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DEPARTMENT OF THE ARMY NATIONWIDE PERMIT AUTHORIZATION

City of Calabasas
Attention: Charles Mink
26135 Mureau Road
Calabasas, California 91302

Dear Mr. Mink:

This is in reply to your letter (No. 200501094-JLB) dated February 2, 2005, concerning our
permit authority under Section 404 of the Clean Water Act of 1972 (33 U.S.C. 1344) over your
proposal to remove a concrete channel and constuct habitat enhancements according to the
design and specifications in your February 2, 2005 application, in Las Virgenes Creek in
Calabasas, Los Angeles County, California.

The Corps of Engineers has determined that your proposed activity complies with the
terms and conditions of nationwide permit NW27 as described in enclosure 1.

Furthermore, you must comply with the following non-discretionary Special Conditions:
Special Conditions:

1. No less than 30-days prior to beginning construction, you must submit a schedule for

restoration monitoring and reporting, including proposed success criteria, subject to
approval by USACE.

2. Within 45-days of completing the project, you must send a post-project completion report
that includes pre- anid post-project photos and a complete set of as-built plans. Please be
aware that maintenance and other remedial actions within the jurisdiction of USACE may
require DA permits.

3. You must submit an annual monitoring report based on the agreed upon success criteria,
and additionally include information on any damage to the restoration site; and any
remedial measures either undertaken or proposed that may or may not need DA permits.

This letter of verification is valid through March 19, 2007. All nationwide permits expire
on March 19, 2007. If you either contract the work or begin construction on or before March 19,



2007 you will have an additional 12 months to complete the activity under the attached
nationwide permit terms and conditions. If the work is not under construction or contract by
March 19, 2007 the work will be subject to regulations in effect at the time when you re-apply
for a permit. Itis incumbent upon you to remain informed of changes to the nationwide
permits. If the Corps of Engineers modifies, reissues, or revokes any nationwide permit at an
earlier date, we will issue a public notice announcing the changes.

A nationwide permit does not grant any property rights or exclusive privileges. Also, it
does not authorize any injury to the property or rights of others or authorize interference with
any existing or proposed Federal project. Furthermore, it does not obviate the need to obtain
other Federal, state, or local authorizations required by law.

Thank you for participating in our regulatory program. If you have any questions, please
contact Joshua L. Burnam, D.Env. of my staff at (213) 452-3294.

Sincerely,

S

%// Antal Szijj

Acting Chief, North Coast Section

Enclosure



LOS ANGELES DISTRICT
U.S. ARMY CORPS OF ENGINEERS

CERTIFICATION OF COMPLIANCE WITH
DEPARTMENT OF THE ARMY NATIONWIDE PERMIT

Permit Number: 200501094-JLB
Name of Permittee: City of Calabasas

Date of Issuance: May 23, 2005

Upon completion of the activity authorized by this permit and any mitigation required by
the permit, sign this certification and return it to the following address:

U.S Army Corps of Engineers
Regulatory Branch

ATTN: CESPL-CO-R-200501094-JLB
P.O. Box 532711

Los Angeles, California 90053-2325

Please note that your permitted activity is subject to a compliance inspection by an Army
Corps of Engineers representative. If you fail to comply with this nationwide permit you may
be subject to permit suspension, modification, or revocation procedures as contained in 33 CFR
330.5 or enforcement procedures such as those contained in 33 CFR 326.4 and 326.5.

I hereby certify that the work authorized by the above referenced permit has been
completed in accordance with the terms and conditions of the said permit, and required
mitigation was completed in accordance with the permit condition(s).

Signature of Permittee Date




NATIONWIDE PERMIT NUMBER NW27 TERMS AND CONDITIONS
1. Nationwide Permit NW27 Terms:
Your activity is authorized under NW27 subject to the following terms:

27. Stream and Wetland Restoration Activities. Activities in waters of the United States associated with the restoration
of former waters, the enhancement of degraded tidal and non-tidal wetlands and riparian areas, the creation of tidal and non-
tidal wetlands and riparian areas, and the restoration and enhancement of non-tidal streams and non-tidal open water areas
as follows:

(a) The activity is conducted on:

(1) Non-Federal public lands and private lands, in accordance with the terms and conditions of a binding wetland
enhancement, restoration, or creation agreement between the landowner and the U.S. Fish and Wildlife Service (FWS) or the
Natural Resources Conservation Service (NRCS) or voluntary wetland restoration, enhancement, and creation actions
documented by the NRCS pursuant to NRCS regulations; or

(2) Any Federal land; or

(3) Reclaimed surface coal mined lands, in accordance with a Surface Mining Control and Reclamation Act permit
issued by the Office of Surface Mining or the applicable state agency (the future reversion does not apply to streams or
wetlands created, restored, or enhanced as mitigation for the mining impacts, nor naturally due to hydrologic or topographic
features, nor for a mitigation bank); or

(4) Any private or public land;

(b) Natification: For activities on any private or public land that are not described by paragraphs (a)(1), (2)(2), or
(a)(3) above, the permittee must notify the District Engineer in accordance with General Condition 13; and

(¢) Only native plant species should be planted at the site, if permittee is vegetating the project site.

Activities authorized by this NWP include, but are not limited to: the removal of accumulated sediments; the
installation, removal, and maintenance of small water control structures, dikes, and berms; the installation of current
deflectors; the enhancement, restoration, or creation of riffle and pool stream structure; the placement of in-stream habitat
structures; modifications of the stream bed and/or banks to restore or create stream meanders; the backfilling of artificial
channels and drainage ditches; the removal of existing drainage structures; the construction of small nesting islands; the
construction of open water areas; activities needed to reestablish vegetation, including plowing or discing for seed bed
preparation; mechanized landclearing to remove undesirable vegetation; and other related activities.

This NWP does not authorize the conversion of a stream to another aquatic use, such as the creation of an
impoundment for waterfowl] habitat. This NWP does not authorize stream channelization. This NWP does not authorize the
conversion of natural wetlands to another aquatic use, such as creation of waterfowl impoundments where a forested wetland
previously existed. However, this NWP authorizes the relocation of non-tidal waters, including non-tidal wetlands, on the
project site provided there are net gains in aquatic resource functions and values. For example, this NWP may authorize the
creation of an open water impoundment in a non-tidal emergent wetland, provided the non-tidal emergent wetland is
replaced by creating that wetland type on the project site. This NWP does not authorize the relocation of tidal waters or the
conversion of tidal waters, including tidal wetlands, to other aquatic uses, such as the conversion of tidal wetlands into open
water impoundments.

Reversion. For enhancement, restoration, and creation projects conducted under paragraphs (a)(2) and (a)(4), this
NWP does not authorize any future discharge of dredged or fill material associated with the reversion of the area to its prior
condition. In such cases a separate permit would be required for any reversion. For restoration, enhancement, and creation
projects conducted under paragraphs (a)(1) and (a)(3), this NWP also authorizes any future discharge of dredged or fill
material associated with the reversion of the area to its documented prior condition and use (i.e., prior to the restoration,
enhancement, or creation activities) within five years after expiration of a limited term wetland restoration or creation
agreement or permit, even if the discharge occurs after this NWP expires. This NWP also authorizes the reversion of wetlands
that were restored, enhanced, or created on prior-converted cropland that has not been abandoned, in accordance with a
binding agreement between the landowner and NRCS or FWS (even though the restoration, enhancement, or creation activity
did not require a Section 404 permit). The five-year reversion limit does not apply to agreements without time limits reached
under paragraph (a)(1). The prior condition will be documented in the original agreement or permit, and the determination of
return to prior conditions will be made by the Federal agency or appropriate State agency executing the agreement or permit.
Prior to any reversion activity, the permittee or the appropriate Federal or State agency must notify the District Engineer and
include the documentation of the prior condition. Once an area has reverted back to its prior physical condition, it will be



subject to whatever the Corps regulatory requirements will be at that future date. (Sections 10 and 404)

Note: Compensatory mitigation is not required for activities authorized by this NWP, provided the
authorized work results in a net increase in aquatic resource functions and values in the project area. This NWP can
be used to authorize compensatory mitigation projects, including mitigation banks, provided the permittee notifies
the District Engineer in accordance with General Condition 13, and the project includes compensatory mitigation for
impacts to waters of the United States caused by the authorized work. However, this NWP does not authorize the
reversion of an area used for a compensatory mitigation project to its prior condition.

2. Nationwide Permit General Conditions:
The following general conditions must be followed in order for any authorization by an NWP to be valid:

1.
2.

3.

10.

1L

Navigation. No activity may cause more than a minimal adverse effect on navigation.

Proper Maintenance. Any structure or fill authorized shall be properly maintained, including maintenance to ensure public
safety.

Soil Erosion and Sediment Controls. Appropriate soil erosion and sediment controls must be used and maintained in effective
operating condition during construction, and all exposed soil and other fills, as well as any work below the ordinary high
water mark or high tide line, must be permanently stabilized at the earliest practicable date. Permittees are encouraged to
perform work within waters of the United States during periods of low-flow or no-flow.

Agquatic Life Movements. No activity may substantially disrupt the necessary life-cycle movements of those species of aquatic
life indigenous to the waterbody, including those species that normally migrate through the area, unless the activity's primary
purpose is to impound water. Culverts placed in streams must be installed to maintain low flow conditions.

Equipment. Heavy equipment working in wetlands must be placed on mats, or other measures must be taken to minimize soil
disturbance.

Regional and Case-By-Case Conditions. The activity must comply with any regional conditions that may have been added by the
Division Engineer (see 33 CFR 330.4(e})). Additionally, any case specific conditions added by the Corps or by the state or tribe
in its Section 401 Water Quality Certification and Coastal Zone Management Act consistency determination.

Wild and Scenic Rivers. No activity may occur in a component of the National Wild and Scenic River System; or in a river
officially designated by Congress as a “study river” for possible inclusion in the system, while the river is in an official study
status; unless the appropriate Federal agency, with direct management responsibility for such river, has determined in
writing that the proposed activity will not adversely affect the Wild and Scenic River designation, or study status.
Information on Wild and Scenic Rivers may be obtained from the appropriate Federal land management agency in the area
(e.g., National Park Service, U.S. Forest Service, Bureau of Land Management, U.S. Fish and Wildlife Service).

Tribal Rights. No activity or its operation may impair reserved tribal rights, including, but not limited to, reserved water rights
and treaty fishing and hunting rights.

Water Quality. (a)In certain states and tribal lands an individual 401 Water Quality Certification must be obtained or waived
(See 33 CFR 330.4(c)).

(b) For NWPs 12, 14, 17, 18, 32, 39, 40, 42, 43, and 44, where the state or tribal 401 certification (either generically or
individually) does not require or approve water quality management measures, the permittee must provide water quality
management measures that will ensure that the authorized work does not result in more than minimal degradation of water
quality (or the Corps determines that compliance with state or local standards, where applicable, will ensure no more than
minimal adverse effect on water quality). An important component of water quality management includes stormwater
management that minimizes degradation of the downstream aquatic system, including water quality (refer to General
Condition 21 for stormwater management requirements). Another important component of water quality management is the
establishment and maintenance of vegetated buffers next to open waters, including streams (refer to General Condition 19 for
vegetated buffer requirements for the NWPs).

This condition is only applicable to projects that have the potential to affect water quality. While appropriate measures
must be taken, in most cases it is not necessary to conduct detailed studies to identify such measures or to require monitoring.
Coastal Zone Management. In certain states, an individual state coastal zone management consistency concurrence must be
obtained or waived (see Section 330.4(d)).

Endangered Species. (a) No activity is authorized under any NWP which is likely to jeopardize the continued existence of a
threatened or endangered species or a species proposed for such designation, as identified under the Federal Endangered
Species Act (ESA), or which will destroy or adversely modify the critical habitat of such species. Non-federal permittees shall
notify the District Engineer if any listed species or designated critical habitat might be affected or is in the vicinity of the
project, or is located in the designated critical habitat and shall not begin work on the activity until notified by the District
Engineer that the requirements of the ESA have been satisfied and that the activity is authorized. For activities that may affect
Federally-listed endangered or threatened species or designated critical habitat, the notification must include the name(s) of
the endangered or threatened species that may be affected by the proposed work or that utilize the designated critical habitat
that may be affected by the proposed work. As a result of formal or informal consultation with the FWS or NMFS the District




12.

13.

Engineer may add species-specific regional endangered species conditions to the NWPs.

(b) Authorization of an activity by a NWP does not authorize the “take” of a threatened or endangered species as defined
under the ESA. In the absence of separate authorization (e.g., an ESA Section 10 Permit, a Bioclogical Opinion with “incidental
take” provisions, etc.) from the USFWS or the NMFS, both lethal and non-lethal “takes” of protected species are in violation of
the ESA. Information on the location of threatened and endangered species and their critical habitat can be obtained directly
from the offices of the USFWS and NMFS or their world wide web pages at hitp://www.fws.gov/r9endspp/endspp.html and
http://www.nfms.gov/prot_res/esahome.html respectively.

Historic Properties. No activity which may affect historic properties listed, or eligible for listing, in the National Register of
Historic Places is authorized, until the District Engineer has complied with the provisions of 33 CFR Part 325, Appendix C.
The prospective permittee must notify the District Engineer if the authorized activity may affect any historic properties listed,
determined to be eligible, or which the prospective permittee has reason to believe may be eligible for listing on the National
Register of Historic Places, and shall not begin the activity until notified by the District Engineer that the requirements of the
National Historic Preservation Act have been satisfied and that the activity is authorized. Information on the location and
existence of historic resources can be obtained from the State Historic Preservation Office and the National Register of Historic
Places (see 33 CFR 330.4(g)). For activities that may affect historic properties listed in, or eligible for listing in, the National
Register of Historic Places, the notification must state which historic property may be affected by the proposed work or
include a vicinity map indicating the location of the historic property.

Notification.

(a) Timing: where required by the terms of the NWP, the prospective permittee must notify the District Engineer with a
preconstruction notification (PCN) as early as possible. The District Engineer must determine if the notification is complete
within 30 days of the date of receipt and can request additional information necessary to make the PCN complete only once.
However, if the prospective permittee does not provide all of the requested information, then the District Engineer will notify
the prospective permittee that the notification is still incomplete and the PCN review process will not commence until all of
the requested information has been received by the District Engineer. The prospective permittee shall not begin the activity:

(1) Until notified in writing by the District Engineer that the activity may proceed under the NWP with any special
conditions imposed by the District or Division Engineer; or

(2) If notified in writing by the District or Division Engineer that an Individual Permit is required; or

(3) Unless 45 days have passed from the District Engineer’s receipt of the complete notification and the prospective
permittee has not received written notice from the District or Division Engineer. Subsequently, the permittee’s
right to proceed under the NWP may be modified, suspended, or revoked only in accordance with the
procedure set forth in 33 CFR 330.5(d)(2).

(b) Contents of Notification: The notification must be in writing and include the following information:

(1) Name, address and telephone numbers of the prospective permittee;

(2) Location of the proposed project;

(3) Brief description of the proposed project; the project’s purpose; direct and indirect adverse environmental effects
the project would cause; any other NWP(s), Regional General Permit(s), or Individual Permit(s) used or intended
to be used to authorize any part of the proposed project or any related activity. Sketches should be provided
when necessary to show that the activity complies with the terms of the NWP (Sketches usually clarify the
project and when provided result in a quicker decision.);

(4) For NWPs 7,12, 14, 18, 21, 34, 38, 39, 41, 42, and 43, the PCN must also include a delineation of affected special
aquatic sites, including wetlands, vegetated shallows (e.g., submerged aquatic vegetation, seagrass beds), and
riffle and pool complexes (see paragraph 13(f));

(5) For NWP 7 (Outfall Structures and Maintenance), the PCN must include information regarding the original
design capacities and configurations of those areas of the facility where maintenance dredging or excavation is
proposed;

(6) For NWP 14 (Linear Transportation Crossings), The PCN must include a compensatory mitigation proposal to
offset permanent losses of waters of the US and a statement describing how temporary losses of waters of the US
will be minimized to the maximum extent practicable;

(7) For NWP 21 (Surface Coal Mining Activities), the PCN must include an Office of Surface Mining (OSM) or state-
approved mitigation plan, if applicable. To be authorized by this NWP, the District Engineer must determine
that the activity complies with the terms and conditions of the NWP and that the adverse environmental effects
are minimal both individually and cumulatively and must notify the project sponsor of this determination in
writing;

(8) For NWP 27 (Stream and Wetland Restoration), the PCN must include documentation of the prior condition of
the site that will be reverted by the permittee;

(9) For NWP 29 (Single-Family Housing), the PCN must also include:

(1) Any past use of this NWP by the Individual Permittee and/or the permittee’s spouse;
(i) A statement that the single-family housing activity is for a personal residence of the permittee;
(iii) A description of the entire parcel, including its size, and a delineation of wetlands. For the purpose




of this NWP, parcels of land measuring Y-acre or less will not require a formal on-site delineation.
However, the applicant shall provide an indication of where the wetlands are and the amount of
wetlands that exists on the property. For parcels greater than Y-acre in size, formal wetland
delineation must be prepared in accordance with the current method required by the Corps. (See
paragraph 13(f));

(iv) A written description of all land (including, if available, legal descriptions) owned by the prospective
permittee and/or the prospective permittee's spouse, within a one mile radius of the parcel, in any
form of ownership (including any land owned as a partner, corporation, joint tenant, co-tenant, or as
a tenant-by-the-entirety) and any land on which a purchase and sale agreement or other contract for
sale or purchase has been executed;

(10) For NWP 31 (Maintenance of Existing Flood Control Projects), the prospective permittee must either notify the
District Engineer with a PCN prior to each maintenance activity or submit a five year (or less) maintenance plan.
In addition, the PCN must include all of the following:

(1) Sufficient baseline information identifying the approved channel depths and configurations and
existing facilities. Minor deviations are authorized, provided the approved flood control protection
or drainage is not increased;

(ii) A delineation of any affected special aquatic sites, including wetlands; and,

(iii) Location of the dredged material disposal site;

(11) For NWP 33 (Temporary Construction, Access, and Dewatering), the PCN must also include a restoration plan
of reasonable measures to avoid and minimize adverse effects to aquatic resources;

(12) For NWPs 39, 43 and 44, the PCN must also include a written statement to the District Engineer explaining how
avoidance and minimization for losses of waters of the US were achieved on the project site;

(13) For NWP 39 and NWP 42, the PCN must include a compensatory mitigation proposal to offset losses of waters
of the US or justification explaining why compensatory mitigation should not be required. For discharges that
cause the loss of greater than 300 linear feet of an intermittent stream bed, to be authorized, the District Engineer
must determine that the activity complies with the other terms and conditions of the NWP, determine adverse
environmental effects are minimal both individually and cumulatively, and waive the limitation on stream
impacts in writing before the permittee may proceed;

(14) For NWP 40 (Agricultural Activities), the PCN must include a compensatory mitigation proposal to offset losses
of waters of the US. This NWP does not authorize the relocation of greater than 300 linear-feet of existing
serviceable drainage ditches constructed in non-tidal streams unless, for drainage ditches constructed in
intermittent non-tidal streams, the District Engineer waives this criterion in writing, and the District Engineer
has determined that the project complies with all terms and conditions of this NWP, and that any adverse
impacts of the project on the aquatic environment are minimal, both individually and cumulatively;

(15) For NWP 43 (Stormwater Management Facilities), the PCN must include, for the construction of new stormwater
management facilities, a maintenance plan (in accordance with state and local requirements, if applicable) and a
compensatory mitigation proposal to offset losses of waters of the US. For discharges that cause the loss of
greater than 300 linear feet of an intermittent stream bed, to be authorized, the District Engineer must determine
that the activity complies with the other terms and conditions of the NWP, determine adverse environmental
effects are minimal both individually and cumulatively, and waive the limitation on stream impacts in writing
before the permittee may proceed;

(16) For NWP 44 (Mining Activities), the PCN must include a description of all waters of the US adversely affected
by the project, a description of measures taken to minimize adverse effects to waters of the US, a description of
measures taken to comply with the criteria of the NWP, and a reclamation plan (for all aggregate mining
activities in isolated waters and non-tidal wetlands adjacent to headwaters and any hard rock/mineral mining
activities);

(17) For activities that may adversely affect Federally-listed endangered or threatened species, the PCN must include
the name(s) of those endangered or threatened species that may be affected by the proposed work or utilize the
designated critical habitat that may be affected by the proposed work; and

(18) For activities that may affect historic properties listed in, or eligible for listing in, the National Register of
Historic Places, the PCN must state which historic property may be affected by the proposed work or include a
vicinity map indicating the location of the historic property.

(c) Form of Notification: The standard Individual Permit application form (Form ENG 4345) may be used as the
notification but must clearly indicate that it is a PCN and must include all of the information required in (b) (1)-(18) of General
Condition 13. A letter containing the requisite information may also be used.

(d) District Engineer’s Decision: In reviewing the PCN for the proposed activity, the District Engineer will determine
whether the activity authorized by the NWP will result in more than minimal individual or cumulative adverse
environmental effects or may be contrary to the public interest. The prospective permittee may submit a proposed mitigation
plan with the PCN to expedite the process. The District Engineer will consider any proposed compensatory mitigation the
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applicant has included in the proposal in determining whether the net adverse environmental effects to the aquatic
environment of the proposed work are minimal. If the District Engineer determines that the activity complies with the terms
and conditions of the NWP and that the adverse effects on the aquatic environment are minimal, after considering mitigation,
the District Engineer will notify the permittee and include any conditions the District Engineer deems necessary. The District
Engineer must approve any compensatory mitigation proposal before the permittee commences work. If the prospective
permittee is required to submit a compensatory mitigation proposal with the PCN, the proposal may be either conceptual or
detailed. If the prospective permittee elects to submit a compensatory mitigation plan with the PCN, the District Engineer will
expeditiously review the proposed compensatory mitigation plan. The District Engineer must review the plan within 45 days
of receiving a complete PCN and determine whether the conceptual or specific proposed mitigation would ensure no more
than minimal adverse effects on the aquatic environment. If the net adverse effects of the project on the aquatic environment
(after consideration of the compensatory mitigation proposal) are determined by the District Engineer to be minimal, the
District Engineer will provide a timely written response to the applicant. The response will state that the project can proceed
under the terms and conditions of the NWP.

If the District Engineer determines that the adverse effects of the proposed work are more than minimal, then the District
Engineer will notify the applicant either: (1) that the project does not qualify for authorization under the NWP and instruct the
applicant on the procedures to seek authorization under an Individual Permit; (2) that the project is authorized under the
NWP subject to the applicant’s submission of a mitigation proposal that would reduce the adverse effects on the aquatic
environment to the minimal level; or (3) that the project is authorized under the NWP with specific modifications or
conditions. Where the District Engineer determines that mitigation is required to ensure no more than minimal adverse
effects occur to the aquatic environment, the activity will be authorized within the 45-day PCN period. The authorization will
include the necessary conceptual or specific mitigation or a requirement that the applicant submit a mitigation proposal that
would reduce the adverse effects on the aquatic environment to the minimal level. When conceptual mitigation is included,
or a mitigation plan is required under item (2} above, no work in waters of the US will occur until the District Engineer has
approved a specific mitigation plan.

(e) Agency Coordination: The District Engineer will consider any comments from Federal and state agencies concerning the
proposed activity’s compliance with the terms and conditions of the NWPs and the need for mitigation to reduce the project’s
adverse environmental effects to a minimal level.

For activities requiring notification to the District Engineer that result in the loss of greater than Y2-acre of waters of the
US, the District Engineer will provide immediately (e.g., via facsimile transmission, overnight mail, or other expeditious
manner) a copy to the appropriate Federal or state offices (USFWS, state natural resource or water quality agency, EPA, State
Historic Preservation Officer (SHPO), and, if appropriate, the NMFS). With the exception of NWP 37, these agencies will then
have 10 calendar days from the date the material is transmitted to telephone or fax the District Engineer notice that they
intend to provide substantive, site-specific comments. If so contacted by an agency, the District Engineer will wait an
additional 15 calendar days before making a decision on the notification. The District Engineer will fully consider agency
comments received within the specified time frame, but will provide no response to the resource agency, except as provided
below. The District Engineer will indicate in the administrative record associated with each notification that the resource
agencies' concerns were considered. As required by Section 305(b)(4)(B) of the Magnuson-Stevens Fishery Conservation and
Management Act, the District Engineer will provide a response to NMFS within 30 days of receipt of any Essential Fish
Habitat conservation recommendations. Applicants are encouraged to provide the Corps multiple copies of notifications to
expedite agency notification.

(f) Wetland Delineations: Wetland delineations must be prepared in accordance with the current method required by the
Corps (For NWP 29 see paragraph (b)(9)(iii) for parcels less than Y4-acre in size). The permittee may ask the Corps to
delineate the special aquatic site. There may be some delay if the Corps does the delineation. Furthermore, the 45-day period
will not start until the wetland delineation has been completed and submitted to the Corps, where appropriate.

Compliance Certification. Every permittee who has received NWP verification from the Corps will submit a signed certification
regarding the completed work and any required mitigation. The certification will be forwarded by the Corps with the
authorization letter and will include:

(a) A statement that the authorized work was done in accordance with the Corps authorization, including any general or
specific conditions;

(b) A statement that any required mitigation was completed in accordance with the permit conditions; and (c) The
signature of the permittee certifying the completion of the work and mitigation.

Use of Multiple Nationwide Permits. The use of more than one NWP for a single and complete project is prohibited, except
when the acreage loss of waters of the US authorized by the NWPs does not exceed the acreage limit of the NWP with the
highest specified acreage limit (e.g. if a road crossing over tidal waters is constructed under NWP 14, with associated bank
stabilization authorized by NWP 13, the maximum acreage loss of waters of the US for the total project cannot exceed 1/3-
acre).

Water Supply Intakes. No activity, including structures and work in navigable waters of the US or discharges of dredged or fill
material, may occur in the proximity of a public water supply intake except where the activity is for repair of the public water
supply intake structures or adjacent bank stabilization.
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Shellfish Beds. No activity, including structures and work in navigable waters of the US or discharges of dredged or fill
material, may occur in areas of concentrated shellfish populations, unless the activity is directly related to a shellfish
harvesting activity authorized by NWP 4.

Suitable Materigl. No activity, including structures and work in navigable waters of the US or discharges of dredged or fill
material, may consist of unsuitable material (e.g., trash, debris, car bodies, asphalt, etc.) and material used for construction or
discharged must be free from toxic pollutants in toxic amounts (see Section 307 of the CWA).

Mitigation. The District Engineer will consider the factors discussed below when determining the acceptability of appropriate
and practicable mitigation necessary to offset adverse effects on the aquatic environment that are more than minimal.

(a) The project must be designed and constructed to avoid and minimize adverse effects to waters of the US to the
maximum extent practicable at the project site (i.e., on site).

(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing or compensating) will be required to the extent
necessary to ensure that the adverse effects to the aquatic environment are minimal.

() Compensatory mitigation at a minimum one-for-one ratio will be required for all wetland impacts requiring a PCN,
unless the District Engineer determines in writing that some other form of mitigation would be more environmentally
appropriate and provides a project-specific waiver of this requirement. Consistent with National policy, the District Engineer
will establish a preference for restoration of wetlands as compensatory mitigation, with preservation used only in exceptional
circumstances.

(d) Compensatory mitigation (i.e., replacement or substitution of aquatic resources for those impacted) will not be used
to increase the acreage losses allowed by the acreage limits of some of the NWPs. For example, ¥s-acre of wetlands cannot be
created to change a ¥%-acre loss of wetlands to a V2-acre loss associated with NWP 39 verification. However, ¥2-acre of created
wetlands can be used to reduce the impacts of a Y4-acre loss of wetlands to the minimum impact level in order to meet the
minimal impact requirement associated with NWPs.

(e) To be practicable, the mitigation must be available and capable of being done considering costs, existing technology,
and logistics in light of the overall project purposes. Examples of mitigation that may be appropriate and practicable include,
but are not limited to: reducing the size of the project; establishing and maintaining wetland or upland vegetated buffers to
protect opent waters such as streams; and replacing losses of aquatic resource functions and values by creating, restoring,
enhancing, or preserving similar functions and values, preferably in the same watershed.

(f) Compensatory mitigation plans for projects in or near streams or other open waters will normally include a
requirement for the establishment, maintenance, and legal protection (e.g., easements, deed restrictions) of vegetated buffers
to open waters. In many cases, vegetated buffers will be the only compensatory mitigation required. Vegetated buffers
should consist of native species. The width of the vegetated buffers required will address documented water quality or
aquatic habitat loss concerns. Normally, the vegetated buffer will be 25 to 50 feet wide on each side of the stream, but the
District Engineers may require slightly wider vegetated buffers to address documented water quality or habitat loss concerns.
Where both wetlands and open waters exist on the project site, the Corps will determine the appropriate compensatory
mitigation (e.g., stream buffers or wetlands compensation) based on what is best for the aquatic environment on a watershed
basis. In cases where vegetated buffers are determined to be the most appropriate form of compensatory mitigation, the
District Engineer may waive or reduce the requirement to provide wetland compensatory mitigation for wetland impacts.

(g) Compensatory mitigation proposals submitted with the “notification” may be either conceptual or detailed. If
conceptual plans are approved under the verification, then the Corps will condition the verification to require detailed plans
be submitted and approved by the Corps prior to construction of the authorized activity in waters of the US.

(h) Permittees may propose the use of mitigation banks, in-lieu fee arrangements or separate activity-specific
compensatory mitigation. In all cases that require compensatory mitigation, the mitigation provisions will specify the party
responsible for accomplishing and/or complying with the mitigation plan.

Spawning Areas. Activities, including structures and work in navigable waters of the US or discharges of dredged or fill
material, in spawning areas during spawning seasons must be avoided to the maximum extent practicable. Activities that
result in the physical destruction (e.g., excavate, fill, or smother downstream by substantial turbidity) of an important
spawning area are not authorized.
Management of Water Flows. To the maximum extent practicable, the activity must be designed to maintain preconstruction
downstream flow conditions (e.g., location, capacity, and flow rates). Furthermore, the activity must not permanently restrict
or impede the passage of normal or expected high flows (unless the primary purpose of the fill is to impound waters) and the
structure or discharge of dredged or fill material must withstand expected high flows. The activity must, to the maximum
extent practicable, provide for retaining excess flows from the site, provide for maintaining surface flow rates from the site
similar to preconstruction conditions, and provide for not increasing water flows from the project site, relocating water, or
redirecting water flow beyond preconstruction conditions. Stream channelizing will be reduced to the minimal amount
necessary, and the activity must, to the maximum extent practicable, reduce adverse effects such as flooding or erosion
downstream and upstream of the project site, unless the activity is part of a larger system designed to manage water flows. In
most cases, it will not be a requirement to conduct detailed studies and monitoring of water flow.

This condition is only applicable to projects that have the potential to affect waterflows. While appropriate measures
must be taken, it is not necessary to conduct detailed studies to identify such measures or require monitoring to ensure their
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effectiveness. Normally, the Corps will defer to state and local authorities regarding management of water flow.

Adverse Effects From Impoundments. If the activity creates an impoundment of water, adverse effects to the aquatic system due
to the acceleration of the passage of water, and/or the restricting its flow shall be minimized to the maximum extent
practicable. This includes structures and work in navigable waters of the US, or discharges of dredged or fill material.
Waterfowl Breeding Areas. Activities, including structures and work in navigable waters of the US or discharges of dredged or
fill material, into breeding areas for migratory waterfowl must be avoided to the maximum extent practicable.

Removal of Temporary Fills. Any temporary fills must be removed in their entirety and the affected areas returned to their
preexisting elevation.

Designated Critical Resource Waters. Critical resource waters include, NOAA-designated marine sanctuaries, National
Estuarine Research Reserves, National Wild and Scenic Rivers, critical habitat for Federally listed threatened and endangered
species, coral reefs, state natural heritage sites, and outstanding national resource waters or other waters officially designated
by a state as having particular environmental or ecological significance and identified by the District Engineer after notice and
opportunity for public comment. The District Engineer may also designate additional critical resource waters after notice and
opportunity for comment.

(2) Except as noted below, discharges of dredged or fill material into waters of the US are not authorized by NWPs 7, 12,
14, 16,17, 21, 29, 31, 35, 39, 40, 42, 43, and 44 for any activity within, or directly affecting, critical resource waters, including
wetlands adjacent to such waters. Discharges of dredged or fill materials into waters of the US may be authorized by the
above NWPs in National Wild and Scenic Rivers if the activity complies with General Condition 7. Further, such discharges
may be authorized in designated critical habitat for Federally listed threatened or endangered species if the activity complies
with General Condition 11 and the USFWS or the NMFS has concurred in a determination of compliance with this condition.

(b) For NWPs 3,8, 10, 13, 15, 18, 19, 22, 23, 25, 27, 28, 30, 33, 34, 36, 37, and 38, notification is required in accordance with
General Condition 13, for any activity proposed in the designated critical resource waters including wetlands adjacent to
those waters. The District Engineer may authorize activities under these NWPs only after it is determined that the impacts to
the critical resource waters will be no more than minimal.

Fills Within 100-Year Floodplains. For purposes of this General Condition, 100-year floodplains will be identified through the
existing Federal Emergency Management Agency's (FEMA) Flood Insurance Rate Maps or FEMA-approved local {loodplain
maps.

(a) Discharges in Floodplain; Below Headwaters. Discharges of dredged or fill material into waters of the US within the
mapped 100-year floodplain, below headwaters (i.e. five cfs), resulting in permanent above-grade fills, are not authorized by
NWPs 39, 40, 42, 43, and 44.

(b) Discharges in Floodway; Above Headwaters. Discharges of dredged or fill material into waters of the US within the
FEMA or locally mapped floodway, resulting in permanent above-grade fills, are not authorized by NWPs 39, 40, 42, and 44.

(c) The permittee must comply with any applicable FEMA-approved state or local floodplain management
requirements.

Construction Period. For activities that have not been verified by the Corps and the project was commenced or under contract
to commence by the expiration date of the NWP (or modification or revocation date), the work must be completed within 12-
months after such date (including any modification that affects the project).

For activities that have been verified and the project was commenced or under contract to commence within the
verification period, the work must be completed by the date determined by the Corps.

For projects that have been verified by the Corps, an extension of a Corps approved completion date may be requested.
This request must be submitted at least one month before the previously approved completion date.

Regional Conditions for the Los Angeles District

In accordance with General Condition Number 6, "Regional and Case-by-Case Conditions," the following Regional Conditions, as
added by the Division Engineer, must be met in order for an authorization by any Nationwide to be valid:

1.

For coastal watersheds from the southern reach of the Santa Monica Mountains in Los Angeles County to the San Luis Obispo
County/Monterey County boundary, all road crossings must employ a bridge crossing design that ensures passage and/or
spawning of steelhead (Oncorhynchus mykiss) is not hindered in any way. In these areas, bridge designs that span the stream
or river, including designs for pier- or pile-supported spans, or designs based on use of a bottomless arch culvert simulating
the natural stream bed (i.e., substrate and streamflow conditions in the culvert are similar to undisturbed stream bed channel
conditions) shall be employed unless it can be demonstrated the stream or river does not support resources conducive to the
recovery of federally listed Anadromous salmonids, including migration of adults and smolts, or rearing and spawning. This
proposal also excludes approach embankments into the channel unless they are determined to have no detectable effect on
steelhead.

For the State of Arizona and the Mojave and Sonoran (Colorado) desert regions of California in Los Angeles District (generally
north and east of the San Gabriel, San Bernardino, San Jacinto, and Santa Rosa mountain ranges, and south of Little Lake, Inyo



County), no nationwide permit, except Nationwide Permits 1 (Aids to Navigation), 2 (Structures in Artificial Canals), 3
(Maintenance), 4 (Fish and Wildlife Harvesting, Enhancement, and Attraction Devices and Activities), 5 (Scientific
Measurement Devices), 6 (Survey Activities), 9 (Structures in Fleeting and Anchorage Areas), 10 (Mooring Buoys), 11
(Temporary Recreational Structures), 20 (Oil Spill Cleanup), 22 (Removal of Vessels), 27 (Stream and Wetland Restoration
Activities), 30 (Moist Soil Management for Wildlife), 31 (Maintenance of Existing Flood Control Projects), 32 (Completed
Enforcement Actions), 35 (Maintenance Dredging of Existing Basins), 37 (Emergency Watershed Protection and
Rehabilitation), and 38 (Cleanup of Hazardous and Toxic Waste), or other nationwide or regional general permits that
specifically authorize maintenance of previously authorized structures or fill, can be used to authorize the discharge of
dredged or fill material into a jurisdictional special aquatic site as defined at 40 CFR Part 230.40-45 (sanctuaries and refuges,
wetlands, mudflats, vegetated shallows, coral reefs, and riffle-and-pool complexes).

For all projects proposed for authorization by nationwide or regional general permits where prior notification to the District
Engineer is required, applicants must provide color photographs or color photocopies of the project area taken from
representative points documented on a site map. Pre-project photographs and the site map would be provided with the
permit application. Photographs should represent conditions typical or indicative of the resources before impacts.

Notification pursuant to general condition 13 shall be required for projects in all special aquatic sites as defined at 40 CFR Part
230.40-45 (sanctuaries and refuges, wetlands, mudflats, vegetated shallows, coral reefs, and riffle-and-pool complexes), and in
all perennial watercourses or waterbodies in the State of Arizona and the Mojave and Sonoran (Colorado) desert regions of
California in Los Angeles District (generally north and east of the San Gabriel, San Bernardino, San Jacinto, and Santa Rosa
mountain ranges, and south of Little Lake, Inyo County), excluding the Colorado River from Davis Dam downstream to the
north end of Topock and downstream of Imperial Dam.

Notification pursuant to general condition 13 shall be required for projects in all areas designated as Essential Fish Habitat by
the Pacific Fishery Management Council (i.e., all tidally influenced areas).

Notification pursuant to general condition 13 shall be required for projects in all watersheds in the Santa Monica Mountains in
Los Angeles and Ventura counties bounded by Calleguas Creek on the west, by Highway 101 on the north and east, and by
Sunset Boulevard and Pacific Ocean on the south.

Individual permits shall be required for all jurisdictional vernal pools.

Individual permits shall be required in Murrieta Creek and Temecula Creek watersheds in Riverside County for new
permanent fills in perennial and intermittent watercourses otherwise authorized under NWPs 39, 42 and 43, and in
ephemeral watercourses for these NWPs for projects that impact greater than 0.1 acre.

Individual permits shall be required in San Luis Obispo Creek and Santa Rosa Creek in San Luis Obispo County for bank
stabilization projects, and in Gaviota Creek, Mission Creek and Carpinteria Creek in Santa Barbara County for bank
stabilization projects and grade control structures.

Further information:

Congressional Authorities: You have been authorized to undertake the activity described above pursuant to:
() Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403).
(X) Section 404 of the Clean Water Act (33 U.S.C. 1344).

. Limits of this authorization.

(a) This permit does not obviate the need to obtain other Federal, state, or local authorizations required by law.
(b) This permit does not grant any property rights or exclusive privileges.

(c) This permit does not authorize any injury to the property or rights of others.

(d) This permit does not authorize interference with any existing or proposed Federal project.

Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any liability for the following:
(a) Damages to the permitted project or uses thereof as a result of other permitted or unpermitted activities or from
natural causes.
(b) Damages to the permitted project or uses thereof as a result of current or future activities undertaken by or on behalf
of the United States in the public interest.
(¢) Damages to persons, property, or to other permitted or unpermitted activities or structures caused by the activity



authorized by this permit.
(d) Design or construction deficiencies associated with the permitted work.
(e) Damage claims associated with any future modification, suspension, or revocation of this permit.

Reliance on Applicant's Data: The determination of this office that issuance of this permit is not contrary to the public interest
was made in reliance on the information you provided.

Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the circumstances warrant.
Circumstances that could require a reevaluation include, but are not limited to, the following:
(a) You fail to comply with the terms and conditions of this permit.
{b) The information provided by you in support of your permit application proves to have been false, incomplete, or
inaccurate (See 4 above).
(c) Significant new information surfaces which this office did not consider in reaching the original public interest
decision.
Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and revocation
procedures contained in 33 CFR 330.5 or enforcement procedures such as those contained in 33 CFR 326.4 and 326.5. The
referenced enforcement procedures provide for the issuance of an administrative order requiring you to comply with the
terms and conditions of your permit and for the initiation of legal action where appropriate. You will be required to pay for
any corrective measure ordered by this office, and if you fail to comply with such directive, this office may in certain
situations (such as those specified in 33 CFR 209.170) accomplish the corrective measures by contract or otherwise and bill you
for the cost.

This letter of verification is valid for a period not to exceed two years unless the nationwide permit is modified, reissued,
revoked, or expires before that time.

You must maintain the activity authorized by this permit in good condition and in conformance with the terms and conditions
of this permit. You are not relieved of this requirement if you abandon the permitted activity, although you may make a good
faith transfer to a third party in compliance with General Condition H below. Should you wish to cease to maintain the
authorized activity or should you desire to abandon it without a good faith transfer, you must obtain a modification of this
permit from this office, which may require restoration of the area.

If you sell the property associated with this permit, you must obtain the signature of the new owner in the space provided and
forward a copy of the permit to this office to validate the transfer of this authorization.

You must allow representatives from this office to inspect the authorized activity at any time deemed necessary to ensure that
it is being or has been accomplished with the terms and conditions of your permit.
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mnmmn DEPARTMENT OF FISH AND GAME
s 1508 North Harding Avenue * *
Pasadena, CA 91104

(626) 797-3170

March 8, 2005
Mr. Syd Temple ¥ L=
Questa Engineering Corp. PWER

1220 Brickyard Cove Road, Sie, 206
Pt. Richmond, CA 94801

Re: Lake or Streambed Alteration Notification
Notification No: 1600-2005-0018-R5

Project: Las Virgenes Creek Stream Restoration
Water: Las Virgenes Creek
County: Los Angeles

Dear Mr Temple*

The Department of Fish and Game (Department) received your Notification and deemed it
complete on 2/7/05.

The purpose of this letter is to inform you that the Department failed to meet our deadline
for the project you described in the above-referenced notification. As a result, and as explained in
greater detail below, you do not need a Lake or Streambed Alteration Agreement from the
Department of Fish and Game to complete the pro_)ect vou desrribed in your ‘miiﬁcanon

Under the Fish and Game Code section 1602 (@ @) (D) the Department had a total of 60
days to act on your notification by submitting to you project conditions the Department believes
are necessary to protect existing fish and wildlife resources. This means that from the date of
this letter, by law you may go forward with your prOJect without an Agreement from the
Department.

If you decide to complete the project as described in your notification, please keep a copy
of this letter and the Notification available at the project site. The project described in the
Notification includes not only the project impacts, but also includes all of your proposed
minimization and mitigation measures.

Your project must terminate no later than 5 years from the date of this letter. Your project



Mr. Syd Temple
March 8, 2005
Page 2

is described as the restoration of 500 feet of partially armored and urbanized Las Virgenes Creek
with a stable, natural, vegetated channel from Highway 101 south to the Agoura Road Bridge,
City of Calabasas, Los Angeles County. Gradient improvements to allow fish passage will also
be a component of this project.as well as public access paths along the eastern bank of the
channel. If the project changes so that it differs from the one described in the original
notification, including but not limited to working outside the specified work period dates, you will
need to submit a new notification to the Department for that project.

If you have any questions regarding this matter, please contact Scott Harris, Associate Wildlife
Biologist at the above address or telephone number.

Sincerely,

Scott Harris
Associate Wildlife Biologist



\(‘, California Regional Water Quality Control Board
Los Angeles Region

Dr. Alan Lloyd Arnold Schwarzenegger

Recipient of the 2001 Environmental Leadership Award from Keep California Beautiful

Secretary for Governor
";’”’”"’?“’”’ 320 W. 4th Street, Suite 200, Los Angeles, California 90013
roltection Phone (213) 576-6600 FAX (213) 576-6640 - Internet Address: http://www.waterboards.ca.gov/losangeles

Charles S. Mink

City of Calabasas
26135 Mureau Road
Calabasas, CA 91302

WATER QUALITY CERTIFICATION FOR PROPOSED LAS VIRGENES CREEK
RESTORATION PROJECT (Corps’ Project No. 2005-01094-JL.B), LAS VIRGENES
CREEK, CITY OF CALABASAS, COUNTY LOS ANGELES (File No. 05-007)

Dear Mr. Mink:

Regional Board staff has reviewed your request on behalf of City of Calabasas (Applicant) for a
Clean Water Act Section 401 Water Quality Certification for the above-referenced project. Your
application was deemed complete on May 6, 2005.

I hereby issue an order certifying that any discharge from the referenced project will comply with
the applicable provisions of sections 301 (Effluent Limitations), 302 (Water Quality Related
Effluent Limitations), 303 (Water Quality Standards and Implementation Plans), 306 (National
Standards of Performance), and 307 (Toxic and Pretreatment Effluent Standards) of the Clean
Water Act, and with other applicable requirements of State law. This discharge is also regulated
under State Water Resources Control Board Order No. 2003 - 0017 - DWQ, "General Waste
Discharge Requirements for Dredge and Fill Discharges that have received State Water Quality
Certification" which requires compliance with all conditions of this Water Quality Certification.

The Applicant shall be liable civilly for any violations of this Certification in accordance with the
California Water Code. This Certification does not eliminate the Applicant’s responsibility to
comply with any other applicable laws, requirements and/or permits.

Should you have questions concerning this Certification action, pleezse contact Dana Cole,
Section 401 Program, at (213) 576-5733.

,@:’/u 518 /56

Jénathan S. Bishoio Date
Executive Officer

California Environmental Protection Agency

[ 4V
S Recycled Paper
Our mission is to preserve and enhance the quality of California’s water resources for the benefit of present and future generations.
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Applicant:

Applicant’s Agent:

Project Name:

Project Location:

Type of Project:

Project Description:

ATTACHMENT A

Project Information
File No. 05-007

Charles S. Mink
City of Calabasas
26135 Mureau Road
Calabasas, CA 91302

Phone: (818) 878-4225 Fax: (818) 878-4215

Sydney Temple

Questa Engineering Company

1220 Brickyard Cove Road, Suite 206
Pt. Richmond, CA 94807

Phone: (510) 236-6114 EXT 220 Fax: (510) 236-2423

Las Virgenes Creek Restoration Project

City of Calabasas area, Los Angeles County

Longitude: 1180 42’ 4”; Latitude: 340 8’ 38”

Restoration of riparian habitat.

Purpose: The project will remove 500 feet of concrete lined
channel and replace it with a natural bed stream and extensive
native riparian plantings.

Description: In 1977, a trapezoidal concrete channel lining with a
45-foot bottom width was constructed in the Las Virgenes Creek
between Route 101 and the Agoura Road Bridge, disrupting the
wildlife corridor between the Baldwin Open Space and Malibu
Creek State Park. The concrete channel is to be removed by the
program called the Las Virgenes Creek Restoration Project. This
project places priority on the viable habitat and wildlife
connectivity so as to enable the City to implement the best
restoration strategy suitable for this area that can meet the stated
project goals while still providing adequate flood and erosion
control. The restoration project will also include a river-walk setting
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Federal
Agency/Permit:

Other Required
Regulatory Approvals:

California
Environmental Quality
Act Compliance:

Receiving Water:

Designated Beneficial
Uses:

Impacted Waters of the
United States:

Dredge Volume:

Related Projects
Implemented/to be
Implemented by the
Applicant:

Avoidance/
Minimization
Activities:

ATTACHMENT A
Project Information
File No. 05-007

to facilitate pedestrian access and community enjoyment.

U.S. Army Corps of Engineers
NWP No. 27 (Permit No. 2005-01094-JLB)

California Department of Fish and Game
Streambed Alteration Agreement

The City of Calabasas approved the project’s Negative Declaration
on March 3, 2005.

Receiving water from Basin Plan (Hydrologic Unit No. 404.22)

MUN, REC-1, REC-2, WARM, COLD, WILD, RARE, MIGR,
SPWN, WET

Non-wetland waters (vegetated streambed): 0.00 temporary and
0.50 permanent acres

Non-wetland waters (unvegetated streambed): 0.00 temporary and
0.50 permanent acres

None

The Applicant has not identified any related projects carried out in

the last 5 years or planned for implementation in the next 5 years.

The Applicant has proposed to implement several Best
Management Practices, including, but not limited to, the following:
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17.

Compensatory
Mitigation:

Required
Compensatory
Mitigation:

ATTACHMENT A

Project Information
File No. 05-007

« All construction will be completed under dry creek bed
conditions.

« Temporary water diversions will be constructed upstream of the
project site.

« Summer low flow water will be redirected into the downstream
channels so that no loss of water to downstream reaches occurs.

« Extensive use of erosion control blankets, hydroseeding,
revegetation, bio-degradable coir (cocnut palm fiber) blocks,
planted rock revetment, and the creation of a lower flow channel
configuration.

« The Applicant proposes to create 0.5 acres of streambed
(vegetated) and enhance approximately 1.0 acres of streambed
(vegetated).

. Since the project is restoration, the Regional Board will not

require any additional compensatory mitigation.

See Attachment B Conditions of Certifications, Additional
Conditions for modifications and additions to the above proposed
compensatory mitigation.
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ATTACHMENT B

Conditions of Certification
File No. 05-007

STANDARD CONDITIONS

Pursuant to §3860 of Title 23 of the California Code of Regulations (23 CCR), the following
three standard conditions shall apply to this project:

1.

This Certification action is subject to modification or revocation upon administrative or
judicial review, including review and amendment pursuant to §13330 of the California
Water Code and Article 6 (commencing with 23 CCR §3867).

This Certification action is not intended and shall not be construed to apply to any activity
involving a hydroelectric facility and requiring a Federal Energy Regulatory Commission
(FERC) license or an amendment to a FERC license unless the pertinent Certification
application was filed pursuant to 23 CCR Subsection 3855(b) and the application
specifically identified that a FERC license or amendment to a FERC license for a
hydroelectric facility was being sought.

Certification is conditioned upon total payment of any fee required pursuant to 23 CCR
Chapter 28 and owed by the Applicant.

ADDITIONAL CONDITIONS

Pursuant to 23 CCR §3859(a), the Applicant shall comply with the following additional
conditions:

1.

The Applicant shall submit to this Regional Board copies of any other final permits and
agreements required for this project, including, but not limited to, the U.S. Army Corps of
Engineers’ Section 404 Permit and the California Department of Fish and Game’s
Streambed Alteration Agreement. These documents shall be submitted prior to any
discharge to waters of the State.

The Applicant and all contractors employed by the Applicant shall have copies of this
Certification, the approved maintenance plan, and all other regulatory approvals for this
project on site at all times so they are familiar with all conditions set forth.

Fueling, lubrication, maintenance, operation, and storage of vehicles and equipment shall
not result in a discharge or a threatened discharge to waters of the State. At no time shall the
Applicant use any vehicle or equipment which leaks any substance that may impact water
quality. Staging and storage areas for vehicles and equipment shall be located outside of
waters of the State.
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10.

ATTACHMENT B

Conditions of Certification
File No. 05-007

No construction material, spoils, debris, or any other substances associated with this project
that may adversely impact water quality standards, shall be located in a manner which may
result in a discharge or a threatened discharge to waters of the State.

The Applicant shall implement all necessary control measures to prevent the degradation of
water quality from the proposed project in order to maintain compliance with the Basin Plan.
The discharge shall meet all effluent limitations and toxic and effluent standards established
to comply with the applicable water quality standards and other appropriate requirements,
including the provisions of Sections 301, 302, 303, 306, and 307 of the Clean Water Act.
This Certification does not authorize the discharge by the applicant for any other activity
than specifically described in the 404 Permit.

The discharge shall not: a) degrade surface water communities and populations including
vertebrate, invertebrate, and plant species; b) promote the breeding of mosquitoes, gnats,
black flies, midges, or other pests; ¢) alter the color, create visual contrast with the natural
appearance, nor cause aesthetically undesirable discoloration of the receiving waters; d)
cause formation of sludge deposits; or ) adversely affect any designated beneficial uses.

The Applicant shall allow the Regional Board and its authorized representative entry to the
premises, including all mitigation sites, to inspect and undertake any activity to determine
compliance with this Certification, or as otherwise authorized by the California Water Code.

Application of pesticides must be supervised by a certified applicator and be in conformance
with manufacturer’s specifications for use. Compounds used must be appropriate to the
target species and habitat. All pesticides directed toward aquatic species must be approved
by the Regional Board. Pesticide utilization shall be in accordance with State Water
Resources Control Board Water Quality Order Nos. 2004-0008-DWQ and 2004-0009-
DWQ.

The Applicant shall not conduct any construction activities within waters of the State during
a rainfall event. The Applicant shall maintain a five-day (5-day) clear weather forecast
before conducting any operations within waters of the State.

The Applicant shall utilize the services of a qualified biologist with expertise in riparian
assessments during all construction activities where clearing involves areas to be partially
cleared (i.e. some vegetation is to remain in the same reach or in an adjacent reach). The
biologist shall be available on site during construction activities to ensure that all protected
areas are marked properly and ensure that no vegetation outside the specified areas is
removed. The biologist shall have the authority to stop the work, as necessary, if
instructions are not followed. The biologist shall be available upon request from this
Regional Board for consultation within 24 hours of request of consultation.
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14.

ATTACHMENT B

Conditions of Certification
File No. 05-007

No activities shall involve wet excavations (i.e., no excavations shall occur below the
seasonal high water table). A minimum 5-foot buffer zone shall be maintained above the
existing groundwater level. If construction or groundwater dewatering is proposed or
anticipated, the Applicant shall file a Report of Waste Discharge to this Regional Board
and obtain any necessary NPDES permits/Waste Discharge Requirements prior to
discharging waste. Sufficient time should be allowed to obtain any such permits (generally
180 days). If groundwater is encountered without the benefit of appropriate permits, the
Applicant shall cease all activities in the areas where groundwater is present, file a Report of
Waste Discharge to this Regional Board, and obtain any necessary permits prior to
discharging waste.

All project/construction activities not included in this Certification, and which may require a
permit, must be reported to the Regional Board for appropriate permitting. Bank
stabilization and grading, as well as any other ground disturbances, are subject to restoration
and revegetation requirements, and may require additional Certification action.

All surface waters, including ponded waters, shall be diverted away from areas undergoing
grading, construction, excavation, vegetation removal, and/or any other activity which may
result in a discharge to the receiving water. If surface water diversions are anticipated, the
Applicant shall develop and submit a Surface Water Diversion Plan to this Regional Board.

The plan shall include the proposed method and duration of diversion activities, erosion and
sediment controls, and a map or drawing indicating the locations of diversion and discharge
points. The plan shall be submitted prior to any surface water diversions. If surface flows
are present, then upstream and downstream monitoring for pH, temperature, dissolved
oxygen, turbidity, and total suspended solids shall be implemented. These constituents shall
be monitored on a daily basis during the first week of diversion activities, and then on a
weekly basis, thereafter, until the in-stream work is complete. Results of the analyses shall
be submitted to this Regional Board by the 15th day of each subsequent sampling month. A
map or drawing indicating the locations of sampling points shall be included with each
submittal. Diversion activities shall not result in the degradation of beneficial uses or
exceedance of water quality objectives of the receiving waters. Any such violations may
result in corrective and/or enforcement actions, including increased monitoring and sample
collection.

The Applicant shall restore all areas of TEMPORARY IMPACTS to waters of the United
States and all other areas of temporary disturbance which could result in a discharge or a
threatened discharge to waters of the State. Restoration shall include grading of disturbed
areas and revegetation with native species. The Applicant shall implement all necessary
Best Management Practices to control erosion and runoff from areas associated with this
project.
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15.

16.

17.

18.

ATTACHMENT B

Conditions of Certification
File No. 05-007

The Applicant shall also provide restoration for the proposed permanent impacts to 1.00
acres of vegetation within waters of the United States/Federal jurisdictional wetlands by
creating and enhancing riparian habitat at a minimum 1.5:1 area replacement ratio (1.50
acres).

All open space and mitigation areas shall be placed within a conservation easement to
ensure preservation in perpetuity. Documentation of proper easement placement shall be
submitted to the Regional Board within one year.

The Applicant shall submit to this Regional Board Annual Mitigation Monitoring Reports
by January 1* /May 1°* of each year for a minimum period of five (5) years after planting
or unti! mitigation success has been achieved. The report shall describe in detail all of the
project/construction activities performed during the previous year and all restoration and
mitigation efforts; including percent survival by plant species and percent cover. This report
shall include as a minimum, the following documentation:

(a) Color photo documentation of the pre- and post-project and mitigation site conditions;

(b) Geographical Positioning System (GPS) coordinates in decimal-degrees format
outlining the boundary of the project and mitigation areas;

(c) The overall status of project including a detailed schedule of work;
(d) Copies of all permits revised as required in Additional Condition 1;

(e) Water quality monitoring results for each reach (as required) compiled in an easy to
interpret format;

(f) A certified Statement of “no net loss” of wetlands associated with this project;
(g) Discussion of any monitoring activities and exotic plant control efforts; and

(h) A certified Statement from the permittee or his/her representative that all conditions of
this Certification have been met.

Prior to any subsequent maintenance activities within the subject drainages, including
clearing, maintenance by-hand, and/or the application of pesticides, the Applicant shall
submit to this Regional Board a NOTIFICATION of any such activity. Notification shall
include: (a) the proposed schedule; (b) a description of the drainage’s existing condition
and/or capacity; (c) the area of proposed temporary impact within waters of the State; (c) a
description of any existing aquatic resources (e.g., wetland/riparian vegetation); and (d) any
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23.
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proposed compensatory mitigation. Notifications must be submitted a minimum of three
(3) weeks prior to commencing work activities.

All applications, reports, or information submitted to the Regional Board shall be signed:

(a) For corporations, by a principal executive officer at least of the level of vice president or
his duly authorized representative, if such representative is responsible for the overall
operation of the facility from which discharge originates.

(b) For a partnership, by a general partner.
(c) For a sole proprietorship, by the proprietor.

(d) For a municipal, State, or other public facility, by either a principal executive officer,
ranking elected official, or other duly authorized employee.

Each and any report submitted in accordance with this Certification shall contain the
following completed declaration:

“I declare under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry of
the person or persons who managed the system or those directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true,
accurate and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

Executed on the day of at

(Signature)
(Title)”

. All communications regarding this project and submitted to this Regional Board shall

identify the Project File Number 05-007. Submittals shall be sent to the attention of the
Nonpoint Source Unit.

Any modifications of the proposed project may require submittal of a new Clean Water Act
Section 401 Water Quality Certification application and appropriate filing fee.

The project shall also comply with all requirements of the National Pollutant Discharge

Elimination System (NPDES) General Permit for storm water discharges associated with
construction activity, Order No. 99-08-DWQ. All stormwater treatment systems shall be
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26.
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located outside of any water of the State and shall not be used as a wetland or riparian
mitigation credit.

Coverage under this Certification may be transferred to the extent the underlying federal
permit may legally be transferred and further provided that the Applicant notifies the
Executive Officer at least 30 days before the proposed transfer date, and the notice includes
a written agreement between the existing and new Applicants containing a specific date of
coverage, responsibility for compliance with this Certification, and liability between them.

The Applicant or their agents shall report any noncompliance. Any such information shall
be provided verbally to the Executive Officer within 24 hours from the time the Applicant
becomes aware of the circumstances. A written submission shall also be provided within
five days of the time the Applicant becomes aware of the circumstances. The written
submission shall contain a description of the noncompliance and its cause; the period of
noncompliance, including exact dates and times, and if the noncompliance has not been
corrected; the anticipated time it is expected to continue and steps taken or planned to
reduce, eliminate and prevent recurrence of the noncompliance. The Executive Officer, or
an authorized representative, may waive the written report on a case-by-case basis if the oral
report has been received within 24 hours.

Enforcement:

(a) In the event of any violation or threatened violation of the conditions of this
Certification, the violation or threatened violation shall be subject to any remedies,
penalties, process or sanctions as provided for under State law. For purposes of
section 401(d) of the Clean Water Act, the applicability of any State law authorizing
remedies, penalties, process or sanctions for the violation or threatened violation
constitutes a limitation necessary to assure compliance with the water quality standards
and other pertinent requirements incorporated into this Certification.

(b) In response to a suspected violation of any condition of this Certification, the State
Water Resources Control Board (SWRCB) or Regional Water Quality Control Board
(RWQCB) may require the holder of any permit or license subject to this Certification
to furnish, under penalty of perjury, any technical or monitoring reports the SWRCB
deems appropriate, provided that the burden, including costs, of the reports shall be a
reasonable relationship to the need for the reports and the benefits to be obtained from
the reports.

(¢) In response to any violation of the conditions of this Certification, the SWRCB or

RWQCB may add to or modify the conditions of this Certification as appropriate to
ensure compliance.
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27. This Certification shall expire five (5) years from date of this Certification. The Applicant
shall submit a complete application prior to termination of this Certification if renewal is
requested.
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CITY of CALABASAS 108 ANGELES, COUNTY CLERK

wif

Notice of Determination

To: County Clerk, Room 2001 | From: City of Calabasas
County of Los Angeles : Envirormental Services Division
12400 East Imperial Highway 28135 Mureau Road
Norwalk, CA 90850 Calabasas, CA §1302-3172
Subject:

Filing of Notice of Determination in compiiance with Section 21108 or 21152 of the Public Resources
Code.

Project Title:
Las Virgenes Creek Stream Restoration Project

Project Location:

A 500-ft segment of Las Virgenes Creek within the City of Calabasas, between Hwy 101 and the Agoura
Road Bridge.

Project Description:

The project seeks to remove approximately 500 feet of partially armored, highly urbanized creek channel

and replace it with 2 stable, natural, revegetated channel. The restoration reach extends from Highway
101 (south) to the Agoura Road Bridge. '

The purpose of this notice is to advise the State, Caunty, City and Generat Public that the City Council of
the City of Calabasas has made the following determination regarding the above described project:

The project will not have a significant effect on the environment.

An MND was prepared for this project pursuant to the provisions of CEQA.
Mitigation Measures were made & condition of the approval of the project.
A Statement of Overriding Considerations was not adopted for this project.
Findings were made pursuant to CEQA Guidelines Section 15091.

OF B L3 N

Document Availability:
This is tp certity that the MND and project record may be examined at:
The City of Calabasas Public Counter
26135 Mureau Road
" Calabasas, CA 91302-3172

Tl Zp i | /{{p}/ﬁ/ Y ddos

Robin Hull Date
City of Calabasas

Environmental Services Manager

{818) 878-4225 ext. 308

Date received for filing and posting at the Los Angeles County Clerk:

26135 Murcau Road

Calabasas, CA 91302-3172

(818) B78-4215

Fax (818) 878-4215 @



DATE:

LEAD AGENCY:

NOTICE OF INTENT TO ADOPT
A MITIGATED NEGATIVE DECLARATION

February 2, 2005

City of Calabasas, Public Works Department

CONTACT PERSON: Rubin Hull, Environmental Services Manager

TELEPHONE:

TO: X

TITLE:

LOCATION:

(818) 878-4225 ext. 306

Los Angeles County Clerk ] . Governor's Office of Planning & Research

Atin: Environmentai Filing

1400 Tenth Street, Room 1311

12400 Imperial Highway, Suite 2001 Sacramento, CA 95814
Norwalk, CA 90650

DESCRIPTION:

APPLICANT:

PROJECT INFORMATION
Las Virgenes Creek Stream Restoration Project

A 500-ft segment of Las Virgenes Creek within the City of Calabasas,
between Hwy 101 and the Agoura Road Bridge.

The project seeks to remove approximately 500 feet of partially armored,
highly urbanized creek channel and replace it with a stable, natural,
revegetated channel. The restoration reach extends from Highway 101
(south) fo the Agoura Road Bridge.

City of Calabasas, Public Works Department

COMMENT PER!OD:

0

5

&

]

The review period of the proposed Mitigated Negative Declaration begins
on February 9, 2005 and ends March 2, 2005. Written comments should
be received on or before March 2, 2005. Comments should refer to the
project by name and be addressed to:

. ' THIS NOTICE WAS POSTED
" 26135 Mureau Road 4
313735 Calabasas, CA 91302-3172  ON f-; 5 08 2{}{}%
(818) 878-4225 UNTIL LAY ZU%

Fax (818) 878-4215

RINCITCTD A1 DR AAT R (oo e e -



‘Nofice of Intent fo Adopi a Mitigated Negative Declaration
Las Virgenes Creek Stream Restoration Project

City of Calabasas, CA

Page 2 of 2

City of Calabasas

Planning and Environmental Programs Division
26135 Mureau Road

Calabasas, CA 91302-3172

Attention: Alex Farassati

The City Council will hold a public hearing to take action on the proposed project and the
environmental finding on March 2, 2005 at 7:30 PM at Calabasas City Hall, City Council
Chambers, 26135 Mureau Road. Copies of the documentation can be reviewed in the
Planning and Environmental Programs Division, City Hall, First Floor (handicapped accessible
iocation). City Hall business hours are 7:30AM - 5:30PM, Monday through Thursday, and
7:30AM - 2:00PM on Friday. Please telephone in advance to assure staff availability at (818)
878-4225.

Mo frnsnsit=—

Alex Farassati, Planner February 2, 2005




INITIAL STUDY CHECKLIST

1. Project Title: Las Virgenes Creek Stream Restoration Project

2. Case Processing Numbers:

3. Lead Agency Name and Address: City of Calabasas
26135 Mureau Road
Calabasas, California 91302

4, Contact Person-and Phone Number: Chuck Mink, Roxanne Hughes
{818) 878-4225

5.  Project Location: A 500t segment of Las Virgenés Creek within the City of
Calabasas, between Hwy 101 and the Agoura Read Bridge.

5. Project Sponsor’s Name and Address: City of Calabasas
26135 Mureau Road
Calahasas, California 91302

: -\\Z?. General Plan Designation: Existing: Business, Retail (BR)

Proposed: Business, Retail (BR)

8. Zoning: | Existing: Commercial, Retail (CR)

Proposed: Commercial, Retail (CR)

9. Project Description:

The project seeks to remove approximately 500 feet of partially armored, highly urbanized creek channe! and
replace it with a stable, natural, re-vegetated channel. The restoration reach extends from Highway 101 (south) to
the Agoura Road Bridge. The project reach consisis of three general sections: the upstream natural channel, the
middle concrete trapezoidal channel, and the channelized portion below Agoura Road Bridge. The upstream
section, a natural bed with rock riprap side slopes, is approximately 40 feet long and extends from the downstream
edge of the Highway 101 box culvert to the beginning of the concrete trapezoidal channel. The midcﬁ; section
consists of a concrete trapezoidal channel that is relatively flat, and extends for approximately 370 feet. The
section below Agoura Road Bridge is 92 feet long; the upsiream half of the section is channelized, and the
downstream half consists of grouted rock riprap. Finished concrete bridge piers form the bridge foundations and

line this section of the project reach below the Agoura Road Bridge.

Eify of Calabasas Las Virgeﬁeébreek Stream Restoration Project
Iniliat Study Checklist - Page 1



The primary goals of the proposed project are to achieve stable compound channel morphology and significant

native riparian vegetation and habitat. The overall restoration plan is made up of six main components:
a) gradient controt;
b) bank slope reconfiguration;
¢} fish passage improvement;
d) erosion controf;
e} fiood controt;
f) public access.

A set of plan sheets is attached as part of this project ‘description.

Gradient control along the restoration reach would be achieved with five vertical drops at varying intervals. The
drops would consist of rock weirs with pools and runs in between drops. As these drops would be censtructed to
éllow for fish passage, they have been designed following National Marine Fisheries Service (NMFS) and California
Department of Fish and Game (CDFG) guidelines. The typical drop structure will drop 15 inches. The rock weirs
(drop structures) would be keyed deeply intc the banks of the creek so that flow would not "flank” or go around the
siructures, making them ineffective as a gradient control. Reducing the gradient would reduce sediment transport,
encourage bar and floodplain development, and increase the chances of developing a stable low flow channel and
associated floodplain channet morphology for the creek. All rock/stone revetments weuld be planted with fong

willow stakes to ensure that vegetation cover would become part of the overall cover of the structure.

The existing concrete bank slopes are 1.5 (H) to 1 (V). The concrete slopes would be removed as part of the
proposed project. At the existing slope, planting and establishing riparian vegetation will be difficult, For the
restoration of the bank slopes to be successful, the angle of the slope would be reduced to a minimum of 2:1. The
project’s bank siope configuration would be achieved by retaining the existing bank tops at their current position
and constructing a retaining wall at the top of the bank (see sheet 4 and 7). This would keep the project within the
existing easement right-of-ways and top-of-bank boundaries of the project while reducing the slope of the creek

hank. This technique would allow the lower bank slopes to be [aid back at a 2;1 slope but stil! retain existing iop of

hank houndaries

Fish passage wiit be achieved by construction of the rock weir gradient control structures (discussed above} and
removal of the concrete channe! beneath the bridge. The channel bed would be returned to the natural ground
surface. An additional rock weir gradient control structure would be added beneath the bridge and the channel

would be graded to a compound configuration.

