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SECTION |- EXECUTIVE SUMMARY

Do

PART I- BACKGROUND Engineering Inc

7475 Carmelita Ave.
The Broad Beach Geologic Hazard Abatement District ('"BBGHAD") has asked Ensitu Engineering Atascadero. CA

Inc., (“EEI”) to prepare this study to comply with "prior-to-issuance" condition |6 in the California 932422

Coastal Commission’s (“CCC”) CDP No. 4-15-0390 ("CDP"), a Septic Conversion Feasibility

Study ("Study") [1, p. 31]. This Study analyzes wastewater and waste treatment alternatives Tel: 805.772.0150
assuming the potential removal of the existing on-site waste water treatment systems currently Fax: 805.772.0813
serving the residences within the BBGHAD boundaries and, as specified in the CDP, connection

of those residences to a new package sewage treatment facility (“PSTF”) or to an upgraded ensitu@ensitu.com
existing package sewage treatment facility. The intent is for any replacement systems to comply

with the Regional Water Quality Control Board (“RWQCB”) Clean Water Act section 401 Page 7 of 50

certification and order [2, pp. 14, |5] for the beach restoration project ("Project”).

The BBGHAD has asked EEI to comply with the CDP requirement to complete this Study in the
spirit of cooperation and good faith. However, the BBGHAD may not have the jurisdiction,
authority, financial ability, or legal right to attempt to require a change in the sewage treatment
and disposal methods and facilities within the BBGHAD boundaries, all of which are currently
owned and operated by individual property owners. Moreover, it remains unknown and beyond
the scope of this Study if a GHAD can own or operate a wastewater treatment system under
California law. In any event, the BBGHAD does not contemplate ever serving as the constructor
or operator of a wastewater treatment plant; any such facility would almost certainly be
constructed and operated by a separate entity. It also remains unknown if any of the individual
septic systems currently in use at Broad Beach are causing any adverse effects to public health or
the environment, or are causing any degradation to any water body. The CDP requires this
feasibility Study, and the BBGHAD has directed its completion even with these many questions
and issues unanswered.

The resulting engineering work was based on the language of Special Condition |16 of the CDP
current uses for the existing properties, future uses for vacant properties, the Water Quality
Control Policy for Siting Design, Operation, and Maintenance of Onsite Wastewater Treatment
Systems (“OWTS Policy”) [9], State Water Resources Control Board (“SWRCB”), "Onsite
Wastewater Treatment System Policy Final Substitute Environmental Document” [10], State
Water Resources Control Board, "Conditional Waver Renewal and Amendment to Identify
Impaired Water Bodies Listing for the Water Quality Control Board policy for Siting, Design,
Operation, and Maintenance of Onsite Wastewater Treatment Systems No. 2018-0019," [I 1],
City of Malibu Environmental Sustainability Department, "Local Agency Management Program
(“LAMP”) for Onsite Wastewater Treatment Systems," [8] current City of Malibu Local Coastal
Program (“LCP”) Local Implementation Plan (“LIP”) [4], City of Malibu Plumbing Code [7], and
Environmental Protection Agency (“EPA”) standards [12] [13], City of Malibu Modified Engineer’s
Report Assessment District NO. 2015-1 Civic Center Wastewater Treatment Facility — Phase |

[14].

As part of this Study, EEI reviewed the current Onsite Wastewater Treatment Systems (“OWTS”)
at Broad Beach, the current dispersal systems (may also be referred to as drainfields, leachfields,
dispersal fields, and sand filters), and other improvements. The study compared these systems to
the current LAMP to determine if construction of a new package treatment plan is the
recommended option and could actually be required by the State Water Resources Control Board

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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DESIGN STUDY: PRELIMINARY ASSUMPTIONS &
CONCLUSIONS

General
Assumptions
I. Treatment

a. EEl assumed the PSTF would be required to meet the City of Malibu Local
Coastal Plan, Local Implementation Plan [4], The SWRCB Order WQ 2014-
0153-DWQ General Waste Discharge Requirements For Small Domestic
Woastewater Treatment Systems [6], and the City of Malibu Plumbing Code [7].

b. EEl assumes that approximately | | | individual wastewater treatment systems
currently exist within the BBGHAD boundaries, and approximately 20-30% of
these systems have been upgraded in recent years to Advanced Onsite
Wastewater Treatment Systems (“AOWTS”). EEI assumes that the current
cost of converting a single-family residence within the BBGHAD to AOWTS at
$150,000 - $200,000, plus continuing maintenance and inspection fees.

