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2151 Alessandro Drive, Suite 100
SUBJECT: Evaluation of Natural Attenuation Rates of Ventura, CA 93001
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Calleguas Creek Watershed (OCP/PCB
TMDL Special Study #3) Elizabeth Yin
2397 Shattuck Avenue, Suite 204
Berkeley, CA 94704
510.883.9873
Summary

The Total Maximum Daily Load for Organochlorine Pesticides, Polychlorinated Biphenyls, and
Siltation in Calleguas Creek, Its Tributaries, and Mugu Lagoon (TMDL) was adopted by the Los
Angeles Regional Water Quality Control Board (Regional Board) on July 7, 2005 and became
effective on March 24, 2006.! The TMDL was developed to address impairments to Calleguas
Creek and its tributaries caused by organochlorine (OC) pesticides and polychlorinated biphenyls
(PCBs) in water, sediment, and fish tissue. These constituents are often referred to as legacy or
historic pollutants due to their persistence in the environment despite enactment of regulations to
restrict or ban their use. The TMDL established fish tissue concentration targets for total PCBs
and a suite of 15 OCPs. Interim and final waste load allocations (WLAs) for POTW effluent and
urban discharges, and load allocations (LAs) for agricultural discharges, were established for
“Category 1” constituents (chlordane, DDT, DDD, DDE, toxaphene, PCBs and dieldrin).

The TMDL included three required special studies. This memorandum has been prepared to
satisfy the requirement for Special Study #3 (Requirement 16 in the implementation schedule).
Special Study #3 has a deadline of ten years after the TMDL effective date (i.e., March 24, 2016)
and is described in the TMDL as follows:

I Resolution No. R4-2005-010
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Evaluate natural attenuation rates and evaluate methods to accelerate organochlorine
pesticide and polychlorinated biphenyl attenuation and examine the attainability of
wasteload and load allocations in the Calleguas Creek Watershed.

Submittal of this memorandum to the Regional Board fulfills Requirement 16 of the
implementation schedule for the TMDL for the following parties:

e POTWs — Camrosa Water District, Camarillo Sanitary District, Ventura County
Waterworks District No. 1, and the Cities of Simi Valley and Thousand Oaks;

e Urban Dischargers — Cities of Simi Valley, Thousand Oaks, Camarillo, Moorpark, and
Oxnard, Ventura County Watershed Protection District, and the County of Ventura Public
Works Agency;

e Agricultural Dischargers consisting of the entities represented by the Ventura County
Agricultural Irrigated Lands Group (VCAILG) within the Calleguas Creek Watershed, a
subdivision of the Farm Bureau of Ventura County; and

e Other dischargers consisting of U.S. Department of Navy and Caltrans.

As part of the special study, TMDL compliance monitoring data was examined to determine the
degree to which final WLAs and LAs, and TMDL fish tissue targets have already been attained in
the watershed. The results indicate that the final sediment allocations have already been attained
for almost all combinations of reaches and constituents. However, 4,4 -DDE concentrations in
sediment exceeded the final allocation in all reaches as recently as 2013 or 2014, depending on the
reach. Final WLAs for all Category 1 constituents have been attained for the three POTWs that
discharge to surface water. None of the fish tissue targets for Category 1 constituents are currently
met throughout the watershed, with the exception of the target for dieldrin, which has been met
since 2008.

The subsequent steps taken for the special study can be summarized as follows: (1) time series
analyses were performed to estimate dates by which allocations and fish tissue targets were likely
to be met, (2) waterbody/constituent combinations were identified for which attainment of
allocations and/or fish tissue targets may occur after the TMDL deadline, and (3) methods for
accelerating attenuation in the latter cases were evaluated.

The results of the special study support a prediction that attenuation of OCPs and PCBs is
proceeding fast enough to lead to attainment of fish tissue targets (in freshwater reaches) and final
sediment allocations by the TMDL deadline in 2026 in most cases. However, additional time may
be needed to meet pertinent limits for 4,4'-DDE and toxaphene in fish tissue and sediment in
Revolon Slough. Several agricultural sediment management BMPs are not completely adopted at
present by growers in Revolon Slough watershed. Increased implementation of these BMPs may
be the best route for accelerating attenuation of 4,4'-DDE and toxaphene in the receiving water
sediment, but it is likely that additional time will still be needed to meet the limits. Control of
sediment in agricultural discharges is more likely to enhance attenuation of 4,4'-DDE and
toxaphene than detention basins for urban runoff.
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Background on TMDL Limits

During the development of the TMDL, constituents were assigned to one of two categories based
on available monitoring data. Category 1 constituents were those for which exceedances were
observed more frequently than allowed based on State Water Resource Control Board (SWRCB)
listing guidance.?> Category 2 constituents were those for which exceedances were within
allowable frequencies (and thus would not justify 303(d) listings). Among other limits, the TMDL
established fish tissue concentration targets for constituents in both categories (total PCBs and a
suite of 15 OCPs). However, the TMDL established interim and final waste load allocations
(WLAs) for POTW effluent and urban discharges, and load allocations (LAs) for agricultural
discharges, for the Category 1 constituents only:

e chlordane (sum of alpha and gamma-chlordane)

e 44'-DDT
e 44'-DDD
e 44'-DDE
e dieldrin

e PCBs

e toxaphene.

The allocations for urban dischargers and irrigated agriculture were established as concentrations
in bottom sediment in receiving waters. The allocations for POTWs were established as
concentrations in effluent. The TMDL schedule provided 20 years after the TMDL effective date
for attainment of final WLAs and LAs (i.e., March 24, 2026).

The TMDL fish tissue targets for Category 1 constituents are listed in Table 1. The fish tissue
targets in the TMDL were derived from California Toxic Rule (CTR) human health criteria and
were designed to protect humans from consumption of contaminated fish or other aquatic
organisms. USEPA originally developed the CTR criteria for human consumption of fish by (1)
determining OCP and PCB concentrations in fish tissue that would be protective of human health
assuming a consumption rate of 6.5 g per day, and (2) converting fish tissue concentrations to
water column concentrations using bioconcentration factors (BCFs). For the TMDL, BCFs were
used to convert CTR human health (consumption) criteria back to fish tissue targets.
Consequently, attainment of the fish tissue targets in the TMDL is functionally equivalent to
attainment of the CTR water column human health criteria for consumption of aquatic organisms.

2 State Water Resources Control Board (SWRCB) 2004. Water Quality Control Policy for Developing California’s
Clean Water Act Section 303(d) List. September 30, 2004.
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Table 1. TMDL Fish Tissue Targets for Category 1 Constituents

. Target
Constituent .
(ng/g wet weight)

4,4'-DDE 32
4,4'-DDD 45
4,4'-DDT 32
Toxaphene 9.8
Chlordane (alpha + gamma) 0.83
PCBs (sum of arochlors) 5.3
Dieldrin 650

WLAs for POTWs were generated using procedures in the State Water Resources Control Board
(SWRCB) 2005 Policy for Implementation of Toxics Standards for Inland Surface Waters,
Enclosed Bays and Estuaries of California (SIP) using CTR criteria for aquatic life and human
health. The final WLAs for POTWs were expressed as both daily maximum limits and monthly
averages. The monthly averages are lower limits than the daily maxima and were used for data
screening in this study; they are presented in Table 2.

Table 2. Final Monthly Average LAs for POTWSs

Constituent LA (ng/L)
4,4'-DDE 0.59
4,4'-DDD 0.84
4,4-DDT 0.59

Toxaphene 0.16

Chlordane (alpha + gamma) 0.59
PCBs (sum of arochlors) 0.17
Dieldrin 0.14

Final sediment-based allocations are presented in Table 3. The technical approach used to develop
the TMDL relied on an assumption that the relationship between OCP or PCB concentrations in
fish and sediments is linear. The sediment-based allocations were designed by determining for
each Category 1 constituent the greater percent reduction in baseline sediment concentrations that
would be necessary to result in attainment of either the fish tissue target (based on CTR criteria for
protection of human health consumption, as explained above) or water column targets (the latter
based on CTR chronic criteria for protection of aquatic life). The resulting sediment-based
allocations were thus intended to ensure attainment of the TMDL fish tissue targets, the underlying
CTR water column criteria human health (consumption), and the CTR water column criteria for
protection of aquatic life (chronic criteria). The reliance on sediment allocations to meet targets in
several media is appropriate for the OCPs and PCBs, which are predominantly particle bound in
the environment. Owing to the inadequacy of data sets for Category 1 constituents other than 4,4°-
DDE at the time of TMDL development, and considering the refractory nature of 4,4’-DDE, the
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percent reductions were conservatively developed using data for 4,4’-DDE and applied to the
baseline concentrations for other constituents to derive their allocations.

Table 3. Final Sediment WLASs for MS4s and LAs for Agricultural Dischargers (ng/kg)

Calleguas Creek, Arroyo Las

Constituent Mugu Lagoon Fé?:,’ﬁ'gohn Posas, Arroyo Simi, and Conejo
Creek

4,4'-DDE 2,200 1,400 1,400

4,4'-DDD 2,000 2,000 2,000

4,4'-DDT 300 300 300

Toxaphene 360,000 1,000 600

Chlordane (alpha + gamma) 3,300 900 3,300

PCBs (sum of congeners) 180,000 130,000 120,000

Dieldrin 4,300 100 200

Sources of Data

Bioaccumulation of legacy pollutants in aquatic organisms, and their predators, is the principal
beneficial use impairment addressed by the TMDL. Consequently, the fish tissue targets are the
most closely linked to the protection of beneficial uses. Owing to (1) the functional equivalency of
the fish tissue targets and pertinent CTR water column criteria, and (2) the design of the sediment-
based allocations (designed to result in attainment of fish tissue targets), the time series analyses
for this study were conducted using fish tissue and bottom sediment data sets only. POTW effluent
data was screened using final monthly average WLAs for effluent, but time series analysis was not
conducted. The sources of data used in the study are listed in Table 4. The fish data set includes
data considered during the development of the TMDL, plus additional data collected since then,
primarily through TMDL compliance monitoring. The distribution of fish tissue samples by
individual fish species across time is presented in Table 5.

Table 4. Sources of Data Used in the Study

Monitoring Program/ Data Source Range of Sample Dates

Fish Tissue

Toxic Substances Monitoring Program 4/30/1985 8/9/2000
CCW TMDL Work Plan Monitoring 12/16/2003 8/26/2004
Bay Protection and Toxic Clean Up Program 10/5/1992 10/5/1992
CCW TMDL Monitoring Program 8/5/2008 8/11/2015
Sediment

Toxic Substances Monitoring Program 6/2/1992 6/4/1992
Bay Protection and Toxic Clean Up Program 6/19/1996 2/6/1997
Calleguas Creek Characterization Study 11/5/1998 8/20/2004
Hill Canyon Waste Water Treatment Plant NPDES 2/1/1993 8/2/1995
United States Navy 1/4/1994 1/7/2005
RWQCB Database 6/18/1996 6/19/1996
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Monitoring Program/ Data Source Range of Sample Dates

Simi Valley Sanitation Division 12/6/1993 12/6/1993
State Mussel Watch Program 1/29/1989 9/10/1992
CCW TMDL Work Plan Monitoring 2/25/2004 2/26/2004
CCW TMDL Monitoring Program 8/5/2008 8/20/2014
POTW Effluent

CCW TMDL Monitoring Program 2008 2014
NPDES Permit-Related Monitoring 2008 2014

Current Conditions

The reaches contained in the Calleguas Creek watershed are illustrated in Figure 1. Binning data
by combining reaches was necessary to conduct several of the analyses. For initial screening and
(eventual) time series analysis, fish data was binned into the following three subwatersheds:

e Combined Calleguas Creek Subwatersheds (Reaches 2, 3, 6, 7, 8, 9A, 9B, 10, 11, 12, 13)

e Revolon Slough Subwatershed (Reaches 4, 5)
e Mugu Lagoon (Reach 1)
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Figure 1. Reaches in Calleguas Creek Watershed
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Table 5. Numbers of Fish Tissue Samples in Which One or More TMDL Constituents were Measured, by Year. Sample Sizes are for All
Reaches Combined.

Species
(Common
name)

Avail Info.
on Tissue
Type

Fish
Length
(mm)

1985

1986

1987

1988

1989

1990

1991

1992

1993

1997
1998

1999

2000

2001

2002

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

2015

Reaches

Goldfish

Fillet [a]

I

Fillet w/
skin

Composite,
Fillet w/
skin

Whole [a]

Fathead
Minnow

Fillet [a]

Whole

Composite,
Whole

13

Whole [a]

Carp

Composite

Composite,
fillet

Fillet w/
skin

Composite,
fillet
w/skin

Muscle [a]

Whole

Composite,
whole

Composite,
whole

Brown
Bullhead

Fillet [a]

Bullhead

Fillet [a]
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e Avallinfo. | Fish | w) ol 5l gl al 2|2 |2/ 28l 25|28/ 8|39 2/2|g 8 5|88l ez al s
(Common on Tissue Length ol o o ao| ol ol ol o o | | o| o| | | ©| ©| ©| ©| © | ©o| ©o| ©| ©| ©o| ©o| ©o| ©of ©of| ©
- - - - - - - - - - - - - - - o~ ~N ~N ~N o~ ~N o~ o~ ~N ~N o~ o~ ~N ~N o~ ~N
name) Type (mm)
California Whole [a] - 1
Killifish
Arroyo Chub | --- 0-85 2
- 86-112 2
Composite - 9
Composite 29-51 3
Composite 43-60 3
Composite 53-97 3
Composite 65-90 3
Whole - 1
Whole [a] - 11 3 41 11
Composite, 50-70 3
whole
Black Fillet [a] - 1| 2 1
Bullhead
Fillet w/ - 1 2
skin
Muscle [a] - 5 9
Whole - 1
Green Fillet [a] -- 1 1
Sunfish
Muscle [a] -- 2 6
Large Mouth | Composite -- 1
Bass
Whole -- 5
Mosquitofish | Whole [a] -- 1 1 2
Composite 130- 3
160
Arroyo Chub Mixed -- 2
and Fathead Species
Minnow Composite,
whole
Carp and Mixed -- 1
Fathead Species
Minnow Composite
OCP/PCB TMDL Special Study #3 Page 8 of 30
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i Avallinfo. | Fish | 9| ol sl sl gl ol o sl 2|l 3|2l 8| 58|88l a|8lal2|s s s|slelslzl gl sls
(Common on Tissue length | &| o| o| o 0| | | o| o| o| o| o 0| | | ©6| 6| 6| 6| 6| 6| | 6| 6| 6| o| o| o| o| | ©
- - - - - - - - - - - - - - - o~ ~N ~N ~N o~ ~N o~ o~ ~N ~N o~ o~ ~N ~N o~ o~
name) Type (mm)
Carp, Mixed -- 1
Fathead Species
Minnow, and | Composite
Green
Sunfish
Goldfish and Mixed -- 1
Large Mouth | Species
Bass Composite
Mugu Lagoon

Bait Fish Composite, 50-80 3

whole
Barred Whole -- 6
Sandbass
Topsmelt Whole [a] -- 1

- 28
Flat Fish Fillet -- 1
Grass Whole - 10
Rockfish
Longjaw Fillet [a] -- 1
Mudsucker
Shiner Perch Fillet [a] -- 1

Whole -- 1

[a] - 1
Gray 1 1 1 1 1 1 1
Smoothound
Shark

[a] Data for these samples contained an unexplained field entitled "CompNo" which is populated with up to a double digit number. This may signal that the sample was a composite.
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As is evident from Table 5, useful time series can only be constructed for a few species of fish.
The record from the pre-TMDL period is sporadic, and it has not been possible to reliably catch
fish of any species during successive compliance monitoring events since 2008. Many species of
fish appear only once in the record extending up to 2015. A time series including older samples
(e.g., 1980s-1990s) and more recent samples (e.g., 2000 and onward) is not available for any of the
fish species obtained to date in Mugu Lagoon.

