wells sampled. 

atrazine, bromacil, diuron, prometon, & simazine; 
Tehama County; July 1989. 6 wells sampled. 

2,4-0, atrazine, bromacil, diuron, prometon, 41 
simazine; Colusa County; July 1989. 6 wells 
sampled. 

atrazine, bromacil, diuron, prometon, simazine, 81 
xylene. Sacramento County; August 1989. 5 wells 
sampled. 

atrazine, bromacil, diuron, prometon, & simazine; 
Stanislaus County; August 1989. 5 wells sampled. 

atrazine, bromacil, diuron, prometon, & simazine; 
Stanislaus County; August 1989. 5 wells sampled. 

atrazine, bromacil, diuron, prometon, & simazine; 
Stanislaus County; August & November 1989. 6 we1 1 s 
sampled. 

atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen; Fresno County; September 1989. 5 
we1 1 s sampled. 

atrazine, bromacil, diuron, prometon, simazine, 81 
triazine and urea screen; Fresno County; September 
1989. 6 wells sampled. 

atrazine, bromacil, diuron, linuron, monuron, 
prometon, simazine, & triazine and urea screen; 
Tulare  County; November 1989. 6 wells sampled. 

atrazine, bromacil, diuron, linuron, monuron, 
prometon, simazine, & triazine and urea screen; 
Tulare County; September 1989 & February 1990. 7 
we1 1 s sampled. 

atrazine, bromacil, diuron, linuron, monuron, 
prometon, simazine, & triazine and urea screen; 
Tulare County; September  1989 & February 1990. 7 
well s sampled. 
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Study No. 155 

Study No. 156 

Study No. 157 

Study No. 158 

Study No. 159 

Study No. 160 

Study No. 161 

Study No. 162 

Study No. 163 

Study No. 164 

Study No. 168 

Study No. 169 

Study No. 170 

atrazine, bromaci 1 , di uron, 1 i nuron , monuron, 
prometon, simazine, & triazine and urea screen; 
Tulare County; September  1989 & February 1990. 6 
we1 1 s sampl ed. 

atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen; Tulare County; October 1989. 5 
we1 1 s sampled. 

atrazine, bromacil , diuron, prometon, simazine, & 
triazine screen; Tulare County; January 1989. 6 
we1 1 s sampled. 

atrazine, bromacil , diuron, prometon, simazine, & 
triazine screen; Tulare County; October 1989. 6 
we1 1 s sampled. 

atrazine, bromacil , diuron, prometon, simazine, & 
triazine screen; Tulare County; October 1989. 6 
we1 1 s sampl ed. 

atrazine, bromacil, diuron, prometon, & simazine; 
Tulare County; October 1989. 3 wells sampled. 

atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen; Glenn County; December 1989. 6 
we1 1 s sampled. 

atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen; Glenn County; December 1989. 6 
we1 1 s sampled. 

atrazine, bromacil, diuron, prometon, & simazine; 
G1 enn County; December 1989. 6 we1 1 s sampled. 

atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen; Glenn County; December 1989. 5 
we1 1 s sampled. 

atrazine, bromacil, diuron, prometon, simazine, & 
triazine screen; Tehama  County;  December 1989. 6 
we1 1 s sampl ed. 

atrazine, bromacil, diuron, prometon, & simazine; 
Tehama County; December 1989. 6 wells sampled. 

atrazine, bromacil, diuron, prometon, simazine, & 
triazine and urea screen; October & December 1989: 

Fresno County- 47 we1 1 s sampled; 
Merced County- 16 we1 1 s sampled; 
Tehama County- 8 wells sampled; 
Tulare County- 29 wells sampled. 
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Study No. 171 aldicarb,  aldicarb  sulfone & sulfoxide,  atrazine, 
bromacil,  diuron, prometon,  simazine, & t r i a z i n e  
and urea screen; September & October 1989: 
Fresno County- 7 wel ls sampled; 
Kern County- 5 w e l l s  sampled; 
Kings County- 5 wells sampled; 
Madera County- 8 wel ls sampled; 
k r c e d  County- 8 wells sampled; 
San Joaquin County- 5 wel ls sampled; 
Solano  County- 4 we1 1 s sampled; 
Tulare County- 4 wells sampled; 
Yo10 County- 3 we1 1 s sampled. 

11. CALIFORNIA DEPARTMENT OF HEALTH SERVICES (CDHS) 

Aqenc-y  No. 5060: (Sanitary  Engineering Branch) 

Study No. 23 AB1803 sampling  data (22,445 records). 
Large & small  water systems; 2,095 wel ls  sampled. 

Study No. 166 aldicarb; Kern & Kings  Counties;  October 1989. 
12 wells sampled. 

111. CALIFORNIA DEPARTMENT OF WATER RESOURCES (DWR) 

Aqency No. 5050: 

Study No. 174 DBCP & EDB; Tu1 are County; May 1989. 12 we1 1 s 
sampl  ed. 

IV.  REGIONAL WATER QUALITY CONTROL BOARD (RWQCB) 

Aqency No. 2894: 

Study No. 67 

Study No. 140 

Study No. 165 

Aqenc-y No. 8493 : 

Study No. 129 

Region 1 (North  Coast) 

fenamiphos; Del Norte County; August & November 
1986, & January 1987. 9 we1 1 s sampled. 

1,2-D, 1,1,2,2-Tetrachloroethane, & EDB; Del Norte 
County; October 1985. 15 wells sampled. 

aldicarb,  aldicarb  sulfone & sulfoxide,  phorate, 
phorate  sulfone & sulfoxide,  phoratoxon,  phoratoxon 
sulfone & sulfoxide, fenarniphos, & fenamiphos 
sulfone and sulfoxide; Del Norte County; July 1989. 
10 we1 1 s sampled. 

Region 3 (Central Coast) 

dacthal,  nitrates, & various  contaminants;  Monterey 
County; November 1988. 3 we1 1 s sampled. Test wells 
& Point source. 
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Study No. 142 61 chemicals  analyzed  for;  Santa  Clara & Santa Cruz 
Counties; M a y  1989- January 1990.  8 wells sampled. 
Test we1 1s & Point  source. 

V.  KERN  COUNTY HEALTH DEPARTMENT  (KCHD) 

Asencv No. 5119: 

Study No. 72 DBCP & EDB: Kern County; 1987-1988.  215 wells 
sampled. 

V I  SACRAMENTO  COUNTY HEATH  DEPARTMENT (SCHD) 

Agenc-v  No. 5108 

Study No. 116  AB1803 chemicals; Sacramento County; June 1985- 
1987. 131 wells sampled. 

VII. U. So ENVIRONUENTAL  PROTECTION AGENCY (U.S.  EPA) 

Aaenc.v No. 8385: 

Study No. 173 National  Pesticide Survey: 104 chemicals 
analyzed for ;  Los Angeles,  Orange,  Santa Clara, 
& San Joaquin  Counties;  January-October 1989. 
6 we1 1 s sampled. 
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Table 1. Numerical hlghllghts contained In the well inventory data base,  by year of report. 

NUMERICAL HIGHLIGHTS 

Total Analyses 

Positive Analyses 

Wells sampled 

Wells wlth posltlve analyses 

Countles sampled 

Countles with posltive  analyses 

Pestlcldes and related compounds 

sampled 

Pertlcldes and related compounds 

detected 

Pesticide resldues resul  tlng from 

non-polnt source agrlcul tutal use 

REPORT YEAR 

1986'  1987b  1988b  1989"  199ob 

71,109 4,108 39,780 8,096 29,923 

5,110 987 336 620 717 

8,359 524 2,963 749 2,761 

2,297 179 116 180 163 

53 18 I 1  33 52 

23 11 14 20 15 

161 77 168 97  192 

15 14 10 14 14 

9  8 1 7 6 

v 

CUMULATIVE 

TOTAL 

144,920 

7,150 

13,778' 

2 , 794' 

57' 

32' 

257' 

32' 

12' 

a The 1986 report  included  confirmed,  non-conf  irmed and negative 
detections in the  number o f  wells and counties  sampled. 

b The  number o f  wells  and  counties  sampled  are  compiled  from  confirmed 
(i .e., two  or  more  positive  samples  per  chemical  and  well in a single 
study) and negative  analyses  only.  Non-confirmed  positives (i .e., 
single  detections  not  confirmed by subsequent  analyses in a single 
study)  are  not  Included. 

c The  cumulative total is not  additive  (e.g., a well with positive 
analyses  reported in the 1986 report with additional  positive 
analyses  reported in the 1989 report will only  be  counted  once). 
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Table 2. Status  summary  of  the  fourteen  detected  pesticides or breakdown 
products  reported  by  various  agencies  from  July 1, 1989 through  June 1, 1990. 

Pesticide  Source  Status 

a1  di carb  sul  fone  agricultural  use  Use  of  parent  compound  no  longer 
allowed  in  counties  where  detected 

aldicarb  sulfoxide  agricultural  use  Use o f  parent  compound  no  longer 
allowed in counties  where  detected 

di  bromochl  oropropane  not  appl  icabl e' Exempt  from  the  PCPA;  use 
(DBCP) suspended in 1977 

simazine 

bromaci 1 

diuron 

agricultural  use; Sections  with  residues  determined 
two  detections  still to  be  due to agricultural  use  will 
under  investigation become  modified-use PMZ's2 

agricultural  use; Sections  with  residues determhed 
one  detection  still to  be  due  to  agricultural  use  will 
under  investigation become  modified-use PMZ's 

agricultural  use; Sections  with  residues  determined 
ten  detections  still to be  due  to  agricultural  use  will 
under  investigation become  modified-use PMZ's 

propylene  not appl i cabl e Use as active  ingredient 
dichloride (1,2-D) discontinued as of 1984 

prometon 

atrazine 

potential  point  CDFA  investigation  determined  not 
due  to  agricultural  use 

agricultural  use; Sections  with  residues  determined 
two  detections  still to  be  due  to  agricultural  use  will 
under  investigation become  no-use  PMZ's 

ethylene not  appl i cabl e Exempt  from  the  PCPA; 
di bromide (EDB) use  was  cancelled in 1985 

carbon di sul  fide  under  investigation  Under  investigation 

toxaphene  not appl i cabl e Exempt  from  the  PCPA;  not  currently 
registered  for  agricultural use 

ortho-  not  appl i cabl e Exempt  from  the  PCPA;  not  currently 
dichlorobenzene  registered  for  agricultural  use 

monuron not appl i cabl e Exempt  from  the  PCPA;  not  currently 
registered  for  agricultural  use 

"Not  applicable''  means  that a source  investigation  was  not  conducted 
because  the  chemical  is no longer  registered  for  agricultural  use. 

A Pesticide  Management  Zone  (PMZ)  is a geographical  area  of  approximately 
one  square-mile  which i s  sensitive  to  ground  water  pollution. 

2 



Table 3. The number of counties with positive results and 
the number of counties in which samples were taken, for each 
pesticide and related chemical. Results are from sampling 
reported between July 1989 and June 1990. 