2. Dispersal

EEl assumed the PSTF dispersal area would be required to meet the City of Malibu
Local Coastal Plan, Local Implementation Plan [4], The SWRCB Order WQ 2014-
0153-DWQ General Waste Discharge Requirements For Small Domestic
Wastewater Treatment Systems [6], and the City of Malibu Plumbing Code [7].

3. Collection and Distribution

EEl assumed the collection and distribution system would be required to meet the
Los Angeles County requirements for separation to water lines.

Package Treatment Plant Location
General

EEI did not include the cost of procuring property, easements, or access to locations
cited for any Package Sewer Treatment Facility. While it is beyond EEl's expertise to
estimate the costs of such property use or acquisition with empirical accuracy, it is clear
that costs of real estate acquisition alone could be equal to or even exceed the more
than $39,000,000 estimated to construct the contemplated WWTS.

Based on current information and land uses, EEl determined the Package Sewer
Treatment Facility could conceivably be in one of three locations:

e Location I: Vacant lots east of 30750 Broad Beach Road
e Location 2: Property owned by Trancas Country Market north of BBGHAD
e Location 3: CalTrans right of way north of 31224 Broad Beach Road

Locations | and 2 would involve purchase of prime Malibu real estate or obtain
easements to locate the facility on the properties rendering them un-developable.
Location 3 would involve procurement of an easement to locate the facility in a CalTrans
Right of Way.

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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B. Location | (see Figure I)

Location | involves the purchase of 4 lots located at 30730, 30736, 30740, and 30746
Pacific Coast Highway. The lots are located on prime Malibu beachfront property EEI
was not able to value the properties so the property values are not in Section 2.05.

Engineering Inc

7475 Carmelita Ave.

Atascadero, CA

Based on a Zillow.com search for the adjacent property at 30724 Pacific Coast Highway 932422

we assume the developed properties to be worth approximately $18,000,000.
- Tel: 805.772.0150

Fax: 805.772.0813

ensitu@ensitu.com
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| LOCATION 1
PSTF

Figure | Location I: Package Sewer Treatment Facility
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C. Location 2 (see Figure 2)

Location 2 would involve either the purchase of property from or procurement of an
easement from the owners of Trancas Country Market as well as an easement from
CalTrans to cross under Pacific Coast Highway

Figure 2 Location 2: Package Sewer Treatment Facility
A. Location 3 (see Figure 3)

Location 3 would involve the procurement of an easement from CalTrans to construct
the facility on their Right of Way.

Figure 3 Location 3: Package Sewer Treatment Facility

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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2.03.

Dispersal System Locations

A. General

I.  EEI did not include the cost of procuring property, easements, or access to locations
cited for the Dispersal Locations.

Based on current information and land uses, EEIl determined the Dispersal System must
be in one of two locations:

e Location |: Vacant lots North of Pacific Coast Highway West of Trancas Market
property
e Location 2: Existing dispersal fields at individual properties
Locations | would involve purchase of prime Malibu real estate or obtain easements to
locate the facility on the properties rendering them un-developable. Location 2 would
involve redistribution of treated wastewater to each property to be used in the existing
dispersal fields and/or use for subsurface landscape irrigation.

Location |

Location | would involve the purchase of a minimum of 5.58 acres. The only parcels near
the GHAD with the amount of land needed are North of PCH and West of the Trancas
Country Market property (see Figure 4).