Time series graphs combining the data for all species are provided in Attachment 1 for each
(subwatershed) x (constituent) combination.> The TMDL tissue target is displayed in each graph
as a broken red line. The most recent sampling events for fish conducted through the CCW TMDL
Monitoring Program occurred in summer 2015. Further generalizations about the status of fish
tissue in 2015 are as follows:

4,4’-DDE: Most fish tissue samples exceeded the TMDL target in all three subwatersheds.

4,4’-DDD: Most samples in Calleguas Creek Subwatershed and Mugu Lagoon were below the
TMDL target. Several samples exceeded the target in Revolon Slough subwatershed.

4,4-DDT: No samples exceeded the target in Calleguas Creek Subwatershed. The majority of
samples from Mugu Lagoon were below the target. Several samples exceeded the target in
Revolon Slough Subwatershed.

Toxaphene: Most samples exceeded the target in all three subwatersheds.
Chlordane: Most samples exceeded the target in all three subwatersheds.

PCBs: Some samples were below the target in Calleguas Creek subwatershed. Most samples were
above the target in Revolon Slough subwatershed and Mugu Lagoon.

Dieldrin: The target was met throughout the watershed.

Sediment monitoring data from the CCW TMDL Monitoring Program (beginning in 2008) was
screened to determine if, and where, the final sediment-based allocations have already been
attained in the watershed. Results are presented in Table 6. The results indicate that the final
sediment allocations have already been attained for almost all combinations of reaches and
constituents. PCBs, dieldrin, and chlordane have not been detected in sediment in any of the
sampled reaches since 2010 or earlier. Toxaphene has rarely been detected in sediment since the
TMDL was adopted, and exceedances of the final sediment allocation for toxaphene in more than
one consecutive sampling event have only been documented in Revolon Slough. The final
sediment allocation for 4,4-DDT has been met throughout the watershed except for a recent
exceedance in Arroyo Las Posas (preceded by non-detects for several years) and two recent
exceedances in Revolon Slough (also preceded by non-detects for several years). The final
sediment allocation for 4,4"-DDD has been met throughout the watershed except in Mugu Lagoon.
4,4’-DDE concentrations in sediment exceeded the final allocation in all reaches as recently as
2013 or 2014, depending on the reach.

POTW effluent data collected since 2008 was screened to determine if the final effluent-based
WLASs have already been attained for the three POTW:s that discharge to surface water. Results

3 Time series graphs for dieldrin are not presented because there have been no detections in fish tissue since 2008, and
no further analysis of dieldrin data was performed after the initial screening.
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are presented in Table 7. In brief, except for a few sporadic exceedances, the final POTW WLAs
have been met since 2008. For this reason, POTW effluent was not further evaluated in the study.

Table 6. Year of Most Recent Sediment Sample Exceeding the Final Allocation [a]

Reach Mugu Lagoon Revo- Calle-guas Conejo | Arroyo | Arroyo
lon Creek Creek Las Simi
Slough Posas
Monitoring - o < "
Sit ™ © (a) ) T
Ite |_| |_| ‘—|| ‘—|| I\I o) T 2 6, § 5
e | & | £ | £ | & o | ¢ 2| 3 3 =
= = @ ) @ §| o o <, ? T
8| 8| g 8| 8| 8 |° | °| 8| 8| &
4,4'-DDE 2014 2014 2014 2014 2014 2013 2014 | 2013 2013 2014 2014
4,4'-DDD [b] 2008 2014 2008 2008 2014 2008 [c] [c] 2013 [b]
4,4'-DDT [b] 2008 2008 2008 2008 2014 [c] [b] [c] 2014 2008
Toxaphene [c] [c] [c] [c] [b] 2013 [c] 2013 2009 [c] [c]
Chlordane [d] [c] [c] [c] [c] 2008 2010 [c] [c] [c] [c] [c]
PCBs [e] [c] [c] [c] [c] [c] [c] [c] [c] [c] [c] [c]
Dieldrin [c] [c] [c] [c] [c] [c] [c] [c] [c] [c] [c]
[a] Represents compliance monitoring 2008 through August, 2014. Mugu Lagoon sites were sampled in 2008, 2011, and 2014. Other

sites were sampled annually.

[b] Concentrations have been lower than the final WLA/LA in all samples obtained since compliance monitoring began in 2008.
[c] Constituent has not been detected in sediment samples since compliance monitoring began in 2008.

[d] Sum of alpha and gamma chlordane

[e] Sum of congeners

Table 7. Exceedances of the Final Monthly Average WLA for POTWSs [a]

Simi Valley WQCP Hill Canyon WWTP Camarillo WWTP
Exceed- Most Exceed- Most Exceed- Most Recent
ances Recent ances Recent ances Exceed-
(Total Exceed- (Total Exceed- (Total ance
Samples) ance Samples) ance Samples)
4,4'-DDE 3(25) 2015 0 (28) 3(35) 2012
4,4'-DDD 1(25) 2010 0 (28) 1(28) 2008
4,4-DDT 1(25) 2012 0 (27) 1 (35) 2008
Toxaphene 1(25) 2012 0 (28) 0 (28)
Chlordane 0 (24) 0 (20) 0 (24)
PCBs [b] 1(26) 2012 0 (28) 0 (28)
Dieldrin 0 (24) 0 (28) 0 (28)

[a] Represents quarterly monitoring, 2008-2015.

[b] Sum of arochlors

Approach

An approach was developed to compare estimated time frames of attainment of fish tissue targets
with their associated final sediment-based allocations. The approach can be simplified as follows:

OCP/PCB TMDL Special Study #3
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Step 1.
Step 2.

Step 3.
Step 4.

Consider whether pertinent final limits are already met.

Develop approach to compare attenuation rates for fish tissue and sediment where

final limits have not already been met.

Identify specific statistical trend analyses to perform on fish and/or sediment data.

Identify implications for TMDL revision, if any.

At the outset of the study, several scenarios involving attenuation rates were contemplated.
Several scenarios are described in Table 8 to illustrate the range of potential study outcomes for
individual constituents.

Table 8. Examples of Potential Outcomes for Individual Constituents and their Implications

Scenario Implication

Scenario 1 Fish tissue targets have been met. TMDL limits for fish and sediment have been
Final WLAS/LAs are already met. attained early.

Scenario 2 Neither fish tissue targets nor final TMDL limits for fish and sediment will be likely
WLA/LA are met. Available attained by 2026.
attenuation rates for both media
suggest limits will be met by 2026.

Scenario 3 Fish tissue target is not met but TMDL limits for fish and sediment will be likely
attenuation rates suggest it will be attained by 2026.
met by 2026. Final WLA/LA already
met.

Scenario 4 Neither fish tissue targets nor final No reason to believe that underlying relationship
WLAJ/LA are met. Available between sediment and fish tissue is not linear.
attenuation rates for both media However, more time is needed for natural
suggest limits will be met after 2026. attenuation to reach the TMDL limits.

Scenario 5 Fish tissue targets have already been | WLA/LA may be overly conservative.
met. Final WLA/LAs have not been Relationship between sediment and fish tissue
met and attenuation rates for concentrations may not be linear. WLA/LAs
sediment suggest final WLA/LA not could be revised upward.
attainable by 2026.

Scenario 6 Fish tissue target is not met and WLAJ/LA for the constituent may be too high.
attenuation rates suggest target will Relationship between sediment and fish tissue
not be met by 2026. Final WLA/LA is | concentrations may not be linear. WLA/LAs may
already met. Constituent still need revision (downward)
detected in sediment.

Scenario 7 Fish tissue target is not met and Attenuation in sediment is complete. No actions

attenuation rates are unknown or
suggest target will not be met by
2026. Constituent not detected in
sediment.

available to enhance attenuation rates in fish.

Following the general approach described above, and using the Current Condition information
presented above for fish tissue and sediment data in individual reaches, a specific data analysis
approach was developed for each constituent. The specific approaches are explained in detail in

Table 9.

OCP/PCB TMDL Special Study #3
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Table 9. Details of Approach Taken to Evaluate Attenuation Rates

in Fish and Sediment

Step 1. Consider Whether Pertinent Final Limits are Sten 3. [dentify Specific Statistical Trend
ep 3. Iden ecific Statistical Tren
Already Met Step 2. Develop Approach To Compare P Anla)I/ysgs tIoIPerfOI!ml
TMDL Fish Attenuation Rates for Fish Tissue and
Tissue Target | Sediment WLA/LA met? | Effluent WLA Sediment
already met in (MS4 and Ag) met? Fish [e] Sediment
all reaches? (POTWS)
4,4'-DDE No No Mostly [a] Attenuation rates
exceedances in all evaluated in all
reaches as recently as segments
2013 or 2014, depending Fish Tissue: Identify fish species for which
on reach attenuation curves can be constructed. If
4,4-DDD No Mostly Yes [c] possible, predict year of future (or past) Attenuation rate
one exceedance in Mugu attainment of TMDL target. evaluated in
Lagean [ 200 1) Attenuation rates Mugu Lagoon
: Sediment: Construct attenuation curves, if -
4,4-DOT Nt szl ves e possible, for sediment in reaches not yet evaluated for three Attenuation rates
recent exceedance meeting the final WLA. species of fish (goldfish, | evaluated in
in Arroyo Las Posas minnows and carp) in Arroyo Las Posas
(2014) two subwatersheds: and Revolon
Compare predictions for attainment of fish Slough
and Revolon Slough target and sediment WLA (in affected
(2013, 2014) reaches) with the TMDL deadline of March * Revolon Slough
Toxaphene No Most| Yes 2026. Subwatershed Attenuation rate
P J d (Reaches 4 &5) evalu;teld in
recent exceedances in
Revolon Slough in * Calleguas Creek Revolon Slough
successive vears Subwatershed
u ive y (Reaches 2, 3, 6, 7,
Chlordane No Yes Yes [d] Fish Tissue: ldentify fish species for which 8, 9A, 9B, 10) none
not detected since 2008 attenuation curves can be constructed. If
and possible, predict year of future attainment of
TMDL target for those species.
Determine whether fish tissue likely to meet
PCBs target by TMDL deadline of March 2026.
Sediment: No further analysis of sediment
data is necessary (Constituents not detected
in sediment)
Dieldrin Yes Yes Yes No further analysis necessary none none
not detected since 2008 not detected
since 2008

[a] Simi and Camarillo POTWSs each have 3 exceedances since TMDL adopted, most recently in 2015 (Simi) and 2012 (Camarillo)
[b] One exceedance in Arroyo Las Posas in 2014 was preceded by non detects and samples < WLA going back to 2004. Reach was considered to be meeting the WLA.
[c] One exceedance at Simi WQCP in 2012, none since

[d] One exceedance (of PCB WLA) at Simi WQCP in 2012, none since
[e] Attenuation rates were not sought using data from Mugu Lagoon owing to (1) insufficient data sets for individual species, and (2) uncertain site fidelity for the estuarine and marine
species acquired. See text for more detail.
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Calculation of Attenuation Rates

Most of the fish sampled in Mugu Lagoon are not obligate estuarine species. They are primarily
marine species that are expected to spend significant amounts of time, or most of their time,
outside the lagoon in open coastal habitat (e.g., reefs or kelp beds) and are likely to have large
individual geographic ranges. Grass rockfish is the only species recently caught during a sampling
event in Mugu Lagoon that is considered to have limited movement after hatching - however, even
the grass rockfish is not characteristic of tidal channels or flats, occupies water up to 150 feet deep,
and is associated with rocky reefs or kelp forest as adults. Owing to a lack of site fidelity, it is not
clear that concentrations of pollutants in fish caught in Mugu Lagoon represent exposure to
contaminated sediment in Mugu Lagoon. For this reason, the status of fish tissue from Mugu
Lagoon was not expected to yield useful information about the attenuation rate of OCPs and PCBs
in the watershed, and calculation of attenuation rates was not attempted with the data sets for any
of the individual species from Mugu Lagoon. As previously noted, however, time series graphs
including all fish samples from Mugu Lagoon for all of the Category 1 constituents were included
in Attachment 1.

Time series for individual species from the freshwater reaches were inspected to identify
opportunities to derive attenuation rates using regression. In order to obtain sufficient data to
attempt construction of attenuation curves, data for individual species was pooled into two bins,
previously defined (Calleguas Creek and Revolon Slough Subwatersheds). Considerations that
guided selection of fish species were (1) availability of both older data (i.e., pre-2000) and data
from the most recent sampling events (i.e., 2014-2015), and (2) the likelihood of being able to
sample the species with reasonable regularity in several reaches over the next decade to provide
useful information about TMDL target attainment. The latter consideration ruled out Arroyo Chub
from the analysis because it is no longer legal to sample them. Ultimately, the time series for
goldfish (Carassius auratus) and fathead minnow (Pimephales promelas) emerged as the most
viable for producing attenuation rates. The time series for common carp (Cyprinus carpio) were
very short (no pre-2000 samples), but the species was included in regression analysis because it is
a bottom feeder recommended by USEPA for use in fish consumption safety screening.*
Preliminary inspection of data for carp fillets and whole carp indicated that although
concentrations of legacy pollutants were higher in whole fish than in fillets (as expected), only the
whole fish data were likely to yield information about attenuation rates. Following the specific
approaches identified in Table 9, attenuation rates were sought for goldfish (fillets), fathead
minnow (whole fish), and carp (whole fish) for every Category 1 constituent except for dieldrin.

For time series evaluations, sediment data was binned into “segments” comprising one or more
reaches, as follows:

e Arroyo Las Posas/Simi (Reaches 6, 7)

e Lower Conejo Creek (Reaches 9A, 9B, 10)

e Calleguas Creek (Reaches 2, 3)

4 USEPA (2000) Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories. Volume 2. Risk
Assessment and Fish Consumption Limits. Third Edition. EPA 823-B-00-008, November 2000.
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e Revolon Slough (Reaches 4, 5)
e Mugu Lagoon (Reach 1)

Attenuation rates for sediment were not sought for every combination of constituent and segment.
Instead, current conditions were used to guide selection of a subset of cases for regression, as
identified in Table 9. As a result, attenuation rates were sought for the following cases:

4,4'-DDE - all segments

4,4'-DDD - Mugu Lagoon

4,4'-DDT - Arroyo Las Posas/Simi and Revolon Slough
Toxaphene - Revolon Slough

Attenuation rates were sought by fitting an exponential decay function to the data in the following
form: > &7

y=Ae"™ where

y = concentration in fish tissue or sediment,
A = constant,

r = exponential decay rate, and

t = time.