Effective erosion control within the channel is the primary goal of the restoration effbrts. Although the erosion
potential of the channel and banks decreases as the project ages and mature stable vegetation is established,
effective erosion protection is critical during the initial phases of the project construction and establishment. The
proposed project includes a combination of erosion control measures that weuld protect erosion up to 5,000 cfs {or
about & 10-year protection level). Erosion control measures that would be implemented include: {a) coir fiber blocks

instalied along the low-flow channel and (b) willow-staked loose rock revetment installed in both the low-flow

Ejixfry of Calabasas ) Las Virgenes Creek Stream Restoration Project
Initial Study Cheacklist - Page 2



channe! and the bank slope toes. Rock toe protection would extend 5 to 6 vertical feet up the bank slope. This rock
would be planted with willow stakes and backfilled with channe! bed sediments and topsoil for greater rock erosion
" .ontrol. Additional erosion control would be accomplished through an extensive riparian planting program, which
““ would divide planting for the channel into several different pianting zones shown on sheet 12 of the enclosed plans.
A temporary irrigation system will need 1o he installed to ensure adequate irrigation during the vegetation

establishment period.

The flocd control aspecis of the channel are important. Because revegetation of the project reach would increase
frictional resistance, predicted water surface elevations show flooding can occur in the upper portions of the project
reach. Specifically, overbank flooding could oceur from Station 575 to 700. This would cause shaliow flooding in the
adjacent parking iot. This 1ocalized flooding would be prevented by the construction of a 200-feot length floodwail

along the west creek bank top to ensure a 1-foot freeboard above the capitol flood water surface elevation.

The proposed project also inciudes public access. This is pés‘ticularly important because the project is adjacent to a
shopping mali and café. Currently, a mainienance access path extends for the project length along the top of the
eastern bank. The concrete path would be removed and replaced with a 6ft-wide compacted dirt access path. An
additional path would be constructed along the eastern bank, within the proposed 4ft-wide retaining walt. A wooden,
hexagonal gazebo would be constructed over the creek and supported by piers. Pedestrian ramps to the gazebo

would ensure handicapped accessibility following American Disability Act (ADA) standards.

210 Surrounding Land Uses and Setting:

" The project site is focated in @ highly urbanized area. A commercial shopping center lies to the east of the project

reach; a business park is located o the west of the project reach.

11. Other public agencies whose approval is required {e.g. permits, financing  approval, or pariicipation
agreements):

« U.S. Army Corps of Engineers — Clean Water Act section 404 permit
» Regional Water Quality Control Board - Section 401 Water Quality Certification
California Department of fish and Game — Streambed Alteration Agreement

Ciiy of Calabasas
Initial Study Checklist - Page 3
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ENVIRONMENTAL FACTORS POTENTIALLY AFFECTED

The proposed project may have an impact on the environmenta! factors listed below, and would have at least one
“Potentially Significant impact” on the environment as indicated by the checklist on the following pages.

Aesthetics ‘ + Hazards & Hazardous Public Services

+ )
+ Agricultural Rescurces Materials + Recreation
+  Air Quality + Mydrology/Water Quality + Transportation/Traffic
+ Biological Resources + Land Use/Pianning + Ulilities/Service Systems
+ Cultural Resources + Mineral Resources ¢+ Mandatory Findings of
+ Geology/Soils ¢ Noise . Significance
+ Population/Housing

DETERMINATION

On the basis of this initial evaluation:

i find that the proposed project COULD NOT have a significant effect on the environment, and a
NEGATIVE DECLARATION will be prepared.

| find that although the proposed project could have a significant effect on the envirenment, there will
not be a significant effect in this case because revisions in the project have bean made by or agreed X
to by the project proponent. A MITIGATED NEGATIVE DECLARATION will be prepared.

| find that the proposed project MAY have a significant effect on the environment, and an
ENVIRONMENTAL IMPACT REPORT is required.

| find that the proposed project MAY have a “potential significant impact” or "potentiatly significant
unless mitigated” impact on the environment, but at least one effect (1) has been adequately
anatyzed in an earlier document pursuant to applicable iegal standards, and (2) has been addressed
by mitigaticn measures bdased on ihe eariier anajvsis as described on attachad sheaets,  An ! !
ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effecis that remain to
be addressed.

| find that although the proposed project could have a significant effect on the environment, because
all potentially significant effects (g} have been analyzed in an earlier EIR or NEGATIVE
DECLARATION pursuant to applicable standards and (5} have been avoided or mitigated pursuant to
an earlier EIR or NEGATIVE DECLARATION, including revisions or mitigation measures that are
imposed upon the proposed project, nothing further is required.

V1 05

Malreen Tamuri Date

City of Calabasas

Director of Planning and Communily Development

City of Calabasas o - S Las Virgenes Creck Stream Resloration Project
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EVALUATION OF ENVIRONMENTAL IMPACTS
{(Requirements specified in CEQA Guidelines)

A brief explanation is required for all answers except “No Impact” answers that are adequately supported
by the information sources a lead agency cites in the parentheses following esach guestion. A “No Impact”
answer is adequately supported if ihe referenced information sources show that the impact simply does not
apply to projects iike the one involved (e.g. the project falls outside a fault rupture zone}). A "No Impact”
answer should be explained where it is based on project-specific factors as well as general standards {e.g.
the project will not expose sensitive receptors to pollutants, based on a project-specific screening analysis).

>~ All answers must take account of the whole action involved, including off-site as well as on-site, cumulative

as well as project-level, indirect as well as direct, and construction as well as operational impacts.

Once the lead agency has determined that a particular physical impact may occur, then the checklist
answers must indicate whether the impact is potentially significant, less than significant with mitigation, or
less than significant. “Potentially Significant Impact” is appropriate if there is subsiantial evidence that an
effect may be significant. If there are one or more “Poieniially Significant Impact” entries when the
determination is made, an EIR is reguired.

“Negative Declaration: Pofentially Significant Unless Mitigation Incorporated” applies where the
incarporation of mitigation measures has reduced an effect from "Potentially Significant impact” to a "Less
Significant impact.” The lead agency must describe the mitigation measures, and briefly explain how they
reduce the effect to & less than significant level (mitigation measures from Secticn 17, “Earlier Analysis,”
may be cross-referenced).

Earlier analysis may be used where, pursuant to the tiering, program EIR, or other CEQA process, an effect
has been adequateiy analyzed in an earlier EIR or negative declaration. Section 15063 (¢) (3) (d). In this
case, a brief discussion should identify the following:

{a) Earlier Analysis Used. Identify and state where they are availabie for review.

{h) Impacts Adequately Addressed. identify which effects from the above checklist were within the
scope of and adeguately analyzed in an earlier document pursuant to applicable legal standards,
and state whether such effects were addressed by mitigation measures based on the earlier
analysis.

(c) Mitigation Measures, For effects that are “Less than Significant with Mitigation Measures
Incorporated,” describe the mitigation measures which were incorporated or refined from the earlier
document and the extent to which they address site-specific conditions for the project.

Lead agencies are encouraged to incorporate into the checklist references to information sources for
potential impacts {e.g. general plans, zoning ordinances). Reference to a previously prepared or outside
document should, where appropriate, include a reference to the page or pages where the statement is
substantiated.

Supporting Information Sources: A source list shouid be attached, and other sources used or individuals
contacted shouid be cited in the discussion.

This is only a suggested form, and lead agencies are free to use different formats; however, lead agencies
should normally address the gquestions from this checkiist that are relevant to a project’s environmental
effacts in whatever format is selected.

The analysis of each issue should identify: {a) the significance criteria or threshold used to evaluate each
question; and {b) the mitigation measure identified, if any, to reduce the impact to less than significance.

Cny of Calabasas

Mmgatcd Negative Declaration
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Issues and Supporting Information

Potentially
Significant
impact

Less Than
Significant
Impact with
Mitigation
Measures

Less Than
Significant
impact

No
Impact

(1)

LAND USE AND PLANNING. Wouid the project:

a

Physicalty divide an established community?

b}

Conflict with an applicable land use plan, policy or regulation
of an agency with jurisdiction over the project (inciuding, but
not limited to the generatl plan, specific plan, local coastal
program, or zoning ordinance} adopted for the purpose of
avoiding or mitigating an environmental effect?

Conflict with any applicable habitat conservation plan or
natural communities conservation plan?

Result in direct or indirect popuiation reiated growth
inducement impacts (significantly expand employment
opportunities, remove policy impediments to growth, or
contribute to potential extensions of growth indusing
infrastructure)?

LAND USE AND PLANNING DISCUSSION:

a) The project would not result in the physicat division of an established community, No impact would occur.

b) The proposed project does not involve any changes in land use, General Plan designations, or zoning. No

impact to land use plans, policies, or regulations wouid occur.

¢) The proposed project does not conflict with habitat conservation plans. Rather, the proposed project would be

constructed in accordance with the Las Virgenes Gateway Master Plan, the Malibu Creek Watershed Management

Area Plan, and the Las Virgenes, McCoy and Dry Canyon Creeks Master Plan for Restoration. Therefore, no

impact would occur.

d) The proposed creek restoration project would project wouid not affect human population growth in any way. No

inipact lo populalion growih would occur,

regional plans, policies, or regulations, or by the California
Department of Fish and Game or U. S, Fish and Wildlife
Service?

Less Than
Significant
Potentially | Impact with Less Than
. . Significant Mitigation | Significant No
issues and Supporting Information impact Measures impact impact_|
(2) BIOLOGICAL RESOURCES. Would the project:
a) Have a substantial adverse effect, either directly or through
habitat meodifications, on any species identified as a
candidate, sensitive, or special status species in local or X

Cily of Calabasas
nitial Study Checklist - Page 6
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b) Have a substantially adverse effect on any riparian habitat or
other sensitive natural community identified In local or
regional plans, poticies, regulations or by the California
Department of Fish and Game or U, 8. Wiidlife Service?

c) Have a substantial adverse effect on federally protected

© wetlands as defined by Section 404 of the Clean Water Act
{including, but not limited fo, marsh, vernal pool, coastal, X
etc.) through direct removal, filling, hydrological interruption,
or other means?

d) Interfere substantially with the movement of any resident or
migratory fish or wildiife species or with established native X
resident migratory wildiife corridors, or impede the use of
native wildlife nursery sites?

e) Conflict with any local policies or ordinances protecting
biclogical resources, such as & tree preservation policy or X
ordinance?

f) Conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Conservation Community Plan,
other approved local, regional, or state habitat conservation
plan?

g) Resuit in damage to, loss of, or removal of native oak trees
or other locally identified specimen trees of significance?

BIOLOGICAL RESOURCES DISCUSSION:

a) Biclogical conditions along the project site were discussed in the Preliminary Design and Feasibility Analysis for
Stream Restoration of Las Virgenes Creek (Quesia Engineering Corporation, 2004). The report includes &
m'_“;biologica} reconnaissance of the project site and a California Natural Diversity Database (CNDDB) search of
special-status species with recorded occurrences within the Calabasas and Malibu Beach USGS 7.5-minute
quadrangies. The CNDDB is maintained by the Catifornia Department of Fish and Game (CDFG) and provides

occurrences of listed or sensitive plants, animals, and plant communities that correspond to USGS guadrangies.

Review of the CNDDB indicates three special-status wildlife species and two special-status plant species ocour
within the project Las Virgenes watershed (see Tables 1 and 2). The three special-status wildlife species with
recorded occurrences within the project USGS quadrangies (California red-legged frog, Coastal California
gnatcatcher, and Southwestern pond turtle) are all unlikely to occur at the project site due to lack of appropriate
habitat conditions. The two special-status plant species (Braunton's milk vetch, San Fernando Valley spineflower)
are unlikely to occur in the vicinity of the project reach due to lack of availability of preferred habitat and distance

from extant communities.

The habitat of the California red-legged frog is permanent ponds and streamsides in grasslands, woodiands, and
forests with emergent vegetation that provides cover. Red-legged frdgs require cool water. Deep pools are
necessary for many aspects of the frog's life cycle. Because of physical barriers to corridor migration and lack of
suitable habitat within the trapezoidal concrete channel, the California red-iegged frog is considered uniikely to

occur at the project site.

/The Coastal California gnatcatcher is an obligate, permanent resident of coastal sage scrub habitat below 2500 feet

above mean sea level (MSL) in Southern California and Mexico. It occurs in low, coastal sage scrub in arid washes,

CsEyDF Calabasas o thaled Neééiive Declaration
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on mesas and slopes. This small bird is currently designated as threatened throughout its entire range by the US
Fish and Wildlife Service (USFWA). In 2003, the USFWA proposed approximately 495,795 acres (775 square
miles) of land in portions of Ventura, Los Angeles, Orange, Riverside, San Bernandino, and San Diego counties as
critical habitat for the bird. None of the designated habitat occurs within the Las Virgenes watershed. The Coastal
California gnatcatcher is unlikely to occur at the project site due to iack of coastal scrub habitat and distance from

extant populations,

The Southwestern pond turtle is typically found in ponds, marshes, and rivers with aquatic vegeiation. Optimal
habitat is characterized by the presence of adeguate emergent basking sites, emergent vegetation, and the
presence of suitable shelier or protection in the form of undercut banks, submerged vegetation, mud, rocks, and
logs. Due to the lack of permanent or nearly permanent water, or basking sites such as partially submerged logs,
vegetation mats, or open mud banks at the project site, the Southwestern pond turtle is unlikely to occur at the
project site.
Table 1
Recorded occurrences of special status wildlife species within the CNDDB Frazier Mountain quadrangle.

Status of all species is based on the CDFG Threatened and Endangered Animals List for California,
September 2003.

Potential to
Species Federal Status|State Status | CDFG Status Occur at the
Project Site
CALIFORNIA RED-LEGGED
FROG Species of .
RANA AURORA Threatened None Concern Unlikely
DRAYTONII
COASTAL CALIFORNIA
GNATCATCHER Species of :
Polioptila californica Threatened None Concern Uniikely
californica
SOUTHWESTERN POND
TURTLE Species of Non Species of Uniikel
Emvs (Clammys)} m;armr)r;n‘.f;l Concern ! one | Concern | alikely !
| palida | | i | |

Braunton's milk-vetch is a federally endangered piant that occurs in closed-cone coniferous forests, chaparral,
coastal scrub, and valley and foothill grassland habitats. Itis often found in recently burned or disturbed areas, or in
stiff gravelly clay soils overlying granite or limesione. One record was found in the CNDDB database for an
occurrence approximately 2 miles northeast of the project site in 1998 within the Ahmanson Ranch deveiopment

area near l.askey Mesa in southwestern Ventura County.

The San Fernando Valley spineflower is a special-status plant species that is a candidate for federal listing and a
state endangered species. This variety of spinefiower was thought to be extinct, having not been seen since 1929
until it was rediscovered on the Ahmanson Ranch site in 1999, It is generally found in coastal scrub habitat on
sandy soils associated with the Modelo Formation. It is found oflten in sparsely vegetated areas where soils are

thin, compacted or bedrock is exposed. The spinefiower is also found along the interface between coastal sage
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scrub habitat and non-native grasslands. The recorded occurrences were located within the Ahmanson Ranch sife

in areas of open soil habitats concentrated along the outer southern rim of the Laskey Mesa.

_ Table 2

Recorded occurrences of special status plant species within the CNDDB Frazier Mountain guadrangie.
Status of all species is based on the CDFG Threatened and Endangered Animals List of California,
September 2003. California Native Plant Society {CNPS} list designations are based on the Inventory of
Rare and Endangered Vascular Plants (2003).

Potential to

Species Federal o\ to Status R“E'D* CNPS** | Occur at the
. Status code . -

Project Site

BRAUTON'S MILK
VETCH Endangered None 3-3-3 1B Unlikely
‘Afragalus brauntonii

SAN FERNANDO
VALLEY SPINEFLOWER
Chorizanthe parryi var
fernandina

Candidate |Endangered 3-3-3 1B Unlikely

" R-E-D Code. rarity, which addresses the extent of the plant; endangerment, which embodies the perception of the plant's
vulnerability to extinction for any reason; and distribution, which focuses on the overall range of the plant. In each case, higher
numbers indicate greater concerin.

» CNPS Plant lists: 1A: Plants presumed extinct in California; 18: Plants rare, threatened or endangered in California and
elsewhere; 2: Plants rare, threatened, or endangered in California, but more common elsewhere.

None of the identified special status species are likely.to occur within the proposed restoration reach based on
,habitat requirements, the distance from extant populations, or physical obstacies to species migration. Al of the
occurrences were located in the upper watershed (i.e. Ahmanson Ranch area) above developed portions of Las
Virgenes Creek; thus, though migration through the watershed and use of the creek as a wildlife corridor is

possible, the potentiat for any of the special status species to occur within the project vicinity is unlikety.

Although the likelihood that speciai-status wildlife and plant species occur along the project reach is low, and the
proposed project will have long-term benefits to riparian habitat, it is still possible that short-term impacts could
occur during construction activities. Implementation of Mitigation Measures BIO-1 through B/O-4 wouid reduce

construction-related impacts on endangered, threatened, or rare species to less-than-significant levels.

b) Rehabilitation of the project reach wouid be a step towards restoring a link of the highly urbanized creek system
through Ventura and Los Angeles counties. Riparian habitat along the project reach is significantly degraded. The
concrete trapezoidal channel hinders wildlife migration. Restoration efforts wouid result in the establishment of

significant native riparian vegetation and habitat along the project site.

L as Virgenes Creek, a tributary to Malibu Creek, is not considered to be habitat for migratory fish. The CNDDB
database indicates that designated Southern California Steethead Stream habitat exists along Malibu Creek from
approximately one-half mile upstream of the mouth at the upper lagoon to Ringe Dam. This stream corridor
_2ncompasses Southern steelhead and Pacific lamprey spawning range. The CNDDB shows no recorded

occurrences of the Southern Steelhead within the project watershed due to the fact that Ringe Dam prevents fish
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migration north of the dam. However, in the event that the dam is either removed or modified to allow fish passage,
the project reach could potentially provide a corridor between the pristine coastal scrub habitat of the Ahmanson
Ranch area to the Southern Steelhead Stream habitat beiow Ringe Dam.

The proposed project would result in an improvement to riparian habitat and a oolential improvement to sensitive
natural habitat focated downstream of the project site. Therefore, no impact to riparian habitat or other sensitive

natural community would result.

c) Notable wetland habitat was not evident during the June 2004 biological reconnaissance conducted by Questa
staff. However, it is possible that seasonal wetlands do occur during the rainy season along the upstream natural
channel and along the channelized portion below Agoura Road Bridge. If this is the case, channe! restoration
efforts may affect seasonal wetlands along the project reach. However, seasonal wetlands will likely reestablish
themselves upon project completion. Therefore, potential project impacts associated with seasonal wetiands are
considered fess-than-significant,

d) Currently, the project reach acts as an obstacle to wildlife migration and the movement of resident fish and other
aquatic organisms along Las Virgenes Creek. While Las Virgenes Creek is not considered to be habitat for
migratory fish species, nonmigratory fish are expected to live along the project reach. Implementation of the
proposed project would not further interfere with the movement of wildlife or nonmigratory fish, except during
construction. With the proposed stabilization of the creek channel and planting of native riparfan trees and
vegetation, migratory corridors would be extended and enhanced along the project site. Movement of wildiife and
nonmigratory fish would be temporarily impeded during construction, however, this is considered a less-than-
significant impact.

e} The proposed project does not conflict with existing policies or ordinances protecting biological rescurces.
Therefore, no impact would occur.

f) The proposed project does not conflict with existing plans and policies proteciing hiological resources. Rather, the

proposed oroiect wouid he constructed In ancnrdance with the [ as Virmenzs Gatowsy
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Creek Watershed Management Area Plan, and the Las Virgenes, McCoy and Ory Canyon Creeks Master Pian for

Restoration. Therefore, no impact to adopted habitat conservation plans would occur.

g) The proposed project would not result in damage to, loss of, or removal of native oak trees or other locally
identified specimen tree of significance. No impact to heritage trees wouid occur.

BIOLOGICAL RESQURCES MITIGATION MEASURES:

BIO-1 As close to the beginning of construction as possible, but not more than 14 days prior to
construction, a qualified biologist should conduct a final pre-activity survey of the construction
zone to ensure that no special status wildlife and/or plant species have recently occupied the site. If
any special status wildlife and/or plant Speéfes are found, exclusion zones should be established

and maintained until all construction activities are completed. In some cases it may be preferable fo
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BIO-2

BIO-3

BIO-4

remove and/or relocate the individual plant or animal. If special status species are found during the
preconstruction survey, the biologist should be present immediately prior to construction activities
that have the potential to impact special status species to identify and protect potentially sensitive

resources,
Large shrubs should be avoided to the extent possible to minimize impact to wildlife habitat.

The City of Calabasas Engineering and Public Works Department shall secure appropriate permits
from the US Army Corps of Engineers, the CDFG, and the Los Angeles Regional Water Quality
Control Board (RWQCB). At the time of this Initial Study, permits applications have been submitted
to the agencies. Once the permits have been granted, the Engineering and Public Works -
Department shall comply with any additional measures imposed as permit conditions beyond those

proposed and outlined in this document.

The contractor hired for project construction shall implement erosion control and water quality
Best Management Practices (BMPs) to reduce discharges to live streams during and after

construction. These measures are listed and described in Section 7 ~ Hydrology and Water Quality.

Less Than
Significant
Potentiially Impact with Less Than
. . . Significant Mitigation Significant No
Issues and Supporting Information Impact Measures Impact Impact
(3) AIR QUALITY. Where available, the significance criteria established by the
applicable air quality management or air poliution control district may be relied upon
to make the following determinations. Would the project:
a) Conflict with or obstruct implementation of the applicable air X
guality pian”?
b) Violate any air guality standard or contribute substantially to X
an existing or projected air quality violation?
¢) Result in a cumulatively considerabie net increase of any
criteria poliutant for which the project region is in non-
attainment under an applicable federal or state ambient air X
quality standard (including releasing emissions which
exceed quantitative thresholds for ozone precursors)?
d) Expose sensitive receptors to substantial poliutant X
concentrations?
g} Create objectionable odors affecting a substantial number of X
pecple?

AR QUALITY DISCUSSION:

a) Less than significant with mitigation incorporation. The U.S. Environmentat Protection Agency (EPA) and the

California Air Resources Board (ARB) have established ambient air quality standards for common pollutants. The

IPA has jurisdiclion under the Federal Clean Air Act to develop Federal Air Quality Standards and require
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individual states to prepare State Implementation Plans to attain these standards. The ARB has jurisdiction under
the California Health and Safety Code and the California Clean Air Act to develop California Air Quality Standards,
to require regional plans to attain these standards, and to coordinate the preparation by local air districts of plans
required by hoth the Federal and State Ciean Air Acts. The Federal and State standards were develeped
independently with differing purposes and methods, although both processes attempted to avoid health-related

effects. In general, the California State standards are more stringent’.

ARB has divided California into 15 separate air districts to better manage poliution. The City of Calabasas is
located with the South Coast Air Quatity Management District (AQMD). This district includes Orange County, the
western portion of San Bernardino County, the western portion of Riverside County, and most of Los Angeles
County except for Antelope Valiey. The South Coast AQMD is responsible for developing air quality pians and
implement air quality controt measures for its respective district. Currently, the air in this district does not regularly
meet all federal and state air quality standards. Policies and measures aimed at compliance with federal and state

standards were proposed in the 2003 Air Quality Management Plan (AQMP)E.

The proposed project does not involve the construction of infrastructure that would result in a long-term increase in
air emissions that would result in changes to regional air quality. However, project construction activities may result
in short-term changes to air quality in the immediate vicinity of the project site. Temporary increases in air quality
may result from earthmoving activities. Dust can be emitted by the action of equipment and vehicles and as a resut
of wind erosion over exposed earth surfaces. Grading and earthmoving activities, although minimal, comprise the
major source of construction dust emissions, but traffic and general disturbance of the soil also generate dust
emissions. Short-term impacts would be mostly related to particulate matter emissions, but an increase in exhaust

emissions produced during the transport of workers and machinery to and from the site could also occur.

These impacts are temporary, and therefore considered to be fess-than-significant with the implementation
Mitigation Measures AIR-1 through AIR-5.

b-c) Short term air quality impacts associated with project construction would be less-than-significant with the

implernentaton of iitigation iieasures AfR-1 through AIR-5.

d) There are no sensitive receptors {schools, eiderly homes, specific crops) in the vicinity of the project,reach that

would be exposed to substantial pollutant concentrations. No impact would occur.

e) Heavy machinery powered by diesel engines that would be used during project construction may create localized
odors during the duration of construction operations. It is unlikely that these odors would be noticeabie by humans
not on the project site. No permanent odors would be created. Therefore, no impact associated with questionable
odors would occur.

1 California Air Rescurces Board (ARB). Online. 29 Dec. 2003
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AIR QUALITY MITIGATION MEASURES:

AlR-1;

AlIR-2:

AIR-3:

AlR-4:

AlR-5:

During clearing, grading, or earth moving activities, water shall be sprayed on exposed surfaces
and loose dirt and soils to prevent dust from leaving the site. At a minimum, all exposed areas and
areas of vehicle movement should be wetted down in the morning and after work is completed for

the day and whenever winds exceed 15 mph.
Stockpiled earth material will be sprayed as needed to minimize dust generation.

During construction, the amount of disturbed area will be minimized, and on-site vehicle speeds

limited to 15 mph or less.

All trucks hauling dirt, soil, or other loose material shall be covered or shalf maintain at least 1 foot

of freeboard (minimum vertical distance between the top of the load and the top of the trailer).

After clearing, grading, earthmoving, or excavation is completed, the entire area of disturbed soil

shall be treated by watering, re-vegetating, and/or spreading soil binders to minimize dust

@

generation.
Less Than
Significant
Potentially | impact with Less Than
. . Significant Mitigation Significant No
Issues and Supporting Information Impact Measures impact Impact
CULTURAL RESOURCES. Would the project:
a} Cause a substantial adverse change in the significance of a X
historical resource as defined in Section 15064.57
b) Cause a substantial adverse change in the significance of X
an archaeological resources pursuant to Section 15064.57
c) Directly or indirectly destroy a unique paleontoiogical X
resource or site, or unigue geologic feature?
d) Disturb any human remains, including those interred outside X
of formal cemeteries?
e) Result in physical disruption of an identified sacred piace or
other ethnographically documented location of significance X
to native Californians?

CULTURAL RESOURCES DISCUSSION:

a) CEQA defines a historical resource as any resource that: is associated with events that made that have made a

significant contribution to broad patterns of California's history and cultural heritage; is associated with lives of

persons important in our past; embodies the distinctive characteristics of a type, period. region, or method of

construction or represents the work of an important creative individual, or possesses high artistic values; or has

vielded or may be likely to yield information important in prehistory or prenistory.

2 South Coast AQMB. 2003 Air Quality Management Plan. Onfine. 20 Dec. 2004,
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The project site consists of roughly 500 feet of highly urbanized creek channel, 370 feet of which consists of a
concrete trapezoidal channel. The proposed project does not involve the demdolition, destruction, relocation, or

alteration of historical resources. Ne impact to historical resources wouid oceur.

b) An archaeological resource implies an archaeological artifact, object, or site about which it can be clearly
demonstrated that, without merely adding to the current body of knowledge, there is a high probability that it:
contains information needed to answer important scientific questions; has a speciai or particular quality, such as
heing the oldest of its type or the best availabie example of its type: or is directly associated with a scientifically-

recognized important prehistoric or historic event or person.

The project site is located in a highly urbanized area of the City of Calabasas. There are no known archaeological
resources within or in close proximity to the project site. Due to the fact that project development would occur in a
partially armored active stream channel that has undergone significant geomorphic changes, it is unlikely that
archaeological resources are present at the project site. Implementation of Mitigation Measures CUL-7 though
CUL-2 would reduce any potential project-related impacts associated with archaeological resources to less-than-

significant levels.

¢) There are no known unique geologicat features within the vicinity of the project area. There are no known fossil-

bearing surficiat sediments in the project area. No impact to unique geological features would occur.
d) There are no known human remains in the vicinity of the project site. No impact to human remains would cccur.
CULTURAL RESOURCES MITIGATION MEASURES:

CUL-1: If deemed necessary by the City of Calabasas Planning Department, a qualified archaeological

monitor shall be present to monitor significant earth movement at the project site.

CUL-2: In the event that artifacts of archaeological significance are uncovered, a qualified archaeologist

shall be empowered to halt construction in the immediate vicinity of such unearthed artifacts until

dispesition of the site has hoen determined by the City Planning Dopartmeint.,
Less Than
Significant .} .. ... .
Potentially impact with Less Than
. . Significant Mitigation Significant No
Issues and Suppor’tlng Information Impact Measures impact impact

(5) GEOLOGY AND SOILS. Would the project: .

a) Expose people or structures to potential substantial adverse
effacts, including the risk of loss, injury or death involving:

(iy Rupture of 2 known earthquake fault, as delineated on

the most recent Alguist-Priclo Earthquake Fault Zoning

Map issued by the State Geotogist for the area, or based X

on other substantial evidence of a known fault? Refer to
Division of Mines and Geology Special Publication 42.

(i) Strong seismic ground shaking? X
(ii) Seismic-related ground failure, including liguefaction? X
(iv) Landslides? he
City of Calabasas- - Mitigated Negaiwn Declaration
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b) Result in substantial soil erosion or the loss of topsoil? X

c) Direcily or indirectly destroy a unique paleontological X
resource or site or unigue geotogic feature?

. d) Be located on a geologic unit or soil that is unstable, or that

' would become unstabie as a result of the project, and
potentially result in on- or off-site landslide, lateral
spreading, subsidence, liquefaction or coltapse?

e) Be located on expansive soil, as defined in Table 18-a-B of
the Uniform Building Code (1994), creating substantial risks X
to life or property? '

f) Have soils incapable of adequately supporting the use of
septic tanks or alternative wastewater disposal systems

where sewers are not available for the disposal of waste X
water? ‘

g) Result in remediation scars (benched slopes, etc.) whose
dimensions cannot be predicted with reasonable accuracy X

based on a preliminary geotechnical report?

GEOLOGY AND SOILS DISCUSSION:

a-i) No known active or potentially active faults have been mapped across the project area and the area is not
iocated in a Fault Rupture Hazard Zone as established by the Alquist-Priolo Earthguake Fault Zoning Act. No
evidence of active faulting has been reported at the project site or in the immediate vicinity. No impact would

QCCUr.

"v":a-ii) The project site is located in a seismically active region of California. Expected seismic shaking intensity and
sk to structures at the site is dependent on the distance of the site’s structures from the causative fault and
earthquake epicenter, the character of the earthquake, and the underlying geologic and soil conditions. The
California State Mining and Geology Board defines active faults as fauits that have had surface displacement within

Holosene time (within the last 11,000 years). Active faults in the vicinity of the project site are listed in Table 3.

Table 3
Active Faults in the Vicinity of the Project Site.
Approximate . -
Fault p!I!Joist.am:e Dgf;jzz?;?;m Last Displacement
(miles)

Malibu Coast 1 south Holocene
Cayetano 3.5 north Holocene

San Fernando 3.5 northeast Historic
Hollywood Fault 4 southeast Holocene
San Gabrigl 4.5 north Holocene
Newport Inglewood 4.5 southeast Holocene

San Andreas 8 northeast Historic

Source: Jennings, Charles, 1994, Fauit Activity Map of California and Adjacent Areas. California
Division of Mines and Geology

Notes: Historic displacement is displacement that has occurred within the last 200 years; Holocene
displacement is displacement that occurred between 200 and 11,000 years ago.
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Implementation of the proposed project would not increase the exposure or risk to peopie of structures associated
with seismic shaking. The City of Calabasas requires that buiidings and structures be designed in accordance with
the California Building Code (CBC) design requirements for bulldings and structures in Seismic Zone 4 {Type B
faults). Geotechnical recommendations for the foundation of the proposed gazebo and retaining walls were
included in the Geotechnical Engineering Investigation for the proposed project in accardance with CBC design

requirements (GeoSoils Consultants Inc., 2004).
No impact associated with strong seismic shaking would occur,

a-iii} Liquefaction hazards may be present in iocose, saturated soils, such as sands or silty sands, in which the
space between individual particles is completely filled with water. Subsurface investigations performed during the
Geotechnical Engineering Investigation indicate subsurface soils consist of gravelly, silty, coarse sand and sandy,
silty clay from 0 fo 15-20 feet bgs. From 15-20 to 50 feet bgs., site soils consist of interbedded, silty, gravelly sand,
sandy silt, silty, coarse and fine sand and sandy clay. Soils at the project site may be susceptible to liquefaction
under saturated conditions®,

Laboratory soil testing and recommendations for site development and retaining wall design are included in the
Geotechnical Engineering Investigation for the proposed proiect. The proposed project will adhere to geotechnical
design recommendations included in the report. Therefore, no impact associated with liquefaction hazards would

QCCur,

a-iv) Slope stability analyses were performed as part of the Gectechnical Engineering tnvestigation o assess the
impact of the proposed project on the stability of the creek banks. The results of the analyses indicate the proposed
slopes will have a factor-of-safety greater than mirimum code requirements, Therefore, no impact associated with

slope stability would occur.

b) Implementation of the project would not result in a long-term increase in soff erosion or loss of topsoll. One of the

primary goals of the project is io achieve stable compound channel morphology. Propesed gradient control

i i i - A bt [ T
structires hank clona raconfiquration, nlanied roclisiona revetmant r nting, and b

- ~ - b -
(R E TR S PO IR A (A AR A T FRR ) R e LR F AN

3

stabilization methods would mitigate the potential for long-term erosion and soil loss along the project reach.

Effective erosion control during the initial phases of the project construction and establishment is mandatory.
Temporary impacts from construction-related activities would result in disturbance of the ground surface and
removai of vegelation and concrete cover. Construction activities would expose disturbed and loosened soils to
erosion from rainfall, wind, and water, The channel erosion poiential would decrease over time as the mature stable
vegetation is established. Short-term increases in soil erosion during construction activities wouid be reduced to
less-than-significant levels through impiementation of Mitigation Measures WQ-7 through WQ-3 as discussed in

Section 7.

3 California Division of Mines and Geology, 1998, Seismic Hazard Zones, Calabasas Quadrangle. Cpen File Report 97-13,
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Section 7 - Hydrology and Water Quality.

+ Erosion confrol measures to address erosion after construction but during the initial phases of the proposed project
were included in the Preliminary Design and Feasibility Analysis. The measures include softer bioctechnical
approaches that integrate vegetation and biodegradabie products, such as fiber blankets, biologs, coir blocks, small
rock revetment with stakes, rip rap, and planted gabion structures. These measures can effectiveiy reduce erosion
and while aliowing for the vegetation to mature during the first three to five years after project construction. See

project plan sheets for erosion control details.

c) There are no known unigue geological features within the vicinity of the project area. There are no known fossil-
bearing surficial sediments in the project area. No impact to unique paleontological resources or geological

features would occur.

d-e) The proposed project is not located on a geologic unit or soiis that are unstabie or that would become unsiable
as a result of the project. Geotechnical design recommendations based on site soil conditions were included in the

Geotechnical Engineering Investigation. No impact associated with slope stability or expansive soils wouid occur.

f) The proposed project does not involve the construction of a septic system and/or alternative wastewater disposal

system. No impact wouid ocour.

g) The dimensions of all proposed restoration features are depicted in both plan form and cross-sectional views in

_enciosed plan sheets. No impact associated with unpredictable dimensions of remediation scass would oceur.

Less Than
Significant

Issues and Supporting Information

Potentially
Significant
Impact

impact with
Mitigation
Measures

Less Than
Significant
Impact

No
Impact

{8) HAZARDS AND HAZARDOUS MATERIALS. Wouid the project:

a)

Create a significant hazard to the public or the environment
through the routine transport, use or disposal of hazardous
materials?

b}

Create a significant hazard to the pubiic or the environment
through reasonably foreseeable upset and accident
conditions involving the likely release of hazardous materials
into the enviranment?

Emit hazardous emissions or handie hazardous or acutely
nazardous materials, substances, or waste within one-
quarter mile of an exiting or proposed school?

Be located on a site which is included on a list of hazardous
materials sites compiled pursuant to Government Code
Section 65962.5 and, as a resuit, would it create a
significant hazard o the public or the environment?

For a project located within an airport land use plan or,
where such a plan has not been adopted, within two miles of
a pubtic airport or public use airport, would the project result
in a safety hazard for people residing or working in the
project area?

6i!y of Calahasas
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fy For a project within the vicinity of a private airstrip, would the
project result in a safety hazard for people residing or X
working in the project area?

g) '!mpair implementation of, or physically interfere with an
adopted emergency response plan  or  emergency X
evacuation plan?

k) Expose people or structures to a significant risk of loss,
injury or death involving wildland fires, including where
wildiands are adjacent to urbanized areas or whers
residences are intermixed with wild lands?

HAZARDS AND HAZARDOUS MATERIALS DISCUSSION:

a) The proposed project does not involve the construction of a facility or structure associated with the routine
transport, use, or disposal of hazardous materials. No releases of hazardous materials or substances are expected
to oceur as a result of the implementation of the proposed project. There is, however, a slight risk of fuel and other
petroleum spilts during construction. Implementation of Mitigation Measure HAZ-1 would reduce potential impacts
associated with the routine transport, use, or disposal of hazardous materials during construction to fess-than-

significant levels.

b) Hazardous materials (i.e. fuel and other petroleum products) would likely be present at the project site during the
construction period. However, with the incorporation of Mitigation Measure HAZ-1, temporary impacts associated

to the accidental release of hazardous materials are considered less-than-significant.

¢) The proposed project is not located within one-quarter mile of an existing or proposed school. Temporary
emissions due to construction activities are addressed Section 3 — Air Quality. Other hazardous emissions or the
handling of hazardous or acutely hazardous materials, substances, or waste are not predicted to result from the

implementation of the proposed project. No impact to existing or proposed schools would oceour,

d) The project site is not listed as a2 hazardous materials site. No impact would occur.

A rdan aron
o Dian arsa,

a-tl Tha nroiant cite is not Inaated within an airmaort lznd usg UDHC s alporl. i

is also not located within the vicinity of a private airstrip. No impact would occur.

g) implementation of the proposed project would not interfere with an adopted emergency response/evacuation
plan. No impact wouid occur,

h) implementation of the proposed project would not increase the risk of wildfires in the project vicinity. The
proposed project would not involve the construction of structures that would result in an increase in exposure of

people and property to wildfires hazards. No impact would occur.
HAZARDS AND HAZARDOUS MATERIALS MITIGATION MEASURES:

HAZ-1: Incorporate a hazardous materials plan info the overall SWPPP. The SWPPP is subject fo approval
by the Los Angeles RWQCB. This portion of the plan shall include, but not be limited to, the

following: '
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e The SWPPP shall include measures for containing hazardous materials, such as accidental fuel

spilis.
« No construction equipment shall be left overnight in the creek channel.

« Al refueling and/or maintenance of heavy equipment shalf take place af a minimum of 100 feet

away from the top of bank of the creek channel.

« All personnel, contractors, and subcontractors shall comply with all applicable standards and
conditions set forth by the RWQCB.

Less Than
Significant
Potentially Impact with Less Than
. . Significant Mitigation Significant No
Issues and Supportmg Information impact Measures impact impact
(7) HYDROLOGY AND WATER QUALITY. Would the project:
a) Viclate any water quality siandards or waste discharge X

requirements?

b) Substantially degrade groundwater supplies or interfere
substantially with groundwater recharge such that there
would be a net deficit in aqguifer volume or a lowering of the
local groundwater table level (e.g., the production rate of X
pre-existing nearby wells would drop to a level which wouid
not support existing land uses or planned uses for which

\ permits have been granted)?

'¢) Substantially aiter the existing drainage pattern of the site or
area, including through the alteration of the course of a
stream or river, or substantially increase the rate or amount X
of surface runoff in a manner which would result in flooding
on- or off site?

d) Create or contribute runoff which would exceed the capacity

of existing or planned stormwater drainage systems or X
provide substantial additional sources of polluted runoff?
e) Otherwise substantially degrade water quality? X
f) Piace housing within a 10C-year floodpiain, as mapped on a
federal Flood Hazard Boundary or Flood Insurance Rate : X

Map or other flood hazard delineation map?
g) Place within a 100-year flood hazard area structures which

would impede or redirect flood flows? X
h) Expose people or siructures o a significant risk of loss,
injury or death involving flooding, including flooding as & X
result of the failure of a ievee or dam?
i) Inundation by seiche, tsunami, or mudflow? X

HYDROLOGY AND WATER QUALITY DISCUSSION:

a) Construction of the proposed project would involve some grading and earthwork within the Las Virgenes Creek
channel. Disturbed and exposed surfaces would be susceptible to the erosional forces of wind and water and could
-esUit in the degradation of water quality in Las Virgenes Creek. Implementation of Mitigation Measures WQ-1

- through WQ-3 would reduce potential construction-relaied impacts to water quality to less-than-significant ievels.
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h) The proposed project does not require additional water supplies that could substantially deplete existing
groundwater supplies, or result in a net deficit in aquifer volume or lowering of the local groundwater tabie. While
the revegetation plan associated with the project would likely include irrigation of riparian plantings during dry
months for a period of 2-3 years after construction, or until the plantings are well established, this water would likety

be derived from the Las Virgenes Municipa! Water District and would not affect local groundwater levels.

The proposed project would not result in the construction of additional structures or impervious surfaces that would
interfere with groundwater recharge. In fact, removal of the 370-foot long trapezoidal concrete’ channel would

improve groundwater recharge along the project reach.
No impact to groundwater resources would occur.

¢) The proposed project would not result in an increase in erosion or siltation on- or off-site. Erosion control
measures inherent in the project description would address the potential erosion and/or siltation along the project
site in the tong term and during the initial phases of the project and create a geomorphically-stable stream channel.
Construction-related erosion and siltation impacts would be addressed by Mitigation Measures WQ-1 through
WQ-3. Temporary construction impacts associated with erosion and siitation are considered less-than-significant

with mitigation.

d) The proposed project would not create or contribute additional runoff to Las Virgenes Creek. However, the
project could potentially raise water surface eievations above the creek banks and cause localized flooding in the

parking area to the west of the site during large storm events.

Existing and post-construction hydraulic conditions along the project reach are discussed in the Preliminary Design
and Feasibility Analysis for Stream Restoration, Las Virgenes Creek. A HEC-RAS hydraulic model was developed
to determine existing conditions and provide an analysis of the impact of restoring the channel to a more natural
condition. Three different scenarios were modeled: existing conditions, proposed conditions — right after

construction, and proposed conditions — with full vegetation established.

The existing 370-foot trapezoidal concrete segment of the project reach is vegetation-free, has low frictional
resistance, and is capable of transporting a _high discharge rate within a relatively small cross-sectional area.
Revegetation that would occur as part of the proposed project would increase frictional resistance and decrease
flow velocity along the project reach. Once the vegetation has fully matured, the restoration project would
significantly alter the efficiency of the channel in conveying flow and would raise flocd levels. The hydraulic
modeling indicated the rise in flood levels could cause shallow flooding in the parking areas to the wast of the
channel. Potential flooding that would result once vegetation is fully established would be mitigated by the 200-foot
long floodwall along the western creek bank. The floodwall would a 3-foot freeboard above the capitol fiood water

surface elevation.
Given that the floodwall is inherent in the project description, no impact asscciated with flooding would oceur.

e} See response {0 Hem 7-a. No impact wouid cceur.
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f) The proposed project does not invoive the construction of any housing units within the 100-year flood hazard

zone of Las Virgenes Creek. No impact would result.

g) The proposed rock weirs (drop structures) would effectively reduce slope while facilitating fish passage. These
weirs would not impede flows in such a way thaf would resuit in increased flooding on- or off-site. No impact would

QCCUr.

h) The proposed project would not result in an increased exposure of people or structures to flood hazards

associated with the potential failure of a tevee or dam. No impact would occur,

i) The project site is not located near a lake or large body of water. The project is not located in an area that is

susceptible to mudfiows. No impact associated with seiches, tsunamis, or mudflows woulid resuit.
HYDROLOGY AND WATER QUALITY MITIGATION MEASURES:

WQ-1: The Los Angeles RWQCB would require that, prior to construction, a project SWPPP be prepared
that identifies BMPs to reduce erosion of disturbed soifs during construction activities. The plan
would describe measures that would be used to minimize wind and water erosion and the transport
of sediments during construction. The SWPPP would be subject to approval by the RWQCB,
pursuant to the States NPDES Construction Permit requirements and Section 401 of the Clean
Water Act. The plan would be prepared and approved before construction activities begin. At a

minimum, the plan shall include the folfowing measures:
« Temporary measures such as flow diversion, temporary difches, and silt fencing.

« Surface disturbance of soil and vegetation would be kept to a minimum; existing access and

maintenance roads would be used wherever feasible.

« Any stockpiled soil would be placed and sloped so that it would not be subject to accelerated

erosion.

« Discharge of all project-refated materials and fluids into the creek would be avoided to the
extent possible by using hay bales or silt fences, constructing berms or barriers around

construction materials, or installing geofabric in the area of disturbance.

« After ground-disturbing activities are complete, all graded or disturbed areas would be covered
with protective material such as mulich, or re-seeded with native plant species. The plan would

include details regarding seeding material, fertilizer, and mulching.
«  Measures outlined in Mitigation Measure HAZ-1.

WaQ-2: Limit in-channel construction activities to the summer low-precipitation period. The channel bottom

and channel banks shall be dewatered during the construction period.
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WQ-3: Ensure that constfruction activities do not result in increased turbidity during and after

construction.
Less Than
Significant
Potentiaily Impact with Less Than
. . Significant Mitigation Significant No
Issues and Supporting Information impact Measures Impact Impact

(8) AESTHETICS. Would the project:

a) Obstruct any scenic vista or view open to the public, or will
'the proposal result in thé creation of an aesthetically X
offensive development open o public view?

b) Substantially damage scenic resources including, but not
limited to trees, rock outcroppings, and historic buildings X
within a state scenic highway?

¢} Substantially degrade the existing visual character or quality

of the project site and its surroundings? X
dy Create sources of incompatibility with the existing scenic
and aesthetic environment, community or residents’ quality X
of life?
e) Create a new source of substantial fight or glare which X

would adversely affect day or nighttime views in the area?

f) Significantly impact any existing streetscape or public space
which has been designed to provide areas of public X
assembly and congregation?

g) Conflict with adopted design guidelines or development
standards which have been implemented to improve the X
quality of architecture in the community?

AESTHETICS DISCUSSION:

a) The proposed project would result in the enhancement of a 500-foot length of highly urbanized creek channal.
fmplementation of the proposed project wouid improve the aesthetics of the creek channel by promoting native

riparian vegetation in the creek channel. No impact to scenic vistas or views would occur

b) The portion of Highway 101 adjacent to the project site is designated as an eligible state scenic highway®.
However, the proposed removal of the concrete trapezoidal channel and the creation of a natural revegetated creek
channel would improve the aesthetics of the project site. Therefore, no impact to state scenic highways would

oCcur,

¢c-d) The proposed restoration of the creek channel and enhancement of riparian habitat would enhance the visual
character and quality of the site and its surrounds. The project would be compatible with the existing scenic and

aesthetic environment, community, and residents’ way of life. Ne impact to visual characier or quality would occur.

e) The project does not involve the installation of any large outdoor lights that could be a source of substantial light

or giare. No impact to daytime or nighttime views of the area would occur,

4 California Scenic Mapping System. Officially Designated State Scenic Highways and Historic Parkways, Los Angeles County.
Online. 21 Dec. 2004,
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iIssues and Supporting Information

f} The project would not impact any streetscape or public space that has been designed to provide areas of public

assembly and congregation. No impact would occur.

g) The project would not conflict with adopted design quidelines or development standards., No impact would

ocour,
Less Than
Significant
Potentially | Impact with tess Than
. . Significant Mitigation Significant No
Issues and Supportmg information impact Measures Impact impact
(9) MINERAL AND NATURAL RESQURCES. Would the project:
a) Resuit in the loss of availability of a known mineral resource
that would be of value to the region and the residents of the X
state?
b} Result in the loss of availability of a locally-important mineral
resource recovery site delineated on a iocal general plan, X

specific plan or other land use plan?

MINERAL AND NATURAL RESOURCES DISCUSSION:

a-b) The project would not affect the availability of mineral resources in the vicinity of the project site. No impact

would occur.

Potentially
Significant
Impact

Less Than
Significant
Impact with
Mitigation

Measures

Less Than
Significant
impact

No
impact

{10) NOISE. Would the project:

a) Exposure of persons to, or generation of, noise ievels in
excess of standards established in the local general plan or
noise ordinance, or applicable standards of other agencies”?

b) Exposure of persons to or generation of excessive

groundborne vibration or groundborne noise levels?

A substantial permanent increase in ambient noise leveis in
the project vicinity above levels existing without the project,
or in rural areas, an increase in ambient noise levels greater
than 5 dbs?

c)

A substantial, temporary or periodic increase in ambient
noise ievels in the project vicinity above levels existing
without the project?

For a project located within an airport land use plan or,
where such a plan has not been adopted, within two miles of
a public airport or public use airport, wouid the project
expose people residing or working in the project area to
excessive noise levels?

f)  For a project within the vicinity of a private airstrip, would the
project expose people residing or working in the project area
to excessive noise levels?

(,.ly of Calabasas
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NOISE DISCUSSION:

a-c) The proposed project would not result in the exposure of people to long-term noise levels exceeding local
noise standards. The project would not generate excessive ground vibration. The project would not result in a

substantial permanent increase in ambient noise levels. No impact would occur.

d) The project would result in the generation of temporary construction noise. Project construction is expected to
last 2 months. Temporary increases in noise levels during project construction would resutt from constructrion
activities and the use of heavy machinery. Earthwork and the placement of rock rip rap are the aclivities expected
to generate the most noise. Noise levels in construction areas would temporarily increase and could be heard by
people in adjacent structures. implementation of Mitigation Measures NOI-1 though NOI-2 would reduce

temporary impacts associated with elevated noise levels to less-than-significant levels,

e} The project site is not iccated within an airport land use plan area, or within two miles of a public use airport. it is

also not located within the vicinity of a private airstrip. No impact would occur,
NOISE MITIGATION MEASURES:

NOI-1: Construction activities shall be limited to daylight hours; weekdays from 7:00 am to 7:00 pm, and
Saturdays 2:00 am to 5:00 pm, and no work on Sundays.

NOI-2: Equipment and trucks used for construction of the project shall use the best available noise control

technigues. Where feasible, quieter equipment and methods of consfruction shall be employed.

lL.ess Than
Significant
Pofenfially impact with Less Than
. . Significant Mitigation Significant No
Issues and Supportmg information Impact Measures Impact impact
(11) POPULATION AND HOUSING. Would the project:
2} Resultin impacts to an established ethnic sommunity? | R
Create substantial demands for affordable tow income
housing in a jurisdiction which does not have an adequate X
stock of such housing? e .
¢) Resuit in substantial confiicts between type, size, and quality X
of proposed and existing housing in the project vicinity?
d) Displace substantial numbers of existing housing,
necessitating the consiruction of replacement housing X
elsewhere?

POPULATION AND HOUSING DISCUSSION:

a-d) The proposed project would not result in impacts to an established ethnic community. The project would not
result in the construction of housing or structures that wouid attract additional visitors or residents to the area. The
project wouid not displace any housing or people nor would it necessitate the construction of additional housing

eisewhere. Therefore, no impact on population and heusing would occur,
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l.ess Than

Significant
Potentially impact with Less Than

| . . Significant Mitigation Significant No
Issues and Supporting Information | impact Measures impact | Impact
(12) PUBLIC SERVICES. Would the project resuit in substantial adverse physical

impacts associated with the provision of new or physicaily altered government

facilities, the need for new or physically aitered government facilities, the construction

of which could cause significant environmental impacts, in order to maintain

acceptable service ratios, response times or other performance objectives for any of

the public services?
]_a) Fire protection X
b) Police proiection X
¢} Schools X
d) Parks X
e) Other public facilities X

PUBLIC SERVICES DISCUSSION:

a-e) The project would not resuit in the alteration of andfor increase

in demand for public services. No impact

would aceur.
Less Than
Significant
Potentially | Impactwith | Less Than
. . Significant Mitigation Significant No
! Issues and Supportmg information impact Measures impact Impact
"~ (13) RECREATION. Would the project:
3) Increase the use of existing neighborhood or regional parks
or othar recreational facilities such that substantial physicai X
deterioration of the facility would occur or be accelerated?
by Does the project include recreational facilities or reguire the
consiruction or expansion of recreationat faciities which X

might have an adverse physical effect on the environment?

RECREATION DISCUSSION:

a-b) The project would not result in an increase in the use of exi

sting neighborhood or regional parks or other

recreational facilities. The project also does not require the construction or expansion of recreational faciiities.

Therefore, no impact to recreational resources would ocaur.

Less Than
Significant
Potentiatly Impact with Less Than
. . Significant Mitigation Significant No
Issues and Supporting Information Impact Measures Impact tmpact

(14) TRANSPORTATIONITRAFFIC. Would the project:
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a} Cause an increase in traffic which is substantial in relation to
the existing fraffic load and capacity of the street system
{i.e., result in a substantial increase in either the number of X
vehicle trips, the volume to capacity ratio on roads, or
congestion at intersections)?

b) Exceed, either individually or cumuiatively, a level of service
standard established by the county congestion management X
agency or City General Plan Circulation Element threshold?

¢) Resuit in a change in air traffic patterns, including either an
increase in traffic fevels or a change in location that resuits X
in substantial safety risks?

d) Substantially increase hazards related to existing
intersections or roadway design features {e.g., sharp curves

. . . . X
or dangerous intersections), or to incompatible uses (e.g.,
residential traffic conflicts with farm equipment)?
e} Resultin inadeguate secondary or emergency access”? X
f} Result in inadequate parking capacity? X
g) Conflict with adopted policies or programs supporting X

alternative transportation (e.g., bus turnouts, bicycle racks)?

TRANSPORTATION/TRAFFIC DISCUSSION:

a-b) The project is located in a highiy urbanized area of Los Angeles County. The project area has adequaie
internal circulation capacity including entrance and exit routes. Construction vehicles at the project site would not
significantly impact traffic on adjacent streets, nor exceed tevel-of-service standards. Temporary truck traffic to and
from the project site during construction is considered less-than-significant.

c) The project would not result in a change in air traffic patterns. No impact wouid result.
d} The project would not increase hazards due to a design feature or incompatible uses. No impact would occur,

e) The proposed project would not affect emergency access to the adjacent shopping center or business park. No
impact would ocour.

fy Construction vehicles would temporarily be parked in a temporary staging area located in the Albertsons and
Starbucks parking lot east of the creek. During the four months of construction, the capacity of this parking area
would be reduced. However, the size of the staging area wouid be minimized o the maximum extent possible. The

shori-term impact to parking in the eastern shopping center would be less-than-significant.

g) The proposed project does not impact any plans, policies, or programs aimed at supporting aiternative

transportaticn. No impact wouid occur.
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 Issues and Supporting information

Less Than
Significant
tmpact with
Mitigation
Measures

Less Than
Significant
Impact

No
impact

(15) UTILITIES AND SERVICE SYSTEMS. Would the project:

a)

Excead wastewater treatment requirements of the applicable
Regional Water Quality Control Board?

b)

Require or result in construction of new water or wastewater
treatment facilities or expansion of existing faciiities, the
construction of which could cause significant environmenial
effects?

c)

Require or result in the construction of new storm water
drainage faciities or expansion of existing facilities, the
construction of which could cause significant environmental
effects?

Have sufficient water suppiies avaiiable to serve the project
from existing entilements and resources, oOr are new or
expanded entitlements needed?

Result in a determination by the wastewater treatment
provider which serves or may serve the project that it has
adequate capacity to serve the project's projected demand
in addition to the provider's existing commitments?

f)

Be served by a landfilt with sufficient permitted capacity to’
accommodate the project's solid waste disposal needs for a
minimum ten year period?

g)

Comply with federal, siate, and local statues and reguiations
related fo solid waste?

.lh)

Provide for on-site source separation and recycling facilities
which are adequately sized for the proposed use?

UTILITIES AND SERVICE SYSTEMS DISCUSSION:

a) The proposed project would not result in an increase in wastewater generation nor the need for additional

treatment capacity. No impact would occur.

b) No water or wastewater facilities would need to be consirucied. The revegetation plan would likely include

seasonal irrigation of new plantings for 2-3 years after construction, or until they become weli-gstablished.

However, it is not likely the construction of the irrigation system would result in environmental effects. No impact

wouid occur.

¢) The project would not

facilities. No impact wouid occur.

require the construction of new stormwater drainage facilities nor the expansion of existing

d) trrigation of new plantings aiong the proiect reach would be temporary (2-3 years) and would only occur during

dry months. Irrigation water would likely be derived from the Las Virgenes Municipal Water District. The irrigation of

new plantings wouid result in less-than-significant impacts to water resources.

C :e) See response to item 15-a. No impact would ocour.
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£-h) The project would not result in the generation of waste. Local landfilis would not be affected. Recycling facilities

would not be needed. No impact would occur.

Less Than
Significant
Potentially Impact with Less Than
. . Significant Mitigation Significant No
Issues and Supportmg information Impact Measures Impact Impact
{16) MANDATORY FINDINGS OF SIGNIFICANCE.
a) Does the project have the potential to degrade the quality of
the environment, substantially reduce the habitat of a fish or
wildlife species, cause a fish or wiidlife population to drop
below self-sustaining levels, threaten to eliminate a plant or X

animal community, reduce the number or restrict the range
of a rare or endangered plant or animal, or eliminate
imporiant examples of the major periods of California history
or prehistory?

h) Does the project have impacts that are individually limited,
but cumulatively considerable? (“Cumulatively con-
siderabie” means that the incremental effects of a project
are considerable when viewed in connection with the effects
of the past projects, the effects of other current projects, and
the effects of probable future projects)?

¢) Does the project have environmental effecis which will
cause subsiantial adverse effects cn human beings, either X
directly or indirectly?

MANDATORY FINDINGS OF SIGNIFICANCE DISCUSSION:

a) Without mitigation, the proposed project has the potential (aithough uniikely) to result in short-term impacts to air
quality, biological resources, cultural resources, geclogy (soil erosion), hazards and hazardous materials, hydrology
and water quality, and noise. Mitigation Measures have been developed to address these concerns. These
Mitigation Measures were described under each topic summary. Implementation of these measures would reduce

short-term impacis in less-than-gignificant levels In the long-term, the nro

mraiant e ided b b b
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increase the quality of the environment in the project area. No permanent detrimental impacts would result from
project construction.

b} The project does not have any potentially cumulative impacts. No impact would occur.

¢) The development of the project, as proposed, would not cause any substantial adverse environmental effects to
human beings, either direcily or indirectly. All potentially adverse environmental impacts associated with the project
would be mitigated to a less of less-than-significant through the implementation of the Mitigation Measures

identified above.
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DEPARTMENT OF THE ARMY RECE[VED
LOS ANGELES DISTRICT, CORPS OF ENGINEERS

PO BOX 532711 MAY 2 5 2005

LOS ANGELES, CALIFORNIA 20053-2325

PUBLIC WORKS DEPT.
Cry oF CALABASAg
AEPLY TO
ATTENTION OF:
May 23,2005
Office of the Chief
Regulatory Branch

DEPARTMENT OF THE ARMY NATIONWIDE PERMIT AUTHORIZATION

City of Calabasas
Attention: Charles Mink
26135 Mureau Road
Calabasas, California 91302

Dear Mr. Mink:

This is in reply to your letter (INo. 200501094-JLB} dated February 2, 2005, concerning our
permit authority under Section 404 of the Clean Water Act of 1972 (33 U.S.C. 1344) over your
proposal to remove a concrete channel and constuct habitat enhancements according to the
design and specifications in your February 2, 2005 application, in Las Virgenes Creek in
Calabasas, Los Angeles County, California.

The Corps of Engineers has determined that your proposed activity complies with the
terms and conditions of nationwide permit NW27 as described in enclosure 1.

Furthermore, you must comply with the following non-discretionary Special Conditions:

Special Conditions:

1. No less than 30-days prior to beginning construction, you must submit a schedule for
restoration monitoring and reporting, including proposed success criteria, subject to
approval by USACE.

2. Within 45-days of completing the project, you must send a post-project completion report
that includes pre- and post-project photos and a complete set of as-built plans. Please be
aware that maintenance and other remedial actions within the jurisdiction of USACE may
require DA permits.

3. You must submit an annual monitoring report based on the agreed upon success criteria,
and additionally include information on any damage to the restoration site; and any
remedial measures either undertaken or proposed that may or may not need DA permits.

This letter of verification is valid through March 19, 2007. All nationwide permils expire
on March 19, 2007. If you either contract the work or begin construction on or before March 19,



2007 you will have an additional 12 months to complete the activity under the attached
nationwide permit terms and conditions. If the work is not under construction or contract by
March 19, 2007 the work will be subject to regulations in effect at the time when you re-apply
for a permit. It is incumbent upon you to remain informed of changes to the nationwide
permits. If the Corps of Engineers modifies, reissues, or revokes any nationwide permit at an
earlier date, we will issue a public notice announcing the changes.

A nationwide permit does not grant any property rights or exclusive privileges. Also, it
does not authorize any injury to the property or rights of others or authorize interference with

any existing or proposed Federal project. Furthermore, it does not obviate the need to obtain
other Federal, state, or local authorizations required by law.

Thank you for participating in our regulatory program. If you have any questions, please
contact Joshua L. Burnam, D.Env. of my staff at (213) 452-3294.

Sincerely,

A

,/// Antal Szij

Acting Chief, North Coast Section

Enclosure



LOS ANGELES DISTRICT
LLS. ARMY CORPS OF ENGINEERS

CERTIFICATION OF COMPLIANCE WITH
DEPARTMENT OF THE ARMY NATIONWIDE PERMIT

Permit Number: 200501094-]LB
Name of Permittee: City of Calabasas

Date of Issuance: May 23, 2005

Upon completion of the activity authorized by this permit and any mitigation required by
the permit, sign this certification and return it to the following address:

U.S Army Corps of Engineers
Regulatory Branch

ATTN: CESPL-CO-R-200501094-JLB
P.O. Box 532711

Los Angeles, California 90053-2325

Please note that your permitted activity is subject to a compliance inspection by an Army
Corps of Engineers representative. If you fail to comply with this nationwide permit you may
be subject to permit suspension, modification, or revocation procedures as contained in 33 CER
330.5 or enforcement procedures such as those contained in 33 CFR 326.4 and 326.5.

I hereby certify that the work authorized by the above referenced permit has been
completed in accordance with the terms and conditions of the said permit, and required
mitigation was completed in accordance with the permit condition(s).

Signature of Permittee Date



~NATIONWIDE PERMIT NUMBER NW27 TERMS AND CONDITIONS

Nationwide Permit NW27 Terms:

Your activity is authorized under NW27 subject to the following terms:

27. Stream and Wetland Restoration Activities. Activities in waters of the United States associated with the restoration
of former waters, the enhancement of degraded tidal and non-tidal wetlands and riparian areas, the creation of tidal and non-
tidal wetlands and riparian areas, and the restoration and enhancement of non-tidal streams and non-tidal open water areas
as follows:

{a) The activity is conducted on:

(1) Non-Federal public lands and private lands, in accordance with the terms and conditions of a binding wetland
enhancement, restoration, or creation agreement between the landowner and the U.5. Fish and Wildlife Service {FW5) or the
Natural Resources Conservation Service (NRCS) or voluntary wetland restoration, enhancement, and creation actions
documented by the NRCS pursuant to NRCS regulations; or

(2) Any Federal land; or

{3) Reclaimed surface coal mined lands, in accordance with a Surface Mining Control and Reclamation Act permit
issued by the Office of Surface Mining or the applicable state agency (the future reversion does not apply to streams or
wetlands created, restored, or enhanced as mitigation for the mining impacts, nor naturaliy due to hydrologic or topographic
features, nor for a mitigation bank); or

{4} Any private or public land;

(b} Notification: For activities on any private or public land that are not described by paragraphs (2)(1), (a){2), or
{2)(3} above, the permittee must notify the District Engineer in accordance with General Condition 13; and

(c} Only native plant species should be planied at the site, if permitiee is vegetating the project site.

Activities authorized by this NWP include, but are not limited to: the removal of accumulated sediments; the
installation, removal, and maintenance of small water control structures, dikes, and berms; the installation of current
deflectors; the enhancement, restoration, or creation of riffle and pool stream structure; the placement of in-stream habitat
structures; modifications of the stream bed and/or banks to restore or create stream meanders; the backfilling of artificial
channels and drainage ditches; the removal of existing drainage structures; the construction of small nesting islands; the
construction of open water areas; activities needed to reestablish vegetation, including plowing or discing for seed bed
preparatior; mechanized landclearing to remove undesirable vegetation; and other related activities.

This NWP does not authorize the conversion of a stream to another aquatic use, such as the creation of an
impoundment for waterfowl habitat. This NWP does not authorize stream channelization. This NWT does not authorize the
conversion of natural wetlands to another aquatic use, such as creation of waterfow! impoundments where a forested wetland
previously existed. However, this NWP authorizes the relocation of non-tidal waters, including non-tidal wettands, on the
project site provided there are net gains in aquatic resource functions and values. For example, this NWF may authorize the
creation of an open water impoundment in a non-tidal emergent wetland, provided the non-tidal emergent wetland is
replaced by creating that wetland type on the project site. This NWP does not authorize the relocation of tidal waters or the
conversion of fidal waters, including tidal wetlands, to other aquatic uses, such as the conversion of tidal wetlands into open
water impoundments.

Reversion. For enhancement, restoration, and creation projects conducted under paragraphs (a){2) and (a)(4), this
NWP does not authorize any future discharge of dredged or fill material associated with the reversion of the area to its prior
condition. In such cases a separate permit would be required for any reversion. For restoration, enhancement, and creation
projects conducted under paragraphs (a)(1) and (a)(3), this NWP also authorizes any future discharge of dredged or fill
material associated with the reversion of the area to its documented prior condition and use (i.e., prior to the restoration,
enhancement, or creation activities) within five years after expiration of a limited term wetland restoration or creation
agreement or permit, even if the discharge occurs after this NWP expires. This NWF also authorizes the reversion of wellands
that were restored, enhanced, or created on prior-converted cropland that has not been abandoned, in accordance with a
binding agreement between the landowner and NRCS or FWG (even though the restoration, enhancement, or creation activity
did not require a Section 404 permit). The five-year reversion limit does not apply to agreements without time limits reached
under paragraph (a)(1). The prior condition wilt be documented in the original agreement or permit, and the determination of
velurn to prior conditions will be made by the Federal agency or appropriate State agency executing the agreement or permit.
Prior lo any reversion activity, the permittee or the appropriate Federal or State agency must nolily the District Engineer and
include the documentation of the prior condition. Once an area has reverted back to its prior physical condilion, it will be



subject to whatever the Corps regulatory requirements will be at that future date. (Sections 10 and 404)

Note: Compensatory mitigation is not required for activities authorized by this NWP, provided the
authorized work results in a net increase in aquatic resource functions and values in the project area. This NWP can
be used to authorize compensatory mitigation projects, including mitigation banks, provided the permittee notifies
the District Engineer in accordance with General Condition 13, and the project includes compensatory mitigation for
impacts to waters of the United States caused by the authorized work. However, this NWP does not authorize the
reversion of an area used for a compensatory mitigation project to its prior condition.

1

2. Nationwide Permit General Conditions:
The following general conditions must be followed in order for any authorization: by an NWP to be valid:

1.
2.

3

10.

11.

Navigation. No activity may cause more than a minimal adverse effect on navigation.

Proper Maintenance. Any structure or fill authorized shall be properly maintained, including maintenance to ensure public
safety.

Soil Erosion and Sediment Contrels. Appropriate soil erosion and sediment controls must be used and maintained in effective
operating condition during construction, and ali exposed soil and other fills, as well as any work below the ordinary high
water mark or high tide line, must be permanently stabilized at the earliest practicable date. Permittees are encouraged to
perform work within waters of the United States during periods of low-flow ar no-flow.

Aguatic Life Movements. No activity may substantially disrupt the necessary life-cycle movements of those species of aguatic
life indigenous to the waterbody, including those species that normally migrate through the area, unless the activity's primary
purpose is to impound water. Culverts placed in streams must be installed to maintain low flow conditions.

Equipment. Heavy equipment working in wetlands must be placed on mats, or other measures must be taken to minimize seil
disturbance.

Regional and Case-By-Case Conditions. The activity must comply with any regional conditions that may have been added by the
Division Engineer {see 33 CFR 330.4(e)). Additionally, any case specific conditions added by the Corps or by the state or tribe
in its Section 401 Water Quality Certification and Coastal Zone Management Act consistency determination.

Wild and Scenic Rivers. No activity may occur in a component of the National Wild and Scenic River System; or in a river
officially designated by Congress as a “study river” for possible inclusion in the system, while the river is in an official study
status; unless the appropriate Federal agency, with direct management responsibility for such river, has determined in
writing that the proposed activity will not adversely affect the Wild and Scenic River designation, or study status.
information on Wild and Sceric Rivers may be obtained from the appropriate Federal land management agency in the area
(e.g., National Park Service, U.S. Forest Service, Bureau of Land Management, U.S. Fish and Wildlife Service).

