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Backgr ound

In 1994, Dr. Val Connor of
CVRWXCB Initiated NMonitoring
of Gty of Stockton Sloughs
duri ng St or mhat er Runof f
Event s

— Supported by US EPA and CVRWXB
19953999 Testing Conti nued by
Del t aKeeper

— Supported by Del t aKeeper and
CALFED

Sanples Tested by UG Davis
Toxi col ogy Laborat ory for
Toxicity to:

— Zoopl ankt on (Ceri odaphni a)

— Fat head m nnow | arvae (Pinephales
pronel as)

— Al gae (Sel enastrun

More  Than 160 Toxicity Tests
Per f or ned
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Synopsis

Beginning in 1994, the Central Valley Regional Water Quality Control Board (CVRWQCB)
under Dr. Val Connor’s leadership with support of a US EPA grant and with the assistance of the
University of California, Davis, Aquatic Toxicology Laboratory (UCD-ATL), initiated a study
of aquatic life toxicity in the city of Stockton’s sloughs/rivers during stormwater runoff to these
waterbodies. In 1996, Bill Jennings, the DeltaKeeper continued the studies through sample
collection and funding of toxicity testing. CALFED made grant support available in 1998-1999
to the DeltaKeeper to conduct aquatic life toxicity studies in the Sacramento-San Joaquin River
Delta. The sampling of the Delta included several locations within the city of Stockton
sloughs/rivers.

In these studies, samples of stormwater runoff were obtained from Mosher Slough, Five Mile
Slough, Calaveras River, Walker Slough-Duck Creek and the Smith Canal. Smith Canal and
Five Mile Slough receive stormwater runoff only from the city of Stockton. Mosher Slough,
Calaveras River and Walker Slough also at times receive stormwater runoff from agricultural
areas and agricultural return (tailwaters) upstream of the city of Stockton. All of these
waterbodies discharge to the Sacramento-San Joaquin River Delta and are tidal freshwater
within the city of Stockton with a one- to three-foot tide. For some areas of the City, dry
weather flow and stormwater runoff in the City’s storm sewers is pumped to the sloughs/rivers.
Approximately 160 aquatic toxicity tests and associated chemical measurements of stormwater
runoff and dry weather flow were conducted from 1994-1999. This report presents the data
obtained in the studies and summarizes the results.

All samples of the city of Stockton sloughs/rivers collected in these studies during stormwater
runoff events were toxic to Ceriodaphnia, a freshwater zooplankton. Typically 1 to 2 TUa of
Ceriodaphnia toxicity was found with some samples containing about 4 TUa of acute toxicity to
Ceriodaphnia. In general, dry weather flow conditions were nontoxic to Ceriodaphnia. The
stormwater runoff samples and dry weather flow samples were nontoxic to the fathead minnow
larvae and the alga, Selenastrum



g i - i el -
li1g = ! 3 5 EE L E I ]f
= = 2= |5
e MILE g |2 gl J H 3.8
T =] 1.1 1.2 2 L ¥
= A -
Talzs PR
AR 2 ik 7 el ATIO |2
sher | ATLAS 2 25 m ‘J; ] : e
5 i 3
; i TRACT : E
G, SHIMA - T
RINDGE S
T | TRACT |

TRACT il

T waigHr )

— HJSE s
L e
@?&M\Eﬂt{;‘jmmm ISLAND
ol £ {g ¥
s o | E: =

s, R

acT

ST AT

1
WHISKEY 5[ DUGH
INES

EVEE

CARLIN

Stockton Slough Sampling Sites

1 Mosher Slough - Mariner’s Drive bridge at I-5

2 Five-Mile Slough - at Plymouth Road bridge

3 Calaveras River - at Woods Bridge, north of UOP campus

4 Smiths Canal - at Pershing Avenue bridge

5 Mormon Slough - at Lincoln Street bridge

6 Walker Slough - at Manthey Road bridge and I-5 (Van Buskirk Park)
7 Smiths Canal - at Yosemite Street

8 Mormon Slough - at Turning Basin

9 Walker Slough - upstream from confluence with Duck Creek




10/ 5/ 94 & 10/ 6/ 94

Exanpl e Dat a
St ockt on Urban Run-off

8- day Ceri odaphni a Test 2

REPTOQUCT T OMN
(neonat es/ adul t IVb_rtal
Tr eat nent - ity
e | S0 (%
Dilute El 38. 6 1.5 |, 0.0
SSEPAIVH 28. 7 2.3 0.0
Five-M 1 e 100
Sl ough 0.0 0.0 (2)
Cal aver as 100
R ver 1.2 0.6 ”
Mosher 100
Sl ough 0.0 0.0 (2)
VWl ker 100
Sl ough 14.9 1.5 )