PESTICIDE 
NUMBER OF NUMBER OF 
COUNTIES WITH COUNTIES 
POSITIVE RESULTS SAMPLED 

1,1,2,2-tetrachloroethane 

1,2,4-trichlorobenzene 

1,2-dichloropropane, 

1,3-D & C-3 compounds 

1,3-di  chl oropropene 

2,4,5-t 

2,4,6-trichlorophenol 

2,4-D 

2,4-dinitrophenol 

3,5-dichlorobenzoic acid 

3-hydroxycarbofuran 

3-ketocarbofuran phenol 

4(2,4-DB), butoxyethanol ester 

5-hydroxy dicamba 

acenapthene 

acephate 

acrol ei n 

a1 achlor 

a1  di carb 

a1  di carb sul fone 

aldicarb  sulfoxide 

a1 dri n 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

2 

9 

4 

23 

11 

9 

32 

9 

4 

4 

4 

6 

4 

9 

15 

1 

14 

24 

14 

14 

20 



Tdbl e 3 .  (cont f nued) 

'NUMBER OF NUMBER OF 
COUNTIES  WITH COUNT I ES 
POSITIVE RESULTS SAMPLED 

PESTICIDE 

dmetryne 

ami nocarb 

amitrole 

arsenic 

atraton 

atrazine 

-atrazine  deal kyl  ated 

azinophos-methyl 

barban 

benef i n 

benomyl 

bentazon, sodium s a l t  

bhc (other  than gamma 

tjromaci 1 

butachlor 

butyl a t e  

captan 

carbaryl 

carbendazim 

carbofuran 

carbofuran phenol 

carbon d i  sul f ide 

carboxin 

chlordane 

i samer) 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

15 

4 

2 

2' 

9 

37 

4 

14 

9 

4 

15 

5 

19 

25 

4 

4 

18 

25 

1 

29 

4 

1 

4 

20 
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Tab1 e 3. (continued) 

PESTICIDE 
NUMBER OF NUMBER OF 
COUNTIES WITH COUNTIES 
POSITIVE RESULTS SAMPLED 

chlordimeform 

chl oroneb 

chl oropi cri n 

chlorothalonil 

chl oroxuron 

chl orpropham 

chlorpyrifos 

chlorsul furon 

chl orthal -dimethyl 

copper 

coumaphos 

cyanazine 

cycl oate 

dal apon 

dbcp 

dcpa acid metabolites 

ddd 

dde 

ddt 

ddvp 

demet on 

diazinon 

di camba 

dichlobenil 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

4 

16 

13 

5 

12 

18 

1 

10 

3 

2 

14 

4 

3 

18 

3 

8 

9 

8 

6 

11 

29 

11 

1 

116 



Tab1 e 3.  (continued) 

. .  . 

NUMBER OF NUMBER OF 
COUNTIES WITH COUNTIES PESTICIDE 

POSITIVE RESULTS SAMPLED 

dichlorprop,  butoxyethanal e s t e r  

d i   co fo l  

d i e l d r i n  

dimethoate 

dinoseb 

diphenamid 

diquat  dibromide 

d i  sul  foton 

diuron 

dnoc, sodium s a l t  

endosulfan 

endosulfan  sulfate 

e.ndothal1 

endr i n 

endrin a1 dehyde 

.eptc 

ethion 

ethoprop 

ethylene dimbromide 

ethylene tkJ,oure,a 

fenamiphos 

fenami phos sul  fone 

fenamiphos sulfoxide 

fenarimol 

0 

0 

0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

6 

11 

18 

18 

20 

9 

1 

16 

34 

6 

26 

22 

7 

26 

19 

6 

11 

6 

21 

a 
17 

5 

5 

4 
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Tab1 e 3. (continued) 

NUMBER OF NUMBER OF 

POSITIVE RESULTS SAMPLED 

PESTICIDE COUNTIES WITH COUNTIES 

fensul   fo th ion 

fenth ion 

fenuron 

f 1 u c h l   o r a l   i n  

f 1  uometuron 

f 1 u r i  done 

formaldehyde 

glyphosate,  isopropylamine s a l t  

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

hexazinone 

1 i ndane (gamma-bhc) 

1 i nuron 

mal athion 

maneb 

mcpa, dimethylamine s a l t  

mcpa, sodium s a l t  

mcpp, dimethylamine s a l t  

mcPPa 

merphos 

methamidophos 

methidathion 

methiocarb 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

3 

9 

3 

14 

3 

1 

3 

18 

18 

13 

7 

26 

15 

11 

8 

5 

1 

1 

3 

5 

10 

5 

11 
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methomyl 0 

methoxychlor 0 

methyl bromide 0 

methyl paraoxon 0 

methyl parathion 0 

methyl trithion 0 

metol achl or 0 

metribuzin , o  
metri buzin DA 0 

mevinphos 0 

mexacarbate 0 

mol i nate 0 

monuron 1 

naled 0 

naphtha1 ene 0 

napropamide 0 

neburon 0 

norf 1 urazon 0 

octyl bicycloheptenedicarboximide 0 

ortho-dichlorobenzene 1 

ortho-dichlorobenzene, other related 0 

oryzal in 0 

oxamyl 0 

paraquat bi s (methyl sulfate) 0 

18 

16 

2 1  

3 

11 

1 

4 

11 

1 

9 

4 

7 

11 

5 

10 

6 

, .  15 

, 4  

4 

2 1  

2 

11 

18 

23 

8 

, ,  , 

Tab1 e 3. (cont i nued) 

. NUMBER OF NUMBER OF 
COUNTIES  WITH COUNT1 ES PESTIC'IDE 

. POSITIVE RESULTS  SAMPLED 



Tab1 e 3. (continued) 

NUMBER OF 
COUNTIES WITH COUNTIES 
POSIT IVE RESULTS SAMPLED 

PESTICIDE 
NUMBER OF 

parathion 0 20 

pcnb 0 5 

pebul ate 0 4 

permethrin 0 7 

phorate 0 10 

phorate  sulfone 0 1 

phorate  sulfoxide 0 1 

phoratoxon 0 1 

phoratoxon  sulfone 0 1 

phoratoxon sulfoxide 0 1 

phosal one 0 2 

phosmet 0 4 

pic1 oram 0 6 

prometon 3 23 

prometryn 0 20 

propachlor 0 4 

propan 1 1 0 5 

propargi t e  

propaz 5 ne 
0 

0 

4 

15 

propham 0 12 

propoxur 0 10 

propylene dichloride 7 26 

propyzamide metabolite 0 4 

prothiofos 0 2 

1 20 



Tab1 e 3. (continued) 

NUMBER OF NUMBER OF 
COUNTIES WITH 

/ .  :COUNTIES 
POSITIVE RESULTS SAMPLED 

PESTICIDE 

ronnel 

s ,  s ,  s-tri buty l  

secbumeton 

s i  duron 

s i  1 vex 

s i  maz i.ne 

simetryn 

sul  profos 

swep 

tebuthiuron 

terbac i  1 

terbuthy l   az i  ne 

terbut ryn 

te r razo l  e 

0 

phosphorotrithioate 0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

tetrachlorvinphos 

t e t r a d i f o n  

thiobencafib 

toxaphene 

tr iadimefon 

trich1,orobenzene 

tr , ichloranate 

t r ich lorophon 

tri cycl  azo1 e 

t r i f l u r a l i n  

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

2 

2 

4 

9 

21 

46 

12 , .  

1 

a 
,. . 9 

4 

4" : 

15 

4 

6 :  

- 4  

. . , ? I  . 

25 

4 

1 

2 

3 

4 

5 



Tab1 e 3. (continued) 

NUMBER OF NUMBER  OF 
COUNTIES  WITH COUNTIES 
POSITIVE RESULTS SAMPLED 

PESTICIOE 

vernol ate 

xylene 

ziram 

4 

20 

7 

122 



Table 4. Number of wells  sampled and analyses made  for  each pesticide. Results  are 
from sampling reported between July 1989 and June 1990. 

PESTICIDE 

1,1,2,2-tetrachloroethane 

1,2,4-trichlorobenzene 

1,2-dichloropropane, & C-3  comp. 

1,3-dichloropropene 

2,4,5-t 

2,4;6-trichlorophenol 

2 ;4-D 

2,4-dinitrophenol 

3,5-dichlorobenzoic  acid 

3-hydroxycarbofuran 

3-ketocarbofuran phenol 

4(2,4-DB) , butoxyethanol ester 

5-hydroxy dicamba 

acenapthene 

acephate 

POSITIVE 

NO, OF 

WELLS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NO. OF 

ANALYSES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NEGATIVE 

40. OF 

dELLS 

17 

70 

7 

1307 

30 

72 

323 

70 

.6 

6 

6 

11 

6 

70 

2 10 

YO. OF 
!#LYSES 

19 

72 

7 

1482 

31 

75 

356 

72 

ti 

6 

6 

11 

6 

73 

2 10 

TOTAL 

‘40. OF 

dE LLS 

17 

70 

7 

1307 

30 

72 

323 

70 

6 

6 

6 

11 

6 

70 

210 

IO. OF 

\NALYSES 

19 

72 

7 

1482 

31 

75 

356 

72 

6 

6 

6 

11 

6 

73 

2  10 
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Table 4. (continued) 

PESTICIDE 

benef i n 

benomyl 

bentazon, sodium salt 

bhc (other  than  gamma isomer) 

bromac i 1 

butachl or 

butyl ate 

captan 

carbaryl 

carbendatim 

carbofuran 

carbofuran phenol 

carbon  disulfide 

carboxi n 

chlordane 

POSITIVE 

NO. OF 

WELLS 

0 

0 

0 

0 

21 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

NO. OF 

ANALYSE! 

0 

0 

0 

0 

46 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

NEGATIVE 

10. OF 

JELLS 

51 

206 

10 

182 

400 

6 

5 

268 

299 

5 

341 

6 

0 

6 

240 

10. OF 

MALYSES 

51 

212 

10 

194 

517 

6 

5 

273 

302 

5 

341 

6 

0 

6 

252 

TOTAL 

‘IO. OF 
JELLS 

51 

206 

10 

182 

421 

6 

5 

268 

299 

5 

341 

6 

1 

6 

240 

r10. OF 

\NALYSES 

51 

212 

10 

194 

563 

6 

5 

273 

302 

5 

34 1 

6 

. .’ 2 

6 

252 



Table 4. (continued) 

chlordimeform 

chl oroneb 

chloropicrin 

chl orothal oni 1 

chl oroxuron 

chl orpropham 

chlorpyrifos 

chl orsul furon 

chlorthal-dimethyl 

copper 

coumaphos 

cyanazi ne 

cycl oate 

dalapon 

dbcp 

PESTICIDE 

- 

POSITIVE 

NO. OF 

WELLS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

48 

NO. OF 
ANALYSES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

189 

NEGATIVE 

40. OF 

JELLS 

47 

6 

271 

61 

21 

137 

280 

2 

112 

5 

5 

149 

5 

9 

636 

10. OF 

\NALYSES 

47 

6 

271 

61 

21 

138 

282 

2 

112 

5 

5 

156 

5 

9 

882 

TOTAL I 
I 

IO. OF 
IELLS 

47 

6 

271 

61 

21 

137 

280 

2 

112 

5 

5 

149 

5 

9 

683 

40. OF 
\NALYSES 

47 

6 

271 

61 

21 

138 

282 

2 

112 

5 

5 

156 

5 

9 

1071 
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Tab1 e 4. (continued) 