Because a variety of MDLs were reported in the historic data - often higher in older samples - a
very conservative approach was taken by setting non-detects equal to the MDLs. Not all of the
cases selected for regression resulted in statistically significant decay rates. The resulting
exponential decay functions with statistically significant (p < 0.10) and borderline significant (0.10
<p <0.13) decay rates are presented in Table 10.

Graphs were produced for every case in which regression was performed. The series of graphs for
4,4'-DDE are presented below in Figures 2-6. Graphs for all other cases in which regression was
performed (including plain time series plots for cases in which statistically significant decay rates
were not obtained) are provided in Attachment 2. In the graphs, the TMDL tissue target or final
sediment allocation is represented by a dashed horizontal red line. Detected values are indicated
by circles; non-detected samples are represented by crosses. For cases in which regression
resulted in a statistically significant decay rate, the attenuation function is displayed on the graph
using a blue line. Variation in the scale of the x-axis should be noted. In some cases, the y-axis is
displayed using a log scale.

5 Statistical analyses were performed in R version 3.1.2. (R Development Core Team, Austria) through the RStudio
interface (RStudio Team, Boston, MA)

6 Prior to regression, sample dates were converted from Gregorian calendar dates (mm-dd-yyyy) to astronomical Julian
Day Numbers. Astronomical Julian Date is a continuous series of days and fractions of days since noon Universal
Time on January 1, 4713 BCE.

7 Julian Date Converter, The United States Naval Observatory (USNO).
http://aa.usno.navy.mil/data/docs/JulianDate.php
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DDE in Goldfish: Calleguas Creek Subwatershed
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Figure 2. Attenuation curves for 4,4'-DDE in goldfish (upper panel) and fathead minnow (lower

panel) in Calleguas Creek Subwatershed. TMDL target is displayed as a broken red line.
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DDE in Goldfish: Revolon Slough Subwatershed
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Figure 3. Attenuation curves for 4,4'-DDE in goldfish (upper panel) and fathead minnow (lower
panel) in Revolon Slough Subwatershed. TMDL target is displayed as a broken red line.
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DDE in Carp: Revolon Slough Subwatershed

13 i = T

= Ll
L

E_ DL =

o .

&

§ o00-

2]

5

C

:

o =

T T
% 'ﬁ- i
-5'-"' - o & o
darmgis Dyl

Figure 4. Time series for 4,4'-DDE in carp in Calleguas Creek subwatershed (upper panel) and
Revolon Slough subwatershed (lower panel; with attenuation curve). TMDL target is displayed as a

broken red line.
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DDE in Sediment: Calleguas Creek
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Figure 5. Time series for 4,4'-DDE in sediment in Arroyo Simi/Las Posas (upper panel) and
Calleguas Creek (lower panel; with attenuation curve; note log scale on y-axis). TMDL target is
displayed as a broken red line.
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DDE in Sediment: Revolon Slough
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Figure 6. Time series for 4,4'-DDE in sediment in Revolon Slough (upper panel; note log scale on y-
axis) and Mugu Lagoon (lower panel; with attenuation curve;). TMDL target is displayed as a
broken red line.
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Table 10. Exponential Decay Functions for Fish Tissue and Sediment

Constituent Reaches Matrix Exponential Decay Function R2 X-axis Scalar [a] P value
4,4'-DDE Calleguas Creek Subwatershed Goldfish y = 1,788e "0.0004122x 0.88 JDN-(2,446,186) < 0.001
Fathead Minnow  y = 1 562¢ “0:0002735x 0.49 JDN-(2,448,427) < 0.001

Revolon Slough Subwatershed Goldfish y = 3,161¢ "0-000578x 0.86 JDN-(2,446,186) 0.008

Fathead Minnow v = 3 530e "0-000143x 0.77 JDN-(2,449,159) 0.004

Carp y = 6,264¢ "0-000744x 0.51 JDN-(2,455,078) 0.048
Calleguas Creek Sediment y = 30,333¢ "0:000304x 0.36 JDN-(2,447,773) < 0.001

Lower Conejo Creek Sediment y = 14,458¢ "0:000224x 0.18 JDN-(2,449,020) 0.031

Revolon Slough Sediment y = 132,016 "0-000209x 0.13 JDN-(2,447,556) 0.078
4,4'-DDD Calleguas Creek Subwatershed Goldfish y = 101e "0-000346x 0.82 JDN-(2,446,186) < 0.001
Fathead Minnow vy = g9 -0-000336x 0.54 JDN-(2,448,427) < 0.001

Revolon Slough Subwatershed Goldfish y = 361¢ "0-000681x 0.73 JDN-(2,446,186) 0.030

Fathead Minnow  y = 348¢ -0-000187x 0.80 JDN-(2,449,159) 0.003

Mugu Lagoon Sediment y = 10,751e "0-000202x 0.15 JDN-(2,447,773) <0.001

4,4-DDT Calleguas Creek Subwatershed Goldfish y = 71g "0:000334x 0.83 JDN-(2,446,186) <0.001
Fathead Minnow vy = 95¢ -0-000516x 0.83 JDN-(2,448,427) <0.001

Carp y = 93¢ "0-001850x 0.35 JDN-(2,454,685) 0.033

Revolon Slough Subwatershed Goldfish y = 336¢ "0-000483x 0.50 JDN-(2,446,186) 0.119

Fathead Minnow  y = 272¢ 0-000442x 0.92 JDN-(2,449,159) <0.001

Arroyo Simi/Arroyo Las Posas Sediment y = 4,230¢ "0-000166x 0.16 JDN-(2,447,773) 0.037

Revolon Slough/Beardsley Wash  Sediment y = 51,534¢ "0-000399x 0.53 JDN-(2,449,159) <0.001

Toxaphene  Calleguas Creek Subwatershed Goldfish y = 406e ~0-000309x 0.80 JDN-(2,446,186) <0.001
Fathead Minnow vy = 2 347¢ "0-000571x 0.74 JDN-(2,448,427) <0.001

Revolon Slough Subwatershed Goldfish y = 3,492¢ "0:000742x 0.89 JDN-(2,446,186) 0.005
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Constituent Reaches Matrix Exponential Decay Function R2 X-axis Scalar [a] P value

Fathead Minnow v = 3,135¢ "0-000349x 0.34 JDN-(2,449,159) 0.131

Carp y = 9,668 “0-001269x 051  JDN-(2,455,078) 0.071

Revolon Slough/Beardsley Wash ~ Sediment y = 206,902¢ "0-000269x 0.39 JDN-(2,447,556) 0.008

Chlordane Calleguas Creek Subwatershed Goldfish y = 8¢ "0:000154x 0.60 JDN-(2,446,186) <0.001
éﬂ&hn"f]‘;) Fathead Minnow  y = 23 0.000253x 057  JDN-(2,448.427)  <0.001
Carp y = 25g “0-000857x 0.22  JDN-(2,455,078) 0.123

Revolon Slough Subwatershed Goldfish y = 69e "0-000789x 0.87 JDN-(2,446,186) 0.007

Fathead Minnow  y = Qe "0-000128x 0.64 JDN-(2,449.159) 0.017

[a] JDN refers to astronomical Julian Day number. To avoid rounding errors during regression associated with large x values, each regression was performed after setting the first
sample date in each time series, initially expressed as true JDN, to day 0. Consequently the X scalar in the exponential decay functions are equal to true JDN minus the JDN of
the first sample date (indicated in parentheses in the table).
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Predictions for Target Attainment

(Y3}

By setting “y” equal to the pertinent TMDL limit and solving for “x”, the exponential decay
functions in Table 10 were used to estimate the date of attainment of fish tissue targets and
sediment allocations. In Table 11, the resulting estimated attainment dates (expressed by year) are
combined with pertinent information regarding where and when sediment allocations have already
been met. The dates in the tables resulting from decay functions are properly viewed as coarse
estimates, and are only used herein to identify cases in which it seems likely that the TMDL target
may not be met by the deadline of 2026. Summaries of outcomes for individual constituents are
provided below.

4,4'-DDE

Statistically significant attenuation curves were obtained for goldfish, fathead minnow, and carp in
Revolon Slough subwatershed, and for goldfish and fathead minnow in Calleguas Creek
subwatershed. Statistically significant attenuation curves were obtained for sediment in three
segments. The results suggest that the TMDL target was already attained by goldfish in both
freshwater subwatersheds, but that more time is likely needed after the TMDL deadline for other
fish to meet the tissue target and sediment concentrations to meet the final allocation in Revolon
Slough. 4,4'-DDD

Statistically significant attenuation curves for goldfish and minnows were obtained in both the
Calleguas Creek and Revolon Slough subwatersheds, and suggest that the TMDL target has
already been attained or will be attained by the TMDL deadline for those two species. Statistically
significant attenuation curves were not obtained for carp, however only 1 out of 10 samples of carp
tissue in Calleguas Creek subwatershed, and only 4 out of 9 samples of carp tissue from the
Revolon Slough subwatershed, have been above the TMDL target since 2010. Recent data for
other fish species shows that the majority of fish sampled in Mugu Lagoon and the Calleguas
Creek subwatershed met the DDD target in the most recent (2015) field event (Attachment 1); carp
and fathead minnow were the only species caught in Revolon Slough in 2015. The final sediment
allocations are already met throughout the watershed except in one segment (Mugu Lagoon).
However, the attenuation curve obtained for sediment in Mugu Lagoon suggests that the final
WLA/LA will be met by the TMDL deadline. In summary, the results of the time series analysis
and other supporting data suggest that the fish tissue target and final sediment allocations will both
be met by the TMDL deadline.

4,4'-DDT

Statistically significant attenuation curves for goldfish, fathead minnow, and carp were obtained
for the Calleguas Creek subwatershed, and for goldfish and fathead minnow in Revolon Slough
subwatersheds, and suggest that the TMDL target has already been attained by those species in
those reaches. It is not possible to be sure that carp tissue would meet the target by 2026 in
Revolon Slough subwatershed, however a downward trend in concentrations is evident from the
time series between 2009-2015. As was true for 4,4'-DDD, the majority of samples from other fish
species obtained in Mugu Lagoon and Calleguas Creek subwatersheds met the target in the most
recent (2015) field event (Attachment 1), and only a few samples of carp and black bullhead
exceeded the target in 2015 in Revolon Slough. The final sediment allocations are already met
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throughout the watershed except in one segment (Revolon Slough). However, the attenuation
curve obtained for sediment in Revolon Slough suggests that the final allocations will be met by
the TMDL deadline. In summary, the results of the time series analysis, together with other
supporting data, suggest that both the fish tissue target and final sediment allocation will be met by
the TMDL deadline.

TOXAPHENE

Statistically significant attenuation curves for goldfish, fathead minnow, and carp were obtained
for the Calleguas Creek subwatershed, and for goldfish and fathead minnow in Revolon Slough
subwatershed. Statistically significant attenuation curves were obtained for sediment in Revolon
Slough (other reaches already meet the final WLA/LA). As was true for 4,4'-DDE, the results
suggest that the TMDL target for toxaphene was already attained for goldfish in both freshwater
subwatersheds, but that more time is likely needed after the TMDL deadline for other fish to meet
the target in Revolon Slough and for sediment concentrations to reach the final allocation in
Revolon Slough.

CHLORDANE

Statistically significant attenuation curves were obtained for goldfish, fathead minnow, and carp in
Calleguas Creek subwatershed, and for goldfish and fathead minnow in Revolon Slough
subwatershed. The results suggest that time beyond the TMDL deadline might be needed for
fathead minnow to reach the target in the freshwater reaches. The particulate fraction (>2 pm)
accounts for an average of 97% of total chlordane in water samples,® so the exposure pathways for
fish and other aquatic organisms are dependent on pollutant mass in sediment. However,
chlordane has not been detected in sediment in the watershed (including in Mugu Lagoon) since
compliance monitoring began in 2008.

PCB

Data were insufficient to attempt regression using goldfish and fathead minnow. Regression was
performed for carp, but did not yield statistically significant attenuation curves. Consequently, it is
not possible to estimate when fish tissue might attain the TMDL target for PCBs. Although fish
tissue target has not been met in the watershed, PCBs have not been detected in sediment in the
watershed (including in Mugu Lagoon) since compliance monitoring began in 2008. PCBs are not
detected in the dissolved fraction (<2 um) of water column samples in Calleguas Creek
watershed,’ so the only route of potential contamination of fish begins with suspended and bottom
sediment. Concentrations of PCBs range higher in fish collected in Mugu Lagoon than in fish
collected in the freshwater reaches. Owing to a lack of site fidelity for fish species sampled in
Mugu Lagoon, it is possible that fish collected in Mugu Lagoon are accumulating PCBs when
outside of the estuary. However, there is no good explanation for the PCB load in fish tissue in the
freshwater reaches, given that PCBs have not been detected in sediment in the freshwater reaches
for many years. '

8 Based on 5 monitoring events at 12 monitoring sites during which water samples were fractionated into three
particulate classes (2 um - 64 pm, 64 pm - 2 mm, > 2 mm) and a dissolved fraction (< 2 um).

% Based on 5 monitoring events at 20 monitoring sites during which water samples were fractionated into three
particulate classes (2 um - 64 um, 64 pm - 2 mm, > 2 mm) and a dissolved fraction (< 2 pum).

10 The PCB MDLs in use by the CCW TMDL Monitoring Program are significantly lower than the TMDL WLA/LAs.
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Table 11. Time Frames of Attainment of Fish Tissue Targets and Final Sediment Allocations Obtained from Exponential Decay Functions
or Monitoring Data

Time Frame for Fish Tissue Target [a]

Time Frame for Final Sediment Allocation

Revolon

Species Calleguas Creek Slough Arroyo Simi/ Lower Conejo Calleguas Revolon Mugu
Subwatershed Subwatershed Las Posas Creek Creek Slough Lagoon
Goldfish 2012 2007
DDE Fathead Minnow 2030 2083 [b] 2016 2017 2048 [b]
Carp [b] 2029
Goldfish 1991 1993 no trend no trend
analysis/ . analysis/
bbb Fathead Minnow 1997 2023 WLA recenﬂy ND since 2010 WLA recenﬂy 2017
Carp [b] [b] met met
Goldfish 1991 1998 no trend
. analysis/
DDT Fathead Minnow 1997 2006 2007 ND since 2008 2018 WLAy
Carp 2010 [b] recently met
Goldfish 2018 2007
T h ND since no trend analysis/ 2039 ND since
Oxaphene  rathead Minnow 2017 2038 [d] 2008 WLA recently met 2008
Carp [b] 2024
Goldfish 2025 2000
. no trend analysis/
Chlordane Fathead Minnow 2027 2084 ND since 2008 in most reaches [e]
Carp 2025 [d] [b]
Goldfish insuff. data insuff. data _
PCBs Fathead Minnow insuff. data insuff. data no trend analysis/

Carp

[b]

[b]

ND since 2008 in all reaches

[a] Attenuation rates were not sought using data from Mugu Lagoon owing to (1) insufficient data sets for individual species, and (2) uncertain site fidelity for the estuarine and marine
species acquired. See text for more detail.

