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Executive Summary

Introduction

In the Calleguas Creek Watershed, thirty separate pollutants have been listed on the Clean Water Act Section 303(d)
list of impaired waters. For each of these pollutants, a Total Maximum Daily Load (TMDL) must be developed to result in
compliance with water quality standards. This document presents the TMDLs that address five of the 303(d) listings: ammonia,
nitrate-N+nitrite-N, nitrogen, algae, and low dissolved oxygen/organic enrichment. These listings have been addressed through
the development of separate TMDLs for ammonia, oxidized nitrogen (nitrate-N + nitrite-N), and algae/dissolved oxygen.
However, because of the interconnected relationship between these listings and TMDLs, the three TMDLs have been bound
together into this overall Nutrient TMDLs document with one introduction and one implementation plan for all three TMDLs. This
summary describes the approach to developing the TMDLs and the numeric targets, source identification, wasteload and load
allocations, margin of safety estimates, seasonal variation analysis, and the implementation plan developed for the TMDLs.

Figure ES-1 shows the locations of the 303(d) listings for these constituents in the Calleguas Creek watershed.

Approach

The TMDLs were developed based on the current EPA regulations for TMDLs which were adopted on July 11, 2000

(EPA, 2000a). These regulations define the eleven minimum elements of a TMDL to be:

—_

Name and geographic location of the 303(d) listed waterbody
Identification of the listed pollutant and applicable water quality standards
Quantification of the maximum allowable pollutant loads

Determination of current pollutant loads

Source identification

Wasteload allocations for point sources

Load allocations for non-point sources

Margin of safety

© © N o g~ 0w DD

Consideration of seasonal variations

—_
o

. Allowance for foreseeable pollutant load increases

—_
—_

. Implementation plan
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Figure ES-1. Calleguas Creek 303(d) Listed Reaches
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The introductory section of this document addresses the first of the ten elements required under the new TMDL
regulations. Each of the three TMDL sections includes elements 2 through 10. The implementation plan is included as a
separate section that presents the approach and actions for implementing all three TMDLSs.

Each TMDL summarizes the existing conditions in the watershed and the basis for the 303(d) listing. Additionally, the
applicable Basin Plan water quality objectives for each constituent are identified. These identified water quality standards were
used as the basis for developing the numeric targets to be achieved within the watershed. In cases where the Basin Plan
contained no numeric standard (algae) or a standard known to be outdated (ammonia), appropriate numeric targets had to be
developed.

Once the numeric targets had been established, maximum allowable pollutant concentrations for each reach in the
Calleguas Creek system were identified and compared to current receiving water concentrations to determine reaches requiring
pollutant reductions. Wasteload and load allocations at levels that would result in achievement of water quality standards within
each reach were established for significant sources contributing to the exceedance of the maximum allowable pollutant
concentrations.

The TMDLs are expressed in terms of concentrations rather than loads. This approach is appropriate for these TMDLs
because the watershed is effluent dominated and the beneficial use impacts of nutrients are based on concentration rather than
loading. Correspondingly, the waste load allocations for wastewater treatment facilities and load allocations for non-point
sources are expressed in term of concentrations.

Included in the development of the TMDL were a margin of safety, consideration of seasonal variations in the

watershed, and a discussion of future growth impacts and loadings.

Key Points from the TMDLs
NUMERIC TARGETS

The numeric targets for the oxidized nitrogen TMDL were set equal to the Basin Plan objectives. For ammonia, the
Basin Plan objectives are based on EPA criteria that are outdated. Therefore, the values presented in the 1999 updated EPA
criteria document for ammonia, adjusted to reflect site-specific conditions, were determined to be the appropriate targets to
protect beneficial uses in the watershed. The appropriate numeric targets for algae/dissolved oxygen were determined to be a

"nuisance" algae biomass target for rivers and streams selected from literature and the Basin Plan dissolved oxygen objective for
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protection of aquatic life. The best mechanism for attaining the dissolved oxygen target was determined to be reducing Total

Kjeldahl Nitrogen (TKN), the sum of ammonia and organic nitrogen. The choice of this mechanism for implementing the

algae/dissolved oxygen TMDL clearly demonstrates the links between these TMDLs and the need to consider each in the

context of the others. A algal biomass target for nuisance algae conditions for rivers and streams was identified from a review of

the literature, but has not been demonstrated to be exceeded in the watershed. Further studies and monitoring are

recommended in the Implementation Plan to better define the algae situation in the watershed and what constitutes “nuisance”

conditions.

The ammonia and oxidized nitrogen targets apply to all reaches of the watershed. The dissolved oxygen target applies

only to the Conejo Creek system, which is the only reach listed on the 303(d) list for low dissolved oxygen. The algal biomass

targets only apply to the Conejo Creek system, Revolon Slough, and Beardsley Channel, because these are the only reaches for

which algae is listed on the 303(d) list. The following table summarizes the nutrient targets for the watershed.

Table ES- 1. Nutrient Targets for the Calleguas Creek Watershed

30-day Average 1 hour Maximum Nitrate-N + Dissolved Algal Biomass
“ Ammonia Target | Ammonia Target Nitrite-N Oxygen Target | Target (mglm2
(mglL)1 (mglL)1 Target (mg/L) (mg/L) chl-a)
Arroyo Simi Upper 1.8 x WER 3.9x WER 10
Arroyo Simi/Las Posas 2.7 x WER 8.4 x WER 10
Dry Calleguas 1.0 x WER 5.7 x WER 10
Arroyo Conejo Upper 1.7 x WER 3.2x WER 10 Minimum 5.0 150
Arroyo Conejo Lower 3.1 xWER 8.4 x WER 10 Minimum 5.0 150
Arroyo Santa Rosa 24 x WER 5.7 xWER 10
Conejo Creek Upper 3.3xWER 5.7 x WER 10 Minimum 5.0 150
Conejo Creek Lower 3.5xWER 41x WER 10 Minimum 5.0 150
Calleguas Creek Upper 2.7 x WER 2.7x WER 10
Calleguas Creek Lower 2.2 x WER 2.7 x WER 10
Revolon Slough and Ag Drains 2.5 x WER 4.9 x WER 10 150
Mugu Lagoon 2.7 x WER 2.7x WER 10

1 A Water Effects Ratio (WER) is a mechanism for adjusting national criteria to reflect site-specific conditions in the Calleguas Creek watershed
based on monitoring conducted in the watershed. In the event a site specific WER is not developed for a given reach, the WER for that reach

will be set equal to 1.0.

2 This algal biomass target has been selected from literature and is not based on local consensus as to what constitutes nuisance conditions.
This target can be adjusted based on further studies and public input.

SOURCE IDENTIFICATION

POTWs were identified as the most significant source of ammonia and TKN in the watershed. Non-point sources,

groundwater, and atmospheric deposition did not contribute significant loads of ammonia or TKN to the creek system. For

oxidized nitrogen compounds (nitrate+nitrite), POTWs are only a significant source if they have implemented nitrification
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treatment processes without also denitrifying. Agriculture contributes significant oxidized nitrogen loadings to the watershed,
especially in Revolon Slough. Other non-point sources, groundwater, and atmospheric deposition contribute significantly smaller
loadings of oxidized nitrogen. The following table summarizes the average annual loadings in the watershed from each of the
sources for ammonia, oxidized nitrogen, and total nitrogen.

Table ES- 2. Average Annual Nitrogen Loadings in the Calleguas Creek Watershed

Average Annual

Jverage fHUal | g, of Total | Oxidized %of Total | AverageAnnual | o ipop)
mmonia-N Load . Total Nitrogen

Load Nitrogen Load Load p Load

(Iblyr) (Iblyr) Load (Iblyr)

POTWs 946,771 92% 481,568 23% 1,573,274 45%
Agriculture 27,191 3% 1,359,022 66% 1,551,683 45%
Urban Runoff 23,245 2% 107,278 5% 181,546 5%
Open Space 24,825 2% 53,313 3% 107,447 3%
Groundwater 1,763 0.17% 61,547 3% 66,149 2%
Atmospheric Deposition 140 0.01% 913 0.04% 1,067 0.03%
Total for Watershed 1,023,935 100% 2,063,641 100% 3,481,166 100%

1 Total nitrogen loads were calculated as the sum of ammonia-N, nitrate-N, nitrite-N, and organic nitrogen loads in the watershed.