P E S T I C I D E  

diquat di bromi de 

disulfoton 

diuron 

dnoc, sodium salt 

endosul fan 

endosulfan sulfate 

endothall 

endrin 

endrin aldehyde 

eptc 

ethion 

ethoprop 

ethylene dibromide 

ethyl ene  t hi ourea 

fenamiphos 

POSITIVE 

NO. OF 

WELLS 

0 

0 

40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

0 

0 

NO. OF 

ANALYSES 

0 

0 

129 

0 

0 

0 

0 

0 

0 

0 

0 

0 

27 

0 

0 

NEGATIVE 

NO. OF 

dELLS 

4 

187 

742 

64 

417 

242 

87 

271 

181 

52 

139 

11 

662 

21 

267 

40. OF 

\NALYSES 

4 

187 

863 

64 

438 

254 

87 

289 

193 

52 

139 

11 

1002 

2 1  

280 

TOTAL 

10. OF 
JELLS 

4 

187 

782 

64 

417 

242 

87 

271 

181 

52 

139 

11 

667 

21 

267 

40. OF 

\NALYSES 

4 

187 

992 

64 

438 

254 

87 

289 

193 

52 

139 

11 

1029 

21  

280 



Tab1 e 4. (continued) 

P E S T I C I D E  

fenamiphos  sulfone 

fenamiphos  sulfoxide 

fenarimol 

fensulfothion 

fenthion 

f  enuron 

fluchloralin 

f 1 uometuron 

f 1 uri done 

formaldehyde 

glyphosate,  isopropylamine salt 

heptachlor 

heptachlor  epoxide 

hexachlorobenzene 

hexarinone 

POSITIVE 

NO. OF 

WELLS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NO. OF 

ANALYSES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NEGATIVE 

YO. OF 

JELLS 

16 

16 

6 

a 
7 

55 

47 

90 

4 

3 

32 

174 

176 

77 

50 

YO. OF 
\NALYSES 

26 

26 

6 

a 
7 

55 

47 

90 

4 

3 

32 

186 

1aa 

79 

50 

TOTAL 

YO. OF 

JELLS 

16 

16 

6 

8 

7 

55 

47 

90 

4 

3 

32 

174 

176 

77 

50 

10. OF 

4NALYSES 

26 

26 

6 

a 
7 

55 

47 

90 

4 

3 

32 

186 

188 

79 

50 



Tab1  e 4. (continued) 

PESTICIDE 

lindane (gamma-bhc) 

1 i nuron 

mal athi  on 

maneb 

mcpa, dimethylamine s a l t  

mcpa,  sodium s a l t  

mcpp, dimethyl ami  ne s a l t  

mcPPa 

merphos 

methamidophos 

methidathion 

methiocarb 

methomyl 

methoxychlor 

methyl bromide 

T POSITIVE 

NO. OF 

WELLS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NO. OF 

ANALYSES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NEGATIVE 

NO. OF 

WELLS 

273 

96 

123 

75 

16 

2 

3 

7 

52 

188 

74 

77 

239 

120 

1304 

40. OF 

\NALYSES 

288 

109 

123 

75 

16 

2 

3 

7 

52 

191 

74 

77 

240 

120 

1579 

T TOTAL 

40. OF 

JELLS 

273 

96 

123 

75 

16 

2 

3 

7 

52 

188 

74 

77 

239 

120 

1304 

40. OF 

\NALYSE! 

288 

109 

123 

75 

16 

2 

3 

7 

52 

191 

74 

77 

240 

120 

1579 



Tab1 e 4. (continued) 

PESTICIDE 

methyl paraoxon 

methyl parathion 

methyl  tri thion 

metol  achl or 

metribuzin 

metri buzin DA 

mevinphos 

mexacarbate 

mol inate 

monuron 

naled 

naphthalene 

napropamide 

neburon 

norf 1 urazon 

POSITIVE 

NO. OF 
WELLS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

NO. OF 

ANALYSE: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

0 

0 

NEGATIVE 

NO. OF 

dELLS 

5 

82 

4 

6 

95 

1 

91 

40 

19 

87 

23 

71 

53 

96 

6 

NO. OF 

4NALYSE$ 

5 

82 

4 

6 

102 

1 

91 

40 

19 

96 

23 

73 

53 

96 

6 

TOTAL I 
NO. OF 

WELLS 

5 

82 

4 

6 

95 

1 

91 

40 

19 

90 

23 

71 

53 

96 

6 

ANALYSE! 

5 

82 

4 

6 

102 

1 

91 

40 

19 

103 

23 

73 

53 

96 

6 
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Tab1 e 4. ' (cont i nued) 

PESTICIDE 

phoratoxon sulfoxide 

phosal one 

phosmet 

pi cl 0ra.m 

prometon 

prometryn 

propachlor 

propan i 1 

propargite 

propaz i ne 

propham 

propoxur 

propylene  dichloride 

propyzamide metabol i te 

prothiofos 

POSITIVE 

NO. OF 
WELLS 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

11 

0 

0 

NO. OF 

ANALYSE! 

0 

0 

0 

0 

14 

0 

0 

0 

0 

0 

0 

0 

25 

0 

0 

NEGATIVE 

NO. OF 

WELLS 

10 

15 

18 

19 

412 

274 

6 

7 

111 

120 

137 

72 

1313 

6 

5 

NO. OF 

ANALYSE! 

19 

15 

18 

19 

629 

281 

6 

7 

111 

127 

139 

72 

1504 

6 

5 

TOTAL 

NO. OF 

WELLS 

10 

15 

18 

19 

417 

274 

6 

7 

111 

120 

137 

72 

1324 

6 

5 

NO. OF 

ANALYSES 

19 

15 

18 

19 

643 

281 

6 

7 

111 

12 7 

139 

72 

1529 

6 

5 



Tab1 e 4. (cont i nued) 

PESTICIDE 

ronnel 

s,s,s-tributyl phosphorotrithioatt 

secbumeton 

si duron 

si 1 vex 

simazine 

simetryn 

sul profos 

swep 

tebuthiuron 

terbaci 1 

terbuthyl azine 

terbutryn 

terrazole 

tetrachlorvinphos 

POSITIVE 

NO. OF 

WELLS 

0 

0 

0 

0 

0 

75 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NO. OF 

ANALYSES 

0 

0 

0 

0 

0 

206 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NEGATIVE 

10. OF 

lELLS 

5 

20 

26 

63 

152 

1117 

31 

3 

48 

27 

6 

26 

120 

6 

11 

40. OF 

\NALYSES 

5 

20 

26 

63 

158 

1242 

31 

3 

48 

27 

6 

26 

127 

6 

11 

TOTAL 

YO. OF 

lELLS 

5 

20 

26 

63 

152 

1192 

31 

3 

48 

27 

6 

26 

120 

6 

11 

40. OF 

\NALYSES 

5 

20 

26 

63 

158 

1450 

31 

3 

48 

27 

6 

26 

127 

6 

11 
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Table 5. Detection and frequency o f  analysis o f  the fourteen detected pesticides by 
number o f  positive and  total wells, analyses and counties. Results are from sampling 
reported between July 1989 and June 1990. 

PESTICIDE DETECTED 

a1  di carb sulfone 

a1 di carb sul foxi de 

atrazine 

bromaci 1 

carbon  disulfide 

dbcp 

ortho-dichlorobenzene 

diuron 

ethyl ene di bromi de 

monuron 

prometon 

propylene  dichloride 

simazine 

toxaphene 

POSITIVE 

WELLS  ANALYSES COUNTIES 

7 14 1 

8 16 1 

15 37 5 

21 46 3 

I 2 1 

48  189 4 

1 3 1 

40 129 6 

9  27 1 

3 7 1 

5 14 3 

11 25  7 

75 206 6 

1 2 1 

TOTAL 

WELLS  ANALYSES COUNTIES 

67  125 14 

63  128 14 

879  1,118  37 

42 1 563  25 

1 2 1 

683 1,071 18 

1,292 1 , 523 21 

782 992  34 

667 1,029 21 

90 103 11 

417 643  23 

1,324 1,529 26 

1,192 1,450  46 

343 364  25 



Table 6. Positive,  negative and t o t a l   r e s u l t s   f o r   c o u n t i e s   i n  which  sampling 
was reported.  Results  are  from sampl ing  reported between 7/89 and 6/90. 

COUNTY 

AMADOR 

CALAVERAS 

COLUSA 

DEL  NORTE 

EL OORADO 

FRESNO 

GLENN 

HUMBOLDT 

IMPERIAL 

INYO 

KERN 

KINGS 

LAKE 

LASSEN 

LOS  ANGELES 

MADERA 

MARIN 

MAR1 POSA 

MENDOC IN0 

MERCED 

MODOC 

MONTEREY 

POSITIVE 

NO. OF 
WELLS 

0 

0 

0 

8 

0 

32 

5 

0 

0 

0 

35 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

NO. OF 
ANALYSES 

0 

0 

0 

30 

0 

105 

15 

0 

0 

0 

188 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

T- NEGATIVE 

10. OF 
JELLS 

2 

13 

22 

40 

45 

100 

44 

45 

15 

9 

281 

9 

17 

8 

67 

11 

1 

13 

74 

24 

6 

259 

10. OF 
\NALYSES 

5 

40 

192 

360 

108 

123 1 

414 

108 

144 

29 

3681 

59 

22 

32 

1284 

103 

2 

15 

611 

192 

23 

2345 

TOTAL 

30. OF 
JELLS 

2 

13 

22 

48 

45 

132 

49 

45 

15 

9 

3 16 

9 

17 

8 

67 

12 

1 

13 

74 

24 

6 

259 

IO. OF 
rNALYSES 

5 

40 

192 

390 

108 

1336 

429 

108 

144 

29 

3869 

59 

22 

32 

1284 

105 

2 

15 

611 

192 

23 

2345 

137 



Tab1 e 6. (continued) 

COUNTY 

NAPA 

NEVADA 

ORANGE 

PLACER 

PLUMAS 

RIVERSIDE 

SACRAMENTO 

SAN BENITO 

SAN BERNARDINO 

SAN DIEGO 

SAN JOAQUIN 

SAN LUIS  OBISPO 

SAN MATE0 

SANTA  BARBARA 

SANTA  CLARA 

SANTA  CRUZ 

SHASTA 

S I  ERRA 

SISKIYOU 

SOLAN0 

SONOMA 

STANISLAUS 

POSITIVE 

NO. OF 
WELLS 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

0 

0 

3 

1 

0 

9 

NO. OF 
SAMPLES 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4 

2 

0 

0 

6 

3 

0 

24 

NEGA 

'40. OF 
1E LLS 

23 

7 

65 

34 

59 

99 

134 

35 

104 

21 

7 

45 

7 

51 

13 

3 

43 

11 

19 

26 

102 

35 

Y E  

VO. OF 
SAMPLES 

126 

69 

1558 

111 

204 

1732 

1773 

67 

667 

165 

18 5 

748 

293 

1068 

169 

158 

692 

35 

194 

292 

687 

259 

=r TO1 

VO. OF 
dELLS 

25 

7 

65 

34 

59 

99 

134 

35 

104 

21 

7 

45 

7 

52 

14 

4 

43 

11 

22 

27 

102 

44 

! 

NO. OF 
SAMPLES 

130 

69 

1558 

111 

204 

1732 

1773 

67 

667 

165 

185 

748 

293 

1070 

173 

160 

692 

35 

200 

295 

687 

283 



Tab1 e 6. (continued) 

COUNTY 

SUTTER 

TEHAMA 

TRINITY 

TULARE 

TUOLUMNE 

VENTURA 

YOLO 

YUBA 

TOTAL 

POS I 

NO. OF 
WELLS 

0 

7 

0 

56 

1 

0 

0 

0 

163 

IVE  

NO. OF 
SAMPLES 

0 

28 

0 

302 

3 

0 

0 

0 

718 

NEGAT 1 

40. OF 
JELLS 

40 

74 

2 

222 

23 

95 

58 

37 

2599 

WE 

NO. OF 
SAMPLES 

205 

1077 

12 

2737 

109 

2001 

695 

117 

29205 

TOTAL 

40. OF 
JELLS 

40 

81 

2 

278 

24 

95 

58 

37 

2762 

10. OF 
SAMPLES 

205 

1105 

12 

3039 

112 

2001 

695 

117 

29923 

139 



T a b l e  7. T h e   n u m b e r  o f  p e s t i c i d e s  detected i n  w e l l  water and the 
t o t a l  number  of p e s t i c i d e s   s a m p l e d  for i n  each county. R e s u l t s  
are f r o m   s a m p l i n g  reported b e t w e e n  July 1989 and June 1990. 