[b] Although a sharp downward trend is evident in the time series of monitoring data, regression did not yield a statistically significant exponential decay function.

[c] Regression did not yield a statistically significant exponential decay function.

[d] Statistical significance of decay rate was borderline (0.13 < p < 0.10).

[e] Most recent sediment concentration exceeding the final WLA in Revolon Slough was observed in 2010. All other reaches have yielded non-detects since 2008.
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The outcomes for individual constituents are placed into the context of the anticipated potential

data analysis scenarios in Table 12.

Table 12. Data Analysis Scenarios that Matched Outcomes for Individual Constituents

Scenario Implication Applicable Constituent
Scenario 1 | Fish tissue target has TMDL target for fish and sediment Dieldrin
been met. Final allocations have been attained
WLAS/LAs are already | early.
met.
Scenario 2 | Neither fish tissue TMDL target for fish and sediment e 4,4'-DDD
targets nor final allocations will be likely attained by e 4.4'-DDT
WLAJ/LA are met. 2026. L :
Available attenuation ° é: -SBHES(IC())UtSIF?e of
rates for both media v uo ).
suggest these limits will e Toxaphene (outside of
be met by 2026. Revolon Slough)
Scenario 4 | Neither fish tissue No evidence that underlying e 4,4'-DDE (in Revolon
targets nor final relationship between sediment and Slough)
WLAJ/LA are met. fish tissue is not linear. However, « Toxaphene (in Revolon
Available attenuation more time is likely needed to for Slough)
rates for both media natural attenuation to result in
suggest these limits will | attainment of the TMDL target for
be met after 2026. fish and sediment allocations.
Scenario 7 | Fish tissue target is not | Attenuation in sediment is PCBs

met and attenuation
rates are unknown or
suggest target will not
be met by 2026.
Constituent not
detected in sediment.

complete. No actions available to
enhance attenuation rates in fish.

Chlordane [a]

[a] The decay rates for chlordane in fathead minnow suggest the TMDL deadline might not be met by 2026. Other decay rates
obtained for chlordane in fish support timely attainment of the tissue target by 2026.

Evaluation of Methods to Enhance Attenuation

The time series analyses support a prediction that attenuation of OCPs and PCBs is proceeding fast
enough to lead to attainment of fish tissue targets (in freshwater reaches) and final sediment
allocations by the TMDL deadline in 2026 in most cases. Fish collected in Mugu Lagoon are not
appropriate indicators of pollutant concentrations in the sediment in Mugu Lagoon (for reasons
explained above), and therefore fish tissue concentrations in Mugu Lagoon are not necessarily
addressed by sediment management actions within the watershed. Although most fish samples
from Mugu Lagoon still exceeded TMDL targets for 4,4'-DDE, toxaphene, chlordane, and PCBs,
in 2015 (see Attachment 1), 4,4'-DDE is the only one of these four constituents that still exceeds
the final sediment allocation in Mugu Lagoon. The other three constituents (toxaphene, chlordane,
and PBCs) have not been detected in sediment there since 2008, and the time series for 4,4'-DDE
in sediment shows marked and steady decline toward the final sediment allocation (see lower panel

in Figure 6).

The analyses summarized in Table 11 suggest that 4,4'-DDE and toxaphene may not meet
pertinent limits for either fish or sediment in Revolon Slough by 2026. Consequently, an
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evaluation is presented below regarding methods to enhance natural attenuation of 4,4'-DDE and
toxaphene in Revolon Slough.

Natural attenuation may be enhanced through methods that will reduce sediment loading in runoff
from areas with high soil concentrations of OC pesticides and PCBs, and through removal or
immobilization of instream sediment. The principal methods that are available to potentially
reduce the contaminant mass in bottom sediment in Revolon Slough include: dredging of the
slough, capping of sediments, urban runoff BMPs, and agricultural BMPs that arrest the transport
of soil into ditches and receiving water. The likelihood that sediment detention (via basins or
distributed agricultural BMPs) will enhance attenuation of legacy pesticides or PCBs depends in
part on whether current concentrations are higher in the terrestrial material mobilized during runoff
than in the bottom sediments already present in the receiving water.

A special study (HCA Special Study) evaluating the presence of high concentration areas for OCPs
and PCBs, and the potential for mitigation actions, was conducted between 2009-2011 as a
requirement of the TMDL.!! As part of the study, sediment was monitored on several dates
between 2009-2011 in selected agricultural drains and sediment basins. Several of the monitoring
sites were located in the watershed of Revolon Slough or on the Oxnard Plain. In Table 13,
concentrations of 4,4'-DDE and toxaphene obtained at these sites during the HCA Special Study
are compared to bottom sediment concentrations in the receiving water site in Revolon Slough
obtained during the same three years by the CCW TMDL Monitoring Program. Concentrations of
4,4'-DDE and toxaphene in sediment retained in a debris basin in a residential area were lower
than those in the receiving water sediment. Concentrations of 4,4'-DDE and toxaphene in
sediment lining several of the agricultural drainage ditches were higher than those in the receiving
water sediment. This comparison suggests that methods that reduce transport of sediment in
agricultural drainage are better suited than urban debris basins and other urban runoff BMPs to
accelerate attenuation of these two legacy pesticides in Revolon Slough. As a result, the remainder
of the discussion focuses on potential agricultural BMPs.

In connection with its program to comply with the Conditional Waiver of Waste Discharge
Requirements for Discharges from Irrigated Agricultural Lands in the Los Angeles Region
(Waiver), the Ventura County Agricultural Irrigated Lands Group (VCAILG) regularly surveys its
membership on their use of agricultural BMPs. As part of these surveys, respondents are polled on
their current and planned new future use of eight sediment management BMPs, which are listed in
Table 14. Among other analyses conducted using BMP survey data, responses from individual
growers are binned according to the drainage areas of VCAILG monitoring sites. The drainages of
five of the VCAILG monitoring sites (05D _SANT VCWPD, 05D LAVD, 04D _WOOD,

04D LAS, 04D _ETTG) fall within the Revolon Slough subwatershed. Metrics that are calculated
for binned data include the percent of applicable acreage on which the BMPs are currently in use
(“current adoption rate”) and the percent of applicable acreage on which the BMPs are planned for
new future use (“planned future adoption™).

' LWA (2012) Calleguas Creek Watershed OC Pesticides and PCBs TMDL Special Study #2. HCAs and
Management Practices. Submitted to the Los Angeles Regional Water Quality Control Board, June 2012.
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Table 13. Comparison of 4,4'-DDE and Toxaphene Concentrations in Sediment Lining a Debris
Basin, Agricultural Ditches, and Receiving Water in Revolon Slough Watershed.

Median concentration

i Description
Data Source =l Site ID P (ng/g)
Category (Lat., Long.) ,
4,4'-DDE | Toxaphene

HCA Special Residential W. Camarillo Hills West
Study Drainage DB3-01 Branch Debris Basin 8.2 ND
(2009-2011) Debris Basin (34.24, -119.06)

Drain at Aviation Dr. to

05D_D_AVI Revolon Slough 21.2 174.4

(34.21, -119.11)

Santa Clara Drain at
05D_SANT_VCWPD | VCWPD Gage 781 48.6 110.3
(34.24, -199.11)

Agricultural Discharge to Revolon
Drainage 04D_ETTG Slough at Etting Rd. 267.2 359.1
Ditch (34.16, -119.09)

Duck Pond/Mugu/Oxnard
01T_ODD2_DCH Drain #2 S. of Hueneme Rd 89.1 242.7

(34.14,-119.12)

Rio de Santa Clara/Oxnard
01T_ODD3_ARN_UP | Drain #3 at Edison Dr. 175.4 980.0
(34.13, -119.17)

ﬁgm;mg Receiving Revolon Slough at east
Program Water 04_WOOD side of Wood Road 70.4 75.2

(34.17,-119.11)

(2009-2011)

Table 14. Sediment Management BMPs Included in VCAILG Membership Surveys

Survey

Question BMP Description

20 Long runs of production area are broken up by access roads or buffer strips to reduce sediment
movement.

21 In sloped production areas, one or more of the following management practices is used to minimize
erosion: contour farming, contoured buffer strips, terracing

22 Bare soil is minimized through use of cover crops, mulch, leaving plant debris, or planting subsequent
crops, and the soil cover is replenished periodically to maintain effectiveness.

23 Soil amendments, such as polyacrylamide (PAM), are used to reduce sediment movement and retain
water.

24 Berms, culverts, or flow channels are in place to divert water away from roads. These devices or
structures are maintained to preserve their functionality.

25 Road erosion is minimized by use of any of the following: grading, gravel, grass, mulch, water bars,
drains

26 Non-cropped areas with bare soil are protected from erosion with any of the following: vegetation, mulch,
gravel, water diversion

27 Ditch banks are protected from erosion with vegetation, rock placement or geotextiles.

28 One or more of the following is in place to treat runoff before it leaves the property: grassed waterways,

vegetated filter strips, sediment traps, tailwater recycling systems.
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Metrics from the 2015 survey'? were averaged for these sites to obtain an indication of sediment
BMP trends in the Revolon Slough. Current use of most of the sediment management BMPs in
Table 14 is already very high (i.e., in use on almost 100% of applicable acres managed by survey
respondents). Three BMPs (listed in Table 15) were identified which are not currently in as wide
use by survey respondents, and for which plans for additional future use (as percent of applicable
acres) is reasonably high (i.e. higher than single digit percents). As is supported by the
comparison of concentrations in drainage ditches and receiving water in Table 13, increased use of
these BMPs has potential to enhance attenuation of 4,4'-DDE and toxaphene in Revolon Slough.

Table 15. Sediment BMPs with Highest Rates of Planned New Adoption in Revolon Slough

Percent of Applicable Acres

Current Use Planned Additional
BMP Future Use

BMP 23. Soil amendments, such as polyacrylamide
(PAM), are used to reduce sediment movement and 40% 25%
retain water.

BMP 27. Ditch banks are protected from erosion with

) : 79% 18%
vegetation, rock placement or geotextiles
BMP 28. One or more of the following is in place to
treat runoff before it leaves the property: grassed 78% 14%

waterways, vegetated filter strips, sediment traps,
tailwater recycling systems

The HCA Special Study report reviewed routine maintenance activities performed by the Ventura
County Watershed Protection District at its various facilities that result in disturbance, excavation,
on-site relocation, and/or off-site removal of sediment that may contain OC pesticides and PCBs.
The maintenance activities that include disturbance of sediments include the following:

e Debris and detention basin cleanout

e Improved and unimproved channel cleanout

e Channel bed and bank repair

e Mechanical weed control via disking and hydro-ax
e Water diversions

The review of flood control practices in the HCA Special Study report identified no substantive
changes or additional BMPs that are needed to control sediment discharges from current flood
control practices. However, one modification to the current practices was identified that could
mitigate the mobilization of legacy pesticides: use of sediment quality data to inform the location
or restrict the reuse of sediments (e.g., as construction or agricultural fill) contaminated by OCPs
and PCBs.

Attenuation rates may also be accelerated by removing or immobilizing instream sediment
containing high concentrations of OC pesticides. Dredging involves the removal of accumulated

12.See LWA (2015) Ventura County Agricultural Irrigated Lands Group (VCAILG) Draft 2013-2014 Water Quality
Management Plan. Submitted to the Los Angeles Regional Water Quality Control Board, May 26, 2015.
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sediments from the creek bottom. Alternatively, sediment capping would involve covering
contaminated sediment with another layer of sediment, gravel, or clay. Both sediment capping and
dredging present challenges that may hinder their appropriateness for implementation in Revolon
Slough. Sediment capping is most effective in large deep waterbodies, such as lakes, where
hydrologic conditions do not disturb the capped area. In order for dredging to be effective,
dredging to a depth that would ensure removal of all contaminated sediments would be necessary.
Additionally, dredging practices must be carefully managed to avoid damage to aquatic life, and
short term high turbidity and mobilization of contaminated sediment.

Conclusions

The results of the special study permit several conclusions. In most cases, attenuation of OCPs
and PCBs appears to be proceeding fast enough to lead to attainment of fish tissue targets (in
freshwater reaches) and final sediment allocations by the TMDL deadline in 2026. However,
additional time may be needed to meet pertinent limits for fish tissue or sediment in Revolon
Slough for 4,4'-DDE and toxaphene. Several agricultural sediment management BMPs are not
completely adopted at present by growers in Revolon Slough watershed. Increased
implementation of these BMPs may be the best route for accelerating attenuation of 4,4'-DDE and
toxaphene in the receiving water sediment, but it is likely that additional time will still be needed
to meet the limits. Control of sediment in agricultural discharges is more likely to enhance
attenuation of 4,4'-DDE and toxaphene than detention basins for urban runoff.

Fish collected in Mugu Lagoon are not obligate estuarine, resident fish and therefore not
appropriate indicators of pollutant concentrations in the sediment in Mugu Lagoon. Legacy
pollutant concentrations in fish tissue in Mugu Lagoon may not be representative of discharges in
the watershed, especially since sediment concentrations in Mugu Lagoon are either already
meeting, or near to meeting, applicable final allocations. As a result, fish tissue concentrations in
the freshwater reaches may be more appropriate for determining compliance with the TMDL than
the fish tissue concentrations in Mugu Lagoon.
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Attachment 1. Times Series of all Available Fish
Tissue Samples for 4,4'-DDT, 4,4'-DDD, 4,4'-DDE,
Toxaphene, Chlordane, and PCBs, by
Subwatershed
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DDE in Fish Tissue: Mugu Lagoon
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DDD in Fish Tissue: Revolon Slough Subwatershed
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DDT in Fish Tissue: Calleguas Creek Subwatershed
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DDT in Fish Tissue: Mugu Lagoon
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Toxaphene in Fish Tissue: Rovolon Slough Subwatershed
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Total Chilordane in Fish Tissue: Calleguas Creek Suhwatmhod
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Total Chlordane in Fish Tissue: Mugu Lagoon
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PCBs in Fish Tissue: Revolon Slough Subwatershed
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Attachment 2. Time Series and Exponential
Decay Functions for DDD, DDT, Toxaphene,
Chlordane, and PCBs

Note: Fish tissue target or final sediment WLA/LA is plotted as a dashed red line in each
graph.
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DDD in Goldfish: Calleguas Creek Subwatershed

156 = L '.‘mm.-u -\
F.am

Concantration (np'g ww)

=i -
B >
# §

DDD in Goldfish: Revolon Slough Subwatershed

m-
y.m“."l [T ™
w.on

o
™
g
b
0
E
Q

) 1

& &

Attachment 2
CCW OCP/PCB TMDL Special Study #3



DDD in Fathead Minnow: Calleguas Creek Subwatershed
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DDD in Sediment; Mugu Lagoon
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DDT in Goldfish: Revolon Slough Subwatershed
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DDT in Fathead Minnow: Revolon Slough Subwatershed
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DDT in Sediment: Revolon Slough
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Toxaphene in Fathead Minnow: Revolon Slough Subwatershed
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Total Chiordane in Goldfish: Calleguas Creek Subwatershed
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PCBs in Carp: Revolon Slough Subwatershed
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Evaluate natural attenuation rates and evaluate methods to accelerate organochlorine
pesticide and polyvchlorinated biphenyl attenuation and examine the attainability of
wasteload and load allocations in the Calleguas Creek Watershed.