WASTELOAD AND LOAD ALLOCATIONS

Wasteload allocations (WLAs) for oxidized nitrogen and ammonia were set for five of the six POTWs in the watershed.
Wasteload allocations were not determined for the Olsen Road treatment plant because it is in the process of being shut down.
WLAs for TKN were developed only for the two treatment plants that discharge to the Conejo Creek system, the Hill Canyon and
Camarillo plants. The Camrosa plant is able to achieve all proposed nutrient WLAs with existing facilities and operations.
Moorpark is currently constructing facilities that will allow compliance with the WLAs by September, 2001. The Camarillo plant is
able to achieve the proposed ammonia WLA with existing facilities and operations but would have to reduce oxidized nitrogen
levels by about 70% to achieve the proposed WLAs for these pollutants. The Hill Canyon plant is able to achieve the proposed
oxidized nitrogen and ammonia WLAs with existing facilities and operations but would have to reduce TKN levels by about 60%
to achieve the TKN WLA. The Simi Valley plant would have to reduce ammonia levels by between 70% and 90% (depending on
the site-specific adjustment to the ammonia criteria) to achieve the ammonia WLA and would have to reduce nitrate levels by

between 40% and 70% (depending on the degree of nitrification needed to achieve the ammonia WLA) to achieve the oxidized

nitrogen WLA.
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Load allocations were set only for agricultural discharges of oxidized nitrogen. In the Calleguas Creek watershed,
agriculture is assigned a load allocation of 10 mg/L of nitrate-N + nitrite-N. All other non-point sources of nutrients were
sufficiently below the numeric target and comprised such a small portion of the total pollutant loading that they were not
considered to be significant loadings and, consequently, were not assigned load allocations. Load allocations were assigned to
agriculture as a category, rather than to individual dischargers. Agricultural loadings of oxidized nitrogen would require an
average reduction of about 70% to meet the assigned load allocations. The following table shows the WLAs for each of the

POTWs in the watershed.

Table ES- 3. Nutrient Wasteload Allocations

Ammonia-N Daily Ammonia-N N*l-\l'\llt_ra_te- N E;t;lm;t?ld
POTW Effluent Limit ' | Monthly Effluent | " 'é’f'ftle aily
(mg/L) Limit 2 (mg/L) a_| y uent | Effluent Limit
Limit (mg/L) (mg/L)
Hill Canyon WWTP 8.4 x WER 3.1 x WER 10 35
Simi Valley WQCP 8.4 x WER 2.7 x WER 10
Moorpark WWTP 8.4 x WER 2.7 x WER 10
Camarillo WRP 4.1 x WER 3.5x WER 10 44
Camrosa WWTP 2.7 x WER 2.2 x WER 10

1 Acute effluent limits calculated based on the 95" percentile pH and temperature for the reach.
2 Chronic effluent limits calculated based on average pH and temperature for the reach.

MARGIN OF SAFETY

The wasteload and load allocations were calculated based on the assumption that no dilution of the discharges was
available. However, some dilution flow is available in the watershed from groundwater and urban runoff that contain insignificant
concentrations of nutrients. For the ammonia and oxidized nitrogen TMDLs, the margin of safety (MOS) was calculated based
on this dilution. A MOS calculated in this manner varies depending on the amount of flow and the concentrations in the flow
upstream of the discharges. The MOS for these TMDLs will be near zero under extreme watershed conditions (very low flows
and high upstream concentrations) but will be greater than 10% of the TMDL for at least 90% of the time for both of these
TMDLs. For the algae and dissolved oxygen TMDL, the MOS was calculated using numerous conservative assumptions in the
development of the TKN WLAs. Only the TKN limit for Camarillo assumed any dilution. This TKN limit was based on the
minimum amount of dilution possible under the future Conejo Creek Diversion Project. The MOS for the algae and dissolved

oxygen TMDL is estimated to be between 25% and 50% based on conservative assumptions.
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SEASONAL VARIATIONS

Implementation actions that result in compliance with water quality objectives during dry weather are also expected to
result in compliance during wet weather conditions. POTWs are the most significant source of ammonia and TKN
concentrations, and their concentrations do not change significantly during storm events. Monitoring data in the watershed
indicates that stormwater concentrations of nutrients from non-point sources are generally lower than dry weather concentrations
and are consistently lower than the TMDL targets (except for agricultural concentrations of oxidized nitrogen). Additionally,
because the TMDLs are based on concentrations, any increase in loadings associated with storm events is accompanied by a
proportionally greater increase in flow and, if anything, a reduction in concentrations. Therefore, implementation actions

designed to meet the targets during dry weather critical conditions should also meet the targets during wet weather.

Implementation Plan

Implementation of the TMDLs is phased to allow implementation of the ammonia TMDL first and the oxidized nitrogen

and algae/dissolved oxygen TMDLs at a second, later date. This approach was chosen for the following reasons:

e The implementation actions for ammonia impact the oxidized nitrogen and TKN concentrations in the watershed
and therefore the implementation actions needed for these constituents. Phasing implementation will allow the
conditions in the watershed to stabilize after the implementation of the ammonia TMDL and the impacts of its
implementation on the other TMDLs to be assessed.

o Significant data gaps and uncertainties exist regarding the algae/dissolved oxygen TMDL. Additional data gathering
efforts are required to determine the most appropriate implementation actions for this TMDL. Additionally, there is a
possibility that implementation of the ammonia TMDL (because ammonia is a component of TKN) will result in
compliance with the Basin Plan water quality objectives applicable to algae and dissolved oxygen.

e The Calleguas Creek Watershed Management Plan, to be adopted in 2005, will propose a coordinated plan to
address all water quality issues within the watershed, including nutrients and other 303(d) listed pollutants. As
such, the plan will serve as the ultimate implementation plan for all 30 TMDLs. Phasing implementation of these
early Nutrient TMDLSs, so that initiation of most costly structural controls is deferred until after 2005, will avoid the

use of public and private resources on projects that may later prove to be inconsistent with the watershed plan.
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The implementation plan includes a schedule with the dates on which wasteload allocations are to be incorporated into
NPDES permits and load allocations go into effect. The following tables summarize the wasteload and load allocation

implementation schedule.

Table ES- 4. Permitting Schedule ’

Permit Date Current Date Ammonia Date for Date Oxidized Date for
Number Permit Expires| WLAs Placed in Achievement of | Nitrogen and TKN | Achievement of
Permits Ammonia WLAs WLAs Placed in | Oxidized Nitrogen
Permits and TKN WLAs
CA0056294 Hill Canyon 2001 2002 2002 2005 2005-2012
CA0055221 Simi Valley WQCP 2001 2002 2002 2005 2005-2012
CA0053597 Camarillo 2001 2002 2002 2005 2005-2012
CA0063274 Moorpark 2003 2002 2002 2005 2005-2012
CA0059501 Camrosa 2004 2002 2002 2005 2005-2012

1. Assumes Regional Board will adopt Nutrient TMDLs in March of 2002, place ammonia WLAs in NPDES permits by June of 2002, in accordance with
the compliance schedule allowed in the Basin Plan, that the oxidized nitrogen and TKN targets are verified and/or adjusted to reflect new scientific
information derived from the special studies in March of 2005, and that the WLAs are incorporated into the permits in October of 2005.

Table ES- 5. Load Allocation Implementation Schedule

Implementation Action Implementation Date

Development of Agricultural Pollution Prevention Plan as part of the Calleguas Creek

2005
Watershed Management Plan
Begin implementation of BMPs or other mechanisms to address oxidized nitrogen 2006
compounds
Effective date of oxidized nitrogen target for Revolon Slough 2012

The schedules presented in Table ES- 4 and Table ES- 5 will result in attainment of ammonia standards by 2002 and
attainment of oxidized nitrogen and dissolved oxygen standards no later than 2012. This is consistent with new EPA TMDL
regulations which require that standards be attained within ten years of TMDL adoption.

The implementation plan also outlines special studies that may be conducted during the implementation period to
address the uncertainties in the TMDLs. The following are potential studies that could be conducted:

o Development of a water effects ratio (site-specific objective) for ammonia based on hardness and ionic

concentrations in the Calleguas Creek watershed.

e  Examining the contribution of surface water loads of nitrogen to groundwater and the impacts of these loads on

the groundwater recharge beneficial use.

o Assessment of the municipal water supply beneficial use designation for the watershed and potential de-

designation of this use.
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o Evaluating oxidized nitrogen loadings from different agricultural activities and investigating additional oxidized
nitrogen loadings to Revolon Slough.

o Evaluation of the effectiveness of agricultural Best Management Practices

e  Monitoring and assessment of "nuisance" algae conditions.

e  Special assessment and monitoring of the unique physical and biochemical dynamics of Mugu Lagoon.