COUNTY 
NUMBER OF 
PESTICIDES 
DETECTED 

NUMBER OF 
PESTICIDES 
SAMPLED FOR 

AMADOR 
CALAVERAS 
COLUSA 
DEL NORTE 
EL DORADO 
FRESNO 
GLENN 
HUMBOLDT 
IMPERIAL 
INYO 
KERN 
KINGS 
LAKE 
LASSEN 
LOS ANGELES 
MADERA 
MAR I N  
MAR I POSA 
MENDOC I N 0  
MERCED 
MODOC 
MONTEREY 
NAPA 
NEVADA 
ORANGE 
PLACER 
PLUMAS 
RIVERSIDE 
SACRAMENTO 
SAN DIEGO 
SAN BENITO 
SAN BERNARDINO 
SAN JOAQUIN 
SAN L U I S  OBISPO 
SAN MATE0 
SANTA BARBARA 
SANTA CLARA 
SANTA CRUZ 
SHASTA 
S I ERRA 
SISKIYOU 
SOLAN0 
SONOMA 
STANISLAUS 
SUTTER 

0 
0 
0 
2 
0 
6 
4 
0 
0 
0 
4 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
1 
0 
0 
1 
1 
0 
4 
0 

3 
9 
30 
29 
5 

37 
27 
14 
15 
8 
85 
8 
3 
10 
140 
21 
2 
1 

13 
22 
16 

105 
32 
16 
109 
15 
12 
62 
39 
33 
16 
26 
103 
81 
49 
101 
106 
70 
52 
3 

23 
36 
27 
15 
32 



Tab1 e 7. (continued) 

COUNTY 
NUMBER  OF 
PESTICIDES 
DETECTED 

NUMBER  OF 
PESTICIDES 
SAMPLED  FOR 

TEHAMA 
TRINITY 
TULARE 
TUOLUMNE 
VENTURA 
YOLO 
Y UBA 

44 
6 
84 

9 
36 
36 
12 



t 





APPENDIX G 

RESULTS BY COUNTY AND PESTICIDE 
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c0unrr: AnAm COUNTY:  COLUSA 

. _- . ___ - - - 
POSITIVE NEGATIVE TOTAL 

1 

PESTICIOE 
W L E S  HELLS S W L E S  WELLS S W L E S  YELLS 

ID. OF W. OF MI. of NO. OF WO. OF NO. of 

--_- - _ _ _ ~ - .  

2.4-0 

1  1  1 1 0 0 r t r t r y n  

2 2 2 2 0 0 rtmarlne 

2 2 2 2 0 0 

---- -___-. - - ~ - _ _ _  

TOTAL SAWLE RESULTS 0 5 5 

COUNTY:  CALAVERAS 

PESTICIDE 

-_ 
2.4.5-t 

2.4-0 

atrazine 

dlrzinon 

diquat  dibrmidc 

diuron 

malathion 

SlMZiI l t  

slmetryn 

TOIAL S W L E  RESULTS 

POSI 

Yo. OF 
IiELLS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

YE 

NO. OF 

SAMPLES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n m T I v E  

9. OF 

SlYPLLS ELLS 
Iy). OF 

1 

1 1 

2 2 

8 8 

1 

1 1 

12 12 

1 1 

10 10 

4 4 

40 

Toll 

D. OF 

ELLS 

1 

8 

2 

I 

4 

10 

1 

12 

1 4 

P E S l t C l M  

E'4-o i 
__ _--_ .__ 

ntrazine 

Izinophos-mthyl 

benefln 

bentaron. sodium salt 

bromci 1 

carbaryl 

crrbofuran 

dhrtnon 

dimethoate 

diphenamid 

diuron 

ethion 

glyphosate. +sopropylamlme s a l t  

la la th lon 

r p a ,  dlmethylamine salt  

YELLS 

aethidathlon 

r t h y l  parathion 

methyl t r i th ion 

mol inate 

paraquat  bir(methylsu1fz 

parathim 

phorate 

phosmet 

proleton 

s.s,s-trlbutyl  phosphorotrithioa 

slnazine 

thiobencrrb 

- - 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - 

'E 

J. DF 
W L E S  

- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

YEwI1 - 
I. OF 
u s  -- - 

15 

6 

4 

4 

4 

6 

3 

4 

4 

4 

4 

6 

4 

11 

4 

5 

4 

0 

4 

4 

4 

7 

4 

3 

10 

4 

6 

3 

- - 

- - . OF 
R L E S  - - 

23 

12 

4 

4 

4 

I2 

3 

4 

4 

4 

4 

12 

4 

11 

4 

5 

4 

8 

4 

4 

4 

I 

4 

3 

16 

4 

12 

3 

- - 

TOT - - . OF 

11s - - 
15 

6 

4 

4 

4 

6 

3 

4 

4 

I 

4 

6 

4 

11 

4 

5 

4 

8 

4 

4 

4 

7 

4 

3 

10 

4 

6 

3 

- - 

'I - - 
, O F  

WLES - - 
23 

12 

4 

4 

4 

12 

3 '  

4 

4 

4 

4 

12 

4 

11 

4 

5 

4 

8 

4 

4 

4 

7 

4 

3 

16 

4 

12 

3 

- - 



COUNTY: DEL DORTE 

9 - - 
I. Q 

W L  €3 

20 

20 

6 

6 

12 

25 

20 

19 

20 

19 

19 

1.3 

7 

17 

6 
- - 

390 

PESTICIOE 

tr i f lural in 1B 

10 

6 

6 

12 

15 

10 

1.0 

10 

18 

IO 

13 

6 

17 

6 

M 

10 

6 

6 

12 

15 

10 

10 

10 

10 

10 

13 

6 

17 

6 

20 

M 

6 

6 

12 

25 

20 

19 

20 

19 

19 

13 

I 

17 

z i r v  I 0 0 1 1 1 1 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL $AWL€ RESULTS 

CWNTY:  DEL RORTE 

0 192 192 

~~ 

TOTAL 

15 

- - 
D. O f  

lUlPLES - 
15 

5 

6 

25 

4 

5 

6 

3 

3 

3 

3 

5 

16 

32 

- - 

15 

5 

6 

15 

3 

2 

6 

3 

3 

3 

3 

5 

15 

19 

oi 1.1'.2.2-tetrrchloroettwe 

1.34chloropropenc 

2.4-0 

aldlrrrb 

aidicarb  sulfone 

aldkarb  sulfoxide 

atrazine 

chlorothalonll 

chlorpyrifos 

copper 

demeton 

endrin 

ethylene  dlbrrride 

fenmiphos 

0 

0 

0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

I o  

15 

5 

6 

25 

18 

21 

6 

3 

3 

3 

3 

5 

16 

32 

0 O I  
I 
360 30 0 

0 

14 

16 

0 

0 

0 

0 

0 

0 

10 

10 

6 

3 

3 

3 

3 

5 

15 

19 

PESlICIDE 

.-- -- 
diazinan 

diuron 

paraquat bis(nethylsu1fate) 

simazine 

slmetryn O I  0 

1 
1OlAL W L E  RESULTS 0 108 108 



CWHTY: FRESH0 

__ - .- _. 

PESTICIDE 

-- _. 

.3-dichloropropene 

' ,4-0 

Icrolein 

hlachlor 

l ld lcarb  

l ldicarb  sulfone 

I ld lcarb  sul foxide 

Rldr ln 

metryne 

atrar lne 

b ro lac l l  

carbofuran 

chloroxuron 

cyrnazine 

dbcp 

dinoseb 

diuron 

endrin 

ethylene  dlbrmlde 

fenuron 

f luolleluron 

lindalle  (gama-bhc) 

l inuron 

methoxychlor 

metribuzin 

mnuron 

neburon 

oxmyl 

POSITIVE - - 
I. OF 

'LLS - - 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

3 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 
I. OF 
WLES - - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

7 

0 

I5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - 

- .___ 

NEW1 - - 
.OF 
11s - - 

0 

2 

1 

4 1  

4 8  

7 

7 

1 

26 

114 

70 

42 

6 

26 

40 

42 

109 

2 

54 

6 

6 

2 

6 

2 

26 

6 

6 

42 

- - 

- - 
- - 
.OF 
WLES - - 

0 

2 

1 

4 1  

55 

14 

14 

1 

29 

175 

97 

42 

6 

29 

4 1  

42 

142 

2 

58 

6 

6 

2 

6 

2 

29 

6 

6 

42 

- - 

f TOT, - - 
, O F  

.LS - - 
0 

2 

1 

4 1  

48 

7 

7 

1 

26 

114 

72 

42 

6 

26 

43 

42 

114 

2 

54 

6 

6 

2 

6 

2 

26 

6 

6 

42 

- - 

- 
, O F  

PLES - - 
0 

2 

1 

4 1  

55 

14 

14 

1 

29 

175 

103 

42 

6 

29 

40 

42 

157 

2 

58 

6 

6 

2 

6 

2 

29 

6 

6 

42 

-- - 

COUHIY:  FRESNO 

. - . . ..I___- - . . __ . . -I. - -- - - -. 

FFSllClDE 

.- . __ .. . . - .. . -. . -. . . - . . 
prometon 

p r m t r y n  

propaz Ine 

propylene dichlor ide 

s lduron 

silvex 

slaaz h e  

tebuthiuron 

t erbut r yn 

toxaphene 

xylene .. . . . . .. . . . . .- . . .- - . . . - - . 

l O l A L  SAMPLE RESULTS 

0 0 

1 3 

0 0 

0 

27 ' 1  69 

105 

- -- 
HEGAIIVE ___. __ 

3. OF 

SAHPLES EI.15 
NO. Of 

-. _- -_ . - 
70 

29 26 

29 26 

128 

0 0 

6 6 

2 2 

87 

6 

104 

0 0 

2 2 

29 26 

6 

. __ 

1231 

TOIAL __ ____ 
1. OF 

11s 

72 

26 

26 

1 

6 

2 

114 

6 

26 

2 

0 - 

__ -- 
I. OF 

WLLS 

133 

29 

2 9  

3 

6 

2 

173 

6 

29 

2 

0 

-- 
I- 

__-- .__ 

1336 





COUNTY: IMPERIAL 

- 

PESTlCtDE 

1.3-dichloropropmc 

nccphate 

carbofuran 

chlorpyrifos 

dlrzinon 

dimethoate 

dhlfotrm 

endosulfan 

maneb 

methyl bralde 

ortho-dichlorobenzene 

parathion 

practryn 

propylene  dichloride 

xylene 

-- 

IOTA1 SAHPLE RESULTS 

r W S t T I Y E  - - 
0. OF 
ELLS - - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - 