Tribal Rights, No activity or its operation may impair reserved tribal rights, including, but not limited to, reserved water rights
and treaty fishing and hunting rights.

Water Quality. {a) In certain states and tribal lands an individual 401 Water Guality Certification must be obtained or waived
{See 33 CFR 330.4(c)).

(b) For NWPs 12, 14, 17, 18, 32, 39, 40, 42, 43, and 44, where the state or tribal 401 certification (either generically or
individually) does not require or approve water quality management measures, the permittee must provide water quality
management measures that will ensure that the authorized work does not resuit in more than minimal degradation of water
quality (or the Corps determines that compliance with state or local standards, where applicable, will ensure no more than
minimal adverse effect on water quality). An important component of water quality management includes stormwater
management that minimizes degradation of the downstream aquatic system, including water quatity (refer to General
Condition 21 for stormwater management requirements). Another important component of water quality management is the
establishment and maintenance of vegetated buffers next to open waters, including streams (refer to General Condition 12 for
vegetated buffer requirements for the NWPs).

This condition is only applicable to projects that have the potential to affect water quality. While appropriate measures
must be taken, in most cases it is not necessary o conduct detailed studies to identify such measures or to require monitoring.
Constal Zone Management. In certain states, an individual state coastal zene management consistency concurrence must be
obtained or waived (see Section 330.4(d)).

Endangered Species. (a) No activity is authorized under any NWP which is likely to jeapardize the continued existence of a
threatened or endangered species or a species proposed for such designation, as identified under the Federal Endangered
Species Act (ESA), or which will destroy or adversely modify the critical habitat of such species. Non-federal permittees shall
notify the District Engineer if anty listed species or designated critical habitat might be affected or is in the vicinity of the
project, or is located in the designated critical habitat and shall not begin work on the activity until notified by the District
Engineer that the requirements of the ESA have been satisfied and that the activity is autherized. For activities that may affect
Federally-listed endangered or threatened species or designated critical habital, the notification must include the name(s) of
the endangered or threatened species that may be affected by the proposed work or that utilize the designated critical habitat
that may be affected by the proposed work. As a result of formal or informal consultation with the FWS or NMFS the District
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Engineer may add species-specific regional endangered species conditions to the NWPs.

(b) Authorization of an activity by a NWP does not authorize the “take” of a threatened or endangered species as defined
under the ESA. In the absence of separate authorization (e.g., an ESA Section 10 Permit, a Biological Opinion with “incidental
take” provisions, etc.) from the USFWS or the NMFS, both iethal and non-lethal “takes” of protected species are in violation of
the ESA. Information on the location of threatened and endangered species and their critical habitat can be obtained directly
from the offices of the USFWS and NMFS or their world wide web pages at http:/fwww.fws.gov/r9endspp/endspp.hitml and
http:f/www.nfms.gov/prot_res/esahome. html respectively,

Historic Properties. No activity which may affect historic properties listed, or eligible for listing, in the National Register of
Historic Places is authorized, until the District Engineer has complied with the provisions of 33 CFR Part 325, Appendix C.
The prospective permittee must notify the District Engineer if the authorized activity may affect any historic properties listed,
determined to be eligible, or which the prospective permittee has reason to believe may be eligible for listing on the National
Register of Historic Places, and shall not begin the activity until notified by the District Engineer that the requirements of the
National Historic Preservation Act have been satisfied and that the activity is authorized. Information on the location and
existence of historic resources can be obtained from the State Flistoric Preservation Office and the National Register of Historic
Places (see 33 CFR 330.4(g)). For activities that may affect historic properties listed in, or eligible for listing in, the National
Register of Historic Places, the notification must state which historic preperty may be affected by the proposed work or
include a vicinity map indicating the location of the historic property.

Neotification.

(a) Timing: where required by the terms of the NWP, the prospective permittee must notify the District Engineer with a
preconstruction notification (PCN} as early as possible. The District Engineer must determine if the notification is complete
within 30 days of the date of receipt and can request additional information necessary to make the PCN complete only once.
However, if the prospective permittee does not provide ali of the requested information, then the District Engineer will notify
the prospective permittee that the notification is still incomplete and the PCN review process will not commence until all of
the requested information has been received by the District Engineer. The prospective permittee shall not begin the activity:

(1) Until notified in writing by the District Engineer that the activity may proceed under the NWP with any special
conditions imposed by the District or Division Engineer; or

(2) ¥ notified in writing by the District or Division Engineer that an Individual Permit is required; or

(3) Unless 45 days have passed from the District Engineer’s receipt of the complete notification and the prospective
permittee has not received written notice from the District or Division Engineer. Subsequently, the permittee’s
right to proceed under the NWF may be medified, suspended, or revoked only in accordance with the
procedure set forth in 33 CFR 330.5(d)(2).

(b) Contents of Notification: The notification must be in writing and include the following information:

{1) Name, address and telephone numbers of the prospective permittee;

(2) Location of the proposed project;

(3) Brief description of the proposed project; the project’s purpose; direct and indirect adverse environmental effects
the project would cause; any other NWP(s), Regional General Permit(s), or Individual Permit{s} used or intended
to be used te authorize any part of the proposed project or any related activity, Sketches should be provided
when necessary to show that the activity complies with the terms of the NWP {Sketches usually clarify the
project and when provided result in a quicker decision.);

(4) For NWPs 7,12, 14, 18, 21, 34, 38, 39, 41, 42, and 43, the PCN must also include a delineation of affected special
aquatic sites, including wetlands, vegetated shallows {e.g., submerged aquatic vegetation, seagrass beds), and
riffle and pool complexes {see paragraph 13(£));

(5) For NWP 7 (Outfall Structures and Maintenance), the PCN must include information regarding the original
design capacities and configurations of those areas of the facility where maintenance dredging or excavation is
proposed;

(6} For NWP 14 (Linear Transportation Crossings), The PCN must include a compensatory mitigation proposal to
offset permanent losses of waters of the US and a statement describing how temporary losses of waters of the US
will be minimized to the maximum extent practicable;

(7) For NWP 21 (Surface Coal Mining Activities), the PCN must include an Office of Surface Mining (OSM) or state-
approved mitigation plan, if applicable. To be authorized by this NWP, the District Engineer must determine
that the activity complies with the terms and conditions of the NWF and that the adverse environmental effects
are minimal both individually and cumulatively and must notify the project sponsor of this determination in
writing;

(8) For NWFP 27 (Stream and Wetland Restoration), the PCN must include documentation of the prior condition of
the site that will be reverted by the permittee;

{9) For NWP 29 (Single-Family Housing), the PCN must also include:

{1 Any past use of this NWP by the Individual Permittee and/or the permittee’s spouse;
{ii) A statement that the single-family housing activity is for a personal residence of the permittes;
{1ii) A description of the entire parcel, including its size, and a delineation of wetlands. For the purpose



of this NWP, parcels of land measuring Ya-acre or less will not require a formal on-site delineation.
However, the applicant shall provide an indication of where the wetlands are and the amount of
wetlands that exists on the property. For parcels greater than V-acre in size, formal wetland
delineation must be prepared in accordance with the current method required by the Corps. (See
paragraph 13(f));

(iv} A writien description of all land (including, if available, legal descriptions) owned by the prospective
permittee and/or the prospective permittee’s spouse, within a one mile radius of the parcel, in any
form of ownership {including any land owned as a partner, corporation, joint tenant, co-tenant, or as
a tenant-by-the-entirety) and any land on which a purchase and sale agreement or other contract for
sale or purchase has been executed;

{10) For NWT 31 (Maintenance of Existing Flooed Control Projects), the prospective permittee must either notify the
District Engineer with a PCN prior to each maintenance activity or submit a five year (or less) maintenance plan.
In addition, the PCN must include all of the following:

) Sufficient baseline information identifying the approved channel depths and configurations and
existing facilities. Minor deviations are authorized, provided the approved flood control protection
or drainage is not increased;

(ii) A delineation of any affected special aquatic sites, including wetlands; and,

(i) Location of the dredged material disposal site;

(11) For NWP 33 (Temporary Construction, Access, and Dewatering), the PCN must also include a restoration plan
of reasonable measures to avoid and minimize adverse effects to aquatic resources;

(12) For NWFs 39, 43 and 44, the PCN must alse include a written statement to the District Engineer explaining how
avoidance and minimization for losses of waters of the US were achieved on the project site;

{13) For NWP 39 and NWP 42, the PCN must include a compensatery mitigation proposal to offset losses of waters
of the US or justification explaining why compensatory mitigation should not be required. For discharges that
cause the loss of greater than 300 linear feet of an intermittent stream bed, to be authorized, the District Engineer
must determine that the activity complies with the other terrns and conditions of the NWP, determine adverse
environmental effects are minimal both individually and cumulatively, and waive the limitation on stream
impacts in writing before the permittee may proceed;

(14) For NWP 40 (Agricultural Activities), the PCN must include a compensatory mitigation proposal to offset Josses
of waters of the US. This NWF does net authorize the relocation of greater than 300 linear-feet of existing
serviceable drainage ditches constructed in non-tidal streams unless, for drainage ditches constructed in
intermittent non-tidal streams, the District Engineer waives this criterion in writing, and the District Engineer
has determined that the project complies with all terms and conditions of this NWP, and that any adverse
impacts of the project on the aquatic envirenment are minimal, both individually and cumulatively;

{15) For NWP 43 (Stormwater Management Facilities), the PCN must include, for the construction of new stormwater
management facilities, a maintenance plan (in accordance with state and local requirements, if applicable) and a
compensatory mitigation proposal to offset losses of waters of the US, For discharges that cause the loss of
greater than 300 linear feet of an intermittent stream bed, to be authorized, the District Engineer must determine
that the activity complies with the other terms and conditions of the NWP, determine adverse environmental
effects are minimal both individually and cumulatively, and waive the limitation on stream impacts in writing
before the permittee may proceed;

(18) For NWP 44 (Mining Activities), the PCN must include a description of all waters of the US adversely affected
by the project, a description of measures taken to minimize adverse effects to waters of the US, a description of
measures taken to comply with the criteria of the NWP, and a reclamation plan (for all aggregate mining
activities int isolated waters and non-tidal wetlands adjacent to headwaters and any hard rock/mineral mining
activities);

(17) For activities that may adversely affect Federally-listed endangered or threatened species, the PCN must include
the name{s) of those endangered or threatened species that may be affected by the proposed work or utilize the
designated critical habitat that may be affected by the proposed work; and

(18} For activities that may affect historic properties listed in, or eligibie for listing in, the National Register of
Historic Places, the PCN must state which historic property may be affected by the proposed work or include a
vicinity map indicating the location of the historic property.

{c} Form of Notification: The standard Individual Pexmit application form (Form ENG 4345) may be used as the
notification but must clearly indicate that it is a PCN and must include all of the information required in (b) (1)-(18) of General
Condition 13. A letter containing the requisite information may alse be used.

() District Engineer's Decision: In reviewing the PCN for the proposed activity, the District Engineer will determine
whether the activity authorized by the NWP will result in more than minimal individual or cumulative adverse
environmental effects ov may be contrary to the public interest. The prospective permittee raay submit a proposed mitigation
plan with the PCN to expedite the process. The District Engincer will consider any preposed compensatory mitigation the
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applicant has included in the proposal in determining whether the net adverse environmental effects to the aquatic
environment of the proposed work are minimal. If the District Engineer determines that the activity complies with the terms
and conditions of the NWT and that the adverse effects on the aquatic environment are minimal, after considering mitigation,
the District Engineer will notify the permittee and include any conditions the District Engineer deems necessary. The District
Engineer must approve any compensatory mitigation proposal before the permittee commences work. If the prospective
permittee is required to submit a compensatory mitigation proposal with the PCN, the propesal may be either conceptual or
detailed. If the prospective permittee elects to submit a compensatory mitigation plan with the PCN, the District Engineer will
expeditiousty review the proposed compensatory mitigation plan. The District Engineer must review the plan within 45 days
of receiving a complete PCN and determine whether the conceptual or specific proposed mitigation would ensure no more ==
than minimal adverse effects on the aquatic environment. If the net adverse effects of the project on the aquatic environment
{after consideration of the compensatory mitigation proposal) are determined by the District Engineer to be minimal, the
District Engineer will provide a timely written response to the applicant. The response will state that the project can proceed
under the terms and conditions of the NWT.

If the District Engineer determines that the adverse effects of the proposed work are more than minimal, then the District
Engineer wili notify the applicant either: {1) that the project does not qualify for authorization under the NWF and instruct the
applicant on the procedures to seek authorization under an Individual Permit; (2) that the project is authorized under the
NWFP subject to the applicant’s submission of a mitigation proposal that would reduce the adverse effects on the aguatic
environment to the minimal level; or (3) that the project is authorized under the NWP with specific modifications or
conditions. Where the District Engineer determines that mitigation is required to ensure no more than minimal adverse
effects occur to the aquatic environment, the activity will be authorized within the 45-day PCN period. The authorization wiil
include the necessary conceptual or specific mitigation or a requirement that the applicant submit a mitigation proposal that
would reduce the adverse effects on the aquatic environment to the minimal level. When conceptual mitigation is included,
or a mitigation plan is required under itemn {2) above, no work in waters of the US will occur until the District Engineer has
approved a specific mitigation plan.

(e) Agency Coordination: The District Engineer will consider any comments from Federal and state agencies concerning the
proposed activity’s compliance with the terms and conditions of the NWDPs and the need for mitigation to reduce the project’s
adverse environmental effects to a minimal level.

For activities requiring notification to the District Engineer that result in the loss of greater than Y-acre of waters of the
US, the District Engineer will provide immediately (e.g., via facsimile transmission, overnight mail, or other expeditious
manner) a copy to the appropriate Federal or state offices (USFWS, state natural resource or water quality agency, EPA, State
Historic Preservation Officer (SHPO), and, if appropriate, the NMEFS). With the exception of NWP 37, these agencies will then
have 10 calendar days from the date the material is transmitted to telephone or fax the District Engineer notice that they
intend to provide substantive, site-specific comments. If so contacted by an agency, the District Engineer will wait an
additional 15 calendar days before making a decision on the notification. The District Engineer will fully consider agency
comments received within the specified time frame, but will provide no response to the resource agency, except as provided
below. The District Engineer will indicate in the administrative record associated with each notification that the resource
agencies' concerns were considered. As required by Section 305(b)(4}(B) of the Magnuson-Stevens Fishery Conservation and
Management Act, the District Engineer will provide a response to NMEFS within 30 days of receipt of any Essential Fish
Habitat conservation recommendations. Applicants are encouraged te provide the Corps muttiple copies of notifications to
expedite agency notification.

{f) Wetland Delineations: Wetlang delineations must be prepared in accordance with the current method required by the
Corps (For NWP 29 see paragraph (b){9)(iii} for parcels less than ¥-acre in size). The permittee may ask the Corps to
delineate the special aquatic site. There may be some delay if the Corps does the delineation. Furthermore, the 45-day period
will not start until the wetland delineation has been completed and submitted to the Corps, where appropriate.

Compliance Certification. Every permittee who has received NWP verification from the Corps will submit a signed certification
regarding the completed work and any required mitigation. The certification will be forwarded by the Corps with the
authorization letter and will include:

{a) A statement that the authorized work was done in accordance with the Corps authorization, including any general or
specific conditions;

{b} A statement that any required mitigation was completed in accordance with the permit conditions; and {c) The
signature of the permittee certifying the completion of the work and mitigation.

Use of Multiple Nationwide Permits. The use of more than one NWP for a single and complete project is prohibited, except
when the acreage ioss of waters of the US authorized by the NWPs does not exceed the acreage limit of the NWP with the
highest specified acreage limit (e.g. if a road crossing over tida} waters is constructed under NWP 14, with associated bank
stabilization authorized by NWP 13, the maximum acreage loss of waters of the US for the total project cannot exceed 1/3-
acrel.

Waler Supply Intakes. No activity, including structures and work in navigable waters of the US or discharges of dredged or #ill
material, may occur in the proximity of a public water supply intake except where the activity is for repair of the public water
supply intake structures or adjacent bank stabilization.
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Shellfish Beds. No activity, including structures and waork in navigable waters of the US or discharges of dredged oz fill
material, may occur in areas of concentrated shellfish populations, unless the activity is directly related to a shellfish
harvesting activity authorized by NWP 4.

Suitable Material. No activity, including structures and work in navigable waters of the US or discharges of dredged or fill
material, may consist of unsuitable material {e.g., trash, debris, car bodies, asphalt, etc.) and material used for construction or
discharged must be free from toxic pollutants in toxic amounts {see Section 307 of the CWA}.

Mitigation. The District Engineer will consider the factors discussed below when determining the acceptability of appropriate
and practicable mitigation necessary to offset adverse effects on the aquatic environment that are more than minimal.

{(a) The project must be designed and constructed to avoid and minimize adverse effects to waters of the US to the
maximum extent practicable at the project site (i.e., on site}. '

(b) Mitigation in all its forms (avoiding, minimizing, rectifying, reducing or compensating) will be required to the extent
necessary to ensure that the adverse effects to the aquatic environment are minimal.

{c) Compensatory mitigation at a minimum one-for-one ratio wiil be required for all wetland impacts requiring a PCN,
unless the District Engineer determines in writing that some other form of mitigation would be more environmentally
appropriate and provides a project-specific waiver of this requirement. Consistent with National policy, the District Engineer
will establish a preference for restoration of wetlands as compensatory mitigation, with preservation used only in exceptional
circurmstances.

(d} Compensatory mitigation {i.e,, replacement or substitution of aquatic resources for those impacted) will not be used
to increase the acreage losses allowed by the acreage limits of some of the NWPs. For example, Yi-acre of wetlands cannot be
created to change a %-acre loss of wetlands to a ¥4-acre loss associated with NWP 39 verification. However, Y-acre of created
wetlands can be used to reduce the impacts of a Va-acre loss of wetlands to the minimum impact level in order to meet the
minimal impact requirement associated with NWDPs.

(&) To be practicable, the mitigation must be availabie and capable of being done considering costs, existing technology,
and logistics in light of the overall project purposes. Examples of mitigation that may be apprapriate and practicable include,
but are not limited to: reducing the size of the project; establishing and maintaining wetland or upland vegetated buffers to
protect open waters such as streams; and replacing losses of aquatic resource functions and values by creating, restoring,
enhancing, or preserving simiiar functions and values, preferably in the same watershed.

(fy Compensatory mitigation plans for projects in or near streams or other open waters will normally include a
requirement for the establishment, maintenance, and legal protection (e.g., easements, deed restrictions) of vegetated buffers
to open waters. In many cases, vegetated buffers will be the only compensatory mitigation required. Vegetated buffers
should consist of native species. The width of the vegetated buffers required will address documented water quality or
aguatic habitat loss concerns. Normally, the vegetated buffer will be 25 to 50 feet wide on each side of the stream, but the
District Engineers may require slightly wider vegetated buffers to address documented water guality or habitat loss concerns.
Where both wetlands and open waters exist on the project site, the Corps will determine the appropriate compensatory
mitigation {e.g., stream buffers or wetlands compensation) based on what is best for the aquatic environment on a watershed
basis. In cases where vegetated buffers are determined to be the most appropriate form of compensatory mitigation, the
District Engineer may waive or reduce the requirement to provide wetland compensatory mitigation for wetland impacts.

{g) Compensatory mitigation proposals submitted with the “notification” may be either conceptual or detailed. If
conceptual plans are approved under the verification, then the Corps will condition the verification to require detailed plans
be submitted and approved by the Corps prior to construction of the authorized activity in waters of the US.

(h) Permittees may propose the use of mitigation banks, in-lieu fee arrangements or separate activity-specific
compensatory mitigation. In all cases that require compensatory mitigation, the mitigation provisions will specify the party
responsible for accamplishing and/or complying with the mitigation plan,

Spmwning Arens. Activities, including structures and work in navigable waters of the US or discharges of dredged or fill
material, in spawning areas during spawning seasons must be avoided to the maximum extent practicable. Activities that
result in the physical destruction {e.g., excavate, fill, or smother downstream by substantial turbidity) of an important
spawning area are not authorized.
Management of Water Flows. To the maximum extent practicable, the activity must be designed to maintain preconstruction
downstream flow conditions (e.g., location, capacity, and flow rates). Furthermore, the activity must not permanently restrict
or impede the passage of normal or expected high flows (unless the primary purpose of the fill is to impound waters) and the
structure or discharge of dredged or fill material must withstand expected high flows. The activity must, to the maximum
extent practicable, provide for retaining excess fiows from the site, provide for maintaining surface flow rates from the site
similar to preconstruction conditions, and provide for not increasing water flows from the project site, relocating water, or
redirecting water flow beyond preconstruction conditions. Stream channelizing will be reduced to the minimal amount
necessary, and the activity must, to the maximum extent practicable, reduce adverse effects such as flooding or erosion
downstream and upstream of the project site, unless the activity is part of a larger system designed to manage water flows. In
most cases, it will not be a requirement to conduct detailed studies and monitoring of water flow,

This condition is only applicable 1o projects that have the potential to affect waterflows., While appropriate measures
must be taken, it is not necessary to conduct detailed studies to identify such measures or require moniloring to ensure their
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effectiveness. Normally, the Corps will defer to state and local authorities regarding management of water flow.

Adverse Effects From Impoundments. If the activity creates an impoundment of water, adverse effects to the aquatic system due
to the acceleration of the passage of water, and/or the restricting its flow shail be minimized to the maximum extent
practicable. This includes structures and work in navigable waters of the US, or discharges of dredged or fill material.
Waterfowl Breeding Arvens. Activities, including structures and work in navigable waters of the US or discharges of dredged or
fill material, into breeding areas for migratory waterfowl must be avoided to the maximum extent practicable.

Remoual of Temporary Fills. Any temporary fills must be removed in their entirety and the affected areas returned to their
preexisting elevation.

. Designated Critical Resource Waiers. Critical resource waters include, NOAA-designated marine sanctuaries, National

Estuarine Research Resenves, National Wild and Scenic Rivers, critical habitat for Federally listed threatenad and endangered
species, coral reefls, state natural heritage sites, and outstanding national resource waters or other waters officially designated
by a state as having particular environmental or ecological significance and identified by the District Engineer after notice and
opportunity for public comment. The District Engineer may alse designate additicnal eritical resource waters after notice and
opportunity for comment,

{a) Except as noted below, discharges of dredged or fill material into waters of the US are not authorized by NWPs 7, 12,
14,16, 17, 21, 29, 31, 35, 39, 40, 42, 43, and 44 for any activity within, or directly affecting, critical resource waters, including
wetlands adjacent to such waters. LMscharges of dredged or fifl materials into waters of the US may be authorized by the
above NWPs in National Wild and Scenic Rivers if the activity complies with General Condition 7. Further, such discharges
may be authorized in designated critical habitat for Federally listed threatened or endangered species if the activity complies
with General Condition 11 and the USFWS or the NMFS has concurred in a determination of compliance with this condition.

(b} Tor NWPs3, 8, 10, 13, 15, 18, 19, 22, 23, 25, 27, 28, 30, 33, 34, 36, 37, and 38, notification is required in accordance with
General Condition 13, for any activity proposed in the designated critical resource waters including wetlands adjacent to
those waters. The District Engineer may authorize activities under these NWPs only after it is determined that the impacts to
the critical resource waters will be no more than minimal.

Fills Within 100-Year Floodplains. For purposes of this General Condition, 100-year flondplains will be identified through the
existing Federal Emergency Management Agency’s (FEMA} Flood Insurance Rate Maps or FEMA-approved local ficodplain
maps.

(@) Discharges in Floodplain; Below Hendwaters. Discharges of dredged or fill material into waters of the US within the
mapped 100-year floodplain, below headwaters (i.e. five cfs), resulting in permanent above-grade fills, are not authorized by
NWZPs 39, 40, 42, 43, and 44.

(b) Discharges in Floodway; Above Headwaters. Discharges of dredged or fill material into waters of the US within the
FEMA or locally mapped floodway, resulting in permanent above-grade fills, are not authorized by NWDs 39, 40, 42, and 44.

{c) The permittee must comply with any applicable FEMA-approved state ar iocal floodplain management
requirements.

Construction Period. For activities that have not been verified by the Corps and the project was commenced or under contract
to commence by the expiration date of the NWP (or medification or revocation date), the work must be completed within 12-
months after such date (including any modification that affects the project).

For activities that have been verified and the project was commenced or under contract to commence within the
verification period, the work must be completed by the date determined by the Corps.

For projects that have been verified by the Corps, an extension of a Corps approved completion date may be requested.
This request must be submitted at least one month before the previously approved completion date.

Regional Conditions for the Los Angeles District

In accordance with General Condition Number 6, "Regional and Case-by-Case Conditions,” the following Regional Conditions, as
added by the Division Engineer, must be met in order for an authorization by any Nationwide to be valid:

1.

For coastal watersheds from the southern reach of the Santa Monica Mountains in Los Angeles County to the San Luis Obispo
County/Monterey County boundary, all read crossings must employ a bridge crossing design that ensures passage and/or
spawning of steelhead (Cneorhynchus mykiss) is not hindered in any way. In these areas, bridge designs that span the stream
or river, including designs for pier- or pile-supported spans, or designs based on use of a bottomless arch cuivert simulating
the natural stream bed (i.e., substrate and streamfiow conditions in the culvert are similar to undisturbed stream bed channel
conditions) shall be employed unless it can be demonstrated the stream or river does not support resources conducive o the
recovery of federally listed Anadronous salmonids, including migration of adults and smoits, or rearing and spawning. This
proposal also excludes approach embankments into the channel unless they are determined to have no detectable effect on
steelhead.

For the State of Arvizona and the Mojave and Sonoran {Colorado) desert regions of California in Los Angeles District {genevally
north and east of the San Gabriel, San Bernardine, San Jacinto, and Santa Rosa mountain ranges, and south of Litile Lake, Tnyo



County), no nationwide permit, except Nationwide Permits 1 (Aids to Navigation), 2 (Structures in Artificial Canals), 3
{Maintenance), 4 (Fish and Wiidlife Harvesting, Enhancement, and Attraction Devices and Activities), 5 (Scientific
Measurement Devices), 6 (Survey Activities), 9 (Structures in Fleeting and Anchorage Areas), 10 (Mooring Buoys), 11
(Temporary Recreational Structures), 20 (Oil Spill Cleanup), 22 {Removal of Vessels), 27 (Stream and Wetland Restoration
Activities), 30 (Moist Soil Management for Wildlife}, 31 (Maintenance of Existing Flood Control Projects), 32 (Completed
Enforcement Actions), 35 (Maintenance Dredging of Existing Basins}, 37 (Emergency Watershed Protection and
Rehabilitation), and 38 {Cleanup of Hazardous and Toxic Waste), or other nationwide or regional general permits that
specifically authorize maintenance of previously authorized structures or fill, can be used to authorize the discharge of

dredged or fill material into a jurisdictional special agquatic site as defined at 40 CFR Part 230.40-45 (sanctuaries and refuges; - - -

wetlands, mudflats, vegetated shallows, coral reefs, and riffle-and-pool complexes}.

For all projects proposed for anthorization by nationwide or regional general permits where prior nofification to the District
Engineer is required, applicants must provide coler photographs or color photocopies of the project area taken from
representative points documented on a site map. Pre-project photographs and the site map would be provided with the
permit application. Photographs shouid represent conditions typical or indicative of the resources before impacts.

Notification pursuant to general condition 13 shall be required for projects in all special aquatic sites as defined at 40 CFR Part
230.40-45 (sanctuaries and refuges, wetlands, mudflats, vegetated shaliows, coral reefs, and riffle-and-pool complexes), and in
all perennial watercourses or waterbodies in the State of Arizona and the Mojave and Sonoran (Colorado) desert regions of
California in Los Angeles District (generally north and east of the San Gabriel, San Bernardinoe, San Jacinto, and Santa Rosa

mountain ranges, and south of Little Lake, Inyoe County), excluding the Colorado River from Davis Dam downstream to the
north end of Topock and downstream of Imperial Dam.

Notification pursuant to general condition 13 shall be required for projects in all areas designated as Essential Fish Habitat by
the Pacific Fishery Management Council (i.e., ali tidally influenced areas).

Notification pursuant to general condition 13 shall be required for projects in all watersheds in the Santa Monica Mountains in
Los Angeles and Ventura counties bounded by Calleguas Creck on the west, by Highway 101 on the north and east, and by
Sunset Boulevard and Pacific Ocean on the south.

Individual permits shall be required for all jurisdictional vernal pools.

Individual permits shall be required in Murrieta Creek and Temecula Creek watersheds in Riverside County for new
permanent fills in perennial and intermittent watercourses otherwise authorized under NWPs 39, 42 and 43, and in
ephemeral watercourses for these NWPs for projects that impact greater than 0.1 acre.

Individual permits shall be required in San Luis Obispo Creek and Santa Rosa Creek in San Luis Obispe County for bank
stabilization projects, and in Gaviota Creek, Mission Creek and Carpinteria Creek in Santa Barbara County for bank
stabilization projects and grade control structures.

Further information:

Congressional Authorities: You have been authorized to undertake the activity described above pursuant to:
{) Section 10 of the Rivers and Harbors Act of 1899 (33 U.5.C. 403).
(X) Section 404 of the Clean Water Act (33 U.5.CC. 1344),

Limits of this authorization. ‘
(@) This permit does not obviate the need to obtain other Federal, state, or local authorizations recquired by law.
{b) This permit does not grant any property rights or exclusive privileges.
{c} This permit does not authorize any injury to the property or rights of others.
{(d) This permit does not authorize interference with anv existing or proposed Federal project.

Limits of Federal Liability. In issuing this permit, the Federal Government does not assume any liability for the following:
(a) Damages to the permitted project or uses thereof ag a result of other permitted or unpermitted activities or from
natural causes. :
(b} Damages o the permitted project or uses thereof as a result of current or future aclivilies undertaken by or on behalf
of the Uniled States in the pubiic interest. ]
(¢} Damages to persons, property, or to other permitted or unpermitted activities or struchires caused by the activity



authorized by this permit.
(d) Design or construction deficiencies associated with the permitted work.
(e) Damage claims associated with any future modification, suspension, or revocation of this permit.

Reliance on Applicant's Data: The determination of this office that issuance of this permit is not contrary to the public interest
was made in reliance on the information you provided.

Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the circumstances warrant. ...

Circumstances that could require a reevaluation include, but are not limited to, the following:
(a) “You fail to comply with the terms and conditions of this permit. _
(b) The information provided by you in support of your permit application proves to have been false, incomplete, or
inaccurate (See 4 above}.
{c) Significant new information surfaces which this office did not consider in reaching the ariginal public interest
decision,
Such a reevaluation may result in a determination that it is appropriate to use the suspension, modification, and revocation
procedures contained in 33 CFR 330.3 or enforcement procedures siich as those contained in 33 CFR 326.4 and 326.5. The
referenced enforcement procedures provide for the issuance of an adrinistrative order requiring you to comply with the
terms and conditions of your permit and for the initiation of legal action where appropriate. You will be required to pay for
any corrective measure ordered by this office, and if you fail to comply with such directive, this office may ir certain
situations (such as those specified in 33 CFR 209.170} accomplish the corrective measures by contract or otherwise and bill you
for the cost.

This letter of verification is valid for a period not to exceed two years unless the nationwide permit is modified, reissued,
revoked, or expires before that time.

You must maintain the activity authorized by this permit in good condition and in conformance with the terms and conditions
of this permit. You are not relieved of this requirement if you abandon the permitted activity, although you may make a good
faith transfer to a third party in compliance with General Condition H below. Should you wish to cease to maintain the
authorized activity or should you desire to abandon it without a good faith transfer, you must obtain a modification of this
permit from this office, which may require restoration of the area.

If you sell the property associated with this permit, you must obtain the signature of the new owner in the space provided and
forward a copy of the permit to this office to validate the transfer of this authorization.

You must allow representatives from this office to inspect the authorized activity at any time deemed necessary to ensure that
it is being or has been accomplished with the terms and conditions of your permit.
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March 8, 2005

- Bex (729
Mr. Syd Temple £,
Questa Engineering Cotp. E)GWER

1220 Brickyard Cove Road, Ste, 206
Pt. Richmond, CA 84801

Re: Lake or Streambed Alteration Notiﬁcation
Notification No:  1600-2005-0018-R5

Project: {.as Virgenes Creek Stream Restoration
Water: Las Virgenes Creek
County: Los Angeles

' Deaer Tempie

The Department of Fish and Game (Department) received your Notification and deemed it
complete on 2/7/05. .

The purpose of this letter is to inform you that the Department failed to meet our deadline -
for the project you described in the above-referenced notification. As a result, and as explained in
greater detail below, you do not need a Lake or Streambed Alteration Agreement from the

: Department of Fish and Game to complete the pro_]ect vou descrnb..,d in your 10tiﬁcatxon

Under the F 1sh and Game Code section 1602 (a) G (D) the Department had a total of 60
days to act on your notification by submitting to you project conditions the Department believes
are necessary to protect existing fish and wildlife resources. This means that from the date of
this letter, by law you may go forward with your project without an Agreement from the
Department. '

If you decide to complete the project as described in your notification, please keep a copy
of this letter and the Notification available at the project site. The project described in the

Notification includes not only the project impacts, but also includes all of your proposed
minimization and mitigation measures.

Your project must terminate ne Iater than 5 years from the date of this letter. Your project



Mr. Syd Tomple
March 8, 2005
Page 2

is described as the restoration of 500 feet of partially armored and urbanized Las Virgenes Creek
with a stable, natural, vegetated channel from Highway 101 south to the Agoura Road Bridge,
City of Calabasas, Los Angeles County. Gradient improvements to allow fish passage will also
be a component of this project.as well as public access paths along the eastern bank of the
channel, Ifthe project changes so that it differs from the one described in the original
notification, including but not limited to working outside the specified work period dates, you will
need to submit a new notification to the Department for that project.

If you have any questions regarding this matter, please contact Scott Harvis, Associate Wildlife
Riologist at the above address or telephone number.

Sincerely,

Scott Harris
Associate Wildlife Biologist



‘\(‘, California Regional Water Quality Control Board
Los Angeles Region

Recipient of the 2001 Environmental Leadership Award from Keep California Beautiful

Arnold Schwarzenegger
Governor

Dr. Alan Lioyd
L-eSeeretary for
] nvironmentul

- Protection

320 W. 4th Street, Suite 200, Los Angeles, California 90013
Phone (213) 576-6600 FAX (213) 576-6640 - Internet Address: http//www.waterboards.ca.gov/losangeies

Charles S. Mink
City of Calabasas
26135 Mureau Road
Calabasas, CA 91302

WATER QUALITY CERTIFICATION FOR PROPOSED LAS VIRGENES CREEK
RESTORATION PROJECT (Corps® Project No. 2005-01094-JL.B), LAS VIRGENES
CREEK, CITY OF CALABASAS, COUNTY LOS ANGELES (File No. 05-007)

Dear Mr. Mink:

Regional Board staff has reviewed your request on behalf of City of Calabasas (Applicant) for a
Clean Water Act Section 401 Water Quality Certification for the above-referenced project. Your
application was deemed complete on May 6, 2005.

I hereby issue an order certifying that any discharge from the referenced project will comply with
the applicable provisions of sections 301 (Effluent Limitations), 302 {Water Quality Related
Effluent Limitations), 303 (Water Quality Standards and Implementation Plans}, 306 (National
Standards of Performance), and 307 (Toxic and Pretreatmnent Effluent Standards) of the Clean
Water Act, and with other applicable requirements of State law. This discharge is also regulated
under State Water Resources Control Board Order No. 2003 - 0017 - DWQ, "General Waste
Discharge Requirements for Dredge and Fill Discharges that have received State Water Quality
Certification” which requires compliance with all conditions of this Water Quality Certification.

£

The Applicant shall be liable civilly for any violations of this Certification in accordance with the
California Water Code. This Certification does not eliminate the Applicant’s responsibility 1o
comply with any other applicable laws, requirements and/or permits.

Should you have questions concerning this Certification action, plezse contact Dana Cole,
Section 401 Program, at {213) 576-5733.

AQ:C"IL'\ /55

J4nathan S. Bisho%a Date
Executive Officer

California Environmental Protection Agency

i
%ot Recyeled Paper
Cur mission is io preserve and enfance the quality of California’s water resources for the benefit of present and future generalions.
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Applicant:

Applicant’s Agent:

Project Name:

Project Location:

Type of Project:

Project Description:

ATTACHMENT A

Project Information
File No. 05-007

Charles S. Mink
City of Calabasas
26135 Mureau Road
Calabasas, CA 91302

Phone: (818) 878-4225  Fax: (818) 878-4215

Sydney Temple

Questa Engineering Company

1220 Brickyard Cove Road, Suite 206
Pt. Richmond, CA 94807

Phone: (510) 236-6114 EXT 220 Fax: (510) 236-2423
Las Virgenes Creek Restoration Project

City of Calabasas area, Los Angeles County

Longitude: 1180 42’ 4”; Latitude: 340 §” 38”
Restoration of riparian habitat.

Puwrpose: The project will remove 500 feet of concrete lined
channel and replace it with a natural bed stream and extensive
native riparian plantings.

Description: In 1977, a trapezoidal concrete channel lining with a
45-foot bottom width was constructed in the Las Virgenes Creek
between Route 101 and the Agoura Road Bridge, disrupting the
wildlife corridor between the Baldwin Open Space and Malibu
Creek State Park. The concrete channel is to be removed by the
program called the Las Virgenes Creek Restoration Project. This
project places priority on the viable habitat and wildlife
connectivity so as to enable the City to implement the best
restoration strategy suitable for this area that can meet the stated
project goals while still providing adequate flood and erosion
control. The restoration project will also inciude a river-walk setting
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10.

11.

12.

13.

14.

15.

Federal
Agency/Permit:

Other Required
Regulatory Approvals:

California
Environmental Quality
Act Compliance:

Receiving Water:

Designated Beneficial
Uses:

Impacted Waters of the
United States:

Dredge Volume:

Related Projects
Implemented/to be
Implemented by the-
Applicant:

Avoidance/
Minimization
Activities:

ATTACHMENT A
Project Information
File No. 65-007

to facilitate pedestrian access and community enjoyment.

U.S. Army Corps of Engineers
NWP No. 27 (Permit No. 2005-01094-JLB)

California Department of Fish and Game
Streambed Alteration Agreement

The City of Calabasas approved the project’s Negative Declaration
on March 3, 2005.

Recetving water from Basin Plan (Hydrologic Unit No. 404.22)

MUN, REC-1, REC-2, WARM, COLD, WILD, RARE, MIGR,
SPWN, WET

Non-wetland waters (vegetated streambed): 0.00 temporary and
0.50 permanent acres
Non-wetland waters (unvegetated streambed): 0.00 temporary and
U.50 permanent acres

None

The Applicant has not identified any related projects carried out in
the last 5 years or planned for implementation in the next 5 years.

The Applicant has proposed to implement several Best
Management Practices, including, but not limited to, the following:

20f3



16.

17.

Proposed
Compensatory
Mitigation:

Required
Compensatory
Mitigation:

ATTACHMENT A

Project Information
File No. 05-007

« All construction will be completed under dry creek bed
conditions.

« Temporary water diversions will be constructed upstream of the
project site.

« Summer low flow water will be redirected into the downstream
channels so that no loss of water to downstream reaches occurs.

« Extensive use of ecrosion control blankets, hydroseeding,
revegetation, bio-degradable coir (cocnut palm fiber) blocks,
planted rock revetment, and the creation of a lower flow channel
configuration.

» The Applicant proposes to create (.5 acres of streambed
(vegetated) and enhance approximately 1.0 acres of streambed
(vegetated).

- Since the project is restoration, the Regional Board will not

require any additional compensatory mitigation.

See  Attachment B Conditions of Certifications, Additional
Conditions for modifications and additions to the above proposed
compensatory mitigation.
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ATTACHMENT B

Conditions of Certification
File No. 05-007

STANDARD CONDITIONS

Pursuant to §3860 of Title 23 of the California Code of Regulations (23 CCR}, the following
three standard conditions shall apply to this project:

1. This Certification action is subject to modification or revocation upon administrative or
judicial review, including review and amendment pursuant to §13330 of the California
Water Code and Article 6 (commencing with 23 CCR §3867).

2. This Certification action is not intended and shall not be construed to apply to any activity
involving a hydroelectric facility and requiting a Federal Energy Regulatory Commission
(FERC) license or an amendment to a FERC license unless the pertinent Certification
application was filed pursuant to 23 CCR Subsection 3855(b) and the application
specifically identified that a FERC license or amendment to a FERC license for a
hiydroelectric facility was being sought.

3. Certification is conditioned upon total payment of any fee required pursuant to 23 CCR
Chapter 28 and owed by the Applicant.

ADDITIONAL CONDITIONS

Pursuant to 23 CCR §3859(a), the Applicant shall comply with the following additional

conditions:

1. The Applicant shall submit to this Regional Board copies of any other final permits and

b

agreements required for this project, including, but not limited to, the U.S. Army Corps of
Fngineers” Section 404 Permit and the California Department of Fish and Game’s
Streambed Alieration Agreement. 'fhese documenis shaii be submiited prior io any
discharge to waters of the State.

The Applicant and all contractors emploved by the Applicant shall have copies of this
Certification, the approved maintenance plan, and all other regulatory approvals for this
project on site at all times so they are familiar with all conditions set forth.

Fueling, lubrication, maintenance, operation, and storage of vehicles and equipment shall
not result in a discharge or a threatened discharge to waters of the State. At no time shall the
Applicant use any vehicle or equipment which leaks any substance that may impact water
quality. Staging and storage areas for vehicles and equipment shall be located outside of
waters of the State.
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10.

ATTACHMENT B

Conditions of Certification
File No. (5-007

No construction material, spoils, debris, or any other substances associated with this project
that may adversely impact water quality standards, shall be located in a manner which may
result in a discharge or a threatened discharge to waters of the State.

The Applicant shall implement all necessary control measures to prevent the degradation of
water qualify from the proposed project in order to maintain compliance with the Basin Plan.

- The discharge shall meet ali effluent limitations and toxic and effluent standards established

to comply with the applicable water quality standards and other appropriate requirements,
including the provisions of Sections 301, 302, 303, 306, and 307 of the Clean Water Act.
This Certification does not authorize the discharge by the applicant for any other activity
than specifically described in the 404 Permit.

The discharge shall not: a) degrade surface water communities and populations including
vertebrate, invertebrate, and plant species; b) promote the breeding of mosquitoes, gnats,
black flies, midges, or other pests; ¢) alter the color, create visual contrast with the natural
appearance, nor cause aesthetically undesirable discoloration of the receiving waters; d)
cause formation of studge deposits; or e) adversely affect any designated beneficial uses.

The Applicant shall allow the Regional Board and its authorized representative entry to the
premises, including all mitigation sites, to inspect and undertake any acfivity to determine
compliance with this Certification, or as otherwise authorized by the California Water Code.

Application of pesticides must be supervised by a certified applicator and be in conformance
with manufacturer’s specifications for use. Compounds used must be appropriate to the
target species and habitat. All pesticides directed toward aquatic species must be approved
by the Regional Board. Pesticide utilization shall be in accordance with State Water
Resources Control Board Water Quality Order Nos. 2004-0008-DWQ and 2004-0009-
DWQ.

The Applicant shall not conduct any construction activities within waters of the State during
a rainfall event. The Applicant shall maintain a five-day (5-day) clear weather forecast
before conducting any operations within waters of the State,

The Applicant shall utilize the services of a qualified biologist with expertise in riparian
assessments during all construction activities where clearing involves areas to be partially
cleared (i.e. some vegetation is to remain in the same reach or in an adjacent reach). The
biologist shall be available on site during construction acfivities to ensure that all protected
areas are marked properly and ensure that no vegetation outside the specified areas is
removed. The biologist shall have the authority to stop the work, as necessary, if
mstructions are not followed. The biclogist shall be available upon request from this
Regional Board for consultation within 24 hours of request of consultation.
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ATTACHMENT B

Conditions of Certification
File No. 05-007

11. No activities shall involve wet excavations (i.e., no excavations shall occur below the

12.

3.

14,

seasonal high water table). A minimum 5-foot buffer zone shall be maintained above the
existing groundwater level. If construction or groundwater dewatering is proposed or
anticipated, the Applicant shall file 2 Report of Waste Discharge to this Regional Board
and obtain any necessary NPDES permits/Waste Discharge Requirements prior . to
discharging waste. Sufficient time should be allowed to obtain any such permits (generally
180 days). If groundwater is encountered without the benefit of appropriate permits, the
Applicant shall cease all activities in the areas where groundwater is present, file a Report of
Waste Discharge to this Regional Board, and obtain any necessary permits prior to
discharging waste.

All project/construction activities not included in this Certification, and which may require a
permit, must be reported to the Regional Board for appropriate permitting. Bank
stabilization and grading, as well as any other ground disturbances, are subject to restoration
and revegetation requirements, and may require additional Certification action.

All surface waters, including ponded waters, shall be diverted away from areas undergoing
grading, construction, excavation, vegetation removal, and/or any other activity which may
result in a discharge to the receiving water. If surface water diversions are anticipated, the
Applicant shall develop and submit a Surface Water Diversion Plan to this Regional Board.
The plan shall include the proposed method and duration of diversion activities, erosion and
sediment controls, and a map or drawing indicating the locations of diversion and discharge
points. The plan shall be submitted prior to any surface water diversions. If surface flows
are present, then upstream and downstream monitoring for pH, temperature, dissolved
oxygen, turbidity, and total suspended solids shall be implemented. These constituents shall
be monitored on a daily basis during the first week of diversion activities, and then on a
weekly basis, thereafter, until the in-stream work is complete. Results of the analvses shall
be submitted to this Regional Board by the i3th day of each subsequent sampling monili. A
map or drawing indicating the locations of sampling points shall be included with each

- -submittal:- Diversion-activities- shall not result in-the degradation -of beneficial -uses or

exceedance of water quality objectives of the receiving waters. Any such violations may
result in corrective and/or enforcement actions, including increased monitoring and sample
collection.

The Applicant shall restore all areas of TEMPORARY IMPACTS to waters of the United
States and all other areas of temporary disturbance which could result in a discharge or a
threatened discharge to waters of the State. Restoration shall include grading of disturbed
areas and revegetation with native species. The Applicant shall implement all necessary
Best Management Practices to control erosion and runoff from areas associated with this
project.
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16.

17.

18.

ATTACHMENT B

Conditions of Certification
File No. 05-007

The Applicant shall also provide restoration for the proposed permanent impacts to 1,00
acres of vegetation within waters of the United States/Federal jurisdictional wetlands by
crealing and enhancing riparian habitat at a minimum 1.5:1 area replacement ratio (1.50
acres). ' '

All open space and mitigation areas shall be placed within a conservation easement to
ensure preservation in perpetuity. Documentation of proper easement placement shall be
submitted to the Regional Board within one year.

The Applicant shall submit to this Regional Board Annual Mitigation Monitoring Reports
by January 1% /May 1% of each year for a minimum period of five (5) years after planting
or until mitigation success has been achieved. The report shall describe in detail all-of the
project/construction activities performed during the previous year and all restoration and
mitigation efforts; including percent survival by plant species and percent cover. This report
shall include as a minimum, the following documentation:

(a) Color photo documentation of the pre- and post-project and mitigation site conditions;

(b) Geographical Positioning System (GPS) coordinates in decimal-degrecs format
outlining the boundary of the project and mitigation areas;

{¢) The overall status of proj'ect including a detailed schedule of work;
(d} Copies of all permits revised as required in Additional Condition 1;

(e) Water quality monitoring results for cach reach (as required) compiled in an easy to
interpret format;

(f) A certified Statement of “no net loss” of wetlands associated with this project;
(g) Discussion of any monitoring activities and exotic plant control efforts; and

(h) A certified Statement from the permittee or his/her representative that all conditions of
this Certification have been met.

Prior to any subsequent maintenance activities within the subject drainages, including
clearing, maintenance by-hand, and/or the application of pesticides, the Applicant shall
submit to this Regional Board a NOTIFICATION of any such activity. Notification shall
include: (a) the proposed schedule; (b) a description of the drainage’s existing condition
and/or capacity; (c) the area of proposed temporary impact within waters of the State; (c) a
description of any existing aquatic resources (e.g., wetland/riparian vegetation); and (d) any
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I9.

20.

21.

22.

23.

ATTACHMENT B

Conditions of Certification
File No. 05-067

proposed compensatory mitigation. Notifications must be submitted a minimum of three
(3) weeks prior to commencing work activities.

All applications, reports, or information submitted to the Regional Board shall be signed:

(a) For corporations, by a principal executive officer at least of the level of vice president or
his duly authorized representative, if such representative is responsible for the overall
operation of the facility from which discharge originates.

(6) For a partnership, by a general partner.
(C) For a sole proprietorship, by the proprietor.

{(d) For a municipal, State, or other public facility, by either a principal executive officer,
ranking elected official, or other duly authorized employee.

Each and any report submitted in accordance with this Certification shall contain the
following completed declaration:

“I declare under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry of
the person or persons who managed the system or those directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true,
accurate and complete. T am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

Executed on the day of ' at
(Signature)
| (Title)”
All communications regarding this project and submitted to this Regional Roard shall

identify the Project File Number 05-007. Submittals shall be sent to the attention of the
Nonpoint Source Unit.

Any modifications of the proposed project may require submittal of a new Clean Water Act
Section 401 Water Quality Certification application and appropriate filing fee.

The project shall also comply with all requirements of the National Pollutant Discharge

Elimination System (NPDES) General Permit for storm water discharges associated with
construction activity, Order No. 99-08-DWQ. All stormwater treatment systems shall be
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25.

26.

ATTACHMENT B

Conditions of Certification
File No. (5-007

located outside of any water of the State and shall not be used as a wetland or riparian
mitigation credit.

Coverage under this Certification may be transferred to the extent the underlying federal
permit may legally be transferred and further provided that the Applicant notifies the
Executive Officer at least 30 days before the proposed transfer date, and the notice includes
a written agreement between the existing and new Applicants containing a specific date of
coverage, responsibility for compliance with this Certification, and liability between them.

The Applicant or their agents shall report any noncompliance. Any such information shall
be provided verbally to the Executive Officer within 24 hours from the time the Applicant
becomes aware of the circumstances. A written submission shall also be provided within
five days of the time the Applicant becomes aware of the circumstances. The written
submission shall contain a description of the noncompliance and its cause; the period of
noncompliance, including exact dates and times, and if the noncompliance has not been
corrected; the anticipated time it is expected to continue and steps taken or planned to
reduce, eliminate and prevent recurrence of the noncompliance. The Executive Officer, or
an authorized representative, may waive the written report on a case-by-case basis if the oral
report has been received within 24 hours.

Enforcement:

() In the event of any violation or threatened violation of the conditions of this
Certification, the violation or threatened violation shall be subject to any remedies,
~ penalties, process or sanctions as provided for under State law. For purposes of
section 401(d) of the Clean Water Act, the applicability of any State law authorizing
remedies, penalties, process or sanctions for the violation or threatened violation
constitutes a limitation necessary to assure compliance with the water quality standards

and other pertinent requirements incorporated into this Certification. '

(b} In response to a suspected violation of any condition of this Certification, the State
Water Resources Control Board (SWRCB) or Regional Water Quality Control Board
(RWQCB) may require the holder of any permit or license subject to this Certification
to furnish, under penalty of perjury, any technical or monitoring reports the SWRCB
deems appropriate, provided that the burden, including costs, of the reports shall be a
reasonable relationship to the need for the reports and the benefits to be obtained from
the reports.

(c) In response to any violation of the conditions of this Certification, the SWRCB or

RWQCB may add to or modify the conditions of this Certification as appropriate {o
ensure compliance.
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ATTACHMENT B

Conditions of Certification
File No, 05-007

27. This Certification shall expire five (5) years from date of this Certification. The Applicant

shall submit a complete application prior to termination of this Certification if renewal is
requested.
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Dry Canyon Creeks

Master Plan for Restoration
Phase | : Comprehensive Final
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26135 Mureau Road
Calabasas, California 91302-3172

Prepared By:
EDAW, Inc.
1420 Kettner Boulevard, Suite 620
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CITY OF CALABASAS
LAS VIRGENES, MCcCoOY, AND DRY CANYON CREEKS
MASTER PLAN FOR RESTORATION

PHASE I: COMPREHENSIVE STUDY

Prepared for:

City of Calabasas
Public Works Department
26135 Mureau Road
Calabasas, California 91302

Prepared by:

EDAW, Inc.

1420 Kettner Boulevard, Suite 620
San Diego, California 92101
Phone: (619) 233-1454
Fax: (619) 233-0952

Disclosure:

This project has been funded wholly or in part by the USEPA Assistance Agreement. The contents
of this document do not necessarily reflect the views and policies of the USEPA, the State, nor
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EXECUTIVE SUMMARY

The City of Calabasas (City) has three main creeks that flow through its boundaries: Las
Virgenes Creek in the Malibu Creek watershed, and Dry Canyon and McCoy Creeks in the Los
Angeles River watershed. These three creeks serve to convey storm water flows to the lower
watershed during the wet season. Smaller flows associated with rare summer storm runoff,
irrigation runoff, industrial/commercial runoff, and natural seeps and springs, pass through the
creeks on the way to Malibu Creek and the Los Angeles River. The results of local water quality
monitoring indicate that Las Virgenes Creek has elevated levels of nutrients, selenium, coliform,
scum, and trash, while Dry Canyon Creek and McCoy Creek have elevated levels of nutrients,
coliform, and trash. It should also be noted that two other creeks, Cold and Stokes Creeks, lie
within the City’s boundaries. These creeks comprise such a minor portion of the City’s
watercourses that they were not addressed in this study. Although not specifically addressed,
these two creeks may benefit from some of the general recommendations made in this report.

In order to address these water quality concerns, the City applied for, and received a 205(j) grant
from the State Water Resources Control Board (SWRCB). The overall objectives of the grant
study were to: establish baseline environmental conditions; evaluate historical changes in the
watershed; define opportunities and constraints for improving water quality (related both to Total
Maximum Daily Loads and aquatic habitat); assess opportunities and constraints to restore creek
and riparian habitat; and identify recreational and educational facilities and opportunities.

In order to accomplish the stated objectives, a combination of field evaluation and computer
modeling were employed. The field evaluation revealed that all three creeks are exhibiting the
signs of an urbanizing watershed; increased flow velocity, down cutting of the creek channel,
and increased dry season flow. However there are opportunities for both aquatic and riparian
habitat improvement throughout the study area. The computer modeling revealed that there was
insufficient water quality monitoring data to run a calibrated Better Assessment Science
Integrating Point and Nonpoint Sources (BASINS) model; however, there was sufficient data
available to utilize a non-calibrated model. Therefore a non-calibrated BASINS model was used
to evaluate the implementation of a series of source control measures and Best Management
Practices (BMPs) to reduce the nutrients reaching the creeks.

The modeling results conclude that source control measures were more effective at reducing
nitrate loading than removing ammonia and phosphate from runoff within this watershed.

City of Calabasas Master Plan for Restoration Page v
1K 154 Calabasas Restoration Master Plan.doc 9/3/2003



Structural BMPs were more effective at reducing ammonia and phosphate loading than were
source control measures.

A survey for native fish habitat for the City’s three creeks was also conducted. This survey
recommended that arroyo chub be the first species to be re-introduced because it is the most
resilient of the seven native species that have the potential to survive in the study area. Other
recommendations include educating residents about not introducing unwanted aquarium and bait
fish, removing barriers (such as those in the Calabasas Golf and County Club), and conducting
further water quality and water quantity studies to determine which sites are suitable for re-
introduction of other native fish.

Based on the field evaluation and information provided by the City Planning Department, there
are opportunities to improve educational and recreational opportunities within the City. These
opportunities include: implementing the Trails Master Plan for the City (currently under
consideration), adding watershed specific signage throughout the City, constructing
monument/signage at creek sites that are adjacent to and accessible to two local schools, and
contacting specific landowners (particularly livestock owners) to inform them of the storm water
requirements.

Page vi City of Calabasas Master Plan for Restoration
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CHAPTER 1.0
INTRODUCTION

1.1 BACKGROUND

Calabasas (City) has three main creeks that flow through its boundaries: Las Virgenes Creek in
the Malibu Creek watershed, and Dry Canyon and McCoy Creeks, in the Los Angeles River
watershed (Figure 1.1). Both watersheds, Malibu Creek and Los Angeles River, are areas of
regional prime concern. The Malibu Creek watershed is important because of its prominent
wildlife corridor and significant planning areas within the Santa Monica Mountains National
Recreation Area (SMMNRA). McCoy and Dry Canyon Creeks confluence to form Calabasas
Creek, also referred to as Arroyo Calabasas, which is one of the two creeks forming the
headwaters of the Los Angeles River. Being situated in the headwaters presents a great
challenge and opportunity to protect and enhance the Los Angeles River watershed from its

source.

Two corridors for wildlife movement have been identified within the Malibu Creek watershed,
and for this reason the watershed provides a key function for habitat linkage to the surrounding
natural areas of the Santa Monica Mountains, Simi Hills, Santa Susana Mountains, and beyond.
As one of the dual headwaters of the Los Angeles River, McCoy, and Dry Canyon Creeks
provide an opportunity for coordination with the Santa Monica Mountains Conservancy’s Los
Angeles River projects, as well as habitat for wildlife. This study is envisioned to provide a
specific, detailed implementation plan with which to direct efforts to protect and enhance these
creeks.

The Las Virgenes Creek watershed is approximately 89 percent undeveloped, although the
stream has been altered considerably below the Ventura County-Los Angeles County
jurisdictional line. Below the county jurisdictional line to Agoura Road, the creek has been
straightened, riprapped, relocated, and given other treatments typical of an urbanizing area. This
has caused accelerated water flow velocity below the concrete reach.

Previous studies of the Malibu Creek watershed have provided some baseline information for its
tributary, Las Virgenes Creek. However, Dry Canyon and McCoy Creeks have gone largely
unstudied. Dry Canyon and McCoy Creeks have both been adversely affected by urbanization
similar to the effects on Las Virgenes Creek. Large segments of these two creeks flow through
gated communities and private properties. Also, the flood control systems take the creeks

City of Calabasas Master Plan for Restoration Page 1
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underground for some stretches. These developments have largely ignored the creek as a
resource, and many areas are inaccessible to the public. This inaccessibility is due to several
factors: fencing of concrete-lined areas, steep slopes, and ravines created by erosion; lack of
resource information; and virtually no trails around the riparian area to accommodate human use.
Finding good access points to the creeks, with the least amount of disturbance for outdoor
education and increased appreciation of the creek’s resource is a major goal of this study.

The three creeks pass through Calabasas serving to convey storm water flows to the lower
watershed during the wet season, typically October to April. Smaller flows associated with rare
summer storm runoff, irrigation runoff, industrial/commercial runoff and natural seeps and
springs pass through the creeks on the way to Malibu Creek and the Los Angeles River. In
addition to conveying water from the upper watershed, the three creeks also transport
contaminants. The results of local monitoring programs indicate that Las Virgenes Creek has
elevated levels of nutrients, selenium, coliform, scum, and trash, while Dry Canyon Creek and
McCoy Creek have elevated levels of nutrients, coliform, and trash.

In 1999, the City submitted a 205(j) grant application to the State Water Resources Control
Board (SWRCB) to prepare a management plan for Las Virgenes, Dry Canyon and McCoy
Creeks, within the City boundaries. The grant was subsequently approved in the fall of 1999.
The 205(j) grant program is a federally funded program focusing on water quality planning for
local public agencies. Funded projects under the 205(j) program may include broad-based
watershed planning or plans aimed at resolving specific water quality concerns. The U.S.
Environmental Protection Agency (EPA) grants the funds annually to the SWRCB, which
distributes the funds competitively to public agencies and administers the grants. With the
increasing water-related regulations applicable to the City, it is desirable to have a master plan
document addressing these regulations and ways to achieve compliance.

1.2 GOAL

The overall goal of the project is to create a road map of opportunities for improving the natural
environment, with an emphasis on water quality, within the City’s boundaries. This project goal
coincides with the goals outlined in the Calabasas General Plan. The goal of the Conservation,
Environmental Design, and Open Space Element of the General Plan is to:

* Preserve significant environmental features within Calabasas and the City’s General Plan
study area, and provide for their wise management;
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* Define limits on the natural resources needed to support urban and rural life within Calabasas
and the City’s General Plan study area, and to ensure that those resources are used wisely,
and not abused, and

* Maintain an open space system that will conserve natural resources, preserve scenic beauty,
promote a healthful atmosphere, provide space for a variety of active and passive recreational
activities and protect public safety.

1.3 OBJECTIVES

The overall purpose of the restoration master plan is to describe specific projects that should be
implemented throughout the watersheds of the three creeks in a phased approach that will
primarily improve water quality as well as enhance habitat, increase recreational facilities, and
provide educational opportunities. The following are the overall objectives of the master plan:
» Establish baseline environmental conditions of the existing habitat within the three creeks.

* Evaluate historical land use and vegetation changes within the watersheds.

* Define opportunities and constraints for improving water quality parameters targeting
specific Total Maximum Daily Load (TMDL) contaminants for the three creeks.

* Define opportunities and constraints for improving water quality to enhance existing creek
habitat for species such as arroyo chub and steelhead trout.

* Define opportunities and constraints to restore creek and riparian habitat.

* Define opportunities and constraints to improve recreational facilities/features within the
study area.

* Define opportunities and constraints to provide educational facilities/features within the
study area.

Page 4 City of Calabasas Master Plan for Restoration
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14 METHODS

1.4.1 Pre-field Survey Evaluation of Existing Data

1.4.1.1 Previous Projects Conducted in the area

Prior to conducting the field survey, previous project reports for work conducted within the study
area were reviewed. With Dry Canyon and McCoy Creeks being located at the top of the Los
Angeles River watershed, there has been little emphasis placed on studying their features and
characteristics. Therefore, very little information was available for these two creeks. As Las
Virgenes Creek is located in the Malibu Creek Watershed, slightly more information was
available in the way of previous studies. However, much of this information is for Malibu Creek
itself, with limited focus on Las Virgenes Creek.

A Protection and Revitalization Plan for Las Virgenes Creek (2001)

One of the previous studies that focused exclusively on Las Virgenes Creek was a graduate study
conducted by Bradley Owens, completed in 2001. This study, A Protection and Revitalization
Plan for Las Virgenes Creek, was envisioned to be “used by the community as a reference and
inspiration for stewardship, and to create plans that include ‘big ideas’ that positively influence
the area for many generations.”

With that goal in mind, the study compared quantity and duration of storm water runoff from the
predevelopment era to the development within the Las Virgenes Watershed in 1999. As
expected, the analysis shows that as development (impervious surfaces) of the watershed
increased, the peak flows within the creek also increased. Mr. Owens also identified areas of the
creek that were concrete lined and determined that the combination of increased flow with the
increase in velocity from the concrete lining would increase erosion downstream of the concrete
areas. In addition to the flow studies conducted by Mr. Owens, he also qualitatively identified
habitat improvement areas, areas to enhance wildlife corridors, and potential areas to increase
public access to Las Virgenes Creek.

The Malibu Creek Watershed: A Framework for Monitoring Enhancement and Action (1998)

The Malibu Creek Watershed: A Framework for Monitoring Enhancement and Action was
completed in 1998, by the Graduate Department of Landscape Architecture, California State
Polytechnic University, Pomona. The study was prepared for Heal the Bay and the California
State Coastal Conservancy. The stated purpose of the project was to design a citizen-monitoring
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program to evaluate the water quality of the entire Malibu Creek watershed and target areas for
future studies, protection restoration, and enhancement.

The report provides an overview of the Malibu Creek watershed and the geologic and hydrologic
processes taking place within the watershed. One of the main discussion points of the report is
what processes change in an urbanizing watershed and how urbanization can change erosion and
sedimentation as well as water quality. In addition, the report provides a lengthy discussion
about citizen monitoring and the importance of organizing the data collection.

1.4.1.2 Water Quality Data

Water quality data are collected by various agencies and organizations within both the Malibu
Creek watershed and the Los Angeles River watershed. However, there are limited monitoring
stations within Calabasas (Figure 1.2). The two main groups that complete the monitoring
within the project area are the City with the Adopt-a-Creek Program and Heal the Bay’s Stream
Team. The Ventura County Department of Public Works also has one monitoring station on
Las Virgenes Creek, near the Los Angeles County-Ventura County jurisdictional line. Water
quality data collected for this project are presented in Appendix C, including data on nutrients,
dissolved oxygen, temperature, pH, fecal coliform, and other consituents from the three creeks.

City of Calabasas Adopt-a-Creek Program

The Adopt-a-Creek Program uses City staff teamed with volunteers to conduct quarterly
monitoring at a total of 10 stations: 6 along Las Virgenes Creek and 2 each for McCoy and Dry
Canyon Creeks. At each station a total of 9 parameters are measured in the field and
42 parameters are assessed by laboratory analysis (Table 1.1). The overall results are sent to the
Regional Water Quality Control Board — Los Angeles Region (RWQCB-LA) periodically.

Heal the Bay — Stream Team

Heal the Bay sponsors the Stream Team, which is a group of volunteers who conduct water
quality monitoring throughout the Malibu Creek watershed. Under the leadership of Heal the
Bay staff, these volunteers have also conducted habitat assessments within the watershed. The
Stream Team conducts monthly monitoring at three stations along Las Virgenes Creek. At each
station, 17 parameters are measured in the field, and 1 parameter is determined by laboratory
analysis. In addition to the constituent analysis, the Stream Team also evaluates the Index of
Biological Integrity (IBI) for discrete stream segments. The IBI evaluations use benthic
macroinvertebrates to determine long-term vitality of the specific stream based on the
community of invertebrates identified.
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Table 1.1. Overview of the Water Quality Analysis Conducted in the Las Virgenes Creek Watershed

Stream

Ventura

Analysis

Constituents Sampled

Analysis Method

Team

Analysis Method

County

Method

Air Temperature X Thermometer X
Water Temperature X LaMotte DO 4000 Meter X YSI 55 or 550
Water Clarity X Visual X Visual
Water Color X Visual X Visual
Odors X X
Floatables X Visual X Visual
Biological Floatables X Visual X Algae protocol
Turbidity, NTU X LaMotte 2020 Turbidimeter
pH X pH Tester2 X Cole Parmer pH Testr2 X na
Flow X Global Flow Probe X Flowmate II
Chloride (CI-), mg/l X na
Phosphorus, Dissolved, mg/1 X na
Phosphorus (P) Total, mg/l X EPA 365.2 X na
Phosphate (P04) X Ascorbic acid reduction X na
Ammonia Nitrogen (NH3-N), mg/1 X EPA 350.2 X LaMotte SMART Colorimeter X na
Nitrate Nitrogen (NO3-N), mg/I X EPA 353.3 and Cadmium reduction X LaMotte SMART Colorimeter
method
Nitrate (mg/1) X na
Nitrite Nitrogen (NO4-N), mg/1
NO03+N02+N ppm X Cadmium reduction method
Total Kjeldahl Nitrogen (TKN), mg/1 X na
Biological Oxygen Demand (BOD), X na
mg/l
Chemical Oxygen Demand (COD), X na
mg/l
Total Organic Carbon (TOC), mg/1 X na
Dissolved Oxygen X Winkler Method, La Motte, EPA 4500- X YSI Model 55 or 550
G, EPA 360.1
Total Suspended Solids (TSS), mg/1 X na
Total Dissolved Solids (TDS) X TDSTester 20 X X na
Conductivity X (mS) | 19830-00 Cole Parmer or YSI 30 X na
(umhos/cm)
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Ventura Analysis

Constituents Sampled Analysis Method Analysis Method County Method
Total Hardness, mg/1 X EPA 130.2 X na
Coliform, Total, mpn/100ml X EPA 9221 IDEXX Quanti-tray 2 X na
Coliform, Fecal, mpn/100ml X EPA 9221 IDEXX Quanti-tray 2 X na
Enterococcus, Fecal, mpn/100ml X EPA 9230B X IDEXX Quanti-tray 2
Streptococcus, Fecal, mpn/100ml X na
Arsenic, (As), Dissolved, pg/l X na
Arsenic, (As), Total, pg/l X na
Cadmium (Cd), Dissolved, pg/l X na
Cadmium (Cd), Total, pg/l X na
Chromium (Cr), Dissolved, pg/l X na
Chromium (Cr), Total, pg/l X na
Copper (Cu), Dissolved, ng/l X EPA 200.8 X na
Copper (Cu), Total, pg/l X EPA 200.8 X na
Lead (Pb), Dissolved, pg/l X na
Lead (Pb), Total, pg/l X na
Mercury (Hg), pg/l X na
Mercury (Hg), Dissolved, ng/l X na
Mercury (Hg), Total, ng/l X na
Nickel (Ni), Dissolved, pg/l X na
Nickel (Ni), Total, pg/l X na
Selenium (Se), Dissolved, pg/l X na
Selenium (Se), Total, pg/l X EPA 200.8 X na
Silver (Ag), Dissolved, g/l X na
Silver (Ag), Total, pg/l X na
Zinc (Zn), Dissolved, pg/l X EPA 200.8 X na
Zinc (Zn), Total, pg/l X EPA 200.8 X na
Aldrin X EPA 508
Chlordane-alpha X EPA 508
Chlordane-gamma X EPA 508
Clorneb X EPA 508
Chlorthalonil X EPA 508
DCPA X EPA 508
4,4-DDD X EPA 508
4,4-DDE X EPA 508
City of Calabasas Master Plan for Restoration Page 9
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Ventura Analysis

Constituents Sampled Analysis Method Analysis Method County Method

4,4-DDT X EPA 508

Dieldrin X EPA 508

Endosulfan | X EPA 508

Endosulfan sulfate X EPA 508

Endrin X EPA 508

Endosulfan 11 X EPA 508

Etridiazole X EPA 508

HCH-alpha X EPA 508

HCH-beta X EPA 508

HCH-delta X EPA 508

HCH-gamma X EPA 508

Heptachlor X EPA 508

Heptachlor epoxide X EPA 508

Hexachlorobenzene X EPA 508

Methoxychlor X EPA 508

cis-Permithrin X EPA 508

Propachlor X EPA 508

Trifluralin X EPA 508

Diazinon, pg/l X EPA 507

Chlorpyrifos, pg/l X EPA 507

Macroinvertebrates IBI Method
Toxicity (TIE) X na

mg/l = milligrams per liter

pg = micrograms per liter

NTU = nephelometric turbidity unit
DCPA= dicyclopentenyl acrylate

na = not available
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1.4.1.3 Aerial photographs

Aerial photographs were used to identify both existing and historic conditions within the
watersheds.