Finally, the implementation plan describes the monitoring program that will be used to measure progress toward
attaining water quality standards and sets forth the conditions that could necessitate modification of the TMDLs. Those
conditions include: (1) insufficient progress has been made toward attaining water quality standards; (2) special studies
indicate the selected targets are inappropriate (i.e., over or under protective); and/or (3) the Calleguas Creek Watershed
Management Plan demonstrates that the allocations, implementation plans, and/or schedules are inappropriate for the

watershed.
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Section 1. Introduction

Introduction

In the Calleguas Creek Watershed, thirty separate pollutants have been listed on the Clean Water Act Section 303(d)
list of impaired waters. For each of these pollutants, a Total Maximum Daily Load (TMDL) must be developed to result in
compliance with water quality standards. This bound document presents the TMDLs that address the 303(d) listings for
ammonia, nitrate-N + nitrite-N, nitrogen, algae, and low dissolved oxygen/organic enrichment. These listings have been
addressed through the development of separate TMDLs for ammonia, oxidized nitrogen (nitrate-N + nitrite-N), and
algae/dissolved oxygen. However, because of the interconnected relationship between these listings and TMDLs, the
documents have been bound together into this overall nutrient document with one implementation plan for all three TMDLs. This
section presents introductory and background information common to all three TMDLs and discusses the connections between
the three TMDLs and the overall nitrogen picture in the watershed. Subsequent sections 2, 3, and 4 describe the ammonia
TMDL, the oxidized nitrogen TMDL, and the algae/dissolved oxygen TMDL, respectively. The final section contains the
implementation plan for the three nutrient TMDLs presented in this document. An electronic copy of the data and calculations

included in this report is available upon request.

TMDL Description and Regulatory Context
DESCRIPTION OF TMDL PROCESS

Section 303(d) of the Clean Water Act (CWA) requires States to identify waters where the effluent limitations required
under the National Pollutant Discharge Elimination System (NPDES) or any other enforceable limits have been implemented and
adopted water quality standards are still not attained. Lists of prioritized impaired water bodies are known as the "303(d)" lists
and must be submitted to the United States Environmental Protection Agency (EPA) every two years.

A TMDL represents the total loading rate of a pollutant that can be discharged to a waterbody and still have the
waterbody meet the applicable water quality standards. The TMDL can be expressed as the total mass or quantity of a pollutant
that can enter the waterbody within a unit of time. In most cases, the TMDL determines the allowable loading capacity for a
constituent and divides it among the various contributors in the watershed as wasteload (for point source discharges) and load
(for nonpoint sources) allocations. The TMDL also accounts for natural background sources, seasonal variations, future growth,

and provides a margin of safety.
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TMDLs must include specific information to be approved by the EPA (EPA, 2000a). This information can be
summarized by the following elements:
o Name and Geographic Location: The name and location of the impaired waterbody for which the TMDL is being
developed.
o Pollutant Identification: Identification of the pollutant and applicable water quality standard for which the TMDL is being
developed.
e  Maximum Pollutant Load: Description of the numeric target for the TMDL and the pollutant load that may be present in
the waterbody and still ensure attainment of the water quality standard.
e Current Pollutant Loads: A quantification of the current loads in the waterbody and the amount by which these current
loads exceed the maximum allowable pollutant load.
o Source Identification: ldentification of point and non-point sources of the pollutant for which wasteload and load

allocations are being developed.

o Wasteload and Load Allocations: Pollutant reduction targets for point and nonpoint sources of pollution. Load allocations

and wasteload allocations indicate maximum allowable loads from identified sources. Percent reductions can also be

provided, and allocations should be compared with current loads to show the levels of reduction needed. Supporting

information must be provided to demonstrate that wasteload and load allocations will result in attainment of the water quality

standards.
e  Margin of Safety: Account for uncertainties in the determination of the TMDL. The margin of safety can be expressed as
unallocated load or as conservative analytical assumptions used in developing the TMDL.
e Seasonal Variations: Consider seasonal variations, stream water flow levels, and other environmental factors that affect

the relationship between pollutant loadings and water quality impacts.

o Foreseeable Pollutant Load Increases: Allow for any reasonably foreseeable increases in pollutant loads including future

growth.

o Implementation Plan: A description of actions necessary to implement the TMDL.

REGULATORY CONTEXT

In the Calleguas Creek watershed, the CWA is administered by the California Regional Water Quality Control Board,

Los Angeles Region (Regional Board). This Regional Board is one of nine other regional boards in California. The State Water
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Resources Control Board (State Board) establishes statewide policies and serves as the review and appeal body for the
decisions of the regional boards.

The California Water Quality Control Plan, Los Angeles Region (Basin Plan), designates beneficial uses for surface
and ground water, sets numeric and narrative water quality objectives necessary to support these beneficial uses, and describes
implementation programs to protect waters in the region. The Basin Plan is the implementation plan for the Porter-Cologne
Water Quality Act (also known as the "California Water Code") and serves as the State Water Quality Control Plan applicable to
Calleguas Creek, as required pursuant to the federal CWA.

The 303(d) list is based on a biennial assessment of the region's water resources. These water quality assessments are
used to identify, list and prioritize impaired waters for the development and implementation of TMDLs to meet water quality
standards. Water quality standards include designated beneficial uses and numeric and narrative water quality objectives as
specified in the Basin Plan. The EPA has oversight authority for the 303(d) program and must approve or disapprove the State's
303(d) lists and each specific TMDL. EPA is ultimately responsible for issuing a TMDL, if the State fails to do so in a timely manner.

As part of California's 1996 and 1998 303(d) list submittals, the Regional Board identified various reaches of the
Calleguas Creek watershed as impaired due to ammonia, nitrate-N + nitrite-N, nitrogen, algae, and organic enrichment/low
dissolved oxygen. A consent decree between the EPA, the Santa Monica BayKeeper and Heal the Bay Inc., represented by the
Natural Resources Defense Council (NRDC), was approved on March 22, 1999. This consent decree requires that all TMDLs for
the Los Angeles Region be adopted by EPA within 13 years. The consent decree also prescribes schedules for certain TMDLs.
According to this schedule, TMDLSs for nutrients, including ammonia, algae, and low D.O./organic enrichment in the Calleguas

Creek watershed are to be adopted by March, 2002.

Watershed Description
WATERBODY NAME AND LOCATION
Physical Description

The Calleguas Creek watershed is located in the southern half of Ventura County, California. The waterbody
originates in the Santa Susana mountains to the north and Santa Monica mountains to the southeast and flows 36 miles to Mugu
Lagoon. The major tributaries to Calleguas Creek are the Arroyo Simi, Arroyo Las Posas, Arroyo Conejo, and Conejo Creek.
Revolon Slough, in the western part of the County, is also considered part of the watershed, though the slough drains directly to

Mugu Lagoon and only mixes with Calleguas Creek at the estuary. The drainage area of the watershed is approximately 325
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square miles and includes the cities of Simi Valley, Moorpark, Thousand Oaks, and Camarillo. Figure 1-1 shows the watershed

and locations of the tributaries.

Tributaries

The Arroyo Simi/Arroyo Las Posas reaches of the creek system flow through the cities of Simi Valley and Moorpark in
the northern part of the watershed and join with Calleguas Creek near Somis Road. Upstream of Simi Valley, the creek is
unlined and passes through open space and recreational areas. Through the city, the creek flows through concrete lined or rip
rapped channels. Between Simi Valley and Moorpark, a distance of approximately 7 miles, the creek is unlined and without rip
rap. From the edge of Moorpark to Hitch Blvd., the creek is once again rip rapped on the sides with a soft bottom throughout
most of the channel, but in some areas, such as under bridges, the bottom is covered with concrete and rip rap. Downstream of
Hitch Blvd., the Arroyo Las Posas passes through agricultural fields and orchards in a primarily natural channel. During most of
the year, at the point where the channel reaches Seminary Road, the surface water flow has been lost to groundwater
percolation or evaporation. During and after significant rains, surface flows in the Arroyo Simi/Las Posas may connect with flows
from the Calleguas and Conejo Creeks and flow to Mugu Lagoon.