0. OF 
, lWPLES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2.4-0 

carbofuran 

diazlnon 0 0 2  2 

dimethoate 0 0 4 4 

diuron 0 0 5 5 

hexazinm 

methyl 

l O l A 1  SWLE RESULTS 0 29 

COUNTY: KERN 

--- I 

PES1 tClOE 

-- -~ - 

1.2.4-trichlorobcnztne 

1.3-dlchloropropene 

2 ,4 ,6-trkhlorophcnol 

2.4-dinitrophenol 

accnapthene 

kcephkle 

aldicarb 

aldicarb  sulfone 

aldlcarb  rulforldc 

aldrin 

arsenic 

atrazlne 

aztnophos-mthyl 

bencf i n 

- 

- 
POS 

no. M 
KLLS 

- 
- - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - 

- 
YE 

Y). OF 

W L E S  - 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - NEW 

I. OF 
ELLS - - 

42 

77 

41 

41 

41 

41 

24 

5 

5 

2 

1 

7 

41 

40 

- 

- - 
E 

I. OF 

SlPLES 

- - 

- - 
44 

104 

43 

43 

43 

41 

31 

10 

10 

3 

1 

7 

41 

40 

- - 

0. OF m. OF 
ELLS W L E S  

1 

4 

2 2 

6 6 

1 

6 6 

5 5 

4 

1 i 
4 4 

- TOTI 

t. OF 

: u s  - - 
42 

77 

41 

41 

41 

41 

24 

5 

5 

2 

1 

7 

I1 

40 

- 

29 

- 
- - 
1. OF 

WLES - - 
44 

104 

43 

43 

43 

41 

31 

10 

10 

3 

1 

7 

41 

40 

- - 



C O M I Y :  KLW COUWTY: K E M  



EQLITY: K E N  

__ 

PESTICIDE 

p c r r t h r l n  

phorrtc 

prowton 

prow t ryn 

proprrgi  te 

praphm 

propylene  dlchloride 

sIdUron 

S f N Z l r U  

tebuthluran 

tetradifon 

t O X b p h W  

trlchlorophon 

xylene 

TOlAL S W L E  RESULTS 

POSITIVE f - - 
m. of 
ELLS 
= 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 - - 

0. OF 
W L E S  

0 

0 

0 

0 

0 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 

188 

$= 
NEMTIVE - - 

1. of 
ELLS - - 

40 

41 

43 

2 

40 

40 

72 

2 

7 

2 

40 

2 

41 

77 

1 .- ___ 

= 
3. of 
W L E S  - 

40 

41 

43 

2 

40 

40 

97 

2 

7 

2 

40 

3 

41 

104 

2 - - 

36881 

TOTAL - 
3. M 
ELLS 

40 

41 

43 

2 

40 

40 

75 

2 

7 

2 

40 

2 

41 

77 

- 

1 - - 

- - 
3. OF 

W L E S  

10 

41 

43 

2 

40 

40 

105 

2 

7 

2 

40 

3 

41 

104 

- - 

2 -- - 

3869 

CWNTV: K I W S  

PES1 I C S M  

r ldtcrrb  

r ld lcmb sulfone 

rldlcrrb  sulfoxldr 

r t r rs ina 

brmbcl l  

dluron 

p r a r t o n  

siurlna 

____... . ___.. 

I O T A 1  SMPLE RESULTS 

cwwrv: LAKE 

Post 

yo. OF 

E L L S  

0 

0 

0 

0 

0 

0 

0 

0 

110. OF 

m E S  

0 
0 

0 

0 

a 
0 

0 

0 

0 

3. OF 

W l E S  

T 
10 

10 

5 

5 

5 

5 

5 

59 59 

- 
WSIT IVL  TOTAL WE6ATIVE 

PESllCIDE 
SAMPLES NELLS UePLES WLLS W L E S  UEtLS 

m. OF w. of no. OF no. OF M). w m. OF 

_. 
crrbofurur 

16 16 16  16 0 0 sfurine 

3 3 3 3 0 0 dirzimn 

3 3 3 3 '  0 0 

I O T N  S A m t  RESULTS 0 22 22 
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COUNTY: LO5 ANGELES COUNIY: LO5 AWGELES 



CUUWTY: 10s M l E S  



counTY: MAOERA 

- 

PESTlClOE 

- - 
aldicarb 

aldicarb  sulfone 

aldicarb  sulfoxide 

aldrin 

atrazine 

b e w y l  

brarc I 1  

chloroxuron 

diuron 

endosulfan  sulfatm 

cndr i n 

endrin  aldehyde 

fmuron 

fluovturon 

1 tnuron 

monuron 

neburm 

prorctm 

stdurm 

rllrrlna 

tebuthiurm 
.____.- -- 
TOTAL W P L E  RESULTS 

COUWTY: WRIN 

PESTICIDE 

2.4-D 

diazlnon 

TOTAL S W L E  RESULTS 

- - 
POS 

10. OF 

lELLS 

- - 

- - 
0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

VE 

(0. OF 
W L E S  
~. 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

NEGATIVE - - 
1. OF 
W L E S  - - 
16 

16 

16 

1 

8 

1 

I 

1 

7 

1 

3 

2 

1 

1 

1 

1 

I 

8 

1 

8 

1 

- - 
103 

TOTAL - - 
1. of 
ELLS - - 

8 

8 

8 

1 

8 

1 

8 

1 

8 

1 

3 

2 

1 

1 

1 

1 

1 

8 

1 

8 

I 
- 

- - 
1. OF 

W L E S  - - 
16 

16 

16 

1 

8 

1 

8 

1 

9 

1 

3 

2 

1 

1 

1 

1 

1 

8 

1 

8 

1 

- - 
105 

1 

P O S I l I V E  TOTAL WEGATIVE 

yo. OF 
W L E S  WELLS W L E S  WELLS W t E S  d L L S  

no. OF no. OF no. OF No. of no. M 

0 

1 1 1 1 0 0 

1 1 1 1 0 

. .  - 

9 
COUNTY: M I P O S A  

0 2 2 

TOTAL S W L E  RESULTS 

cOW1r: )zwoocI)Io 

--_ ._ 

PESTICIDE 

-_ __ -- -.. -- 
1.3-dichloropropenc 

atrazlnc 

aZinophos-wthyl 

captan 

chlordane 

dlcofol 

endosulfan 

endosulfan  sulfate 

methyl braidc 

ortho-dichlorobenzene 

propylene  dichloride 

simazine 

xylene 
-- _. 

IOTA1 S W L E  RESULIS 

0 

F 

- W S I  - 
10. OF 

ELLS - - 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
__ ___ 

YE 

10. OF 
iAwLES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- 

0 

- Mal - 
I. OF 

: u s  
-. 
3? 

28 

54 

53 

55 

55 

55 

55 

37 

37 

37 

28 

37 
- 

13 15 

45 

28 

54 

55 

55 

55 

56 

55 

45 

45 

45 

28 

45 

37 

28 

54 

55 

55 

55 

55 

55 

3) 

3? 

37 

28 

37 I 

45 

28 

54 

55 

55 

35 

56 

55 

45 

45 

45 

28 

45 

611  611 



I 0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 

lo
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 

2 I 

?
 

s N
 

n
 

6
 

c
 

2
 

c
 

E N
 

L
 

c
)
 

c 6 3
 

Ti s k 

X
 

c
 
c
 

m
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 

a 
L
 

a
g

 

156 



COUMTY: llMlTEREY COUNTY:  HOHTEREY 

PESTICIDE 

1.2.4-trichlorobenzene 

1.3-dichloropropene 

2.4.5-t 

2.4.6-trichlorophenol 

2.4-0 

2.4-dlnltrophenol 

4(2.4-08). butoxyethanol  ester 

rCtMpth*\. 

rccphate 

alrchlor 

rldicrrb 

rldrln 

ainocrrb 

rtruine 

rzinophos-methyl 

brrban 

-Y 1 

bhc  (other  than gama t s a r )  

brmacll 

captan 

carbaryl 

crrbofurrn 

chlordane 

chloropicrin 

chlorothrlonil 

chlorpropham 

chbrpyrlfos 

chlorthal-dlaethyl 

POSITIVE - - 
IO. Of 

IEllS - - 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - 

M. OF 
;AHPlES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

HEGA 

I. OF 
11s 

- - 

-- -- 
3 

251 

3 

5 

28 

3 

3 

5 

19 

1 

28 

9 

3 

7 

3 

3 

37 

9 

1 

49 

17 

7 

9 

35 

16 

3 

12 

4 

- - 

E 

I. OF 
W L E S  

- - 

- - 
3 

255 

3 

6 

28 

3 

3 

6 

19 

1 

28 

10 

3 

7 

3 

3 

37 

10 

1 

49 

17 

7 

10 

35 

16 

3 

12 

4 

- - 

7= TO1 

I. OF 
u s  

- - 

- - 
3 

251 

3 

5 

28 

3 

3 

5 

19 

1 

28 

9 

3 

7 

3 

3 

37 

9 

1 

49 

17 

7 

9 

35 

16 

3 

12 

4 

- - 

- - 
I. OF 

WLES - - 
3 

255 

3 

6 

28 

3 

3 

6 

19 

1 

28 

10 

3 

7 

3 

3 

37 

10 

1 

49 

17 

7 

10 

35 

16 

3 

12 

4 

- - 

P E S l I C I M  

Dmaphor 

yanazint 

alapon 

bCP 

dd 

#de 

Idt 

ldvp 

k t o n  

llazinon 

licdr 

Itchlorprop.  butoxycthrnol  ester 

licofol 

iieldrin 
dimethoate 

dinoseb 

diphenmid 

disulfoton 

diuron 

dnoc. sodlu salt 

cndosulfm 

endosulfan  sulfate 

endothall 

endrin 

endrin  aldehyde 

ethoprop 

ethylene dlbrmide 

ethylene thlwrcr 

--- 

POSl 

0. M 
ELLS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - 

- - 

m 

~ - 

[ T I Y  rE 

D. OF 

W L E S  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NEGATIVE - - . OF 
11s 

3 

4 

3 

1 

3 

3 

3 

3 

3 

80 

3 

3 

33 

8 
24 

33 

1 

26 

32 

1 

68 

8 

4 

9 

8 

3 

7 

1 

- - 

- - 

- - . OF 

WLES 

3 

4 

3 

3 

3 

3 

3 

3 

3 

81 

3 

3 

33 

9 
24 

33 

1 

28 

32 

1 

69 

9 

4 

10 

9 

3 

7 

1 

- - 

- - 

TOTAL 9 - - 
.OF 
11s - - 

3 

4 

3 

1 

3 

3 

3 

3 

3 

eo 
3 

3 

33 

8 
24 

33 

1 

28 

32 

1 

60 

8 

4 

9 

8 

3 

1 

1 

- - 

- - 
.of 
WLES 

3 

4 

3 

3 

3 

3 

3 

3 

3 

81 

3 

3 

33 

9 
24 

33 

1 

28 

32 

1 

69 

9 

4 

10 

9 

3 

7 

1 

- - 

- - 



O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

~
O

O
O

O
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

B
 e c
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E c c n 
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2 N
 

0
0

0
0

0
0

0
0
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0
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0
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0

0
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0
0
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COUNTY:  NAPA COUNTY:  NAPA 

POSITIVE WEGATIVE TOTAL 

PESTICIOE W. OF NO. OF NO. OF NO. Of NO. OF NO. OF 
WELLS  SAMPLES  WELLS W L E S  WELLS S W L E S  

I 

PC& 0 0 2 2 2 2 

prophan 0 0 1 1 1 1 

propylene dlchlorlde 1 2 0 0 1 2 

r imzlne 1 2 18 18 19 20 

TOTAL S W L L  RESULTS 

COUNIV: NEVAOA 

4 126 130 

IOTAL S W L E  RESULTS 0 69  69 
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COUNTY: RIVERSIDE COUNTY: RIVERSIDE 

=_=---- 

PESTICIDE 

1.2.4-trichlorobenzene 

1.3-dichloropropene 

2.4,6-trichlorophenol 

2.4-dinitrophenol 

acenapthene 

accphate 

alachlor 

aldicarb 

aldrin 

atrazine 

benay 1 

bhc  (other than g a m a   i s m r )  

brwac I 1  

captan 

carbaryl 

carbofuran 

chlordame 

chloropicrln 

chlorothalonil 

chlorpyrifor 

Chlorthal-dimethyl 

cyanazine 

dbcp 

diazlnon 

dlcofol 

dieldrin 

dlwthoate 

dinoseb 

POS 

)(o. 01 
UELLS 

- - 

- 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

= 

NO. OF 

SAMPLES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

v 

NEGATIVE - - 
0. OF 

ELLS - - 
11 

9) 

11 

11 

11 

8 

44 

44 

22 

44 

8 

21 

8 

8 

8 

44 

21 

8 

8 

8 

8 

8 

42 

8 

8 

21 

8 

44 - 

- - 
0 .  Of 
W L E S  - 

11 

123 

11 

11 

11 

8 

44 

44 

30 

44 

8 

29 

8 

8 

8 

44 

29 

8 

8 

8 

8 

8 

42 

8 

8 

29 

8 

11 - 

=I= TO1 

0. OF 

ELLS 

- __. 