Concl usi ons

St or mhat er Runof f to St ockt on
Sl oughs | nvesti gat ed duri ng
199443999 Caused Sloughs to Be
Toxic to Ceri odaphni a

Typically 1 to 2 TUa (acute toxic
units) Present in Stockton Sl oughs
during Stormwater Runoff Event

Concentrati ons of Di azi non &
Chl or pyri f os I N St ockton’s
Sl oughs/ Rivers & O her Waterbodies
Frequently Exceeded CA DFG
Recommended Criteria Fol | ow ng
St or mvat er Runof f Events.
Exceedance Wuld Cause Waterbodies
to Be in Violation of TMDL Goals
(Nunerically Equal to Criteria) for
Control of Aquatic Life Toxicity
Caused by These Pestici des

Sanpl es Col | ect ed Day after
Stormmater Runoff Event Wre, 1In
General, Non-Toxic & Had Low Level s
of OP Pesti ci des

St or mnvat er Runof f to These
Wat er bodi es Generally D d Not Cause



Concl usi ons (cont a

Based on Toxicity Identification
Evaluations (TIEs), PBO & ELISA
Test i ng, Di azinon Was  Chem cal
Primarily Responsi ble for Qbserved
Toxicity. Sone  Sanpl es Had
Sufficient Concentrati ons of
Chl orpyrifos to Contribute to
Toxicity Found

Based on Limted TIE Studi es Using
EDTA to Conplex Heavy Metals,
Heavy Metals Do Not Appear to
Contri bute to Aquati c Life
Toxicity Found

Sone | ndi cati on of Possi bl e
Pyrethroid Pesticide Toxicity as
| ndi cat ed by PBO Enhanced Toxicity

Aquatic Life Toxicity Found in
Cty of Stockton Stormnater Runoff
SSmlar to That Found 1n U ban
Stormnat er Runoff i1n San Francisco
Bay Regi on, Sacranent o Ar ea,
Orange County, CA, Los Angeles, &
San D ego.

St or mnat er Runof f - Associ at ed
Toxicity Has Caused Sever al

. . v RN



Recommendati ons for Future
Wor k

Need to Evaluate Water CQuality/Ecol ogical
Significance of Periodic, Toxic Pulses
Associated wth Stormmater Runoff Events
in Cty of Stockton on Aquatic Life
Resources  of Sl oughs/Rivers & Near by
Delta. Slough/River Backwater Areas Coul d
Be Inportant Nursery Gounds for Delta
Fish That Are Being Adversely I npacted by
Current OP Pesticide-Caused Aquatic Life
Toxicity

US EPA Has Announced Phase-CQut Use of OP

Pesticides Diazinon & Chlorpyrifos in
Resi dent i al Ar eas during 2001
(Chlorpyrifos) and by 2005 (D azinon).
This Means There WII Be Significant

Decrease in, or Elimnation of, Aguatic
Life Toxicity Caused by Residential Use of
These Pesticides in Residential Areas in
St ockton, within a Few Years.

Since Phase-Qut of Residential Use of
Di azi non & Chlorpyrifos WIl Result in Use
of Q her Pesti ci des That Have the
Potential to Be Present in Stormnater
Runof f, | mpor t ant to Determ ne  \WWhat
Pesticides Are Being Used on Residential
Properties, Anounts Used, How & Wiere They
Are Being Applied, and Concentrations &
Toxicity in Stormnat er Runoff.