Location 2

Location 2 would involve the repurposing of existing dispersal areas so the areas can
receive treated effluent. The effluent from the PSTF would be treated to the same level
as permitted PSTF at Malibu Pier, Malibu Lumber, Soho House Malibu, Nobu Malibu, and
the City’s wastewater facility at Winter Canyon. The dispersal areas shall meet local,
state, and federal requirements outlined in this Study.

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."

( \
S
Engineering Inc

7475 Carmelita Ave.

Atascadero, CA
932422

Tel: 805.772.0150
Fax: 805.772.0813

ensitu@ensitu.com

Page 11 of 50


mailto:ensitu@ensitu.com

06/29/2018
670-01.010 GHAD Broad Beach Road Sewer Alternatives ER-01.docx

Engineering Inc
7475 Carmelita Ave.
Atascadero, CA
932422

Tel: 805.772.0150
Fax: 805.772.0813

ensitu@ensitu.com

Page 12 of 50

Figure 4 Location |: Dispersal System

2.04. Individual PSTF Alternative

Based on the environmental, social, and economic impact of the listed options. EEI reviewed an
option involving the installation of Advanced Onsite Wastewater Treatment Systems
(“AOWTS?”) on each property and utilization of individual dispersal systems. This option
complies with the City of Malibu Local Agency Management Plan [8], the State Water
Resources Board Policy for Onsite Wastewater Treatment Systems [9] [I I], the Local Coastal
Plan [4], and the City of Malibu Plumbing Code [7].

This is the best option based on the fact it meets or exceeds all local and state requirements, is
less costly, and creates less impact than the combined PSTF and Dispersal contemplated in a
WWTF.
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2.05.  Estimated Construction Cost Only of Dedicated BBGHAD Treatment Facility and
Dispersal System (Excluding Real Estate Acquisition, Permitting, and Other Costs)

Table |1 List of Probable Construction Costs Only of Dedicated BBGHAD Treatment
Facility and Dispersal System Does Not Include Procurement of Real Estate

Description Quantity Unit Unit Price Amount
Collection System
Gravity Sewer 4811 Linear Foot 580 $2,790,380
Manholes 14 Lump Sum 11000 $154,000
Lift Stations 5 Lump Sum 175000 $875,000
Force Main 5376 Linear Foot 580 $3,118,080
Total Collection System $6,937,460
Wastewater Treatment Facility 40000 Gallon Treated 217 $8,685,162
Treated Water Distribution
Force Main 5200 Linear Foot 580 $3,016,000
Connect to Residence 80 Lump Sum 30000 $2,400,000
Total Distribution System $5,416,000

Dispersal System

Dispersal Field Equipment and

X 243260 Square feet 50 $12,163,000
Installation
Total Dispersal System $12,163,000
Total Construction Cost $33,201,622
Engineering, Arcitecture, Permittifrcent of Total Contruruction Cost 10% $3,320,162.16
Contingency rcent of Total Contruruction Cost 10% $3,320,162.16
Total Construction Cost
With Engineering and $39,841,946

Contingency

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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This Study responds to the CDP No. 4-15-0390 requirement, at Section |6, that the BBGHAD prepare
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Engineering Inc

7475 Carmelita Ave. a Septic Conversion Implementation Study (“SCIS” or "Study") analyzing alternatives for the removal of

Atascadero, CA the existing on-site waste water treatment systems currently serving the residences within the BBGHAD

932422 boundaries and connection of those residences to a new package sewage treatment facility or to an
upgraded existing package sewage treatment facility.

Tel: 805.772.0150 BBGHAD commissioned this Study, which outlines the conversion of the existing OWTS to a central

Fax: 805.772.0813 wastewater treatment facility. The system includes all existing homes located along Broad Beach Road

from addresses 30760 Broad Beach Road through 31430 Broad Beach Road, Malibu, CA 90265(see
ensitu@ensitu.com Figure 6, page |4)

Page 14 of 50 Along with its appendices, references, and other submissions, this Study provides the CCC with the
information necessary to deem the Septic Conversion Implementation Study condition complete in
accordance with applicable laws including Regional Water Quality Control Board basin plans and
objectives, Clean Water, the Coastal Act, City of Malibu Local Coastal Plan ("LCP"), and the Malibu Land
Implementation Plan ("LIP") [4].