Historic

Historical aerial photographs of the area were reviewed from the collection located at California
State University Northridge. The photographs reviewed were from 1960, 1975, and 1989 (see
Figures 1.3, 1.4a, 1.4b and 1.5). Figure 1.3, from 1960 (unknown scale), shows primarily the
McCoy Creek watershed with Mulholland Highway near the bottom of the photograph. Figure
1.4a, and 1.4b, from 1989 (unknown scale), show the study area. The Las Virgenes Creek
watershed is shown in Figure 1.4a, and the McCoy and Dry Canyon Creek watersheds shown in
1-4b. Figure 1.5 from 1975 (unknown scale) show the entire study area with Las Virgenes Creek
on the left and McCoy and Dry Canyon Creek shown on the right of the photograph. The
evaluation of these photographs was used to determine the land use history of the watersheds
(see Section 2.1, Land Use).

Current

A recent aerial photograph (2002) for the project area was supplied by Mountains Restoration
Trust. This photograph was used to evaluate current land use within the study area and for use in
developing field and report maps.

1.4.1.4 Cooperating Organizations
The following organizations were contacted and supplied information for this study:

* Las Virgenes Municipal Water District

* Mountains Restoration Trust

* Los Angeles County Department of Public Works — Watershed Division
* Heal the Bay

* Resource Conservation District of the Santa Monica Mountains

* (alifornia Department of Parks — Malibu Creek State Park

* Regional Water Quality Control Board, Los Angeles Region
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Figurel.3

Historical Aerial Photograph
May 20, 1960
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Figurel.4a
Historical Aerial Photograph
January 24, 1975
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Figure 1.4b
Historical Aerial Photograph
January 24, 1975
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Figure 1.5

Historical Aerial Photograph
December 12, 1989
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1.4.2 Field Survey Evaluation

1.4.2.1 Watershed Survey

A driving survey was conducted for each of the three watersheds to evaluate land use practices,
storm water program controls, approximate location of storm drain outlets, appropriate potential
signage locations, and identification of potential park, education, and recreation facility
locations.

1.4.2.2 Stream Walk (Habitat Assessment)

Baseline conditions for Las Virgenes, Dry Canyon, and McCoy Creeks were assessed during
field visits performed in January and March 2003. The riparian assessment procedure developed
for this project evaluated physical and hydrological properties of stream reaches, presence of
plant and animal species, and adjacent vegetation communities and land uses. Each stream was
walked from the upper reaches to lower, and unique characteristics were photographed and
documented on field maps. This information was then used to identify potential areas for habitat
restoration as described in Chapter 4.0.

1.4.3 Modeling

The watershed modeling was completed by Everest International Consultants (Everest)
(Appendix A). Everest, as part of the EDAW team, worked collaboratively with the City to
develop restoration measures and the model was then used to simulate the corresponding flow
and water quality conditions.

The purpose of the watershed modeling study was to develop restoration measures and assess the
effectiveness of those measures, at improving water quality within the creeks. The following
objectives were developed to achieve this purpose:

* Select appropriate watershed model.

* Acquire information needed to conduct watershed modeling.

* Identify any data gaps related to the scope of work.

* Develop conceptual models of the two watersheds.

* Perform watershed modeling to establish existing/baseline conditions.
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* Develop restoration measures aimed at improving water quality.

* Conduct watershed modeling to analyze and evaluate measures.
Scope of Modeling Study

The scope of the watershed modeling study was limited to an analysis of watershed hydrology
and nutrients. Existing, available water quality and flow information and data were used for the
modeling study as resources were not available to conduct additional data collection for these
parameters. The nutrient model simulations were focused on the portion of the creeks that flow
through the City’s boundaries, along with the corresponding watershed areas. The original intent
of the study was to conduct the watershed modeling using a calibrated model. However, an
initial review of the available data revealed that the data are insufficient for model calibration;
therefore, the scope was modified to allow the use of an uncalibrated watershed model for
alternative development and evaluation. The uncalibrated model was used to perform a relative
comparison for nutrient reductions between different model simulations.

Approach

The study approach based on the application of a numerical watershed model was developed to
meet the study objectives. Potential models were reviewed and a suitable model was selected
that met the purpose and objectives of the study. Conceptual models of the three sub-watersheds
under existing conditions were developed, and the model was used to establish existing
conditions. The results of the existing condition simulations were used to establish baseline
values for subsequent comparison with the various restoration measures. The EDAW team
worked collaboratively with the City to develop restoration measures, and the model was then
used to simulate the corresponding flow and water quality conditions. The results of the model
simulations conducted with the restoration measures were compared to the baseline results to
determine the effectiveness of the various restoration measures at improving water quality. The
results of the various alternatives were also compared against one another to gauge the
effectiveness of the restoration measures. This last step provided useful information in the
development of the overall restoration alternatives for the creeks.

Watershed Model Selection

The EPA has developed a suite of numerical models and a graphical user interface that can be
used to analyze watershed hydrology and water quality. This system, known as the Better
Assessment Science Integrating Point and Nonpoint Sources (BASINS), is a multipurpose
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environmental analysis system designed for the application of watershed approaches to improve
water quality. The BASINS system supports the development of TMDLs as required by Section
303(d) of the Clean Water Act. The BASINS suite allows for flexible analysis at varying
geographic scales and it includes a compilation of environmental data from various government
agencies migrated into a geographic information system (GIS) framework. Environmental data
are available for watersheds as defined by hydrologic unit codes (HUCs). BASINS allows for
manipulation of watershed characteristics to delineate watershed boundaries and calculate setup
parameters for the component simulation models that comprise the BASINS system.

The Hydrological Simulation Program — Fortran (HSPF) model, a component of the BASINS
system, was selected for this study for the following three reasons. First, HSPF is a component
of BASINS and BASINS is one of the models currently accepted for use by the EPA for loading
allocation determination as part of the TMDL program. Second, the model was capable of
meeting all the technical requirements of the study purpose, including simulation of watershed
hydrology, stream flows, and contaminant loading. The model also allows for relatively easy
incorporation of watershed restoration measures such as best management practices (BMPs)
(e.g., CDS units), land use changes (e.g., conversion of urban areas to open space), and source
control (e.g., reclaimed water use changes). Third, HSPF is currently being used by the
RWQCB-LA to establish the TMDL allocations for nutrients and bacteria within the Malibu
Creek watershed.

HSPF Model Description

HSPF is a comprehensive watershed modeling package for simulation of watershed hydrology
and water quality for both conventional and toxic organic pollutants. It is the only
comprehensive model of watershed hydrology and water quality that allows the integrated
simulation of land and soil contaminant runoff processes with in-stream hydraulics, water
temperature, sediment transport, nutrient, and sediment-chemical interactions (EPA 2001a).

HSPF simulates the movement of water, sediment, and contaminants over the land surface and
through the soils of a watershed; computes resultant flows, sediment transport, and contaminant
concentrations in the collecting streams; and provides water discharge, sediment discharge, and
contaminant loading to the receiving waters. In summary, HSPF simulates all the hydrological
processes within the hydrologic cycle.

For a given watershed with known characteristics such as land uses, vegetative cover, and soil
conditions, HSPF computes the transport of water, sediment, and contaminants throughout the
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watershed on a continuous basis under continuous meteorological forcing such as precipitation,
temperature changes, and evaporation. HSPF permits complex physical and chemical
interactions and transformations of contaminants in the watershed and streams, thereby providing
relatively accurate estimates of contaminant loading into the receiving water. The model outputs
simulation results in the form of time histories of runoff flow rate, sediment load, and
contaminant concentrations at any point of interest within the watershed.

Given the long-term periods of analysis and the comprehensive nature of the processes being
simulated, HSPF requires extensive hydrology and water quality data for successful application.
Data are needed to characterize the watershed, creek, hydrology, meteorology, and water quality.
In addition, for optimal accuracy of the modeled output, the input data should cover the same
period of record, or the various data records should be verified to make sure all data are
representative of the period being modeled. The data required to conduct watershed modeling
using HSPF are listed below.

Watershed Characteristics

* Topography
e Land use
¢ Soil characteristics

*  Water table depth
Creek Characteristics

* Thalweg elevation profiles

* Cross-section geometries for main channel and overflow planes
* Bottom conditions (earth, vegetation type, rock types)

* Creek rating curve for depth versus flow

e Seasonal variation of creek characteristics
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Hydrology

* Continuous precipitation records for local area at hourly interval and corresponding creek
flow at multiple locations for each creek (Las Virgenes Creek 5 to 10 locations; McCoy and
Dry Canyon Creeks 1 to 3 locations per creek)

* Groundwater data, including flow and water table depths
Meteorology

* Evapotranspiration

* Temperature (minimum and maximum) and dew point
e Wind

* Solar radiation

¢ Cloud cover

Water Quality

* Location, type, and concentration of point sources of contaminants

* Location, type, and concentration of nonpoint sources of contaminants

HSPF Model Calibration Discussion

As with any numerical model, HSPF requires calibration to provide accurate estimates of the
various model outputs for a given watershed. Typically, the model will be calibrated by first
performing simulations over a given period and then comparing the output to measured values of
flow, contaminant loading, and contaminant concentrations. The various model parameters (e.g.,
initial contaminant storage, atmospheric deposition, and friction) will then be adjusted within
accepted limits until the model results match the measured values within an acceptable limit.
Therefore, successful calibration requires simultaneous, continuous flow and water quality
constituent measurements across the watershed at a level sufficient to resolve the expected
variation of these parameters.

The City has been monitoring water quality since 1998 as part of the Adopt-A-Creek Program.
The monitoring program consists of instantaneous measurements of various water quality
constituents accomplished through direct measurements as well as grab sample collection and
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subsequent analysis. Instantaneous flow measurements were usually collected; however, no
continuous flow measurements were collected as part of the program. Given that no continuous
flow or water quality constituent measurements were made within the portion of the three sub-
watersheds located within Calabasas, the data were insufficient to conduct a meaningful
calibration of the HSPF model for this study. Hence, instead of using a fully calibrated HSPF
model, a conceptual model built upon literature values was used for this study. Nevertheless, the
conceptual model was verified against analytical methods in flow estimates, as well as
comparison with other studies in the regions for pollutant loadings. Details about the conceptual
model setup are provided in section 3 of Appendix A.
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CHAPTER 2.0
SITE ASSESSMENT

2.1 LAND USE
This section outlines the changes in land use of the Calabasas area from historic time to the
present. Various sources were used to develop this land use perspective, including aerial

photographs and City resources.

2.1.1 Historic Land Use

For thousands of years Native Americans occupied the coastal California region. The Chumash
is the first known tribe to inhabit the area now known as the City of Calabasas. In addition to the
Chumash, the Gabrieleno/Tongva inhabited the area just south of Calabasas and then extended
into the Los Angeles basin area. The mild climate and abundant flora and fauna in the area
provided ample resources for hunting and gathering. Such resources enabled the Chumash to
construct permanent villages, which were connected by established trails. Despite the
permanence of their settlements, the Chumash lifestyle had a limited impact on the region (City
of Calabasas 1994).

The Chumash had little contact with non-Native Americans until the 18" century, when the
Spanish began exploring California. Spaniards such as Gaspar de Portola and Juan de Anza
journeyed along the coast via trails established by Native Americans. Shortly after the arrival of
such explorers, Spanish missionaries traveled into California to convert Native Americans to
Christianity. They established 21 missions on the Californian coastline from San Diego to
San Francisco. San Fernando Rey de Espafia and San Gabriel Arcangel are the two closest
missions to Calabasas and are both located in Los Angeles County. The missions forever
changed the way of life for Native Americans in California. The missionaries introduced
livestock, exotic plants, and roads.

El Camino Real, translated as “The Royal Highway,” was the main artery for moving goods and
information between the missions. Today Ventura Freeway (Highway 101) runs close to the
original alignment of El Camino Real. With the establishment of more missions, travel along
El Camino Real intensified. The increased road use, combined with agricultural settlements,
escalated impacts on the land (California Missions 2002; Maslach 2000).
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While the presence of the missions changed land use patterns and cultural traditions in
California, it was the arrival of the Spanish-Mexican ranchers that began to significantly impact
the land. At the beginning of the 19" century, the Mexican government granted large ranches in
California to Mexican citizens. The new landowners brought intensive land uses to the area. To
stake their land claim, the ranchers built permanent structures, planted crops, and introduced
large herds of longhorn cattle. Furthermore, they established additional infrastructure to help
communication and trade between settlers and missions.

Heavy grazing and clearing of trees for agriculture had a large impact on the native plants and
trees. Native grasses could not compete with weeds and exotic plants brought by the Mexicans.
Meadows were quickly established in grazing areas where live and valley oak once thrived
(Maslach 2000).

Meanwhile, American homesteaders trying to stake their own claims in California moved into
the Calabasas region in the mid-19" century. By the end of the century, Mexican and American
ranches were broken into small farms. Soon, however, water ran low due to limited surface and
well water in the area. Eventually this water shortage forced the ranchers to leave for more
hospitable land.

The beginning of the 20" century brought new land uses to the Calabasas region. The area’s
proximity to the metropolis of Los Angeles made the mountainous region a desirable spot for
recreation, filmmaking, and suburban residential development. The area began to grow
substantially after 1958, in conjunction with the formation of the Las Virgenes Municipal Water
District (LVMWD).

Las Virgenes Creek

Las Virgenes Creek is part of the Malibu Creek watershed. As shown in Figure 2.1, the creek
begins in the undeveloped area of Ventura County and extends south to join Liberty Canyon
Creek just north of Mulholland Highway. The area surrounding Las Virgenes Creek developed
slowly during the 20" century. Due to the creation of Malibu Creek State Park (MCSP) and
SMMNRA, much of the land is preserved in a natural state.

Las Virgenes Creek is an important area within the Malibu Creek watershed due to passing
through MCSP and SMMNRA as it flows into Malibu Creek and eventually the Pacific Ocean.
The area has long been desirable for filming and recreation and is deemed a significant national
resource area protecting the rare Mediterranean ecosystem and our cultural heritage.
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Figure 2.1
Watershed Map
Las Virgenes Creek
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In the early 1900s, a group of businessmen acquired land to create Crags Country Club in
present-day MCSP. The club employees maintained a farm on the property and added
recreational activities. By 1941, the club was closed and 20" Century Fox began to film movies
on the land. In 1946, the studio decided to purchase the property. Numerous films and
commercials were filmed in the dramatic scenery until the State of California bought the land in
1974. MSCP was established to restore and preserve the natural beauty of the area, opening to
the public in 1976. Two years later, SMMNRA was established through combined efforts of
public and private entities.

The area adjacent to the intersection of Ventura Freeway and Las Virgenes Road experienced
little land use development until the 1940s. In the 1940s, the area south of the freeway was
dotted with agriculture. This area continued to experience limited growth until the 1980s. North
of Ventura Freeway, land development occurred earlier, with a few houses established in the
1940s. By the 1970s, the area was developed as a residential subdivision and, throughout the
1980s and 1990s, the area experienced heavy development up to the Ventura County
jurisdictional line.

Today, Las Virgenes Canyon is a mix of open space and developed land. Most of the
development is residential with limited commercial development near the Ventura Freeway.
Unlike Dry Canyon or McCoy Creeks, most of Las Virgenes Creek flows in its natural state from
the Simi Mountains to Malibu Creek.

Dry Canyon Creek

Dry Canyon Creek is part of the Los Angeles River watershed. As shown in Figure 2.2, Dry
Canyon Creek begins in the Calabasas Highlands area, flows parallel to Mulholland Drive, then
north along Old Topanga Canyon Road to the confluence with Calabasas Creek. Dry Canyon
Creek and its surroundings have been highly impacted by large residential developments since
the start of the 20™ century although there are numerous patches of open space spotting the
canyon. Dry Canyon Creek’s tributary along Old Topanga Canyon Road maintains its rural
character.

At the turn of the 20™ century, most of the land surrounding the northern end of Dry Canyon
Creek was agricultural. Harry Warner of Warner Brothers Pictures owned a large parcel on the
eastern side of Calabasas. In 1921, he donated a portion of his estate to the newly founded
Motion Picture and Television Fund (MPTF).
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In the 1920s, the first residential subdivision in Calabasas was built in the mountains just east of
Dry Canyon Creek. William Lingenbrick and C. Henry Taylor purchased 140 acres of land to
build an artists’ colony for the large number of movie directors, writers, sculptors, and architects
in the region. In 1931, the development was named “Park Moderne.” The area still exists today,
located behind Calabasas High School.

Even with the new development, the predominant land uses around Dry Canyon Creek continued
to be agriculture and open space until post-World War II. After the war, Edison Company
envisioned building a large residential development with the atmosphere of a country club.
Calabasas Park was created from their vision. The first section was built near Dry Canyon Creek
in the 1960s and included the creation of artificial Lake Calabasas.

The growth of large housing developments in Calabasas made it necessary to increase the
number of roads in the area. New roads for the housing developments were built and, starting in
1955, Ventura Boulevard, which ran close to the original El Camino Real, was upgraded to
become the Ventura Freeway (Highway 101).

By the 1970s, agricultural land had mostly disappeared from east Calabasas. Moreover, the
eastern region was considered fully built out by the late 1980s. Today Dry Canyon is suburban
with a mix of multiple-family and single-family residences in the northern area and rural
residential housing in the mountainous southern region. Due to roadway and residential
development, most of Dry Canyon Creek runs through private property and in some areas in
underground pipes.

McCoy Creek

McCoy Creek is also part of the Los Angeles River watershed. As shown in Figure 2.3, McCoy
Creek flows from within the New Millennium housing development, parallel to Parkway
Calabasas, continues in a northeast direction, past Calabasas Lake, past Leonis Adobe, and into
the Calabasas Creek. McCoy Creek and the adjacent area were greatly impacted by large
suburban housing developments after World War II. While most of the natural landscape has
been altered, some of the cultural resources were saved from demolition and preserved.

The famous Leonis Adobe is located near the intersection of the Ventura Freeway and
Mulholland Drive. The adobe was built in 1844, by an unknown person. Miguel Leonis and his
wife Espiritu lived in the house together for 10 years until his death in 1889. Their son Juan
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Mendez inherited the ranch and adobe after Espiritu’s death in 1906. Over the next 15 years,
Mendez sold pieces of the ranch. He sold the last parcel in 1921.

From the 1920s to the end of World War II, McCoy Canyon was characterized by a few
mountain homes and open space. With the creation of Calabasas Park in the 1960s, McCoy
Canyon was forever changed. As part of its country club residential vision, Edison Company
built a Tennis and Swim Club near the Leonis Adobe and continued residential build-out of
McCoy Canyon. Near the top of the canyon, the Calabasas Golf and Country Club was built,
surrounded by large rural residential houses.

The creation of Calabasas Park increased development pressures in the Canyon. Leonis Adobe
was almost demolished in the early 1960s, when Kathy Beachy purchased it in 1963. In 1975,
Leonis Adobe was listed on the National Register of Historic Places. Preserving Leonis Adobe
was the start of restoring Old Town Calabasas and its history. The Plummer House, once the
oldest house in West Hollywood, was moved adjacent to the adobe in 1983. With the adobe
saved and the addition and restoration of other historic buildings, the area opened as Old Town
Calabasas in 1998 (Leonis 2002; City of Calabasas 1994).

Today, McCoy Canyon is characterized by gated, large, single-family homes and the golf course.
Old Town is preserved and the Leonis Adobe and Plummer House are museums. Connecting
Old Town to the residential areas of McCoy Canyon is Parkway Calabasas. It is a fully
improved four-lane roadway, which follows adjacent to McCoy Creek. During the land
development, McCoy Creek was rerouted down the mountains with sections now underground.

2.1.2 Current Land Use

Current land use within the City is outlined within the City’s General Plan (Figure 2.4). As
stated, the Calabasas General Plan is intended to be a “constitution” for local decision makers.
The General Plan addresses immediate, mid-, and long-term issues concerning environmental
sensitivity and preservation needs, public services, the economic vitality of the community, and
environmental constraints. Land use and policy determinations can thus be made within a
comprehensive framework that incorporates public health, safety, and “quality of life”
considerations in a manner that recognizes the resource limitations and the fragility of the
community’s natural environment.
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The Calabasas area has continued to develop from historic times to present. This continued
development is represented by a decrease in open space and increase in the urban area within the
study area (Table 2.1).

Table 2.1. Land Use Within the Study Area

Open Space Area Urban Area Agricultural Area
Watershed (acres) (acres) (acres)
Las Virgenes Creek 10,281 1,325 101
Dry Canyon Creek 2,082 909 0
McCoy Creek 1,339 383 0

Las Virgenes Creek

Narrow stretches of land designated as Open Space (OS) are located along the eastern bank of
Las Virgenes Creek near the northern City boundary and along the east side adjacent to Lost
Hills Road continuing along both banks southeast toward Agoura Road. Both areas are
positioned between various residential uses. In addition, much of the City’s land to the east of,
but not adjacent to, the southernmost reaches of Las Virgenes Creek is designated for OS use.
The purpose of lands with this designation is to protect public health and safety, preserve
sensitive environmental resources, or manage resources.

A small area southwest of the intersection of Lost Hills Road and Las Virgenes Road has been
designated as Public Facilities (PF). This designation is assigned to land held by public agencies
for the primary purpose of providing active and passive recreational opportunities. The land
adjacent to Las Virgenes Creek is currently being used or is designated for residential, and
commercial uses.

All lands located within 500 feet of Las Virgenes Road are within the viewshed designated by
the Scenic Corridor overlay zone. All development and proposed land use within this zoning
district require a special land use permit and must include elements that ensure enhancement and
beautification of the scenic corridor.

According to City Public Works personnel all housing and commercial areas in the watershed are
connected to a sanitary sewer system. The wastewater generated by these uses are pumped to
and treated by the Las Virgenes Municipal Water District.
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Dry Canyon Creek

Near the northern border of Calabasas, Dry Canyon Creek is flanked on each side primarily by
residential uses. As the creek winds northeast along Mulholland Highway, it is bordered by a
mix of residential uses and lands designated Hillside-Mountainous (HM). HM lands have a
Maximum Land Use Intensity of one dwelling unit per 10 acres, or one dwelling unit per existing
lot, whichever is greater. Because of physical constraints and safety issues on certain properties,
some parcels cannot be built upon.

East and west of the intersection of Dry Canyon Cold Creek Road and Mulholland Highway, the
north bank of the creek is adjacent to land designated as OS. Separated from this area by a small
residential use is a second OS designation, which borders the creek for a short distance. The
opposite bank of the creek in this area is bordered by HM lands.

All lands located within 500 feet of Mulholland Highway are within the Scenic Corridor overlay
zone. Within the viewshed, all development and proposed land use require a special land use
permit and must include elements that ensure enhancement and beautification of the scenic
corridor.

According to City Public Works personnel there is an unknown number of active septic systems,
possibly approximately 50, within the watershed. There is no information currently available as
far as location or condition of these systems. All other housing and commercial uses within the
watershed are connected to the sanitary sewer system.

McCoy Creek

The area northwest of the golf course along McCoy Creek, designated as open space on the land
use and zoning maps, is now undergoing major development based on the review of the aerial
photograph. The development in this area is known as New Millennium development.

McCoy Creek is primarily surrounded by commercial and residential land designations. A long
segment of the stream flows through lands designated as OS and occupied by a golf course. A
small segment of the creek located near the northern City border is adjacent to the OS land
designation that includes Lake Calabasas.

According to City Public Works personnel all housing and commercial areas in the watershed are
connected to a sanitary sewer system. The wastewater generated by these uses are pumped to
and treated by the Las Virgenes Municipal Water District.

Page 36 City of Calabasas Master Plan for Restoration

1K154 Calabasas Restoration Master Plan.doc 9/3/2003



2.1.3 Future Land Use

Future land use is difficult to determine at this time and will depend on the actions of the City
Council as well as actions taken by adjoining jurisdictions. Land use is governed by the City
General Plan; however, this plan can be changed, updated, and amended at different times to
allow for changes in future land use. In the Las Virgenes Creek watershed, land use is not only
governed by the City, but also by Ventura County, Los Angeles County, and the City of Agoura
Hills. In the Dry Canyon and McCoy Creek watersheds, land use is governed by both Calabasas
and the City of Los Angeles.

It can be expected that the area in and around Calabasas will continue to develop with the
resulting increase in impervious area within the watersheds. This increase in impervious area
will increase runoff quantity and velocity unless controls are mandated on all new development
with the watersheds. However, all of the contributing municipalities are subject to NPDES
Permit regulations and do impose strict urban storm water mitigation requirements on all new
developments. NPDES development planning regulations focus on minimizing impervious
surfaces, implementing peak flow controls, and providing structural pollution prevention devices
for filtration of storm water runoff from urban development.

2.2  BIOLOGY

Biological resources within the study area were compiled based on a site visits, and a review of
existing environmental documentation for the region. Information reviewed included the
California Natural Diversity Data Base (CNDDB) (CDFG 2003) as well as documents pertaining
to Malibu Creek State Park, and the Santa Monica Mountains National Recreation Area. The
most through information concerning biology in the study area is from studies conducted within
Malibu Creek State Park. There was very little existing information specific to the Los Angeles
River Watershed, therefore except where specifically noted the species can be expected to occur
throughout the study area.

Plant Communities

Based on vegetation surveys of the area, as well as descriptions provided in R.F. Holland’s
Preliminary Descriptions of the Terrestrial Natural Communities of California, the plant life of
the study area can be divided into six different plant communities, i.e., chaparral, oak woodland
and valley oak savanna, riparian woodland, grassland, coastal sage scrub, and fresh water
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wetland. These plant communities are briefly described below. In addition, this section provides
information on sensitive plant species that have the potential to occur within the study area.

Chaparral

The chaparral plant community covers much of the undisturbed hillside areas north of the
Ventura — Los Angeles County line as well as limited areas within the study area. Chaparral
consists of a variety of plants that thrive in poor, dry, sandy, rocky soils. In addition, the plant
species associated with chaparral have evolved in a landscape that is subject to periodic fires, and
hence have developed adaptations to fire that allow for their continued survival or
reestablishment following fire. Heavy chaparral cover provides hillside stabilization thereby
minimizing erosion, which in turn minimizes sedimentation loading into the creeks. Chaparral
species in the study area include, but are not limited to, ceanothus (Ceanothus spp.), chamise
(Adenostema fasciculatum), currant (Ribes sp), fuchsia-flowered gooseberry (Ribes speciosum),
black sage (Salvia mellifera), purple sage (Salvia leucophylla), holly-leaf cherry (Prunus
ilicifolia), holly-leaf redberry (Rhamnus ilicifolia), laurel sumac (Malosma laurina), mountain
mahogany (Cercocarpus betuloides), poison oak (Toxicodendron diversilobum), scrub oak
(Quercus berberidifolia in Jepson), sugar bush (Rhus ovata), and toyon (Heteromeles
arbutifolia) (McAuley 1996b).

Oak Woodland and Valley Oak Savanna

The oak woodland plant community is dominated by coast live oaks (Quercus agrifolia). In
some areas, thick oak woodland, which also includes elderberry (Sambucus mexicana), walnut
(Juglans californica), laurel sumac, and several herbaceous plants, forms a forest environment.
A number of small shrubs and animals live within the protective borders of the oak woodland.
Oak woodland communities are considered sensitive because of their scarcity, limited range, and
high wildlife value. Valley oaks (Quercus lobata) once covered large areas of flatlands forming
open savannas, but now only a few isolated stands remain. The valley oak is the largest native
oak, and grows in fertile soils. The valley oak woodlands just south of the study area in Malibu
Creek State Park, define the southernmost extent of this species’ range. This range also extends
east into the Dry Canyon Creek watershed. However, within the Dry Canyon Creek watershed
the valley oak woodland has been disturbed by increased development in the area.

Riparian Woodland

Riparian communities are situated along stream courses and adjacent stream banks. Most
riparian species are restricted to areas of a high water table (e.g., drainages), and require moist,
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bare mineral soils for germination and establishment, much like the conditions following
periodic flooding (Holland 1986). The riparian woodland plant community consists of plants
located along primarily along Las Virgenes Creek, and at a much smaller scale along Dry
Canyon Creek. The trees and plants associated with the riparian habitat include sycamore trees
(Platanus racemosa), cottonwoods (Populus spp.), California bay (Umbellularia californica),
ash (Fraxinus spp.), cattail (Typha latifolia, and T. domingensis), mule fat (Baccharis
salicifolia), willows (Salix spp.), and a variety of flowering plants.

Grasslands

Grasslands consist of low-growing herbaceous species dominated by annual and perennial
grasses and forbs. Grazing and cultivation in the Las Virgenes Creek watershed have left very
little native grass. The native grasses (e.g., purple needle-grass, Nassella pulchra; California
brome, Bromus carinatus; and blue wildrye, Elymus glaucus) that are present are located in the
area south of the City in Malibu Creek State Park. Within the park they occur in small, isolated
patches, remnants of the former large expanses of native grasses that once characterized the
foothills and flatlands. Today, the dominant grasses in the study area are introduced, nonnative
grasses (e.g., various bromes, Bromus spp.; wild oats, Avena spp.; and ryegrasses, Lolium spp.).
Open fields contain a mix of grasses and flowering plants (McAuley 1996b). Forbs found in the
grassland community within the study area include, but are not limited to, California poppy
(Eschscholzia spp.), tarweed (Hemizonia spp.Madia spp.), lupines (Lupinus spp.), lilies (variety),
clover (Trifolium spp.), asters (variety), fennel (Foeniculum vulgare), and coyote melon
(Cucurbita spp.) is also found throughout the area.

Coastal Sage Scrub

Coastal sage scrub is one of the major shrub-dominated (scrub) communities within California.
This community occurs on xeric sites (i.e., sites that receive only a small amount of moisture)
with shallow soils. Sage scrub species are typically drought deciduous plants with shallow root
systems. Both of these adaptations allow for the occurrence of sage scrub species on these xeric
sites. Coastal sage scrub, which includes buckwheat (Eriogonum spp), sages (Salvia spp.), yucca
(Yucca whipplei), foothill needlegrass (Nasella lepida), and cacti (various), is considered a
sensitive habitat by CDFG (Holland 1986) because this community’s relatively few remaining
acres supports an extremely high number of sensitive species. Coastal sage scrub is found
throughout the study area with a major community in the upper Dry Canyon Creek watershed.
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Freshwater Wetland

Freshwater wetland is a community dominated by perennial, emergent monocots (flowering
plants that have one seed leaf), which grow in standing fresh water. This plant community can
be found in very isolated areas along Las Virgenes and Dry Canyon Creeks as well as near seeps
and springs. There is a large wetland dominated by Yerba Mansa (4dnemopsis californicum) to
the east of Las Virgenes Road by the sheep herders’ quarters. Freshwater marsh species
common in study area include cattails (7ypha spp.), bulrushes (Scirpus spp.), and sedges (Carex

spp.).
Sensitive Plants

Sensitive plant species are those that are candidates, proposed, or listed as threatened or
endangered by the U.S. Fish and Wildlife Service (USFWS) or the California Department of Fish
and Game (CDFG), and those plants that are considered sensitive species by the California
Native Plant Society (CNPS 2001). There are several plant species found within, or in areas
adjacent to, Calabasas that are considered to be sensitive. All of these species, and their potential
for occurrence within the study area, and within MCSP, are presented in Table 2.2. A total of
five sensitive plants occur within the park. Four of these [i.e., Santa Susana tarplant (Deinandra
minthornii), marcescent dudleya (Dudleya cymosa ssp. marcescens), Santa Monica Mountains
dudleya (Dudleya cymosa ssp. ovatifolia), and Lyon’s pentachaeta (Pentachaeta lyonii)] are
associated with chaparral and coastal scrub habitats. The fifth species is round-leaved filaree
(Erodium macrophyllum), is associated with clay soils within grasslands and woodlands. Known
locations for these five species within the study area are noted in Table 2.2.

Table 2.2. Sensitive Plant Species Known From the MCSP and Calabasas Region

Potential for
Species Habit and Habitat Occurrence* CNPS CDFG USFWS

Braunton’s milkvetch A perennial herb Moderate potential to 1B -- FE
Astragalus brauntonii associated with chaparral, | occur within the MCSP.

coastal scrub, valley and | Suitable habitat is present

foothill grasslands, and the occurrence may

closed-cone coniferous have been an isolated

forest, and in carbonate accidental one resulting

soils of recent burned or from a storm or flood.

disturbed areas. Blooms | No known presence.

March-July.
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Potential for

Species

Habit and Habitat J

Occurrence*

_ CNPS CDFG USFWS |

Dudleya blochmaniae
ssp. blochmaniae

clay or serpentine soils of
coastal bluff scrub,
chaparral, coastal scrub,
and valley and foothill
grasslands. Blooms
April-June.

occur within the study
area.

Coulter’s saltbrush A perennial herb Low potential to occur 1B -- --
Atriplex coulteri associated with alkaline within the study area.
and clay soils of coastal Only known population
dunes, coastal bluff in the region is located
scrub, coastal scrub, and west of the park on the
valley and foothill coastal bluffs of Point
grasslands. Blooms Dume.
March-October.
Malibu baccharis A deciduous shrub found | Moderate potential to 1B -- --
Baccharis malibuensis in chaparral, coastal occur within the study
scrub, and cismontane area. Known populations
woodlands. Blooms in are found along Las
August. Virgenes Road at the
base of Stokes Canyon.
Plummer’s mariposa lily | A perennial herb found in | Moderate potential to 1B -- FSC
Calochortus plummerae granitic substrates of occur on-site. Suitable
chaparral, coastal sage habitat occurs throughout
scrub, cismontane the study area.
woodland, lower montane
coniferous forest, and
foothill grasslands.
Blooms May-July.
San Fernando Valley An annual herb Low potential to occur 1B SE FC
spineflower associated with sandy within the study area.
Chorizanthe parryi var. soils of coastal scrub.
Fernandina Blooms April-June.
Parry’s spineflower An annual herb Low potential to occur 3 -- --
Chorizanthe parryi var. associated with sandy or | on-site.
parryi rocky soils of coastal
scrub and chaparral.
Blooms April-June.
Santa Susana tarplant A deciduous shrub Present. This shrub is 1B SR --
Deinandra minthornii associated with sandstone | known to occur within
soils of chaparral and study area. A population
coastal scrub. Blooms has been recorded on
July-November. Calabasas Peak. Most
populations are reported
from the Santa Susana
Mountains.
Blochman’s dudleya A perennial herb found in | Moderate potential to 1B -- --
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Potential for

Species

Habit and Habitat J

Occurrence*

_ CNPS CDFG USFWS |

Santa Monica Mountains | A perennial herb Low potential to occur 1B -- FT
dudleya associated with rocky or | within the study area.
Dudleya cymosa ssp. volcanic soils of Suitable habitat occurs
agourensis chaparral and cismontane | within the MCSP, but the
woodlands. Blooms closest known population
May-June. is located in the Santa
Monica Mountains
Recreation Area, on
Cornel Road.
Marcescent dudleya A perennial herb found in | Present. This perennial 1B SR FT
Dudleya cymosa ssp. volcanic soils of herb is found in three
marcescens chaparral habitats. different locations within
Blooms April-June. MCSP.
Santa Monica Mountains | A perennial herb Present. This 1B -- FT
dudleya associated with volcanic inconspicuous herb
Dudleya cymosa ssp. soils of chaparral and occurs within MCSP at
ovatifolia coastal scrub habitats. the Udell Gorge Natural
Blooms March-June. Preserve.
Many-stemmed dudleya A perennial herb found in | Low potential to occur 1B -- --
Dudleya multicaulis clay soils of coastal on-site. Suitable habitat
scrub, chaparral, and occurs within the MCSP,
valley and foothill but the closest known
grasslands. Blooms population is located on
April-July. the south side of
Chatsworth Reservoir.
Round-leaved filaree An annual herb Present. This annual herb 2 -- --
Erodium macrophyllum associated with clay soils | has been found within
of cismontane woodlands | MCSP. The exact
and valley and foothill location of this plant was
grasslands. Blooms not recorded, but is noted
March-May. to occur within oak
woodland habitat within
the park.
Lyon’s pentachaeta An annual herb Present. This annual herb 1B SE FE
Pentachaeta lyonii associated with openings | is found just south of the
in chaparral, coastal study area, approximately
scrub, and valley and 0.5 mile south of
foothill grasslands. Mulholland Hwy.
Blooms March-August.
Sonoran maiden fern A perennial rhizomatous | Low potential to occur 2 -- --
Thelypteris puberula var. | herb associated with on-site.
Sonorensis meadows, streams and
seeps. Fertile January-
September.

* Potential for occurrence is based on California Natural Diversity Data Base (CNDDB) 2002 records, and other
documents cited herein.
USFWS: FE = Federally Endangered, FT = Federally Threatened, FSC = Federal Species of Concern.

CDFG: SE = State Endangered, ST = State Threatened, CSC = State Species of Concern, SR = State Rare.
CNPS: 1B = Species considered rare, threatened, or endangered in California and elsewhere.
2 = Species considered rare, threatened, or endangered in California, but more common elsewhere.
3 = Species considered but need more information.
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Exotic Non-native Plant Species

Exotic plant species are those plants that arrived in an area through human actions. Exotic plants
are considered “invasive weeds” when they colonize natural areas and dominate or displace
natural communities. Some potential impacts resulting from exotic plant infestation include (1)
alteration of ecosystem processes, such as nutrient cycling, erosion, and fire frequency; (2)
suppression of native plant recruitment and growth; (3) reduction of wildlife resources, such as
food, cover, and nesting habitat; and (4) potential negative visual impacts in areas of heavy
infestation.

Exotic plants that are considered invasive weeds often have several characteristics that enable
them to compete successfully with native plants by rapidly becoming established and precluding
the growth of the native species. Some invasive weeds have more than one method of
reproduction. In particular, they can reproduce vegetatively through the sprouting of stem and
root segments, as well as sexually through seed production. Often, invasive weeds reach
reproductive maturity quickly and produce large amounts of readily dispersed seeds that remain
viable for long periods. In addition, invasive weeds tolerate a wide range of habitat conditions
and, in many cases, are favored by repeated disturbance.

One particularly invasive plant species that occurs within the study area is the giant reed (Arundo
donax). The giant reed, a hydrophyte, grows along lakes, streams, drainages, and other wet sites.
It can grow quickly and uses large amounts of water. Giant reed reproduces vegetatively through
fragmented stem nodes and rhizomes; therefore, floods and other disturbances break up clumps
of individuals, which then float downstream where they root and invade other areas. Many of
the occurrences of giant reed occur along Dry Canyon Creek and are located on private property.

Additionally, invasive plants can also be introduced through local landscape practices. The main
ornamental landscape plants that crowd into native areas are the Virginia -creeper
(Parthenocissus spp.), Periwinkle (Vinca major), and Eucalyptus. These invasive plants can be
found throughout the study area.

Animal Communities

The diversity of habitat types found within the study area provide habitat for a variety of
animals. The natural setting of Malibu Creek State Park and Ventura County are home to a
number of sensitive, threatened, and endangered species, as determined by the USFWS and/or
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the CDFG. The following section provides an overview of general wildlife and associated
habitats that occur within and adjacent to the study area.

Aquatic Life

Aquatic life consists of a variety of fish and invertebrates that occur within the waters of the
drainages and impoundments throughout the study area. The one native fish currently associated
with the Las Virgenes Creek watershed is the arroyo chub (Gila orcutti). Historically, two
additional native fish were found in Las Virgenes Creek, the southern steelhead (Oncorhynchus
myskiss) and the Pacific lamprey (Lampetra tridentate). The crayfish (Astacus fluviatilis), an
exotic aquatic invertebrate, is known to inhabit Las Virgenes Creek (Appendix B).

Dry Canyon and McCoy Creek, being located at the top of the watershed, and subject to the
potential of dry channels in the summer, do not have any native fish currently associated with
them. However, based on the field assessment there is a potential for reintroduction of native
fish, but further water quality and quantity studies should be undertaken before attempting to do
so (Appendix B).

Of the seven native fish to have potentially inhabited McCoy and Dry Canyon Creeks, the
steelhead, lampreys, and stickleback were the first fish to disappear from the Los Angeles River
watershed in the 1940s and 1950s. These species apparently were more sensitive to water
quality issues than the dace, chub, and sucker, which lasted longer and still occur in a few places
in the Los Angeles River watershed. This indicates that the chubs, sucker, and dace would be the
easiest to reestablish in the Calabasas streams although there is still the issue of barriers and long
segments of concrete channels to consider. Steelhead are known to survive as freshwater
populations upstream of barriers to the ocean provided water quality and water quantity are
adequate.

Amphibians

The transitional area at the interface between the water in the study area and the riparian and
upland habitats supports a variety of amphibians, including the California newt (Taricha tarosa),
Pacific treefrog (Pseudacris regilla), California treefrog (Pseudacris cadaverina), and California
toad (Bufo boreas halophilus). Amphibians are typically associated with mesic areas along
streams, or under leaf litter and other objects where moisture is present. Within the study area
these conditions are associated with the riparian and oak woodlands, and freshwater wetland
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habitats that occur primarily along Las Virgenes Creek, and to a lesser extent Dry Canyon
Creek.

Reptiles

Several reptile species are known to occur within the study area, including the southwestern
pond turtle (Clemmys marmorata pallida), San Diego horned lizard (Phrynosoma coronatum
blainvillei), coastal western whiptail (Cremidophorus tigris multiscutatus), San Bernardino
ringneck snake (Diadophis punctatus modestus), San Diego mountain kingsnake (Lampropeltus
zonata pulchra), and coastal rosy boa (Lichanura trivirgata roseofusca). The pond turtle prefers
permanent streams or ponded areas, typically associated with riparian woodlands and freshwater
wetlands within all three creeks. The horned lizard, western whiptail, and ringneck snake are
often found in coastal sage scrub and chaparral habitats. The rosy boa also prefers to inhabit
sage scrub and chaparral but is strongly associated with streams in proximity to these
communities. The kingsnake is often found in riparian and oak woodland settings.

Birds

The broad and diverse vegetation communities, topography, hydrology, and geology combine to
provide a variety of habitats for several resident and migratory bird species within the study area.
In particular, the riparian woodland, freshwater wetland, and aquatic habitats attract migratory
birds by providing valuable resources for nesting, foraging, and protective cover. Bird species
typically associated with the riparian and oak woodlands within the study area include Cooper’s
hawk (Accipiter cooperi), black phoebe (Sayornis nigricans), phainopepla (phainopepla nitens),
and Nuttall’s woodpecker (Picoides nuttallii). The upland coastal sage scrub, chaparral, and
grassland habitats within the study area support species such as wrentit (Chamaea fasciata),
lesser goldfinch (Carduelis psaltria), and bushtit (Psaltriparus minimus).

Mammals

Development in the study area has destroyed a great deal of natural habitat, limiting animals to
pockets of land in which they can survive. These areas are located primarily in Malibu Creek
State Park and in Ventura County and provides ideal habitat for many mammals, which flourish
in an area untouched by development. Typical large mammals that have potential in the study
area include the nonnative red fox (Vulpes vulpes), the native gray fox (Urocyon
cinereoargenteus), coyote (Canis latrans), mule deer (Odocoileus hemionus), bobcat (Felis
rufus), and mountain lion (Felis concolor). These mammals roam the hillsides and feed on
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rodents, small mammals, berries, amphibians, and reptiles. Large mammals typically use a
variety of vegetation communities, including riparian and oak woodlands for cover, grassland
and scrub vegetation for forage, and marsh and aquatic communities as sources of water. Small
mammals in the study area include Botta’s pocket gopher (Thomomys bottae), bats (including
Mpyotis spp. and Tadarida spp.), brush rabbit (Sylvilagus bachmani), California ground squirrel
(Spermophilus beecheyi), raccoon (Procyon lotor), mice (including Peromyscus spp. and
Reithrodontomys sp.), woodrats (Neotoma spp.), ring tail cat (Bassariscus astutus) and others.
Small mammals are associated with a wide range of habitats, including the coastal sage scrub,
chaparral, grassland, and riparian communities.

Sensitive Animals

Sensitive wildlife are those animal species that are candidates, proposed, or listed as threatened
or endangered by the USFWS or CDFG, and those animals that are considered species of
concern or are listed as protected or fully protected by the state (CDFG 2003). Additionally,
raptors protected under the federal Bald Eagle Protection Act are also considered sensitive
species. The USFWS had maintained “Category 2” (C2) and “Category 3” (C3) species
candidate lists, which had the similar function as the state lists for species of concern. However,
USFWS has since discontinued the recognition of that term and has dropped the C2 and C3
candidate designations in 1995. CDFG has designated all former C2 and C3 species as “federal
species of concern.” This is a state designation and does not confer any federal protection or
status. There are several fish, amphibian, reptile, bird, and mammal species found within, or in
areas adjacent to, the study area that are considered to be sensitive, as well as other sensitive
species whose distributional range and habitats coincide with the study area. All of these
species, and their potential for occurrence within the study area, are presented in Table 2.3.

One sensitive fish species, the arroyo chub, is known to inhabit Las Virgenes Creek. The arroyo
chub is considered a species of concern by the CDFG. Historically, the southern steelhead trout,
inhabited Las Virgenes Creek, and is listed by the USFWS as endangered, and the CDFG
considers both as species of concern. Northern San Diego County represents the present-day
southern limit of steelhead distribution in California. The Malibu Creek Watershed steelhead
represent an especially important resource, the last of a local race that has survived in the hot,
dry climate of Southern California (Appendix B).
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Table 2.3. Sensitive Animal Species Known from
Malibu Creek State Park or Within the Study Area

Species Habitat " Potential for Occurrence* CDFG USFWS
Fish
Arroyo chub Slow-moving streams with Known from Las Virgenes CSC --
Gila orcutti mud or sand bottoms. Creek
Southern steelhead Stream habitat with riffles on | Known from Malibu Creek, CSC FE
Oncorhynchus mykiss irideus | coarse gravel or sand is from Rindge Dam to the
required for spawning. ocean but currently blocked
from returning to Las
Virgenes Creek by Rindge
Dam.
Amphibians
Arroyo toad Breeds in shallow, slow- Low potential to occur CSC FE
Bufo californicus moving intermittent streams | within the study area along
on sand or cobble substrate; ephemeral or intermittent
over-winters in adjacent streams.
uplands.
Red-legged frog Frequents marshes, slow Low potential to occur CSC FT
Rana aurora draytonii parts of streams, lakes, within the study area, in
reservoirs, ponds, and other areas of permanent surface
usually permanent water water north of the Ventura
sources. County line.
Reptiles
Southwestern pond turtle Permanent or near permanent | Known from several CSC --
Clemmys marmorata pallida | bodies of water associated locations along all three
with marsh and riparian creeks
vegetation.
San Diego horned lizard Frequents a variety of Known from the study area CSC --
Phrynosoma coronatum habitats from sage scrub and | south to Tapia Park.
blainvillei chaparral to coniferous and
broadleaf woodlands; often
found on sandy or friable
soils with open scrub.
California horned lizard Frequents a variety of High potential to occur CSC --
Phrynosoma coronatum habitats from sage scrub and | within the study area.
frontale chaparral to coniferous and
broadleaf woodlands; often
found on sandy or friable
soils with open scrub.
Coast patch-nosed snake Prefers open coastal sage Moderate potential to occur CSC --
Salvadora hexalepis scrub, chaparral, riparian within study area. Suitable
virgultea habitat, grasslands, and habitat occurs throughout
agricultural fields with most of the Malibu Creek
friable or sandy soils. State Park.
San Diego mountain Prefers rock outcrops in pine | Known from Stunts Ranch CSC --
kingsnake and oak woodlands with and Cold Creek Canyon

Lampropeltis zonata pulchra

moisture present, but can
occur in other habitats such
as chaparral and wet
meadow.

Preserve. High probability to
occur in suitable habitats
along all three creeks.
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Species Habitat \ Potential for Occurrence*  CDFG USFWS
Two-striped garter snake Habitat occurs along streams | High potential to occur CSC --
Thamnophis hammondi with rocky beds and within the study area.

permanent freshwater. Known from Malibu Creek
State Park.
Birds
Least bittern Fresh and brackish water Moderate potential to occur CSC --
Ixobrychus exilis hesperis marshes, usually near open in suitable freshwater marsh
water sources. habitat within the study area.
Cooper’s hawk Nests primarily in oak High potential to occur CSC --
Accipiter cooperii woodlands but occasionally within the woodland and
in willows or eucalyptus. riparian habitats within the
study area.
Swainson’s hawk Builds relatively fragile nests | Low potential to occur CT --
Buteo swainsoni in shrubs and trees along within the study area. Not
wetlands and drainages, and | known to nest in southern
in windbreaks in fields and California.
around farmsteads.
Golden eagle Forages in grassy and open Known to occur within CSC BEPA
Agquila chrysaetos scrub habitats; nests Malibu Creek State Park.
primarily on cliffs, with
secondary use of large trees.
Southwestern willow Restricted to wide bands of Low potential to occur CE FE
flycatcher dense riparian woodlands of | within the study area due
Empidonax traillii extimus willow, cottonwood, oak, lack of wide bands of
and other deciduous shrubs suitable riparian habitat.
and trees.
California horned lark Resident of grasslands and Moderate potential to occur CSC --
Eremophila alpestris actia open habitats such as in the grasslands in the study
agricultural fields, beaches, area.
and disturbed areas.
Coastal California Coastal sage scrub habitats, High potential to occur CSC FT
gnatcatcher typically on gentle slopes. within Malibu Creek State
Polioptila californica Park in suitable areas of
californica coastal sage scrub habitat.
Known to occur in the area
east of Las Virgenes Road.
Loggerhead shrike A variety of habitats, High probability to occur CSC --
Lanius ludovicianus occurring wherever bushes or | within the study area,
trees are scattered on open particularly in areas with
ground. open vegetation.
Least Bell’s vireo Restricted to riparian Moderate potential to nest CE FE
Vireo bellii pusillus woodland and scrub, within the riparian woodland
particularly in areas with an habitat along Las Virgenes
understory of dense young Creek.
willows or mulefat with a
canopy of tall willows.
Southern California rufous- Prefers grassy or rocky High probability to occur CSC --

crowned sparrow

slopes with open scrub,

within the study area

Aimophila ruficeps particularly coastal sage throughout the scrub and
canescens scrub. grassland habitats.
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Species Habitat \ Potential for Occurrence*  CDFG USFWS
Mammals

San Diego desert woodrat Inhabits a variety of scrub High probability to occur in CSC --
Neotoma lepida intermedia habitats where it constructs the study area.
large middens, usually
consisting of small twigs,
cactus pads, and other plant
material.

* Potential for occurrence is based on California Natural Diversity Data Base (CNDDB) 2002 records, and other
documents cited herein.

USFWS: FE = Federally Endangered, FT = Federally Threatened, BEPA = Bald Eagle Protection Act.

CDFG: CE = State Endangered, CT = State Threatened, CSC = State Species of Concern.

Although no sensitive amphibians are known to occur within the study area, two sensitive
amphibian species, the arroyo toad (Bufo californicus), and the red-legged frog (Rana aurora
draytonii) have been documented north of the Ventura County line. The arroyo toad and red-
legged frog are federally listed by the USFWS as endangered and is considered a CDFG species
of concern.

The southwestern pond turtle, San Diego horned lizard, and San Diego mountain kingsnake are
all considered reptile species of concern by the CDFG. The pond turtle is known to occur along
all three creeks. The CNDDB also contains a record of the San Diego mountain kingsnake in the
Cold Creek Preserve area.

Several of the migrant and resident bird species of the study area are considered sensitive by the
federal or state resource agencies. One sensitive species, the golden eagle (Aquila chrysaetos), is
a CDFG species of concern and is federally protected under the Bald Eagle Protection Act. The
coastal California gnatcatcher (Polioptila californica californica), listed by the USFWS as
threatened, and considered a species of concern by the CDFG, has been documented to the north
of Mulholland and east of Las Virgenes Road.

Exotic Non-native Animal Species
The aquatic invertebrate species of biological resource management concern in Las Virgenes are
the crayfish and bull frog. Both species have been introduced and prey on native amphibians and

fishes. The presence of these species threatens the ecosystem of the Malibu Creek Watershed.

The Virginia opossum (Didelphis virginiana) is a nonnative mammal species that was first
introduced to northern California in 1910 and has expanded its range down the entire length of
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the state. This opportunistic feeder competes with native small mammals for food and other
resources.

Wildlife Movement Corridors and Habitat Linkages

A wildlife corridor can be defined as a linear landscape feature of sufficient width and buffer to
allow animal movement between two patches of comparatively undisturbed habitat, or between a
patch of habitat and some vital resources. Regional corridors are defined as those linking two or
more large areas of natural open space. Local corridors are defined as those allowing resident
animals to access critical resources (food, cover, and water) in a smaller area that might
otherwise be isolated by urban development.

Habitat linkages can be defined as large areas of natural open space that provide connectivity to
regional biological resources. These linkages are not narrow corridors through which wildlife
species must pass to access critical resources. Instead, habitat linkages are wide enough to allow
relatively free movement of wildlife species along multiple paths between resources.

Wildlife corridors and habitat linkages are essential in geographically diverse settings, and
especially in urban settings, for the sustenance of healthy and genetically diverse animal
communities. At a minimum, they promote colonization of habitat and genetic variability by
connecting fragments of like habitat, and they help sustain individual species distributed in and
among habitat fragments. Habitat fragments, by definition, are separated by otherwise foreign or
inhospitable habitats, such as urban/suburban tracts. Isolation of populations can have many
harmful effects and may contribute significantly to local species extinction.

A viable wildlife corridor consists of more than a path between habitat areas. To provide food
and cover for transient species as well as resident populations of less mobile animals, a wildlife
corridor must also include pockets of vegetation.

Malibu Creek State Park currently serves as a functioning wildlife habitat linkage within the
Santa Monica Mountains. The natural open space provides biological resources that attract
wildlife from throughout the region by providing protective cover, water, and forage for a variety
of species, including the mountain lion, mule deer, and coyote. The park provides direct habitat
linkages with other areas of open space.

Malibu Creek State Park is the starting point for local wildlife movement corridor functions
within the Santa Monica Mountains and is a potential regional corridor. The vegetated drainages
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outside the study area, including Malibu Creek and Liberty Canyon, are natural corridors which
provide local routes for a variety of wildlife species to move between resources in Malibu Creek
State Park and open space in Ventura County. The southern steelhead is the one notable species
that faces difficulty moving through the Malibu Creek corridor. Currently, the southern
steelhead can only travel along Malibu Creek from the ocean to Rindge Dam, at which point it
cannot continue farther upstream into the tributaries of Malibu Creek such as Las Virgenes
Creek.

The upper Dry Canyon watershed serves as a wildlife corridor and linkage between Topanga
State Park and the Cold Creek Preserve extending down to Malibu Creek State Park. The upper
Dry Canyon watershed also serves as a critical corridor for the open space areas in and around
the subdivisions of Calabasas Park to the protected areas of the SMMNRA.

The City also has plans to restore a critical corridor located on Las Virgenes Creek between the
Agoura Road bridge and the 101 Freeway. This site will link the Baldwin open space withthe
Malibu Creek State Park, while restoring riparian habitat and improving the aesthetics of this
creek section adjacent to a new shopping center.

2.3 HYDROLOGY/HYDRAULICS

2.3.1 Existing Conditions

Baseline conditions for Las Virgenes, McCoy, and Dry Canyon Creeks were assessed during
field visits performed in January 2003 and a follow-up visit in March. The riparian assessment
procedure developed for this project evaluated physical and hydrological properties of stream
reaches, presence of plant and animal species, and adjacent vegetation communities and land
uses.

Las Virgenes Creek

Las Virgenes Creek crosses the northern boundary of Calabasas flowing south out of
undeveloped, gently rolling hills and through a willow forest (Table 2.4). A short segment of
incised dirt channel lined with emergent wetland vegetation transitions to a 20-foot wide
trapezoidal concrete channel that is flanked by dense residential uses. From Thousand Oaks
Boulevard, south to Parkmor Road, the channel flows through a box culvert. Tributary to this
reach is a detention basin that drains runoff from a large development to the west and runs east
under Las Virgenes Road to the creek. At Parkmor Road, the culvert goes underground and
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resurfaces south of the commercial uses northeast of the intersection of Las Virgenes Road and
the Ventura Freeway. A tributary that flows west along the north side of the Ventura Freeway
joins the creek there.

Table 2.4. Characteristics of Las Virgenes Creek

Characteristics
Reach Physical Hydrological Biological
Upstream of City boundary 2:1 bank slope intermittent willow forest
City boundary to Parkmor 20 ft concrete trap/box low flow Sparse vegetation
channel (weeds, grasses)
Parkmor to south of Mureau underground channel medium flow None
Eastern tributary north of the 101 Concrete channel medium flow Willow forest
Freeway
Las Virgenes Rd to the 101 concrete/riprap, gentle . willow forest
L medium flow
Freeway slope, braiding emergent wetlands
101 Freeway to Agoura Rd >0 ft conerete trapezoidal medium flow willow saplings
channel
natural bottom, gentle willow forest, mulefat
Agoura Rd to Las Virgenes Rd slope, floodplain medium flow scrub,
encroachment emergent wetlands
Malibu Creek State Park meanden.ng channel, medium flow willow forest, mulefat
some incision scrub

The creek passes west under Las Virgenes Road into a stretch of willow forest that extends along
the north side of the Ventura Freeway (outside the City’s boundaries) approximately 1,500 feet
before crossing under the highway to the south. Along this reach, the creek is bordered to the
northwest by a small floodplain and disturbed hillside and to the southeast by riprap and concrete
stabilizing structures. The natural portion of the channel in this reach is characterized by
meanders, riffle/pool complexes, and a gentle slope. In some areas, the banks show signs of
instability, and there are bar formations in the channel.

Just south of the Ventura Freeway, Las Virgenes Creek flows through a 50-foot-wide trapezoidal
concrete channel for a distance of approximately 300 feet. Sediment deposits on the concrete
bottom support some vegetation, including willow saplings. Both sides of the channel are
bordered by commercial uses with large asphalt parking lots. The concrete channel ends after
passing south under Agoura Road.

South of Agoura Road, Las Virgenes Creek flows approximately 3 miles through dense
residential and commercial uses before passing south into MCSP. Throughout this reach, most
of the creek maintains a natural soft bottom with small pockets of mulefat scrub, southern willow
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scrub, and emergent wetlands combined with primarily willow forest vegetation. Pockets of
exotic vegetation such as eucalyptus, tamarisk, and vinca exist along the banks.

While much of the channel in this stretch is characterized by a gentle slope and shallow depth,
development encroaches on the creek floodplain, and in several locations cement structures have
been installed to stabilize banks or channelize the stream for short distances. In addition, storm
water outlets drain into the creek periodically throughout this segment. In some places,
restriction of flow has led to channel incision or bank instability.

North of the intersection of Lost Hills Road and Las Virgenes Road, the Resource Conservation
District of the Santa Monica Mountains (RCD) has completed the Las Virgenes Creek Stream
and Habitat Restoration project, a riparian habitat improvement project. The creek passes under
Lost Hills Road through a concrete culvert, then flows adjacent to De Anza Park and into MCSP.

As the creek flows through MCSP, it maintains a fairly natural course due to the lack of
development within the floodplains. Las Virgenes Road parallels the creek south about 300 feet
from the eastern bank. Throughout this reach, the creek is characterized by a meandering
channel incised in some locations due to increased flow from the upper watershed.

Dry Canyon Creek

The upper extent of the Dry Canyon Creek watershed is located in the Calabasas Highlands area
and is located parallel to Mulholland Highway, just upstream of the Viewpoint School. In this
area, the creek channel supports large willows, and surrounding upland vegetation consists of
chaparral and coastal sage scrub (Table 2.5). After emerging from the underground culvert and
passing south under Mulholland Highway, the creek bends to the southwest adjacent to
Viewpoint School, where the bottom and banks have been stabilized with concrete and rock

walls.
Table 2.5. Characteristics of Dry Canyon Creek
Characteristics
Reach Physical Hydrological Biological
Top of watershed natural channel intermittent oak woodland
Mountains Restoration concrete bottom, stone wall low flow disturbed oak woodland
Trust/Headwaters Corner stabilizing bank
Wrencrest Drive to Park Ora natural ¢ hannel, Wa11§ medium flow southern willow scrub
constraining floodplain
Park Ora to City boundary natural bottom with meanders | medium flow mature trees
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Dry Canyon Creek then passes south of the horse stable southwest of the intersection of
Mulholland Highway and Old Topanga Canyon Road where areas of the creek bank have been
stabilized with a mixture of rocks and concrete. A wooden bridge also crosses the creek at this
location.

Before crossing back under Mulholland Highway to the north, the creek is joined by a tributary
that flows north along Old Topanga Road. The tributary flows adjacent to the road collecting
runoff from storm water culverts and street flows and is constricted in several locations by
driveway culverts. The surrounding vegetation community along this segment is primarily oak
woodland.

North of the Mulholland Highway/Old Topanga Canyon Road intersection, Dry Canyon Creek
flows through Mountains Restoration Trust property, then along the west side of Old Topanga
Canyon Road before passing into an underground culvert south of Palm Drive. The creek travels
underground for about 0.5 mile before emerging in a residential area near Wrencrest Drive. As
the creek continues to the north, the channel is characterized by a gentle slope, natural bottom,
and riparian vegetation. The floodplain in this area is constricted by crib walls that stabilize the
adjacent terrace for surrounding residential uses.

The crib wall on the western side of the creek ends near the northern boundary of Calabasas and
the floodplain expands into a park area containing mature oak trees. A 12-foot-wide cement
ramp descends from Park Paloma above to the west into the creek channel.

North of Calabasas, Dry Canyon Creek crosses into Los Angeles City. The natural channel is
then contained in a box culvert that continues under the Ventura Freeway. North of the Ventura
Freeway, Dry Canyon Creek joins McCoy Creek to form Calabasas Creek.

McCoy Creek

The top of the McCoy Creek watershed is located in the New Millennium housing development,
which is located at the end of Parkway Calabasas. The creek emerges from a cement
underground culvert under Parkway Calabasas at the east end of the New Millennium property
and flows through an area of native vegetation and natural channel until passing into a golf
course, which flanks the creek on both sides for the next 0.6 mile (Table 2.6).
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Physical

Table 2.6. Characteristics of McCoy Creek

Characteristics
Hydrological

Biological

New Millennium to golf
course

gentle slope — emerges from
culvert from community

low flow

riparian oak woodland

Golf course

modified channel, floodplain
encroachment

moderate flow

turf grass, ornamentals

Park Capri to the Swim and
Tennis Center

natural channel with
downcutting, some bank
stabilization

moderate flow

oak woodland/turf
upland vegetation

Swim & Tennis Center to
Calabasas Road

north bank stabilized with
cement, check structures in
channel

moderate flow

some natives planted on
banks

Upstream of the golf course, approximately 175 feet of the creek channel, vegetation is primarily
natural, then the bank vegetation transitions to turf grass and ornamentals. The segment flowing
through the golf course is restricted at several locations by cart path and road crossings,
underground culverts, and bank stabilizing structures. Just west of Park Entrada, the creek is
joined from the south by a tributary that crosses under Parkway Calabasas from Bay Laurel
School. The confluence is lined with concrete.

McCoy Creek passes under Parkway Calabasas through two box culverts and empties onto the
private grounds of Countrywide Financial. Within the Countrywide site, the creek is maintained
as a natural park with recreational uses available to employees.

The Countrywide Financial property ends at Park Capri where the creek flows under the road
and into the park adjacent to Lake Calabasas. In the western portion of the park the creek is
bordered to the north by high-density residential uses. Gabions stabilize the north bank along
some of this stretch. The southern bank is natural and contains oak woodland vegetation that
transitions to turf grass closer to the lake. A concrete lake overflow structure drains into the
creek south of the Calabasas Tennis and Swim Center. Downstream of the overflow, concrete
has been used to stabilize the east and west banks of the creek.

Near the northern boundary of Calabasas, the creek channel has been stabilized with riprap and
check structures before it crosses under Calabasas Road in Old Town Calabasas. On the north
side of Calabasas Road, the creek crosses under the Ventura Freeway to join Dry Canyon Creek
and form Calabasas Creek.
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24 WATER QUALITY

2.4.1 Regulatory Setting for Water Quality

The RWQCB-LA adopted the Water Quality Control Plan, Los Angeles Region: Basin Plan for
the Coastal Watersheds of Los Angeles and Ventura Counties (The Basin Plan) in 1994 for the
purpose of preserving and enhancing water quality and protecting designated beneficial uses of
all regional waters. The Basin Plan incorporates all applicable state and Regional Board plans
and policies and other pertinent water quality policies and regulations. The Basin Plan also
defines beneficial uses of surface waters and identifies the potential, existing, and intermittent
beneficial uses of each waterbody within the region. Additionally, the Basin Plan identifies
Water Quality Objectives for inland surface waters within the region.

Waterbodies that do not or are not expected to attain the Water Quality Objectives are identified
on the 303(d) list of impaired surface waters within the Los Angeles Region. Each pollutant that
contributes to the impairment of a beneficial use of the waterbody is listed, and a TMDL for each
is developed and implemented.

2.4.1.1 Beneficial Uses

The three major streams within Calabasas, McCoy Creek, Dry Canyon Creek, and Las Virgenes
Creek, drain into two different watersheds: Malibu Creek and the Los Angeles River. These
waters share a number of existing, intermittent or potential beneficial uses, which include:

* Municipal and Domestic Supply (MUN) — Uses of water for community, military, or
individual water supply systems including, but not limited to, drinking water supply.

* Water Contact Recreation (REC-1) — Uses of water for recreational activities involving body
contact with water, where ingestion of water is reasonably possible. These uses include, but
are not limited to, swimming, wading, water-skiing, skin and scuba diving, surfing, white
water activities, fishing, or bathing in natural hot springs.

* Noncontact Water Recreation (REC-2) — Uses of water for recreational activities involving
proximity to water, but not normally involving body contact with water, where ingestion of
water is reasonably possible. These uses include, but are not limited to, picnicking,
sunbathing, hiking, beachcombing, camping, boating, tidepool and marine life study,
hunting, sightseeing, or aesthetic enjoyment in conjunction with the above activities.
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Warm Freshwater Habitat (WARM) — Uses of water that support warm water ecosystems
including, but not limited to, preservation of enhancement of aquatic habitats, vegetation,
fish, or wildlife, including invertebrates.

Wildlife Habitat (WILD) — Uses of water that support terrestrial ecosystems including, but
not limited to, preservation and enhancement of terrestrial habitats, vegetation, wildlife
(e.g., mammals, birds, reptiles, amphibians, invertebrates), or wildlife water and food
sources.

McCoy Canyon Creek and Dry Canyon Creek also share the following intermittent uses:

Ground Water Recharge (GWR) — Uses of water for natural or artificial recharge of ground
water for purposes of future extraction, maintenance of water quality, or halting of saltwater
intrusion into freshwater aquifers.

Las Virgenes Creek has the following additional existing or potential beneficial uses:

Cold Freshwater Habitat (COLD) — Uses of water that support cold water ecosystems
including, but not limited to, preservation or enhancement of aquatic habitats, vegetation,
fish, or wildlife, including invertebrates.

Rare, Threatened, or Endangered Species (RARE) — Uses of water that support habitats
necessary, at least in part, for the survival and successful maintenance of plant or animal
species established under state or federal law as rare, threatened, or endangered.

Migration of Aquatic Organisms (MIGR) — Uses of water that support habitats necessary for
migration, acclimatization between freshwater and saltwater, or other temporary activities by
aquatic organisms, such as anadromous fish.