Need to Understand How Use of Pesticides
In Residential Areas for Termte and Ant
Control, and Lawn & Garden Pest Control
Leads to Stormmater Runoff That |s Toxic
to Ceriodaphnia & QG her Fornms of Aquatic
Life



TMDL Devel opnent for Aguatic
Life Toxicity Caused by OP
Pesticides D azinon &

Chl or pyri fos

Conponents of TNDL

e Techni cal TMDL

— Probl em St at enent
— Nuneric Targets Report
— Source Anal ysis
— Li nkage Anal ysi s
— TMDL Report
| npl enent ati on Pl an

— Al |l ocati on of Responsibility
anong Sour ces

— Fundi ng of Sour ce
Cont r ol / Managenent Program

— Monitoring of Effectiveness of
Managenent Pl an
TMDLs Normally Inplenented in
Phased Approach Using Adaptive
Managenent Plan for Each Phase



Regul atory Requirenents

In Accordance wth US EPA
Cl ean Water Act Requirenents,
the CVRWXCB Has Adopted a
Basin Plan pjective of No
Toxicity 1In Anbient Wters.
CVRWQCB (1998) St at ed,

“Toxicity
Al | wat er s shal | be

mal nt al ned free of t OXiI C
substances 1 n concentrations

t hat produce detri nent al
physi ol ogi cal r esponses I N
hunman, pl ant, ani mal , or

aquatic life.”



Water Quality Criteria

ACTUTE CThVC CNTOni ¢ CCC
Fr eshwat er
Criteria (1-hr) (4-day aver age)
g g
Di azi non 80 50
Chl or pyri f 20 14
0S
ACUTE CNhC CNT O ¢ CCC
Sal t wat er
: : (1-hr) (4- day aver age)
Criteri a
"Chl or pyri1 crgL crgtl
Py 20 9
0S
Source: Siepmann, S. and Finlayson, B., “Water Quality

Criteria for Di azi non and Chl orpyrifos,”
California Depart nent of Fi sh and Gane,
Adm ni strative Report 00-3, Rancho Cordova, CA

(2000) .



Sunmmary of Water
Quality Targets for
TMDL

Criterion
Met hod
(ng/ L)
US EPA Method as Used by Acut e: 90
US EPA Chr oni c: NA
US EPA Method as Used by Acut e: 80
CDFG Chr oni c: 50
Site-Specific ojectives NA*
Acute Bth Percentile:

Probabi |1 stic Ecol ogi cal
Ri sk Assessnent: All

rgani sns

1, 117

th i .
ARl g 1M pRercent| Le

Probabi |1 stic Ecol ogi cal
Ri sk Assessnent:
Art hr opods

| LS
1795

Acut e 10th Percentil e:

453

Mesocosm M crocosm NESOCOSWI 8, 400

| nvert ebrates LOECs M crocosm 9, 100
Mesocosm M crocosm

Cl adocer ans LOECs Mesocosm 2,300
Ceri odaphnia “No Effects” NA

Level Met hod
Sour ce: SRWP, “Water Quality Managenent Strategy for
Di azinon in the Sacramento and Feather Rivers,” Sacranento

*

Ri ver
(2001).
Coul d conduct
of toxic pulses caused
benefi ci al

Wat ershed Program Organophosphate Focus G oup,

by

May

site-specific studies to denonstrate inpact

stormmater runoff on the

uses of waterbodies receiving the runoff.



Ur ban St or mvat er Runof f
Toxicity: Future
| ssues

e Shift from OP to O her
Pesti ci des
— Likely Pyrethroid Pesticides

« Toxicity S as G eat, or
G eater, for Zoopl ankton

« Also Hghly Toxic to Fish

 Lack Rel | abl e Anal yti cal
Met hods for Pyrethroid
Pesti ci des

e Pyrethroid Pesticides Have
Greater Affinity to Solids

— Less Transport?

 Need Funds for Monitoring
Effects of Change from OP to
Pyret hroi d or Q her
Pesticides on Aquatic Life
Toxicity in Urban Waters

« Eval uate WAt er Quality
Sl gni ficance of Toxic Pul ses

Fom I mAanrm CH+ Av vvan+ A~ M i~ ~~f F



Pro- Acti ve Approach

« Since US EPA OPP and CA DPR
Pesti ci de Regi stration
Approaches Do Not Require
Eval uation of the Potenti al
for Stormnvater Runoff to Lead
to Aquatic Life Toxicity iIn
Receiving Waters, Need Pro-
Active Approach to Evaluate
Wiere Pesticides Are Appli ed,
Whet her St or mnat er Runof f
Causes Agquatic Life Toxicity
In the Waters Receiving the
Runof f

« See Lee, G F., and Jones- Lee,
A., “Pro-Active Approach for
Managi ng Pesti ci de- Caused
Aquat i c Life Toxicity,”
Report of G Fred Lee &
Assocl at es, El Macer o, CA
(2000).
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