Figure 5 Site Plan

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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To most effectively demonstrate the System’s ability to meet water quality objectives, the Study is structured

as follows:

Section | provides a report executive summary

Section 2 provides project overview

Section 3 provides general project data

Section 4 provides regulations, standards, requirements, and basis for engineering design
Section 5 provides wastewater treatment system design

Section 6 provides information related to groundwater monitoring, design assumptions, and
operation & maintenance

Section 7 provides conclusions based on Sections 2— 6
The Appendixes provide the following:
0 CCC Notice of Intent [I]

O Los Angeles Regional Water Quality Control Board Modification of Clean Water Act
Section 401 Water Quality Certification and Order for The Broad Beach Shore and Dune
Restoration Project (4WQC40111011) [2]

Los Angeles Regional Water Quality Control Board Water Quality Control Plan [3]
CCC City of Malibu Local Coastal Program, Local Implementation Plan [4]

State Water Resources Control Board California Ocean Plan [5]

o O O o©o

State Water Resources Control Board General Waste Discharge Requirements for Small
Domestic Wastewater Treatment Systems [6]

City of Malibu Plumbing Code [7]

o

0 City of Malibu Draft Local Agency Management Plan [8]

O State Water Resources Control Board Water Quality Control Policy for Siting, Design,
Operation, and Maintenance of Onsite Wastewater Treatment Systems [9]

0 Onsite Wastewater Treatment System Policy Final Substitute Environmental Document
[10]

0 Conditional Waver Renewal and Amendment to Identify Impaired Water Bodies Listing
for the Water Quality Control Board policy for Siting, Design, Operation, and
Maintenance of Onsite Wastewater Treatment Systems No. 2018-0019 [1 1]

0 Environmental Protection Agency Design Manuals [12] [13]

0 City of Malibu Modified Engineer’s Report Assessment District NO. 2015-1 Civic Center
Wastewater Treatment Facility — Phase | [14]

0 Siemens MBR DHS approval [15] [16]
0 OSTS Calculation Sheets [17]

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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SECTION 3- PROJECT DATA

1.01.  Project Information and Reports

Table 2 General Data, Project Information and Reports

Project Address: I- 30760 Broad Beach Road through 31430 Broad Beach Road,
Malibu, CA 90265

Project Description: 2- Prepare Septic Conversion Implementation Study for the Broad
Beach Geologic Hazard Abatement District (“BBGHAD”)

Wastewater Engineer 3- Ensitu Engineering Inc.

7475 Carmelita Ave.
Atascadero, CA 93422

Tel: (805) 772-0150

Contact: John Yaroslaski, PE
email: jyaroslaski@ensitu.com

Civil Engineer 4- Moffatt & Nichol

3780 Kilroy Airport Way

Long Beach, CA 90806

Tel: (562) 426-9551

Contact: Russell H. Boudreau, PE
email: rboudreau@moffattnichol.com

Coastal Engineering 5- Moffatt & Nichol

Consultant: 3780 Kilroy Airport Way

Long Beach, CA 90806

Tel: (562) 426-9551

Contact: Russell H. Boudreau, PE
email: rboudreau@moffattnichol.com

Local Governing Agency 6- City of Malibu

State Agency 7- California Coastal Commission (“CCC”)
8- Regional Water Quality Control Board (“RWQCB”)

SECTION 4- REGULATIONS, STANDARDS, REQUIREMENTS, AND BASIS

OF DESIGN

PART |- SELECTED APPLICABLE REGULATIONS, STANDARDS, AND

REQUIREMENTS

As a starting point, EEI has relied on the specific language of Special Condition No. 16 the CDP,
which appears to direct and require the study of the connection of the existing BBGHAD
properties to a "new package sewage treatment facility". Following this direction, EEI has studied
the creation of a BBGHAD Wastewater Collection, Treatment, and Dispersal System (“WWTS”)
which would utilize the same wastewater treatment technologies in current or proposed use used
in the Malibu Civic Center wastewater treatment facility (“WWTF”), the Malibu Lumber Yard,
Nobu Malibu, Soho House Malibu, and the Malibu McDonald’s restaurant wastewater treatment
systems. The fictional BBGHAD WWTS has been designed to meet Regional, State, and Federal
regulations, standards, and other requirements to ensure that operation of the System does not
adversely affect receiving water, regardless of the operation of the adjacent restaurant or other
external factors. The System was designed using technology approved by the California
Department of Health Services [15] [16].