Spawning, Reproduction, and/or Early Development (SPWN) — Uses of water that support
high quality aquatic habitats suitable for reproduction and early development of fish.

Wetland Habitat (WET) — Uses of water that support wetland ecosystems, including, but not
limited to, preservation or enhancement of wetland habitats, vegetation, fish, shellfish, or
wildlife, and other unique wetland functions that enhance water quality, such as providing
flood and erosion control, stream bank stabilization, and filtration and purification of
naturally occurring contaminants.
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2.4.1.2 Water Quality Objectives

The Basin Plan outlines the water quality objectives that are used in conjunction with beneficial
uses to act as water quality standards. When the water quality standards are exceeded then there
is the potential for enactment of a TMDL (see Section 2.4.1.3).

Narrative or numerical water quality objectives have been developed for numerous parameters
and apply to all inland surface waters in the region.

Ammonia

The neutral, un-ionized ammonia species (NH3) is highly toxic to fish and other aquatic life.
The ratio of toxic NH3 to total ammonia (NH4 + NH3) is primarily a function of pH, but it is
also affected by temperature and other factors. Additional impacts can also occur as the
oxidation of ammonia lowers the dissolved oxygen content of the water, further stressing aquatic
organisms. Ammonia also combines with chlorine to form chloramines — persistent toxic
compounds that extend the effects of ammonia and chlorine downstream. When ammonia
oxidizes, it forms nitrates.

Bacteria, Coliform

Total and fecal coliform bacteria are used to indicate the likelihood of pathogenic bacteria in
surface waters. Water quality objectives for total and fecal coliform bacteria vary with the
beneficial uses of the water body. In waters designated for water contact recreation (REC-1), the
fecal coliform bacteria concentration shall not exceed a log mean of 200/100 milliliters (ml)
(based on a minimum of not less that four samples for any 30-day period), nor shall more than
10% of samples collected during any 30-day period exceed 4000/100 ml.

Biological Oxygen Demand (BOD)

The 5-day BOD test indirectly measures the amount of degradable organic material in water by
measuring the residual dissolved oxygen after a period of incubation (usually 5 days at 20
degrees Centigrade [°C]), and is primarily used as an indication of efficiency of wastewater
treatment processes. The Basin Plan states that waters shall be free of substances that result in
increases in the BOD that adversely affect beneficial uses.
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Exotic Vegetation

Exotic (nonnative) vegetation introduced in and around streams is often of little value as habitat
for aquatic-dependant biota. Exotic plants can quickly out compete native vegetation and cause
other water quality impairments.

Floating Material

Floating materials can be an aesthetic nuisance as well as provide substrate for undesirable
bacterial and algal growth and insect vectors. The Basin Plan states that waters shall not contain
floating materials, including solids, liquids, foams, and scum in concentrations that cause a
nuisance or adversely affect beneficial uses.

Mineral Quality

Mineral quality in natural waters is largely determined by the mineral assemblage of soils and
rocks and faults near the land surface. Point and nonpoint source discharges of poor quality can
degrade the mineral content of natural waters. High levels of dissolved solids render waters
useless for many beneficial uses. For the Malibu Creek Watershed the objectives are total
dissolved solids (TDS) 2,000 mg/1, sulfate 500 mg/I1, chloride 500 mg/1, and nitrogen 10 mg/I.

Nitrogen (Nitrate, Nitrite)

Excess nitrogen in surface waters can lead to excess aquatic growth and can contribute to
elevated levels of NO3 in groundwater. Waters shall not exceed 10 mg/l nitrogen as nitrate-
nitrogen plus nitrite-nitrogen (NO3-N + NO2-N), 45 mg/l as nitrate (NO3), 10 mg/l as nitrate-
nitrogen (NO3-N) or 1 mg/I as nitrite-nitrogen (NO2-N).

Oil and Grease

Oil and grease are not readily soluble in water and form a film on the water surface. Oily films
can coat birds and aquatic organisms, impacting respiration and thermal regulation, and cause
death. Oil and grease can also cause nuisance conditions (odors), are aesthetically unpleasant,
and can restrict a wide range of beneficial uses.
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Dissolved Oxygen (DO)

Adequate DO levels are required to support aquatic life. Depression of DO can lead to anaerobic
conditions resulting in odors, or in extreme cases, in fish kills. As a minimum, the mean annual
DO concentration of all waters shall be greater than 7 milligrams per liter (mg/l), and no single
determination shall be less than 5.0 mg/l, except when natural conditions cause lesser
concentrations.

pH

The hydrogen ion activity of water (pH) is measured on a logarithmic scale, ranging from 0 to
14. While a pH of “pure” water at 25°C is 7.0, the pH of natural waters is usually slightly basic
due to the solubility of carbon dioxide from the atmosphere. Minor changes from natural
conditions can harm aquatic life.

Solid, Suspended., or Settleable Materials

Surface waters carry various amounts of suspended and settleable materials from both natural
and human sources. Suspended sediments limit the passage of sunlight into waters, which in
turn inhibits growth of aquatic plants. Excessive deposition of sediments can destroy spawning
habitat, blanket benthic organisms, and abrade the gills of larval fish. Waters shall not contain
suspended or settleable material in concentrations that cause nuisance or adversely affect
beneficial uses.

Turbidity

Turbidity is an expression of the optical property that causes light to be scattered in water due to
particulate matter such as clay, silt, organic matter, and microscopic organisms. Waters shall be
free of changes in turbidity that cause nuisance or adversely affect beneficial uses. Increases in
natural turbidity attributable to controllable water quality factors shall not exceed an increase of
20% when the natural turbidity is 0 to 50 nephelometric turbidity units (NTUs).

Wetland Objectives

In addition to the regional objectives for inland surface waters (including wetlands), the
following objectives apply for the protection of wetlands in the region.
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Hydrology

Natural hydrologic conditions necessary to support the physical, chemical, and biological
characteristics present in wetlands shall be protected to prevent significant adverse effects on:

Natural temperature, pH, DO, and other natural physical/chemical conditions;

*  Movement of aquatic fauna;

Survival and reproduction of aquatic flora and fauna; and

Water levels.
Habitat
Existing habitats and associated populations of wetland fauna and flora shall be maintained by:

* Maintaining substrate characteristics necessary to support flora and fauna that would be
present naturally,

* Protecting food supplies for fish and wildlife,
* Protecting reproductive and nursery areas, and

* Protecting wildlife corridors.

2.4.1.3 Storm Water Requirements

Discharge and runoff into inland surface and ocean waters in the Los Angeles Region are
controlled by a number of quality standards and implementation plans. These include permitting
and waste discharge requirement programs that address point source pollutants as well as storm
water and nonpoint source programs that address urban runoff. The City of Calabasas is subject
to the urban runoff requirements described in Order No. 01-182, NPDES Permit No. CAS004001
— Waste Discharge Requirements for Municipal Storm Water and Urban Runoff Discharges
within the County of Los Angeles, and the Incorporated Cities Therein, Except the City of Long
Beach, which was issued by the RWQCB-LA, in 2001. Permittees include the Los Angeles
County Flood Control District, the County of Los Angeles, and 84 incorporated cites within the
Los Angeles County Flood Control District. The Regional Board finds in the permit that the
Permittees’ proposed Storm Water Quality Management Plan (SQMP) incorporating the
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additional and/or revised provisions contained in the Order would meet the minimum
requirements of federal regulations.

The objective of the order is to protect the beneficial uses of receiving waters in Los Angeles
County. To accomplish this, permittees are required to:

* Ensure that the discharge of non-storm water to the municipal separate storm sewer system
(MS4) has been effectively prohibited except in specified allowable instances.

* Ensure that storm water discharges from the MS4 neither cause nor contribute to the
exceedance of water quality standards and objectives, nor create conditions of nuisance in the
receiving waters.

* Specify BMPs in the SQMP that will be implemented to reduce the discharge of pollutants in
storm water to the maximum extent practicable (MEP).

* Coordinate with the Principal Permittee (the Los Angeles County Flood Control District) to
implement a Public Information and Participation Program (PIPP).

* Implement programs to minimize storm water pollution impacts from industrial and
commercial facilities, development and redevelopment projects, construction sites, and
public agencies.

* Eliminate all illicit connections and illicit discharges to the storm drain system.

Total Maximum Daily Loads

Under section 303(d) of the 1972 Clean Water Act, states, territories, and authorized tribes are
required to develop lists of impaired waters. These impaired waters do not meet water quality
standards that states, territories, and authorized tribes have set for them, even after point sources
of pollution have installed the minimum required levels of pollution control technology. The law
requires that these jurisdictions establish priority rankings for waters on the lists and develop
Total Maximum Daily Loads (TMDLs) for these waters.

A TMDL specifies the maximum amount of a pollutant that a waterbody can receive and still
meet water quality standards, and allocates pollutant loadings among point and nonpoint
pollutant sources. By law, EPA must approve or disapprove lists and TMDLs established by
states, territories, and authorized tribes. If a state, territory, or authorized tribe submission is
inadequate, EPA must establish the list or the TMDL. EPA issued regulations in 1985 and 1992
that implement section 303(d) of the Clean Water Act - the TMDL provisions.
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In February 2003, the RWQCB-LA approved the 2002 Clean Water Act Section 303(d) list of
impaired waterbodies, which identifies seven pollutants for Las Virgenes Creek, including high
coliform count, nutrients (algae), organic enrichment/low dissolved oxygen, scum/foam-
unnatural, sedimentation/siltation selenium, and trash.

The EPA is developing TMDLs in 2003 for coliform count and nutrients in Malibu Creek, which
are scheduled to be adopted by the RWQCB-LA within a year. A trash TMDL is expected to be
developed for the Malibu Creek watershed by 2004 (Table 2.7).

Table 2.7. TMDL:s for Las Virgenes, McCoy, and Dry Canyon Creeks

EPA
303(d) Listing TMDL Schedule Priority

Las Virgenes High coliform count 2003 (draft under review) High
Nutrients (algae) 2003 High
Organic enrichment/low dissolved oxygen 2002 (but not completed yet) High
Scum/foam-unnatural 2002 (but not completed yet) High
Sedimentation/siltation No date Low
Selenium 2004 High

Trash 2004 Medium
McCoy Fecal coliform Not specified Low
Nitrate Not specified Low
Nitrate as nitrogen Not specified Low
Selenium, total Not specified Low
Dry Canyon Fecal coliform Not specified Low
Selenium, total Not specified Low

McCoy Creek and Dry Canyon Creek were both identified on the 2002 impaired water body list
(303(d) list). Both drainages have been identified as impaired for fecal coliform and total
selenium, which can impact warm freshwater and wildlife habitat beneficial uses. In addition,
McCoy Creek has been listed as impaired for nitrate, and nitrate as nitrogen, which can impact
groundwater recharge beneficial uses.

2.4.1.4 Pollutant Sources

The NPDES Permit No. CAS004001 identifies development and urbanization as causing an
increase in pollutant load, volume, and discharge velocity due to two main factors: conversion of
pervious ground cover to impervious surfaces such as paved highways, streets, rooftops and
parking lots; and creation of new pollution sources as the increased density of human population
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brings proportionately higher levels of vehicle emissions, vehicle maintenance wastes, pet
wastes, trash, and other anthropogenic pollutants.

The Permit cites the seven highest priority industrial and commercial critical source types as
identified by the County of Los Angeles: wholesale trade (scrap recycling, auto dismantling),
automotive repair/parking, fabricated metal products, motor freight, chemical and allied
products, automotive dealers/gas stations, and primary metal products. In addition, automotive
service facilities and food service facilities sometimes discharge polluted washwaters to the MS4
and have been identified as a major cause of widespread contamination and water quality
problems.

Local Sources of Pollutants

Based on information provided by public agencies, published values from prior studies, and field
observations the main source of pollutants in the local watersheds is non-point source related.
These sources include; over irrigation of landscaping, erosion of native soils, septic systems,
livestock, pet and yard waste and other human related activities (Table 2.8).

Table 2.8. Local Sources of TMDL Pollutants

Pollutant Pollutant Source

Septic system failure
Livestock waste
Coliform Pet waste
Decomposition of organic debris
Trash
Livestock waste
Reclaimed water irrigation
Nutrients Septic system failure
Landscape and yard waste
Atmospheric deposition
Decomposition of organic debris

Organic enrichment/low dissolved oxygen

Trash
Scum/foam-unnatural Numerous potential sources
Sedimentation/siltation Erosion of native soil
Selenium Erosion of native soil
Trash Human activities
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2.4.1.5 Best Management Practices

The Permit requires that the SQMP specify BMPs that will be implemented to reduce the
discharge of pollutants in storm water to the maximum extent practicable. For example,
Landscape and Recreational Facilities Management requirements include implementation of
procedures to encourage retention and planting of native vegetation and to reduce water,
fertilizer, and pesticide needs.

The Permit includes provisions that promote customized initiatives, both on a countywide and
watershed basis, in developing and implementing cost-effective measures to minimize discharge
of pollutants. For example, if a Permittee identifies a need to implement additional or different
controls than described in the countywide SQMP, a Permittee may develop and request RWQCB
approval for implementation of a Local SQMP that is customized to reflect the conditions in the
area under the Permittee’s jurisdication. A Permittee group can also apply to substitute a
regional or subregional storm water mitigation program to substitute in part or wholly for the
Standard Urban Stormwater Mitigation Plan (SUSMP) requirements set forth in the
Development Planning Program of the Permit. The proposed substitute program will be
considered for approval by the RWQCB if its implementation will result in equivalent or
improved storm water quality, protect stream habitat, promote cooperative problem solving by
diverse interests, be fiscally sustainable and include secure funding, and be completed in 5 years
including the construction and start-up of treatment facilities.

Existing City Programs

Storm water BMPs are implemented on both public and private land throughout the City of
Calabasas. Pursuant to Title 17, Land Use and Development, Chapter 17.56 and Title 8, Health
and Safety Chapter 8.28 of the Calabasas Municipal Code relating to the control of pollutants
carried by storm water runoff, all new developments are conditioned to include BMPs as
applicable per the SUSMP requirements. The Environmental Services Manager in the Public
Works Department has the primary responsibility for ensuring that the requirements are
implemented. In addition, Chapter 17.26 of the Land Use and Development Code requires a
percentage of property to remain pervious depending on the zoning of the property proposed for
development. For example, thirty percent of pervious area is required for all new parking lots,
with runoff either being directed to those pervious areas or media filtration or like BMP installed
to remove oil and grease from storm water flowing over parking lots, with the developer required
to submit proof of ongoing maintenance of the media filtration or like device prior to issuance of
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building permits. These requirements are implemented during the Development Review
Committee (DRC) for all development priority projects.

In addition to BMPs implemented on new developments, the City has also implemented
structural BMPs in certain priority locations around the City. To date, the City has installed 41
catch basin filter inserts and two in-line gross solids removal units in the municipal storm drain
system, with an additional gross solids removal unit to be installed in the near future. Based on
the results of this study and subsequent project-specific investigations, the City will continue to
seek funding for and implement additional storm water BMPs designed to reduce pollutant
loading to the receiving waters to the maximum extent practicable.

Page 66 City of Calabasas Master Plan for Restoration

1K154 Calabasas Restoration Master Plan.doc 9/3/2003



CHAPTER 3.0
PLANS AND POLICIES

3.1 CITY OF CALABASAS GENERAL PLAN

The City of Calabasas incorporated in 1991 as a response by local residents to the overly intense
development in the region by Los Angeles County. The City’s General Plan was adopted in
1995 to define what makes Calabasas a special place, delineate a vision for its future, and
formulate programs to achieve that future. The General Plan is reviewed annually and can be
amended up to four times per year to ensure that current conditions and social values are
reflected.

The three primary watershed drainages that lie within the City’s limits are surrounded by a
mosaic of residential, recreational, and commercial uses, which developed over time and have
been formalized in the General Plan as the City’s Land Use Districts. In addition, a parks,
recreation, and open space system is envisioned within Calabasas that will provide parks for
urban residential neighborhoods, establish a comprehensive trails system, and meet the open
space and recreational needs of Calabasas residents.

The preservation of remaining open space lands and the protection of significant environmental
features within Calabasas are, according to the General Plan, the highest priorities of the City.
This includes protecting significant environmental resources, maintaining public health and
safety, managing the production of resources, and providing open space for public recreation.
Open space for public recreation includes setting aside public parks and recreational areas as
well as maintaining a system of trails that can be used for hiking, equestrian riding, and mountain
biking. In addition to preserving existing open space, the General Plan calls for environmental
design and site planning that works with nature to minimize the loss of resources, reduce the off-
site impacts of development, and restore environmental and landscape quality that may have
been compromised by past actions.

With respect to biotic resources, the General plan states, “It is a high priority of the City to
protect and, where feasible, facilitate restoration of the biological productivity and quality of
vegetative and wildlife habitats throughout the remaining open spaces within the General Plan
study area.” To accomplish this, the City has undertaken to identify and preserve large
self-sustaining habitat management areas through public acquisition of lands and open space
easements within significant resource areas. In addition, the City has adopted an oak tree
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preservation ordinance and has extended similar protection to other stands of significant natural
vegetation through the General Plan’s Environmental Management and Development Review
Programs.

The General Plan also calls for a number of specific policies intended to maintain water quality
within natural drainages so that resource-dependent recreation and the biological capacity of
riparian areas will not be adversely affected. These measures include protecting natural
watershed areas within the General Plan study area, controlling water consumption by existing
and new development through an emphasis on drought-tolerant planting techniques, use of
water-efficient plumbing and water reclamation, and promoting the reduction of pollutants and
sedimentation from existing uses through public education, erosion control, and implementation
of workable BMPs.

As called for in the Water Resources Section II E. of the General Plan, the City of Calabasas has
maintained full compliance with the NPDES Permit requirements. The City has a dedicated
Environmental Services Manager (ESM) and Environmental Services Assistant to oversee the
complete implementation of the permit requirements. As outlined in the goals and policies set
forth in the General Plan, the City has an overall commitment to the protection and enhancement
of their receiving waters that goes beyond minimal Permit compliance.

3.2 DRAFT WATERSHED MANAGEMENT AREA PLAN FOR THE MALIBU
CREEK WATERSHED (JANUARY 2001)

Using the Las Virgenes Malibu Conejo Council of Governments as fiduciary agent, the
watershed cities (Calabasas, Westlake Village, Agoura Hills, and Malibu) and Los Angeles
County pooled funding and resources and hired a consultant to write the Draft Watershed
Management Area Plan for the Malibu Creek watershed. Although never formally adopted as a
policy document, this study was used as a basis for preparation of the Malibu Creek Watershed
Management Area Plan that Los Angeles County submitted to the RWQCB to meet requirements
of the 2001 Report of Waste Discharge. At this time, the watershed Cities and L.A. County are
working together to develop Plan Blue, an urban runoff reduction plan. Plan Blue incorporates
the previously completed Draft Watershed Management Area Plan (WMAP) and focuses on
regionally consistent and cost-effective NPDES Permit implementation with a view towards
overall watershed stewardship. The action plan developed in Plan Blue will not only be
implemented in the Malibu Creek Watershed, but across the entire North Santa Monica Bay area
which includes Topanga Canyon and several smaller rural watersheds that drain directly into
Santa Monica Bay.
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33 LOS ANGELES RIVER MASTER PLAN (JUNE 1996)

The Los Angeles River Master Plan (LARMP) creates a vision of the Los Angeles River as a
resource. The LARMP goals are to guarantee flood protection to surrounding communities,
provide diverse recreational opportunities, enhance river appearance, and create sustainable local
economies. Combined, these goals seek to enrich the quality of life adjacent to the Los Angeles
River.

34 SANTA MONICA MOUNTAINS NORTH AREA PLAN (OCTOBER 2000)

The Santa Monica Mountains North Area Plan (SMMNAP) is an element of the Los Angeles
County General Plan. The SMMNAP serves as a planning tool to regulate development within
the unincorporated area of the Santa Monica Mountains. The SMMNAP consists of five
elements, two of which, the Conservation and Open Space and the Land Use and Housing
Elements, affect water quality. The Conservation and Open Space Element prioritizes resource
protection over land development. This principle recognizes that irreplaceable resources must be
managed to protect biological habitats and corridors, water quality, scenic resources, open space,
and recreation. The Land Use and Housing Element aims to protect significant environmental
resources and avoid developments that negatively impact environmental resources. Existing
communities are expected to maintain their unique character and create distinct boundaries
between suburban and rural areas. Furthermore, the plan promotes accessible outdoor recreation.

3.5 LAS VIRGENES GATEWAY MASTER PLAN (DECEMBER 1998)

The City of Calabasas in the Las Virgenes Gateway Master Plan (LVGMP) seeks to establish a
balance between the community and nature along the Las Virgenes corridor through specific
land use and development plans. The LVGMP goals aim to promote the rural character of
Calabasas, increase aesthetics, preserve the natural environment, and prevent significant
environmental degradation. This plan may be used as a tool to obtain grants for public
improvements, including trail construction and creek restoration.

3.6 LAS VIRGENES CORRIDOR DESIGN PLAN (JANUARY 1998)
The Las Virgenes Corridor Design Plan (LVCDP) is a comprehensive plan that aims to improve

Las Virgenes Road from Mulholland Highway to the Ventura County jurisdictional line. The
plan recommends methods to beautify the road and better circulation and traffic. Beautification
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includes planwide landscaping to fit the natural environment, preserve views, and use native and
noninvasive drought-tolerant plants. Circulation as well as recreational opportunities will be
enhanced by a bikeway system running the length of the corridor.
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CHAPTER 4.0
OPPORTUNITIES AND CONSTRAINTS

Numerous opportunities exist for implementation of specific projects related to the overall
project objectives. Opportunities were defined as a potential for changing the existing conditions
to suit the project objectives of: improving water quality related to TMDLs, improving water
quality for native fish, restoring creek and riparian habitat, and improving recreational and
educational facilities and features.

In order to effectively evaluate opportunities, constraints must also be identified. Constraints
within the study area are conditions that would increase the expense, longevity, or physical
difficulty of implementing any identified opportunity within the study area. There are some
common constraints that projects would encounter, and those unique to specific locations along
each of the creeks.

An important general constraint that would be faced by any restoration project is the California
Environmental Quality Act (CEQA) review process. This process could include an
Environmental Impact Report (EIR), and permits from regulatory agencies such as the U.S. Fish
and Wildlife Service, U.S. Army Corps of Engineers, California Department of Fish & Game
and California Regional Water Quality Control Board. Because of the various requirements of
the review process, permits and CEQA documentation can add considerable cost and time to
even a small habitat improvement project. A programmatic approach that completed the CEQA
and permitting process for many of the restoration projects at once would provide significant
savings.

4.1 IMPROVING WATER QUALITY TARGETING THE SPECIFIC TMDLs

4.1.1 Opportunities

As stated previously, the identified TMDLs in the study area include: coliform (bacteria),
nutrients, organic enrichment, scum/foam, sedimentation, Selenium and trash. There are
numerous options for reducing each of the specific TMDLs through a combination of source
control and structural BMPs. In addition to various controls on the contaminants, there should
be improvements made in the water quality monitoring program throughout the study area to
target TMDL pollutants in a manner that would provide conclusive data on compliance with
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required water quality standards. With improved monitoring data more appropriate decisions
could be made using the most up-to-date data.

An additional option for general water quality improvement is the implementation of a
comprehensive storm water management program targeting TMDLs. This program, currently
under development by the City, would provide source control measures for residential,
commercial, and open space areas within the City. Potential source control options within this
plan could include implementing Integrated Pest Management (IPM) practices, which would
reduce the quantity of pesticide and herbicide currently applied in the study area by City Public
Works contractors.

Coliform

Opportunities for reducing coliform will depend on the type of coliform identified in the study
area. Coliform levels can be elevated from the decomposition of organic matter or from the
feces of animals or humans. Water quality testing for total and fecal coliform can be used to
determine relative levels of coliforms from organic versus feral sources. However, the
difference between the two sources of fecal coliform (animal or human) can only be determined
by more comprehensive water quality testing, which may include DNA testing.

Typically, organic matter can be controlled through source control options. These can include:
increased frequency of street sweeping, proper disposal of lawn cuttings and similar landscape
maintenance debris, and public outreach to inform the public of the concern.

If the bacteria are determined to be from feces then a different approach is required. This
approach would include a comprehensive survey of all regions within the study area to determine
the use of septic systems, the presence of livestock facilities and the condition of the sanitary
sewer lines in the area. These three operations make up the primary sources of coliform in the
study area.

After determining the locations of active septic systems in relation to local water courses and
ground water elevations, it should be determined whether the systems are operating correctly. If
any septic systems are determined to not be functioning properly immediate corrective action
should be taken. Depending on the quantity and condition of septic uses in the area, it may be
beneficial to implement a program to monitor the systems and require reporting on routine
inspection and maintenance conducted by the facility owners.
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Any existing livestock facilities should also be mapped relative to study area watercourses. Each
facility’s animal waste management procedures should be reviewed for adequacy and proper
functioning. If a need for additional BMPs is identified, corrective action should be taken
through partnering with the landowners to improve the runoff pollution prevention controls at
their facilities.

Sanitary sewer systems are owned and operated by public entities that are required to implement
maintenance programs and spill response procedures pursuant to State and Federal law. EPA has
recently developed a comprehensive management framework called Capacity, Management,
Operations, and Maintenance (CMOM) to further regulate and assist municipalities in
developing more comprehensive sanitary sewer system management programs. These proposed
EPA regulations will affect all publicly-owned collection systems and publicly owned treatment
works (POTW) systems with collection systems attached. In the study area, the sanitary sewer
trunk lines are owned and maintained by the local POTW, Las Virgenes Municipal Water
District (LVMWD), and the smaller collection system is owned by the City and maintained
through the Los Angeles County Sanitation District. Currently, LVWMD has an informal policy
to provide immediate response and containment to overflows on the City’s system until the Los
Angeles County staff arrives. These partnerships need to be formalized, between the City, the
County, and LVMWD to implement the EPA’s CMOM programs.

Nutrients

As discussed in Chapter 5 and in Appendix A, there are combinations of source control and
structural BMPs that can reduce nutrients (nitrate, ammonia, and phosphate) from entering into
the study area waterways. The nutrient levels in receiving waters are dependant on source
loadings in the watershed, runoff intensity, and physical, chemical, and biological interactions
within the aquatic environment. Therefore decreasing the nutrient source within the watershed
lowers the nutrient loading. Several of these sources are also coliform sources (sewage, manure,
landscape waste, etc.) and can be addressed as discussed above. Additionally, increases in
biological and chemical processes increase the removal of nutrients within the watershed.

The results of the modeling indicate that structural BMPs are more effective in reducing
ammonia and phosphate loading than the nitrate loading. The modeling also indicates that
nitrate loading is reduced most effectively by source control measure rather than structural
BMPs.
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Organic Enrichment/Low Dissolved Oxygen

Organic enrichment/low dissolved oxygen can be the result of several different issues occurring
within the study area. Among other possibilities, it is certainly related to a combination of
organic inputs into the study area creeks, as well as an increase in the water temperature and
available sunlight. When there is high organic input into the creek, nutrient levels also increase.
When a creek with high organics is subjected to warmer water temperatures and increased
sunlight, plant (algae) growth increases. As the algae uses up the available nutrients it starts to
die off. As the algae dies and decomposes, oxygen from the water consumed during this process
and can reach levels too low to sustain aquatic life.

The opportunities for improving organic enrichment/low dissolved oxygen are interrelated with
the nutrient controls and reductions outlined in the previous section. Additional measures that
reduce organic enrichment and increase dissolved oxygen include; reducing the amount of
concrete, which acts as a heat source, in the stream channel to reduce temperatures, increasing
the shade canopy along the creek corridor, and allowing the creek to pass over rocks for
turbulence to increase the quantity of dissolved oxygen in the water.

Scum/Foam

There are numerous ways that scum/foam can be created in the study area creeks. Some of the
ways it can be created are from natural processes and some unnatural. An example of a natural
process would be the growth of plants that produce natural surfactants, while an unnatural
process would be the introduction of detergents from illegal dumping or illegal connection of
washing facilities into the storm drain system. This TMDL is directed towards the unnatural
processes. In addition to detergents, there are a variety of contaminants that when agitated in the
creek can create foam. Reduction of scum and foam is accomplished by overall reductions in
other non-point source contaminants such as nutrients, coliform, and trash.

Sedimentation/Selenium

Selenium is a naturally occurring element within the soils of the study area. Reducing soil
erosion within the study area can reduce sedimentation and selenium within the creeks.
Numerous opportunities exist for reducing erosion. The exact locations of these sites are
identified in the riparian habitat enhancement section 4.1.3. In addition to the sites within the
creek corridor, erosion also occurs along the shoulders of the main roadways within the study
area. The road shoulders along Las Virgenes Road and Mulholland Highway are cleared of
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vegetation to reduce the fire potential. However, once this vegetation is cleared the soil is not
held in place and erodes during storm events. If another acceptable fire control option can be
identified it should be implemented along the two main highways within the study area. One
possible option that could be evaluated for the road shoulders could be a combination of gravel
and some type of porous pavement.

Trash

Opportunities for reducing the trash entering the study area creeks include increased street
sweeping, increased public outreach to the problem, and coordinated efforts with adjacent
jurisdictions, and Caltrans. Caltrans is needed in the coordination so that any trash from the 101
Freeway can be removed before entering the study area. The primary area identified for trash
reduction was a dirt turn-out next to the 101 Freeway just east of the westbound off ramp at Las
Virgenes Road.

4.1.2 Constraints

Constraints for all water quality parameters within the study area relate to water quality
monitoring data. Up to this point there has not been a comprehensive program in place to
conduct simultaneous flow measurement and water quality sampling and analysis for the specific
TMDL contaminants. Without comprehensive monitoring in place it will be extremely difficult
to measure the effectiveness of either source control measures or structural BMPs on the water
quality within the study area. Water quality sampling and testing is costly, including a high level
of staff commitment, equipment costs, and laboratory fees. Flow monitoring is also costly, and
has the added challenge of needing to install structural equipment within waterways. Not only is
the equipment expensive, but the process of obtaining all necessary permits to install and operate
the flow meters can also be a significant cost as well.

An additional constraint involves mapping of the current storm water conveyance system within
the study area. For appropriate structural BMP placement it is imperative to accurately map the
storm water drainage area for each specific region. Currently the available AutoCad mapping of
the City’s storm drain system is in need of updates and should be converted to GIS format so that
it can be used in conjunction with local topographic mapping to identify the correct location for
the structural BMPs. The majority of the municipal storm drain system is owned and maintained
by Los Angeles County Public Works Department, with a few drains still under developer
ownership in the process of transfer to the County and some drains owned by the City but
maintained by the County through contracted services. Although Los Angeles County is in the
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process of creating GIS based maps of their storm drain systems, there are proprietary issues that
are impeding information sharing between the County and the cities within the County. At this
time, the City would be required to purchase the current maps from the County at significant
costs.

4.2 IMPROVING WATER QUALITY FOR STEELHEAD TROUT

4.2.1 Opportunities

Currently, steelhead trout (Oncorhynchus mykiss) are not found in the study area creeks. As
identified in Native Fish Habitat Assessment Report (Appendix B), the steelhead were
historically found in Las Virgenes Creek. Opportunities for improving the current water quality
for the steelhead coincide with the TMDL improvement opportunities including shading the
creek and reducing water temperatures. Reductions of algae blooms are also needed for optimal
steelhead habitat. Steelhead require cool, highly oxygenated water for optimum survival rates.
Currently, habitat is available within the study area for the steelhead.

The removal of barriers and concrete, as stated in the next section, Opportunities for Aquatic and
Riparian Habitat Enhancement and Restoration, also facilitate steelhead movement. In addition,
this section includes project sites identified for creating riffles, which benefit stealhead by
providing one of their food sources, macro-invertebrates, with ideal their habitat. Increasing the
survival of their food source may increase chances of steelhead’s own survival if re-introduced.

4.2.2 Constraints

As related to the constraints for the TMDL requirements, appropriate water quality data are
currently lacking to make a determination on potential steelhead reintroduction. The existing
data do not include flow measurements, adequate temperature records, nor dissolved oxygen
profiles necessary to make an informed decision on the success of steelhead reintroduction.

In addition to the water quality constraints for the steelhead, there are numerous structural
barriers both within and outside the City. These barriers include the Rindge Dam and numerous
concrete bridges and culverts on Malibu Creek as well as Las Virgenes Creek (Appendix B).
This combination of constraints can also be viewed as a listing of opportunities to improve the
water quality and habitat for reintroduction in the future.

Page 76 City of Calabasas Master Plan for Restoration

1K154 Calabasas Restoration Master Plan.doc 9/3/2003



4.3 AQUATIC AND RIPARIAN HABITAT ENHANCEMENT AND RESTORATION

4.3.1 Opportunities

Through analysis of the baseline data collected in January and March 2003, a number of
opportunities for enhancement and restoration of riparian and aquatic habitat were identified for
Las Virgenes, Dry Canyon, and McCoy Creeks (Figures 4.1, 4.2, and 4.3). Table 4.1
summarizes the types of improvements that could be implemented to improve habitat in and
around the creeks. Most of the improvements involve the direct creation or restoration of
wetland and riparian areas. Some improvements are related to maintaining existing habitat, such
as removing sediment, controlling exotic plant species, and stabilizing banks to reduce erosion.
Others would involve improving structural aspects of the stream by removing artificial structures
such as a concrete bottom, or adding a channel meander.

Table 4.1. Number of Locations for Habitat Improvement Opportunities

Habitat Improvement Opportunity LVC DCC MC

Stabilizing creek banks/channel incision/erosion 8 5 8
Monitoring channel incision/erosion 4 1 3
Pulling back creek banks 11 2 2
Creating/restoring wetland habitat 13 4 3
Creating/restoring riparian habitat | | |
Removing concrete to reestablish soft creek bottom 2 2
Removing artificial structural stabilization (e.g., crib walls, rip-rap) 4

Revegetating creek banks/floodplain 4 1
Removing exotic plant species 3 2 1
Removing sediment | 3
Improving physical creek structure 3 3 3
Adding pools/riftles or creating channel meander 3

LVC = Las Virgenes Creek
DCC = Dry Canyon Creek
MC = McCoy Creek

Each of the three creeks within the study area presents a unique set of opportunities with respect
to habitat improvement based on existing channel modifications, adjacent land uses, and natural
conditions.
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Las Virgenes Creek

The largest category of habitat improvement opportunities for Las Virgenes Creek, 13 locations,
is wetland habitat creation or restoration activities. Twelve sites have been identified where
erosion or channel incision could be stabilized or monitored. The remaining opportunity sites
would involve removal of artificial stabilization structures, channel maintenance, and
improvement of the physical structure of the channel.

Locations that have been identified as possible wetland creation/restoration sites most often
include channel alteration (pulling back the creek banks). These sites include the northernmost
reach of the creek (near the Ventura County jurisdictional boundary within the City limits),
directly north of the existing concrete portion of the Las Virgenes Creek channel (the reach
located northwest of the intersection of Las Virgenes Road and the 101 Freeway), three areas
south of Agoura Road adjacent to a commercial area, three areas along the reach flanked by
residential uses (south to the intersection of Lost Hills Road and Las Virgenes Road), and five
locations within Malibu Creek State Park.

Erosion control and monitoring could be implemented at the northernmost reach of the creek
upstream of the concrete trapezoidal channel, along the channel as it passes northeast of Las
Virgenes Road and the Ventura Freeway, in a number of locations along the reach that is
restricted by commercial and residential uses between Agoura Road and the intersection of Lost
Hills Road and Las Virgenes Road, and five identified locations within Malibu Creek State Park.

Other opportunities to improve habitat along Las Virgenes Creek include removing a portion of
the concrete channel bottom north of Thousand Oaks Boulevard and restoring it to a natural soft
creek bottom. The drainage channel and detention basin to the west of Las Virgenes Creek and
Thousand Oaks Blvd could be improved by removing obstructions to drainage and reworking the
channel and basin. Rip-rap could be removed along the segment of the creek northwest of
Las Virgenes Road and the Ventura Freeway and a crib wall along the western bank north of
Las Virgenes Road could be eliminated along with highway berms just south of the road. A
concrete removal and creek restoration opportunity is also identified along the creek channel
between the Ventura Freeway and Agoura Road Bridge, which the City has currently in the
planning process.

Exotic species removal would be beneficial in three primary locations, a pocket of eucalyptus
located adjacent to residential uses north of A.E. Wright Middle School, tamarisk in the area
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Habitat Improvement Projects

Las Virgenes Creek
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north of Las Virgenes Road, and Vinca major along the creek in Malibu Creek State Park in the
southern portion of the study area.

Dry Canvyon Creek

Along Dry Canyon Creek, habitat improvement opportunities primarily relate to erosion control
(bank stabilization and revegetation of the floodplain), restoration of wetland and riparian
habitat, and physical improvement of channel morphology. Six locations have been identified
where stabilization or monitoring of erosion or bank incision are needed. Wetland or riparian
habitat restoration would be beneficial in five locations. Revegetation of creek banks or the
floodplain, or the removal of exotic species could be implemented in six locations. Physical
improvements to the channel structure, such as adding pools and riffles or removing a concrete
channel bottom, would be beneficial in nine locations.

Bank stabilization opportunities exist along the upper reaches of Dry Canyon Creek, along
Mulholland Highway, along the segment adjacent to the Viewpoint School, and at Wrencrest
Drive where the creek emerges from an underground channel.

Creation or restoration of wetland or riparian habitat could be accomplished adjacent to the horse
stables west of Old Topanga Canyon Road on Mulholland Highway, on the Mountains
Restoration Trust property along the north side of Mulholland Highway east of the intersection
with Old Topanga Canyon Road, and adjacent to Park Paloma near the northern boundary of the
City.

Revegetation of creek banks or floodplains would be beneficial along the upper reaches of Dry
Canyon Creek along Mulholland Highway, around the brow ditch located north of the
intersection of Mulholland Highway and Old Topanga Canyon Road, within the rip-rap located
at the intersection of Mulholland Highway and Old Topanga Canyon Road, and adjacent to Park
Paloma. Exotic plant species removal is needed along the tributary that flows north along Old
Topanga Canyon Road (Vinca major), where the creek emerges from the underground channel at
Wrencrest Drive (Arundo donax), and along the Mountain Restoration Trust’s property near the
intersection of Mulholland Highway and Old Topanga Canyon Road (Virginia Creeper).

Physical improvements of several types could be implemented along Dry Canyon Creek.
Concrete channel segments could be removed southwest of the horse stables at Mulholland
Highway and Old Topanga Canyon Road. Flow velocity could be reduced near Wrencrest Drive
where the creek emerges from an underground channel and adjacent to Park Paloma. The
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segment near Park Paloma would also be appropriate for establishment of pool/riffle channel
morphology, and an upstream reach, near the City boundary, would benefit from an addition of a
channel meander.

McCoy Creek

The largest category of opportunities for habitat improvement (11 locations) along McCoy Creek
is related to stabilizing the creek banks to prevent or repair erosion and channel incision. Four
locations would be appropriate for creating or restoring wetland and riparian habitat, physical
channel improvements could be implemented in six locations, and exotic plant removal and
revegetation could be performed in two locations.

Stabilization and monitoring of creek bank erosion and incision, as well as the removal of
sediment, would be beneficial at a number of locations along McCoy creek. Most of the
locations are just upstream of, or within the Calabasas Golf and Country Club, through which the
creek flows. Wetland creation or restoration is feasible on the tributary south of Parkway
Calabasas, at two locations toward the eastern end of the golf course north of Parkway
Calabasas, and riparian expansion could be accomplished along the creek west of Lake
Calabasas.

Additional physical improvements to the channel within the Calabasas Golf and Country Club
include improvements to culverts and replacement of existing weirs. Bank stabilization and in-
channel grade control could also be implemented along the portion of the creek located on
Countrywide Financial property.

Exotic plant removal would be beneficial south of Calabasas Road near the northern City
boundary, and a vegetated overflow channel for Lake Calabasas could be created near the
Calabasas Tennis and Swim Center.

4.3.2 Constraints

Las Virgenes Creek

Because the suitable area for habitat restoration near the northern City boundary on Las Virgenes
Creek extends outside the City, activities there may require coordination with the Los Angeles

County Department of Public Works. In addition, removal of the concrete bottom along the
trapezoidal channel south of the City’s northern boundary or widening of the creek banks for
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restoration purposes cannot impact the flood capacity of the channel. Residential uses in this
area encroach on the floodplain along this reach.

Both the drainage and detention basin located south of Thousand Oaks Boulevard west of the
creek, and the potential restoration area northwest of the intersection of the Ventura Freeway and
Las Virgenes Road, lie outside the City boundary within an unincorporated area of Los Angeles
County. Projects in these locations would require coordination with Los Angeles County
Department of Public Works. For the restoration area, an additional constraint would be
providing access to the project site. No access is available from the Ventura Freeway, and the
north bank of the creek quickly rises to a steep incline. Access to the reach would only be
possible from Las Virgenes Road. An additional restriction is the close proximity of the Ventura
Freeway to the southern bank of the creek at this location.

Removal of concrete and reestablishment of a soft channel bottom in the channel between the
Ventura Freeway and Agoura Road would be constrained by the encroachment of commercial
businesses on both banks of the creek. The floodplain could not be expanded at this site.
Locations of utilities in or near the channel would also affect the planning of structural
alterations at this site. The City has recently released a Request for Proposals to contract for the
creek restoration design work for this specific site. Grant funding is also secured to complete the
construction/restoration phase of the project once the restoration design is approved by the
granting agencies.

The area south of Agoura Road where restoration of riparian habitat could be implemented is
accessed down a steep embankment, and covered with dense vegetation, both of which would
make access to the area problematic. In addition, private property encroaches on the floodplain
on each side of the creek along this stretch.

The region of the creek located north of A.E. Wright Middle School and adjacent to residential
uses presents opportunities for a number of habitat restoration and improvement projects. The
only known constraint for these projects is the boundary of private property along the floodplain.

The reach parallel to Lost Hills Road north of its intersection with Las Virgenes Road has been
identified as an opportunity to improve habitat by removing a cribwall and exotic species
(tamarisk). Access to this area is down a steep hillside where sensitive resources are present.
The equipment needed to complete projects at this location could cause unacceptable damage to
existing resources while accessing the area. Depending on the desired scope of work, the exotic
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species could be removed by hand to minimize the disturbance to sensitive habitat, however the
concrete removal would require heavy equipment.

The remaining opportunity locations are located south of the City boundary in Malibu Creek
State Park. Projects in this area would require coordination with California State Parks. In some
locations along this reach of the creek, it may also be necessary to coordinate with Las Virgenes
Municipal Water District to identify the location of sewer lines.

Dry Canyon Creek

Much of the land through which Dry Canyon Creek flows is private property. In addition, all
lands located within 500 feet of Mulholland Highway are within the Scenic Corridor overlay
zone. Within the viewshed, all development and proposed land use requires a special land use
permit and must include elements that ensure enhancement and beautification of the scenic
corridor.

Along the creek parallel to Park Paloma, where floodplain revegetation and channel realignment
have been identified as opportunities, mature oaks are present on the floodplain. This would
necessitate carefully planning of any change in channel morphology to avoid impacts to these
sensitive resources.

No known project constraints exist in the area identified as a possible wetland restoration and
channel realignment site located between the City boundary and Lake Calabasas.

McCoy Creek

The major constraint on projects proposed for McCoy Creek would be coordination with the
owners of the private property, such as the Calabasas Golf and Country Club, through which
almost the entire length of the creek flows. An additional constraint exists at the location where
the creek emerges from a gated community where a steep hillside would make access difficult.
Also, the presence of mature oaks throughout the park adjacent to Lake Calabasas would
necessitate careful planning of restoration projects to avoid impacts to this sensitive resource.

Page 88 City of Calabasas Master Plan for Restoration

1K154 Calabasas Restoration Master Plan.doc 9/3/2003



4.4 IMPROVE RECREATIONAL FACILITIES WITHIN THE STUDY AREA

4.4.1 Opportunities

Currently the City Planning Department is in the process of completing a Trails Master Plan for
the study area. This Plan is being developed in partnership with the Santa Monica Mountains
Conservancy with funding provided by the New Millennium development project. The Trails
Master Plan will allow for comprehensive planning for a trail system throughout the study area
(Figure 4.4). This Plan is currently undergoing internal review and revision and is expected to be
available for public input in 2003. Within the Trails Plan there is a proposed trail (Calabasas-
Cold Creek Trail) that would provide access to the McCoy Creek riparian area for recreational
purposes.

An additional opportunity is to continue to assist Mountains Restoration Trust with open space
acquisition particularly in the Headwaters Corner area. This would allow an additional area of
access to the riparian area and provide for a valuable passive recreation, as well as educational
area.

Other recreational facilities that are currently being planned by the City include two new parks.
One at the intersection of Las Virgenes Road and Lost Hills Road, adjacent to De Anza Park, and
the second near the intersection of Mulholland Highway and Old Topanga Canyon Road, to be
named Wild Walnut Park.

4.4.2 Constraints

Constraints for improving recreational facilities include: purchasing appropriate and available
parcels; coordinating between the Planning Department and Public Works Department to
determine which Department will lead the effort to identify the appropriate parcels; and
determining an adequate funding source for purchase, development and maintenance for any
facility.
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4.5 IMPROVE EDUCATIONAL OPPORTUNITIES AND FACILITIES WITHIN
THE STUDY AREA

4.5.1 Opportunities

Opportunities to improve educational facilities are numerous throughout the study area. These
opportunities include:

* Placement of roadside signage to indicate the watershed boundaries so that motorists and
pedestrians become more aware of the local geography and where the local creeks drain.

* Assist the Mountains Restoration Trust with the continuing effort to purchase the remainder
of Headwater Corners and surrounding parcels on Dry Canyon Creek for continuing
watershed education programs.

* Assist the Mountains Restoration Trust with the development of a citizen-monitoring
program. Also partner with local groups to develop public participation in creek restoration
projects.

* Include storm water pollution prevention and habitat protection signage along the proposed
A.E. Wright footbridge crossing of Las Virgenes Creek. For example, the City could post a
sign/kiosk explaining how the bridge was designed specifically to allow for fish passage as
well as allowing flood flows to pass by unimpeded.

* Incorporation of education facilities into every watershed protection or enhancement project
established in the City (i.e., educational placards adjacent to restoration sites).

* Implement educational signs with information about the riparian habitat along Las Virgenes
Creek in both De Anza Park and the new park across the creek towards Las Virgenes Canyon
Road. These signs can incorporate educational material on native plants, wildlife, and
pollution prevention.

*  Work with local schools to post pollution prevention messages in classrooms and at various
locations on campus. This can include working with art classes to paint a clean water mural
on campus or simply by placing pollution prevention posters in classrooms.
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4.5.2 Constraints

Educational facility constraints include determining if the City or a local non-profit corporation
would be the operator of the facility, identifying funding sources to purchase and develop the
materials or a facility, and funding to maintain any new facility. Maintenance would also be
required to remove graffiti defacing any signage. Cooperation and commitment from local
schools would also be needed.
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CHAPTER 5.0
ALTERNATIVES DEVELOPMENT

Water quality can be improved by altering processes that affect nutrient levels in receiving
waters. Decreasing the nutrient source within the watershed lowers the nutrient loading.
Limiting irrigation or preventing runoff from reaching the receiving water reduces the transport
of nutrients. Increases in biological and chemical processes increase removal of nutrients within
the watershed also. It is possible to implement several combinations of restoration measures to
decrease nutrient levels in receiving waters.

For the purposes of this restoration master plan, three main categories of restoration measures
alternatives were developed and analyzed: Creek Restoration Alternative; Watershed
Management Alternative 1—Structural BMPs; and Watershed Management Alternative 2—
Source Control. Each category was modeled using methods described in Section 1.4. The Creek
Restoration Alternative included restoration measures that improved water quality primarily
through habitat restoration and creek flow modification. Watershed Management Alternative 1
included restoration measures that improved water quality primarily through trapping nutrients
prior to entering the creeks (e.g., sediment trap, CDS units, and treatment wetlands/bioswales).
Watershed Management Alternative 2 included restoration measures that improved water quality
primarily through reducing nutrient loading at the generation source (e.g., recycled irrigation
water use changes). Each of the three alternatives is further described in the sections below.

To provide a baseline for comparison, the nutrient loadings based on historical land use was also
modeled. The Historical Land Use scenario and each of three alternatives were modeled for each
of the three creeks.

5.1 HISTORICAL LAND USE

The Historical Land Use scenario was developed to represent the baseline nutrient loadings in
the absence of human urban land uses, with atmospheric deposition being the only nutrient input
to the watershed. Urbanization typically impacts the watershed characteristics and increases
nutrient loadings associated with anthropogenic sources. By eliminating urbanization, this
scenario establishes the natural baseline and identifies the maximum possible improvement that
can be achieved for the watershed.
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5.2 CREEK RESTORATION ALTERNATIVE

The Creek Restoration Alternative was developed to represent the effects of restoration
opportunities in and along the creeks. The creek restoration opportunities addressed were
erosion control, channel modifications, and wetland restoration (Table 5.1).

Table 5.1. Creek Restoration Opportunities

Restoration Opportunities Stream Modifications

Erosion Control Stabilize bank and channel

Cease vegetation clearing

Remove concrete and rip-rap

Stabilize banks with bioengineering techniques

Channel Modifications Remove or improve flow restrictions
(e.g., weirs or culverts)

Pull back banks

Enhance floodplain

Remove eucalyptus, vinca, tamarisk, and other exotics

Wetland Restoration

Create and restore riparian wetlands

Specific restoration actions for Las Virgenes Creek, McCoy Creek, and Dry Canyon Creek are
identified in Figures 5.1, 5.2, and 5.3. Restoration measures include stabilizing the bank and
channel, removing concrete banks, pulling back banks along the creek, removing concrete
channels, and reestablishing soft bottom. Improvement of vegetative uptake due to wetland
restoration was determined to be relatively localized and insignificant on a watershed scale;
therefore, vegetative uptake improvements were not modeled. The nutrient uptake resulting
from habitat restoration is insignificant compared to the other nutrient removal alternatives
because the steep gradients of the creeks do not allow sufficient time for substantial nutrient
uptake and the total area for potential restoration was small.

53 WATERSHED MANAGEMENT ALTERNATIVE 1—STRUCTURAL BMPS

Watershed Management Alternative 1 was developed to represent the effects of reducing
nutrients from runoff by treating runoff on-site within the watershed using structural BMPs
before the runoff reaches the creeks. Four general types of BMPs were identified to be
applicable based on land use: detention basins, biofilters, infiltration basins, and pervious
concrete. Detention basins capture runoff for treatment through sedimentation. Biofilters utilize
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vegetation to treat runoff and reduce surface runoff. Infiltration basins reduce surface runoff by
increasing percolation into the ground and provide removal of contaminants. Similarly, pervious
concrete reduces the runoff from impervious urban areas by promoting infiltration and
contaminant removal.

The removal efficiencies used in the modeling of Watershed Management Alternative 1 were
calculated based on average literature values (Appendix A). To account for the potential range
in runoff trapping and poor performance of some structural BMPs, two scenarios were developed
to represent Alternative 1. Alternative 1A was based on the assumption that the structural BMPs
were successful at treating 50% of the runoff, while Alternative 1B was based on the assumption
that the structural BMPs were successful at treating 100% of the runoff.

The use of structural BMPs is limited based on land use. Table 5.2 shows the applicable land
uses for each structural BMP. The areas within the subwatersheds of each creek in which BMPs
can be implemented are shown in Figures 5.4, 5.5, and 5.6. In some cases, multiple BMPs can
be implemented within the same land use. (For example, both detention basins and biofilters can
be implemented for agricultural land uses.) For land uses with two applicable BMPs, the
efficiency was calculated based on the assumption that the BMPs would be linked in series such
that the efficiency of the second BMP was applied to the output of the first BMP.

Table 5.2. Applicable Land Uses for Types of Structural BMPs

Type of BMP Applicable Land Use

Detention Basins Agricultural and Husbandry

Biofilters Agricultural, Husbandry, Residential, and Commercial
Infiltration Basins Residential and Commercial

Pervious Concrete Residential

5.4  WATERSHED MANAGEMENT ALTERNATIVE 2—SOURCE CONTROL

Watershed Management Alternative 2 was developed to represent the effects of reducing nutrient
loading through reductions in sources. Based on information presented in Section 3.3 of
Appendix A, the most significant nutrient sources in the watershed were determined to be
atmospheric deposition, septic systems, reclaimed irrigation water use, golf course fertilization,
and livestock. It was not considered feasible to reduce atmospheric deposition of nutrients in the
watershed modeling analysis (Appendix A) because atmospheric deposition occurs on a regional
basis, which is beyond the geographic limits (watershed) of the analysis. Septic systems within
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the Las Virgenes Creek watershed occur downstream of the area of interest (City limits);
therefore, changes in septic systems were not addressed in the watershed modeling analysis since
those changes would not have any effect on the portion of the creek that flows through the City.
The remaining sources of nutrients in the Las Virgenes watershed that were analyzed for control
as part of the watershed modeling analysis were reclaimed irrigation water use and livestock. In
the McCoy and Dry Canyon Creek watersheds the sources of nutrients that were analyzed for
control were golf course irrigation, and reclaimed water irrigation, with some discussion
regarding septic systems.

A reduction factor in nutrient loading was applied for each of the controllable sources within
each watershed. Figures 5.7, 5.8, and 5.9 show the nutrient source reductions that were applied
to the subwatersheds of each creek.

Similar to Watershed Management Alternative 1, two scenarios were developed for the
Watershed Management Alternative 2. Alternative 2A was based on the assumption that the
source control measures would be effective in achieving a 25% reduction in reclaimed water
irrigation and livestock sources. Alternative 2B was based on the assumption that the source
control measures would be effective in achieving a 50% reduction in nutrients.

A summary of the watershed model alternatives is given in Table 5.3.

Table 5.3. Summary of Watershed Model Simulations

Alternative Description ‘

Historical Land Use No urban land uses and sources; open space only

Creek Restoration Alternative | Implementation of all creek restoration opportunities

Alternative 1A Structural BMPs — 50% Runoff

Alternative 1B Structural BMPs — 100% Runoff

Alternative 2A Source Control Measures — 25% Source Reduction
Alternative 2B Source Control Measures — 50% Source Reduction
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CHAPTER 6.0
ALTERNATIVES EVALUATION

Each alternative was simulated for a 3.75-year time period (October 1996 — June 2000) using the
HSPF model. The results from the first year were not used to allow adequate time for the
numerical model to reach a dynamic equilibrium. Therefore, nutrients were evaluated based on
the average annual load (Ibs/yr) over the last 2.75 years of the model results. The model output
location for each of the three creeks was established at the downstream City limit (Figures 6.1,
6.2, and 6.3). Thus, the model results reflect the alternative restoration measures upstream of the
output location.

The reduction in average annual loading (expressed as a percentage) at each output location was
determined for each alternative and then compared to the loading under existing conditions.
Table 6.1 presents the results of the model simulations, which are further summarized in the
sections below.

6.1 HISTORICAL LAND USE EVALUATION

For the Historical Land Use scenario, all three creeks show notable reductions in loading ranging
from 86% to 98% for nitrate, ammonia, and phosphate. The large percentage of potential
nutrient loading reduction indicates that the major contribution of nutrients in both watersheds is
from human and urban uses. The results also indicate there is a small quantity of nutrient
loading attributable to natural sources (e.g., soil erosion and wildlife). Therefore, to achieve a
100% reduction in nutrients may require reductions in loading attributable to natural as well as
human sources.

6.2 CREEK RESTORATION ALTERNATIVE

The Creek Restoration Alternative was found to have no detectable impact on nutrient loading
for all three creeks. The simulations were based on implementation of all identified creek
restoration opportunities within each creek, including bank stabilization, concrete removal, and
vegetation clearing. Since the creek restoration opportunities focused primarily on hydrologic
and/or habitat changes within the creek channel, neither the nutrient loadings from the watershed
nor the water quality processes within the creek were substantially modified through
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Table 6.1. Nutrient Loading Reductions by Alternative

Percent Reduction (%)

Alternative
Nitrate Ammonia Phosphate

Las Virgenes Creek 91 86 86
Historical Land Use McCoy Creek 98 96 98
Dry Canyon Creek 98 98 93

Las Virgenes Creek 0

Creek Restoration Alternative McCoy Creek 0

Dry Canyon Creek 0
Las Virgenes Creek 4 19 16
Alternative 1A McCoy Creek 2 13 7
Dry Canyon Creek 5 28 21
Las Virgenes Creek 7 39 32
Alternative 1B McCoy Creek 4 26 14
Dry Canyon Creek 9 55 42
Las Virgenes Creek 21 4

Alternative 2A McCoy Creek 16

Dry Canyon Creek 17 2
Las Virgenes Creek 41 10

Alternative 2B McCoy Creek 33 15
Dry Canyon Creek 35 5

implementation of the creek restoration measures. The model results of restoration alternatives
for all three creeks indicated that nutrient loading would not be meaningfully affected through
implementation of these measures. However, there could be water quality improvements for
other pollutants if the identified restoration measures were implemented.

6.3 WATERSHED MANAGEMENT ALTERNATIVE 1—STRUCTURAL BMPS

The results of Watershed Management Alternative 1 modeling indicate that structural BMPs are
more effective in reducing ammonia and phosphate loading than nitrate loading. Alternatives 1A
and 1B provide a range of reduction based on the amount of runoff treated and the effectiveness
of the various BMPs. The quantity of runoff treated with structural BMPs directly impacts the
nutrient reduction such that nutrient loading is reduced in proportion to the volume of treated
runoff. The percent reductions for Alternative 1B are approximately twice that of Alternative
1A, which corresponds to the treatment of twice as much runoff in Alternative 1B compared to
Alternative 1A.
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6.4 WATERSHED MANAGEMENT ALTERNATIVE 2—SOURCE CONTROL
MEASURES

Watershed Management Alternatives 2A and 2B provided a range in nutrient reductions
associated with implementation of a range in nutrient source control measures. Doubling the
source control reduction from Alternative 2A (25%) to Alternative 2B (50%) approximately
doubled the nutrient loading reduction. The source control measures are the most effective for
nitrate reduction and less effective at reducing the loading for ammonia and phosphate.
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CHAPTER 7.0
CONCLUSIONS

The following conclusions were developed from the results of this study.

* The City currently implements a variety of storm water pollution prevention and urban
runoff regulations pursuant to the Land Development and Health and Safety Codes. The
Environmental Services Manager in the Public Works Department is primarily
responsible for implementation of these programs with support from the Planning
Department and Code Enforcement staff. However, to date these programs do not
adequately address/control non-point source pollution from entering the local creeks
within the City.

* There is adequate habitat for native fish within the study area. However there is not
adequate water quality information to ensure that the reintroduced fish would be able to
survive year round.

* The non-native crayfish should be removed from Las Virgenes Creek to improve the
survivability of the arroyo chub.

* There are not adequate data on the location and condition of septic systems within the
City.

* There are other planning efforts within the City that should be identified at the City
planning level. These efforts include: mitigation projects undertaken by private
developers; property acquisition by non-profit environmental groups; and trails and parks
planning being undertaken by City staff.

* A review of the available, existing data revealed that the water quality data are
insufficient to perform a calibration of the model parameters. Continuous flow
monitoring and corresponding water quality testing data need to be collected if a
calibrated watershed model is to be completed.

* The results of the modeling revealed that human influences account for the majority of
nutrient loading to the three creeks. The loading of nutrients (nitrate, ammonia, and
phosphate) leaving the City limits under existing conditions with recent human influence
was substantially higher than the loading under historical conditions without human
influence.
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* The results suggest that it is possible to exceed the RWQCB-LA water quality objectives
for the study area in the absence of human influence. The overall water quality
objectives are described in the Water Quality Control Plan (Basin Plan), and specific
pollutants are described in TMDL development documents but have not been
incorporated into the Basin Plan yet.

* The results of the sensitivity analysis revealed that increases and decreases in nutrient
loading would result in significant changes in the model results.

e Although several habitat improvement opportunities are available throughout the
watersheds, implementation of all the restoration measures identified for creek restoration
will not result in meaningful reductions in nutrient loading. This is because the creek
restoration alternatives will only change the hydraulics/hydrology of the creek and not the
nutrient sources or processes. However, in addition to creating/enhancing wildlife
habitat, creek restoration projects can be beneficial for controlling other parameters of
concern such as dissolved oxygen levels, water temperature, erosion, and sedimentation.

* Implementation of structural BMPs would probably not be effective at reducing nutrient
loading associated with nitrates.

* The results of the modeling indicated that implementation of structural BMPs could be
effective at reducing nutrient loading attributed to ammonia and phosphate.

* The results of the modeling revealed that source control could be effective at reducing
nutrient loading attributed to nitrate.

e There are numerous sources of GIS information for the City and surrounding area. This
information is not easily accessible and in many cases stored in disparate coordinate
systems, which may cause delays in projects undertaken by the City.

* The City does not have up to date public utilities infrastructure information in electronic
format. This limits the ability to use GIS to identify to the areas that are drained by
specific storm drains.

* The current available water quality information is inadequate to identify any potential
pollutant “hot spots” within the City.

* The results of this study indicate that substantial reductions in nutrient loading (defined
as reductions in nitrate, ammonia, and phosphate) will require implementation of a
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comprehensive approach involving strategic implementation of structural BMPs and
source control measures throughout the watersheds of the three creeks.

* The identified barriers to fish movement are both within and outside the study area.
These barriers to movement divide fish populations into smaller segments and make them
more vulnerable to small-scale impacts to the creeks.
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CHAPTER 8.0
RECOMMENDATIONS

The following recommendations are provided to improve the effectiveness of existing
environmental programs within the City and to improve water quality in the City creeks.

GENERAL RECOMMENDATIONS

* Develop within the City a library of GIS layers and aerial photographs for the area. This data
would include relevant environmental data as well as City infrastructure such as storm drains,
water and reclaimed water lines, sewer lines, and septic systems. In addition, these data
should be maintained with a consistent projection, such as North American Datum (NAD) 83
and could be accessed through the City webpage.

e  Work with LVMWD to reduce nutrient levels in reclaimed water if feasible.

* Pursue implementation of automated irrigation control measures to reduce the volume of
runoff from areas irrigated with reclaimed water. These control measures would focus on
public areas such as median strips, parks and areas with large ornamental landscapes that use
reclaimed water.

* Develop a field and/or literature program to verify the applicability of the regional
contaminant loading rates to the two watersheds. If the regional rates are found to be not
applicable, develop a watershed-specific contaminant loading program.

* Periodically perform a walking survey of the creeks to access the general condition of the
creeks, identify new areas of erosion and monitor the areas identified from this project.

* Improve the overall effectiveness of the storm water program to work towards further
reducing non-point source contamination. This would include but not limited to; developing
alternative weed abatement techniques for City sidewalks and road shoulders, developing
irrigation controls to limit runoff, increasing public outreach, as well as monitoring the
effectiveness of street and catch basin cleaning to limit trash input into the creeks.

* Install signage at roadways entering the watershed to inform the public of the specific
watershed and they are entering. The signs should be designed to raise watershed awareness
of the general public and include pollution prevention messages.
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* Increase the number of water quality monitoring stations to identify areas of increased
contaminant loading.

* Modify the existing water quality monitoring program to provide sufficient data to calibrate
the HSPF model.

* Pursue source control measures related to equestrian management and operational practices
within the watershed to reduce nutrient loadings.

* Provide public outreach to reduce the fertilizer usage and over-watering in the area. Focus
on residents and businesses closest to the creeks first and include outreach to businesses
using reclaimed water.

* Coordinate with neighboring jurisdictions to implement structural BMPs at catch basin
locations outside of the City boundary but draining into Las Virgenes Creek. These BMPs
should focus on sediment control, particularly from the unincorporated areas west of the City
boundary.

* Investigate the potential for further installation of commercially available BMPs within the
commercial areas of the City.

* Implement structural BMPs throughout the watersheds to reduce nutrient loadings attributed
to ammonia and phosphate.

* Conduct modeling of other constituents of concern to develop restoration measures for those
constituents.

* Develop integrated alternatives, and simulate the alternatives to determine the effectiveness
at improving overall water quality to eliminate single-objective alternatives focused on one
or two constituents. This effort should include a cost-effectiveness analysis to optimize
multiple objective alternatives.

Las Virgenes Creek

* Continue participation in watershed advocacy groups such as the Malibu Creek Watershed
Advisory Council (MCWAC). This will allow for continued data sharing with other
organizations located within the watershed.

* Coordinate with Los Angeles County Flood Control District to limit erosion near the City’s
northern border. This area is also identified for wetland creation and restoration.
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* Coordinate with private landowners north of the 101 Freeway, within the City, to install
structural BMPs within the large parking areas west of the creek. This can be combined with
educational outreach for the residents located within this area on the importance of the storm
water program.

* Coordinate with Caltrans and neighboring jurisdictions to limit non-point source pollution
from entering the creek. This coordination would emphasize limiting the trash from freeway
motorists as well as extensive erosion along the smaller tributaries intersecting Mureau Road.

* Restore a soft bottom creek channel in the area just south of the 101 Freeway by removal of
the concrete channel and embankments. This site is located between Agoura Road and the
101 Freeway. The project is currently in the beginning stages of feasibility determination
and design.

* Coordinate with the California Department of Fish and Game to develop and implement a
program to eliminate crayfish and bull frogs from within the study area. This program would
be implemented to improve the existing habitat for the only locally present native fish, the
arroyo chub.

* Implement the identified habitat improvement projects discussed in chapter 4. The source
control measures and BMPs stated in chapter 5 can also have multiple water quality
improvements.

Dry Canyon Creek

* Participate in watershed advocacy groups such as the Los Angeles and San Gabriel River
Watershed Council. This will allow for data sharing with other organizations located within
the watershed.

* Conduct a survey of septic systems within the City to locate and quantify existing systems
within the study area. The survey should include a means of determining the condition of
identified septic systems and a mechanism for requiring immediate corrective action for
inadequately maintained or failing systems.

* Continue to assist Mountains Restoration Trust with increased public participation activities
including public outreach and the development of a citizen-monitoring program.

* Continue coordination with Mountains Restoration Trust to identify and purchase available
property within the watershed. These selected acquisitions would include the purchase of the
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remainder of Headwaters Corner and adjacent parcels, for consolidation with the existing
Mountains Restoration Trust property.

* Implement the identified habitat improvement projects discussed in s chapter 4. The source
control measures and BMPs stated in chapter 5 can also have multiple water quality
improvements.

McCoy Creek

* Participate in watershed advocacy groups such as the Los Angeles and San Gabriel River
Watershed Council. This will allow for data sharing with other organizations located within
the watershed.

* Develop a working group of the private property owners within the watershed to share
watershed information and coordinate habitat improvement projects. The working group
should include, at a minimum, representatives from New Millennium, Calabasas Golf and
Country Club, Countrywide Financial, and the Calabasas Tennis and Swim Center.

* Implement the identified habitat improvement projects discussed in chapter 4. The source
control measures and BMPs stated in chapter 5 can also have multiple water quality
improvements.

* Coordinate the identified habitat improvement projects, in the lower watershed, with the
Lake Calabasas Homeowners Association.

* Coordinate with the Lake Calabasas lake managers to identify when the lake overflows into
McCoy Creek.

* Provide storm water and water quality educational outreach to the Lake Calabasas
Homeowners Association with the potential to expand the outreach to all residents in the
future.
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1. INTRODUCTION

1.1 BACKGROUND

Las Virgenes Creek is located within Los Angeles County and Ventura County of the State
of California. McCoy Creek and Dry Canyon Creek are located entirely within Los
Angeles County. Las Virgenes Creek is located in the Malibu Creek Watershed, while
McCoy Creek and Dry Canyon Creek are situated within the Los Angeles River
Watershed. Portions of all three creeks run through the City of Calabasas (City), which is
shown in Figure 1.1.

Existing beneficial uses of Las Virgenes Creek identified by the Los Angeles Regional
Water Quality Control Board (LARWQCB) in the 1994 Basin Plan include water contact
recreation, non-contact water recreation, warm freshwater habitat, wildlife habitat, rare
species habitat, and wetland habitat (LARWQCB, 1994). Potential beneficial uses include
municipal and domestic supply, cold freshwater habitat, migration of aquatic organisms,
and spawning, reproduction and/or early development of fish. Existing beneficial uses of
McCoy and Dry Canyon Creeks include groundwater recharge (intermittent), water
contact recreation (intermittent), non-contact water recreation (intermittent), warm
freshwater habitat (intermittent), and wildlife habitat. Potential beneficial uses of these two
creeks include only municipal and domestic supply. All three creeks are listed under
Section 303(d) of the Clean Water Act (CWA) for multiple pollutants that impair these
beneficial uses. The schedule established by the LARWQCB for development of the
nutrient total maximum daily load (TMDL) for all three creeks is December 2003.

The City received a grant from the U.S. Environmental Protection Agency (EPA) under
Section 205(j) of the CWA to prepare a master restoration plan (Restoration Plan) for the
three creeks as part of an overall watershed approach to improving water quality with a
focus on meeting TMDL objectives. In July 2002, EDAW, Inc. (EDAW) was selected by
the City to prepare the Restoration Plan. In addition to improving water quality, the
Restoration Plan lays out alternatives to increase recreational opportunities, provide
educational facilities, and enhance wildlife habitat.