The Arroyo Santa Rosa, Arroyo Conejo, and Conejo Creeks run parallel to the Arroyo Simi/Las Posas in the southern
portion of the watershed. The Arroyo Santa Rosa drains primarily open, rural residential, and agricultural land on the northern
edge of the City of Thousand Oaks. The Arroyo Santa Rosa channel is a natural channel for most of its length with portions of
rip rap and concrete lining along the sides and bottom of the channel in the vicinity of homes (such as near Las Posas Road).
The Arroyo Conejo runs through Thousand Oaks and has three branches, the main fork, the north fork, and the south fork. The
main fork of the Arroyo Conejo runs underground for most of its length. The portions that are above ground are concrete lined
until the creek enters Hill Canyon on the western side of the city and converges with the south fork. The south fork runs through
the southern and western portions of Thousand Oaks. For most of its length, the south fork flows underground or through
concrete lined channels. The north fork runs through Thousand Oaks upstream of the Hill Canyon treatment plant. The channel
is concrete lined for the portion that runs through the city, but becomes unlined when it nears the treatment plant. The main fork
and the north fork converge approximately 0.4 miles downstream of the Hill Canyon Water Reclamation Plant. The Arroyo
Conejo then merges with the Arroyo Santa Rosa to form Conejo Creek. Conejo Creek flows downstream approximately 7.5
miles before its confluence with Calleguas Creek. For most of the length of the Conejo and Calleguas Creeks, the sides of the

channel are rip rapped, but the bottom is unlined.
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Figure 1-1. Calleguas Creek Watershed

Page 1-5

APRIL 2001

Nutrient TMDLs
Calleguas Creek
Introduction



APRIL 2001

Nutrient TMDLs
Calleguas Creek
Introduction

Revolon Slough drains the agricultural land in the western portion of the watershed. The slough does not pass through
any urban areas, but does receive drainage from tributaries that drain urban areas. The tributary starts as Beardsley Wash in
the hills north of Camarillo. The wash is a rip rapped channel for most of its length and combines with Revolon Slough at Central
Ave. in Camarillo. The slough is concrete lined just upstream of Central Ave. and remains lined for approximately 4 miles to
Wood Road. From there, the slough is soft-bottomed with rip rapped sides. The lower mile to mile and a half of the slough to
above Las Posas Road appear to be tidally influenced by inflows from Mugu Lagoon.

In addition to Revolon Slough, a number of agricultural drains (Oxnard Drain, Mugu Drain, Duck Pond Drain) serve as

conveyances for agricultural and industrial drainage water to the Calleguas Creek estuary and Mugu Lagoon.

Mugu Lagoon

Mugu Lagoon is a valuable resource in Ventura County. It is one of the last remaining relatively undisturbed salt marsh
areas in Southern California along the Pacific Flyway, and is habitat for many marine fish, mammals, and several threatened and
endangered species (USDA, 1995). Because the lagoon is located on a naval base, there is limited access to the lagoon, but its
value as a natural resource has been recognized. As such, some specific issues related to the lagoon are discussed in this
section to provide background for the TMDLs that follow.

The lagoon consists of approximately 287 acres of open water, 128 acres of tidal flats, 40 acres of tidal creeks, 944
acres of tidal marsh and 77 acres of salt pan (California Resources Agency, 1997). It is comprised of a central basin into which
flows from Revolon Slough and Calleguas Creek enter and two arms (eastern and western) which receive some drainage from
agricultural and industrial drains. The salinity in the lagoon is generally between 31 and 33 parts per thousand (ppt) (Granade,
2001). The central basin of the lagoon has a maximum tidal range of approximately -1.1 to 7 feet (as compared to mean sea
level) with smaller ranges in the two arms. Given this large tidal range, the volume of the lagoon is effectively flushed
approximately twice per day. The western arm of the lagoon receives less tidal volume because of a bridge culvert that restricts
the flows in that area. However, this area still turns over at least twice per day (Granade, 2001). The velocity of water traveling
through the mouth of the lagoon is approximately 5-6 knots, which is a high velocity for a lagoon (Grigorian, 2001). The mouth of
the lagoon never closes, apparently as a result of a large canyon present at the mouth of Calleguas Creek. The canyon prevents
ocean sand from building up to a high enough level to close the mouth and likely accounts for the high velocities in the lagoon

(Grigorian, 2001).
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Vegetation

Open space habitats within the watershed comprise about 50% of the total watershed area and include four major
habitats: coastal scrub with inclusions of chaparral; annual grassland with inclusions of oak savanna; riparian with inclusions of
freshwater marsh; and saltwater marsh. Southern oak woodlands, riverine, eucalyptus, estuarine, and lacustrine habitats are
present but make up less than 0.5% of the habitat area in the watershed.

Over 90% of the vegetation in the non-urban/non-agricultural areas of the watershed is coastal scrub, which is typified
by low to moderate-sized shrubs with shallow root systems. In the Calleguas watershed, the coastal scrub type is dominated by
California sagebrush, black sage, purple sage, and buckwheat. Golden yarrow, chaparral yucca, lupines, and monkeyflower are
also found. Prickly pear cactus is found along the coast. The coastal scrub habitat varies from maritime succulent scrub near Pt.
Mugu to Venturan coastal sage scrub in the areas farther inland.

Oak savanna and oak woodland occur as a minor element within the more widespread coastal scrub vegetation.
Annual grasses are the predominate understory vegetation; and elderberry, baccharis, California sagebrush, and black sage can
be locally abundant. Valley oak and, to a lesser extent, coast live oak, are the overstory trees in this type. These habitats are
normally limited to the north and east facing slopes or deeper soil types where moisture is more abundant. The oak woodlands
and savannas are important habitats, as they add vertical structure and diversity to the surrounding habitat types.

Extensive historical grazing and range improvement practices have allowed introduced Mediterranean annual grasses
to replace much of the southern coastal sage scrub. Annual grassland now occupies about two percent of the watershed, most
of it in the Simi Valley area. Agriculture has replaced native grassland areas, except in the Point Mugu State Park where some
native perennial bunch grasses have survived.

Only about 0.5 percent of the watershed is riparian habitat. This habitat includes the freshwater marsh along the
edges of streams (characterized by sedges, tulles, and cattails). The banks of permanent streams are characterized by willow,
Western sycamore, Fremont cottonwood, Valley oak, and Coast live oak. Most of the riparian habitat areas have been replaced
with grouted rock, concrete lining, rock rip-rap, bare dirt banks, orchards or crops. Virtually all of the freshwater emergent
wetland that once covered most of the Oxnard Plain has been put into agricultural production. The only remaining wetland sites
are about 900 acres of freshwater marsh set aside as game preserves and small fragmented instream areas along the various

reaches of Calleguas Creek.
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Saltwater marsh or saline emergent consist of zones of plants in intertidal and upper marsh areas. The dominant salt
marsh species is pickleweed. The upper marsh areas are a mixture of pickleweed, sea lavender, alkali heath, juamea, salt
grass, and arrowgrass. Saltwater marsh habitats are highly productive areas that provide food, cover, and nesting areas for a

variety of species. The saltwater marsh habitat is primarily located in Mugu Lagoon and contains tidal marsh, tidal flats, and salt

panne. (Vegetation section adapted from USDA, 1995)

Climate

The climate in the watershed is typical of the southern California coastal region. Summers are relatively warm and dry
and winters are mild and wet. Eighty-five percent of the rainfall occurs between November and March with most of the
precipitation occurring during just a few major storms. Annual rainfall in Ventura County averages 15 inches and varies from 13

inches on the Oxnard Plain to a maximum of 20 inches in the higher elevations (USDA, 1995).

Population/Human Alterations

Historically, the Oxnard Plain served as the flood plain for the creek. Starting in the 1850's, agriculture began to be
practiced extensively in the watershed. By 1889, a straight channel from Highway 101 to the Conejo Creek confluence had been
created for Calleguas Creek. Inthe 1920's, levees were built to channelize flow directly into Mugu Lagoon (USDA, 1995).
Increased agricultural and urban land uses in the watershed resulted in continued channelization of the creek to the current
channel system. The current land use in the watershed is approximately 26% agriculture, 24% urban, and 50% open space.
Most of the agriculture is located in the middle and lower watershed with the major urban areas (Thousand Oaks and Simi
Valley) located in the upper watershed.