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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PART 2-

PART 3-

SELECTED APPLICABLE REGULATIONS, STANDARDS, AND
REQUIREMENTS

As noted above, the contemplated BBGHAD WWTS would utilize the same technologies
currently or proposed to be in use at many relatively large real property developments in the City
of Malibu.

The contemplated BBGHAD WWTS has been designed to meet Regional, State, and Federal
regulations, standards, and other requirements to ensure that operation of the System does not
adversely affect receiving water, regardless of the operation of the adjacent restaurant or other
external factors. The contemplated System was designed using technology approved by the
California Department of Health Services [15] [16].

BENEFICIAL USES

EEl has designed the contemplated BBGHAD WWTS to protect the beneficial uses of the waters
in the vicinity of the Site. The beneficial uses needing protection were determined by reference
to the Water Quality Control Plan, Los Angeles Region Basin Plan (“The Basin Plan”) adopted by
the RWQCB on June 13, 1994 and as amended subsequently [3]. The Hydraulic Unit number was
determined based on the project location (Figure 7 and Figure 8). Due to the map scale two
Malibu Hydrologic Units were identified - 404.42, 43, and 44 - corresponding to one coastal
feature: Nichols Canyon Beach see Table 3, page |8, represents the beneficial uses set out in the
Basin Plan for the feature.

FIGURE 1-2
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HYDROLOGIC
UNITS
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E)

= RWQCB BOUNDARY

HYDROLOGIC UNITS

HYDROLOGIC AREAS

HYDROLOGIC SUBAREAS

COUNTY LINE

wim

# ORANGE COUNTY ™

N
Miles
|
0 10 20

Figure 6 Basin Plan Figure 2-10 Miscellaneous Streams and Coastal Features, Los Angeles

County
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MALIBU HYDROLOGIC UNIT

404.47

404.24

32
404.16 40414 40413

Figure 7 Basin Plan Figure 2-10 Malibu Hydraulic Unit, Los Angeles County

Table 3 Beneficial Uses of Coastal Features in the Vicinity of the Project Site (WQCBLA

Table 2-3)
Coastal Hydro |NAV |REC |[REC [COMM |MAR |WILD |[SPWN |(SHELL
Feature Unit No. 1 2
Nichols 404.43 E E E E E E P E
Canyon Beach

As demonstrated in Table 3, potential beneficial uses in the area of the project include navigation,
water contact recreation, non-contact water recreation, commercial and sport fishing, marine
habitat, wildlife habitat, potential for spawning, reproduction, and/or early development of fish,
and shellfish harvesting.

PART 4-

OCEAN PLAN

The contemplated BBGHAD WWTS has also been designed to meet the water quality objectives
and waste discharge limitations adopted by the State Water Resources Control Board (SWRCB) in
the California Ocean Plan (the “Ocean Plan”), originally adopted by the SWRCB in 1972 and last
amended in 2005 [5].

4.01.

4.02.

A

Bacterial Characteristics/Shellfish Harvesting Standards

The contemplated BBGHAD WWTS’ advanced tertiary treatment and UV disinfection
would ensure that the effluent discharge does not contribute additional coliform or
bacterial density to the water column in violation of the Ocean Plan’s water-contact and
shellfish harvesting standards. It is expected that the System would meet these standards
before the effluent reaches the dispersal field. See this Study Section 5-. For specific
requirements and standards, please see the Ocean Plan [5, p. 4].

Physical Characteristics

The contemplated BBGHAD WWTS has also been designed to meet the following
physical characteristics of the Ocean Plan’s water quality objectives:

Floating particulates and grease and oil would not be visible.