A significant component of the study needed to prepare the Restoration Plan was the use
of a numerical watershed model to simulate the flow of water and corresponding transport
of contaminants. EDAW retained Everest International Consultants, Inc. (Everest) to
perform the watershed modeling component of the study. The watershed modeling study
is summarized in this document, which was prepared as an appendix to the Restoration
Plan.

Everest International Consultants, Inc. 1.1
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1.2 PURPOSE AND OBJECTIVES

The purpose of the watershed modeling study was to develop restoration measures and

assess the effectiveness of those measures at improving water quality within the creeks.

The following objectives were developed to achieve this purpose.

o Select appropriate watershed model.

e Acquire information needed to conduct watershed modeling.

o Identify any data gaps related to the scope of work.

e Develop conceptual models of the two watersheds.

o Perform watershed modeling to establish existing/baseline conditions.
e Develop restoration measures aimed at improving water quality.

e Conduct watershed modeling to analyze and evaluate the restoration measures.

1.3 SCOPE OF STUDY

The scope of the watershed modeling study was limited to an analysis of watershed
hydrology and nutrients. Existing, available information and data were used for the

modeling study as funding was not available to perform additional field work. The nutrient

model simulations were focused on the portion of the creeks that flow through the City
boundaries, along with the corresponding watershed areas. The original intent of the
study was to conduct the watershed modeling using a calibrated model. However, an
initial review of the available data revealed that the data were insufficient for model
calibration; therefore, the scope was modified to allow the use of an uncalibrated
watershed model for alternative development and evaluation. The implication of this
change in scope is discussed in Section 2.3.

Everest International Consultants, Inc.
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2. WATERSHED MODELING APPROACH

A study approach based on the application of a numerical watershed model was
developed to meet the study objectives. Potential models were reviewed and a suitable
model was selected that met the purpose and objectives of the study. Conceptual models
of the two watersheds under existing conditions were developed and the model was used
to establish existing conditions. The results of the existing condition simulations were
used to establish baseline values for subsequent comparison with the various restoration
measures. The EDAW Team worked collaboratively with the City to develop restoration
measures and the model was then used to simulate the corresponding flow and water
guality conditions. The results of the model simulations conducted with the restoration
measures were compared to the baseline results to determine the effectiveness of the
various restoration measures at improving water quality. The results of the various
alternatives were also compared against one another to gauge the effectiveness of the
restoration measures. This last step provided useful information in the development of the
overall restoration alternatives for the creeks.

2.1 WATERSHED MODEL SELECTION

The EPA developed a suite of numerical models and a graphical user interface that can
be used to analyze watershed hydrology and water quality. This system, known as the
Better Assessment Science Integrating Point and Nonpoint Sources (BASINS), is a
multipurpose environmental analysis system designed for the application of watershed
approaches to improve water quality. The BASINS system supports the development of
TMDLs as required by Section 303(d) of the CWA. The BASINS suite allows for flexible
analysis at varying geographic scales and it includes a compilation of environmental data
from various government agencies migrated into a geographic information system (GIS)
framework. Environmental data are available for watersheds as defined by hydrologic unit
codes (HUC). BASINS allows for manipulation of watershed characteristics to delineate
watershed boundaries and calculate setup parameters for the component simulation
models that comprise the BASINS system.

The Hydrological Simulation Program — Fortran (HSPF) model, a component of the
BASINS system, was selected for this study for the following three reasons. First, HSPF
is a component of BASINS and BASINS is one of the models currently accepted for use
by the EPA for loading allocation determination as part of the TMDL program. Second,
the model was capable of meeting all the technical requirements of the study purpose
including: simulation of watershed hydrology, stream flows, and contaminant loading. The
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Kas Dirgenes, McCoy, and Dry Canyon Crecks Master Plan for Restovation
Watershed Modeling Appendix

model also allows for relatively easy incorporation of watershed restoration measures
such as best management practices (e.g., CDS units), land use changes (e.g., conversion
of urban areas to open space), and source control (e.g., reclaimed water use changes).
Third, HSPF is currently being used by the LARWQCB to establish the TMDL allocations
for nutrients and bacteria within the Malibu Creek Watershed.

2.2 HSPF MODEL DESCRIPTION

HSPF is a comprehensive watershed modeling package for simulation of watershed
hydrology and water quality for both conventional and toxic organic pollutants. It is the
only comprehensive model of watershed hydrology and water quality that allows the
integrated simulation of land and soil contaminant runoff processes with in-stream
hydraulics, water temperature, sediment transport, nutrient, and sediment-chemical
interactions (EPA, 2001a).

HSPF simulates the movement of water, sediment, and contaminants over the land
surface and through the soils of a watershed, computes resultant flows, sediment
transport, and contaminant concentrations in the collecting streams, and provides water
discharge, sediment discharge, and contaminant loading to the receiving waters. In
summary, HSPF simulates all the hydrological processes within the hydrologic cycle.
Figure 2.1 illustrates graphically the hydrologic components of a typical hydrologic cycle.

For a given watershed with known characteristics (e.g., land uses, vegetative cover, and
soil conditions), HSPF computes the transport of water, sediment, and contaminants
throughout the watershed on a continuous basis under continuous meteorological forcing
such as precipitation, temperature changes, and evaporation. HSPF permits complex
physical and chemical interactions and transformations of contaminants in the watershed
and streams, thereby providing relatively accurate estimates of contaminant loading into
the receiving water. The model outputs simulation results in the form of time histories of
runoff flow rate, sediment load, and contaminant concentrations at any point of interest
within the watershed.

Given the long-term periods of analysis and the comprehensive nature of the processes
being simulated, HSPF requires extensive hydrology and water quality data for successful
application. Data are needed to characterize the watershed, creek, hydrology,
meteorology, and water quality. In addition, for optimal accuracy of the modeled output,
the input data should cover the same period of record or the various data records should
be verified to make sure all data are representative of the period being modeled. The
data required to conduct watershed modeling using HSPF are listed below.

Everest International Consultants, Inc. 2.2
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Watershed Characteristics

e Topography
e Land use
e Soil characteristics

o Water table depth

Creek Characteristics

e Thalweg elevation profiles

e Cross-section geometries for main channel and overflow planes
e Bottom conditions (earth, vegetation type, rock types)

e Creek rating curve for depth versus flow

e Seasonal variation of creek characteristics

Hydrology

e Continuous precipitation records for local area at hourly interval and corresponding
creek flow at multiple locations for each creek (Las Virgenes Creek 5-10 locations;
McCoy and Dry Canyon Creek 1-3 locations per creek)

¢ Groundwater data, including flow and water table depths.

Meteorology

e Evapotranspiration

e Temperature (minimum and maximum) and dew point
e Wind

e Solar radiation

e Cloud cover

Water Quality

e Location, type, and concentration of point sources of contaminants

e Location, type, and concentration of nhonpoint sources of contaminants
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2.3 HSPF MODEL CALIBRATION DISCUSSION

As with any numerical model, HSPF requires calibration to provide accurate estimates of
the various model outputs for a given watershed. Typically, the model will be calibrated
by first performing simulations over a given period and then comparing the output to
measured values of flow, contaminant loading, and contaminant concentrations. The
various model parameters (e.qg., initial contaminant storage, atmospheric deposition, and
friction) will then be adjusted within accepted limits until the model results match the
measured values within an acceptable limit. Therefore, successful calibration requires
simultaneous, continuous flow and water quality constituent measurements across the
watershed at a level sufficient to resolve the expected variation of these parameters.

The City has been monitoring water quality since 1998 as part of the Adopt-A-Creek
Program. The monitoring program consists of instantaneous measurements of various
water quality constituents accomplished through direct measurements as well as grab
sample collection and subsequent analysis. Instantaneous flow measurements
throughout the City were usually collected; however, no continuous flow measurements
were collected as part of the program. Given that no simultaneous, continuous
measurements of flow and water quality constituents were made the data were insufficient
to conduct a meaningful calibration of the HSPF model for this study. Hence, instead of
using a fully calibrated HSPF model, a conceptual model built upon literature values was
used for this study. Nevertheless, the conceptual model was still useful in providing a
relative comparison for the watershed analysis. The conceptual model was verified
against analytical methods in flow estimates, as well as comparison with other studies in
the region for pollutant loadings. More detailed information regarding the conceptual
model setup is provided in the next chapter.
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3. CONCEPTUAL WATERSHED MODEL SETUP

The BASINS suite provides a compilation of regional environmental data for the major
watersheds of the United States according to HUC. The regional data includes weather,
topography, soil type, land use, and point sources of pollutant discharge. In addition, the
National Hydrography Dataset (NHD) provides a spatial definition of water bodies within
each major watershed of the U.S.

Las Virgenes Creek is located within the Santa Monica Bay Watershed, shown in Figure
3.1, which is designated as HUC-18070104. The Santa Monica Bay Watershed is
composed of the Malibu Creek and Ballona Creek Watersheds. A segment of Las
Virgenes Creek flows through the western edge of the City of Calabasas, while the upper
portion of the Las Virgenes Creek is located within Ventura County. Las Virgenes Creek
joins with Malibu Creek just below the downstream boundary of the City. McCoy and Dry
Canyon Creeks are part of the Los Angeles River Watershed designated as HUC-
18070105. Both creeks originate within the City and join to form Arroyo Calabasas which
then flows into the Los Angeles River. Watershed data from the BASINS database,
USGS, and NHD were obtained for the watersheds of the three creeks by cross-
referencing with the corresponding HUC.

In addition to the data obtained above, meteorological and water quality data were needed
to conduct the HSPF modeling. Several available sources were identified to obtain these
data and the sources are summarized in Table 3.1. Precipitation data were obtained from
the Los Angeles County Department of Public Works (LACDPW) Monte Nido rainfall
station (Station No. 435) located just south of Calabasas. Evaporation data was obtained
from the closest LACDPW pan evaporation station at Pacoima Dam (Id 33-A). The
monthly minimum and maximum temperatures from the National Oceanic and
Atmospheric Administration (NOAA) station in Ojai (Station 046399-06) were used to
compute the potential evapotranspiration using a computer program based on the Hamon
method (EPA, 2001b).
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Table 3.1 Summary of Available Site Specific Data

DATA LOCATION RECORD SOURCE

Precipitation Monte Nido 10/01/1996 — 9/30/2001 | LADPW — Rainfall Station 435

Evaporation Pacoima Dam 10/01/1996 — 9/30/2001 LADPW — Station Id 33-A

Temperature Ojai 1/01/1990 — 6/30/2000 NOAA — Station 046399
Las Virgenes SCAG - Malibu Watershed
Land Use Creek 1993 Management Area Plan
Nitrate Las Virgenes,
Ammonia McCoy, and Dry | Periodically 2001-2002 City of Calabasas
Phosphate Canyon Creeks
Nitrate Las Virgenes
Ammonia 9 Periodically 1998-2002 Heal the Bay
Creek
Phosphate

3.1 WATERSHED SETUP

The watershed boundaries for Las Virgenes Creek, McCoy Creek, and Dry Canyon Creek
were delineated based on regional topographic data provided from the BASINS database.
The conceptual watershed model for Las Virgenes Creek extends downstream from the
upper watershed to the discharge point into Malibu Creek. Figure 3.2 shows the eight
subwatersheds used to define the HSPF model area. Las Virgenes Creek flows through
the City boundaries in Subwatersheds 2, 3, and 4. The conceptual model extends beyond
the area of interest to allow for comparison of the model results with available flow and
water quality data at the outlet of Las Virgenes Creek into Malibu Creek (end of
Subwatershed 7).

The conceptual watershed model for McCoy Creek is shown in Figure 3.3. McCoy Creek
originates within Subwatershed 2 and flows in the northeast direction towards
Subwatershed 1.

Dry Canyon Creek flows in a northerly direction from Subwatershed 2 to Subwatershed 1
as shown in Figure 3.4. Dry Canyon Creek exits the city limits at the downstream end of
Subwatershed 2.
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Land uses within the watersheds were obtained from the National Spatial Data
Infrastructure and these data were refined with data from the Malibu Watershed
Management Area Plan (WMAP) GIS Database. The land uses were grouped into three
general categories (open space, urban, and agricultural). Open space included
undeveloped area and rangeland. Urban lands comprise all developed areas including
residential, commercial, and transportation areas. Agriculture lands are composed of
agricultural and animal husbandry areas. Tables 3.2 through 3.4 summarize the areas
and land use compositions within individual subwatersheds for Las Virgenes Creek,
McCoy Creek, and Dry Canyon Creek, respectively.

Table 3.2 Las Virgenes Creek Subwatersheds
A LAND USE
SUBWATERSHED REA DESCRIPTION
(ACRE) TyPE PERCENT OF
SUBWATERSHED (%)
Outflow to Calabasas from
1 4396 Opel:anS pace 9(9)3 undeveloped area of
rban ) Ventura County
Concrete section of Las
Open Space 82.0 .
2 2465 Urban 18.0 Virgenes Creek
Open Space 83.2 Tributary
3 1616 Urban 16.3
Agricultural 0.5
Open Space 73.4 Outflow from Calabasas
4 2453 Urban 24.3
Agricultural 2.3
Open Space 87.3 Liberty Canyon tributary
5 1940 Urban 12.3
Agricultural 0.4
Open Space 92.0 Open section outside
6 609 Urban 2.0 Calabasas
Agricultural 6.0
Open Space 99.0 Outflow to Malibu Creek
7 171 Urban 0.5
Agricultural 0.5
Open Space 92.0 Stokes Creek tributary
8 2845 Urban 4.0
Agricultural 4.0

Everest International Consultants, Inc.
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Table 3.3 McCoy Creek Subwatersheds

AREA LAND Use
SUBWATERSHED DESCRIPTION
(ACRE) TyPE PERCENT OF
SUBWATERSHED (%)
1 646 Open Space 59.3 Outflow from Calabasas
Urban 40.7 to Los Angeles River
Open Space 88.9 Outflow from golf course
2 1076 Urban 111
Table 3.4 Dry Canyon Creek Subwatersheds
A LAND USeE
SUBWATERSHED REA DESCRIPTION
(ACRE) TyPE PERCENT OF
SUBWATERSHED (%)
1 508 Open Space 16.0 Outflow to Los Angeles
Urban 84.0 River
Open Space 83.0 Outflow from Calabasas
2 2393 Urban 17.0

The Las Virgenes Creek and McCoy Creek watersheds are relatively undeveloped with
open space accounting for 88.5% and 77.8% of the watersheds, respectively. It should be
noted that the land use distribution for McCoy Creek watershed does not include the New
Millennium Project in full build out. The Dry Canyon Creek watershed is substantially
urbanized with only 30.4% open space. While open space and agriculture lands were
assumed to be entirely pervious, urban lands were considered to have both pervious and
impervious areas. The values of percent impervious land for urban land uses assumed
for the present study were taken from LACDPW (1994) and the information is summarized
in Table 3.5.
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Table 3.5 Portion of Impervious Area
URBANIZED DESIGNATION PERCENT IMPERVIOUS
Single Family 42
High Density 42
Multifamily Residential 70
Transportation 90
Commercial 89

Source: LACDPW, 1994

Soil characteristics within the watersheds were obtained from the State Soil Geographic
(STATSGO) Data Base (NRCS, 1995a), which identifies the distribution of hydrologic soil
groups based on soil map unit. The percentages of the soil groups identified within the
watersheds were used to calculate the weighted averages of infiltration capacity index for
the watersheds based on ranges shown in Table 3.6.

Table 3.6 Soil Groups and Infiltration Capacities
scs INFILTRATION CAPACITY
HYDROLOGIC INDEX ESTIMATE SoiL CHARACTERISTICS TSl
POTENTIAL
SoiL. GRoup
IN/HR MM/HR
A 04-10 10.0 — 25.0 gﬁgp sand, deep loess, aggregated Low
B 01-04 2.5-10.0 | Shallow loess, sandy loam Moderate
C 0.05-01 195_25 Clay loams, _shallow sant_:ly I(_)am, Mode_rate
low in organic content, high in clay to High
D 001-005 | 025-125 Swel_l significantly \_Nhen_wet, heavy High
plastic clays, certain saline soils

Source: USEPA, 2000

Stream characteristics including cross sections and roughness conditions were estimated
from observations made during field visits in February 2003. A representative cross
section was assumed for each stream reach within each subwatershed of the three

creeks.

Everest International Consultants, Inc.
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3.2 METEOROLOGY

Meteorological conditions in the region that drive the hydrological processes in the
watersheds were represented by long-term records of precipitation, temperature, and
evaporation from stations maintained by LACDPW and NOAA. Table 3.7 lists the data
periods and sources. The monthly minimum and maximum temperatures from the NOAA
station were used to produce a record of potential evapotranspiration for the same period
using WDMUItil, a meteorological data processor, based on the Hamon method (EPA,
2001b).

Table 3.7 Meteorological Data

DATA LOCATION RECORD PERIOD SOURCE

Precipitation Monte Nido | 10/1/1996-9/30/2001 LADPW Rainfall Station 435

Evaporation | Pacoima Dam | 10/1/1996-9/30/2001 | LADPW Evaporation Station 33A

Temperature Ojai 1/1/1990-6/30/2000 NOAA Station 046399

3.3 NUTRIENT SOURCE LOADINGS
Primary nutrient sources within the three watersheds were identified based on information

provided by local agencies, published values from prior studies, as well as observations
during site visits. Table 3.8 lists the primary nutrient sources.

Table 3.8 Primary Nutrient Sources

WATERSHED PRIMARY NUTRIENT SOURCES

Atmospheric deposition
Reclaimed water irrigation
Livestock

Septic system

Las Virgenes Creek

e Atmospheric deposition
McCoy Creek e Reclaimed water irrigation
e Golf course fertilization

e Atmospheric deposition

1
Dry Canyon Creek e Reclaimed water irrigation

L At the time modeling was completed there were no data available indicating the presence of
septic systems in Dry Canyon Creek; therefore, it was assumed that there were no septic
systems in Dry Canyon Creek. After completion of the modeling analysis, information became
available indicating the presence of several septic systems within the Dry Canyon Creek
watershed but the locations of those septic systems are still unknown.
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Graphical representations of the nutrient sources for Las Virgenes, McCoy, and Dry
Canyon Creeks are shown in Figures 3.5, 3.6, and 3.7, respectively. The atmospheric
deposition rates of nitrate nitrogen (NOs-N) and ammonia nitrogen (NH4-N) were
estimated from data obtained from the National Atmospheric Deposition Program/National
Trends Network (NADP/NTN) Station CA42 in Tanbark Flat, CA to the east of Los
Angeles. The nitrogen (N) deposition rates were input as wet deposition (precipitation-
associated) and allowed to vary seasonally. The deposition rate of phosphate
phosphorous (PO,), which is not monitored by NADP/NTN, was assumed to be
comparable to the nationwide average rate provided by Graham and Duce (1979). The
total phosphorous (P) deposition rate (wet and dry) was input to the model as dry (or total)
deposition and assumed constant throughout the year. Loadings from atmospheric
deposition were applied uniformly to the entire watershed for all three creeks.

The loading rates from reclaimed irrigation water within the watersheds were determined
based on effluent flow rates as well as nitrogen (N) and phosphorous (P) concentrations in
the effluent from the Tapia Water Reclamation Facility (EPA/RWQCB, 2002). Since
irrigation occurs most extensively within the City, the loadings were applied to all
subwatersheds with a portion located within the City limits. For each subwatershed
affected by irrigation, the total mass loads of nitrogen and phosphorous forms were
computed based on the area of Calabasas contained within the subwatershed and divided
by the total area of the subwatershed to provide loading rates of nitrogen and
phosphorous from irrigation for the subwatershed.

The loading rates from livestock, septic systems, and golf course fertilization were
estimated from information provided in EPA/RWQCB (2002). Loadings from these
sources were applied to subwatersheds containing animal farming activities, rural
residential land use, and golf courses, respectively. For each subwatershed affected by
livestock, the total mass loads of nitrogen and phosphorous forms were computed based
on the density and types of the animal population in the subwatershed and divided by the
total area of the subwatershed to provide loading rates of nitrogen and phosphorous from
livestock for the subwatershed. Similarly, for each subwatershed affected by septic
systems and golf courses, the total mass loads of N and P phosphorous forms were
computed based on the areas of rural residential land use and golf course contained within
the subwatershed, respectively, and divided by the total area of the subbasin to provide
loading rates of nitrogen and phosphorous from these sources for the subwatershed.
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3.4 CONCEPTUAL MODEL VERIFICATION

Detailed calibration of the HSPF model set up for the three watersheds was not conducted
for lack of site-specific water quality data at a level that would permit full calibration of the
model. The City has been monitoring water quality since 1998 as part of the “Adopt-A-
Creek Program”. The monitoring program consists of instantaneous measurements of
various water quality constituents accomplished through direct measurements as well as
grab sample collection and subsequent analysis. Instantaneous flow measurements were
usually collected; however, no continuous flow measurements were collected as part of
the program. Given that no simultaneous, continuous measurement of flow and water
guality constituents were made, the data were insufficient to conduct a meaningful
calibration of the HSPF model.

Instead of full calibration, the model was qualitatively compared against the results of
analytical estimates of flows within Las Virgenes Creek and total loadings provided in
EPA/RWQCB (2002). Verification was based on loading per acre of watershed with the
ranges of nutrient loadings for the Malibu Creek watershed (LACDPW, 2000; Stenstrom et
al., 1993; UCLA, 2000; NRCS, 1995b). The nutrient loading trends were also compared
to water quality data from the City. The model was found to provide reasonable results
given the limited amount of data.

Hydrology

The conceptual watershed model for Las Virgenes Creek was used to check the
hydrologic component of the watershed model setup. The conceptual model predicted
peak flow rate for existing condition over a 24-hour period are compared with those
calculated based on a commonly used analytical method (Rational Method) in Table 3.9.
As shown in the table, the conceptual model predicted flow rates at each subwatershed
match well with the Rational Method predictions.
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Table 3.9 Comparisons of Conceptual Model and Rational Method Flows
FLows (CFS)
SUBWATERSHED
RATIONAL METHOD CONCEPTUAL METHOD
1 64 73
2 132 160
3 42 62
4 253 331
5 45 63
6 262 345
7 360 497
8 50 87

Nutrient Loadings

The conceptual model predicted general trends of the nutrient loadings were compared to
available monitoring data obtained from the City. An analysis of these data revealed that
there is an increase in nutrient concentrations along Las Virgenes Creek moving from
upstream to downstream through the City limits. The conceptual watershed models
predicted the same general trend of increase in nutrient loadings along the creek through
the City. As shown in Table 3.10, the model predicted nutrient loadings compared
reasonably well to the values presented in the draft Malibu Creek watershed study
(EPA/RWQCB, 2002) report for three separate locations (see Figure 3.8) within the Las
Virgenes Creek watershed.

Table 3.10  Average Annual Nutrient Loading Comparisons
AVERAGE ANNUAL LOADING (LB/YR)
Lo RIS LAS VIRGENES CREEK DRAFT MALIBU CREEK
CONCEPTUAL MODEL WATERSHED STUDY

1 Nitrogen 23,075 19,300
Phosphorus 8,060 2,075

5 Nitrogen 42,901 43,200
Phosphorus 16,775 4,340

3 Nitrogen 20,184 14,460
Phosphorus 3,341 1,640

Everest International Consultants, Inc.
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Loading Sensitivity

Two simulations for each creek were conducted to determine the model sensitivity to the

input nutrient loadings. For the sensitivity test, the total loading for each nutrient was

increased by 50% and decreased by 50% from the existing condition. The model results

were then compared based on percent changes in loading from the existing conditions.
Table 3.11 summarizes the percent change for the sensitivity analysis.

Table 3.11  Nutrient Loading Sensitivity Analyses
PERCENT CHANGE (%)
NUTRIENT | SENSITIVITY CHANGE
LAS VIRGENES CREEK | McCoY CREEK | DRY CANYON CREEK
50% Increase 46 33 38
Nitrate

50% Decrease 46 33 35

50% Increase 23 12 16
Ammonia

50% Decrease 23 10 9

50% Increase 39 24 38
Phosphate

50% Decrease 38 24 38

The sensitivity test results show that an increase and a decrease in the input nutrient

loadings result in similar percent changes from existing conditions. The nitrate sensitivity
change resulted in relatively close changes for Las Virgenes (46%), McCoy Creek (33%),
and Dry Canyon Creek (37%).

The results indicate that the absolute nutrient loading is sensitive to the input nutrient

loading. The percent change in loading was similar regardless of whether or not the input
nutrient loading was increased or decreased. Therefore, the model should only be used
to compare relative changes in nutrient loading between alternatives and not to evaluate

changes in absolute values. This illustrates the need for model calibration if the model

results are to be used on an absolute basis (i.e., actual loading or concentration).
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4, ALTERNATIVE DEVELOPMENT

4.1 OBJECTIVE

Nutrient levels in receiving waters are dependent on source loadings in the watershed,
transformations on the watershed surface and in the soil environment, runoff intensity, and
physical, chemical, and biological interactions within the aquatic environment of the
receiving water. Water quality improvement can be achieved by altering these processes.
Decreasing the nutrient source within the watershed lowers the nutrient loading. Limiting
irrigation or preventing runoff from reaching the receiving water reduces the transport of
nutrients. Increases in biological and chemical processes increase removal of nutrients
within the watershed also.

Alternative restoration measures were developed to achieve these objectives, thereby
reducing nutrient loading to the creeks. The alternative restoration measures were
divided into three groups based on the primary mechanism for achieving reductions in
nutrient loadings. Alternative restoration measures implemented within the creek (creek
restoration) were developed to improve water quality primarily through habitat restoration
and creek flow modification. Implementation of structural best management practices
(BMPs) within the watershed were analyzed as a class of alternative restoration measures
to reduce nutrient loading through methods focused primarily on trapping nutrients prior to
entering the creeks (e.g., sedimentation trap, CDS units, and treatment
wetlands/bioswales). Finally, source control methods were identified as a class of
alternative restoration measures focused primarily on reducing nutrient loading at the
generation source (e.g., recycled irrigation water use changes).

4.2 ALTERNATIVE DEVELOPMENT

To facilitate the development of watershed modeling alternatives, improvement goals
were established that focused on nutrient reductions and reductions in secondary
processes that affect nutrients (e.g., soil erosion). The goals are presented in Table 4.1,
along with the corresponding control mechanisms and watershed restoration measures
required to achieve each goal.
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Table 4.1 Water Quality Improvement Goals, Control Mechanisms, and
Watershed Restoration Measures

GOAL SENTRGIL NSRS WATERSHED RESTORATION
MEASURE
Reduce Fertilizer Runoff Transport Structural BMPs
Decrease Husbandry Runoff Transport Structural BMPs
Reduce Septic System Failure Source Source Control
Modify Reclaimed Water Use Source Source Control
Reduce Erosion Flow Creek Restora_tt]on or Land
Use Modification
. Creek Restoration or Land
Increase Vegetative Uptake Removal Use Modification

Since it is possible to implement various combinations of the alternative watershed
restoration measures presented above, a clear methodology was needed to cost-
effectively analyze the full range of options within a limited number of model simulations.
This was done by combining all the restoration measures for each group into one
alternative, thereby resulting in three alternatives for model simulation (Creek Restoration,
Structural BMPs, and Source Control). To provide a baseline for comparison, a fourth
alternative was developed based on the historical land uses that were thought to exist
prior to the arrival of European man (i.e., open space/natural). This alternative (Historical
Land Use) establishes an upper limit on the amount of improvement that can be achieved
through watershed restoration since it reflects a watershed condition absent human
influence.

4.3 HISTORICAL LAND USE

The Historical Land Use Alternative was developed to establish nutrient loadings in the
absence of human activities. Urbanization impacts the watershed characteristics and
increases nutrient loadings associated with anthropogenic sources. By eliminating
urbanization, this alternative establishes the maximum possible improvement that can be
achieved for the watershed. The alternative was based on the existing watershed without
urban land use and with atmospheric deposition being the only nutrient input to the
watershed.
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4.4 CREEK RESTORATION

The Creek Restoration Alternative was developed to reduce erosion and increase
vegetative uptake of nutrients through stream modifications. The alternative addresses all
of the creek restoration opportunities, which included erosion control, channel
modifications, and wetland restoration actions as identified in Table 4.2. These stream
modifications do not impact the nutrient loadings from the watershed that enters the creek,
but the modifications were modeled for completeness. In addition, nutrient uptake
resulting from habitat restoration is insignificant compared to the other nutrient removal
processes because the steep gradients of the creeks do not allow sufficient time for
substantial nutrient uptake and the total area of restored habitat was small.

Table 4.2 Creek Restoration Opportunities

RESTORATION OPPORTUNITIES STREAM MODIFICATIONS

Erosion Control Stabilize bank and channel

Cease vegetation clearing

Remove concrete and rip-rap

Stabilize banks with bioengineering

. hni
Channel Modifications techniques

Remove or improve flow restrictions
(e.g. — weirs or culverts)

Pull back banks

Enhance floodplain

Remove eucalyptus, vinca, tamarisk,

Wetland Restoration and other exotics

Create and restore riparian wetlands

Specific restoration actions for Las Virgenes Creek were identified along the main stem
defined by the green segment in Figure 4.1. Creek characteristics were modified in
Subwatersheds 2, 4, and 6. The concrete channel along the majority of the
Subwatershed 2 and along the top of Subwatershed 4 will be removed. Modifications to
stabilize the creek bank and channel were identified along the entire segment. Multiple
wetland restoration sites were identified in Subwatersheds 2, 4, and 6. Restoration
actions were identified for the entire length of McCoy Creek as shown in Figure 4.2.
Restoration opportunities for Dry Canyon Creek were also identified along the entire
creek. Figure 4.3 indicates the primary restoration actions for Dry Canyon Creek.
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Figure 4.1 Creek Restoration Alternative for Las Virgenes Creek
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Figure 4.2 Creek Restoration Alternative for McCoy Creek
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The Creek Restoration Alternative was simulated by adjusting channel characteristics to
reflect stream modifications for erosion control and channel modifications. Improvement
of vegetative uptake due to wetland restoration was determined to be relatively localized
and insignificant on a watershed scale; therefore, vegetative uptake improvements were
not modeled.

4.5 WATERSHED MANAGEMENT ALTERNATIVE 1 — STRUCTURAL BMPs

Watershed Management Alternative 1 was developed to reduce nutrients from runoff by
treating runoff on site within the watershed using structural BMPs before it reaches the
creeks. Four general types of BMPs were identified to be applicable based on land use:
detention basins, biofilters, infiltration basins, and pervious concrete. Detention basins
capture runoff for treatment through sedimentation. Biofilters utilize vegetation to treat
runoff and reduce surface runoff. Infiltration basins reduce surface runoff by increasing
percolation into the ground and provide removal of contaminants. Similarly, pervious
concrete reduces the runoff from impervious urban areas by promoting infiltration and
contaminant removal.

Table 4.3 shows the typical values of removal efficiency for the BMPs considered for this
alternative. The removal efficiencies were calculated based on average literature values
(EPA, 1993; SWQTF, 1993; EPA, 1999; EPA, 2002; CASQA, 2003). The nitrogen and
phosphorus removal efficiencies were similar for each type of BMP. These values were
used to calculate the reduction of the nitrogen and phosphorus species by the BMPs. The
nitrogen removal efficiency was assumed to be applicable for both nitrate and ammonia.
The phosphorus removal efficiency was assumed to be applicable for phosphate.

Table 4.3 Average Removal Efficiencies of BMPs
AVERAGE REMOVAL
TYPE OF BMP EFFICIENCY (%) APPLICABLE LAND USE
NITROGEN PHOSPHORUS

Deter_mon 37.5 37.5 Agricultural and Husbandry
Basins

Biofilters 51.0 53.0 Agricultural, Husbandry,

Residential, and Commercial

Inflltrgnon 70.5 70.5 Residential and Commercial
Basins

Pervious 80.0 60.0 Residential

Concrete

Source: EPA, 1993; SWQTF, 1993; EPA, 1999; EPA, 2002; CASQA, 2003
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The average removal efficiencies presented in Table 4.3 are based on complete treatment
of all runoff and successful performance of each structural BMP. To account for the
potential range in runoff trapping and poor performance of some structural BMPs, two
scenarios were developed to represent Alternative 1. Alternative 1A was based on the
assumption that the structural BMPs were successful at treating 50% of the runoff, while
Alternative 1B was based on the assumption that the structural BMPs were successful at
treating 100% of the runoff.

The use of structural BMPs is limited based on land use. In some cases, multiple BMPs
can be implemented within the same land use. For land uses with two applicable BMPs,
the efficiency was calculated based on the assumption that the BMPs would be linked in
series such that the efficiency of the second BMP was applied to the output of the first
BMP. For example, biofilters and infiltration basins were utilized in pervious residential
and commercial land use areas. The biofilters can remove 51% of nitrate leaving behind
49% of nitrate assuming the biofilters are 100% effective. Infiltration basins were then
linked to the biofilters to remove 70.5% of the nitrate remaining, thereby leaving 29.5% of
the nitrate after biofilter treatment. Multiplying the portion remaining after biofilter
treatment (49%) by the portion remaining after infiltration basin treatment (29.5%) yields
an overall remaining nitrate of 14.5%. Therefore, the sequence of biofilters and infiltration
basins has an overall removal efficiency of 85.5% (i.e., 100% - 14.5%).

The overall efficiency of each BMP for each land use within each subwatershed was
applied to the nutrient loadings determined from existing conditions. The BMPs applicable
to this alternative can be utilized only within the agricultural, residential, and commercial
land uses; therefore, the loadings for these three land uses were reduced through
application of the BMPs. This process is illustrated in Figure 4.4 as an example flow
chart. The flow chart outlines the nitrate loading from the pervious urban area in Las
Virgenes Creek Subwatershed 4 under Alternative 1A. The pervious urban area is
composed of residential, commercial, and transportation land uses with the transportation
land uses accounting for 26.4%. The structural BMPs of biofilters and infiltration basins
can be utilized for the residential and commercial land uses; therefore, only 73.6% of the
loading can be directed to the structural BMPs. The other 26.4% from the transportation
land use enters the creek directly (i.e., no treatment). Based on the assumption of
Alternative 1A, 50% of the nitrate loading bypasses the structural BMPs and enters the
creek, while the other 50% is captured for treatment by the structural BMPs. Based on
the overall removal efficiency discussed above, 85.5% of the treated loading is removed.
Thus, 14.5% of the treated nitrate loading enters the creek. This process was applied for
each land use in each subwatershed.
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Figure 4.4 Example Flow Chart for Watershed Management Alternative 1A - Structural BMPs
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The areas that BMPs can be used within the Las Virgenes Creek watershed are shown in
Figure 4.5. The gray areas indicate the residential and commercial land uses and yellow
indicates agricultural or husbandry land uses. As shown in the figure, BMPs can only be

applied to a limited portion of the entire watershed.

The residential and commercial areas for the McCoy Creek watershed are shown in
Figure 4.6. The gray areas indicate the portion of the watershed that BMPs could be
implemented.

Figure 4.7 indicates the areas where structural BMPs can be implemented for Dry Canyon
Creek. Again, the gray areas indicate the portion of the watershed that BMPs could be
implemented.

4.6 WATERSHED MANAGEMENT ALTERNATIVE 2 — SOURCE CONTROL MEASURES

Watershed Management Alternative 2 was developed to reduce nutrient loading through
reductions in sources. Based on information presented in Section 3.3, the four most
significant nutrient sources in the watershed were determined to be atmospheric
deposition, septic systems, reclaimed irrigation water use, golf course fertilization, and
livestock. It was not considered feasible to reduce atmospheric deposition of nutrients as
part of this study because atmospheric deposition occurs on a regional basis, which is
beyond the geographic limits (watershed) of the study. Septic systems within the Las
Virgenes Creek watershed occur downstream of the area of interest (City limits);
therefore, changes in septic systems were not addressed in the current study since those
changes would not have any effect on the portion of the creek that flows through the City.
Septic systems within the Dry Canyon Creek watershed were not simulated because there
were no available data indicating the presence of septic systems in the Dry Canyon Creek
watershed at the time the modeling analysis was conducted. The remaining sources of
nutrients that were analyzed for control as part of the study were reclaimed irrigation water
use, golf course fertilization, and livestock.

A reduction factor (percent) in nutrient loading was applied for each of the controllable
sources within each watershed. Figure 4.8 illustrates the nutrient source reductions that
were applied to different subwatersheds of the Las Virgenes Creek watershed. For
McCoy Creek watershed, the reclaimed water irrigation and golf course fertilizer source
reductions were applied as shown in Figure 4.9. Figure 4.10 shows the only source
reduction being considered for Dry Canyon Creek is reclaimed water irrigation.
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Figure 4.5 Watershed Management Alternative 1 - Structural BMPs for Las Virgenes Creek
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Figure 4.6 Watershed Management Alternative 1 - Structural BMPs for McCoy Creek
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Figure 4.7 Watershed Management Alternative 1 - Structural BMPs for Dry Canyon Creek
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Figure 4.9 Watershed Management Alternative 2 - Source Control Measures for McCoy Creek
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Figure 4.10 Watershed Management Alternative 2 - Source Control Measures for Dry Canyon Creek
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Similar to Alternative 1, two scenarios were developed for the Watershed Management
Alternative 2. Alternative 2A was based on the assumption that the source control
measures would be effective in achieving a 25% reduction in reclaimed water irrigation
and livestock sources. Alternative 2B was based on the assumption that the source
control measures would be effective in achieving a 50% reduction in nutrients. The

nutrient load reduction factor (percent) was applied for nitrate, ammonia, and phosphate.

A summary of the watershed model alternatives is given in Table 4.4.

Table 4.4 Summary of Watershed Model Simulations

ALTERNATIVE

DESCRIPTION

Historical Land Use

No urban land uses and sources; open space only

Creek Restoration

Implementation of all creek restoration opportunities

Alternative 1A

Structural BMPs — 50% Runoff

Alternative 1B

Structural BMPs — 100% Runoff

Alternative 2A

Source Control Measures — 25% Source Reduction

Alternative 2B

Source Control Measures — 50% Source Reduction

Everest International Consultants, Inc.
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5. WATERSHED MODELING RESULTS

As discussed previously in Section 3.2, each alternative was simulated for a 3.75-year
time period (October 1996 — June 2000). HSPF produced the nutrient loadings from the
watershed over the entire simulation period. The results from the first year were not used
to allow adequate time for the numerical model to reach a dynamic equilibrium.
Therefore, nutrients were evaluated based on the average annual load (Ibs/yr) over the
last 2.75 years of the model results.

The nutrient loading under existing conditions was established for each creek at the
downstream City limit. Figures 5.1, 5.2, and 5.3 show the three output locations for Las
Virgenes, McCoy, and Dry Canyon Creek, respectively. The output location for Las
Virgenes Creek is located at the downstream end of Subwatershed 4, thus the results
reflect alternative restoration measures located upstream of the output location. Results
for McCoy Creek were determined from the entire watershed (downstream end of
Subwatershed 1). The City limits for Dry Canyon Creek are located at the downstream
end of Subwatershed 2.

The reduction in average annual loading (expressed as a percentage) at each output
location presented above was determined for each alternative and then compared to the
loading under existing conditions. The results are shown as a percent reduction in loading
from existing conditions instead of the absolute loading (Ibs/yr) or change in loading
(change in Ibs/yr). As discussed in Section 3.3, comparison of the actual values of
simulated loadings is not meaningful because the model was not calibrated. An
uncalibrated model is most appropriately used to compare alternatives against a baseline
condition (e.g., existing conditions) or against one another to determine relative effect.

The results of the model simulations for each creek are presented below in Sections 5.1 to
5.3. The results of the model simulations for all three creeks are summarized in Section
5.4.

5.1 LAS VIRGENES CREEK
The nitrate, ammonia, and phosphate reductions for Las Virgenes Creek are summarized

in Table 5.1. The percent reduction for each alternative reflects the changes upstream of
the output location (i.e., Subwatersheds 1 — 4) as shown in Figure 5.1.
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Figure 5.1 Model Output Location for Las Virgenes Creek
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Figure 5.3 Model Output Location for Dry Canyon Creek
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Table 5.1 Nutrient Loading Reductions for Las Virgenes Creek
PERCENT REDUCTION (%)
WATERSHED ALTERNATIVE
NITRATE AMMONIA PHOSPHATE
Historical Land Use 91 86 86
Creek Restoration Alternative 0 0 0
Alternative 1A 4 19 16
Alternative 1B 7 39 32
Alternative 2A 21 5 4
Alternative 2B 41 10 7

The Historical Land Use Alternative shows a significant reduction of 86-91% for nutrients.
The potential reduction indicates that the major contribution of nutrients for the watershed
is from human sources and urban land uses. The results also indicate that there is a
natural nutrient loading attributable to natural source (e.g., soil erosion and wildlife).
Therefore, to achieve a 100% reduction in nutrients would require reductions in loading
attributable to natural as well as human sources.

The Creek Restoration Alternative was found to have no detectable impact on nutrient
loading. This is because the modifications to the hydrological parameters associated with
implementation of this alternative do not have any measurable impacts to nutrient
loadings of the watershed. Meaningful reductions in nutrient loading within the watershed
require restoration measures that focus on the water quality parameters (i.e., structural
BMPs and source control).

As shown in the results of Alternative 1A, implementation of structural BMPs results in a
4%, 19%, and 16% loading reduction in nitrate, ammonia, and phosphate, respectively.
The corresponding reductions are 7%, 39%, and 32% for Alternative 1B. The results
indicate that structural BMPs are more effective in reducing ammonia and phosphate
loading than nitrate loading. However, since structural BMPs can only be used in a limited
portion of the watershed (see Figure 4.5), the overall nutrient reduction for the watershed
is relatively low.

The model results show that implementation of source control measures under Alternative
2A would reduce loading of nitrate, ammonia, and phosphate by 21%, 5%, and 4%
respectively. Implementation of Alternative 2B would reduce nitrate loading by 419%,
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ammonia loading by 10%, and phosphate loading by 7%. As discussed in Section 4.6,
the source control measures were only applied to nutrient sources associated with
reclaimed water irrigation use and livestock. These results indicate that source control
would be more effective in reducing nitrate loading compared to ammonia loading and
phosphate loading. Since reclaimed water irrigation use is the dominant source of nitrate,
source control measures show a greater impact on nitrate loading compared to
implementation of structural BMPs. There is still a relatively substantial contribution of
ammonia loading and phosphate loading due to atmospheric deposition that is not
addressed under any of the alternatives investigated as part of this study.

5.2 McCoy CREEK

Similar to Las Virgenes Creek, the results of McCoy Creek were determined at the
downstream City limit (Figure 5.2). The nitrate, ammonia, and phosphate loading
reductions of each alternative for McCoy Creek are shown in Table 5.2.

Table 5.2 Nutrient Loading Reductions for McCoy Creek

PERCENT REDUCTION (%)
WATERSHED ALTERNATIVE
NITRATE AMMONIA PHOSPHATE

Historical Land Use 98 96 98
Creek Restoration Alternative 0 0 0
Alternative 1A 2 13 7
Alternative 1B 4 26 14
Alternative 2A 16 3 8
Alternative 2B 33 6 15

The Historical Land Use shows a 98%, 96%, and 96% reduction in nitrate, ammonia, and
phosphate loading compared to existing conditions. The potential reduction indicates a
greater contribution of nutrients from human sources and urban land uses compared to
Las Virgenes Creek.

As with Las Virgenes Creek, the Creek Restoration Alternative showed no detectable
reductions in nutrient loading. As explained previously, the creek modifications were
limited to the hydrologic parameters, thus the changes did not affect nutrient loading.
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Alternative 1A resulted in a 2% nitrate loading reduction, 13% ammonia loading reduction,
and 7% phosphate loading reduction. Implementation of Alternative 1B would yield a
reduction in nitrate, ammonia, and phosphate loading of 4%, 26%, and 14%, respectively.
The reductions for both alternatives are similar to the simulated reductions for Las
Virgenes Creek. Structural BMPs are more effective in reducing ammonia loading and
phosphate loading compared to nitrate loading.

The model simulations revealed that implementation of Alternative 2A would result in a
reduction in nitrate, ammonia, and phosphate loading of 16%, 3%, and 8%, respectively.
Implementation of Alternative 2B approximately doubles the reductions attributed to
Alternative 2A resulting in nitrate, ammonia, and phosphate loading reductions of 33%,
6%, and 15%, respectively. Implementation of source control measures would be more
effective at reducing nitrate loading compared to ammonia loading and phosphate loading.

5.3 DRY CANYON CREEK

Figure 5.3 shows the location at the downstream end of Subwatershed 2 where the
average annual load for Dry Canyon Creek was determined. Table 5.3 summarizes the
nitrate, ammonia, and phosphate loading reductions for Dry Canyon Creek.

Table 5.3 Nutrient Loading Reductions for Dry Canyon Creek
PERCENT REDUCTION (%)
WATERSHED ALTERNATIVE
NITRATE AMMONIA PHOSPHATE

Historical Land Use 98 98 93
Creek Restoration Alternative 0 0 0
Alternative 1A 5 28 21
Alternative 1B 9 55 42
Alternative 2A 17 2 2
Alternative 2B 35 4 5

Similar to McCoy Creek, implementation of the Historical Land Use Alternative indicates
high nutrient loading reductions with a 98% reduction in nitrate and ammonia as well as a
93% reduction in phosphate. These results reflect the fact that a significant portion of the
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Dry Canyon Creek watershed is urbanized and these urban uses result in substantial
impacts to nutrient loading.

Similar to the results for Las Virgenes Creek and McCoy Creek, implementation of the
Creek Restoration Alternative will not result in any detectable reduction in nutrient loading
for Dry Canyon Creek.

The model simulations indicated that implementation of Alternative 1A would yield a 5%,
28%, and 21% loading reduction in nitrate, ammonia, and phosphate, respectively.
Implementation of Watershed Management Alternative 1B would lower nitrate, ammonia,
and phosphate loadings by 9%, 55%, and 42%, respectively. The results suggest that
implementation of structural BMPs would yield the greatest reductions in ammonia
loading, followed by phosphate loading and nitrate loading. However, since additional
data made available after completion of the modeling analysis revealed the presence of
septic systems in Dry Canyon Creek and septic systems are a source of nutrients,
implementation of structural BMPs may not be as effective for ammonia reduction in Dry
Canyon Creek if a significant number of septic systems were present in the watershed
because structural BMPs do not reduce septic system contributions. This underscores
the importance of identifying the number and location of septic systems within the Dry
Canyon Creek watershed.

Implementation of Watershed Management Alternative 2A would result in a 7% reduction
in nitrate loading and a 2% reduction in loading attributed to ammonia and phosphate.
The results indicated that implementation of Alternative 2B would reduce nitrate loading
by 35% while reducing ammonia loading and phosphate loading by 4% and 5%,
respectively. Implementation of the source control measures were found to have the
greatest impact on reducing nitrate loading with less effectiveness at reducing ammonia
loading and phosphate loading. Source control measures could be more effective at
reducing ammonia if septic systems were determined to be a significant contributor of
ammonia.

5.4 SUMMARY OF LOADING REDUCTION BY ALTERNATIVE

The results of the watershed modeling for nutrient loading are presented in Table 5.4 for
all three creeks and all simulation alternatives. For the Historical Land Use Alternative, all
three creeks show significant reductions in loading ranging from 86% to 98% for all three
nutrients. McCoy and Dry Canyon showed the greatest reduction in nutrient loading;
hence, greater potential for restoration measures to lower nutrient levels.

As discussed previously, the Creek Restoration Alternative was not expected to reduce
nutrient loadings. The simulations were based on implementation of all identified creek
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restoration opportunities within each creek, including bank stabilization, concrete removal,
and vegetation clearing. Since the creek restoration opportunities focused primarily on
hydrologic and/or habitat changes within the creek channel, neither the nutrient loadings
from the watershed nor the water quality processes within the creek were substantially
modified through implementation of the creek restoration measures. The model results of
restoration alternatives for all three creek indicated that nutrient loading would not be
meaningfully affected through implementation of these measures.

Watershed Management Alternative 1 simulated nutrient loading reductions based on the
treatment of runoff using structural BMPs. Alternatives 1A and 1B provide a range of
reduction based on the amount of runoff treated and the effectiveness of the various
BMPs. The quantity of runoff treated with structural BMPs directly impacts the nutrient
reduction such that nutrient loading is reduced in proportion to the volume of treated
runoff. The percent reductions for Alternative 1B are approximately twice that of
Alternative 1A, which corresponds to the treatment of twice as much runoff in Alternative
1B compared to Alternative 1A. The results for all three creeks show the greatest loading
reduction in ammonia and phosphate compared to nitrate.

Alternatives 2A and 2B provided a range in nutrient reductions associated with
implementation of a range in nutrient source control measures. Alternative 2A was based
on a 25% reduction of the nutrient loading associated with reclaimed water irrigation and
livestock sources and Alternative 2B was based on a 50% reduction in nutrient loading.
Doubling the source control reduction (25% to 50%) approximately doubled the nutrient
loading reduction. For example, the results for Las Virgenes Creek indicated a 21% and
41% reduction in nitrate loading for Alternative 2A and Alternative 2B, respectively. The
ammonia loading reduction increased from 5% to 10% with an increase in source control
for Alternative 2A and Alternative 2B, respectively. The 4% phosphate loading reduction
of Alternative 2A was increased to a 7% phosphate loading reduction under
implementation of Alternative 2B. The results for McCoy and Dry Canyon Creek followed
the same trend. The source control measures are the most effective for nitrate reduction
and less effective at reducing the loading for ammonia and phosphate.

A comparison of Alternative 1 and Alternative 2 revealed that Alternative 2 reduced nitrate
loading more than Alternative 1. This indicates that source control measures were more
effective at reducing nitrate loading than removing ammonia and phosphate from runoff
within this watershed. Structural BMPs were more effective at reducing ammonia loading
and phosphate loading than source control measures.
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Table 5.4 Nutrient Loading Reductions by Alternative

PERCENT REDUCTION (%)
ALTERNATIVE CREEK
NITRATE | AMMONIA | PHOSPHATE
Las Virgenes Creek 91 86 86
Historical Land Use McCoy Creek 98 96 98
Dry Canyon Creek 98 98 93
Las Virgenes Creek 0 0 0
Creek Restoration Alternative McCoy Creek 0 0 0
Dry Canyon Creek 0 0 0
Las Virgenes Creek 4 19 16
Alternative 1A McCoy Creek 2 13 7
Dry Canyon Creek 5 28 21
Las Virgenes Creek 7 39 32
Alternative 1B McCoy Creek 4 26 14
Dry Canyon Creek 9 55 42
Las Virgenes Creek 21 5 4
Alternative 2A McCoy Creek 16 3 8
Dry Canyon Creek 17 2 2
Las Virgenes Creek 41 10 7
Alternative 2B McCoy Creek 33 6 15
Dry Canyon Creek 35 4 5
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6. CONCLUSIONS

Watershed modeling was conducted for Las Virgenes Creek, McCoy Creek, and Dry
Canyon Creek, which run through portions of the City of Calabasas. The modeling was
useful in developing and assessing restoration measures for the three creeks aimed at
improving water quality with a focus on nutrient reduction. Although available data were
insufficient for calibrating the watershed model, the data were sufficient to develop and
apply an uncalibrated model to the three creeks. The application of this model was used
to gain an understanding of the dominant processes related to nutrient loading of the
receiving water (i.e., creeks). The following conclusions were developed from the results
of this study.

1. Areview of the available, existing data revealed that the data were insufficient to

perform a calibration of the model parameters. This limits the usefulness of the model

because the accuracy of the model output values is unknown. The uncertainty in the
model output means that the model results cannot be used to determine the
effectiveness of restoration measures relative to absolute metrics such as the
LARWQCB water quality standards. However, the uncalibrated model is useful for
comparing the effectiveness of alternatives relative to a baseline condition (e.g.,
existing conditions) and against one another.

2. The results of the modeling revealed that human influences account for the majority of

nutrient loading to the three creeks. The loading of nutrients (nitrate, ammonia, and
phosphate) leaving the City limits under existing conditions with recent human
influence was substantially higher than the loading under historical conditions without

human influence. This conclusion supports the development of restoration measures

as a means to improve water quality through nutrient reductions since these measures

tend to focus on human influences.

3. The results suggest that it is possible to exceed the LARWQCB water quality
standards (TMDL) in the absence of human influence. For example, based on the
modeling simulations, the concentration of nitrates within the three creeks under

historical conditions sometimes exceeded the water quality standard. Since the model

was not calibrated it is not possible to draw a definitive conclusion; however, these
results, coupled with the results of the sensitivity analysis (see Conclusion 4), reveal
the importance of model calibration and input data quality.

4. The results of the sensitivity analysis revealed that increases and decreases in
nutrient loading would result in significant changes in the model results. A 50%

Everest International Consultants, Inc.
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change (+/-) in nitrate loading resulted in an average change of approximately 46%,
33%, and 36% in Las Virgenes Creek, McCoy Creek, and Dry Canyon Creek,
respectively. A 50% change (+/-) in ammonia loading resulted in an average change
of approximately 23%, 11%, and 12% in Las Virgenes Creek, McCoy Creek, and Dry
Canyon Creek, respectively. A 50% change (+/-) in phosphate loading resulted in an
average change of approximately 38%, 24%, and 38% in Las Virgenes Creek, McCoy
Creek, and Dry Canyon Creek, respectively. This level of sensitivity indicates the
need to conduct calibration of the model if the results are to be used to provide
absolute values of contaminant loadings.

5. Implementation of all the restoration measures identified for creek restoration will not
result in meaningful reductions in nutrient loading. This is because the creek
restoration alternatives will only change the hydraulics/hydrology of the creek and not
the nutrient sources or processes.

6. Implementation of structural Best Management Practices (BMPs) would probably not
be effective at reducing nutrient loading associated with nitrates. The results revealed
that implementation of all the identified structural BMPs within Las Virgenes Creek,
McCoy Creek, and Dry Canyon Creek would only reduce nitrate loading by 4% to 9%
compared to existing conditions. This is primarily because the structural BMPs can
only be implemented over a relatively small portion of the watershed due to space,
land use, or slope limitations; therefore, the overall reduction in nitrate loading
attributed to the combined effects of these measures is relatively small.

7. The results of the modeling indicated that implementation of structural BMPs could be
effective at reducing nutrient loading attributed to ammonia and phosphate. The
results revealed that implementation of all the identified structural BMPs within Las
Virgenes Creek, McCoy Creek, and Dry Canyon Creek would reduce ammonia
loading by 13% to 55% and phosphate loading by 7% to 42% compared to existing
conditions. Structural BMPs may not be as effective for ammonia reduction in Dry
Canyon Creek if septic systems were determined to be a significant contributor of
ammonia, since structural BMPs do not reduce septic system contributions.

8. The results of the modeling revealed that source control could be effective at reducing
nutrient loading attributed to nitrate. The results revealed that implementation of all
the identified source control measures within Las Virgenes Creek, McCoy Creek, and
Dry Canyon Creek would reduce nitrate loading by 17% to 41% compared to existing
conditions. Source control measures could increase the ammonia reduction in Dry
Canyon Creek if septic systems were determined to be a significant contributor of
ammonia.
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9. The results of this study indicate that substantial reductions in nutrient loading defined
as reductions in nitrate, ammonia, and phosphate loading will require implementation
of a comprehensive approach involving strategic implementation of structural BMPs
and source control measures throughout the watersheds of the three creeks.
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7. RECOMMENDATIONS

The following recommendations are provided to improve the water quality of the three
creeks related to nutrient loading.

1. Pursue implementation of structural BMPs throughout the watersheds of the three
creeks to reduce nutrient loadings attributed to ammonia and phosphate.

2. Pursue source control measures related to recycled water use within the watershed to
reduce nutrient loadings attributed to nitrate to the three creeks. The following actions
should be considered for implementation.

a. Reduce nutrient levels in reclaimed water.
b. Conduct a public outreach program to reduce fertilizer use.

c. Reduce the use of reclaimed water to lower associated runoff; however, this
action is probably not feasible since it would probably result in an increase in
the use of imported water.

d. Pursue implementation of irrigation control measures to reduce the volume of
runoff from areas irrigated with reclaimed water (e.g., computerized irrigation
control devices with moisture sensors).

e. Conduct research to determine the uptake rate of nutrients associated with
different types of grasses for the purpose of developing an integrated program
of reclaimed water use for various turf types.

3. Pursue source control measures related to equestrian management and operational
practices within the watershed to reduce nutrient loadings to the three creeks.

4. Conduct a survey of septic systems within the watersheds to determine the quantity,
location, and condition of septic systems located within the study area to verify the
assumptions used in the modeling study presented in this report and/or to update the
modeling based on any significant changes in the assumptions.

5. Conduct a monitoring program to provide the data needed to calibrate the HSPF
model for the site-specific conditions within the watersheds of the three creeks.

6. Calibrate and verify the HSPF model using data collected from Recommendation 5.
7. Perform updated modeling of the restoration alternatives with the calibrated and

verified HSPF model developed under Recommendation 6.
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8. Conduct modeling of other constituents of concern (e.g., bacteria) to develop
restoration measures for those constituents.

9. Develop a field and/or literature program to verify the applicability of the regional
contaminant loading rates to the two watersheds. If the regional rates are found to be
not applicable, then develop watershed-specific contaminant loading rates.

10. Overlay results, develop integrated alternatives, and simulate the alternatives to
determine the effectiveness at improving overall water quality to eliminate single-
objective alternatives focused only on one or two constituents (e.g., trash or bacteria).
This effort should include a cost-effectiveness analysis to optimize multiple objective
alternatives.
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CHAPTER 1.0
INTRODUCTION

The southern California creeks draining the City of Calabasas historically had the potential to
hold seven species of freshwater fishes. A few additional fish species that enter freshwater in
estuaries near the coast in southern California would not have been expected this far inland. The
streams in Calabasas are low gradient, mostly less than 2% slope or gradient. These streams
historically could have supported most if not all of the inland freshwater species under pre-
settlement, natural conditions. The distribution, biology, and current status of these species have
been reviewed by Swift et al. (1993), Swift and Seigel (1993), Stephenson and Calcarone (1999),
and Moyle (2002) and personal observations on these local fishes have been added as well.

The fishes possible in these streams can be divided into two groups (Table 1). One group is
found in the Malibu Creek drainage that includes Las Virgenes Creek. Only three native species
of freshwater fishes are historically known to have occurred in this creek: Pacific lamprey
(Lampetra tridentata), rainbow trout or steelhead (Oncorhynchus mykiss), and arroyo chub (Gila
orcutti). The second group may be found in the McCoy and Dry Canyon Creek drainages, which
drain northwest into the Los Angeles River drainage that originally had the previous three
species as well as four additional ones, Pacific brook lamprey (Lampetra pacifica spp.), Santa
Ana speckled dace (Rhinichthys osculus ssp.), Santa Ana sucker (Catostomus santaanae), and
unarmored threespine stickleback (Gasterosteus aculeatus williamsoni). The steelhead and
Pacific lamprey are anadromous, meaning they reproduce in freshwater, go to sea as juveniles to
mature, and return to freshwater streams to spawn. This behavior is similar to the close relatives
of steelhead, the Pacific salmons found farther north. Unlike salmon, steeclhead do not
necessarily die after spawning and may go back to the ocean and return on one or more
successive years to spawn again. All the other previously mentioned freshwater fish species are
restricted to inland waters and would not have gone to sea. All but one of these species have
been locally extirpated in Calabasas and only arroyo chubs still occur in Las Virgenes Creek.
However, all the other fish were known historically from farther down in their respective
drainages and it has been 50 or more years since some have been taken in the Los Angeles area
(Swift and Seigel 1993). The purpose of this study was to survey the streams in Calabasas for
these species and their habitat and offer recommendations for restoration towards bringing some
or all of the native fishes back to the area.
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Table 1
Potential Fish Species Historically Found in the Calabasas Area

Creek Species of Fish

Las Virgenes Creek Arroyo chub — Gila orcutti
Pacific lamprey - Lampetra tridentata
Steelhead trout - Oncorhynchus mykiss

Dry Canyon Creek* Arroyo chub — Gila orcutti

McCoy Creek* Pacific brook lamprey — Lampetra pacifica spp.

Pacific lamprey - Lampetra tridentate

Santa Ana speckled dace — Rhinicthys osculus spp.

Santa Ana sucker — Catostomus santaanae

Steelhead trout - Oncorhynchus mykiss

Unarmored threespine stickleback — Gasterosteus aculeatus williamsoni

* known from the Los Angeles River
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CHAPTER 2.0
METHODS

All the creek segments were walked and habitat features were noted with reference to freshwater
fishes. The six main creek habitat types noted were bedrock, riffle, run, pool, artificial bottom,
and barrier. Artificial habitats included culverts, concrete bottoms under bridges or other
channels, and riprap and concrete walls constraining the lateral sides of the floodplain. Riffles
are places where shallow, rapidly moving water causes some turbulence in passing, usually over
shallow rocks, gravel, or boulders. Some riffles in the local streams are over clay with dense
roots that create similar turbulence as found in other riffles. Runs are stretches with similar
width and depth such that the water runs through relatively undisturbed; runs usually flow slower
than riffles. Runs can have almost any substrate from mud to bedrock. Pools are areas that are
particularly deep with shallower entrances and exits. Pools usually form below falls or near
resistant features like tree stumps or large boulders where the water flow meets resistance
causing it to scour the softer adjacent substrate away.

Substrates or bottom materials in the stream are usually classified by the size of the particles
involved. Silt/clay has particles less than 0.05 inches in diameter, sand 0.05 to 0.08 inches in
diameter, gravel 0.08 to 2.5 inches, cobble, 2.5 to 5 inches, rock 5.0 to 10 inches, and boulders
more than 10 inches. Bedrock is solid immovable rock.

Cover or shelter is rated by the amount of protection or hiding space existing for fish in the water
and can consist of aquatic vegetation, logs, brush, boulders, undercut banks, rock ledges, root
masses, “bubble curtain” (the dense foam formed by falls), and rapid riffles. Just depth alone
provides protection from predators that cannot see into deep pools or are unable to pursue fish in
deeper water. To provide cover in the absence of any other places to hide, the depth has to be
over about 45 centimeters (cm) (about 18 inches) for average-sized fishes 5 to 10 cm long
(2 to 4 inches). Shallower water can suffice for smaller young and juveniles, and deeper water is
needed for larger fishes. Turbidity also provides cover when present by blocking the fish
from view.

Canopy is the amount of overhead protection from the sun or open sky that is present over the
wetted portion of the stream channel. Canopy is usually provided by overhanging trees,
streamside herbaceous vegetation, sedges, tules, cattails, or rock ledges. Occasionally bridges,
pipeline crossings, and other artificial structures can provide beneficial canopy. While high
canopy values can be beneficial by shading and cooling streams, excessive canopy can block all
sunlight and reduce plant growth and productivity of the stream. Deciduous trees like willows
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can be more desirable since they allow sunlight in winter and block the sun less in summer than
darker evergreen species like oak, which strongly block the light all year.

During the survey, temperature was measured and clarity of water was observed, and the
conditions of adjacent shores and floodplain were assessed. Flow was estimated in cubic feet per
second (cfs).

Observations were made of fishes present and representatives were preserved to verify
identification and document existence at the time of the observations. All collections were made
under the auspices of a California Department of Fish and Game Scientific Collecting Permit #
801137-03 (expires November 2, 2003). When referring to fishes, YOY means young-of-the-
year, fish born in the year of the observations; juveniles refer to immature fish in at least their
second season of life; and adult refers to sexually mature individuals. Fish lengths given here are
in total length from the anteriormost point, usually the snout, but occasionally the protruding
lower jaw, to the tip of the tail. Often fish length in scientific papers is given as standard length,
from the tip of the snout to the base of the tail (caudal fin) and is 10% or so less than total length.

The following creeks were examined in the spring of 2003:

* Las Virgenes Creek above the 101 Freeway on 13 February from 09:30 to 10:00 and
from Mulholland Drive upstream to the 101 Freeway on 12 March from 06:50 to 15:04
(Figure 1.1);

e upper Dry Canyon Creek and tributaries near junction of Old Topanga and Mulholland
down to culvert at the north segment of Old Topanga; 12 March from 16:40 to 17:10, and
Dry Canyon Creek from its exit from the culvert opposite the junction of Wrencrest
Street and Old Topanga downstream to the cement-lined channel just above the 101
Freeway on 19 April from 12:40 to 14:35 (Figure 1.2); and

*  McCoy Creek from about 300 meters above Calabasas Golf Course (100 meters above
end of Ariella Drive on Parkway Calabasas) downstream through the golf course and
downstream to entrance of Ed Edelman Tennis and Swim Center and crossing of Park
Sorrento on 19 April from 08:10 to 12:10 (Figure 1.3).

Virtually all the stream reaches in these sections were walked and examined. Flowing water was
present in all streams examined. The length of each creek segment for a particular habitat type
was estimated and the summary totals by reach are presented in Table 2. These figures are to be
treated as estimates and may vary somewhat from actual measured lengths. However, the
relative proportion or percent of each habitat type is close to the estimated values.
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Table 2

Summary of Habitat Types in Las Virgenes, McCoy, and Dry Canyon Creek Drainages
in Calabasas, California, Spring 2003

Artificial
Bottom, Bedrock, Runs, Riffles, Pools, Barrier, TOTAL,
Creek meters meters meters meters meters meters meters

Las Virgenes Creek 211 (4.3%) 0 1,221 (25.1%) 1,394.5 (28.7%) 2,009 (41.3%) 27.5 (0.6%) 4,863
Dry Canyon Creek 163 (14.2%) 0 270 (23.5%) 166 (14.3%) 550 (48.0%) 0 1,149
McCoy Creek, downstream 109 (8.3%) 15 (1.1%) 386 (29.2%) 414 (31.4%) 396 (30%) 0 1,320
McCoy Creek, Golf Course 905 (55.2%) 50 (3.0%) 270 (16.5%) 251 (15.3%) 164 (10.0%) 0 1,640
TOTALS 1,388 (15%) 65 (0.7%) 2,147 (24%) 2,225.5 (25%) 3,119 (35%) 27.5 (0.3%) 8,972

Note: Totals do not include small portions of Las Virgenes Creek above the 101 Freeway, or Dry Canyon Creek drainage above Wrencrest Drive and Old
Topanga Canyon Road as summarized in the text.
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CHAPTER 3.0
RESULTS

Approximately 8,972 meters (8.9 kilometers) of creek were examined for this study. This
included about 4,863 meters of Las Virgenes Creek (plus about an estimated 1,200 meters above
the 101 Freeway), 1,149 meters in Dry Canyon Creek, and about 2,960 meters in McCoy Creek
(1,640 meters in and above Parkway Calabasas and 1,320 meters downstream of the downstream
of Parkway Calabasas). The field survey excluded the shorter sections of Las Virgenes Creek
and its tributary immediately above the 101 Freeway. Short segments of upper Dry Canyon
Creek were spot-checked in the headwaters area. Flows were present in all the creeks surveyed:
approximately 5 to 8 cfs in Las Virgenes Creek, 1 cfs or less in upper Dry Canyon Creek, 2 to
3 cfs in lower Dry Canyon Creek, and 2 to 3 cfs in McCoy Creek.

Las Virgenes Creek

Las Virgenes Creek was the largest continuous stream segment present and was an estimated
4,863 meters. Only 4.3% was artificial, mostly in the upper quarter of the stream segment; 25%
was runs, 28.7% was riffles, 41.3% was pools, and 0.6% was barriers of some sort. At least four
barriers to fish movement were present. One was a 1-meter-high falls over an eroded clay bank
and another was a concrete water diversion structure also 1 meter high. Both of these barriers
are between Mulholland Highway and Lost Hills Road bridges. Both had pools below them
more than 1.5 meters deep and could be jumped by large steelhead, but not by other smaller
fishes. The clay falls had been observed prior to this study on 10 April 2001 and, at that time,
the water was only a few cm deep at the base of the falls, making it impassable to all fishes.
Apparently high flows have since scoured out a very deep, brushy pool below these clay falls.
About 200 meters above Lost Hills Road, a gunnited section of stream ends in a falls again about
I meter high. Finally a 50 to 60 cm falls exists just downstream of Agoura Hills Road. In
addition, very shallow gunnited areas exist under the Lost Hills Road, Meadow Creek Lane, and
Agoura Road bridges. These areas are all very shallow and sloped and are probably barriers to
fish movement up- and downstream. The canopy was mostly 70% or more except in the gunnite
sections above and below the road bridges. Many pools were more than 1 meter deep and cover
was good to excellent in many stretches.

Las Virgenes Creek and tributaries above the 101 Freeway occupied about another 500 to
600 meters from its crossing under the 101 Freeway upstream to the crossing of Las Virgenes
Canyon Road. This stretch was relatively natural and had lots of gravel, cobble, and sand.
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Several pools were deep and fast and a large volume of water was present during the visit.
Above Las Virgenes Road, the main creek enters a completely concrete channel, only emerging
from a concrete bottom much farther upstream on the Ahmanson Ranch Property at or near the
Ventura County line. A tributary from the east lied along the north edge of the 101 Freeway for
about another 500 meters and was about 80% natural sand and gravel bottom but included three
segments with a concrete slope for substrate. These stretches upstream of the 101 Freeway were
not entirely examined and are not included in the totals in Table 2.