- 
11 

97 

11 

11 

11 

E 

44 

44 

22 

44 

8 

21 

8 

8 

8 

44 

21 

8 

8 

8 

8 

8 

42 

8 

8 

21 

8 

41 

- - 

- 
0. Of 
W L E S  - 

11 

123 

11 

11 

11 

8 

44 

44 

30 

44 

8 

29 

8 

8 

8 

44 

29 

8 

8 

8 

8 

8 

42 

8 

8 

29 

8 

44 

= 

- 

PESl ICIOE 

diphenamid 

disulfoton 

diuron 

dnoc. sodlw salt 

cndorul  fan 

cndosulfan  sulfate 

cndothall 

cndrin 

endrin  aldehyde 

Ethylene dibraidc 

cthylene  thiourea 

fenuiphos 

wptachlor 

heptachlor  epoxide 

htrachlorobenzene 

lindane (gam.-bhc) 

maneb 

wthuidophos 

wthOmy1 

wthyl bromide 

naphthalene 

ortho-dichlorobenzene 

oryzalin 

oxaryl 

paraquat  blr(methylsu1fate) 

parathion 

pcnb 

phorate 

- - . . . . 

=I= - POS 

No. M 
YELLS - - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

[VE 

)10. OF 

S W L E S  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

c NEGAl IVE  

0. OF 

ELLS 

8 

8 

44 

8 

21 

21 

8 

21 

21 

44 

8 

8 

21 

21 

11 

21 

8 

8 

8 

98 

11 

98 

8 

44 

8 

8 

8 

8 

0 .  OF 
W L E S  

E 

8 

44 

8 

37 

29 

8 

29 

29 

44 

8 

8 

29 

29 

11 

29 

8 

8 

8 

124 

11 

127 

8 

44 

8 

8 

8 

8 

- 

TOT 

0. OF 

'ELLS 

8 

8 

44 

8 

21 

21 

8 

21 

21 

44 

8 

8 

21 

21 

11 

21 

8 

8 

8 

98 

11 

98 

8 

44 

8 

8 

8 

8 

0. Of 
N W L E S  

8 

8 

44 

8 

37 

29 

8 

29 

29 

44 

8 

8 

29 

29 
11 

29 

8 

8 

8 

124 

11 

127 

8 

44 

8 

8 

8 

8 



propylene  dichloride 0 

simzine 0 

to** B 

xylem 0 

ziram 0 

IOT IL  SWIPLE RESULTS 

COWIIV: S M M m N T O  

PESrICIet 

1.3-dichloropropene 

i,4,6-tricblwophenel 

2.4-0 

2.4-dlnltrophcnol 

aldicarb 

aldrln 

atrazine 

bhc  (other  than gama Isomer) 

brmac 11 

chlordane 

ddd 

dde 

ddt 

dieldrin 

0 

~ I T I W  

0 

0 

D 

0 

0 
- - 

- - (0. OF 
ELLS - - 

0 

b 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - 

10. OF 

S W t E S  - 
e 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

98 

44 

21 

98 

8 
- - 

1732 

5. of 
W L P S  - 

138 

3 

59 

3 

59 

3 

. 69 

3 

10 

3 

3 

3 

3 

3 

___I___ - - ~ _ _  

PESTICIEE 

diuron 

endosulfm 

endosulfan  sulfate 

e&tr 

ehdrln  aldehyde 

etbylene dibrmlde 

feautphor 

heptachler 

heptachlor  rpexfde 

hcrwklorobenzene 

rtFNtaIK (gaaia-bbc) 

rtbexychlor 

ethyl  brmtde 

naphthatene 

ertho-dichlorobenzene 

ortbo-dichlorobenzene.  other  re1 

parathion 

phorate 

prometun 

propylene  dichloride 

rtlvex 

r inz lne 

toxaphene 

trichlorobenzene 

xylene 

TOTAL SAMPLE RESULTS 

IE 

e. cif 
m r s  

- 
- 

0 

B 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - 
- - oL6K 

I. ff 

LtS. 

64 

3 

3 

62 

3 

59 

59 

3 

3 

3 

62 

59 

1 l  

3 

130 

130 

59 

59 

5 

130 

59 

64 

62 

3 

130 

- - 

- - 

- 
E 

r. OF 

WLES 

69 

3 

3 

62 

3 

59 

59 

3 

3 

3 

62 

59 

138 

3 

121 

138 

59 

59 

10 

138 

59 

69 

62 

3 

149 

= 

- 

- 
1773 

E TO1 - - 
1. ff 
u s  
64 

3 

3 

62 

3 

59 

59 

3 

3 

3 

62 

59 

130 

3 

130 

130 

59 

59 

5 

$30 

59 

64 

62 

3 

130 

- - 

- - 

P 
- - ). ff 
W L E S  

6s 

3 

3 

62 

3 

59 

59 

3 

- 

3 -  

3 

62 

59 

138 

3 

141 

138 

59 

59 

10 

138 

, 59 

69 

62 

3 

144 - - 

1713 



COUNTY: SAM BENITO CWNIY: SAW BERNARDINO 

-- 

PESTICIOE 

acephate 

b C W 1  

captrn 

carbaryl 

ch lo ropk r ln  

chlorothaloni l  

dlazlnon 

dimethoate 

disulfoton 

endosulfan 

fenamlphor 

nthamldophos 

wvlnphor 

paraquat  bis(methylsu1fate) 

parathion 

r l r z i n c  

I O T A 1  SAMPLE RESULIS 

- - 
ms - - 

0. 01 

lELLS - - 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 - 

JE 

10. OF 
W L E S  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
v 

0 

- - 
E 

I. OF 
W L E S  

- - 

- - 
1 

1 

1 

5 

1 

1 

5 

1 

2 

2 

1 

1 

1 

4 

1 

39 
- - 

67 

I. OF 
u s  - - 

1 

1 

1 

4 

1 

1 

5 

1 

2 

2 

1 

1 

1 

4 

1 

32 
.n 

- - 
1. OF 
WLES - - 

1 

1 

1 

5 

1 

1 

5 

1 

2 

2 

1 

1 

1 

4 

1 

39 - - 
67 

-___- _-- -_ - 

PESI lC lDE 

-- - - 

.3-dichloropropcne 

,4.5-t 

,I-0 

v t r y n c  

, t r r ton 

Itrazine 

:arbofwan 

bCP 

llnoscb 

If uron 

!ndosul f an 

cndorulfan sulfate 

athylcnc  dibrorlde 

methyl b r a l d e  

ortho-dlchlorobcnzm 

o x a y l  

p rae ton  

p r o a t r y n  

propar im 

propylene dichloride 

recbweton 

slnzlnc 

s i m t r y n  

terbuthy laz im 

tarbutryn 

xy 1 w 

TOIAL S W L E  RESULIS 

- 
WSITIVE - - 

.OF 
R L E S  
- - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a - - 

0 

€ 
__ __ 
- - NEGA1 

OF 

1s 
- - 
99 

1 

2 

2 

1 

6 

2 

5 

5 

4 

1 

1 

2 

100 

100 

1 

1 

2 

2 

99 

2 

7 

2 

2 

2 

99 - 

t- - - 
- - 

OF 

PLES - 
122 

1 

2 

2 

1 

6 

2 

8 

5 

4 

1 

1 

2 

123 

122 

1 

1 

2 

2 

122 

2 

1 

2 

2 

2 

122 - 

667 

- - TOT 

of 
1s 
- - 
99 

1 

2 

2 

1 

6 

2 

5 

5 

4 

1 

1 

2 

100 

loo 

1 

1 

2 

2 

99 

2 

7 

2 

2 

2 

99 - - 

- - 
OF 

PLES - 
122 

1 

2 

2 

1 

6 

2 -  

8 

5 

4 

1 

1 

2 

123 

122 

1 

1 

2 

2 

122 

2 

7 

2 

2 

2 

122 
7 

667 
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01 

9 

b' 
I 

E 

5 

I 

LI 

ci 
r)? 

E 

Z 
.... 

S3lm 
.... 

io .a __ .... 

....... 

set 0 

- -- 

D 

0 

0 

0 

0 

0 

0 

a 
0 1 

1 I: I: 'I: 
3013IiS3d 

I 

E 

I 

1 

I 

1 

01 

I 

I 

I 

I 

I 

E 

I 
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E 
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I 
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I 

I 

I 

I 

I 

I 

I 

E 

S3lM 
JO 'OH 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ti 

0 

0 

0 

0 

a 
0 

d 
0 

0 

0 

0 

0 

0 
= 
531dUdS 
JO 'ON 

3A I 
= 

- 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

il 
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0 
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COUNTY: SAN LUIS OBlSPO COUNTY: SAN LUIS OBlSPO 



COUNTY: SAW WTEO 

CWNTY: SAM LUIS OBISPO 

~ _ _ _ _  --------. 