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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B. The discharge of waste would not cause aesthetically undesirable discoloration of the \ — -—/

ocean surface. e
Engineering Inc
7475 Carmelita Ave.
Atascadero, CA

D. The rate of deposition of inert solids and the characteristics of inert solids in ocean 932422
sediments would not be changed such that benthic communities are degraded.

C. Natural light would not be significantly reduced at any point outside the initial dilution
zone as the result of the discharge of waste.

Tel: 805.772.0150

4.03.  Chemical Characteristics Fax: 805.772.0813
The contemplated BBGHAD WWTS has also been designed to meet the following ensitu@ensitu.com

chemical characteristics of the Ocean Plan’s water quality objectives:
Page 19 of 50

A. The dissolved oxygen (“DO”) concentration would not at any time be depressed more
than 10 percent from that which occurs naturally, as the result of the discharge of oxygen
demanding waste materials.

B. The pH would not be changed at any time more than 0.2 units from that which occurs
naturally.

C. The dissolved sulfide concentration of waters in and near sediments would not be
significantly increased above that present under natural conditions.

D. The concentration of substances set forth in Chapter Il, Table B, in marine sediments
would not be increased to levels which would degrade indigenous biota.

E. The concentration of organic materials in marine sediments would not be increased to
levels that would degrade marine life.

F. Nutrient materials would not cause objectionable aquatic growths or degrade indigenous
biota.

G. For additional specific numerical water quality objectives and requirements please see
the Ocean Plan [5].

4.04.  Biological Characteristics

Similarly, EEI designed the contemplated BBGHAD WWTS to meet the following
biological characteristics of the Ocean Plan’s water quality objectives:

A. Marine communities, including vertebrate, invertebrate, and plant species, would not be
degraded.

B. The natural taste, odor, and color of fish, shellfish, or other marine resources used for
human consumption would not be altered.

C. The concentration of organic materials in fish, shellfish or other marine resources used
for human consumption would not bioaccumulate to levels that are harmful to human
health.

4.05.  Ocean Plan Implementation Requirements

For a specific discussion of how the System could be implemented to achieve the Ocean
Plan requirements, see this Study Section 5-and Section 6-describing the contemplated
System’s design, and the monitoring and operation guidelines.

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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GENERAL WDR ORDER NO .01-031 LIMITS (APPENDIX B
PAGES 91-108)

If required and constructed, EEl would expect the contemplated BBGHAD WWTS to enroll in the
California Regional Water Quality Control Board, Los Angeles Region’s Order No. WQ 2014-
0153-DWQ [6] (“General WDR”). Discharges from small commercial sewage disposal systems
are eligible to enroll under the General WDR if they meet certain requirements, limitations,
prohibitions, and provisions. EEl designed the contemplated BBGHAD WWTS to meet these
various requirements. The following section outlines the specific requirements the contemplated
System is designed to address.

5.01.

5.02.

5.03.

Eligibility

Only Small Domestic Systems, with a monthly average flow rate of 100,000 gallons per
day (gpd) or less, that discharge to land are eligible for coverage under this General WDR

[6, p. I1.

The contemplated BBGHAD WWTS’ advanced tertiary treatment and UV disinfection
would ensure that the effluent discharge meets the General WDR eligibility
requirements, namely that the effluent would not cause or contribute to the violation of
any water quality objective for receiving waters. The discharges would not cause nor
contribute to acute or chronic toxicity of receiving waters, and the discharge would pass
through an appropriate treatment system.

Influent Limitations:

Only residential wastes would be discharged into the contemplated BBGHAD WWTS
(no industrial wastes would be discharged).

The maximum daily flow of influent from the contemplated collection system would not
exceed 48,652 gallons per day. As explained further in this Part and Part lll, it is expected
that between 19,461 and 48,652 gallons would be discharged to the System daily.