Fishes were noted only in Las Virgenes Creek and only arroyo chub were seen. The arroyo chub
were first encountered about 800 meters below Lost Hills Road, with crayfish also present, and
became more common upstream to Agoura Hills Road. Just below Agoura Hills Road, 10 to
15 YOY chubs were observed indicating reproduction within the previous 2 to 4 weeks. Overall,
a few hundred chubs were observed and three or four were preserved for verification. There
were no steelhead, or Pacific lamprey, identified during the field visit.

The crayfish seen in the vicinity of the arroyo chub in upper Las Virgenes Creek were the
nonnative or exotic red swamp crayfish (Procambarus clarki) long known to inhabit the Malibu
Creek watershed. The crayfish is known to adversely affect native fish and amphibian species
elsewhere in the Santa Monica Mountains.

Dry Canyon Creek

The farthest upstream segments of Dry Canyon Creek examined were above the junction of Old
Topanga Canyon Road and Mulholland Highway. These segments are fairly steep and had very
little water flowing, less than 0.5 cfs. The tributary upstream along Old Topanga Canyon Road
was a series of step pools in bedrock and seemed too small to support fish. The main reach was
constrained between Mulholland Highway and development in the canyon. The Mulholland
reach was rocky and gravelly and had two pools deeper than 30 cm in a length of about
150 meters of creek examined. Farther downstream at the crossing of Old Topanga Canyon
Road, before it goes underground in a concrete culvert, the pools were much larger and deeper,
up to 1.2 meters deep. Rock and bedrock predominated in the 200-meter section along the
Mountains Restoration Trust’s Headwater Corners section. The gradient appeared to be 2% or
more in these upstream areas; the substrate was almost completely gravel, cobble, rock, or
bedrock; and the canopy was extensive, 80% or more.

The lower section of Dry Canyon Creek from Wrencrest Drive to the 101 Freeway was lower in
gradient, estimated at mostly 0.5 to 1.5%. Of this stretch 14% of the creek length was artificial,
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23.5% was runs, 14.3% was riffles, and 48% was pools. Many of the pools were deeper than
1 meter and often had boulders, brush, and logs for cover. Good portions of gravel, rock, and
sand were present and only small areas of muddy substrate were observed. The canopy was
generally 70% or more with both oaks and willows forming the canopy in different sections.
The areas with less canopy were from about 100 meters above and below the Park Ora bridge.
The floodplain was wide except above the Park Ora bridge for about 200 meters where it is
constrained between vertical concrete brick walls about 10 to 15 meters wide. The only barrier
to fish movement was a falls about 1 meter high at the downstream end of the Mulholland Drive
bridge and falls of gunnite just downstream of the culvert opening at Wrencrest Drive at the
upper end of the segment.

The only aquatic vertebrates encountered were small frog larvae (tadpoles) and a turtle in the
lower portion of the creek. The tadpoles were hylid frog tadpoles, with possibly some western
toad tadpoles, and a few individuals were vouchered in the Hertetology Collection of the Natural
History Museum of Los Angeles County. The turtle was not seen well enough to positively
identify the species. It was about 10 cm in carapace length and was seen in the large, deep pool
just below the creek’s emergence from the culvert at the end of Wrencrest Drive. Another
disturbance in a pool about 150 meters downstream of Park Ora was almost certainly a turtle or
large frog but the animal was not actually seen.

McCoy Creek

The section of McCoy Creek in the Calabasas Golf and Country Club (Golf Course) and above is
highly artificial for a little more than half of its length, due to concrete lining or underground
culverts (55.2%). The gradient above the Golf Course is about 2% or more. Only the lower
portions of the creek are in fairly natural condition: runs 16.5%, riffles 15.3%, and pools 10%.
Bedrock makes up the remaining 3%. Several barriers clearly impassable to fishes consist of the
following: one pair of falls just above Park Entrada; one barrier 2 meters high just below
Parkway Calabasas; and four low barriers, 50 to 80 cm high and lying about 30 meters from each
other just upstream of the Golf Course where the stream turns natural again. These barriers look
like old water works or debris dams; one barrier is broken down such that it probably does not
affect fish movement. The other three barriers are vertical falls 40 to 60 cm high and are
impassable to small fish. These falls create deep pools below, which is relatively good habitat
for native fish. Only larger fish like steelhead or rainbow trout could jump over these falls. In
addition, the road bridges at Parkway Calabasas, Park Capri, and Park Sorrento are floored with
concrete and the flow is only a few centimeters deep and not passable by most fishes. The
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bridge at Park Entrada has a natural soft bottom, which allows for normal channel development
in the creek.

Downstream from the Golf Course the fish habitat is much better. Only 8.3% of the creek length
in this reach is artificial, consisting of either culverts or cement lining, and 1.1% is bedrock.
Riffles make up 31.4%, runs 29.2%, and pools 30% of this stretch. Many of the pools are more
than 1 meter deep and often have boulders and logs providing much cover. Almost all of this
area has 70% to 100% canopy, which keeps the stream well shaded. The gradient was estimated
to be 1% to 1.5% in this section.

The only aquatic vertebrates encountered were small frog larvae (tadpoles). The tadpoles were
hylid frog tadpoles, with possibly some western toad tadpoles, and a few individuals were
vouchered in the Hertetology Collection of the Natural History Museum of Los Angeles County.
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CHAPTER 4.0
SYNOPSIS OF BIOLOGY OF NATIVE SPECIES

The seven native species of freshwater fishes have a variety of habitat requirements and some of
these needs are incompletely understood. Steelhead and lamprey require the coolest waters and
largest streams since they attain the largest sizes among the locally known species. Santa Ana
sucker also requires cooler water, but less consistently cold than steelhead and lampreys. The
Santa Ana speckled dace and stickleback are intermediate in temperature requirements between
the steelhead and sucker and the arroyo chub, which tolerates the warmest conditions. All of the
local native fishes are the southern populations of mostly more northern cool and cold-water
species and thus are adapted to the cooler range of aquatic conditions.

Steelhead Trout

Steelhead trout spend most of their juvenile and adult life in the ocean growing and they mature
for 1 year or more. They return to local creeks during mid-winter high flows, usually from about
15 December to 15 April at temperatures of 8 to 12 degrees C. (46 to 54 degrees F.) to spawn in
tributary streams. Adults can jump barriers up to 2 or more meters high but must have an
unobstructed pool directly below the barrier at least one and a half times deeper than the height
of the barrier. Of course, larger fish can jump higher barriers. Larger fish can also swim faster
and overcome faster water while moving upstream. Usually fish move after peak flows, while
water is still high but slower than at the peak. The females excavate a depression in large gravel
in the shallow lower ends or tails of larger pools. One or more male steelhead fertilize the eggs
as they are laid amongst the gravel and the female covers the eggs with more gravel. Thus a few
inches of gravel free of finer sediment like sand or mud with water 50 to 80 cm (4 to 7 inches)
deep is required. The water has to stay between about 9 to 12 degrees C. (48 to 54 degrees F.)
for a total of 5 to 6 weeks for the young to emerge from the gravel and become free-living young
steelhead trout. These juveniles only need shallow water, up to 10 cm (4 inches) deep at first but
require deeper water with age. At first in quiet shallow marginal waters, intermediate-sized
fishes, up to 10 cm (4 inches) long, tend to be found in riffles, fish 10 to 20 cm (4 to 8 inches)
tend to be in runs, and larger fishes prefer deeper pools. Ideal temperatures appear to be about
15 to 18 degrees C. (60 to 66 degrees F.) and temperatures above 20 degrees C. (68 degrees F.)
can be stressful or even lethal. Steelhead in freshwater feed largely on invertebrates, mostly
insects, that are from the water or carried in from terrestrial sources. Insects are most abundant
and numerous in riffles where production is highest for these invertebrates compared to runs and
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pools. Thus riffles are desirable for high-quality trout habitat as well as for the other native
species. The juvenile and adult steelhead can also reside in ponded water like coastal lagoons.

Lamprey

Adult lamprey spend their life in the ocean and, like steelhead, return to the freshwater streams to
spawn in the coolest winter and early spring periods. Their spawning habits also require gravelly
substrate and cold temperatures in the same range as for steelhead. The young lamprey in
freshwater are called ammocoetes or ammocoetes larvae. They are elongate, worm-like, and
almost eyeless and live in sandy and muddy substrate in well-oxygenated streams. They are
usually buried in the bottom materials with their mouth at the surface feeding on detritus
(decaying plant material). They spend a year or so growing to about 10 to 15 cm (4 to 6 inches)
long and when the winter rains come they transform into the adult form with the development of
large eyes and strong rasping teeth in their conical, jawless mouth. They migrate to the ocean for
an adult life of parasitizing other fishes.

Santa Ana Speckled Dace and Arroyo Chub

Dace are often found in riffle and pool environments with lots of rock and cobble and faster
flows. Dace reach only about 7.5 cm (3 inches) in length and mostly live only 1 year with some
large individuals living for a second year. They spawn in the early spring (late March to early
June) and their spawning habits involve crowding into rocky and gravelly riffles and laying eggs
among the rocks and gravel. They hatch out in a week or so and the larvae also inhabit the
shallowest margins of the stream near faster water. After a week or two the juveniles take up a
benthic existence in moving water. Generally dace do not tolerate ponded, standing water but
they will live in pools of streams where the flow is fairly slow. Dace, as well as arroyo chub,
feed largely on aquatic invertebrates.

Arroyo chub are also stream fish but will inhabit ponds and lakes. They formerly were
considered pests in some lakes and reservoirs when they multiplied profusely after being
introduced. Chubs grow to about 15 cm (6 inches) in length and can live for 3 to 4 years. Like
the steelhead, dace, and Santa Ana sucker, the female chubs average larger in size than the
males. Male chub reach between 10 to 12.5 cm (4 to 5 inches) in total length. Chub are known
to live for 2 to 4 years. They live in streams but will invade pools and slow-moving water more
than dace and Santa Ana suckers. Arroyo chub will spawn in water from approximately 15 to 25
degrees C. (60 to 78 degrees F.) and appear to require flowing water to spawn. The females
release the eggs against brush or vegetation trailing in slowly flowing water and the eggs adhere
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to the vegetation. They take about 5 to 8 days to hatch at a size of 4 to 6 millimeters long (about
one-quarter inch). These minute larvae are almost invisible along the shallowest quiet water near
the edge of streams. Very small arroyo chub can be found during all of the 9 to 10 warmer
months so spawning can take place for much of the year. As they grow they inhabit increasingly
deeper water and resemble trout in living and feeding in the water column between the bottom
and the surface. The largest individuals are usually hiding under rocks, logs, or other cover and
often are not seen without snorkeling or netting. A study in the West Fork of the San Gabriel
River found that large chub eat many of the same invertebrates (mostly insects) as the trout in the
same stream.

Santa Ana Sucker

Santa Ana sucker attain larger sizes than chub and dace, up to 20 cm (8 inches) in length. Sucker
live mostly on the bottom and have strong cartilaginous ridges on their jaws to scrape algae and
invertebrates from rocks, logs, and other hard substrate. Sucker live virtually exclusively in
flowing water and do not utilize ponds, lakes, and other standing water. They do live in pools in
streams. Like the other native species, the size of the fish determines the depth of water
inhabited; the smallest fish live in shallow margins and as they grow they inhabit deeper, faster
water. Spawning takes place in slow flowing stream water in gravel and sand substrate. The
suckers spawn in small groups depositing the adhesive eggs in the gravel. The eggs hatch out in
5 to 10 days and the larvae hatch out at 8 to 10 millimeters (about one-quarter to one-half inch),
about twice the size of chub larvae. The larvae and early juveniles, up to about 20 millimeters
(three-quarters of an inch) live at the surface and mid-water. Larger fish have the typical turned-
down mouth of a sucker and become much more benthic, similar to the adults. Sucker start to
spawn earlier than chubs and dace, at 12 to 20 degrees C. (54 to 68 degrees F.) and later than
trout, which spawn at cooler temperatures.

Unarmored Threespine Stickleback

Threespine stickleback are small sized, the maximum at about 7.5 cm (3 inches), and mostly live
for only 1 year. They are named for the three sharp spines on the back that are elevated to deter
predators. The males become brightly colored in the breeding season with red on the sides and
undersides of the head and anterior body. The rest of the body is bright green or bluish. The
male builds a small mound-like nest of plant debris and excavates a tunnel through it. The
female is attracted to the male’s display and swims through the tunnel to lay her eggs. The male
fertilizes them and guards the nest and eggs until they hatch in a few days. He protects the
young for a few more days after which they become independent at about 7 to 10 millimeters
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(one-quarter to three-eighths inch) in length. The stickleback spawn during most of the warm
months, like arroyo chubs. When winters are light and streams are not disrupted, spawning may
occur almost year-round. Possibly they cease spawning during the warmest months and resume
in the late summer and/or early fall when the water cools. Stickleback have very small mouths
and eat very small animal matter, smaller than the other native fishes. Stickleback prefer the
slowest of flowing waters near the edges of slow moving portions of streams, often with
abundant aquatic vegetation like water cress, veronicas, or cattails and sedges. Thus they are
often also in relatively shallow water, less than 30 cm (12 inches) deep, although they may
inhabit deeper water if larger predators are absent.

All of these native species prefer cool to cold water and do not do well in waters that are warm
all the time, namely over the mid-20 degrees C. or low 80 degrees F. Trout are stressed in water
over 70 degrees F. but most of the other species, except perhaps the cold water lampreys, can
tolerate water temperatures into the low 80s. Water temperatures in the high 80s or more can be
stressful to all the native species. Most of the creeks in Calabasas appear to have good canopy
that shades the streams and may keep the water in the streams from warming up too much.

Part of the reason high temperatures are stressful is the lack of dissolved oxygen in the water.
The warmer the water is the lower the capacity it has for holding oxygen. So warm water
without riffles, falls, or other disturbances to mix in oxygen from the air will be too low in
oxygen to support fishes. Oxygen is also produced by plants in the water during photosynthesis
in the day time but ceases during the night and oxygen can drop to low levels. Organic and other
materials in the water can also oxidize and use up oxygen in the water. Fish kills can occur in
streams in the morning if oxygen has been used up over night by pollutants oxidizing the oxygen
in the absence of photosynthesis.

Reproduction is restricted from a few weeks to 2 months in the late winter and spring for the
steelhead, lamprey, sucker, and dace. The arroyo chub and stickleback can breed over a longer
period during the warmer months of the year. In other areas of the southwestern United States,
dace have been observed to spawn during high water events several times a year, but this does
not occur in southern California. The stickleback is the only native fish in southern California
with parental care.

Because of the seasonal and year-to-year variation in water flow, local populations of native
fishes can fluctuate widely over the year and between years. Winter storm and flood flows often
reduce populations to low numbers. Later in the spring, summer, and fall, numbers will increase
greatly. These numbers are greatest during wet years and lowest during dry years when the
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amount of aquatic habitat to support fishes shrinks. Because of southern California’s
Mediterranean climate, these fluctuations occur on an annual basis as well as on multi-year
cycles of wet years and drought years.

Natural waters in coastal southern California are usually clear or nearly so, becoming turbid only
during high winter flows or with local disturbance introducing sediments into the water. Arroyo
chub, stickleback, and trout are mostly visual feeders and need clear water to thrive. The
suckers, dace, and lamprey are less dependent on clear water but are still found most abundantly
in clear streams.

Arroyo chubs, speckled dace, and stickleback are small in size and can tolerate the smallest
streams. Trout and suckers attain larger sizes and tend to be restricted to larger streams.
Lamprey are specialized for soft substrates where good flow also exists. Dace, trout, and
lamprey invade the farthest upstream in local tributaries, into gradients of more than 3%;
whereas, sucker do not go as far, remaining in gradients of about 2% or less. Stickleback and
chub also remain mostly in lower-gradient streams, usually less than 2%, and these two species
inhabit the slower parts of the streams.

The populations of native fishes also provide prey items for several other native species that
historically, and perhaps presently, occur in the area. Garter snakes prey on fishes like
stickleback, chub, and trout, as well as on tadpoles of tree and redlegged frogs. Some tree frog
tadpoles were taken in Dry Canyon and McCoy creeks during the present study. Garter snakes
and redlegged frogs certainly occurred historically in the area and might be considered for
reintroduction as part of the recovery of these species.
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CHAPTER 5.0
DISCUSSION

The physical habitat of the streams appeared good to excellent in most stretches examined.
Based on observed conditions, the amount of flow, kinds of substrate, depth of water, and
presence of a variety of habitats are reasonable for the native fishes that occur there now (only
arroyo chub in Las Virgenes Creek) or that might be restored to the area (steelhead and lamprey
in Las Virgenes Creek and these and all the other species in Dry Canyon and McCoy creeks).
However, this conclusion is based on a one-time survey in the spring when flows were relatively
good and temperatures were still cool. The lack of any fish in Dry Canyon and McCoy creeks
may indicate that the water does not flow year-round, and during the warm summer months
water temperatures may increase to unacceptable levels for the fish to survive. It is also possible
that the lack of fish in the creeks results from the creeks completely drying out during the
summer months. The lack of exotic fishes is also encouraging since they often adversely impact
the native species.

The abundance of sand, gravel, and rocks and a good proportion of riffles, runs, and pools with
pool depth often 1 meter or more indicate all the habitat requirements of all the fish species
discussed here. Good to excellent ratings for cover with rocks, boulders, logs, or brush in many
pools and runs indicate adequate protection and hiding places for the native fish species. The
canopy is extensive in almost all areas except near bridges and in the Golf Course where much of
the stream is artificial. While helping to keep the streams cool, the heavy stands of oak canopy
in some areas may be reducing productivity (photosynthesis) of the streams.

Two other observed features (barriers in the study area and those outside of Calabasas) and one
unknown feature (water quality) are or may be detrimental to native fish populations. Several
barriers to fish movement were noted in the surveys and are described in Section 3.0 of this
report. These divide fish populations into smaller segments since interchange of individuals is
rendered impossible or only possible in a downstream direction. Thus fish can go over the falls
to the area downstream but downstream fish are unable to return. The steelhead and lamprey are
migratory and thus would be denied entrance to the areas above barriers. In all the other species
the young tend to drift or be washed downstream a few meters to a kilometer or two and as they
grow they reinvade upstream areas. With barriers, the fish are unable to return. Even resident
fish are divided into smaller reproductive populations that may be more vulnerable to extirpation.
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The known barriers in the area were enumerated in Section 3.0 and other barriers are probably
present downstream of Calabasas. At least two barriers are known downstream on Las Virgenes
Creek. A third barrier on Malibu Creek, Rindge Dam, has prevented steelhead from entering the
area since the late 1920s. There are some conservation efforts underway to possibly remove
Rindge Dam, including a feasibility study conducted by the US Army Corp of Engineers and
California State Parks. If Rindge Dam is removed, Las Virgenes Creek could become accessible
to steelhead if the other barriers noted here are also removed or ameliorated. Downstream of
Dry Canyon and McCoy creeks, Sepulveda Dam and the vast expanses of concrete-lined
channels are barriers to movement of native fishes into and out of the Calabasas area. Even if
the habitat is suitable in Calabasas, there is no way for native fish to naturally recolonize the area
given the existing conditions downstream. The documented barriers in Dry Canyon and McCoy
creeks would make it hard for the fish to survive without being able to exchange individuals. It
is desirable to maintain the longest continuous segments of stream possible in order to maintain
fish populations.

Water quality and quantity are currently unknown for these three creeks. Data were not available
regarding the amount of water present year-round. Even with much lower flows in summer and
fall, native fishes have the potential to survive in the many deep pools observed that should hold
some water in the dry season. This presumes that excess nutrients, pollutants, or other factors of
water quality are not making the water unsuitable for the native fishes. Most of these native
fishes are known to live with some degradation of water quality in the Santa Clara and Santa Ana
rivers, including tertiary treated wastewater treatment effluent. Thus some altered water quality
is not necessarily detrimental and in many cases is providing the necessary water to support
populations of native fishes elsewhere. The steelhead, lampreys, and stickleback were the first
fish to disappear from the Los Angeles River watershed in the 1940s and 1950s. These species
apparently were more sensitive to water quality issues than the dace, chub, and sucker, which
lasted longer and still occur in a few places in the Los Angeles River watershed. This indicates
that the chubs, sucker, and dace would be the easiest to reestablish in the Calabasas streams; the
others would require more restoration, or at least work to identify the factors that have to be
corrected. The Riverside-Corona Resource Conservation District has had success in maintaining
self-reproducing populations of chub and dace in an outdoor artificial stream and were able to
hold suckers in the same stream for most of a year. This means it is possible to bring populations
of these fish back to areas where they have been extirpated.
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CHAPTER 6.0
RESTOATION NEEDS AND RECOMMENDATIONS

Based on the previous chapters, the five main needs for restoration of native fishes in these
streams in Calabasas can be divided into five categories: (1) habitat improvement, (2) barrier
removal, (3) reintroduction of native fish species, (4) elimination and management of exotic
species, and (5) improved access to the area from downstream sources of native fishes. Water
quality and seasonal quantity should also be studied to determine if the quality and amount of
water are appropriate for native fishes. Barriers should be removed and more natural substrate
used to make these areas passable to native fishes. These barriers are formed by clay banks
eroded headward, concrete vertical drops, and/or cement-lined channel bottoms that render them
impassable to fishes. Thus, the solutions are different for each type of barrier.

The restoration of the physical conditions of the McCoy Creek is needed in the Golf Course area
where the creek is mostly obliterated underground in culverts. The creek in the Golf Course, the
main canyon, and the side canyon coming in from the southwest should be returned to surface
flow and designed with no obstacles to upstream movement of fishes. A combination of riffles,
pools, and runs could be established to provide habitat for native freshwater fishes. This higher-
gradient, upper portion of the upper creek would normally have more riffles and pools than runs.
Usually runs develop more in lower-gradient areas downstream that meander more. An
upstream riffle and pool stretch with relatively high gradient in the Golf Course would be more
amenable to the trout, sucker, and dace; whereas, the stickleback and chub would be more
prevalent downstream of the Golf Course where gradients are lower and more quiet water runs
and pools would be present. However, young of sucker and dace would drift downstream into
the lower-gradient area in the spring and after growing bigger would tend to move back upstream
into the higher-gradient areas.

The higher-gradient creek section in the Golf Course should be mostly rocks, gravel, and
boulders stepped such that fish could freely move up- and downstream. In addition, riparian
vegetation should be included to provide shade and keep the stream cool and better oxygenated.
The design should prevent nutrients and pollutants from entering the stream and possible
groundwater sources should be used to maintain high water quality and to keep water
temperatures low. The large pond in the Golf Course should be kept free of exotic aquatic
organisms that could adversely affect the native species. Arroyo chub and stickleback could
thrive in a pond habitat if the water was appropriate for them. As observed during the survey,
the water in this section was very greenish, as if plankton blooms were taking a lot of the
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oxygen, and no fishes were observed. The barriers to fish movement upstream of the Golf
Course should also be removed to maximize the amount of continuous stream available to native
fishes.

Once longer, more continuous habitats are available, consideration should be given to
introduction of native fishes, recognizing that only steelhead, lamprey, and arroyo chub are
native to Las Virgenes Creek and all seven species are native to Dry Canyon and McCoy creek
drainages of the Los Angeles River Basin. Steelhead would ultimately require removal of
barriers downstream of Calabasas, but good habitat could be seeded with stocks of native
steelhead that could be self-sustaining entirely in freshwater until downstream barriers were
removed. It is not known whether lampreys would survive in such conditions but steelhead are
known to survive as freshwater populations above barriers to the ocean. All the other native fish
species could survive in the stream segments in Calabasas based on habitat assessment, however
water quality and quantity needs on a year round basis are not currently known. Therefore
before any fish species are brought in, studies should be done of the water conditions with
particular reference to the amount of water present and the temperature range that occurs in these
streams. The conditions appeared good during the survey partly since it was spring and water
volumes were high and cool. The high winter flows had scoured out the streams making the
habitat look good. These conditions showed that several aspects of the habitat are indeed in
good condition; however, permanent populations of fishes depend on suitable features remaining
intact year after year.

No exotic fish species were noted in the stream segments, but green sunfish, largemouth bass,
and mosquitofish have been recorded in Las Virgenes Creek downstream of Mulholland. These
exotic species could be in some of the deeper pools where they could not be detected during this
survey. Mosquitofish are placed in many locations by the mosquito abatement districts, although
some of these districts are working on finding native replacements, including threespine
stickleback. In any case, no exotic fish were seen during the survey and apparently they are rare,
absent, or perhaps much reduced by the recent winter rains.

Even though no exotic fish were identified, an exotic invertebrate and an exotic amphibian were
identified. The exotic invertebrate identified was the crayfish, which is known to exist in many
locations throughout the Malibu Creek watershed. The exotic amphibian identified was the bull
frog which is prevalent throughout the study area. These exotics are known to adversely affect
the native fishes, as well as amphibians, and need to be controlled or eliminated to successfully
support the native fishes. Because of their proximity to large numbers of people, urban
watersheds like these streams are known to attract introductions of unwanted aquarium and bait
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fishes. A simultaneous educational effort should accompany any restoration effort. This can
reduce inadvertent introductions of aquatic organisms and build local support for native species
restoration.

The crayfish were identified in Las Virgenes Creek above Lost Hills Road. These invertebrates
are known to impact native fish in various stream segments of the Malibu Creek watershed.
Before efforts are made at native fish reintroduction these exotic invertebrates should be
controlled or eliminated. The combination of exotic removal with habitat improvements will
greatly improve the native fish reintroduction efforts.

One of the basic tenets of the Endangered Species Act is habitat restoration. Therefore,
improving these streams should be looked upon favorably by the agencies that administer this
Act. Of the fish species included here, steelhead and unarmored threespine stickleback are
federally endangered, the sucker is federally threatened, and the dace and chub are California
Species of Special Concern. The freshwater species of lamprey has been extirpated in southern
California. The migratory lamprey is now being reviewed for possible consideration for the
endangered species list. Thus, considerable coordination with the National Marine Fisheries
Service (steelhead), the U.S. Fish and Wildlife Service (stickleback and sucker), and the
California Department of Fish and Game (chub, dace, lamprey) will be required. They will most
likely require detailed plans for bringing native species back to these stream, including
monitoring of fish populations before, during, and after all projects to ensure that the results are
assessed scientifically.
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Removal of Concrete Lining in Las Virgenes Creek Near Agoura Road
City of Calabasas, California January, 2000

1. INTRODUCTION

ASL Consulting Engineers (ASL) have been contracted by the City of Calabasas,
California to provide Engineering Services for Widening of the Agoura Road Bridge over
Las Virgenes Creek. As a part of the contract, the City requested ASL complete a
Feasibility Study investigating removal of the concrete lining in the Las Virgenes Creek
between Route 101 and the Agoura Road bridge. Exhibit “A” shows the project location.

This report discusses the hydraulics under the existing condition and the impacts of the
alternatives presented. General and technical features of available alternatives, cost com-

parisons and the permit requirements are also outlined in this report.

2. GOAL

The City of Calabasas is considering alternative channel options to the concrete trapezoidal
channel that currently exists in Las Virgenes Creek between the Agoura Road Bridge and
Route 101. The City of Calabasas has submitted the Environmental Enhancement and
Mitigation Program (EEMP) application for grant funds to the Resources Agency of
California to remove the concrete channel lining and reconfigure the Channel. The nature
of the grant is of the kind wherein the improvement of the channel lining needs to support
wildlife movement and support natural vegetation. Hence the goal of the proposed project

is to:

¢ Facilitate wildlife movement by removing the concrete lining and providing a
channel with natural vegetative growth within.

o Improve the overall aesthetics of the channel.

3. BACKGROUND

Based on City and County records, the existing concrete channel lining was constructed in
1977. Though the bottom width of the channel varies from 45 to 65 feet, about 230 linear
feet of the downstream portion has a constant bottom width of 45 feet. The side slopes of
the channel are 1.5:1 and height from the channel bed to the top of the side slopes is fairly
uniform over the entire length and is approximately 18 feet. Exhibit “B” shows the

existing plan and profile of the concrete lined trapezoidal channel.
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Removal of Concrete Lining in Las Virgenes Creek Near Agoura Road

City of Calabasas, California January, 2000

This report discusses the hydraulics under the existing condition and the impacts of the
alternatives presented. General and technical features of the available alternatives, the cost

comparisons and the permit requirements are also outlined in this report.

The available cross section and channel slope in the limits of the study can accommodate a
number of alternatives to the existing concrete lining. Supercritical flow and resulting high

velocities do not sustain grass lined options. Any option which increases the cross section

width requires increased right-of-way and costly easement acquisition. Table 1 lists

various options considered and the relative advantages and disadvantages of each option.

TABLE 1

Conceptual Alternatives Considered

ALTERNATIVE

ADVANTAGES

DISADVANTAGES

Grass lined
Trapezoidal Channel

Economical to construct and maintain,
aesthetically blends with the
surrounding, gives a natural look and
supports wildlife habitat.

Cannot withstand velocities greater than
5 to 6 fi/sec and hence not suitable for
intended purpose without incorporating
concrete and/or riprap drop structures

Riprap lined
Trapezoidal Channel

Moderately economical to construct
and maintain. Supports limited
vegetative growth and gives natural
appearance under low to moderate (up
to12 ft/sec) velocities.

Cannot withstand high velocities and
may not support good vegetative growth
due to movement of the media at high
velocities. Does not accommodate easy
wildlife movement.

Erosion Control
Blanket Trapezoidal
Channel

Supports wildlife habitat, supports
vegetative growth and gives natural
appearance.

Though withstands higher velocities (up
to 20 ft/sec for short durations), still not
feasible for intended application due to
prevailing velocities higher than 20
ft/sec.

Gabion lined
Trapezoidal Channel

Withstands high velocities (up to 25
ft/sec), supports limited vegetative
growth with permanent anchor.

High initial construction cost. Moderate
maintenance costs. Does not
accommodate easy wildlife movement.

Concrete Block
Revetment
Trapezoidal Channel

Withstands high velocities (up to 26
ft/sec), provides the environment for
vegetative growth with permanent
anchor. Accommodates wildlife
movement.

High initial construction cost. Moderate
maintenance costs.

Gabions and Concrete Block Revetments are the only options, which meet velocity

constraints, and therefore are the alternatives discussed in detail in this report. Other

options not further discussed.
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Removal of Concrete Lining in Las Virgenes Creek Near Agoura Road
City of Calabasas, California January, 2000

4, HYDRAULICS

Water Surface Elevations and other hydraulic and scour data are computed for existing
condition and for conditions under proposed alternatives utilizing U.S. Army Corps of
Engineers HEC-RAS computer program. The proposed alternatives, Gabions and Con-
crete Block Revetments, are discussed in the next section. Scour Analysis is based on the
methods outlined in HEC-18, Evaluating Scour at Bridges, developed by Federal Highway
Administration (FHWA). Cross sectional data of the channel used for hydraulic and scour

analyses is obtained from available plans and supplemented by field survey.

Hydraulic and Scour Analyses are provided for eight conditions: four existing conditions
and four proposed conditions. All the analyses were performed for a 50-year return period
flow (Qso) of 14,500 cfs in the channel. This flow is from the County of Los Angeles 1977
plans for construction of the existing concrete lined channel. The Hydraulic/Water
Conservation Division of the Los Angeles County Department of Public Works
(LAC/DPW) confirms this flow data is still valid. Table 2 shows the Manning’s “n”

(roughness coefficient) values considered for each of the eight conditions analyzed.

TABLE 2
Manning’s “n” (Roughness Coefficient) Values
Manning’s “n”
CONDITION AN‘?\L‘; SIS REMARKS
NUMBER UPSTREAM DOWNSTREAM
1 0.015 0.055 n =0.015 for concrete lining:
4 “n” values are considered for
2 0.015 0.075 4 different possible conditions
C%)gggl;lgN downstream of the Agoura
3 0.015 0.025 Road bridge.
4 0.015 0.035
5 0.025 0.075 Gabion Lining Option:
two extreme conditions are
6 0.025 0.025 considered for downstream of
PROPOSED the Agoura Road bridge.
CONDITION 7 0.025 0.075 Concrete Block Revetment
Lining Option: two extreme
conditions are considered for
8 0.025 0.025 downstream of the Agoura
Road bridge.
4
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Removal of Concrete Lining in Las Virgenes Creek Near Agoura Road
City of Calabasas, California January, 2000

Generally, the flow is supercritical in the upper half of the channel study section and jumps
subcritical before crossing under the Agoura Road bridge. The computed increase in the
water surface elevation at the bridge location ranges from 0.10 to 0.30 feet. The highest
water surface elevation computed for the proposed conditions is 1.38 feet below the low
chord of the bridge. Hence, no overtopping of the bridge is expected to occur for either of

the two alternative linings proposed.

S. ALTERNATIVES
Steep slope and high velocity flow conditions in the location of the study limit the
available options that have adequate resistance to erosion and still sustain vegetative
growth and provide a more natural appearance. The area of the channel bottom and the
side slope to be relined is approximately 3,600 square yards (32,400 square feet). After
considering several channel-lining alternatives only two options meet the City’s goals and
hydraulic requirements:

a)  Gabion structure

b) Concrete block revetment

a) Gabion Structure: The Gabion is a box structure made of hexagonal double-twisted
wire mesh, either zinc coated or PVC coated and available in standard lengths of 6, 9
and 12 feet with a diaphragm every 3 feet. The boxes have a standard width of 3 feet
and standard available heights (thickness) of 1, 1.5, 2 and 3 feet. The depth and the
gradation of filling stones depend on flow conditions. With the use of proper geo-
textile film separating the gabion from the bed material, it is expected that 18” (1.5%)
and 24” (2 foot) thick gabion would meet the requirements for the channel section
under study. Steep slope and high velocity conditions in the upper 100 feet of the

project requires a 24” thick gabion. Gabions will permit vegetation growth.

b) Concrete Block Revetment: Pre-formed mats consisting of interlocking concrete
blocks, held together by cables, are commercially available and provide continuous
erosion protection. The concrete block revetment can withstand high velocities and

provide open space (10-20%) for vegetation growth. Revetment systems are normally

WNTS1-IRViwpproj\2286\0002\Revised Feasibility Study.doc



Removal of Concrete Lining in Las Virgenes Creek Near Agoura Road
City of Calabasas, California

January, 2000

placed on filter fabric or a conventional graded filter to permit permeability and relieve

hydrostatic pressure in the subgrade. The blocks are available in 6” and 9” thicknesses.

For the application considered in this study, 9” thick block revetment is recommended

for the upper 100 feet (because of steeper slope) and 6” for the lower 200 feet.

Table 3 contains the roughness coefficient, unit cost, and the anticipated total cost of con-

struction for the two alternatives.

TABLE 3
Cost of Alternative Linings
ALTERNATIVE | MANNING’S “n” | UNIT COST/ Aggégl?EBDE TOTAL
LINING (TYPICAL) SQUARE FEET | <01 pr pEET) COST
Gabion 0.025 $4.50 32,400 $ 145,800.00
Concrete block 0.025 $6.80 32,400 $220,320.00
revetment

The costs shown in Table 3 include supply and installation of the materials including any
filter material that may be necessary to improve the performance of the lining. Extracts
from lining product literature are included in Appendix “A”. The estimated number of
working days required for the construction of the project using either of the two alter-

natives is 60 days.

It is recommended that the existing concrete encased 24” VCP sanitary sewer pipe that
crosses under the channel at the upper end of the project be relocated with additional cover

before either alternative lining is constructed.

6. PERMITS

Any construction activity and changes to the existing condition of a water course requires
permits from various regulatory agencies. These permits are designed to protect and/or
improve the functionality of the natural resources and public infrastructure. The permits

that must be obtained before construction of the project are listed in Table 4.
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Removal of Concrete Lining in Las Virgenes Creek Near Agoura Road

City of Calabasas, California

January, 2000

TABLE 4
List of Necessary Permits

AGENCY

TYPE OF PERMIT

Los Angeles County Flood Control District

California Department of Fish and Game

vV V V V

Board (RWQCB)

U.S. Army Corps of Engineers (U.S. ACOE)

California regional Water Quality Control

YV V V V

Encroachment Permit

Section 404 Nationwide Permit

1601 Streambed Alteration Agreement
National Pollutant Discharge Elimination
System (NPDES) Permit

It is estimated that the permit process will take eight weeks for each of the agencies. They

should be pursued concurrently by submission of project plans and specifications to each

agency. Telephone conversations with the Permits and Construction Division and the

Hydraulics and Water Conservation Division of the Los Angeles County Department of

Public Works (LACDPW) revealed that it is improbable the County would allow removal

of the concrete lining from the channel. The staff from these divisions indicated that the

City of Calabasas could most likely assume ownership and responsibility for the channel

and remove the concrete lining once the County had relinquished the channel to the City.

The City would assume all maintenance and liability for the channel.

See Appendix “B” for hydraulic calculations.
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Fig. 55 - U.S.A. - Texas
Channei lining of the Little Walnut Creek.

Fig. 56 - U.S.A. - Maryland.
Protection of a naturai water course aiong the
Highway AR, RT.40 going towards Frederick.

Fig. 57 - U.S.A. - Tennesse, Coke Country.
Rockfail netting protection aiong the interstate 40.

Fig. 58 - U.S.A. - California.
Guadalupe river training near. S. Clara.

Fig. 59 - U.S.A. - New York.
Gabion retaining wall protecting a private property in
Long island.

Fig. 60 - U.S.A. - Louisiana.
Scour protection along the Old river.

Fig. 61 - U.S.A. - Kansas.
Dam protection carried out in 1988,

Fig. 82 - U.S.A. - Texas.
PVC coated gabion protection on Lake Arlington near
Dallas.

N ) ) Fig. 63 - U.S.A. - Califormia.
Retaining and protection works carried out with PVC
coated gabions along a shore road in Long Beach.

Fig. 64 - U.S.A. - Texas.
Step spiliway at El Paso.

: i : Fig. 85 - U.S.A. - Florida
! S : ¢ Gabion and Reno mattress shoreline protection on
; 4 : the iake Okeecnhobee (1888).

Fig. 66 - U.S.A. - Texas
Gabion bridge abutment aiong the Shoal Creek near
Austin.
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Linings laid in dry conditions

Reno mattresses and gabions ara laid directly
onto the ground to be protected (fig. 9), so the
slope must be stable itself and must not be so
steep as o cause the revetmant 10 slide.
Flexible revetments generally offer greatar
guarantass of stability than rigid structures, and
Reno matiress and gabions are designed to
adapt to considerable soil movements without
structural problems,

The units are narmally laid down the slope ¢f the
bank, at right angles to the current.

Howaver, if the banks and bed are to be govered
completely, the units on the bed fiseli should be
laid in the direction of flow (fig. 10).

9, 10, 11. Placing Reno
maurags on banks.

4, 10, 11. Dispasition sur
les bergea des matsias
Rano.

B, 10, 1. Ubicacion ae
los ¢olchones Rano sobro
123 orillas.

EEEEEEE————————

|levétements exécutés a sec

[ &s revétements en matelas Reno it en gabions
12posent directement sur le terrain & protéger
iig. 9): leterrain devra dong tre suffisamment
¢table et sa pante ne devra pas pravoquer le giis-
tement de l'ouvrage.

L es revélements souples cependart ont en géné-
r4l un facteur de séeurité A la stabilité plus élavé
cus celui des ouvrages rigides. puisque les
ratelas Reno et les gabions sont en mesure de
§ adapter aux mouvements (mémes im portants)
£ans risques d'endommager la structure

La disposition des éléments sur les berges ogt
nabitusllement transversale au cours d'eau, soit
§3lon la pente maximale des barges, &t parpen-
¢'culaire au courant,

En revanche, lorsqu'il est prévu un revétement
¢mplet de la section, i est de régle ds dispa-
si3r sur le fond les élémens longitudinalement
a1 courant (fig. 10). o
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Revestimientos realizados en seco

Los revestimientos en colchones Reno Y gaw

nes s¢ apoyan direclamente sobre el tarrenc qu
deben proteger (fig. 9): es necesario, por lo ta;
to, que el terreno sea suficientemente estable

gue su Inclinacion no produzea el deslizamie:
to del revestimiante,

De todas maneras, los revestimiertos flexibles o
seen, en general, un factor de seguridad de est;
bilidad superior al da las estructuras rigicas, y
que los colchones Renc y los gaviones puede
adaptarse inciuso a grandes movimientos sin gy

se perjudique la estructura.

Generalmente, los elementos estan ubicados sc
bre las crillas transversalmente con respecto
curso de agua, es decir, sagun la maxima ing!
nacion de las orillas y perpendicularmente a |,
corriente.

En cambio, cuando estd previsto un revestirmient
completo de la seccidn, es conveniente colocz
los elementos sobre &l fondo en sentido longitt
dinal con respecto a la corriente (fig. 10).
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The banks are usually built with & 111.5 or 1:2
slape depending on the nature of the ground,
wing the maximum gradient for normal sails of
medium consistency and the minimum for non-
cohesive fine sands.

The ravetment should be anchored with box ga-
bisn downstream or upstream the bank to
eliminate all risk of the flow eroding the soil
beneath or around it (fig. 12, 13).

It should aiso be noted that the stability of Reng
midtress linlngs depends not only on the strength
of the mesh, but also on the thickness of the Jin-
in¢ and the grading of the stone il (figy. 14); once
the average water velocity is known, these
parameters can be selecdted with the aid of tahle
2. The figures quoted are derived from tests on
medels carried out at tha Colorado State Univer-
sity, Fart Caliins in 1982.3, and are accurate for
bed linings and reasonably acourats for bank
revaiments.”

12, 13. Gabion anenorags;
(8) 11 stops shapsd insitu,
(b} vontinuous.

12, 13. Types d'ancrage sur
gagiens:
(9} & gravlins Eeonnds in aitu,
(&) continy.

Normalem 3nt, les pentes des talus d'appui sont
de 115 et 1:2; on adaptera la pente maxi, en
présencs ('e terres végétales de mayenne cors
sistance el les pentes mini. pour les terrains
sablonneu:: incohérents,

Nous consisiians de préveir tant en amort qu'en
aval du revetgment un ancrage en gablons-baite
bien assis «fans la herge, et ce, pour éviter tout
rlsque de tontournement (g, 12, 13),

Parmi les aspects fids aux caractéristiques
hydrauliquess, il est & noter que la résistance d'un
revéternent :n matelas Reno ns dépend pas sau-
lement de i1 robustesse du grilage, mais aussi
de la struct sre et de Ia taille de Ia pierraille de
remplissags: (fig. 14): pour le cheix de ces para-
metres, aussitdt la vitesse mayense du courant
Connue, $& ripparter au tableay 2 relatif aux ravée
tements de ond et avec approxirmation, 4 caux
des berges aussi. Les valeurs données par le
tableau rést, ltent des essais sur maquette réal-
sés en 1982-93 auprés de l'université de Fort Calr
lins dans le Colorado.

12, #1. Tipes de smpotremisntos
sfactt 305 con gavionas:

(a) d sscalones lormades an obra,
(b) ¢z ntinua

R

Narmaiments, los taludes de apoyo se cans-
truyen con upa pendiente de 115y 1:2, segun
la naturaleza del terrena, reservando la pendiena
méxima para los terrenos vegetales de media-
na consistencia y la mnima para los terrenos are-
nosQs sueltos,

Es aconsejable predisponer aguas arriba y
aguas abajo del revestimiento, un diente de ga-
viones caja bien empotrado en ef talud, que eli-
mine cualquier riesgo de rodeo (fig. 12 y 13,
Entre los aspectes relacionados con las carac-
teristicas hidraulicas, destacamos que la rasisten-
cia de un revastimiento en colchones Reno, de-
pende de la robustez de la red metdlica, del
espesor de la estructura y del tamafo de las pie-
tras de relleno (fig. 14): para elegir estos pars-
metros, coneciends ta velocidad promadio de
la corrients, es posible utilizar ia tahla 2 vdlida
para los revestimientos del fondo v, con buena
aproximacién, también para los de las orilias,
Los valores indicados son el resultado de prug-
bas sabre modale, efectuadas en la Universidad
de Fort Collins en Colorado en 19821983,

- -

TMNAAVIOVI

d 74 Example of lilling with
- reck M of appropnate siza,

14, Exampls da rempilssage
avec ¢s la plerra de
qressaur Anormntida
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«Critical velodity» is the velociy at which the revet-
ment will remain stable without movement of the
fill, while «imit velocity» is that which is still ac-
ceptable atthough there is some deformation of
the Reno maftress due to movement of the stones
within the compartments (table 2}, ©

It is essential for the longevity of the revatment
that the mesh be protected against corrosion:
Reno mattresses and gabions are therefore
manufactured from meshes with a heavy zinc
coating which complies with the strictest interna-
tional standards. )

However, when the lining is subjected to poliuted
or aggressive water, the risk of corrosion is in-
creased. In this case Reno mattress and/or ga.
bions made from wire which coated with bath
zinc and PVC, offering high resistance to
chemicals, abrasion and aging, should be used.

Tab. 2 - Indicstive Asno martrgss and
gabion thicknasses in relation to water
velocities

On =ntend par «vitesse critiquer la vitesse maxi-
mal 2 supportable par le revatemert sans provo-
quer le deplacernent de la pierraille de remplis-
sag 2 et par ~vitesse limite» celle, encore accep-
tabls qui engendre de légéres délormations
dues & 'emassement e 12 pierraille dans le mate-
las 3ena (tableau 2),

Not s fournissons ici aussi le tableau 3 qui mon-
tre juelques valeurs indicatives de la Vitesse
limil2 au fond des cours d'eau naturels,

La protection du grillage contre la corrosion est
d'ur e importance vitale pour la durée du revé.
tem :ni; C'est pourquoi les matelas Rano &t les
gab ans sont constituss d'un grillage métailique
galvanisé conformément aux plus sévéreg nor-
mes internationales.

Tout oig, nous conseilions en présence d'eaux
polluees, ou de toute fagon agressives, cest-a-
dire & ou la corrosion est particuliérement forte,
de recourir aux matelas Renoc eyou aux gabions
galvinisés sous gaine PVC, insensibies aux atta-
Que: chimiques, aux phénoménes d’abrasion et
a I'usure

Tab. 2 - Epaisseurs approximativas das
revé'aments en matelas Reno et en
gabions en fonction de (a vitesse du
eow ant

Por «velocidad critica» se entiende la velocidad
mdxima que pueda sopoenar o revestimiento sin
que se produzcan movimientos de las piedras
en el interior del colchdn v, por «velocidad limi-
te, la velocidad, aun aceptable, que determina
deformacianes reducidas debido al amontona-
miento de las piedras en el coichén Reno
{tabla 2).

Para mayor comedidad, se agrega la tabla 3 con
algunos valorgs indicativos de la velocidad timi-
te en el fondo de las cursos de agua naturales.
La proteccidn de la red contra fa corrosién es
de vital importancia para la duracidn del revesti-
miento; por esta razeén, ios colchones Renoy los
gavionas astan formados por una red metalica
fuertemente galvanizada, en conforrmidad con las
mds rigurosas nomMmas internacionales.

Sin embargo, en ¢l caso de aguas contamina-
das o corrosivas, es decir, donde el problema
de la corrosion es més agudo, es aconsejable
la utilizacion de colchones Reno y/o gaviones
galvanizados v revestidos con una capa de PVC
altamente resisterte a los agentes quimicos, los
fendmenos abrasivos y al envejecimiento.

Tab. 2 - Espesoras indicativos de los
ravastimigntas en coichones Reno y an
gavienes en funcién de la velocidad de
la corriente

Y
.f

Tlirég stones
Piarraille de remplissage i ity [+
Type Thickness Critical velogity (%) - Kimit velocity ()
Tyne Epaisssur Pedrisco de relleno Vitesse critlqua () Vitassa m:gye
Tipo. Espasor Stane glze Velocldad eritica {*) Velocidad iimite (%)
Granulométrie d '
Dimensiones &0
m mm m/s mhs
70-100 0.085 3.5 4.2
0.15-0.17
70-150 0.110 4,2 4.5
Reno mattresses 70-100 0.085 3.6 55
Matelas Reno - 0.28-0.25
Calchenes Reno 70-150 0.120 4.5 8.1
. 70120 0.100 4.2 8.5
0.30
100-150 0.128 5.0 6.4
Gabions 100-200 0.150 5.8 78
Gabions 0.50
Gaviones 120-250 0.190 8.4 8.0
v (") Tha vaives of valoclty reportpd ware oblained axpsriman- (*) Les v. deurs des vitasses indiqutes sont trées expdrimen- (") Loa valores do velocldad Indicades han sido catetiladoy axpari
tally for Frauda numoers 51 (ses pajo 33); values > hava to  talsmant des nombres de Frouda = 1 (volr pags 33); lsxvas  mentaiments pary numercs de Frouds =1 (adg, 33% para valaras > 1,
5@ intendad aa puroly Ingh and approx| lsura > sant purement Indicatives, deban considararse como puramente Indicalives y muy en general.

Tab. 3 - Limiting velocities at bed level
for various sofls

Tab. .} - Valeurs Indicatives do vitesse limite
au fed

3

Tab. 3 - Valores indicativos de la velocidad
limite en el fondo

8T0/8003

Velocity / Vitessge / Velocidad m/g
Bed matarial / Matérlaux constituan! fe fit / Material del gauce * -
o A : B

Fine sand. {7 Sable fin(®) Arena fina 045 078
Sandy clay. (%) Terrain argileux-gablonne ix (%) Terreno arcilloso-arenoso 055 0.75
Soft clays Terrain argileux-vassux Terreno arcilloso-imaso 080 080
Muds Limons normaux Limos normaies 0.75 1.05
Coarse sand Gravier fin Grava fina 0.75 1.50
Medium clay Argile compacte Arcilla compacta . 115 150
Gravel Gravier ordinaire Grava gruesa 1.20 185
Shingle Cailloux et galets Guijarros y padrisco 150 1.70
Hard clay Schistes argileux Arclllas-esquistosas 1.88 188

A = No maria| carried in suspansinn A = Ceud nt ana transgort de matdriou callsfin 4 w Sin a 4
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GALMAC COATED GABIONS

The gabion is a structure made of 8x10 hexagonal tlouble twisted Fig. 1
wire mash type as par ASTM AS75-87 (Fig. 1 and 2), U
The wire used in the manufacture of the gabion is sott tempar steel Diagh i
heavily. coated with Gaimac, consisting of a Zinc - 1% Aluminum aphragm
Mischmetal Alloy. A
The standard combinations mesh/wire are shown in T1b.1, RS s
In order to reinforce the structure, all edges are selvedged with a LRI
wire having a greater diameter (Tah. 3). eSS s e s e A NCs o) 1
The gabian is divided into cells by means of diaphragms positioned ‘r’r’;z‘, 285 WS )
at approximately 3 ft centers (Fig. 1), ' & N Z Height
Dimensions, folerances and sizes of gabions are shown at Tab. 2. LRSS - l
”]4 )\
< 22 Length
Fig. 2
MESH TOLERANCE
The tolerance on the
opering of mesh “D"
belng the distance
between the axis of twist,
ts acconding to ASTM
AS75-97
Wire
All t:sts on wire must be performed prior to manu acturing the Tab. 1 STANDARD MESH-WIRE
resh.
1. Tensile strength: both the wire used for the manufacture of |1 YP¢ O in. (mm) Toleranca | ® Wire In. (mm)
gabions and the lacing wire, shall have a tensilé strength of  [EyG/Camac 3.25 (83) - 10% 0.120 (3.09)
54,038-88,259 psi (38-48 kg/mm?) according to AS M AB856-97,

Tolerances of wire shown at Tab. 4 mest the reqlirements of
ASTM AB56-87

2. Elongaticn; the test must be carried out on a sampie at least 12
in. (30 em) long. Elongation shall not be less than 12%, in
accordance with ASTM A37'3-82,

3 Galmac coating: minimum guantities of Galmac st own at Tab.
4 meet the requirements of ASTM AB56-G7, Ciass &0.

4 Adhesion of Galmac: the adhesion of the Galmac ctating to the
wire shall be such that, when the wire is wrapped si;; tums
round on @ mandrel having four times the diamater f the wire,
it does not flake or crack when rubbing it with the bere fingers,
In accordance with ASTM A356-97,

L L 16 Yvd VZ:L0 66/60/80
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GABIONS (8x10 mesh)
Letter Code Length Width Height Némber of Capacity Color Cade
() (®) " Cells (cy)
A [ 3 3 2 2 Blue
B <] 3 3 3 3 White
c 12 3 3 4 4 Biack
D 8 3 1.5 2 1 Red
E ] 3 1.5 3 1.8 Green
F 12 3 1.5 4 2 Yellow
G [} 3 1 2 0.68 Blus-Red
H 9 3 1 3 1 Blue-Yellow
| 12 3 1 4 1.33 Blue-Green
3l 45 3 3 1 18 B
Toletancasg of +/- 5% of the width, helght, and length of the gablons s 1all by paimnitted,
Nole: All sizas and dimensions are nomina.

Tab.4 Lacing Wire' Mesh Wire Seivedge Wire
‘Nire Mash Diameter D In. (mm)| 0,087 (2.20] 0.120 (3.05) 0.753 (3.90)
' Nlire Tolerance {+) ®in_(mm)|  0.004 (0.1 0.004 (G.10) 0.004 (8.10)
Minlmum Quantity of Galmac it (gm?)|  0.80 (244) 0.80 (244) 0.80 (244)

* Lacing wire iz supplied at a porcantaga of the gablan weight

ASSEMBLY AND INSTALLATION

‘3abions are delivered on site unassembled in a collagsed form. Once the units are unfolded, the | 1) Pliers
omers and diaphragms are bound together using efther lacing wire (See Fig.4) or fings (See  |2) Pliers with nipper
I%ig.5) that are provided with the units. The lacing must be performed as described in the Product | 3) Nipper

4) Pheumatic Spenax tool

Installation Guide to insure proper strength and function of the gabions. Rings must be closed
$) Manual Spenax tool

and spaced as shown in Figurss § and 6. Upon propr lacing of the gabions, they are filled with
titone whose minimum size is not less than dimensior "D” of mesh, and maximum size is about
4" to 8", Before binding the. lids down it is important to check the
stone filling at the corners ta insure proper shape. Each gabion must
be connected to each othor alang all the adjacent comers. The tools
necessary for the assembly of gabions are shown For further
information concering the assembly and installations of gabions
please consult the Praducts Instaltation Guide,

[ Tg.4-Cacing

Fig.5 »_ﬁngs

v
b

HmiE ";ﬁtpjiji

Quantity Request: When requesting a quote, please specify;
- size of units (length x width x height, see fig. 1)
- type of mesh,

- type of coating,

v

Zxample: Na.100 gabions & x 3' x 3' - Mesh type 8x10 - Galmac coated.

MA{CAFERRI GABIONS INC.
103013 Govemor Lane Bivd.
Willlsmspart <« MD 217953116 - U.S.A. West Sacramento - CA 95691-3400 - U.S.A.
Tel: 301) 223-6910 Fax; (301) 223-6124 Tel: (916) 371-5805 Fax: (916) 371-0764
Email ;. hdgtrs@maceaferri-usa.com

MACCAFERR! GABIONS INC,
3650 Seaport Biva.

Website ; www.maccaferr-usa.com
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SPECIFICATIONS

STANDARI) ZINC AND PVC COATED
DOUBLE TWIST
GABIONS

§X10 TYPE WIRE MESH FITTED WITH DIAPHRAGMS

MACCAYVFERRI GABIONS, INC.
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MACCAFERRI GABIONS with the additional PVC coated sleeve can be used in a polluted
environment, where soils or water is acidic, in salt or fresh water or wherever the risk of
corrosion is present. Installation shoul! be in accordance with the manufacturer's instructions.

Only hard, durable stone should be used as fll.

Throughout this publication the term " GABIONS'" shall refer to the Maccaferri Gabions
manufactured at the Williamsport plan, Williamsport, Maryland or as otherwise specified.

L L L0 668/60/80
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SPECIFICATIONS FOR STANDARD GABION MADE OF ZINC COATED
DOUBLE TWIST, 8 X 10 TYPE MESH, FITTED WITH DIAPHRAGMS.

1) GENERAL DESCRIPTION

The standard type gabion shall be « flexible zinc coated gabion of the type and sizes specified
below. It is made of wire mesh of the type and size and selvedges as specified in the following
paragraphs. Each gabion may be diviled by diaphragms into cells whose length shall not be
greater than one and half times the width of the gabion.

Standard gabicns shall be fabricated so as to be of a single unit construction-base; lids and

' sides shall be woven into a single unit and the ends connected to the base section in such a
manner that strength and flexibility of the point of connection is at least equal to that of the
mesh.

2) MESH

The mesh shall be hexagonal wove 1 mesh with the joints formed by twisting each pair of
wires
through three half turns, Because of their appearance, the Joints are often termed triple .
twisted. The size of the mesh conform; to the specifications issued by the plant and shall be of ’
8 x 10 type mesh. Nominal mesh siz:: is 3-1/4 x 4-1/2 inches.

3) WIRE

All wire used in the fabrication of the gabions and in the wiring operations during
construction
for the Zinc Coating and Tensile Stren;sth shall be in accordance with the requirements of
ASTM A 641-92, Standard Specificat on for Zinc-Coated (Galvanized) Carbon Steel Wire,
for galvanized wire, class 3, soft temper, as measured before fabrication of the netting. The
nominal diameter of the wire used in tae fabrication of the netting shall be 0,120 inches.

4) ELONGATION OF WIRE

Test shall be made on the wire befo:e fabrication of the gabions on a sample twelve inches
long. Elongation shall not be less than 12%, in accordance with the requirements of ASTM
A 370-92, Standard Test Methods and Jefinitions for Mechanical Testing of Steel Products.

S) ZINC COATING (GALVANIZING)

All wire used in the fabrication of the gabions and in the wiring operations during
construction
shall be coated to ASTM A 641-92 for Zinc coated (galvanized) carbon steel wire.

The minimum weight of the zinc couting shall be according to the figures shown in the table
below when tested in accordance with ASTM A 90-93.

L L I8 XVd LZ: L0 68/80/80
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Nominal Diameter of Wire Minimum wejight of coating

0.0866 inches ...........cccrnu... lacing wire ...........ou......, 0.70 ozs./sq.f.
0.120 inches ......oovreruae.. MESH ..ovirrirrie e 0.85 ozs./sq.fi.
0.1535 inches ....cvuveverereeee selved(/€ w.c....o.vvreevennn, 0.90 o0zs./sq.ft.

The adhesion of the zinc coating tc the wire should be such that, when wrapped around a
mandre] in accordance with ASTM A 641-92, the zinc coating will not crack or flake to such
an extent that any zinc can be removed by rubbing with the bare fingers.

6) SELVEDGES

All edges of the standard gabions including end-panels and the diaphragms, if any, shall be
mechanically selvedged in such a way as to prevent unraveling of the mesh and to develop the
full strength of the mesh. The wire us:d for the selvedge shall have a diameter greater than 2
that of the wire used to form the mesh. namely:

For the 8 x 10 type mesh made of vrire having a nominal diameter of 0.120 inches the
selvedge shall be of wire having 2 nominal diameter of 0.1535 inches or greater,

7) DIMENSIONS OF ZINC-COATED GABIONS

Standard Zine-Coated gabions shall have the following dimensions:

Nominal Length = 6 feet, 9 feet or | 2 feet
Nominal Width =3 feet
Nominal Height = 1 foot, 1 foot 6 inches or 3 feet

8) Lacing Wire

Sufficient lacing and connecting wi: e shall be supplied with the gabions for all wiring
operations carried out in the comistruction of the gabion work. The lacing wire procedure
consists of cutting a length of lacing w:re approximately 1-1/2 times the distance to be laced
(not to exceed 5 feet), securing one of the wire at the corner by looping and twisting,
alternately lacing with single and doub e loops every other mesh opening at intervals of not
more then six (6) inches (150 mm) and securing the other end of the wire to selvedges by
looping and twisting.

The nominal diameter of lacing wir: shall be 0.0866 inches.

L0 T.L¢ 916 YVd 8Z:.L0 86/60/80
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8A) FASTENERS

Rings can be used in lieu of lacing wire for assembly and installation operations of Gabions.
Rings shall be supplied with the same Zinc Coating as the mesh and the wire diameter of the
rings shall be the same as the mesh. The wire used for the rings supplied by MACCAFERRI
GABIONS, (Reference No. 11G40) shall be coated in accordance with ASTM A 641-97.
Coating weight per ASTM A 90-93, ilso ASTM A 764-93, Class II, Type III. Tensile strength

10 be determined as per ASTM E 8/NTP 2004. Spacing of the fasteners must not exceed
six (6) inches.

9) DIAPHRAGMS

According to engineering requirements the gabions incorporate diaphragms to form cells
having a length not greater than one and half the width of the gabion.

10) TOLERANCES

WIRE

Tolerances on the diameter of all wire in the above clauses shall be permitted in accordance
with ASTM A 641-92 Table 3.

GABIONS

Tolerances of (+/-) 5% on the widt}, height and length of the gabions shall be permitted.

NOTES

All dimensions are subject to confirmation as manufacturing requirements may dictate that
the ’

nominal sizes shall be varied from thoe given in Section 7, and tolerance shall apply to these
adjusted dimensions.

MACCAFERRI GABIONS, Inc. re:ierves the right to amend these specifications without

notice and specifiers are requested to chieck as to the validity of the specification they are
using. The date of this issue is Februaivy, 1993.

8
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SPECIFICATIONS FOR STANDARD GABIONS MADE OF GALVANIZED AND
PVC COATED DOUBLE TWIST, 8 X 10 TYPE MESH, FITTED WITH
DIAPHRAGMS.

1) GENERAL DESCRIPTION

The PVC coated gabion shall be a flexible zinc coated gabion of the type and sizes specified
" below. It is made of wire mesh of the type and size and selvedges as specified in the following
paragraphs. Each gabion may be divided by diaphragms into cells whose length shall not be
greater than one and half times the witlth of the gabion,

Standard GABIONS shall be fabricated so as to be of a single unit construction-base, lids and
sides shall be woven into a single unit and the ends connected to the base section in such a
manner that strength and flexibility of the point of connection is at least equal to that of the
mesh.

2) MESH . ,

The mesh shall be hexagonal woven mesh with the Joints fonmed by twisting each pair of
wires .
through three half turns. Because of their appearance, the joints are often termed triple
twisted. The size of the mesh conform: to the specifications issued by the plant and shall be of
8 x 10 type mesh. Nominal mesh sizt is 3-1/4 by 4-1/2 inches.

3) WIRE

All wire used in the fabrication of tt e gabions and in the wiring operations during
construction
for the Zinc Coating and Tensile Strength, shall be in accordance: with the requirements of
ASTM A 641-92, Standard Specificati »n for Zine-Coated (Galvanized) Carbon Steel Wire,
for galvanized wire, class 3, soft tempe:, as measured before extrusion of the PVC coating and
fabrication of the netting. The nomina | diameter of the wire used in the fabrication of the
netting shall be 0.1063 inches.

The nominal dizmeter of the steel wire core, used in the fabrication of the netting, shall be
0.1063 inches with a PVC coating, extrided onto the wire core, having a nominal thickness of
0.02165 inches, with an minimum thickness of 0.015 inches. An overall nominal diameter of
0.1496 inches is obtained.

4) ELONGATION OF WIRE

v9.0 T.¢ 916 YVd 84:.L0 86/60/80
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Test shall be made on the wire before coating with PVC and fabrication of the gabions on a
sample ten inches long. Elongation saall not be less than 12%, in accordance with the
requirements of ASTM A 370-92. '

5) ZINC COATING (GALVANIZING)

All wire used in the fabrication on the gabions and in the wiring operations during
construction
" shall be coated to ASTM A 641-92 for Zinc Coated (galvanized) carbon steel wire.
The minimum weight of the zinc coating shall be according to the figures shown in the table
below when tested in accordance with ASTM A 90-93.

Nominal Diamieter of Wire " Minimum weight of coating
0.0866 inches ......coovvemennnee. lacing Wire.......ccceeevevrirenenn 0.70 ozs./sq.ft
0.1063 inches.......cceurvennenenn 0 1] A 0.80 0zs./sq.ft.
0.1338 inches...c.coecvervuremnen. SEIVAZE v 0.85 0zs./sq.ft.

The adhesion of the zinc coating to the wire should be such that, when wrapped around a
mandrel in accordance with ASTM A 641-92, the zinc coating will not crack or flake to such
an extent that any zinc can be removec by rubbing with the bare fingers.

6) SELVEDGES

All edges of the PVC coated gabior s including end-panels and the diaphragms, if any, shall
be
mechanically selvedged in such a way as to prevent unraveling of the mesh and to develop the
full strength of the mesh. The wire used for the selvedge shall have a diameter greater than
that of the wire used to form the mesh, namely:

For the 8 x 10 type mesh, made of v/ire having 2 nominal core diameter of 0.1063 inches, the
selvedge shall be of wire having a nowinal diameter of 0.1338 inches or greater.

7) DIMENSIONS OF PVC COATE D GABIONS

Standard PVC coated gabions shall 1ave the following dimensions:
Nominal Length = 6 feet, 9 feet or 12 feet

Nominal Width =3 feet

Nominal Height = 1 foot, 1 foot 6 inches or 3 feet

8) LACING WIRE

L L Xvd 0€:.L0 86/80/80
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Sufficient lacing and connecting PVC coated wire shall be supplied with the gabions for all
wiring operations carried out in the construction of the gabion work. The lacing wire
procedure consists of cutting a length of lacing wire approximately 1-1/2 times the distance to
be laced (not to exceed 5 feet), securiig one end of the wire at the corner by looping and
twisting, alternately lacing with singl: and double loops every other mesh opening at intervals
of not more than six (6) inches (150mm) and securing the other end of the wire to selvedges
by looping and twisting,

The nominal diameter of lacing wire shall be 0.0866 inches and shall comply to the same
specification as the wire used in the r esh.

8A) FASTENERS

Rings can be used in lieu of lacing wire for assembly and installation operations of the
Gabions. Rings supplied shall be stainless steel. The wire diameter of the rings shall be the
same as the mesh. The wire used for 1he rings supplied by MACCAFERRI GABIONS,
(Reference No. 15840) shall be in acesrdance with ASTM A 313 -92 type 302, class I. Load
tests shall conform to ASTM A 370-¢2. Tensile strength to be determined as per ASTM E
8/MTP 2004. Spacing of the fasteners must not exceed six (6) inches.

9) P.V.C, COATING

All wire used in the fabrication of the gabions and in the wiring operations during
construction
shall, after zinc coating have extruded onto it a coating of polyvinyl chloride, otherwise
referred to as "P.V.C.". The coating sliall be grey in color of nominal thickness 0.02165
inches and shall nowhere be less than 1),015 inches in thickness. It shall be capable of resisting
deleterious effects of natural weather exposure, immersion in salt water and shall not show any
material difference in its initial characteristics which are:

94) INITIAL PROPERTIES O} PVC USED IN COATING

9A/1 SPECIFIC GRAVITY

Shall be 1.30 to 1.35 kg/Dm3, in accordance with ASTM D 2287-92, Table 1
when tested as specified in ASTM D 592-91.

9A/2 DUROMETER HARDNESS

Shall be 50 to 60 Shore D, in accordance with ASTM D 2287-92, Table 1 when
tested as specified in ASTM D 2240-51 (ISO 868 1985).

9A/3 VOLATILE LOSS

At 105 degree C for 24 hours = shall not be higher than 2%
At 105 degree C for 240 hour; = shall not be higher than 6% in accordance with ASTM
D 2287-92 when tested as specified in ASTM D 1203-89 (ISO 176-1976).

9A/4 TENSILE STRENGTH

L 6 XVd 0€£:.40 88/80/80
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Shall not be less than 210 K g/em? in accordance with ASTM D 412-92.

9A/5 ELONGATION

Shall not be less than 200% nor higher than 280% in accordance with ASTM D 2287-
92, when tested as specified in ASTM D 412-92.

9A/6 MODULUS OF ELASTICITY AT 100% OF ELONGATION

Shall not be less than 190 K yem2 when tested as specified in ASTM D 412-92,
9A/7 RESISTANCE TO ABRASION

The loss of weight shall not ye more than 0.19 g in accordance with ASTM D 1242-92

9A/8 BRITTLENESS TEMPERATURE

Cold bend temperature = shall not be higher than -30 degrees C in accordance with
Bss 2782-151A (84)

Cold flex temperature = shal not be higher than +15 degree C in accordance with
BSS 2782-153A.

9A/9 CREEPING CORROSION

Maximurn penetration of corrosion of the wire core from a square cut end shall be
25mm when the specimen has been immersed for 2000 hours in 2 50% SOLUTION
HC1 (hydrochloric acid 12 Be).