Historically, Calleguas Creek was an ephemeral creek flowing only during the wet season. In the early 70's, State
Water Project supplies began being delivered to the watershed. In 1957, the Camarillo Water Reclamation Plant came online,
followed by the Hill Canyon Treatment Plant in Thousand Oaks in 1961. With the addition of State Water Project deliveries to the
watershed and Publicly Owned Treatment Works (POTW) effluent, the Conejo/Calleguas system became a perennial stream by
1972 (SWRCB, 1997). When the Simi Valley Water Reclamation Plant began discharging in the early 1970's, the Arroyo
Simi/Arroyo Las Posas became a perennial stream downstream of the plant to Seminary Road in Camarillo. However, surface
flows from the Arroyo Simi/Arroyo Las Posas do not connect with surface flows from the Conejo Creek/Calleguas system during

the majority of the year, except during high wet season flows.
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The flow in Calleguas Creek and its tributaries is composed almost entirely of POTW effluent and urban and
agricultural runoff. In the upper reaches of the watershed, groundwater seepage into the surface water provides some flow. As
a whole, the waterbodies in this watershed can be classified as effluent-dependent waterbodies. As such, the development of
TMDLs in this watershed is complicated by the fact that flow conditions in the watershed at the current moment are not
necessarily indicative of what the flow conditions may be in the future. A good example of this is the Conejo Creek Diversion
project.

The proposed Conejo Creek Diversion project in the Calleguas Creek watershed, when operational, will divert the
majority of flow in Conejo Creek to agricultural uses in the Pleasant Valley area. The diversion project will be constructed
approximately 7 miles downstream from the Hill Canyon WWTP. The water rights application allows the diversion of an amount
equal to Hill Canyon's effluent minus 4 cfs for instream uses and channel losses. An additional amount of water equal to the flow
contributed by use of imported water in the region (estimated at 4 cfs) may be diverted when at least 6 cfs of water will remain in
the stream downstream of the diversion point (SWRCB, 1997). Natural flows due to precipitation will not be diverted. As a result
of this project, flows in the lower reach of Conejo Creek could be less than half of the current flows in the creek.

Projects similar to the Conejo Creek Diversion project may be developed as part of the overall Watershed
Management Plan for Calleguas Creek to address water resource, water quality, or flooding/erosion concerns. As such, TMDLs
must be developed in a manner that considers the impacts of changing flows in the watershed and does not result in restrictions

on the necessary use of the water for other purposes.

Beneficial Uses

The Calleguas watershed is listed as having several existing and potential beneficial uses in the 1994 Los Angeles
Region Water Quality Control Plan (Basin Plan). These beneficial uses include:

e Municipal supply (potential)

e Warm water aquatic habitat (existing)

o Cold water aquatic habitat (existing and potential)

o Contact and non-contact recreation (existing and potential)

Table 1-1 lists the designated beneficial uses for Calleguas Creek and its tributaries.
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Table 1-1. Beneficial Uses in the Calleguas Creek Watershed

R|R|C| W E W B| R f'
Hydro E|E|O| A {1 |A
Waterbody Unit # clcImRrlL|3 AL o|R 3
112 M M DIL|E L
Mugu Lagoon 403.11 E|P|E|E E E|IE|E|E|E|E|E
Calleguas Creek Estuary 403.11 P|P|E|E E E E|E|E E
Calleguas Creek 403.11 p* E|E|E E|E E|E E E E
Calleguas Creek 40312 | P*|E|E|E|E E|E E E
Revolon Slough 40311 | P*| P ELE ELE E E E
Beardsley Wash 403.61 P* E E|E E E
Conejo Creek 40312 | P*|E|E|E|E E|E E E
Conejo Creek 403.63 | P* | [ | [ I E E
Arroyo Conejo 40364 | P* I ] I ] I E E
Arroyo Conejo 40368 | P* I ] I ] I E
Arroyo Santa Rosa 40363 | P* I ] I ] I E
Arroyo Santa Rosa 40365 | P* I ] I ] I E
North Fork Arroyo Conejo 40364 | P* E|E E|E E E E
Arroyo Las Posas 40312 | P*|P|P|P|E E|E E|P E
Arroyo Las Posas 40362 | P*{P|P|P|E|E E|E E|P E
Arroyo Simi 40362 | P*| | ||| ||| I E E
Arroyo Simi 403.67 | I* | | I [ I [ I E
Tapo Canyon Creek 40366 | I PIP|I I ] I E
Tapo Canyon Creek 40367 | I PIP|I I ] I E
Gillibrand Canyon Creek 40366 | P* I ] I ] I E
Gillibrand Canyon Creek 403.67 | P* I I ] I E
Lake Bard 40367 | E |E|E|JE]|P P|lE E E

E - Existing Beneficial Use

P - Potential Beneficial Use

| - Intermittent Beneficial Use

* - Asterixed MUN designations are designated under State Board Regulation No. 88-63 and Regional Board Regulation No. 89-03. Some
designations may be considered for exemptions at a later date.

DEFINITION OF REACHES

The Calleguas Creek watershed is defined as having between 2 and almost 20 reaches depending on the source of
the information. The Basin Plan defines two reaches, above Portrero Road and below Portrero Rd., for the application of water
quality standards, but lists beneficial uses for a much larger number (as shown in Table 1-1). The 303(d) list defines 14 reaches,
but some of the reach locations are not clear or encompass reaches that are upstream and downstream of POTWs with different
flow and water quality characteristics. For the purposes of determining TMDLs, reaches of the creek system were defined based
on hydrology, monitoring stations and data, land use, and other applicable factors. The location of the reaches, lengths, major

discharges to the reach and land uses are listed in Table 1-2. The reaches are shown in Figure 1-2.
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Figure 1-2. Calleguas Creek Nutrient TMDL Reaches
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Table 1-2. Reach Descriptions !
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Description
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Area (sq.
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POTWs

Arroyo Simi Arroyo Simi upstream of Simi q q 0
1 Upper Valley WQCP 81.3 10.1 24% 0% 76% None
- Arroyo Simi and Arroyo Las
2 | prOVOSIMILES | posas downstream of 84.5 138 1 | 32 | s | SNOCh
SVWQCP to Seminary Rd. P
Calleguas Creek from
3 Dry Calleguas Seminary Rd. to confluence 7.7 4.6 56% 33% 11% None
with Conejo Creek
. Arroyo Conejo upstream of Hill
4 | AroyoConejo | oonon (North, South, and e | 3D ST90Morth g g | 4gy None
Upper Main forks) South, Main forks)
Arrovo Congio Arroyo Conejo below Hill
5 yoL.one) Canyon to confluence with 08 16 2% 0% | 98% | Hill Canyon
Lo Arroyo Santa Rosa
Arrovo Santa Arroyo Santa Rosa upstream
6 RosZ of confluence with Arroyo 14.2 6.5 24% 22% 54% Olsen Rd.
Conejo
Coneio Creek Conejo from Arroyo Conejo
7 U eJr and Arroyo Santa Rosa 15.7 6.2 25% 25% 50% None
PP confluence to Camarillo WRP
Coneio Creek Conejo Creek below Camarillo
8 L ) WRP to confluence with 2.0 1.3 3% 30% 67% Camarillo WRP
ower Calleguas Creek
Callequas Creek Calleguas Creek downstream
9 U e? of confluence with Conejo 5.6 24 5% 25% 69% Camrosa
PP Creek to Portrero Road
Calleguas Creek | Calleguas Creek downstream q q 0
Y Lower of Portrero Rd. to PCH by a9 e st Bt NeiS
Revolon Slouah Revolon Slough, Beardsley 10.2, 6.6 (Revolon None (Nyeland
1 and A Draing Channel, Mugu Drain, Oxnard 69.3 Slough, Mugu 18% 66% 16% Acres
9 Drain, Duck Pond Drain, etc. Drain) historically)
Mugu Lagoon from the Pacific 0 0 o
12 Mugu Lagoon Ocean to PCH. 7.9 19% 2% 79% None

1.

Information about these reaches was adapted from VCFCD, 1994b.

Water Quality Monitoring

Since 1952, various agencies have been conducting water quality monitoring in the Calleguas Creek watershed. Four
major water quality monitoring efforts in the watershed have provided a significant amount of water quality information, including

sample results for nitrogen compounds, pH, temperature and dissolved oxygen. These are useful for providing background
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information about the current and historical water quality in the watershed. This section summarizes the different monitoring

programs that have collected data in the watershed.

The three major POTWs that regularly discharge to surface waters in the watershed (Simi Valley WQCP, Hill Canyon

WWTP, and Camarillo WRP) collect samples from receiving water stations and their effluent on a monthly basis and run

analyses for ammonia, nitrate, and nitrite. The Moorpark and Camrosa POTWSs conduct more limited monitoring of their effluent

and receiving water, because most of their effluent is reclaimed or used to recharge groundwater through percolation ponds.