Receiving Water Limitations

According to EEl's contemplated and preliminary design, receiving water, or water fifty
(50) feet hydraulically down gradient of the furthermost extent of the disposal area, or
the Discharger’s property would be monitored using eight (8) appropriately located
groundwater monitoring wells. It is understood that the number, location, and
construction details of all monitoring wells would be subject to approval of the RWQCB
Executive Officer.

EEl designed the contemplated BBGHAD WWTS to ensure that the pH in the receiving
water at all times would remain between 6.5 to 8.5 pH units.

I.  EEl designed the contemplated BBGHAD WWTS to ensure that the receiving water
would not contain constituents in excess of the limits established by the Ocean Plan,
Basin Plan, or General WDR.

2. According to EEl's contemplated design, wastewater discharged to the BBGHAD
WWTYS’ dispersal fields would not result in concentrations of salts, heavy metals, or
organic pollutants in the receiving water at levels that would impact the designated
beneficial uses of groundwater or, in the event that groundwater is in hydraulic
connection with surface waters, the designated beneficial uses of surface water. See
this Study.

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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5.04.

5.05.

3. The disposal of wastes into the contemplated System would not impart tastes,
odors, color, foaming, or other objectionable characteristics to the receiving water.
See this Study.

4. If the disposal of the wastes into the System would result in any of the above-
mentioned objectionable characteristics to the receiving water, the wastes would
not be discharged to the dispersal field and would be held in an impervious container
and managed in accordance with all applicable laws until compliance with conditions
could be achieved. See this Study.

Prohibitions

EEl designed the contemplated BBGHAD WWTS so that it would not violate any of the
prohibitions in the General WDR.

The contemplated System would not be installed within 150 feet of any water well.

No part of the contemplated System would be constructed or installed within 100 feet of
any stream, channel, or other watercourse or water body. See this Study.

Though the contemplated System would be sited in a coastal area without a vertical
separation of 10 feet between the contemplated System and the groundwater table, the
contemplated System’s design would not deleteriously affect an aquifer that is usable for
domestic purposes and would treat effluent to disinfect it to levels consistent with the
Ocean and Basin Plans and the General WDR before it is discharged to the dispersal field.
See this Study.

The contemplated System would have separation of at least five feet from the
groundwater table. See this Study.

If the BBGHAD WWTS would be implemented, there would be no disposal of wastes in
a geological unstable area.

If the BBGHAD WWTS would be implemented disposal of sludge would occur offsite at
a legal disposal site meeting the requirements established by the RWQCB.

If the BBGHAD WWTS would be implemented discharge of waste would not contain
substances in concentration, toxic to human, animal, plant or aquatic life.

If the BBGHAD WWTS would be implemented discharge would not occur, as presently
contemplated, on land not owned or controlled by the discharger and there would be
not overflow of treated or untreated waste.

General WDR Requirements
EEl designed the contemplated system to meet the requirements of the General WDR.

If the BBGHAD WWTS would be implemented, EEI designed the contemplated
BBGHAD WWTS to be operated, maintained, and monitored in compliance with the
General WDR and the Basin and Ocean Plans. See this Study.

If the BBGHAD WWTS would be implemented, EEI designed the contemplated
BBGHAD WWTS to be protected from storm flows and 100-year storm runoff and
adequate facilities would be provided to divert surface and storm water away from the
System.

If the BBGHAD WWTS would be implemented, EEl designed the contemplated
BBGHAD WWTS such that discharge would not be in excess of the contemplated

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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5.06.

5.07.

PART 6-
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System’s design, sewage would at no time surface, and odors would not be detectable. It
is further contemplated that maintenance and cleaning would be performed by
authorized service, and applicable logs would be properly maintained. See this Study.

If the contemplated BBGHAD WWTS would be implemented, the contemplated
System’s contents would be disposed in accordance with applicable laws and no part of
the System would extend to a depth where waste may pollute groundwater.

General WDR Provisions

If implemented, the proposed contemplated System has been designed to meet the
provisions of the General WDR.

If the BBGHAD WWTS would be implemented, the contemplated System’s operator
would develop and provide all necessary documentation to ensure that the System is
properly operating and adequately protecting water quality and would follow all
reporting requirements.