The submittal of the memorandum fulfills Requirement 13 of the implementation schedule for
the OCs TMDL for the following Parties:.

o POTWSs — Camrosa Water Districi, Camarillo Sanitary District, Ventura County
Waterworks District No. |, and the Cities of Simi Valley and Thousand Oaks:

e Urban Dischargers — Cities of Simi Valley, Thousand Oaks, Camarillo, Moorpark, and
Oxnard, Ventura County Watershed Protection District, and the County of Ventura
Public Works Agency;

e Agricultural Dischargers consisting of the entities represented by the Ventura County
Agricultural Irrigated Lands Group (VCAILG) within the Calleguas Creek Watershed, a
subdivision of the Farm Bureau of Ventura County; and

¢ Other dischargers consisting of U.S. Department of Navy and Caltrans.

The TMDL established fish tissue concentration targets for total PCBs and a suite of 15 OCPs,
and established interim and final waste load allocations (WLAs) for POTW effluent and urban
discharges, and load allocations (L.As) for agricultural discharges, for “Category 17 constituents
(chlordane, DDT, DDD, DDE, toxaphene, PCBs and dieldrin). The allocations for urban
dischargers and irrigated agriculture were established as concentrations in bottom sediment in
receiving waters. The allocations for POTWs were established as concentrations in effluent. The
TMDL schedule provided 20 years after the TMDL effective date for attainment of final WLAs

and LAs (i.e., March 24, 2026),

As part of the special study, TMDL compliance monitoring data was examined to determine the
degree to which final WLAs and LAs, and TMDL fish tissue targets have already been attained
in the watershed, The results indicate that the final sediment allocations have already been
attained for almost all combinations of reaches and constituents. However, 4,4"-DDE
concentrations in sediment exceeded the final allocation in all reaches as recently as 2013 or
2014, depending on the reach. Final WLAs for all Category 1 constituents have been attained for
the three POTWSs that discharge to surface water. None of the fish tissue targets for Category 1
constituents are currently met throughout the watershed, with the exception of the target for
dieldrin. which has been met since 2008.

The subsequent steps taken for the special study can be summarized as follows: (1) time series
analyses were performed to estimate attainment dates by which final allocations and fish tissue
targets were likely to be met for all Category | constituents (excluding dieldrin, for which
analysis was not necessary), (2) waterbody/constituent combinations were identified for which
attainment of final allocations and/or fish tissue targets may occur after the TMDL deadline, and
(3) methods for accelerating attenuation in the latter cases were evaluated.
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Executive Summary

The purpose of this annual report is to document the seventh-year monitoring (July 2014 to June
2015) efforts and results of the Calleguas Creek Watershed (CCW) Total Maximum Daily Load
(TMDL) Compliance Monitoring Program (CCWTMP) for the five TMDLSs covered by the
Quiality Assurance Project Plan (QAPP). This annual report includes summaries of the sampling
events, data summaries, and a compliance comparison.

TOTAL MAXIMUM DAILY LOADS

There are six TMDLs currently effective and being implemented in the Calleguas Creek
Watershed. They include:

e Nitrogen Compounds and Related Effects in Calleguas Creek (Nitrogen or Nutrients
TMDL)

e Organochlorine (OC) Pesticides, Polychlorinated Biphenyls (PCBs) and Siltation in
Calleguas Creek, its Tributaries, and Mugu Lagoon (OC Pesticides TMDL)

e Toxicity, Chlorpyrifos, and Diazinon in the Calleguas Creek, its Tributaries and Mugu
Lagoon (Toxicity TMDL)

e Metals and Selenium in Calleguas Creek, its Tributaries, and Mugu Lagoon (Metals
TMDL)

e Revolon Slough and Beardsley Wash Trash TMDL (Trash TMDL)*

e Boron, Chloride, Sulfate and TDS (Salts) in the Calleguas Creek, its Tributaries and
Mugu Lagoon (Salts TMDL)

To address the monitoring requirements of the TMDLs, the CCWTMP was established and a
QAPP developed and approved by the Los Angeles Regional Water Quality Control Board
(Regional Water Board) Executive Officer. The QAPP currently addresses monitoring
requirements for the Nitrogen, OC Pesticides, Toxicity, Metals, and Salts TMDLs. The Trash
TMDL is addressed through a separate monitoring plan and annual monitoring report.

PROJECT ORGANIZATION

The CCWTMP is a coordinated effort with the various responsible parties that make up the
Stakeholders Implementing TMDLSs in the Calleguas Creek Watershed (Stakeholders).
Stakeholders identified in the TMDLSs have developed a Memorandum of Agreement (MOA)
that outlines an agreement to implement the CCWTMP.

The stakeholders to the MOA, for which this report fulfills the TMDL monitoring requirements,
are as follows:

e POTWs: consisting of Camrosa Water District, Camarillo Sanitary District, Ventura
County Waterworks District No. 1, and the Cities of Simi Valley and Thousand Oaks;

! Information related to the Revolon Slough and Beardsley Wash Trash TMDL is not part of this report. The Trash
TMDL annual report was submitted to the Regional Water Board on December 15, 2014.
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e Urban Dischargers: consisting of the Cities of Simi Valley, Thousand Oaks, Camarillo,
Moorpark and Oxnard, Ventura County Watershed Protection District, and the County of
Ventura Public Works Agency;

e Agricultural Dischargers: consisting of the entities represented by the Ventura County
Agricultural Irrigated Lands Group (VCAILG) within the Calleguas Creek Watershed, a
subdivision of the Farm Bureau of Ventura County; and

e Other Dischargers: consisting of the U.S. Department of Navy and Caltrans.

MONITORING EVENT SUMMARIES

Sampling events required by the Nitrogen, OC Pesticides, Toxicity, Metals, and Salts TMDLs
during the seventh year of TMDL monitoring included four dry-weather events (Events 44, 45,
48, and 49) and two wet weather events (Events 46 and 47). Grab samples for salts were
obtained during these events, but were not used directly to determine compliance at receiving
water sites.” A summary of Events 44 through 49 is included in Table ES-1.

Table ES - 1. Summary of Year 7 Monitoring Events

Mugu Lagoon Freshwater Sites
Event Type Date Water Sedir_nent ' Water Sedir_nent '
Quality Qual_lty & Tissue Qual_lty & Qual_lty & Tissue
Toxicity Toxicity Toxicity
44 Dry Aug 2014 X X X X X
45 Dry Nov 2014 X X
46 Wet Dec 2014 X X
47 Wet Dec 2014 X X
48 Dry Feb 2015 X X
49 Dry May 2015 X X X x!

1. Fishtissue collected in June 2015 as part of Event 49.

COMPLIANCE SUMMARY

For the most part, the CCW is in compliance with the applicable interim or final waste load
allocations (WLAS) and load allocations (LAS) currently in effect for the Nutrients, OC
Pesticides, Toxicity, Metals, and Salts TMDLs. The following observations summarize the
compliance status with these TMDL allocations:

e One exceedance of the interim WLA for 4,4’-DDT occurred this monitoring year.

e Exceedances of numeric targets for Nitrate-N and Nitrate-N + Nitrite-N were observed in
Mugu Lagoon, Revolon Slough, Beardsley Wash, Calleguas Creek, Arroyo Las Posas,
and Arroyo Simi. Most of the exceedances occurred during dry events. No exceedances
of final nutrient WLAs were measured at any POTW.

2 Grab samples for salts at receiving water compliance sites are used to develop statistical relationships between
specific conductivity (EC) and salt constituents, which are in turn used to convert high-density EC data from
continuous monitors in the field to time series of salt concentrations.
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e Four exceedances of the final MS4 WLAs for chlorpyrifos were measured at receiving
water sites during the dry weather; however, there were no exceedances of the interim
LAs. There were 12 exceedances of the final MS4 chlorpyrifos WLA during wet weather
and one instance where the chlorpyrifos concentration was above the final MS4 WLA
and the interim LA. In addition, there was one instance where the diazinon final MS4
WLA and interim LA were exceeded during dry weather. There were no exceedances of
the final WLAs for chlorpyrifos or diazinon at any POTW.

e Exceedances of both the interim LA and MS4 WLA for total selenium were measured at
the 04_WOOD receiving water monitoring station in Revolon Slough during the four dry
weather sampling events.

e Toxicity was observed at some locations in the watershed and Toxicity Identification
Evaluations (TIEs) were initiated for all samples meeting the requirements in the QAPP.
As a result, the Stakeholders are in compliance with the toxicity WLAs and LAs per the
requirements of the TMDL.

e In general, receiving water sites were in compliance with interim LAs and MS4 WLAs
established by the Salts TMDL; the only exception being exceedances of total dissolved
solids, sulfate, and boron measured at 04_WOOD in the Revolon Slough watershed.
POTWs are in compliance with interim salts WLAs, with the exception of the Camarillo
Water Reclamation Plant (WRP), which experienced exceedances of chloride, sulfate,
and total dissolved solids (TDS). The exceedances of interim salts WLAs for the
Camarillo WRP have resulted from increased influent salt concentrations due to water
conservation and a shift in the composition of the water supplied within the service area.
Since the process for addressing salts is a watershed effort involving significant capital
investments, the Camarillo WRP has received a time schedule order to adjust the interim
limits for TDS and sulfate. During the last monitoring year, application of interim limits
for chloride was stayed by State Board Order 2003-0019. As a result, the interim limits
in the TMDL are not the currently applicable interim limits for the Camarillo WRP
discharge.

MONITORING PROGRAM CHANGES

A revised QAPP was submitted to the Los Angeles Regional Water Quality Control Board
(Regional Water Board) in December 2014. Although official approval of the revised QAPP has
not yet been received by the Stakeholders, monitoring for the 2015-2016 monitoring year is
being conducted per the revised QAPP under the assumption that no response from the Regional
Water Board indicated there were no requested changes to the revised QAPP. The QAPP was
updated to incorporate the Salts TMDL monitoring approach. The QAPP was also updated for
all constituents to reflect the recommendations identified in prior annual reports and reflect
monitoring adjustments that have been implemented due to field conditions.
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Introduction and Program Background

INTRODUCTION

In the Calleguas Creek Watershed (CCW), the following six total maximum daily loads (TMDLS)
are currently effective and include monitoring requirements in the implementation plans:

¢ Nitrogen Compounds and Related Effects in Calleguas Creek (Nitrogen or Nutrients
TMDL)

e Organochlorine (OC) Pesticides, Polychlorinated Biphenyls (PCBs) and Siltation in
Calleguas Creek, its Tributaries, and Mugu Lagoon (OC Pesticides TMDL)

e Toxicity, Chlorpyrifos, and Diazinon in the Calleguas Creek, its Tributaries and Mugu
Lagoon (Toxicity TMDL)

e Metals and Selenium in Calleguas Creek, Its Tributaries, and Mugu Lagoon (Metals
TMDL)

e Revolon Slough and Beardsley Wash Trash TMDL (Trash TMDL) *

e Boron, Chloride, Sulfate and TDS (Salts) in the Calleguas Creek, its Tributaries and Mugu
Lagoon (Salts TMDL)

To address the monitoring requirements of the TMDLSs, the Calleguas Creek Watershed TMDL
Compliance Monitoring Program (CCWTMP) was established and a Quality Assurance Project
Plan (QAPP) developed by the Stakeholders Implementing TMDLs in the Calleguas Creek
Watershed (Stakeholders) and approved by the Los Angeles Regional Water Quality Control
Board (Regional Water Board) Executive Officer. The QAPP currently addresses monitoring
requirements for the Nitrogen, OC Pesticides, Toxicity, Salts, and Metals TMDLs. The Trash
TMDL is addressed through a separate monitoring plan and annual monitoring report.

A monitoring approach (Salts Plan) for the Salts TMDL was submitted by the Stakeholders to the
Regional Water Board in June 2009, which was conditionally approved in September 2011.
Compliance monitoring for the Salts TMDL was required starting September 9, 2012.

The primary purpose of this report is to document the seventh year monitoring efforts (July 2014
to June 2015) and results of the CCWTMP for the five TMDLs included in the QAPP. The report
includes summaries of the sampling events, data summaries, and a compliance comparison. The
report is divided into the following sections:

e Introduction and Program Background
e Monitoring Program Structure

e Monitoring Data Summary

e Compliance Analysis and Discussion
e Revisions and Recommendations

! Information related to the Revolon Slough and Beardsley Wash Trash TMDL is not part of this report. The Trash
TMDL annual report will be submitted to the Regional Water Board on December 15, 2015.

CCW TMDL Monitoring Program Annual Report 1 December 15, 2015
Year 7



In addition, there are several appendices included with this report and several attachments
(electronic data files) associated with this report, including:

e Appendices (text documents)

o0 Appendix A: Monitoring Event Summaries for Toxicity, OC Pesticides, Nutrients,
Metals, and Salts TMDLs

Appendix B: Calibration Event Summary for Salts TMDL
Appendix C: Salts Rating Curves and Surrogate Relationships
Appendix D: Toxicity Testing and Toxicity Identification Evaluations Summary

O O O O

Appendix E: Laboratory Quality Assurance/Quality Control Results and
Discussion

e Attachments (electronic data files)
o0 Attachment 1: Toxicity Data
0 Attachment 2: Monitoring Data
o0 Attachment 3: Salts Mean Daily Flows: July 2014 to June 2015
0 Attachment 4: Chain-of-Custody Forms

PROJECT ORGANIZATION

The CCWTMP is a coordinated effort where the various responsible parties identified in the
TMDLs have developed a Memorandum of Agreement (MOA) that outlines an agreement to
implement the CCWTMP. The responsible parties identified in the organizational structure have
formally joined together to fulfill their monitoring requirements as outlined in the Basin Plan
Amendments (BPASs) for the five TMDLSs included in the QAPP.