9B) Variation of the initial propenies will be allowed, as specified hereunder, when the
specimen is submiited to the following accelerate aging tests:

9B/1 SALT SFRAY TEST

According to ASTM B 117-94
Period of test - 3000 hours.

9B/2 EXPOSURE TO ULTRAVIOLET RAYS

According to ASTM D 1499-92a and ASTM G 23-93 using apparatus type E or as
otherwise approved.
Period of test: 3000 hrs. at 63 degrees C or as otherwise agreed.

9B/3 EXPOSURE AT HIGH TEMPERATURE

According to ASTM D 1203-89, (ISO 176-1976), and ASTM D 2287-92
Period of test = 240 hours at 105 degree C

TIFAVIOVR $8L0 T.L¢ 916 YVd T€:L0 88/60/80



After the above tests have bzen performed the P.V.C. compound shall show the
following properties:

9C) PROPERTIES AFTER A(GING TESTS

9C/1 APPEARANCE OF COA'(ED MESH

The vinyl coating shall not crack, blister or split and shall not show any remarkable
change in color.

9C/2 SPECIFIC GRAVITY

Shall not show change highe: than 6% of its initial value.
9C/3 DUROMETER HARDNE!S

Shall not show change higher than 10% of its initial value,
9C/4 TENSILE STRENGTH

Shall not show change than 2.5% of its initial value.
9C/5 ELONGATION

Shall not show change highe:- than 25% of its initial value.
9C/6 MODULUS OF ELASTICITY

Shall not show change higher than 25% of its initial value.

9C/7 RESISTANCE TO ABRASION

Shall not show change of morz2 than 10% of its initial value.
9C/8 BRITTLENESS TEMPERATURE

Cold Bend Temperature = Shall not be higher than -20-degree C
Cold Flex Temperature = Shall not be higher than + 18 degree C.

' 10) DIAPHRAGMS

According io engineering requi.:ements the gabions incorporate diaphragms to form cells
having a length not greater than one an 1 half the width of the gabion.

11) TOLERANCES

10
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WIRE

Tolerances on the diameter 01 all wire in the above clauses
shall be permitted in accordarice with ASTM A641-92 Table 3.

GABIONS
Tolerances of (+/-) 5% on the width, height and length of the
gabions shall be permitted.
X
NOTES
All dimensions are subject to cor firmation as manufacturing requirements may dictate that
the nominal sizes shall be varied from those given in Section 7, and tolerances shall apply
to these adjusted dimensions,
MACCAFERRI GABIONS, Inc. reserves the right to amend these specifications without
notice and specifiers are requested to clieck as to the validity of the specification they are
using. The date of this issue is Februaivy, 1993.
11
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Nicolon’s Commitment to Excellence a

The Nicolon story traces its roots to 1953 when a
caastrophic flood struck The Netherlands kilfing nearly
2,000 people. The resourceful Dutch, legendary for their
barrier systems, immediately began developing a new
generation of dike.

Thelr search for stronger building materials led them
to Nicolon BY. of Holland. Here they discovered an advanced
line of tough industrial textiles and preformed concrete
reveument Systems capable of withstanding the most severe
and erosive forces of water.

Recognizing the demand for such products extended
far beyond the Dutch coast, Nicolon Corporation was
established in Cornelia, Georgia in 1980.

Since then, Nicolon has continued its pioneering tradi-
tion with an extensive line of cost-effective products aimed
at 2 wide range of complex engineering problems, For
Solutions to the unique challenges in construction today,
look 1 the innovative problem-solver. Nicolon,

{
— - A
Hi Tnside this brochure, the practicing designer or contractor will find objective, technical information that
ow o Use will be uscful in the design and specification of appropriate geotexrile and concrete revetment systems.
This Brochure Helpful diagrams, equations and iliustrations are presented to guide the designer to an ‘engineered

solution” using Armorflex® and Armorloc® We hope this brochure simplifies and enhances your
selection of an appropriate revetment system.

4 The Nicolon library includes a comprehensive line of independently authored design manuals. These
D CSIgH Manuals valuable reference materialy ace available upon tequest to practicing designers. mlgs include: Design
From NICOIOII Manual for Armorform® Erosion Protection Mats, Designing Stable Channels with

Armorflex® Articulated Concrete Block Revetment Systems, and Filtration Geotextile
Design Manual, For more information on Nicolon design manuals, call (404) 447-6272.




O An Introduction
and Explanation
of the Problem

The apen cell structure of Armorflex®
and Armorloc® concrete reverment

v SYSMS nurture plant life, providing
0 quicker, more stable revegetation,
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Protective Chanhel Liners for Waterways, Highways
and General Construction Projects

Designers of waterways, highways and general construction grojeczs often have to contend with the Qowing

forces of water. Whether contained in a small roadside ditc
these forces by building a channel and a charnel lining,

When water flows in a channel, forces are developed that act both in the direction of the flow (the
drag force) and perpendicular 10 the mean velocity (the lift force). When these forces are strong, soil
particles in the channel bed will move and erosion takes place.

In channels with steep grades, the forces of gravity tend to pull soil particles down the slope, reducing
the magnitude of water forces needed 1o cause erosion.

Naturally, nearly ail channels experience some form of bank erosion or scour of the bottom. For
this reason, protective liners are required.

or 4 major river, most designers deal with

Typical Solutions

Conventional channel protection systems include flexible meshes and blankets, rigid finings, and rock
systems, These systems offer varying degrees of erosion protoction; however, each sulfers certain
disadvantages,

For example, fcxible linings, while inexpensive, are limited in the amount of hydraulic stress they
can accommodate. They are not suited [or long perdods under water, and because most arc designed as
a reinforcing matrix for vegetation, they are at risk during the establishment of final cover.

Rigid linings, such as cast-in-place concrete, asphaltic concrete, grouted riprap, stone masonry and
soil cement, are considered nonerodible, but they also have drawbacks. In addition to being cxpensive,
rigid linings deteriorate, making them very susccpble to damage. These treatments tend to progressively
fail when a portion of the lining is damaged.

Protective rock systems, such s riprap and stone filled baskets (gabions) are affordable if the rock
is readily available. Many times this rock is not available. And when rock Is available, it often includes
a high percentage of stones too small to resist erosive fows, Plus, riprap can be hazardous to wildlife
and pedestrians, Gabion installation is highly lahor intensive, potentially requiting an extended con-
structon schedule and gabions may be subject to corrosion if metal baskers are used.

The Nicolon Solution

Preformed Concrete Block Revetment Systems

Preformed concrete block revetment systems such as Armorloc® and Armorflex® provide a viable,
cost-effective alternative to conventional channel protection systems,

Armorloc® preformed concrete blocks install easily by hand interlocking with each other to resist
lateral movement and uplift, These affordable blocks are ideal for small, frregularly shaped installations.

Armorflex® is a pre-assembled mattress of blocks offering more stability than conventional systems.
Basily installed above or below the water line, Armorflex® controls the toughest erosion problems,

Both Armorloc® and Armorflex® are ativactive, ecologically nentral and functionally versatile, They
provide combined durability and environmental sensitivity unmatched by meshes, blankets, ripid linings
and rock systems,
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Armorloc¢’

A tugged concrete revetment system, Armorloc® is
ideal for difficult to reach sites where pre-assembled mat
systems cannot be used.

Armorloe® is easily Installed by hand. The dovetail
shape of each block positively interlocks with its six
neighbors. Once blinded with gravel, a tremendous friction
interfock prevents vertical displacement.

The celfular construction of the block allows free
drainage of groundwatcr through the revetment while
promoting the establishment of vegetation,

Armorloc® is installed on top of  spedially chosen
filtration geotextile. The geotextile filter ensures retention
of the underlying soil particles.

Another unique feature is Armorloc’s® double tapering.
The reveiment can articulate to 2 0.5 m radius, allowing the
friction interlock to build up when blinded with gravel.

Visually appeaiing, Armorloc® features a gray textured
finish. Gravel blinding blends the revetment Into its
surroundings. Topseil can be spread above the normal water
line and planted with vegetation for the ultimate green Snish,

Installation

Armorloc® is delivered on crane off-load vehicles, The
blocks are palletized and packaged in shrink-wrapping for
security and ease of handling.

The tapered-edge blocks allow for comfortable, easy
transfers by hand with an average installation rate of 8-10
square mcters per man hour.

Highly versaule, Armorloc® Is ideal for rivers, drainage
channels, canals, marinas, boat ramps, dam crests and
spillways, weirs and overflow channels, culvert and structure
aprons, bridge abutment paving, and other similar uses,

installations, Armorloc's® interlocking
block system prevents lateral movement

and vertical displacement, o
. oo (40323 cm) EHD viEw
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Armorloc® 3510

S10% viEW

Beveled edges make Armorloc® easy to
install by hand, even on difficult to
reach sites where pre-assembled mat
sysiems cannot be used.

TIVTR Ity

Armorloc® 4511

TOP VIEw

Armorloc® Block Specifications (Typical Vaines)

TECKNICAL DATA
BLRir] IEORRY WY BT it 0 2GROS
i ey ~le’!(2 A COMP S D i - A RYA
il e, AUCROPYS BLOCK '|'+ 'WEIGHT | STRENGTH MAXIMUM 7 ‘%&m Y
Open cells and joints arc filled using CIASY | LES./CU. FT. | LBS./SQ. IN. | ARSORPTION | '/ TNCHES«:'
_dry, sharp sand, 1 medium that results 35100} 130150 ) 4000 | 12 Mefen, R, - ,;gg,ti,:;:,ﬁ
In a positive friction interlock. 4511 _ " 130450 | 4000 | 12 MsJew | 825 AT
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Armorflex® arrives on-site 25 a system
of factory-assembled articulating mats
interconnected by high-strength cables.
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Armorflex’

Armorflex® is a family of articulated concrete block revetment systems. Designed to protect channel beds
and banks from eroslon scour and instability, Armorflex® offers the unique capability of 2dapting 1o
minor changes in channel shape due to setdement, frost heave and slunping. At the same time,
Armorflex® provides 2 nonerodible boundary between the channel subgrade and the water Jow,

Armorflex® combines the benefits of lightweight blankets and meshes — porosity, flexibility,
vegetation and habitat enhancement — with the desirable features of rigid linings.

Not surprisingly, it has proven to be 2 cost-effective, zesthetically attractive and functional alter-
native to riprap, gabions, structural concrete and other heavy-duty channel protection systems.

Installation

Armorflex® arrives on-site as 4 system of factory-assembled mats. These articulating mats consist of
Interlocking blocks heid together by cable, Armorflex® Is placed directly on the prepared subgrade using
conventional construction equipment.

Flow Efficiencies.
Designed with open or closed cell
bocks, Armorllex® provides the

Stability.
Serving as an articulated Mmattress.
Armorflex® provides continuous

— e

erosion prolection against the ideal combination of unit weight «-—-“:'_}——\-'—\
destructive forces of water. The and surface toughness, The —
proper Armorflex® class Is dater Armorflex® Manning Boughness ==

Coeffictent, n, has 2 value ranging

mined by thu design velocity or
from 0.026 to 0.034, depending

wave hdght 1o which it will

uls

be subjected. on the block used.
Flexibility. Vegetation,
Armorflex® blocks are intercon- The open cells of Armorfex® |

necied by Oexible cables, providing provide the parfect environment

articulation between adjacont blocks,  for vegetation, Grass and small

Block walls are designed with shrubs can penetrate the fiter, - | . —l

beveled refief (o alow for flexidilisy providing am attractive, permanent ) o\ \ i

in all directions, anchot (or the system. When q A i
vegetation is not deslred, install

Armorflex?® with closed cells or
Al open cells with stone,

Access,

Armordlex® {5 free of dangerous
projections, so pedestrians,
animals, vehicles and boars 3l
have convenient, saft: access (o

Permeability.

When placed on filter fabric or a
conventional graded filter, the
permeabilily of the revetinent
system relieves hydrostatic

pressuze in the subgrade. The the watr.
system’s capability for soll reten-

tion prevents leaching of subsails

therough the instaliation.

Tiable ):

Armorflex? Black Specifications (Typleal Values)

TECHNICAL DATA
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The ArmorfleX’  Engineered Solutions Using Preformed C
D@ign Approach“’ Concrete Block Revetment Systems

This section presents an example ilustrating use of the Factor of Safety methodology for mild chanael

(1) A comprehensive design manual, gradients (S< 0.10). The example corresponds to the direct use of design charts for assessment of
developed by Simons, Li and hydraulic stability using the various classes of Armorflex? revetment. The design charts incorporate an
Associates, Is available through assummed 1.5 factor of safety. A complete design methodology inctuding comprehensive design charts is
Nicolon Corporation. available in the Armorflex® Design Manual. A computer program is also available to assist in designing for

channel geometries and factors of safety not covered by the design charts.

. ... Example

Given: Design Discharge  Q = 1,300 cfs
Average Bed Slope  § = 0.020(2.0%)

e P e A trapezoidal channel with 311:1V sideslopes is proposed. Channel width is unconstrained; open cell
Fanr ‘ reverment is preferred for the encouragement of native grasses, Flow depth is limited to 3.5 f in order
to meet required flowline elevation at the downstream end of the project,

Step One
n]e Assuming Armorlex® Class 308 or Class 508 will be used fov erosion protection, select Manning’s n of
. 0,032 from Table 2 and enter Figure 1 with standard bottom widths of 8 fi, 12 ft and 20 ft to determine
Solutlon depth of flow for preliminary sizing of channel.
From Figure 1 .
with Qn = (1300)(0.032) = 41.6: {
¢ Base widthB = 8, -~
depthof flow = 4,6

®Base widthB = 12 It
depthof flow = 4.2 &
¢ Base width 8 = 20 ft,
depthofflow = 3.5&t
Choose base width B = 20 ft for
trapezoidal channel.

Table 2:
Roughiness Coefficients of Armorflex® Revetment Systems.
Block Range of cal
Class n-Values Tz:liue
30S(open) | 0.029-0.035 -1 .~ 0.032 -
508(epen) | 0.029-0.035 { ¥¢0.032 -~/
455(closed) | 0.024-0.029 } -~ 0.026.
558 (closed) | 0.024-0.029 § --0,026

Block nge of

Class ﬁ?\‘ag!ues %L‘:l
AO(opem) | 0.025-0.035 | .x20.032 n .
50(open) .| 0.029-0,035 | 0,032 ~ ..
60 (open) 0.030-0.037 | - «\.0:033 .. -
70 (open) 0.031-0.037. | "0.034 -

Block Range of Typical
Class n-Yalues Yalue
- } ; j 45 (closed) | 0.024-0.029, | »7'0.026 .+~ L
_THE MANNI - 55 (cloted) | 0.024-0.020 '} 7:0.026 =

75 (closed) | 0.025-0.030 § -’ 0.028 '~
85(closed) | 0.025-0.030 0.028 ~

LUTION ‘
FOR, HANNELS. -

"lr‘
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0O Step Two 20000 NINK bl kT LR
Determine the stability classes from Chart 1 (trapezoidal channel, 10000 g ) N \ SRR AL R
B =20,z = 3,je 3H.IV) & s Taes =
Entering Chart 1 with Q = 1,300 cfs and § = 0.020, the point (‘-5 | g)L\\\ SN
falls above the stability line for Class 308 Armorflex® and below the o TN\ T T
stability fine for Class 508 Armorflex® This indicates that Class 508 5] \‘«,,M\ NN\NTE T
will provide stable erosion protection with a Factor of Safety greater c A\—- X R
than L5. - ~1\é’\\lm\\L UL
& B W L1
Choose Armorflex® Class 508 Revetment 122) NG (;,\‘ E : N
a \ SN L ONFEN :
Step Three 1000 = == {10
Check hydraulic conditions for vegetated revetment using Figures | N ; TRD NN 50
and 2, assuming final vegetation condition will correspond to " A\ 3 A "N 40

Class C (moderate) retardance:

First iteration: Using depth of Sow of 3.5 & from Step 1, calculate: 20

. ' ' "
? * ,\:],""’\l

CJe P 1]
v O B0 I I RS Y Y O '5‘:!3503

oV = QA = 1300/[(.5)(20 + 4D(3.5)] = 1300/106.75 = R.2fts 200 30S
*R = AP = 106.75/[20 + (2x 11.07)] = 2.53 It 001 01 1
*VR = (12.2) (2.53) =30.87 SLOPE (FT/FT)
Extrapolating from Figure 2, the Manning's n value for fully veg- CHART 1: ARMORFLEX STABILITY
etated conditions Will be approximately 0.030, a5 the n versus VR
relationship tends to asymptote to a constant n-value as the VR term
increases beyond a value of about 20. Using this new value for Manning's
n, hydraulic conditions are recomputed and the procedure repeated,
yielding new values of the hydraulic conditions as follows:
*Depthiof flow = 3.4 ft  * Hydraulic radius = 2.47 &
* Velocity = 12,7 fis *VR = (12.7)(2.47) = 314
Rechecking Figure 2, it is seen that the n-value will remain at
approximately 0.030, indicating that the iterative procedure has
converged to final values.
FIGURE 2: VEGETATIVE RESISTANCE RELATIONSHIPS
5
Step Four p
Summarize hydraulic conditions for Y e
Armorflex® (lass 508 channel with 3 o, -
B=20fQ = 1300ckS = 0.020, - ' : <\ ]
andZ = JHAV: . ' A e
Unvegetated c [ ' \ i 1N \\ N Y S
Depth =35 » 1 AN < B < - > ;
Velocity = 1.2 S i \ NG - \ R
Manning's 1 = 0.032 -4 ' N NG h 14 a
3 . T \.'
Yegetated 5.08 ' : et
Depth =34 — ‘ — B
] = AN ¢ .
Velocity = 12.7 kA 06 ~ —Pm
Manning'sn = 0.030 05 \\ : w« \\ - - i
‘The accompanying table showing standard 04 I e S = ' Ramd
ceompanying table showing standard - T P = _ N B "y T ol
sizes of Anpx:orﬂex@ blocks cangbe used a B T~E ) '."\:-‘:: ey
in specifying dimensions and weight of €3 [ S
the selected Armorflex® class. Refer w .
Table 1 Armorflex® Block Specifications o2 MO b L £
on page 4. A 2 3 4 56 810 2 3 4 56 8 10 20
{o.‘j VR, PRODUCT OF VELOCITY AND HYDRAULIC RADIUS

The figurc right shows how the Manning's n value varies w.
the hydraulic radius R for varlous vegetative retardance cate
very high rewardance, o Class E, very low retardance,

ith the product of the flow velocity V and
gories. These categories range from Class A,
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| Disclaimer
The information presented herein will not apply
to every installation. Dimensions and quantities
shown are approximate only and will vary as
a result of sire conditions and instailation pro-
cedures. No warranty or guarantee expressed or
implied is made regarding the performance of
any product, since the manner of use and
handling are beyond our control.

Armorflex® and Armorloc® are Nicolon® products,

*NICOLON

-~

GEOPRODUCTS COMPANY

P.0. Box 441

RANCHO SANTA FE, CA 92067 (&
(619) 756-3050 FAX (619) 756-0284
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Erosion Technology, INC.

P.O. Box 441, 7367 Noche Tapatia
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August 8, 1399 11:29:54
Armorflex® Stability Analysis for Open-Channel Flow
Trapezoidal Channel Analysis
Bottom Width B (ft): 45.000
Bed Slope So (ft/ft): 0.0020
Side Slope Z (H:V): 1.500
Bend Coefficient Kb: 1.000
Discharge Q (cfs): 14500.000

Projection Height (in):  0.500

Depth

Bottom-width

Block Type n-Value Depth Velocity Froude | Shear Safety
Class 30S 0.032 18.38 10.87 0.53 2.29 1.49
Clasgs 508 0.032 18.38 10.87 0.53 2.29 1.77
Class 45S 0.026 16.46 12.64 0.64 2.05 1.52
Class 558 0.026 16.46 12.64 0.64 2.05 1.74
Class 40 0.034 17.98 11.21 0.55 2.24 232
Class 50 0.034 17.98 11.21 0.5 224 2.45
Class 60 0.034 17.98 11.21 0.55 2.24 247
Class 70 0.034 17.98 11.21 0.55 224 2.39
Class 45 0.028 17.13 11.98 0.60 2.14 2.46
Class 55 0.028 17.13 11.98 0.60 2.14 260
Class 75 0.028 1743 11,98 0.60 2.14 2,61
Clags 85 0.028 17.13 11.98 0.60 2.14 2.48

Disclaimer: This program is designed to help the user select the proper class of
Armorflex® block for use in open channel fiow conditions. The results of this program
can not be fransferred to any other concrete block system.



Aug-06-99 10:39A Erosion Technology,

August 6, 1999

Top Width T (ft): 104.000
EGL Slope Sf (ft/ft): 0.6100
Max Side Slope Z (H:V): 1.500
Bend Coefficient Kb: 1.000
Velocity V (ft/s): 24.400

Inc.

619 756 0284

Armorflex® Stability Analysis for Open-Channei Flow

Max Flow Depth D (f:  13.000

Digcharge Q (cfs):

14500.000

Projection Height (in): 0.500

General Channel Analysis

Note: Shape of channel botiom and sides i itegular, and i for lustiation purpases only.

Block Type n-Vajue Depth Velocity Froude Shear Safety
Class 305 N/A 13.00 24.40 180 811 0.36
Class 508 N/A 13.00 24.40 1.80 8.11 0.49
Class 455 N/A 13.00 24.40 1.80 8.11 0.44
Class 555 N/A 13.00 24.40 1.80 8.11 056
Class 40 NIA 13.00 24.40 1.80 8.11 0.63
Class 50 N/A 13.00 2440 1,80 8.11 074
Class 60 N/A 13.00 24.40 1.80 8.11 0.85
Class 70 N/A 13.00 2440 1,80 8.11% 0.96
Class 45 N/A 13.00 24.40 1.80 8.11 0.75
Class 53 N/A 13.00 24.40 1.80 8.11 090
Class 75 N/A 13.00 24.40 1.80 8.11 1.03
Class 85 N/A 13.00 24.40 1.80 8.11 141

Disclaimer: This program is designed to help the user select the proper class of
Armorflex® block for use in open channel flow conditions. The results of this program
can hot be transferred to any other concrete block system,

11.37:26
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P.21
HYDRAULIC/WATER CONSERVATION DIVISION
Hydrology and Hydrologic Development Unit Page Q-260
(ref2)
INFORMATION REQUEST SUMMARY Date 8/3/99

Project Name: Las Virgines Creek _ i

‘ Project Location: Agoura Road Bridge downstream of the ventura Freeway, City of Caiabasas

{

Project Engineer: Thuong T. Do

Technical Review by: T.T.Do

Information Requested: Updated value of the Qsv at subject project location.

Information Requested By: Y.S. Ramachandra - ASL 'Consulting Engrs (949) 727-7099. E

Information To Be Used For: Hydraulic and Scour analyses for bridge widening. l

Will Information Be Used In Any Litigation? ' o Yes & No

Information Provided: Capital Flood Q ( Qso) = 14,500 cfs (based on Ultimate development) pdsted
and circled on attached map hereto. Fax (948) 727-7097.

| Date Provided: 8/3/99

| References: Las VirginesCreek File.

LAPYQREGUEST.TMP . ' ' ‘ SERE TR T

PostitFaxNote 7671 [0a o/ /s [Ea® ¢2- '
To Y8 RAMACHAPNIRA (FOM Tibong 77 Do.
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P.92

AN

AUG-83-1993 16:15

N
rem——

ATl ey

SR B POOLy JOFITOI— ooove
W\Q\U\Qﬂh\h\ riyl PPLU/ISS Y wmumms em s
#v PuwsSAOIT UL PIEL]OLUCY D
S5INOI424OM 40(D) enmmmemm——

AN3937

R
N}

V) _M/ ..%“\..CJ
LN
/;KWﬂuJ AR

7 \J},lm‘,.... N ,.
é e

TOTAL P.82



vv\\w\w SSQO = WSS onOd Stoe = U pwhiopisdN T Y74

00t Ly 101 12°/88 €e9t 2ee0o 80'8VL £6'evL £6'EvL LO'LEL 00°00SV L
00t L1192 €o'0o8LL 6cel §9200 Yo' LvL 0.'8€L 0L°8€L so'eeL 00°00GV L
00t L2'6ve 9G°GLLL £eet 69200 19'0vL GZ'8el ge8es 62°0€L 00°00StL
00’ 08'2Le soclet 967t 69200 YL Zy'6eL [ A37A 86°2€L 00°00SY L
98°L 12'G0L 12’ ¥8S 2892 6800 AN 74 9G'evL 19'6€L ov'ees 00°00sYL
abpug
et A 474 £4°899 89°12 LE00°0 08°'LsL ceovL 0S'v¥L 00'veL 00°00S+1
sl 994, 05129 £eee 8€00°0 vy'essL eY'ov.L 66'€vL 60'vEL 00°00StL
6S°L 2L'9L 16°1L8S 26'tve 9¥00'0 92'esL 69°9v.L 29'evl veves 00°00S¥ 1L
Lo'L 1188 g9.'6e8 99 Lt 81000 28'€SL oL'6vL €0'6¥L vZLEL 007005V L
€0t 60°/8 ebel8 28'LL 81000 G6'€SL 0c'evL Lo'6vL LeLeL 00°00Stt
00'L vivet 60'2e6 99°G1 6000 LO'¥SL 92'0S8L 92'0S8L ov'ovs 00°00s¥t
9 16621 206LS v6°L2 £690°0 82°LGL 85'8Y.L 9L'SvL ov'ovL 00°00s¥ 1
yi'e gL'es qg'8sy 8962 8.4v0°0 6V 194 £6°1GL 18°L¥L ragu 74 00°00s%1
00'1L L8y 9019 GL'ee 62000 66°192 LLYGL LA TA Scovs 00°00S¥ 1
HaAIND
00t 26'8y /8289 €212 1200°0 ¥6°29L £6°GGL £6°GSL LLwL 00°005Y |
) :
YIpIN i IE] \ 83’5 3 D Ui




wv\m\\w Stoe = U hWEBISomOd Sioo =u  VhEuI) Z w4
00°'L FAI 12°/88 ££°91 LEYO'0 80'8¥.L £6°EVL £6'ev. Lo'leL 00°00Sv!
00’1 L1l'182 €0°08LL 62¢l £6¥0°0 YOivL 0.'8€L 0L'8€L socelL 00°00SvE
00’1 L2'6ve 8G'GLLL gech 26¥0°0 19'ovL G2'8es Gg'8EL 6208 00°00sV L
00't 08'¢cle Sl ARAS 96°'LE 10500 Yo'LvL ov'6eL cv'eEL 86°ceL 00°00St4
8G'4 99°/01L 88'GS9 L'ee 6914°0 FASWAZA 96evL 82'0vL or'ees 00°00Sv1
obpug
cet A YA €899 89'1¢ L£00°0 08164 ce9vL osyv.L oo'veL 00°00Sv 1
Syl 99°LL 05°Le9 £e'ee 8€00°0 124474 ev'ors 66'EvL 60'vEL 00°00S¥L
6G't (474 167189 a6've 9000 92'€S8L 65'9¥L 29'evs vovelL 00°00SV 1
101 1188 9.'628 99 Lt 81000 28'€SL oL'6vL £0'6vL ve el 00°00SvL
€0’ 60°/8 6y'el8 c8'LL 81000 S6'€SL ozevs Lo'6vL SN2 00°00SYL
00't vivel 60'2E6 99°Gl ¥600°0 LO'¥SL 92'0S8L 92'0S. ov'orL 00°00SY!
ave /6621 20'61s v6'L2 £690°0 82'LGL 85'8Y.L gL'eyrs gr'ovL 00°00SsvL
yi'e gl'es §5'88Y 89'6¢ 8/¥0°0 6v'19.L €6°'1SL L8 LvL csovL 00°00SYE
00t L8 v9'019 gLee 62000 66192 LLYSL L LA %72 SG'0vL 00°00Sv1
uaAIND
/18289 geie 00°00sv1
{7
|

39810 'inoby 1oAY 1six3 emnoby :uejd ,m<m.owI



WN\QM _Szo@ = U WERUS e Sioo =u WD 21/
00t JA WA 12°/88 €29l 8v000 80'8v. £6°ev. €6'EVL 10182 00°00ST L
00'L 117162 €0'08L1L 62clL SG00°0 10 N374 0L8€L 0.L8¢L soceL 00°00SY 1
fA N 8.°1€2 60°2E8 eyl L5100 SSivL GZ'8el £8'9¢€/ 62°0EL 00°00SY 1L
602 [0} 5WA 24 99°L1L 0202 08200 ag'ev. er'eeL [A WA 86°CEL 00°00SvE
14%4 LE'E0L 06'82S 2 X4 16200 9.°0S.L gL L0'6EL ov'ees 00°00SYt
ebpug
cet VAA YA £.°899 89l LE00°0 08°1SL 2e9vL 0,504 72 oovel 00°00S¥L
Sht 99'LL 057129 €e'ee 8€00°0 by'esL ey'ovL 66°EvL 60'veEL 00°00Sv1
65} cL'9L 167185 26've 9¥00°0 92ceG6L 6S9V.L co'eEvL veveL 00°00S¥ L
LO°L 1188 9.'928 9G°'/1L 81000 28'€SL oL'eys €o'6vL veLEL 00°00S¥1L
€0’k 60°48 6v'€L8 28 LL 81000 G6'ESL ozeyL LO'6vL [SNVAYA 00°00sY1L
00°L vivel 60°2€6 jeiene] ¥600°0 LO'¥SL 9¢0S. 92'0GL oy’ ovL 00°00S1L
gy'e 16°6¢2! c06lS v6'LC £690°0 82T LS. 868V, oL'SvL 9y°0v.L 00°00s¥ L
1 4% £L'es §G9'88Y 89'62 8.v0°0 6¥°192 £6°16L 18 LY. [4°R0 74 00°00Sv 1L
001 LL8Y ¥9'019 G.'ed 62000 667194 (WA 472 p2ESL SSovL 00°00Sv 1
UaAIny
001 18°289 gc’ie ¥6°¢9L £6'G65L 00°00S¥ 1

101 Aemybiy o/s :yoeey o010 einoBy oAl £x3 eanoby :ueld Syd-O3IH




32/4)3 SO0 =M MRUSoAY SIOO U wkedsdl)
00’1 VA AV 12.°/88 £e'9l 6000 80'8v.L £6'ch. £6'evL LoLeL 00°00SYL
00t LLVSe €0'081L1E 6c'cl 20100 Yo' LvL 0L'8eL 0L'8€L so¢eeL 00°00SPL
60°L Ly'9ve ce L0LL 60°cl 62100 YoovL gg'8el 86°/EL 62°0€L 00°00SY 1L
jeionl s 99092 29'046 eyl G120°0 86°LvL ev'6eL 25'8¢€L 86°2€L 00°00ST 1
802 9901 88'8€G 16°9¢ 900 er0sL 95erL L1'68L oy'ees 00°00Sv1
abpug
cet V6L €4'899 89'le LE00°0 08°LSL ce9vL os'vvL 00veL 00°00St L
St'L 99/, 09°129 £e'€C 8€00°0 Yy eGL (54172 66°€v.L 60veL 00°00S6v1L
651 2L'9L 167189 26've 9000 92'€sL 65'8PL 29'evL Yo veL 00'00SY 1
L0t 1188 9/2°628 9G° L1 81000 ¢8'€SL oLevlL co6vL v LEL 00°00SvE
€01 60°/8 6v'EL8 [ AN 81000 S6'ESL oc'6vL LO'6vL Le'LEL 00°00Sv 1
00’1 ri'vel 60°2E6 996Gl ¥600°0 2008 2°72 92'0SL 92'0S. oy'ovL 00°00S¥1L
av'e /6'621 20618 v6'L2 £690°0 e TAVA°YA 8G'8Y. aL'eyL ar'ovL 00°00SYt
vi'e €128 §G'88Y 89'62 8900 6V 19L €6°1SL 18°LvL csovL 00°00Sv1E
00’1 1.8 Y9019 GL'€2 62000 66°192 LLYSL y2'ess SG'0vL 00°00StL
HOAIND
26’8y 18289 €c’le 12000 ¥629L £6'GSL £6°6SL LL WL 00°00S¥L

3
Lot Aemybiy

B)

0/s :yoeay %ea1d emnoby ey ¥

{ ey |
x3 einoby :ueld SvH-O03H




3 U

£101 O

vv\«\\m SO0 = moeursevmod! Szo ' = WYSUISIN)
L0t 82°L01 6188 ov9ol SeEY00 80°8V.L 06evL 06'cv.L 10 leL 00°00S¥ L
810 19'8G¢ 9172GLY 6v'¢ cl000 £9'8v.L 12474 soeel 00°00G¥ L
LU0 oV’ LGE GL'GGey y'e 11000 69'8v.L 1S'8v.L 62°0€L 00°00G¥ 1L
8L0 90'96¢€ cr'9get 8€'¢C 21000 6.8V, 19°8vL 86°2EL 00°00G¥ 1L
Sy 81°8¢€1 9g've9l 9.8 12000 09'6v.L ov'8v.L [0)°4%574 00°00G¥ 1L
8Y°0 80 vEL $5°Go61 926 8¢€100 LL6v.L 90'ev.L 8€'8Y.L ov'eel 00°00S¥1
9g0 £9°'96 066621 1G°LE 120070 19°€GL £8'9vL Qe 1GL 00'veL 000051
[4°5¢} eL101 LO'LYEL 1801 21000 Y.L €SL jetonsi 74 26°1GL 00'vEL 00°006¥ 1
250 6101 LO'EYEL 080t 21000 ¥8°€GL €02sL 60°'vEL 00°00G¥ L
250 V. 101 Seipel 18°04 2000 86°€G. 91'¢SL v vel 00°00S¥1L
v.L0 G2'G6 82°6€01L G6'cl G200°0 2100 4274 9g"1GL Y2 LEL 00°00S¥!
GL0 B6E'¥6 eeveoL a20vL 92000 [0} 4272 SY1GL [RVAYA 00°00S¥1L
89°0 cesel L2evelL 99'LI 1000 GLY¥S.L Y92SL oy’ ovL 00°00SP L
6€°0 SL'681 929102 6L, €100°0 20°'6G.L 8G'8V.L e YSL o' OvL 00°00s¥ L
60°¢ 0928 c6'L6Y cL'ee 2sv0°0 60°L9L 96°1G.L [ WA 74 [4°N0; 74 00°00G¥ 1L
00°L 268 68’289 ge’'le 12000 el 9L (WA 2574 LLvSL GSovL 00°00G¥ 1L
HaAIND
6V 8% T 7AY 1G°0€ 19000 €1°992 ¥6'GSL 19°1GL L1 VL 00°00GY1

as. : ,
U 0/S :yoeayY 39910 einoby 1aAlY Gid einoby (Ueld SYH-O3H

Lok ;



WV\M\.\% 52 P C =V wyswsA/aXd  STECO = U wsulsd) S D\S@

00} YA A 1£°/88 €e'91 LEY0'0 80'8¥.L €6'ePL €e'erL L0 leL 00°00Sv i
00t LL71SGe €0°0841 62cl £670°0 Y0’ YL 0L'8EL 04'8EL S0ceL 00'00Gv 1
00°1L leeve 9G'GLL1 geel c6v0'0 19°0vL Ga'8eL Ge'8EL 62'0SL 00°00svi
00'tL 08'2le G02gict 96" L1 10S0°0 Yo' LvL [ 45172 cy'6eL 86'cel 00°00G¥ 1
VA" /8'801 66°069 86'0C 66600 A A7 9G'er. 19°0vL ov'ees 00'00SY L
€6°1 1220t G6'29S 9/°Ge ISR AY 61°06L g0'evs 68'6€L ov'ees 0o'oosvi
001 4] 60'ci8 98°L1 £900°0 8y'16/L €G°0v.L €5°9vL 00'vEL 00°00Gvi
101 €6'v8 5’818 YAVAS 8v00'0 61°1G4 ceobL ceovL 00'vEL 00°00G¥1
gLt 6E¢8 14 WAZA ov'6l €900°0 ov' 1S4 ey'ovs 9G'GrL 60'vEL 00°00GY 1
LS°L £€°9L 62°.8S 69'v2 G200 91'esL 65'9v.L 69'Ev.L yeyeL 00°00Sv4
107t 088 GL'ec8 09/t 6v00°0 ¢8'eGL 0V'6vL 10'6¥.L Y2 LEL 00'00Sv 1
00t G9'/8 16628 VA 8000 $6'€SL 0c'6vL oz'6v. L LEL 00°00SY 1
001 yi'vel 60'2E6 96°'G1 ¥600°0 10'vSL 92'0SL 92’08 ov'ove 00°00SY |
VA &4 16’62 L0'8LS 66°L¢ 96900 [ASWASTA 8G'8Y.L 91'6vL 9v'ovL 00°00Sv4
gle <028 0698y 08'6¢ 8400 857194 €6'15L 8L LY. e5'ovL 00°00S5v 1
el SL'8y ¥6°109 60'vC 1€00°0 20°29L LLPSL 90'€SL GS'0vL 00°00svi
usAIND
cl1 6v'8y 8C'GLY LG°0E 19000 £1°99L €6°6GL L9'18L LUV 00°00Sv 1L
)

oeLLIIO NOLIYS 2YDLITYDDEIOCS , 101 Aemubiy o/s :yoeay o910 einoby m>_m Gid einoby :ue|d m<m-0mI



S2@ Q=Y mmusS o) POV =U  wdepls)o

101 82',01 61'v88 ov'9lL 8¥00°0 80'8Y. 0B'evL 06'eb. 10t 00°00SYt
810 £1°/6E c0coLy €5 1000°0 6v'8v.L oe'svL S0'cel 00°00SV1
810 S'6ve 02'L8lv ov'e 1000°0 0G'8vr.L 33821 72 62¢°0EL 00°00Sv1
610 81°26€ VAN 4 8v'e 1000°0 158y, 2e8v.L 86'2EL 00°00G¢1
6v°0 66 Vel cg'8eS|1 ev'e 11000 €6'8VL SGLvL ov'ees 00°00Sv1
S0 AV Looevi Lol 02000 S6'8v. 90°ev.L SE'LYL ov'eel 00°00Gv1
L9°0 or'ie 99'/601 igel 0€00°0 |22 R4°7A €5°9rL €8'6v.L 00vEL 00°00S¥1
290 6026 or'L8Ll Y ArA £1000 69°¢SL Se9vL LE'0SL 00'vEL 00°00Sv1
190 8€,6 28’9611 clel L1000 y8'csL 95°0S8L 60'vEL 00°00G¥1
19°0 9G°L6 cgeoct 9021 91000 €0'eSL L1°08L yeveL 00'00S¥ L
660 y688 L6°/£8 0e'L L¥000 c8'esL LLevL LI6YL yelel 00°005¥1
880 95°06 v1'916 €86l 9€00°0 90'vSL L1°0SL (AWAVA 00°00S¥t
8.0 ggeel og'evit 19721 28000 84427 ¥6'16L or'ovL 00°00Gv 1
Lv'0 G1'681 6E£°CG61 Ev'L 1000 €LYSL 8G'8Y.L 88'€6.L ov'ovL 00'00sv L
60°¢ 0928 26'L6Y cl'6e 2sv0'0 60°19L €6°1GL [ WA ZA cSovL 00°00Sv1
00t c6'8Y /8¢89 g€g'le 1200°0 cL19L LLYSL LLYeL SG'0vL 00°00S%4
HBAIND
00'L c6'8Y /8°289 [ AR 12000 ¥6'29L ¥6°5SL €6°GGL LLWL 00°'00svi
| 1uD # epn el IS ©3 | 3

retido VT Gy Dwae2l o4 QAW 101 Aemybiy o/s :yoeay %9810 eINOBY IaAlY 914 Binoby uejd m(m,owr



mw.\\%\rov

_S20 0 U Ao verod SO = U maszdlSdo
00t Ly'10L 12°/88 £E91 8Y00°0 80'8Y.L £6'Ev.L £6'EhL 01 00°00S¥1
00t L1182 €008l 6c¢l GG00°0 PO LYL 0L'88L 0L'8EL S0'2eL 00°00S¥4
19° gl'eee v8'vE8 FASYAL GSGL00 €S IvL G2'8el ¥8'9€L 62°08L 00°00SYL
107¢ [4SWA 4 JAN XA 60°02 G200 18°EvL ey6eL veLEL 86°2EL 00°00S¥i
€02 00°tv0!L 99°'8pS £r'9e 2200 LosL aGev.L L26EL or'eel 00°00sh1L
86°L 68101 96'€GS 8192 L2000 PP’ 0SL Q0ev. 08'6EL ov'eeL 00°00S¥1
00't 2528 60218 981 £900°0 8y 1GL €59V, €5°9v/ 00 vEL 00°00G¥}
L0t £6'v8 yG'818 (VAVAS 8¥00'0 61 1GL [40°174 ce9vL 00'vEL 00°004¥1
et 6€°28 12 WA/ ov'6l £€900°0 ov'LGL er'ovL QG'Gh.L 60°vEL 00°00S¥1L
JASHS £€°9L 62°/8S 69°v¢ G2i00 91'€GL 69°9v.L 69'ch.L e vel 00°00SPL
o' 088 /€28 092} 6v00°0 28'ESL 0L6YL LOBYL v LeL 00°00S7
001 G9'/8 16628 Ly Ly 8000 Y6'EGL 0c'6vL 026yl LeLEL 00°'00Sv 1
001 vivel 60°2E6 9G°GlL $600°0 LO'¥SL 9208, 92°'0GL [0)- 40,74 00°00S¥ 1
gy’ 16621 20618 v6°L2 £690°0 St AVASTA 8G'8V.L 9l'SvL Qv ov.L 00°00S¥ 1
yie gLes jelepeitid 89°62 8.v0°0 67 19L €6°1GL R A7A 25 ovL 000051
00t 1.8y ¥9'019 gl'ee 62000 66°19L VLS. I ZASTA ggovL 00°006P1L

HBAIND
00°00SY L

(




o8 /) 2 SLoQ =2 u  EUSI) bSO O = i
L0t 82°L01 61'¥88 ov'otL GEVO'0 80'8v. 06°€vL 06'evL 10°LeL 00°00GY 1
810 /9'8G¢€ 9L'esiy 6V’ 2looo €9'8Y. 144174 G0'¢eL 00°00Sv L
LL°0 ov'Lse GL'eSey e 11000 69'8vL 158y 62'0¢L 00°00sv!
810 90'96¢ cy'o8ey 8E'C 2000 6L°8YL 19°8v. 86°¢EL 00°00syL
S0 81'8E1L 9€vS91 9.8 127000 09'6v.L ov'8rL ov'ees 00°00SV L
8Y'0 80'VEL PG'GOG1 92'6 8€10°0 LLevl 90°ErL 8e'8Y. ov'ees 00°00sY
GG'0 80°L6 6cvicl 8e°L1L 8€00°0 1L°€82 €59V, 0L'1GL 00'vEL 00°00SV1
[4*h4] ¢l’col v ysel 1201 ¢c00'0 €8°EGL GeE9vL S0'¢SL 00'vEL 00°00G14
fgo 81'20t 96'89¢€1 0901 12000 cobsL L TALATA 60'vEL 00°00S¥1
050 81°201 89°08¢€1 0501 12000 92 PSL GGesL vevel 00°00SY
0.0 ¢6'96 vy 601 6c'cl tv00°0 GOVSL 06°1GL velEL 00°00S¥1
690 GE'96 €L°9601 2cel 0v00°0 c8'vSL 0l1'gsL 1e°LEL 00°00S¥1
90 €0°LEL v6'0cel 8601 ¥£00°0 80'GS.L 1gess ov'ovL 00005V
180 SL'68t 091802 16’9 ¢1000 1E°66L 8G'8V.L 9S'vSL ov'ovs 00°00Sv L
60°¢ 09'¢c8 16°L6% ¢l'6e €500 60°19L €6'16. (4 A7 cSovL 00°00Svi
00'tL 26'8Y 16289 ge'ie 12000 cl'19L LLYSL LLYSL SG'ov. 00°00Svt
HUBAIND
el 6V '8V 82°GLY 00°00S¥1




mw\w\m S70-0 =U mwewsyond AEC QD = U RIS I L W2

00t Ly’ L0} 12288 £c9l LEVO'0 80°8¥. e6EvL €6EVL 10°1EL 00°00S¥ }
001 11162 £0°0841 622l €6¥0°0 YO LbL 0L8€L 0,8¢€L S0°2EL 00°00G¥}
00'L 126v2 9G°GLLL €€t 2600 19°0v. 528l GZ'8eL 6206 00°00S¥+
00t 08'2.2 sozieh 96t} 10500 Y9 IvL 2r6eL ZV6eL 862EL 00°00S¥ |
or't 19601 0zl 0£°02 ¥060°0 ze LVl 9G2hL Z80vL ob'ees 00005V |
98'1 81201 1561 20'S2 05120 LL6YL 90°eyL S00%L ov'EeL 00°00S !
001 2528 60218 og'/1 91100 8b1GL £5°9VL £S'9pL 00¥EL 00°005¥}
1ot £6'v8 ¥5'818 1LY 0600°0 61152 Ze VL 2e9vL 00'¥EL 00°00SV |
001 6648 90028 89°/1 6800°0 8215 erovL £VovL 60 VEL 00°00S¥ }
vG'1 09'9/ £1'¥6S Wz ¥220°0 €0°€S. 659, 8LEVL v YeL 00°00S¥ L
vO'L 25'/8 09'808 £6°L1 96000 £8°€5/ oL'6YL ve'8hL ve L6l 00°00S¥+
00't g9'/8 16628 VL 68000 Y6'€GL 0z 6¥L 02'6¥L \E'LEL 00°00S¥ 1
00't vivzl 60266 9564 ¥600°0 10'¥SL 92'0SL 92°0S. oy ovL 00005V}
ve 16621 10815 66'22 9690°0 2e LS. a58vL oL'SpL ooy 00°00S¥ |
9l'g 2028 05'98% 08'62 ¥810°0 85192 €6'15L 6LLYL 250vL 00°005¥}
A GL8y 6109 60'v2 LE00'0 1029 LLYSL 90°€S. S 0v. 00°00S¥ |
uaAInD
zLh 6v'8v 82'GLY 1G0E 19000 €1'99/ £6'G5. 19'16/ LUVl 000061
: in ‘ @
U 6N 1 edols. | : 9




m@\m\m

_S20O'2 =y wWSUS oD

AEC QO = U wsudsdn

2 w2

00'L Ly’ L0} 12°/88 €9l 8¥00°0 80'8YL £6'ehL ce'EvL LO'LEL 00°00SP1L
00’1 LL16¢ €0'08LL 6c'ct GS000 [ N3 74 0L'8gL 0L'8EL q0'eel 00°00S¥ 1
19°L 9zg'eee 68°6E8 GeE'L GGL00 29 WL G2'8eL G8'9EL 62°0EL 00°00S¥1
107¢ 09°L¥e cLeel G002 £4200 6LEVL ch'eel vS'LEL 86'¢EL 00°00Sv L
002 e vyol 6L'v9S 192 91200 £66v.L 9G'eh.L £E'6EL or'ees 00°00S¥1
G6'L 2L'2ol 09°09% 98'6¢ £920°0 G2'08L 90'erL L8'6EL ov'eel 00°00s¥I
00} 26'es 60°¢Ci8 98°LL glL100 8y’ LS. €GovL £9°9vL 00'veL 00°00S¥L
L0°L £6'98 yS'818 (VAVAR 06000 61 1GL ceavL ce9vL 00'veL 00°00SV1
00'L = 66'v8 "180'028 89'L1 68000 82 16L ev'ovL er'ovL 60'vEL 00°00S¥L
PSL 09°9L €166 L've 2200 €0'€SL 6G9v.L 8LEY. e veL 00°00GY 1
vO'L cs'/8 09'808 £6°L1 96000 £8'8GL oL'evL vaevL veLel 00°00S¥}
00t G9'/8 16°628 FAWA! 68000 v6'€SL og6vL o6yl [RWANA 00°00S¥1
00t vivel 60°cE6 9g°GL 6000 LO'vGL 92'08L 92'08.L or'ovL 00°00S¥ L
Lv'e 16'62t 20’818 66°L2 96900 2e’LSL S Rz174 11 74 v’ ovL 00°00S¥ L
aie 20'¢e8 0G'98% 08'6¢ ¥8v0°0 89719 £6°16L 6L LY.L s ovL 00°00Sh4
¢l GL'8Y $6°109 60'v2 LE000 L0'29L FLYSL 90'€SL [*1°00) 74 00°00s¥t
UBAIND
el 6Y'8Yv 8C'GLY 160 1900°0 £1'99/L £6°G5L 19°46L LLWL 00°00G¥!
4D # epnosy pimdol | eal 8 |
POELIO XU oW AY Y XLLVOUSIE

101 Aemubiy o/s :yoeay 39910 BiNODY 1oAY gld Binoby :ueld SyH-03H




L0°L 82'L0t 61'v88 or'gt 8y00°0 80'8Y.L o6'evL 06'evL L0'LEL 00°00svL
810 4 A c0'coLy €6°E 10000 6v'8¥L 0g'8vL S0'cel 00°00G¥t
8L'0 Sh'6ve (VAVA ]84 ar'e 10000 0s'8vL LE'8YL 62084 00°00svL
610 81°26¢ LECLLY 8v'e 10000 1G6'8vL (A1 7 86°cEL 00°00S¥1
6v°0 66°vCl 2¢c'8es!| £v'6 11000 £6'8v.L SG'Lv. ov'ees 00°00st 1
€L°2SL €v'0SL 00'00G¥ 1

190 1216 01'e6tt siel 1£00°0 £L°25L SE'ovL £v°0SL 00'veL 00°00S¥ !
650 £1'86 oz'ieel 181 62000 00°€S. 18°0GL 60'vEL 00°00stt
850 V686 S AZAS 29’1l 42000 €E°€5L €C1SL vevel 00°00Sv!
80 FAATS 80'v26 69°GL 99000 S6'€SL €1°06L vZLEL 00°00S¥L
180 €526 82°9.6 a8yl 95000 SeveL £8°05. LELEL 00°00S¥1
1270 cSveEl 8y°L0ct 102l G000 |ScR472 LE°CSL ov'ove 00°00S¥1
or'o Gl'est 100661 62°L £100°0 06'vSL 85'8v. 80'vSL 'ovL 00°00G¥1
602 09'c8 ce'L6Y fANT4 ¢sv00 60719 96°164 cB'LYL csovL 00°00Sv1
001 c6'8Y 8’289 €e'le 1¢00°0 eL\9L LLYSL LLYSL GSovL 00°00Sv+

HBAIND
82'SLY 16°0¢ 18000 £1°992 V¥6°GSL [9'16L LLLYL 00°00G¥ 1




Agoura Road Bridge Widening over Las Virgenes Creek, City of Calabasas - Scour Analysis - Plan 1
VALUE IN
SYMBOL VALUE IN ENGLISH METRIC

Unit Vaiue UNIT
Discharge in main channel in the approach section, m’ Q ft /s 14500.00| 411.00
Cross-sectional area of the main channel, m? A t? 1252.03 | 116.38
Avg Velocity in the main channel of the approach section, m/s Vi ft/s 11.58 3.53
Top width of the channel in the approach section, m TOPW ft 98.07 30.20
Avg. flow depth in the approach section, m Y4 ft 12.64 3.85
Ds, of the bed material, m Do ft 0.00328 | 0.00100
Determine the Critical Velocity for the sediment movement of Dsp m/s Ve ft/s 2.54 0.78
Wetted perimeter of the main channei in the approach section, m WETP ft 109.38 33.35
Hydraulic Radius of the approach channel, m R ft 11.45 3.49
Unit weight of water, N/m° Ibs/t® 62.40 | 9810.00
Avg. unconstricted energy slope, m/m S fr/ft 0.0005 0.0005
Avg. Shear Stress on the channel bed, Pa (N/m?) To 18.14
Density of water (kg/m°) slugs/ft® 1.94 | 1000.00
Shear Velocity in the approach channel, m/s V. f/'s 0.44 0.13
Fall velocity based on Dso, m/s (Refer Fig.3, page 32, HEC-18) w ft/s 0.43 0.13
Value of V./w 1.04 1.04
Determine exponent k (in metric units) Kq 0.69
Discharge in the main channel at bridge section, m® Q; /s 14500.00| 411.00
Bottom width of the upstream main channel, m W, ft 45.00 13.72
Bottom width of the main channel in the contracted section Iess pier widths, m W, ft 45.00 13.72
Avg. depth in the contracted section, m Y2 12.64 3.85
Area of the main channel at Bridge section, m’ ft? 117466 | 108.19
Top width in the main channel at Bridge section, m ft 93.95 28.64
Bridge channel flow depith, m 12.50
| on Scour depth, m
Velocity in the main channel at the Bridge section, m/s \' ft/s 12.34 3.76
Accelaration due to gravity, m/s® g ft/s? 32.18 9.81
Depth of flow in the main channel in the bridge section (directoly US of pier), m y ft 12.50 3.81
Froude Number (Fry) ) Fry 0.62
Correction factor K1 ( depends on the shape of the pier) K,
Correction factor K2 (depends on the angle of attack of the flow) K
Correction factor K3 (depends on the bed condition) Ks
Correction factor K4 (depends on armoring by bed material size) Ks
Pier width, m
Local Scour depth,m




Agoura Road Bridge Widening over Las Virgenes Creek, City of Calabasas - Scour Analysis - Plan 2
VALUE IN ENGLISH |VALUE IN
SYMBOL METRIC
Unit Value UNIT
Discharge in main channel in the approach section, m° Q ft° /s 14500.00{ 411.00
Cross-sectional area of the main channel, m® A ft? 1320.51 | 122.74
Avg Velocity in the main channel of the approach section, m/s V, f/s 10.98 3.35
Top width of the channe! in the approach section, m TOPW ft 101.12 30.83
Avg. flow depth in the approach section, m - Yi ft 13.06 3.98
Dy, of the bed material, m Dso ft 0.00328 | 0.00100
Determine the Critical Velocity for the sediment movement of D5, m/s Ve ft/s 2.56 0.78
Wetted perimeter of the main channel in the approach section, m WETP ft 111.84 34.10
Hydraulic Radius of the approach channel, m R ft 11.81 3.60
Unit weight of water, N/m° Ibs/it3 62,40 | 9810.00
Avg. unconstricted energy slope, m/m S fut 0.0005 0.0005
Avg. Shear Stress on the channel bed, Pa (N/m?) To 16.14
Density of water (kg/m°) slugs/ft® 1.94 | 1000.00
Shear Velocity in the approach channel, m/s V. ft/s 0.42 0.13
Fall velocity based on Do, m/s (Refer Fig.3, page 32, HEC-18) w ft/s 0.43 0.13
Value of V./w 0.98 0.98
Determine exponent k; (in metric units) k4 0.69
Discharge in the main channel at bridge section, m® Q, ft /s 14500.00| 411.00
Bottom width of the upstream main channel, m W, ft 45.00 13.72
Bottom width of the main channel in the contracted section less pier widths, m W, ft 45.00 13.72
Avg. depth in the contracted section, m Y2 13.06 3.98
Area of the main channel at Bridge section, m? ft2 124579 | 115.80
Top width in the main channel at Bridge section, m ft 96.19 29.33
Bridge channel flow depith 3.95
Velocity in the main channel at the Bridge section, m/s Vv f/s 11.64 3.55
Accelaration due to gravity, m/s® g ft/s® 32.18 9.81
Depth of flow in the main channel in the bridge section (directoly US of pier), m y ft 12.95 3.95
Froude Number (Fr,) Fr, 0.57 0.57
Correction factor K1 ( depends on the shape of the pier) K, 1.00
Correction factor K2 (depends on the angle of attack of the flow) K 1.00
Correction factor K3 (depends on the bed condition) Ky 1.10
Correction factor K4 (depends on armoring by bed material size) Ky 1.00
Pier width, m
Local Scour depth,m




Agoura Road Bridge Widening over Las Virgenes Creek, City of Calabasas - Scour Analysis - Plan 3
VALUE IN
SYMBOL VALUE IN ENGLISH METRIC
Unit Value UNIT

Discharge in main channel in the approach section, m® Q /s 14500.00| 411.00
Cross-sectional area of the main channel, m? A ft? 1175.03 | 109.22
Avg Velocity in the main channel of the approach section, m/s vV, ft/s 12.34 3.76
Top width of the channel in the approach section, m TOPW ft 86.71 29.48
Avg. flow depth in the approach section, m Yy ft 12.15 3.70
Dy, of the bed material, m Dso ft 0.00328 | 0.00100
Determine the Critical Velocity for the sediment movement of Dso m/s Ve ft/s 2.53 0.77
Wetted perimeter of the main channel in the approach section, m WETP ft 106.54 32.48
Hydraulic Radius of the approach channel, m R ft 11.03 3.36
Unit weight of water, N/m® Ibs/ft® 9810.00
Avg. unconstricted energy slope S 0.0006 0.0006
Avg. Shear Stress on the channel bed To 20.85
Density of water (kg/m°) Ibs/ft® 1000.00
Shear Velocity in the approach channel, m/s V. ft/s 0.47 0.14
Fall velocity based on D, m/s (Refer Fig.3, page 32, HEC-18) w ft/s 0.43 0.13
Value of V./w 1.1 1.11
Determine exponent k; (in metric units) ki 0.69
Discharge in the main channel at bridge section, m® Q, ft3/s 14500.00| 411.00
Bottom width of the upstream main channel, m W, ft 45.00 13.72
Bottom width of the main channel in the contracted section less pier widths, m W, ft 45.00 13.72
Avg. depth in the contracted section, m Y2 12.15 3.70
Area of the main channel at Bridge section, m° it? 1089.98 | 101.31
Top width in the main channel at Bridge section, m ft 91.20 27.80
Bri h 11.95 3.64
i .06
Velocity in the main channel at the Bridge section, m/s \ ft/s 13.30 4.05
Accelaration due to gravity, m/s® g fi/s? 9.81
Depth of flow in the main channel in the bridge section (directoly US of pier), m y ft 11.95 3.64
Froude Number (Fr;) Fry 0.68
Correction factor K1 ( depends on the shape of the pier) K, 1.00
Correction factor K2 (depends on the angle of attack of the flow) Kz 1.00
Correction factor K3 (depends on the bed condition) Ks 1.10
Correction factor K4 (depends on armoring by bed material size) Ks 1.00
Pier width, m 2.00 0.61
Local Scour depth,m 696 | 212




Agoura Road Bridge Widening over Las Virgenes Creek, City of Calabasas - Scour Analysis - Plan 4

VALUE IN ENGLISH |VALUE N
DESCRIPTION SYMBOL METRIC
Unit Value UNIT
Discharge in main channel in the approach section, m”’ Q # [< | 14500.00| 411.00
Cross-sectional area of the main channel, m? A ft? 1197.74 | 111.33
Avg Velocity in the main channel of the approach section, m/s Vi ft/s 12.11 3.69
Top width of the channel in the approach section, m TOPW ft 97.41 29.70
Avg. flow depth in the approach section, m Yi ft 12.30 3.75
Dy, of the bed material, m Dso ft 0.00328 | 0.00100
Determine the Critical Velocity for the sediment movement of D5 m/s Ve ft/s 2.53 0.77
Wetted perimeter of the main channel in the approach section, m WETP ft 107.39 32.74
Hydraulic Radius of the approach channel, m R ft 11.15 3.40
Unit weight of water, N/m° Ibs/ft® 9810.00
Avg. unconstricted energy slope S 0.0006 0.00086
Avg. Shear Stress on the channel bed To 19.98
Density of water (kg/m°) ibs/ft® 1000.00
Shear Velocity in the approach channel, m/s V. ft/s 0.46 0.14
Fall velocity based on Ds,, m/s (Refer Fig.3, page 32, HEC-18) w ft/s 0.43 0.13
Value of V./w 1.09 1.09
Determine exponent k (in metric units) K4 ) 0.69
Discharge in the main channel at bridge section, m® Q, ft3/ ¢ | 14500.00| 411.00
Bottom width of the upstream main channel, m W, ft 45.00 13.72
Bottom width of the main channel in the contracted section less pier widths, m W, ft 45.00 13.72
Avg. depth in the contracted section, m Y2 12.30 3.75
Area of the main channel at Bridge section, m? ft? 111496 | 103.64
Top width in the main channel at Bridge section, m ft 92.02 28.05
Bridge channel flow deplth, m 12.12
Contraction Scour depth, m
Velocity in the main channel at the Bridge section, m/s \ ft/s 13.00 3.96
Accelaration due to gravity, m/s® g ft/s? 9.81
Depth of flow in the main channel in the bridge section (directoly US of pier), m y ft 12.12 3.70
Froude Number (Fr) Fry 0.66
Correction factor K1 ( depends on the shape of the pier) K, 1.00
Correction factor K2 {depends on the angle of attack of the flow) Ks 1.00
Correction factor K3 (depends on the bed condition) Ks; 1.10
Correction factor K4 (depends on armoring by bed material size) Ky 1.00
Pier width, m 0.61
Local Scour depth,m 2.1




Agoura Road Bridge Widening over Las Virgenes Creek, City of Calabasas - Scour Analysis - Plan 5

Top width in the main channel at Bridge section, m

VALUE IN ENGLISH |VALUEIN
DESCRIPTION SYMBOL METRIC
Unit Vaiue UNIT
Discharge in main channel in the approach section, m° Q ft® f § ]14500.00f 411.00
Cross-sectional area of the main channel in the approach section, m? A 2 1343.01 | 124.83
Avg Velocity in the main channel of the approach section, m/s 2 f/s 10.80 3.29
Top width of the channel in the approach section, m TOPW ft 101.79 31.03
Avg. flow depth in the approach section, m Y1 ft 13.19 4.02
Ds, of the bed material, m Dsp ft 0.00328 | 0.00100
Determine the Critical Velocity for the sediment movement of Dsp m/s V. ft/s 2.56 0.78
Wetted perimeter of the main channel in the approach section, m WETP ft 112.64 34.34
Hydraulic Radius of the approach channel, m R ft 11.92 3.64
Unit weight of water, N/m® Ibs/ft® 9810.00
Avg. unconstricted energy slope S 0.0012 0.0012
Avg. Shear Stress on the channel bed To 43.18
Density of water (kg/m°) Ibs/ft® 1000.00
Shear Velocity in the approach channel, m/s V. ft/s 0.68 0.21
Fall velocity based on Ds,, mv/s (Refer Fig.3, page 32, HEC-18) w fi/s 0.43 0.13
Value of V./w 1.60 1.60
Determine exponent k, (in metric units) K4 0.69
Discharge in the main channel at bridge section, m> Qo ft°(s | 14500.00{ 411.00
Bottom width of the upstream main channel, m W, ft 45.00 13.72
Bottom width of the main channel in the contracted section less pier widths, m W, ft 45.00 13.72
Avg. depth in the contracted section, m V7 13.19 4.02
Area of the main channel at Bridge section, m° ft? 1259.90 | 117.11
ft 96.63 29.48

Velocity in the main channel at the Bridge section, m/s \" ft/s 11.51 3.51
Accelaration due to gravity, m/s® g ft/s? 32.18 9.81
Depth of flow in the main channel in the bridge section (directoly US of pier), m y ft 13.04 3.98
Froude Number (Fry) Fry 0.56 0.56
Correction factor K1 ( depends on the shape of the pier) K 1.00
Correction factor K2 (depends on the angle of attack of the flow} Ko 1.00
Correction factor K3 (depends on the bed condition) Ks 1.10
Correction factor K4 (depends on armoring by bed material size) Ks 1.00

Pier width, m
Local Scour depth, m




Agoura Road Bridge Widening over Las Virgenes Creek, City of Calabasas - Scour Analysis - Plan 6

VALUE IN ENGLISH |VALUEIN
DESCRIPTION SYMBOL METRIC

Unit Value UNIT
Discharge in main channel in the approach section, m’ Q ft® / S | 14500.00| 411.00
Cross-sectional area of the main channel in the approach section, e A, ft? 1196.82 | 111.25
Avg Velocity in the main channel of the approach section, m/s V, ft/s 12.12 3.69
Top width of the channel in the approach section, m TOPW ft 97.38 29.69
Avg. flow depth in the approach section, m Y4 ft 12.29 3.75
Dgq of the bed material, m Dsq ft 0.00328 { 0.00100
Determine the Critical Velocity for the sediment movement of D, m/s Ve ft/s 253 0.77
Wetted perimeter of the main channel in the approach section, m WETP ft 107.35 32.73
Hydraulic Radius of the approach channel, m R ft 11.15 3.40
Unit weight of water, N/m° Ibs/ft® 9810.00
Avg. unconstricted energy slope S 0.0017 0.0017
Avg. Shear Stress on the channel bed To 55.62
Density of water (kg/m°) Ibs/ft® 1000.00
Shear Velocity in the approach channel, m/s V. ft/s 0.77 0.24
Fall velocity based on Dy, m/s (Refer Fig.3, page 32, HEC-18) w ft/s 0.43 0.13
Vaiue of V./w . 1.81 1.81
Determine exponent k; (in metric units) Ky 0.69
Discharge in the main channel at bridge section, m® Q. it/ | 14500.00| 411.00
Bottom width of the upstream main channel, m W, ft 45.00 13.72
Bottom width of the main channel in the contracted section less pier widths, m W, ft 45.00 13.72
Avg. depth in the contracted section, m Y2 12.29 3.75
Area of the main channel at Bridge section, m? ft? 1097.66 | 102.03
Top width in the main channel at Bridge section, m ft 91.46 27.88
Bri h 3.66

fl

Velocity in the main channel at the Bridge section, m/s \ ft/s 13.21 4.03
Accelaration due to gravity, m/s g fi/s? 32.18 9.81
Depth of flow in the main channel in the bridge section (directoly US of pier), m y ft 13.13 4.00
Froude Number (Fry) Fr, 0.64 0.64
Correction factor K1 { depends on the shape of the pier) Ky 1.00
Correction factor K2 (depends on the angle of attack of the flow) Ks 1.00
Correction factor K3 (depends on the bed condition) Ks 1.10
Correction factor K4 (depends on armoring by bed material size) Ky 1.00
Pier width, m 0.61
Local Scour depth, m 214




Agoura Road Bridge Widening over Las Virgenes Creek, City of Calabasas - Scour Analysis - Plan 7

Bridge channel flow depith, m

VALUE IN

DESCRIPTION SYMBOL VALUE IN ENGLISH METRIC
Unit Value UNIT

Discharge in main channel in the approach section, m’ Q #%/ € |14500.00] 411.00

Cross-sectional area of the main channel in the approach section, nt A ft? 1354.44 | 125.90
Avg Velocity in the main channel of the approach section, m/s vV, f/s 10.71 3.26
Top width of the channel in the approach section, m TOPW ft 102.12 31.13
Avg. flow depth in the approach section, m Y4 ft 13.26 4,04

Dy, of the bed material, m Dsg ft 0.00328 | 0.00100
Determine the Critical Velocity for the sediment movement of Dyg m/s V. ft/s 2.56 0.78
Wetted perimeter of the main channel in the approach section, m WETP ft 113.05 34.47
Hydraulic Radius of the approach channel, m R ft 11.98 3.65

Unit weight of water, N/m° ibs/it® 9810.00

Avg. unconstricted energy slope S 0.0022 0.0022
Avg. Shear Stress on the channel bed Ty 78.44

Density of water (kg/m°) Ibs/ft® 1000.00
Shear Velocity in the approach channel, m/s V. ft/s 0.92 0.28
Fall velocity based on Dsg, m/s (Refer Fig.3, page 32, HEC-18) w ft/s 0.43 0.13
Value of V./w 2.15 2.15
Determine exponent k; (in metric units) Ky ) 0.69

Discharge in the main channel at bridge section, m® Q, ft® [ { ]14500.00f 411.00
Bottom width of the upstream main channel, m W, ft 45.00 13.72
Bottom width of the main channel in the contracted section less pier widths, m W, ft 45.00 13.72
Avg. depth in the contracted section, m Y2 13.26 4,04
Area of the main channel at Bridge section, m” ft2 127429 | 118.45
Top width in the main channel at Bridge section, m ft 97.08 29.60
Yo 13.13 4.00

Velocity in the main channel at the Bridge section, m/s \ ft/s 11.38 3.47
Accelaration due to gravity, m/s® g fi/s? 9.81
Depth of flow in the main channel in the bridge section (directoly US of pier), m y ft 13.13 4.00
Froude Number (Fr,) Fry 0.55
Correction factor K1 ( depends on the shape of the pier) K, 1.00
Correction factor K2 (depends on the angle of attack of the flow) Ko 1.00
Correction factor K3 (depends on the bed condition) Ks 1.10
Correction factor K4 (depends on armoring by bed material size) K4 1.00

Pier width, m
Local Scour depth, m
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VALUE IN ENGLISH |VALUEIN
DESCRIPTION SYMBOL METRIC
Unit Value UNIT
Discharge in main channel in the approach section, m® Q ft3/$ 14500.00} 411.00
Cross-sectional area of the main channel, m® A 2 1221.20 | 113.51
Avg Velocity in the main channel of the approach section, m/s V, ft/s 11.88 3.62
Top width of the channel in the approach section, m TOPW ft 98.13 29.92
Avg. flow depth