Since 1986, the City of Thousand Oaks has conducted quarterly sampling at ten stations along the Conejo and Calleguas

Creeks. From 1991 to 1996, the Regional Board conducted watershed monitoring at 24 stations. Finally, in 1998 and 1999, an

integrated watershed water quality monitoring program (Calleguas Creek Characterization Study) collected monthly samples at

12 receiving water and eight discharge locations in the watershed. An associated monitoring program was instituted under a

205(j) non-point source grant to attempt to quantify non-point source loads in the watershed. Table 1-3 summarizes the data

collection efforts, the dates of sample collection, and number of stations.

Table 1-3. Summary of Water Quality Data in the Watershed

Number of Number of
Data Source . L1 Receiving Water
Discharge Stations .
Stations

Calleguas Creek Characterization Study 7/98-6/99 (monthly) 8 12
205(j) Non-point sources Study (supplement

to CCCS) 11/5/98, 5/5/99 dry, 2 wet 1/99 12 0
Ventura County Flood Control District

(VCFCD) Stormwater data il 8 2
POTW NPDES monitoring data varies, 1991-present 5 9
Regional Board monitoring 1986-1995 4 20
Department of Water Resources 1952-1978 10 24
VCFCD and USGS dry weather monitoring 1975-1994 10 21
Thousand Oaks Characterization Study 1986-present 2 10
Arroyo Simi Characterization Study 1993-1994 1 7

1 Discharge includes tributaries to the main stems of the river for this analysis.

In each of the TMDL sections, data from these collection efforts are summarized or referenced, where relevant.

Although data were available, no sample results collected prior to 1980 were used in the analysis, because the older data is no

longer representative of current conditions.
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Models

Conceptual models and a simple spreadsheet model were developed to help in the development of the TMDLs for
nutrients. The conceptual models describe, in visual form, the watershed flow characteristics, inflows and outflows, and the
nitrogen cycle within the creek system. For each reach of the creek system, areas of groundwater seepage and infiltration were
identified and surrounding land use was used to estimate potential surface runoff into the system. Locations of POTW
discharges were documented in the conceptual model. Separately, a conceptual model of the transformations and sources of
nitrogen to an individual water parcel was created. These two conceptual models were used to develop a simple mass balance
spreadsheet model of the watershed. The conceptual model for the watershed is separated into three segments (Simi, Conejo,
and Revolon/Mugu) and shown in Figure 1-3 through Figure 1-5. The conceptual model for the nitrogen cycle is shown in Figure
1-6.

The Calleguas Creek system is a very complex, effluent-dominated waterbody. Modeling of the watershed is
complicated by the fact that surface flows in the Arroyo Las Posas are not present during much of the year, agricultural inputs
and extractions are numerous and difficult to quantify, and historical flow data is unavailable for several reaches. Because of
these complexities, the adaptation of existing models, such as QUAL-2E, to the watershed is difficult. As a result, a simplified
approach was used to assist in the understanding of the watershed processes. The spreadsheet model divides the creek system
into several "compartments", each with a number of inputs and outputs. Steady state is assumed for each compartment, so that
the flow and pollutant mass inputs to the compartment are assumed to equal the flow and mass outputs from the compartment.
Within each compartment, nitrogen transformations between the different forms were modeled based on the size of the
compartment and the travel time of the water through each compartment (residence time). All inputs and extractions were
assumed to occur at the beginning of the compartment to simplify calculations of nitrogen transformations within the
compartment. As a result, all inputs to the compartment were assumed to be converted over the entire length of the reach even

though the actual inputs enter at various points along the reach.
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Figure 1-3. Conceptual Model of the Simi System
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Insert Figure

Figure 1-4. Conceptual Model of the Conejo System
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Insert Figure

Figure 1-5. Conceptual Model of the Revolon/Mugu System
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Insert Figure

Figure 1-6. Conceptual Model of the Nitrogen Cycle
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NITROGEN CYCLE REPRESENTATION

Within each compartment, a representation of the nitrogen cycle was created based on the concentrations of each nitrogen
compound entering the compartment from the upstream station and all the inputs to the compartment. Instantaneous mixing was
assumed within the compartment so the initial concentration of all the compounds was the sum of the inputs to the compartment.

The nitrogen cycle is represented by a series of complex differential equations. Because the change in the
concentrations of each individual constituent is based on concentrations of other constituents that are themselves changing with
time, there are no simple solutions to the equations. To simplify the nitrogen cycle description in the model, the concentrations of
each constituent were assumed to be constant with time when they were the independent variable in the equation. For example,
the nitrite concentration is dependent on the ammonia concentration in the waterbody. To calculate the change in nitrite
concentrations, the ammonia concentration was held constant even though the ammonia concentration in the river would actually
be changing with time as ammonia converts to nitrite.

Nitrification and denitrification rates were estimated during special study monitoring for the algae/dissolved oxygen
TMDL (see description in Section 4). These rates were then compared to ranges presented in documentation for the QUAL-2E
model (Brown, 1987). The QUAL-2E model was developed by the EPA to examine nutrient concentrations and loadings in
surface waters. The nitrification rates estimated during the monitoring (3.5 to 5 per day) were higher than the values
recommended in the QUAL-2E model (0.3-3 per day). These estimated values were entered into the model, and the ammonia,
nitrite, and nitrate concentrations were compared to concentrations observed during the CCCS monitoring. The denitrification
and nitrification rates were adjusted within the range of rates of the QUAL-2E model and the observed monitoring until the

concentrations predicted by the model matched the observed concentrations as closely as possible.

FLOWS

Flow characterization of the watershed forms the basis of the spreadsheet model. A variety of flow measurements
have been collected in the watershed, but only a few have been collected using reliable methods over a long enough period of
time for analysis. The following table summarizes the sources of flow information, a description of their location, and the data

available.
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Table 1-4. Sources of Flow Information

Source of Flow Location Years of Record Type of Measurement
Information

1 mile intervals on Conejo and
Calleguas Creeks

Quarterly from 1986-present
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Hand-held velocity meter

- o 4 stations on Arroyo Simi from | Quarterly measurements .
Arroyo Simi Characterization Royal Rd. to Hitch Bivd. 1993-1994. Hand-held velocity meter
CaIIeguas.Cr(.eek 15 stations throughout Monthly from 7/98-6/99 Estmates of width, depth, and
Characterization Study watershed velocity
VCFCD flow gauges
803 Arroyo Simi at Madera Rd. Daily from 1984-1999 Cenirats monltor[ng
permanent flow station
806 Calleguas Creek at Hwy 101 | Daily from 1984-1999 Conists neniny
permanent flow station
805 Conejo Creek at Santa Rosa Daily from 1984-1999 Continuous monitoring
Rd. permanent flow station
801 Calleguas Qreek at Camarillo Daily from 1984-1999 Continuous monitoring
State Hospital permanent flow station
776 Revolon Slough at Laguna Rd. | Daily from 1984-1999 Continuous monitoring
permanent flow station

Between the VCFCD flow gauges on Conejo Creek and lower Calleguas Creek and the Thousand Oaks

Characterization Study measurements, flows on the Conejo Creek were considered to be accurately quantified. In addition, flow
meters, rather than visual estimates, were used to determine flow during the CCCS by monitoring agencies on portions of the
Conejo Creek. The available flow information on the Arroyo Simi/ Las Posas does not allow a similar flow characterization.
There are two VCFCD gauges on this reach of the creek system, 803 and 806. Gauge 803 is located upstream of any POTW
discharges in the watershed. Gauge 806 is located on Calleguas Creek in the portion of the system that is dry except for high,
wet season flows. The Arroyo Simi Characterization and the CCCS represent one year of flow measurements on the system,
and the CCCS results are estimates, not recorded flows. Therefore, the flow analysis developed for the Conejo/Calleguas
system was used to address the areas of the Arroyo Simi where flow data were not available (i.e. downstream of the Simi Valley
WQCP), as described below.

In developing these TMDLs, a flow regime for the Calleguas Creek watershed needed to be developed. Because the
watershed is effluent-dependent and droughts do occur in the watershed, using a critical condition flow such as the 7Q10 or
1Q10 flow is not appropriate for this watershed. These flows would be close to zero in many of the Calleguas Creek reaches.
For this reason, another, more appropriate flow regime had to be chosen. The critical condition for ammonia and algae/dissolved
oxygen occurs during the summer months, therefore, only dry weather flows were considered in the analysis. For many
objectives, including ammonia, there is a requirement that the objective not be exceeded more than once every three years

(USEPA, 1999c¢). To match this requirement, the lowest monthly dry weather average with a return period of three years was
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used as the baseline flow. Table 1-5 lists the baseline flows, based on current POTW discharges, for each reach in the

Calleguas Creek Watershed.