PESIlClDE 

propylene  dichloride 

S l ? C b u l e t M  

s iduron 

silvex 

simazine 

S W i ,  

terbuthylazine 

terhtryn 

toxaphene 

xylene 

ziram -___ ___ 

TOlAL SAHPLE RESULTS 

POSI I IVE  T 
10. Of 
SAHPLES 

0 

0 

0 

0 

e 
0 

0 

0 

0 

0 

0 

0 

H E W  

IO. a 
ELLS 

18 

6 

14 

17 

8 

14 

6 

6 

9 

18 

5 -- 

- 
TO1 

D. a 
ELLS 

- - 

- - 
18 

6 

14 

17 

8 

14 

6 

6 

9 

18 

5 - - 

- - 
D. Of 
W L E S  - - 

20 

6 

14 

17 

8 

14 

6 

6 

9 

20 

5 - - 

748 

PESTICIDE 

aldrin 

uetryne 

minocarb 

atraton 

atrazine 

azinophos-methyl 

barban 

bhc  (other  than gama isomer) 

carbaryl 

carbofuran 

chlordane 

chlorpropham 

cle*eton 

didzlnon 

dieldrin 

dlsulfoton 

dluron 

endosul fan 

endosulfan  sulfate 

endrin 

endrin aldehyde 

ethion 

fenuron 

flumturon 

heptachlor 

heptachlor epoxide 

lindane (gama-bhc) 

1 Inuron 

-. __ .. . I -. .____ __ 

PMITIK - - 
It). BI 
ELLS - - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - 

L OF 
&E$ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f b. OF 
W L E S  - 

3 

7 

7 

7 

7 

7 

7 

3 

7 

7 

3 

7 

7 

7 

3 

7 

7 

3 

3 

3 

3 

7 

7 

7 

2 

2 

3 

7 

- 



COUNTY:  SANTA  BARBARA 

COUNTY:  SAN MlEO 

L ~ 
- - . -- -. - 

PESTlClOE 

___._. __ - - . ___. . .___ - - 

ulrthion 

lethiocarb 

lethomyl 

rthyl parathion 

rxrcrrbate 

m r o n  

neburon 

oxaryl 

prarton 

prcwtryn 

propazinc 

prophan 

propoxur 

reckrcton 

riduron 
riurina 

rirtryn 

S*CP 

terbuthylrzine 

tcrbutryn 

toxaphene 

L 

1OTAL S W L E  RESULTS 

W S l T l V L  - - 
3. OF 
ELLS 
~ - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
- - 

D. OF 

W L E S  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 
0 

f NEGATIVE - - 
. OF 

HPLES - - 
7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

? 

? 

3 
- - 
293 

1- 
+== 

TOTAL - - . OF 

HPLES - - 
7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

1 

7 

1 

7 

3 
- _- 
293 

-- - __ .. __ 

PESIlClOE 

1.2-dichloropropane,  1.3-dichlor 

2.4.5-t 

2.4-0 

rcephrte 

rlachlor 

rldicrrb 

aldrin 

metrync 

rminocarb 

rtrrton 

rtrrtine 

azinophos-rthyl 

brrbrn 

benef in 

-Y 1 

bhc (other  than g w  isomer) 

brouc i 1 

CIPtUl 

carbaryl 

crrbofuran 

carbon  dirul f Ida 

chlordan 

chlordiwfom 

chloropicrtn 

chlorothrlonil 

chlorprophv 

chlorpyrifor 

chlorthrl-dimethyl 

POSITIVE - - 
0. 01 

ELLS 
- - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

a 

a 
c 
( 

I 

I 

I 

- - 

0. OF 

M l E S  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

MEGA1 - - 
.OF 
11s - - 

1 

4 

34 

7 

6 

13 

4 

11 

18 

11 

1s 

10 

22 

6 

5 

4 

7 

6 

28 

27 

0 

4 

6 

6 

6 

27 

6 

6 

- 

- - 
. OF 
WLES - - 

1 

4 

38 

7 

6 

13 

4 

11 

18 

11 

15 

10 

22 

6 

5 

4 

? 

6 

20 

27 

0 

4 

6 

6 

6 

27 

6 

6 

- - 

- - 
TOT - - 

, OF 

.LS - - 
1 

4 

34 

7 

6 

13 

4 

11 

18 

11 

15 

10 

22 

6 

5 

4 

7 

6 

20 

21 

1 

4 

6 

6 

6 

27 

6 

6 

- - 

- - 
-_ - 
1. OF 
MPLES - - 

1 

4 

38 

7 

6 

13 

4 -  

11 

18 

11 

15 

10 

22 

6 

5 

4 

7 

6 

20 

27 

2 

4 

6 

6 

6 



C O W I M :  SANTA  BARBARA COUNTY: SAWR BARBARA 

PESllClOE 

:yanazine 

tal apon 

lbcp 

ldd 

W e  

Mt 

leneton 

jiuinon 

dicadm 

dieldrin 

rttuthoatc 

dtnoseb 

dlphcndd 

dfsulfoton 

diuron 

dm, sodim salt 

endowl f an 

endosulfan  sulfate 

cnda€hal 1 

endrin 

endrin  aldehyde 

eptc 

ethion 

ethylene dibrmide 

fenaniphos 

fenuron 

fluchloralln 

flucmeturon 

- - 
POS 1 

0. OF 
ELLS 

- 
- - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

ci 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

= 

'E 

D. OF 
W L E S  

- 
- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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a 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

__ ___ 
HEM1 - - . OF 

LLS 
__ - 

4 

4 

20 

2 

2- 

2 

10 

12 

4 

1 

7 

I2 

B 

11 

35 

6 

0 

4 

6 

4 

4 

5 

10 

10 

6 

18 

6 

17 

- - 

- - 
- - . OF 
HPLES - - 

4 

4 

20 

2 

2 

2 

10 

12 

4 

4 

7 

13 

B 

11 

3s 

6 

8 

4 

6 

4 

4 

5 

10 

10 

6 

18 

6 

17 

- - 

- - 
707 

_I - 
, OF 
. LS 

4 

4 

_-  .n 

2 

z 
2 

10 

12 

4 

4 

7 

12 

e 
Y1 
35 

6 

B 

4 

6 

4 

4 

5 

10 

10 

6 

18 

6 

17 

- - 

- - 

- - 
- - 
, OF 
lPLES - - 
4 

4 

20 

2 

2 

2 

10 

12 

4 

4 

7 

13 

8 

11 

35 

6 

B 

c 
6 

4 

4 

5 

10 

10 

6 

18 

6 

17 

- - 

_ _ _ _ . . ~  _ _ _ _  _ -  _ _  

PESIICIOE 

-. - 

reptachlor 

kptachlor epoxide 

lindane (gams-bhc) 

I inuron 
malathion 

D W e b  

wpe, dlmethylwinc salt 

W Q a  

merphos 

Pethasidophos 

lethldathion 

lethtocarb 

l e t h m c y c U ~  

ethyl  brmlde 

ethyl parathton 

evinphos 

uexacarbate 

u m r m  

napropamtde 

neburon 

oryzal  in 

oxawl 

paraquat  bis(methylsu1fate) 

parathion 

permethrin 

phorate 

prometon 

- 

___ - 
POS 

I .  OF 
tLLS 

__ - 

- - 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

e 
0 

B. 

0 

0 

0 

0 

0 

0 

0 

0 

c 

( 

0 

a 

0 

I_ 
I_ 

_- - 
E 

1. OF 
WPLES 

0 

0 

0 

0 

0 

0 

0 

0 

0- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r N E W  IVE f - 
of 

1s - - 
4 

4 

11 

22 

10 

4 

4 

4 

6 

6 

6- 

22 

27 

8 

5. 

4 

6 

17 

22 

6 

22 

6 

27 

9 

11 

6 

6 

11 

- - 

__ - 
.OF 
WLES - - 

4 

Q 

11 

22 

10 

4 

4 

4 

6 

6 

6 

22 

27 

c 
3 

4 

6 

k7 

22 

6 

22 

6 

27 

9 

11 

6 

6 

11 

- - 

107a1 - - 
.OF 
LLS - - 
4 

4 

11 

22 

10 

4 

4 

4 

6 

6 

6 

22 

27 

6 

5 

1 

6 

17 

22 

6 

22 

6 

21 

9 

11 

6 

6 

11 

- - 

- - . OF 
WLES - - 
4 

4 

11 

22 

10 

4 

4 

4 

6 

6 

6 

22 

27 

B 

5 

4 

6 

17 

22 

6 

22 

6 

27 

9 

11 

6 

6 

11 

- - 
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COUNTY: SANIA CLARA COURIY:  SANTA CRUZ 

PESIlClDE 

jronetryn 

propachlor 

propan! 1 

propazlne 

propham 

propoxur 

propylene  dichloride 

propyzamldc metabolite 

stlvex 

slmazlnc 

r lae t ryn  

S W P  

tcbuthluron 

t c rbac l l  

terbutryn 

te r ra ro le  

tctrachlorvfnphos 

toxaphene 

t r t adhe fon  

t r l cyc la ro l c  

t r i f l u r a l i n  

vcrnolatc 

xy lem 
-- 

TOTAL S W L E  RESULTS 

Pos 1 

NO. OF 

E L L S  - - 
0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 
- .- 

IE 

0 .  OF 

AMPLE5 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 - 
4 

I. OF 

u s  - - 
I 

I 

1 

1 

1 

1 

13 

1 

1 

1 

1 

1 

I 

1 

I 

1 

1 

I 

1 

I 

I 

1 

8 
- - 

E 

I. OF 

W L E S  

--- 

- -- 

I 

1 

1 

I 

1 

1 

16 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

6 

1 

1 

1 

1 

9 
- - 

169 

TOTAL - - 
.of 
11s - 

1 

I 

1 

1 

1 

1 

14 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

5 

1 

1 

1 

1 

8 
= 

- - 
. OF 
WLES - - 

1 

1 

1 

1 

1 

1 

18 

1 

I 

1 

1 

1 

1 

1 

1 

1 

I 

8 

1 

1 

1 

1 

9 
- - 

173 

I- 

. . .. . .. -. - . . . . - . . . . 

P E S I I C I D E  

. . . . - . .. . . . . .. . ~. . . . .. 

,1,2.2-tetrachloroethdne 

.3-dirhloropropene 

,4 .5- .1  

.4-D 

(2.4-1IB). butoryethanol  ester 

cephat e 

lachlor 

ldtcarb 

ldltarb  sulfol le 

l ldlcarb  sulfoxIdc 

l l d r i n  

winophos-methyl 

ahc (other  than gdlrnd Isomer) 

:aptan 

:arbdry1 

:arbofllran 

chlordane 

chlorothaloni l  

chlorpyr i fos 

coumaphos 

dalapon 

ddd 

dde 

ddt 

ddVP 

decleton 

diazlnon 

dlcamba 

. - - . . __ _. - . .-- - - . . . . __ - _ _  - - 

- - . 

1. OF 

ILLS 
.- . . _ _  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

C 

( 

c 

c 

( 

I 

I 

_- 

_ _  . -. . - _  

NO. OF 

WPLES 
.~ .. - . 

0 

0 

0 

0 

0 

0 

0 

0 

n 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-. - - -. . 

~ . . . - . . . . . . . . - . - .. 
NEGATIVE 

~ _ _  - 
OF 

1s 
- .  .. 

2 

2 

2 

2 

2 

1 

1 

3 

2 

2 

3 

2 

3 

1 

3 

2 

3 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

. . - - _. 

~ __ - .- 
I ,  OF 

4ElPl ES 
. . . .- - - ... 

4 

2 

2 

2 

2 

1 

1 

3 

2 

2 

3 

2 

3 

1 

3 

2 

3 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

-. -. .. . - 

-__^ 

OF 

LS 
. -. . 

2 

2 

2 

2 

2 

1 

1 

3 

2 

2 

3 

2 

3 

1 

3 

2 

3 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

-- .. _ _  -. 

- 

. OF 

4p1e5 
- 

4 

2 

2 

2 

2 

1 

1 

3 

2 

2 

3 

2 

3 

1 

3 

2 

3 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

-_ - -. 
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0
0
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0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
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0
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COUNTY:  SOLAN0 

PESllCIOE 

-.. 