The CCWTMP is intended to fulfill the monitoring requirements for only those stakeholders that
are part of the MOA and/or identified by the participants of the MOA. The stakeholders to the
MOA for which this report fulfills the TMDL monitoring requirements are as follows:

e POTWs: consisting of Camrosa Water District, Camarillo Sanitary District, Ventura County
Waterworks District No. 1, and the Cities of Simi Valley and Thousand Oaks;

e Urban Dischargers: consisting of the Cities of Simi Valley, Thousand Oaks, Camarillo,
Moorpark and Oxnard, Ventura County Watershed Protection District, and the County of
Ventura Public Works Agency;

e Agricultural Dischargers: consisting of the entities represented by the Ventura County
Agricultural Irrigated Lands Group (VCAILG) within the Calleguas Creek Watershed, a
subdivision of the Farm Bureau of Ventura County; and

e Other Dischargers: consisting of the U.S. Department of the Navy and the California
Department of Transportation (Caltrans).

Per the MOA, a Management Committee, consisting of one representative each from the POTWs,
Urban Dischargers and Other Dischargers groups, and two representatives from the Agricultural
Dischargers group, oversees the CCWTMP and makes decisions to assure the CCWTMP is carried
out in a timely, accountable fashion.
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Prior to the initiation of the first required sampling event in 2008, the Stakeholders contracted the
day-to-day management of the CCWTMP activities and field sampling activities. The following
contractors performed the following tasks during the sixth year monitoring effort:

e General Project Management - Larry Walker Associates, Inc. (LWA)

e Field Monitoring Activities

0 Mugu Lagoon Water Quality Sampling - MBC Applied Environmental Sciences
(MBC)

o Freshwater Water Quality/Sediment Sampling - Kinnetic Laboratories, Inc.
(KLI), Fugro West, Inc. (Fugro), LWA

0 Freshwater Fish Tissue — Cardno ENTRIX
o0 Bird Egg Collection — Naval Base Ventura County Environmental Staff

e Water, Sediment, and Tissue Chemistry Analysis - Physis Environmental Laboratories,
Inc. (Physis)

e Salts Chemistry Analysis - Fruit Growers Laboratory, Inc. (FGL) and Physis
e Toxicity Analysis - Pacific Eco Risk Laboratories (PacEco)

The aforementioned contractors performed all the management activities and sampling efforts
covered by this annual report. All field contractors are the same as used in last year’s sampling
efforts. As the monitoring program moves forward this list of contractors may continue to be
amended to reflect new contractors hired on to perform required or new duties per the decision of
the Stakeholders in the CCW.

WATERSHED BACKGROUND

Calleguas Creek drains an area of approximately 343 square miles from the Santa Susana Pass in
the east to Mugu Lagoon in the southwest. The main surface water system drains from the
mountains in the northeast part of the watershed toward the southwest where it flows through the
Oxnard Plain before emptying into the Pacific Ocean through Mugu Lagoon. The watershed,
which is elongated along an east-west axis, is approximately thirty miles long and fourteen miles
wide. The Santa Susana Mountains, South Mountain, and Oak Ridge form the northern boundary
of the watershed; the southern boundary is formed by the Simi Hills and Santa Monica Mountains.
Figure 1 depicts the CCW and Table 1 presents the reaches of the CCW as identified in the
TMDLs covered by the CCWTMP.
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Figure 1. Calleguas Creek Watershed
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Table 1. Description of Calleguas Creek Watershed Reaches

Reach
No. Reach Name Subwatershed Geographic Description
1 Mugu Lagoon Mugu Lagoon fed by Calleguas Creek

Calleguas Creek (Estuary to

2 Potrero Rd.) Calleguas Downstream (south) of Potrero Rd
3 Calleguas Creek (Potrero Rd. to Callequas Potrero Rd. upstream to confluence
Conejo Creek) 9 with Conejo Creek
Revolon Slough from confluence with
4 Revolon Slough Revolon Calleguas Creek to Central Ave
5 Beardsley Channel Revolon E\(la(\elolon Slough upstream of Central
6 Arroyo Las Posas Las Posas Cpnfluence with Calleguas Creek to
Hitch Road
_ I End of Arroyo Las Posas (Hitch Rd) to
! Arroyo Simi Arroyo Simi headwaters in Simi Valley.
8 Tapo Canyon Creek Arroyo Simi Confluence w/ Arroyo Simi up Tapo
Canyon to headwaters
Conejo Creek (Camrosa Extends from the confluence with
9B’ Onejo Conejo Arroyo Santa Rosa downstream to the
Diversion to Arroyo Santa Rosa) . . .
Conejo Creek Diversion.
1 Conejo Creek (Calleguas Creek . Extends from Conejo Creek Diversion
9A . . Conejo :
to Camrosa Diversion) to confluence with Calleguas Creek.
Hill Canvon reach of Coneio Confluence with Arroyo Santa Rosa to
10 Creek Y ] Conejo confluence with N. Fork; and N. Fork to
just above Hill Canyon WTP
11 Arroyo Santa Rosa Conejo Confluence with Conejo Creek to
headwaters
12 North Fork Conejo Creek Conejo Confluence with Conejo Creek to
headwaters
13 Arroyo Conejo (South Fork Conejo Confluence with N. Fork to headwaters

Conejo Creek) —two channels

1. Inthe 2012 updates to the Los Angeles Region Basin Plan, the reach designations for 9A and 9B were switched.

MONITORING QUESTIONS

The purpose of the CCWTMP is to direct the monitoring activities conducted to meet the
requirements of the TMDLs effective for the CCW, excluding the Trash TMDL. The goals of
the CCWTMP include:

e To determine compliance with numeric targets, waste load and load allocations, and
interim load reduction milestones.

e To test for sediment toxicity at sediment monitoring stations.
e To identify causes of unknown toxicity.

e To generate additional land use runoff data to better understand pollutant sources and
proportional contributions from various land use types.
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e To monitor the effect of implementation actions by urban, POTW, and agricultural
dischargers on in-stream water, sediment, fish tissue quality, and watershed balances
(salts).

e To implement the program consistent with other regulatory actions within the CCW.

In addition, the CCWTMP is intended to answer the following monitoring questions to meet the
goals of the program:

e Are numeric targets and allocations met at the locations indicated in the TMDLS?
e Are conditions improving?

e What is the contribution of constituents of concern from various land use types?

MONITORING PROGRAM DESCRIPTION

The CCWTMP was developed to address all necessary TMDL monitoring requirements and
answer the monitoring questions mentioned previously using the following monitoring elements.
Required Monitoring Elements

The following environmental monitoring elements are required by the TMDLSs’ BPAs and are
included in the CCWTMP:

e General water and sediment quality constituents;

e Water column and sediment toxicity;

e Metals and selenium in water, sediment, fish tissue, and bird eggs;
e Organic compounds in water, sediment, and fish tissue; and,

e Nitrogen and phosphorus compounds in water.

e Continuous salt concentrations and flow (the latter only at Salts TMDL receiving water
compliance sites)

Table 2 lists the constituents for which analyses are conducted. Table 2 also provides a summary
of sampled constituent groups and sampling frequency. The QAPP outlines, in detail, the
justification of the process design, specific methodologies (both field and analytical), and quality
assurance/quality control (QA/QC) procedures.
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Table 2. Constituents and Monitoring Frequency for CCWTMP (varies by site)

Constituent Frequency

Chronic Aquatic Toxicity Quarterly + Two wet events

General Water Quality Constituents (GWQC)

Flow, pH, Temperature, Dissolved Oxygen, Conductivity, Total Quarterly based on location + Two
Suspended Solids (TSS), Hardness (at freshwater sites where wet events

metals samples are collected), and Dissolved Organic Carbon (at

saltwater sites where metals samples are collected)

Nutrients

Ammonia Nitrogen, Nitrate Nitrogen, Nitrite Nitrogen, Organic Quarterly + Two wet events
Nitrogen, Total Kjehdahl Nitrogen (TKN), Total Phosphorus,
Orthophosphate-P

Organic Constituents In Water

OC Pesticides * and PCBs 2, OP °, Triazine *, and Pyrethroid ° Quarterly + Two wet events

Pesticides

Metals and Selenium In Water ° .
Quarterly + Two wet events

Copper, Mercury, Nickel, Zinc, and Selenium 8

Salts

Receiving water: Continuous (via in-

situ sensors for EC and depth) plus

monthly grabs for EC and discharge
for sensor calibration

Electrical Conductivity (EC) and Discharge

Receiving water: Continuous
(derived from EC/salt relationships)
Total Dissolved Solids (TDS), Sulfate, Chloride, Boron
Other sites: Quarterly + Two wet
events

Annually

Chronic Sediment Toxicity (Every three years in Lagoon)

General Sediment Quality Constituents (GSQC)

Annually
Total Ammonia, Percent Moisture, Grain Size Analysis, Total (Every three years in Lagoon)
Organic Carbon (TOC)
Organic Constituents In Sediment Annually

OC Pesticides and PCBs?, OP Pesticides®, and Pyrethroids5 (Every three years in Lagoon)
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Table 2. Constituents and Monitoring Frequency for CCWTMP (varies by site) - continued

Additional Constituents For Mugu Lagoon Sediment
Every three years

Metals®
Tissue Annually
" o 10 . 3 " (Every three years in
Percent Lipids, OC Pesticides™ and PCBs™", OP Pesticides”, and Metals Lagoon)
1. OC Pesticides considered: aldrin, alpha-BHC, beta-BHC, gamma-BHC (lindane), delta-BHC, chlordane-alpha, chlordane-

10.
11.

gamma, 2,4'-DDD, 2,4'-DDE, 2,4'-DDT, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin, endosulfan | and Il, endosulfan sulfate, endrin,
endrin aldehyde, endrin ketone, and toxaphene

PCBs in water and sediment considered: Aroclors identified in the CTR (1016, 1221, 1232, 1242, 1248, 1254, and 1260).

OP Pesticides considered: chlorpyrifos, diazinon, and malathion. Chlorpyrifos is the only OP pesticide that will be measured in
tissue, as it is the only OP listed in tissue.

Triazine Pesticides considered: atrazine, prometryn, and simazine. Analysis of triazines ceased during year 3 following the
recommendation being included in the Revisions and Recommendations section of both the year 1 and year 2 annual reports.
Pyrethroid Pesticides considered: bifenthrin, cyfluthrin, cypermethrin, deltamethrin, and permethrin

Copper, mercury, nickel, selenium and zinc will be measured as dissolved and total recoverable.

Per the Metals TMDL BPA requires that “In-stream water column samples will be collected monthly for analysis of general
water quality constituents (GWQC) and, copper, mercury, nickel, selenium, and zinc for the first year. After the first year, the
Executive Officer will review the monitoring report and revise the monitoring frequency as appropriate.” Monthly monitoring will
be suspended until such time as the Executive Officer has reviewed the monitoring report and considered revisions to the
monitoring frequency. Until the Executive Officer has considered the frequency, metals will be collected quarterly in conjunction
with the other TMDLs.

Monitoring at sites in Mugu Lagoon other than at the Ronald Reagan Bridge for metals is an optional element.

Includes arsenic, cadmium, copper, lead, mercury, nickel, selenium and zinc. Arsenic, lead, and cadmium are included in
addition to constituents required in the Metals TMDL as they have been found in previous sediment studies conducted in Mugu
Lagoon to exceed guideline values used to interpret the relationship between sediment chemistry and biological impacts.
PCBs in tissue considered: individual congers.

Mercury and Selenium will be measured in fish tissue and bird eggs.

Optional Monitoring Elements

The QAPP outlines the optional monitoring efforts, all of which are considered above and
beyond what is necessary to meet the requirements of the BPAs and answer the monitoring
questions.

Table 3 lists the constituents and analyses that are considered optional for the CCWTMP.
Monitoring for the constituents and conducting the analyses are not BPA requirements but are
important to meeting general program goals and answering program questions. Table 3 also
provides a general sampling frequency for each constituent group.
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Table 3. Optional Constituents and Monitoring Frequency for CCWTMP (varies by site)

Constituent Frequency

Organic Constituents in Water — Grain Size Fractions *
One wet event annually

OC Pesticides and PCBs, OP, Triazine 2, and Pyrethroid Pesticides

Organic Constituents in Sediment — Grain Size Fractions * Annually (Every three

OC Pesticides and PCBs, OP, Triazine 2, and Pyrethroid Pesticides years in Mugu Lagoon)

Additional Constituents for Mugu Lagoon Sediment

3
Macrobenthic community assessment Every three years

Sediment Toxicity — Embryo Mytilus edulis or Crassostrea gigas

1. Please see Table 2 for a list of individual constituents in each suite.

2. Analysis of triazines ceased during year three following the recommendation being included in the Revisions and
Recommendations section of both the year one and year two annual reports.

3. Mugu Lagoon assessments were conducted during the first and fourth years of monitoring.

Special Studies

The Nitrogen, Toxicity, OC Pesticides, Salts, and Metals TMDL Implementation Plans identify
required and optional special studies to investigate a range of issues. No specific special studies
results are incorporated into this annual report summary at this time as the results of all special
studies conducted to date have been submitted as separate reports. Data gathered during special
study specific sampling may also be utilized to further answer not only the special studies
questions, but also be applied to the overall CCWTMP goals and questions identified previously
in this report.
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Monitoring Program Structure

As outlined previously, the CCWTMP covers a broad range of TMDL monitoring requirements,
including both required and optional efforts. The overall structure of these requirements per
each event can be broken down into two categories: (1) compliance monitoring and (2)
investigation monitoring. Compliance monitoring sites are typically located in receiving water
bodies where 303(d) listings occur, and are considered points of compliance measurements. The
investigational sites are located throughout the watershed, and include monitoring of drain
outfalls. The purpose of these sites is not to measure compliance, but to assist with evaluating
land use-specific contributions of various constituents to the watershed.

The CCWTMP effort is also divided into two monitoring efforts: (1) dry weather monitoring and
(2) wet weather storm water monitoring. The following sections describe, in detail, the basis for
each monitoring effort, starting with the definitions of the compliance monitoring sites and
investigation monitoring sites. Specific monitoring efforts associated with each sample site are
included, including the frequency of sampling by site for both dry weather and wet weather
events. The sampling frequency and the constituents monitored for at the sites covered by the
CCWTMP vary. A more detailed description of each topic covered can be found in the
appropriate element of the QAPP, including standard operating procedures (SOPs) for field
collection and sample handing techniques, and analytical procedures and protocols including
minimum detection limit (MDL) and reporting limit (RL) requirements.

COMPLIANCE MONITORING

Compliance Monitoring for Toxicity, OC Pesticides, Metals, Nitrogen, and Salts
TMDLs

For compliance monitoring to address the Toxicity, OC Pesticides, Metals and Nitrogen TMDLs,
dry weather in-stream water column samples were collected quarterly for water column toxicity,
general water quality constituents (GWQC), target organic constituents, metals, and nutrients.
Target organic constituents for the OC Pesticides TMDL include the OC Pesticides and PCBs
listed as a footnote in Table 2. Target organic constituents for the Toxicity TMDL include the
OP and pyrethroid pesticides listed as a footnote in Table 2. Target metals for the Metals and
Selenium TMDL are listed as a footnote in Table 2.