Table 1-5. Baseline Flows in the Calleguas Creek Watershed Reaches

Lowest 3-year
Monthly Flow (cfs)

Arroyo Simi Upper 3.9
Arroyo Simi/Las Posas 18.0
Dry Calleguas 0

Arroyo Conejo Upper 4.0
Arroyo Conejo Lower 18.0
Arroyo Santa Rosa 1.0
Conejo Creek Upper 14.0
Conejo Creek Lower 12.0
Calleguas Creek Upper 11.0
Calleguas Creek Lower 12.0
Revolon Slough and Ag Drains 5.2
Mugu Lagoon N/A

Once the base flow in the creek reach was established, the sources of the flow in the creek were estimated. POTW
flows have been consistently recorded under NPDES permits and are well characterized. Median daily flows from each plant
were calculated based on available NPDES data and the CCCS study data. Flow information for groundwater, open space,
agricultural, and urban flow inputs were not readily available and so were estimated based on a number of assumptions
discussed below.

Non-point sources of flow were estimated based on flow information from Revolon Slough, Arroyo Conejo upstream of
Hill Canyon, and Arroyo Simi upstream of the SYWQCP. Because no POTWs currently discharge to any of these areas, it can
be assumed that all the water comes from some combination of agricultural runoff, urban runoff, open space runoff, and
groundwater seepage. In Revolon Slough, the channel is largely concrete-lined south of Highway 101 and is largely unlined north
of Highway 101. All but the headwaters of Revolon Slough overlie the Oxnard Plain pressure basin, which is considered to have
a clay cap separating shallow perched waters from the deeper fresh-water aquifers of the groundwater basin. In the area of the
Oxnard Plain north of Highway 101, this clay cap is thinned, allowing surface waters to percolate into the fresh-water aquifers
(US Geological Survey Regional Aquifer Study, in press). Based on this knowledge, it is assumed that water from Revolon
Slough and its tributaries may percolate into the groundwater basin north of Highway 101. Itis unlikely that groundwater seeps
into the Slough in this area, because groundwater levels are well below the ground surface (United Water Conservation District,
2000). South of Highway 101, the clay cap prevents infiltration of significant amounts of surface water into the groundwater

basin, and it is assumed that no water in Revolon Slough is from groundwater seepage.
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The amount of water applied for irrigation varies by crop and by year. In wet years, less irrigation water is required and
during dry years, more irrigation water is applied. According to estimates developed in 1999, during wet years 1.7 acre-ft/acrefyr
were applied to crops and during a dry year 2.3 acre-ft/acrefyr were applied in the Calleguas Basin (Bachman, 2000). These
numbers correlate well with the Agricultural Extension's estimate of an average application rate for irrigation water of 2 acre-
ftlacrefyr. Of this average amount of water applied in the Calleguas Creek watershed, approximately 70% is lost to
evapotranspiration, 12-24% remains in the soils or enters the groundwater, and 6-12% is discharged to the surface water
(Kennedy Jenks, 1999). Assuming that only 6% of the applied water is discharged to surface water during the dry weather
months, the amount of flow in Revolon Slough due to agriculture was estimated to be approximately 4.4 cfs. The estimates of
agricultural runoff were developed for the watershed as a whole, and it is possible that the estimates may be low for Revolon
Slough because of tile drains and potentially lower groundwater infiltration in the Oxnard Plain. Because all the flow in Revolon
Slough is assumed to come from surface runoff of some kind and no significant flow is leaving the system, the flow in the system
that was not attributed to agriculture based on the assumptions presented above was assumed to come from urban or open
space runoff (approximately 0.8 cfs). The baseline flow not attributable to agriculture was multiplied by the urban and open
space land use percentage in the watershed and an assumed runoff coefficient for the land use (0.58 for urban and 0.2 for open
space) to estimate the proportion of flow in Revolon Slough from each of these land uses. This proportion was used to estimate
a flow per unit area for each type of land use that could then be applied to the other areas of the watershed. The groundwater
seepage for the Conejo Creek and Arroyo Simi were estimated based on the difference between the base flow in the upstream
portion of each reach and the estimated runoff from the various land uses calculated from the Revolon Slough information. The

following table summarizes the estimated flows from each land use by reach.
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Table 1-6. Estimated Flows in Each Reach by Land Use

Estimated Agricultural | Estimated Urban Estimated Open
Discharges Discharges Space Discharges
(cfs) (cfs) (cfs)
1.7 2.3

Arroyo Simi Upper 0.008

Arroyo Simi/Las Posas . d
Dry Calleguas 0 0 0
Arroyo Conejo Upper 0 1.8 0.84
Arroyo Conejo Lower 04 0.92 0.38
Arroyo Santa Rosa 0.3 0.31 0.31
Conejo Creek Upper 04 0.35 0.3
Conejo Creek Lower 0.14 0.077 0.16
Calleguas Creek Upper 0.15 0.01 0.17
Calleguas Creek Lower 047 0.025 0.19
Revolon Slough and Ag Drains 4.9 14 0.44
Mugu Lagoon 0.25 0.39 0.23

In developing estimated flows from the various discharges, the fact that runoff from different types of agriculture and
different areas may vary was considered. For example, the tile drains in Revolon Slough may result in more runoff than in areas
without tile drains. Additionally, row crops are likely to produce less runoff than orchards, and different soil types can have
impacts on the amount of runoff (Mclntyre, 2001). Finally, irrigation practices will have a significant impact on the amount of
runoff from an agricultural field. However, estimates of the magnitude of the differences could not be quantified in the Calleguas
Creek watershed. As a result, the estimates presented above do not account for these differences. For the purposes of
estimating the magnitude of concentrations and loadings from agriculture, urban, and open space areas in the watershed, the
analysis conducted above was considered to be sufficient based on the existing information available.

In addition to the sources of flow to the system, estimates of flow extractions from the system had to be determined.
Work conducted in association with the Conejo Creek Diversion Project provided estimates of outflows from the Conejo/lower
Calleguas Creek system (CH2M Hill, 1996; SWRCB, 1997), and the Arroyo Simi Characterization Study provided some
information on the Arroyo Simi system. Estimates for evaporation, groundwater infiltration, and agricultural extractions were
based on this work. Table 1-7 summarizes the information obtained from these reports.

Three different sources of information about agricultural extractions in the Conejo/Calleguas system were found. The
information in the Water Rights Application and EIRs for the Conejo Creek Diversion Project both provide estimates of
agricultural extractions for the reach above the diversion point and the reach below the diversion point. In the State Board
decision, additional petitions for water rights for agriculture along the creek are included. The sum of these petitions is greater
than the estimates provided in the application reports. In the 1996 Revised EIR for the diversion project, estimates of extractions

per acre of agricultural land in the Conejo Creek area were estimated by Camrosa (CH2M Hill, 1996). When this estimate per
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acre is converted to acre-ft/yr, it is higher than the numbers presented in earlier EIRs but lower than the sum of the EIR

estimates and the existing pumping capacity listed in the water rights decision from the State Board. As a result, agricultural

extractions were assumed to equal this mid-range value of 2.75 AF/yr for the agricultural acreage along the creek.

No estimates are available about rates of surface water extraction for agriculture in the Arroyo Simi. Although there

may be differences between the two regions, for the purposes of this analysis, the agricultural extraction rates in the Arroyo

Simi/Las Posas were assumed to be similar to the extractions in the Conejo Basin.

For each extraction except evaporation, the load removed was based on the assumption of a well-mixed compartment.

Evaporation was assumed to reduce pollutant flow only, and not the mass of pollutant in the waterbody.