Hazinon 

l i co fo l  

limethoate 

Iinoseb 

disulfoton 

dluron 

cndorulfan 

nethuidophos 

lcthomyl 

methyl bromide 

metribuzin 

ortho-dichlorobenzene 

oryzal In 

paraquat bir(methylsu1fate) 

parathion 

prowton 

p r a t r y n  

propazine 

propylene dichlor ide 

simazine 

t t tbu t ryn  

X Y k K  

= 

TOTAL  SAMPLE RESULTS 

POSITIVE f - 
m. OF 
ELLS - - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 
0 

c 

( - - 

IO. OF 

iAMPLES 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 - 
3 

- - 
MEGA1 - - 

I .  OF 

iLLS - - 
10 

4 

6 

1 

5 

9 

5 

.2  

6 

21 

1 

21 

9 

2 

12 

4 

1 

1 

21 

16 

1 

21 
- - 

- .__ 

E 

I.  of 
W L E S  

- - 

- 
10 

4 

6 

1 

5 

9 

5 

2 

6 

22 

2 

22 

9 

2 

12 

6 

2 

2 

22 

17 

2 

22 
- - 

292 

TOT -- - 
, OF 
.LS - - 

10 

4 

6 

1 

5 

9 

5 

2 

6 

21 

1 

21 

9 

2 

12 

4 

1 

1 

21 

16 

1 

21 - - 

~ - 
I Of 

U'LES - - 
10 

4 

6 

1 

5 

9 

5 

2 

6 

22 

2 

22 

9 

2 

12 

6 

2 

2 

22 

17 

2 

22 - - 
295 

- 

PESTICIDE 

- 

.3-dichloropropene 

lcephate 

Izinophos-methyl 

lenolyl 

:aptan 

:arbaryl 

:hloroplcrtn 

:hlorpyrifos 

jiazinon 

itmethoate 

linoseb 

dluron 

dnoc, s o d i u  sa l t  

endosulfan 

ethlon 

glyphosate. isopropylu lne  sa l t  

malathton 

Damb 

methyl  bromide 

naled 

ortho-dichlorobcnzene 

oryzal In 

paraquat bis(methylsu1fate) 

phosmet 

propylene dichlor ide 

simazine 

xylene 

TOTAL S W L E  RESULTS 

POSITIVE - - 
D. OF 
ELLS - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- 

D. OF 
W L E S  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

NEGAl - - 
.OF 
LLS 
__ - 
100 

1 

13 

11 

10 

20 

8 

13 

10 

20 

10 

8 

8 

1 

12 

2 

1 

7 

100 

5 

100 

1 

2 

11 

100 

8 

100 

- 

- - 
.of 
WlES - - 
101 

1 

13 

11 

10 

20 

a 
13 

10 

20 

IO 

8 

a 
1 

12 

2 

1 

7 

101 

5 

101 

1 

2 

11 

101 

a 
101 

- 
687 

TOT 

OF 

___. - 

. l S  - .__ 

100 

1 

13 

11 

10 

20 

a 
13 

10 

20 

io 

8 

a 
1 

12 

2 

1 

7 

1 0 0  

5 

100 

1 

2 

11 

100 

a 
100 

- 

- - 
, OF 

@LES - - 
101 

1 

13 

11 

10 

20 

8 

13 

10 

20 

10 

8 

a 
1 

12 

2 

1 

7 

101 

5 

101 

1 

2 

11 

101 

8 

101 

- 
687 



COUNTY:  SUTTER 

COUNTY: STAHISLAUS 

- --. 

PESTICIDE 

1.3-dichloroptopene 

arsenic 

atrazine 

braac i 1 

chloropicrin 

copper 

*P 

diuron 

ethylene dibronide 

methyl  bromide 

ortho-dichlorobenzene 

prometon 

propylene dichloride 

simazine 

xylene 

TOTAL  SAWPLE  RESULTS 

POSITlVE - - 
8. OF 
ELLS - 

0 

0 

3 

0 

0 

0 

1 

1 

0 

0 

0 

0 

0 

5 

0 

- 

8. OF 
; W L E S  

0 

0 

6 

0 

0 

0 

2 

4 

0 

0 

0 

0 

0 

12 

0 

24 

NEGATIVE - 
I. OF 

ELLS - - 
8 

1 

25 

20 

i 

1 

13 

19 

1 

8 

3 

20 

8 

23 

10 

- 

- 
D. OF 

W L E S  - 
9 

1 

43 

41 

1 

1 

13 

39 

1 

9 

3 

41 

9 

31 

11 

_(__ 

250 

'f TOTAL - - 
D. OF 
ELLS - 

8 

1 

28 

20 

1 

1 

14 

20 

1 

8 

3 

20 

8 

28 

10 

- 

~ - 
I. OF 
WLES - - 

9 

1 

49 

41 

1 

1 

15 

43 

1 

9 

3 

41 

9 

49 

11 
- - 

283 

PESTICIDE 

.4-0 

ldicarb 

trazine 

zinophor-methyl 

anomy 1 

Nhc (other  than g a m  Isomer) 

Ir-c 1 1 

:aptan 

:arbofwan 

:hlordane 

:hloropicrin 

W P  
llazinon 

dlnethoate 

dinoscb 

disulfoton 

diuron 

endow 1 fan 

endosulfan  sulfate 

endothall 

ethylene  dlbromide 

lindane (gama-bhc) 

r p a .  dimethylamine  salt 

wthidathlon 

methyl  parathion 

mllnate 

oxanyl 

parathion 

PosirrVE - - 
1. OF 
ELLS - - 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 
a 
a 
c 

t 

( 

( 

- - 

- - 
1. OF 
WLES - 
~ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

- - 

NEGATIVE l= - - 
OF 

LS - - 
6 

6 

24 

3 

10 

1 

1 

2 

6 

4 

4 

34 

4 

4 

14 

8 

4 

4 

4 

1 

3 

1 

3 

1 

10 

5 

2 

1 

- - 

- - 
.OF 
WLES - - 

6 

6 

24 

3 

10 

1 

7 

2 

6 

9 

4 

34 

4 

4 

14 

8 

4 

4 

4 

1 

3 

1 

3 

1 

10 

5 

2 

1 

- - 

F- - - 
WTAL 

OF 

.LS - - 
6 

6 

24 

3 

10 

1 

7 

2 

6 

4 

4 

34 

4 

4 

14 

8 

4 

4 

4 

1 

3 

1 

3 

1 

10 

5 

2 

1 

- - 

- - 
I. OF 
WLES - 

6 

6 

24 

3 

10 

1 

7 

2 

6 

4 

4 

34 

9 

4 

14 

8 

4 

a 
4 

1 

3 

1 

3 

1 

10 

5 

2 

1 



COUNTY: SUTTER COUNIY: IEHAPIA 

ws: 
P E S l I C l O E  NO. OF 

WELLS 

phosrlone 0 

proprni l  

0 siuszine 

0 

0 thiobencrrb 

-_ 

TOTAL SAMPLE RESULTS 

COUNTY: IEHAHA 

.~ -- 

PESTlClOE 

~ -- 
1.2,4-trichlorobenzene 

1.3-dichloropropene 

2.4,6-trichlorophenol 

2.4-0 

2.4-dlnitrophenol 

acenapthene 

r l d r l n  

aretryne 

atrazine 

benomyl 

bhc (other  than  gama isomer) 

brmaci  1 

captan 

chlordane 

=r 

IVE 

NO. OF NO. OF NO. OF NO. OF NO. OF 

TOTAL NEGATIVE 

SWLES SWLES uLus SWCES WELLS 

0 

2 2 2 2 0 

25 25 25  25 0 

1 1 1 1 0 

1 1 1 1 

0 205 

POSI l IVE  - _.-- - 
No. Of 
IJELLS 
- 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

1 

0 

0 

-- - 

NO. OF 
SAMPLES 

0 

0 

0 

0 

0 

0 

0 

0 

18 

0 

0 

4 

0 

0 

-. 
NEGA 

1. OF 
ELLS 

- 

.- - 
4 

29 

4 

6 

4 

4 

29 

6 

5 1  

40 

30 

27 

1 

30 

___ - 

'E 

3. OF 
WPLES 

___ - 

- 
4 

29 

4 

6 

4 

4 

30 

6 

55 

4 1  

31 

33 

1 

31 

.- 

=r . - 
TO1 - 

D. OF 
ELLS 
- 

4 

29 

4 

6 

4 

4 

29 

6 

58 

40 

30 

28 

1 

30 

___ - 

205 

-_ - 
- -- 
0. OF 
W L E S  
- 

4 

29 

4 

6 

4 

4 

30 

6 

73 

41 

31 

37 

1 

31 

- - 

I '  

. -_ . - - - ... _. - . - .. . -. - 

PESlIClOE 

___-. 

:yanazine 

liaztnon 

I k l d r i n  

Iinoseb 

l i su l fo ton  

tiuron 

endosulfan 

endosulfan sul fate 

endrin 

endrin aldehyde 

heptachlor 

heptachlor  epoxide 

hexrchlorobenzene 

1 indane  (gama-bhc) 

m e t h y l  

aethyl bromide 

u t r i b u z l n  

naphthalene 

ortho-dichlorobenzene 

paraquat b i r (u thy lsu1fa te)  

p r r r th lon  

phosrlone 

p r a t o n  

p r a e t r y n  

proprrine 

propylene  dtchlortde 

simazine 

terbutryn 

.. - .- .- 

POSl 

I. OF 
:LLs 

- 

- 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

- - 

-. - - __ 
E 

I. OF 
W L E S  

- - 

___ - 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

0 

= 

NEGAl 

OF 
- 

1s 
- ... 

6 

54 

30 

54 

2 

25 

3 1  

30 

30 

30 

30 

30 

4 

30 

3 

29 

6 

4 

29 

16 

44 

14 

24 

6 

6 

29 

76 

6 

= 

- 
OF 

WLES 
- - 

6 

55 

31 

56 

2 

33 

32 

31 

31 

31 

31 

31 

4 

31 

3 

34 

6 

4 

33 

16 

45 

14 

38 

6 

6 

29 

07 

6 

- - 

54 

30 

54 

2 

25 

31 

30 

30 

30 

30 

30 

4 

30 

3 

29 

6 

4 

29 

16 

44 

14 

24 

6 

6 

29 

70 

6 

- 
. OF 
WLES 
-. _- 
~ 

6 

55 

31 

56 

2 

33 

32 

31 

31 

31 

31 

31 

4 

31 

3 

34 

6 

4 

33 

16 

45 

14 

38 

6 

6 

29 

93 

6 

- - 



COUNTY:  TUL-ARE 

CWNTY:  TEHAW 

PESTlClDE 

toxaphene 

xylene 

TOTAL S W L E  RESULTS 

COUNTY: TU1 HITY 

E8 1077 1105 

PO31 

PESTICIDE NO. OF 

WELLS 

2.4-0 

0 toxaphene 

0 sllvex 

0 methoxychlor 

0 llndane (gama-bhc) 

0 cndr 1 n 

0 

TOTAL  SAHPLE  RESULTS 

1M I NEGATIVE 1 TODiAl 

no. OF 

W L E S  

0 12 12 

-- 7 
PESTICIDE 

___- .. __- 

1.2.4-trlchlorobenzene 

1.2-dichloropropane.  1.3-dichlor 

1.3-dlchloropropene 

!.4.6-trfchlorophenol 

?,4-0 

!,c)-dinltrophenol 

mcenapthenc 

mcephate 

nlachlor 

aldicarb 

aldlcirb  sulfone 

rldtcarb  sulfoxlde 

aldrin 

aaetryne 

atrazine 

benay 1 

bhc  (other  than gama Isomer) 

branac 1 1  

captan 

carbaryl 
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