In-stream water column samples to measure compliance for the Toxicity, OC Pesticides, and
Metals TMDLs are generally collected at the base of each of the subwatersheds used to assign
waste load and load allocations, per the BPAs." In-stream water column samples to measure
compliance for the Nitrogen TMDL are generally collected at the base of each listed reach.
Toxicity ldentification Evaluations (TIEs) are conducted on toxic samples as outlined in the
Toxicity Testing and TIE section of the QAPP and results of these are discussed in the Toxicity
Testing and TIE Evaluations Summary section of this report.

In-stream water column grab samples for salts were also collected quarterly during dry weather
and twice during wet weather at the base of each of the subwatersheds specified in the Salts

! The QAPP includes an optional metals monitoring element to monitor additional sites in Mugu Lagoon.
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TMDL.? The grab sample results are used to develop statistical relationships between salt
constituents and EC. These relationships are used to convert high frequency EC-sensor data to
time-series of salt concentrations. Compliance with interim dry weather salt allocations is
determined using monthly mean salt concentrations for dry weather developed from the time-
series of data.

Additionally, POTW effluent was monitored for compliance with the effluent limits presented in
the Toxicity, OC Pesticides, Metals, and Salts TMDL BPAs. Currently, POTWs collect data
required by each of their individual monitoring requirements. For additional TMDL constituents
not currently sampled by the plants, CCWTMP crews perform sampling as necessary (efforts
vary by plant and constituent group). All CCWTMP-required data for POTWs are compiled in
this report.

All efforts are made to include two wet weather water sampling events for compliance
monitoring for the OC Pesticides, Toxicity, Metals, and Salts TMDLs during targeted storm
events between October and April. Two wet weather events were completed in December 2014.

Streambed sediment samples, collected annually in the freshwater portion of the watershed, were
collected during the first event of this monitoring year and analyzed for sediment toxicity,
general sediment quality constituents (GSQC), and target organics. Sediment samples in Mugu
Lagoon are collected every three years per the approved QAPP. Sediment samples were
collected during year seven and the data are presented in this report.

Similar to the sediment sampling frequency, fish tissue samples were collected in the freshwater
portions of the watershed in June 2015, and will continue to be collected annually for the
CCWTMP. In addition, fish tissue and mussel samples were collected in Mugu Lagoon during
year seven and the data are presented in this report.

INVESTIGATION MONITORING

Investigation monitoring focuses on identifying the contribution of constituents of concern from
various land uses in the watershed and areas where toxicity has been observed to occur in the
past that are not addressed by compliance monitoring. These sites are meant to compliment
compliance monitoring efforts, fill data gaps where identified, and assist in identification of
sources of constituents that may be leading to non-compliant conditions. The following
describes the various types of investigation sites sampled during this reporting period.

Land Use Discharge Investigation

Land use discharge samples are generally collected concurrently (on the same day when

possible) with compliance monitoring at representative agricultural and urban discharge sites
generally located in each of the subwatersheds and analyzed for selected GWQC, metals, and
target organic constituents (constituents monitored per site varies based upon sub-watershed).

% The goal is to sample two wet weather events per monitoring year; however, only one storm was predicted that met
the thresholds for monitoring.
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Toxicity Investigation

As significant mortality had not occurred at the two sediment toxicity investigation sites during
the first three years of the CCWTMP, ceasing investigation monitoring was recommended in the
third year annual report. Toxicity testing at the investigation sites ceased until event 38, when it
was resumed to support delisting of the identified reaches. The normal annual sampling
frequency for this investigation is provided in Table 6.

Sediment toxicity investigation monitoring for delisting occurred during Event 44. Water
column toxicity sampling occurred during all events. In addition, the year-seven samples were
analyzed for a suite of constituents (general chemistry, general nutrients, metals, PCBs, OC
pesticides, OP pesticides, and pyrethroid pesticides), particle size distribution, and total organic
carbon.

SAMPLING SITES

The QAPP details the justification and rationale for each of the sites sampled via the CCWTMP.
Information on compliance monitoring sites, land use sites, and sample collection frequency is
presented in Table 4 and Table 5 below. The general locations of the receiving water
compliance monitoring sites (excluding Mugu Lagoon) for water, sediment, and fish tissue are
presented in Figure 2 through Figure 4. The POTW effluent discharge sites are presented in
Figure 5. The sampling sites in each figure are designated by sampled constituent group. The
compliance monitoring sampling zones for sediment sampling and tissue sampling in Mugu
Lagoon are shown in Figure 6 and Figure 7, respectively.

The non-Mugu Lagoon water and sediment toxicity investigation sampling sites coincide with
current and previous sampling programs in the CCW. Water and sediment toxicity investigation
sampling sites and sampling frequency are presented in Table 6, while the general locations of
the water and sediment toxicity investigation sampling sites in the CCW are presented in Figure
8. Land use monitoring sites are shown in Figure 9.

The salt monitoring sites correspond with compliance sites or land use sites used for monitoring
related to other TMDLs (Figure 2) with two exceptions:

1. One of the salt compliance points is only used for salt monitoring (Conejo Creek at Baron
Brothers Nursery).

2. The continuous monitoring equipment (and the location of salt grab samples) for the Simi
subwatershed was installed just downstream of the Tierra Rejada bridge, and is referred
to as “07_TIERRA”".

The CCWTMP efforts summarized in the annual report correspond to the sites and locations
listed below. As this program progresses, the number and location of sites may be revised if
existing sites become inaccessible, if it is determined that alternative locations are needed, or if
the number of land use stations needed to appropriately characterize discharges needs
modification.
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Table 4. CCWTMP Compliance Monitoring and Nutrient Investigation Sites Annual Sampling Frequency

Sub GPS Coordinates Water 1.2 Sediment Tissue 3
ub- . . )
Site Id Reach Site Location P
Wat. ests/ Pests Pests/ .
Lat Long Tox PCBs Nut Metal Salts GWQC Tox /PCBS Metal PCBs Metal
01 RR_BR 1 Ronald Reagan St Bridge 34.1090 -119.0916 6 6 6 6 NA 6 NA NA NA NA NA
01 BPT 3 1 Located In Eastern Arm NA NA NA NA NA NA
01 BPT 6 1 Located In Eastern Part Of NA NA NA NA NA NA
- = Western Arm
Located In The Central Part ~ General site locations
01 BPT 14 1 ; NA NA NA NA NA NA Once Every Three
- = Of The Western Arm are provided as each ygaé
Mugu Located Between Estuary site represents a
Lagoon 01_BPT_15 1 and Mouth of Lagoon generalized sample NA NA NA NA NA NA
Located In Western Part of collection zone in
01_SG_74 L Central Lagoon whichasamplewil NA  NA NA NA  NA  NA
Central be collected.
1 Sampled In Central Lagoon NA NA NA NA NA NA
Lagoon Once Every
Western Arm 1 Sampled In Western Arm NA NA NANA NA NA Three Years
Of The Lagoon
Revolon Slough East Side
5 -
Revolon 04 WOOD 4 Of Wood Road 34,1698 -119.0958 6 6 6 6 6 6 1 1 NA 1 1
Slough o5 centr 5 iigﬁey WashatCentral 5/ 5300 1191128 NA NA 6 NA  NA 6 NA  NA  NA  NA NA
02_PCH o  CalleguasCreekNESide 41179 1990358 NA  NA 4 NA  NA 4 NA NA NA NA NA
of Hwy 1 Bridge
03_UNIV g  Calleguas Creek At 341795 -119.0399 6 6 6 6 6 6 1 1 NA 1 NA
Camarillo Street
Caleguas 03D CAMRs 3  camrosa Water 341679 -119.0530 4 4 4 4 4 4 NA  NA NA  NA NA
Reclamation Plant
oA HOWAR? o7 ComeloCreekAtHoward 571007 4190025 NA  NA 6 NA 6 NA  NA NA NA  NA NA
Road Bridge
9AD CAMA7  gp7  camarillo Water 341938 -119.0017 4 4 4 4 4 4 NA NA NA  NA NA
Reclamation Plant
Conglo  9B_ADOLF7  9A7 gggg’o Creek AtAdolio 599137 1189804 6 6 6 NA NA 6 NA 1 NA 1 NA
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Sub GPS Coordinates Water 1.2 Sediment Tissue 3
up- . . .
Site Id Reach Site Location P
Wat. ests/ Pests Pests/ .
Lat Long Tox PCBs Nut Metal Salts GWQC Tox /PCBS Metal PCBs Metal
10_GATE 10 ConeoCreekHilCanyon o) 5176 1189281 NA NA 6 NA NA 6 NA NA NA NA  NA
Below N Fork
10D_HILL 10 Ml Canyon Wastewater 45113 1189918 4 4 4 4 4 4 NA NA NA  NA NA
Treatment Plant
: Conejo Creek North Fork
Conejo 12 PARK 12 oove Hil Canyon 342144 -118915 NA NA 4 NA  NA 4 NA NA NA  NA NA
13 BELT 13 ConejoCreekSFork /o578 1189194 NA NA 4 NA NA 4 NA  NA  NA  NA NA
Behind Belt Press Building
9B BARONT  gA7  Conelo Creekat Baron 342365 -1189643 NA  NA NA  NA 6 NA NA NA NA  NA NA
Brothers Nursery
06_SOMIS g AmoyoLasPosas Off 342540 -118.9925 6 6 6 NA  NA 6 NA 1 NA 1 NA
Somis Road
Las
Posas Ventura County
06D_MOOR 6 6 Wastewater Treatment 34.2697 -118.9357 4 4 4 4 4 4 NA NA NA NA NA
Plant
07_HITCH 7 AmoyoSmiBastOfHICh o) 0706 1150231 6 6 6 NA  NA 6 NA 1 NA 1 NA
Boulevard
Arroyo Simi downstream
g\_rm_yo 07_TIERRA 7 tomTeraReadahd 342701 1189058 NA  NA  NA A 6 NA  NA NA NA  NA NA
m 07_MADER 7 Amoyo SimiatMadera Ave. 34.2778 -1187958 NA NA 6  NA  NA 6 NA NA NA NA NA
07D_SIMI 7 Simivalley Water Quallty 5 9045 118128 4 4 4 4 4 4 NA  NA  NA  NA NA

Control Plant

NA — Not Analyzed

Tox — Samples will be analyzed for toxicity and OP and pyrethroid pesticides as listed in Table 2. Toxicity in water will not be analyzed at 01_RR_BR or at the POTWSs.
Pests/PCBs — Samples will be analyzed for OC pesticides and PCBs as listed in Table 2. Chlorpyrifos will be analyzed in tissue at 04_WOOD as it is on the 303(d) list for this reach.
Nut — Samples will be analyzed for Nutrients as listed in Table 2.
Metal — Samples will be analyzed for Metals as listed in Table 2.

GWQC — Samples will be analyzed for General Water Quality Constituents as listed in Table 2.
1.
2.

o0, w

Sites listed for 6 sampling events per monitoring year refers to 4 quarterly dry events and the attempt to sample 2 additional wet events..
Grab samples for salts at compliance sites are not directly used to determine compliance with salts WQOs, but are used to develop statistical relationships between EC and salt

constituents (Appendix C).
Tissue samples will be collected in the same location as water and sediment samples. Samples may be collected elsewhere if no fish are found at pre-established sample stations.
Bird egg samples will be collected and analyzed for mercury and selenium in the Mugu Lagoon subwatershed.

TIEs will not be performed at 04_WOOD.

The Camrosa Water Reclamation Plant and the Ventura County Wastewater Treatment Plant are not currently discharging. However, these sites are included in case they must
be sampled at a later date.

In the 2012 updates to the Los Angeles Region Basin Plan, the reach designations for 9A and 9B were switched. For consistency with the TMDLs and historic site haming

conventions, the site names in the annual monitoring reports maintain the original reach designations.
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Table 5. CCWTMP Land Use Monitoring Sites and Sample Frequency

) Site ) . GPS Coordinates Pests/ )
Sub-Wat. Site ID Reach 1 Site Location Nutrients  Metal Salts  GWQC
Type Lat Long PCBs
Mugu 01T ODD2 DCH 1 pg  DuckPond/MuguiOxnard Drain #2S. 5 1395 1191185 6 6 6 NA 6
Lagoon of Hueneme Rd
04D_WOOD 4 Ag Agricultural Drain on E. Side of Wood 3141708 -119.0963 6 6 6 6 6
Rd N. of Revolon
05D SANT Santa Clara Drain at VCWPD Gage
Revolon VCVVPD - 5 Ag 781 prior to confluence with 34.2426  -119.1137 6 6 6 NA 6
Slough Beardsley Channel
Camarilo Hills Drain at Ventura Blvd
04D_VENTURA 4 Urban  and Las Posas Rd at VCWPD Gage  34.2162  -119.0685 6 NA 6 6 6
835
Calleguas  02D_BROOM 2 pg  Discharge to Calleguas Creek at 341433 -119.0713 6 6 6 NA 6
Broome Ranch Rd.
OBD_GERRY? A2  Ag  Dramagedichcrossing SantaRosa 345358 1950446 6 6 6 6 6
Rd at Gerry Rd
Urban storm drain passing under N.
Conejo 9BD_ADOLF 2 9A2  Urban side of Adolfo Rd approximately 300  34.2148  -118.9951 6 NA 6 6 6
meters from Reach 9B
13_SB_HILL 13 Utpan SouthBranchAmoyoConejoonS. g 1049 q1g9075 6 NA NA 6 6
Side of W Hillcrest
Las 06T FC_BR 6 pg  FoxCanyonatBradiey Rd-justnomh )56/ 4190111 6 6 NA  NA 6
Posas of Hwy 118
2nd corrugated pipe discharging on
07D_HITCH_ north side of Arroyo Simi flood control )
LEVEE 2 ! Ag levee off of Hitch Blvd just beyond 1st 34.2116 118.9219 6 6 NA 6 6
Arroyo power pole.
Simi . -
07D_CTP 7 Urban Eg)r‘l’(d control channelin Country Trail 5 5646118 9075 6 NA NA 6 6
07T_DC H 7 Urban  Dry Canyon at Heywood Street 34.2683  -118.7600 6 NA NA NA 6
Ag = Agricultural Land Use Site Urban = Urban Land Use Site NA — Not Analyzed

1. Specific constituents analyzed under each category are listed in Table 2.
2. Inthe 2012 updates to the Los Angeles Region Basin Plan, the reach designations for 9A and 9B were switched. For consistency with the TMDLs and historic site naming
conventions, the site names in the annual monitoring reports maintain the original reach designations.
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Table 6. Toxicity Investigation Monitoring Sites and Sampling Frequency

GPS Coordinates
Subwatershed Site ID Reach Site Location Lat Long Tox  Pests/PCBs GWQC

Sediment Toxicity Investigation !