Table 1-7. Flow Outputs in the Calleguas Creek Watershed

Location Evaporatlo Groundwater | Agricultural/ Irrigation Source of Information
Infiltration Extractions

Hill Canyon to Diversion Pt. (

Conejo Creek Diversion

miles) 50 acre-ftlyr 1370 acre-ftlyr 1700 acre-ftlyr Project Mitigated Negative
Declaration (Fugro, 1996)
A Conejo Creek Diversion

E:V\ér:)sr:ream DRI P o A 1955 acre-ftlyr Project Mitigated Negative

9 Declaration (Fugro, 1996)
142 acre-ft/month (May- L )
Above Highway 101 Nov.), 0 in Dec.-April-(994 ls(tgﬁgggdgg%s“” AEZETED
acre-ft/yr total) '

Authorized Diversion Cal-Cel State Board Decision

Marketing and Hiji Brothers 082 cfs (306 acre-ftlyr max) | q\ypeR 1997)

Competing Water Rights -

Applications-existing uses Conejo 5.6¢fs (3558acre-ft/yr max) ?g%;g%argggs;'S'on

Creek (application amount) ’

Competing Water Rights

Applications-existing uses 3.23 cfs (1751 acre-ftlyr State Board Decision

Calleguas Creek (application max) (SWRCB, 1997)

amount)

Cageliy B RS State Board Decision

Applications-existing uses Conejo 7.9 cfs (SWRCB, 1997)

Creek (current pumping capacity) ’

Competing Water Rights

Applications-existing uses 1118 cfs State Board Decision

Calleguas Creek (current pumping ‘ (SWRCB, 1997)

capacity)

Golf Course 2 cfs (660 acre-ftlyr max) EIR (CH2M Hill, 1991)

H|.|| Canyon to Diversion Pt. (7 1370 acre-flyr 1720 apre-ft/yr for 6 EIR (CH2M Hill, 1991)

miles) extractions

Downstream Diversion Pt. to Mugu 1955 acre-ftlyr for 5 EIR (CH2M Hil, 1991)

Lagoon extractions ’

Conejo Creek i';grAF/yr peracre or 4158 | 1996 EIR (CH2M Hill, 1996)

SVWQCP to Hitch Bivd. 0.2 cfs/mile 1.1 cfs/mile g S G C 2]

(Montgomery Watson, 1995)
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Based on this information, groundwater infiltration was assumed to equal 1.1 cfs/mile for the majority of the Arroyo Simi
with adjustments in the lower portion of the system to ensure that the flow completely infiltrated by Seminary Rd. Groundwater

infiltration in the Conejo system was assumed to equal 0.3 cfs/mile. Evaporation was assumed to equal 60 infyr times the area

of the waterbody in all reaches of the watershed.

USE OF THE MODELS

The assumptions and analyses used to develop the models form the basis of the information used to develop the three
TMDLs in this document. The conceptual models were used to assess potential sources of nutrients to the watershed and
identify processes that impact surface water concentrations of these constituents. The spreadsheet model was used to obtain a

general idea of the impacts on surface water concentrations resulting from implementation of BMPs in the watershed.

Nitrogen Picture

As discussed in the introductory paragraph to this section, this document presents the TMDLs to address three
different nitrogen compound listings and two listings (algae and dissolved oxygen/organic enrichment) that are potential effects of
nitrogen compounds in the waterbody. As demonstrated in Figure 1-6, the various nitrogen compounds and effects are
connected, and their impacts are closely related. For this reason, all of the TMDLs for these related compounds have been
incorporated into this one document. The purpose of this section is to provide an overall picture of the total nitrogen levels in the
watershed to lead into the discussion of the separate compounds. As there are no water quality objectives for total nitrogen,
there are not TMDLs, load allocations, or wasteload allocations associated with total nitrogen. This section simply provides a
discussion of the way in which nitrogen is transported through the system to provide a better understanding of the interactions
between the various TMDLs presented in this document.

For the purposes of this report, total inorganic nitrogen and total nitrogen will both be discussed. Total inorganic
nitrogen is the sum of ammonia-N, nitrite-N, and nitrate-N. Organic nitrogen is added to this to determine the total nitrogen
values. Because ammonia is converted to nitrite and nitrate throughout the stream system, looking at total inorganic nitrogen
gives a clearer picture of where the various compounds may be entering the system and where higher concentrations of nitrite
and nitrate simply represent the oxidation of ammonia. Evaluating total nitrogen for the watershed provides an assessment of

the magnitude of the sources of nitrogen to Calleguas Creek.
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Total inorganic and total nitrogen concentrations and loads are presented in the following tables for each reach based
on the flow information presented in Table 1-5. The percentage of the load to the watershed coming from urban runoff,
agriculture, groundwater, atmospheric deposition, and open space is estimated and compared to the percentage of each land
use in the reach. The load to Mugu Lagoon is presented as the estimated load to the lagoon from the creek system, not the
amount that may actually be present in the lagoon. Because of the large fluctuations in the tidal prism and volume of the lagoon
as compared to the amount of flow entering the lagoon from the watershed, it is difficult to provide an accurate estimate of the

load of nitrogen in the lagoon itself.

Table 1-8. Dry Weather Total Inorganic and Total Nitrogen Loads in Each Reach

Average Total Inorganic Dry Wez.athe.r Total Avel:age Total Dry Weather Total
. . Inorganic Nitrogen Nitrogen . .
Nitrogen Concentration Loadi c trati Nitrogen Loading
(mg/L-N) oading oncentration (Iblday)
(Ib/day) (mg/L-N)
Arroyo Simi Upper 4.15 87 5.24 110
Arroyo Simi/Las Posas 16.1 1559 18.7 1815
Dry Calleguas 24 0 6.5 0
Arroyo Conejo Upper 2.31 50 3.31 72
Arroyo Conejo Lower 16.4 1593 19.0 1847
Arroyo Santa Rosa 2.20 12 2.7 15
Conejo Creek Upper 17.3 1303 20.0 1514
Conejo Creek Lower 14.2 920 17.0 1104
Calleguas Creek Upper 17.2 1018 19.8 1173
Calleguas Creek Lower 18.2 1178 227 1469
SnEEE A 516 1448 518 1453
rains
Mugu Lagoon 214 9169 239 10571

Table 1-9. Average Annual Loads of Total Inorganic Nitrogen in the Calleguas Creek Watershed

0,
m Iblyr (dry) & °f|_T§:3' Dry Iblyr (wet) Total Anwal | 94 of Total Load | % of Land Use
N/A

POTWs 1,361,248 67% 67,091 1,428,339 46%

Agriculture 610,081 30% 776,132 1,386,213 45% 26%
Urban Runoff 7,527 0.4% 122,996 130,523 4.2% 24%
Open Space 6,248 0.3% 71,890 78,138 2.5% 50%
Groundwater 60,336 2.9% 2,974 63,310 2.1% N/A
Atmospheric Deposition 1,053 0.05% (1) 1,053 0.03% N/A
Total for Watershed 2,046,493 100% 1,038,109 3,087,576 100% 100%

1. Wet deposition assumed to be included in the wet weather runoff from the various land uses.
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Table 1-10. Average Annual Loads of Total Nitrogen in the Calleguas Creek Watershed

lblyr (wet) Total Anwal |94 of Total Load | % of Land Use

Iblyr (dry)

% of Total Dry

Load

POTWs 1,499,376 67% 73,898 1,573,274 45%

Agriculture 624,146 28% 927,537 1,551,683 45% 26%

Urban Runoff 22,276 1.0% 159,270 181,546 5% 24%

Open Space 18,771 0.8% 88,676 107,447 3% 50%

Groundwater 63,042 2.8% 3,107 66,149 2% N/A

Atmospheric Deposition 1,067 0.05% (1) 1,067 0.03% N/A

Total for Watershed 2,228,678 100% 1,249,381 3,481,166 100% 100%

1. Wet deposition assumed to be included in the wet weather runoff from the various land uses.

As shown in Table 1-9 and Table 1-10, POTWs and agriculture contribute almost equally to the total annual loads of

nitrogen in the watershed. However, POTWs, because of the discharge of ammonia, contribute significantly more nitrogen to the

watershed during dry weather than agriculture. The total nitrogen loads are comprised primarily of inorganic forms of nitrogen.

These nitrogen forms are addressed in the ammonia and oxidized nitrogen TMDLs presented in sections 2 and 3 of this

document. Section 4 addresses some of the potential impacts of nitrogen in the watershed from the perspective of the

algae/dissolved oxygen. These nutrient TMDLs for the Calleguas Creek Watershed were developed based on the information

presented in this introductory section. In the final section of this document, the implementation plan for all of the TMDLs is

presented.
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Section 2. Ammonia TMDL

Introduction

Nitrogen is present in several forms in aquatic environments. Cycling between the various inorganic and organic forms
of nitrogen makes it difficult to address any of the forms separately from the others. In addition, nitrogen compounds can have
impacts on algae and dissolved oxygen levels in the watershed. For this reason, the TMDLSs for all nitrogen compounds in the
watershed, specifically ammonia-N