Calleguas Creek Northeast

02_PCH 2 Side Of Highway 1 Bridge 34.1119 -119.0818 1 1 1
Calleguas Coneio Creek AtH 4 Road
9A_HOWAR?  9B?2 Bf_i’ggjeo reek AtHoward Road 34 1931 .119.0025 1 1 1
Water Toxicity Investigation L3
Conejo Creek Hill Canyon
10_GATE 10 Below North Fork Of Conejo 34.2178 -118.9281 5 5 5
] Creek
Conejo -
Conejo Creek South Fork
13_BELT 13 Behind Hill Canyon Belt Press 34.2078 -118.9194 4 4 4
Building

Tox — Samples will be analyzed for toxicity, OP, and pyrethroid pesticides in water and toxicity, OP, and pyrethroid pesticides in sediment as listed in Table 2.

Pests/PCBs — Samples will be analyzed for OC pesticides and PCBs as listed in Table 2.

GWQC — Samples will be analyzed for General Water Quality Constituents as listed in Table 2.

1. This table depicts the normal toxicity investigation sampling frequency. During year 5, this investigation was put on hold and then re-started as described in text.

2. Inthe 2012 updates to the Los Angeles Region Basin Plan, the reach designations for 9A and 9B were switched. For consistency with the TMDLs and historic site naming
conventions, the site names in the annual monitoring reports maintain the original reach designations.

3. Includes two wet events per site; except during years when there is insufficient rainfall to trigger sampling.
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CCWTMP Compliance Monitaring Recaiving Water Sampling Sites - Water Column
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Figure 2. CCWTMP Compliance Monitoring Sampling Sites — Receiving Water
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COWTMP Compliance Mondenng Recaiving Water Sampling Sites - Freshwater Ssdiment
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Figure 3. CCWMTP Compliance Monitoring Receiving Water Sampling Sites — Freshwater Sediment
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CCWTMP Compliance Monitoring Receiving Water Sampling Sites - Freshwater Fish Tissue
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Figure 4. CCWMTP Compliance Monitoring Sampling Sites — Freshwater Fish Tissue
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CCWTMP Compliance Monitoring Sampling Sites - POTW Effluent
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Figure 5. CCWMTP Compliance Monitoring Sampling Sites — POTW Effluent
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CCWTMP Compliance Monitoring Sampling Zones - Mugu nt

Figure 6. CCWMTP Compliance Monitoring Sampling Zones — Mugu Lagoon Sediment
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Figure 7. CCWTMP Compliance Monitoring Sampling Zones — Mugu Lagoon Tissue
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CCWTMP Compliance Monitoring Sampling Sites - Toxicity Investigation
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Figure 8. CCWTMP Toxicity Investigation Receiving Water Sampling Sites — Water and Sediment
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CCWTMP Comphiance Monitoring Sampling Sites - Land Use
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Figure 9. CCWTMP Land Use Sampling Sites
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Monitoring Data Summary

To summarize the CCW TMDL monitoring data, box plots have been created for site and
constituent combinations representing the data gathered over the entire monitoring program. The
data presented includes all constituents with TMDL limits for water or sediment at the sites
where the constituents were analyzed. Where TMDL limits are effective, those thresholds have
been identified for the sites where they apply. As appropriate, data for constituents with specific
dry or wet weather limits are presented separately. Data collected during year seven, which is
the reporting period for this document, have been overlain on the box plots as circles. The box
plots include all of the data collected during this program (2008-2015). This was done to allow
for easy comparison between recent data and what have been collected overall. The seventh year
data are presented in tabular form below each box plot. Each figure of box plots presents data
from either receiving water sites or land use sites. The receiving water sites are color coded by
subwatershed as shown in Table 7. Land use and POTW sites are displayed together and
grouped by type as presented in Table 8.

Fish tissue data are not displayed as box plots. Fish tissue data are presented in tables due to the
small number of samples and to preserve the species information associated with each sample.

Toxicity data and TIE results are summarized in Appendix D. Summaries of the 2014-15
monitoring events are included as Appendix A.

Some TMDL constituents were never, or rarely detected (less than 2 percent detection rate) and
therefore, did not warrant a data summary. The constituents, which were never detected,
include:

In Water: In Sediment:
e Endosulfan Il e Endrin
e Endrin e BHC, gamma

Rarely detected constituents in water are as follows:

Aldrin (four detects, none this year)
Dieldrin (six detects, three this year)
Endosulfan I (three detects, none this year)
BHC, gamma (three detects, none this year)
Total PCBs (five detects, three this year)

Rarely detected constituents in sediment are as follows:

e Dieldrin (one detect, none this year)
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Table 7. Receiving Water Sites Color Coded by Subwatershed

Subwatershed Reach Site ID
01 _BPT 14
01_BPT_15
01_BPT_3
01 _BPT_6
01_RR_BR
01 SG 74

Mugu Lagoon Reach 1

07_HITCH
Arroyo Simi Reach 7 07_MADER
07_TIERRA
Reach 9A' | 9B_ADOLF
Reach 9A" | 9B_BARON
Conejo Reach 10 10_GATE
Reach 12 12 PARK

Reach 13 13_BELT

1. Inthe 2012 updates to the Los Angeles Region Basin Plan, the reach designations for 9A and 9B were switched. For
consistency with the TMDLs and historic site naming conventions, the site names in the annual monitoring reports maintain the
original reach designations.
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Table 8. Land Use and POTW Sites Color Coded by Type

Urban Land Use (MS4) Sites:
Reach 4 ‘ 04D_VENTURA

Reach 7 ‘ 07D_CTP

Reach 7 ‘ 07T_DC_H
Reach 9A * \ 9BD_ADOLF*!

Reach13 | 13 SB_HILL

Ag Land Use Sites:
Reach 1 \ 01T_ODD2_DCH
Reach 2 ‘ 02D_BROOM
Reach 4 ‘ 04D_WOOD
Reach 5 \ 05D_SANT_VCWPD
Reach 6 06T_FC_BR
Reach 7 ‘ 07D_HITCH_LEVEE_ 2

Reach 9A * \ 9BD_GERRY *
POTW Sites:
Reach 7 \ 07D_SIMI

Reach9B'  9AD CAMA‘*

Reach 10 10D_HILL

1. Inthe 2012 updates to the Los Angeles Region Basin Plan, the reach designations for 9A and 9B were switched. For
consistency with the TMDLs and historic site naming conventions, the site names in the annual monitoring reports maintain the
original reach designations.

OC PESTICIDES TMDL DATA SUMMARY

The following figures present OC pesticides data in both water and sediment. Presently, only the
POTWs have effective final limits in water, but data for all sites is provided since the TMDL
specifies final targets for OC pesticides in water. Effective interim allocations for agriculture
and waste load allocations for urban dischargers are provided in the appropriate OC pesticides in
sediment figures. Bolded values in the tables within each figure indicate the concentration was
above the applicable limits for that constituent. Italicized values in the tables within each figure
indicate the concentration was detected but not quantifiable (DNQ). Values in the tables within
each figure with a “<” preceding it, indicate the constituent was not detected (ND) at MDL for
that constituent. Values identified as “--* in the tables indicate no samples were collected at those
sites for those events.
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Figure 10. 4,4’-DDD Water Column Concentrations in Receiving Water Sites: 2008-2015
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4-4'-DDD in Water from Urban, Ag, & POTW Sites: 2008-2015
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Figure 11. 4,4'-DDD Water Column Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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4.-4'-DDE in Recoiving Water Sites: 2
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Figure 12. 4,4'-DDE Water Column Concentrations in Receiving Water Sites: 2008-2015
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4.4'-DDE in Water from Urban, Ag, & POTW Sites: 2008-2015
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Figure 13. 4,4-DDE Water Column Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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4-4°-DDT in Receiving Water Sites: .
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Figure 14. 4,4’-DDT Water Column Concentrations in Receiving Water Sites: 2008-2015
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4-4'-DDT in Water from Urban, Ag, & POTW Sites: 2008-2015
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Figure 15. 4,4'-DDT Water Column Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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Figure 16. Total Chlordane Water Column Concentrations in Receiving Water Sites: 2008-2015
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Total Chiordane in Water from Urban, Ag, & POTW Sites: 2008-2015
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Figure 17. Total Chlordane Water Column Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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Figure 18. Toxaphene Water Column Concentrations in Receiving Water Sites: 2008-2015
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Toxaphene in Water from Urban, Ag, & POTW Sites: 2008-2015
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Figure 19. Toxaphene Water Column Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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4-4'-DDD in Sediment Sites: 2008-2015

= S Irberien VLA == As Iprom L, O DG & ND

100 =
E | — —
=
=
§ 1 ]
ﬁ =i
i= —— : i == e -
i
.
S T o e o =
EI E‘: E £ o
i :‘. ﬂ Fi
Dats Type Ewat B G ks s 5 L
Augid Dy & 47 19 12 13 K] <1 a1 <1 23 <) <1 a1

Figure 20. 4,4’-DDD Sediment Concentrations in Receiving Water Sites: 2008-2015
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4-4"-DDE in Sediment Sites: 2008-2015
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Figure 21. 4,4'-DDE Sediment Concentrations in Receiving Water Sites: 2008-2015
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4-4°-DDT in Sediment Sites: 2008-2015
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Figure 22. 4,4'-DDT Sediment Concentrations in Receiving Water Sites: 2008-2015
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Total Chlordane in Sediment Sites: 2008-2015
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Figure 23. Total Chlordane Sediment Concentrations in Receiving Water Sites: 2008-2015
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Toxaphene in Sediment Sites: 2008-2015
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Figure 24. Toxaphene Sediment Concentrations in Receiving Water Sites: 2008-2015
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METALS TMDL DATA SUMMARY

The following figures present metals water quality data from receiving water, agricultural, urban,
and POTW monitoring sites. Currently effective total metals interim load allocations and waste
load allocations differ for wet and dry weather, therefore the data for each of these conditions is
provided separately. Interim POTW waste load allocations for total mercury are in load form
and are therefore calculated and presented in the compliance section of the report. The Metals
TMDL specifies final targets for both dissolved copper and zinc. Dissolved concentrations for
these two metals have been plotted for reference. Bolded values in the tables within each figure
indicate the concentration was above the applicable limits for that constituent. Italicized values
in the tables within each figure indicate the concentration was DNQ. Values in the tables within
each figure with a “<” preceding them, indicate the constituent was ND at the MDL for that
constituent. Values identified as “--“ in the tables indicate no samples were collected at those
sites for those events.
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Figure 25. Total Copper Dry Weather Concentrations in Receiving Water Sites: 2008-2015
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Total Copper in Recelving Water Sites: 2008-2015 Stormwater
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Figure 26. Total Copper Stormwater Concentrations in Receiving Water Sites: 2008-2015
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Total Copper in Water from Urban, Ag, & POTW Sites: 2008-2015 Dry Weather
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Figure 27. Total Copper Dry Weather Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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Total Copper in Water from Urban & Ag Sites: 2008-2015 Stormwater
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Figure 28. Total Copper Wet Weather Concentrations in Urban and Ag Sites: 2008-2014
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Dissolved Copper in Receiving Water Site

—

e 4 '

Er Er 1_| 1_| El_ 1"“'

@ @ : EI Et %I

= =] 5 = =1 =
Date Type Ewet
Aug14 Dy e 0.286 0212 0.380 0.835 0817 0216
MNov-14  Dry a5 1.097 0160 0.537 1,800 2.058 0.636
[OeEW Som: 46 1 - T - 1 - 7 - 044 T -
Deec-14  Storm &7 - - - e 2,184 -

Figure 29. Dissolved Copper Concentrations in Receiving Water Sites: 2008-2015
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Dissolved Copper in Urban, Ag, & POTW Sites
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Figure 30. Dissolved Copper Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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Total Mercury in Receiving Water Sites: 2008-2015
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Figure 31. Total Mercury Concentrations in Receiving Water Sites: 2008-2015
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Total Mercury in Urban, Ag, & POTW Sites: 20
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Figure 32. Total Mercury Concentrations in Urban and Ag Sites: 2008-2015
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Figure 33. Total Nickel Dry Weather Concentrations in Receiving Water Sites: 2008-2015
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Figure 34. Total Nickel Stormwater Concentrations in Receiving Water Sites: 2008-2015
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Total Nickel in Water from Urban, Ag, & POTW Sites: 2008-2015 Dry
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Figure 35. Total Nickel Dry Weather Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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Total Nickel in Water from Urban & Ag Sites: 2008-2015 Stormwater
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Figure 36. Total Nickel Stormwater Concentrations in Urban and Ag Sites: 2008-2015
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Dissolved Nickel in Receiving Water Sites; 2008-2
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Figure 37. Dissolved Nickel Concentrations in Receiving Water Sites: 2008-2015
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Dissolved Nickel in Urban, Ag, & POTW Sites: 2008-2015
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Figure 38. Dissolved Nickel Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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Figure 39. Total Selenium Dry Weather Concentrations in Receiving Water Sites: 2008-2015
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Total Selenium in Receiving Water Sites: 2008-2015 Stormwater
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Figure 40. Total Selenium Stormwater Concentration in Receiving Water Sites: 2008-2015
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Total Selenium in Water from Urban, Ag, & POTW Sites: 2008-2015 Dr
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Figure 41. Total Selenium Dry Weather Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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Total Selenium in Water from Urban & Ag Sites: 2008-2015 Stormwater
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Figure 42. Total Selenium Stormwater Concentrations in Urban and Ag Sites: 2008-2015
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Figure 43. Dissolved Zinc Concentrations in Receiving Water Sites: 2008-2015
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Dissolved Zinc in Water from Urban, Ag, & POTW Sites: 2008-24
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Figure 44. Dissolved Zinc Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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TOXICITY TMDL

For the Toxicity TMDL, urban dischargers” and POTWSs’ final WLAs are effective as well as
interim LAs for agricultural dischargers. The compliance points for these allocations are in the
receiving waters at the base of the subwatersheds and are shown on the box plots for the
appropriate site locations. Data for chlorpyrifos and diazinon has been separated into dry
weather and stormwater since the allocations differ for the two conditions. Bolded values in the
tables within each figure indicate the concentration was above the applicable limits for that
constituent. Italicized values in the tables within each figure indicate the concentration was
DNQ. Values in the tables within each figure with a “<” preceding them, indicate the constituent
was ND at the MDL for that constituent. VValues identified as “--“ in the tables indicate no
samples were collected at those sites for those events.
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Chlorpyrifos in Receiving Water Sites: 2008-2015 Dry Weather
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Figure 45. Chlorpyrifos Dry Weather Concentrations in Receiving Water Sites: 2008-2015
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Chlorpyrifos in Receiving Water Sites: 2008-2015 Storn
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Figure 46. Chlorpyrifos Stormwater Concentrations in Receiving Water Sites: 2008-2015
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Figure 47. Chlorpyrifos Dry Weather Concentrations in Urban, Ag, and POTW Sites: 2008-2015
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Chlorpyrifos in Water from Urban and Ag Sites: 2008-2015 Stormwater
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Figure 48. Chlorpyrifos Stormwater Concentrations in Urban and Ag Sites: 2008-2015
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Figure 49. Diazinon Dry Weather Concentrations in Receiving Water Sites: 2008-2015
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Diazinon in Receiving Water Sites: 2008-2015
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Figure 50. D