If the BBGHAD WWTS would be implemented, the contemplated System would have
safeguards in place to ensure that the System would comply with applicable
requirements in the event of a power failure

If the BBGHAD WWTS would be implemented, the contemplated System would provide
for 1009 mechanical replacement of the subsurface disposal area.

Additional Requirements and Standards
Pretreatment Education

If the BBGHAD WWTS would be implemented, the contemplated the dischargers would
provide documentation that measures have been implemented to prevent chemicals that
would be added to the water (such as plumbing agents, cleaning agents and
cosmetic/grooming products) from interfering with biological processes in the treatment
system. The purported Dischargers and operator would control chemical additives in the
influent through the proposed education of tenants and customers to minimize the
presence of pollutants of concern in the wastewater stream and violation of the effluent
limits. It is contemplated that this would be provided with any O&M Manual.

Water Conservation:

If the contemplated BBGHAD WWTS would be implemented, the system operator
would implement water conservation technology and practices intended to be used by
tenants and customers throughout the redevelopment to decrease the additional potable
water added to Malibu Valley Groundwater Basin and the impact on the water balance.
The reduction in water consumption would be predicted and quantified in any Water
Conservation Report, which would conceivably include the number and flow standards
of all plumbing fixtures and water usage assumptions, and submitted for approval by the
Executive Officer within 30 days of adoption of the waste discharge requirements.

ADDITIONAL PROPOSED INFLUENT AND EFFLUENT LIMITS

Additionally, EEI designed the contemplated WWTS to meet the following additional influent and
effluent limits and regulations:

6.01.

Influent

A. Domestic Waste:

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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If the contemplated BBGHAD WWTS would be implemented, no water softener
discharge would be allowed into the collection systems that would flows to the
treatment unit.

Engineering Inc

7475 Carmelita Ave.
Atascadero, CA

If the contemplated BBGHAD WWTS would be implemented, and to ensure that 932422
influent limits would not be exceeded, influent daily flows would be measured
mechanically with an in-stream flow meter after the trash trap. If constructed the flow
measurements would be confirmed with the submission of average and maximum daily
use in monthly potable water bills.

B. Continuous Flow Measurement:

Tel: 805.772.0150
Fax: 805.772.0813

ensitu@ensitu.com

6.02.  Effluent
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A. Basis

If the contemplated BBGHAD WWTS would be implemented, EEIl designed the
contemplated system to meet the most stringent effluent limits established for the Site by
the Ocean Plan, Basin Plan, and the General WDR. These limits are outlined in Part Il and
completely laid out in the Appendixes. Please see this Report for a technical explanation
of how the System will meet these limits.

B. Monitoring Points:

If the BBGHAD WWTS would be implemented, the effluent would be sampled and
effluent requirements will apply (a) as effluent leaves the disinfection system and also (b)
before discharge to the dispersal field system if the effluent is stored for more than 72
hours.

C. Zero Discharge:

If the BBGHAD WWTS would be implemented, the contemplated discharge would be
allowed to spread in dispersal fields only when the groundwater table would be five feet
or more below the bottom of the dispersal field as measured by the groundwater
monitoring wells approved by the Executive Officer. In the rare event that the
groundwater table would rise to within five feet of the base of the dispersal field in any
well for any reason, waste discharge through the affected dispersal field zone would be
reduced or stopped and/or additional operational measures shall be implemented. These
contemplated measures would | include equalization tank storage, reduced restaurant
use, water conservation, and equalization tank management.

D. Maximum Flows:

If the BBGHAD WWTS would be implemented, EEI designed the contemplated System
so that the maximum daily flow from the System would not exceed the flows listed in
Table 3. Effluent daily flows would be measured mechanically with in-stream flow meter.
These maximum daily flows would be anticipated to be consistent with eligibility to enroll
under the General WDR.

E. pH:

If the BBGHAD WWTS would be implemented, EEI designed the contemplated System
so that at all times the pH of wastes discharged would be between 6.5 to 8.5 pH.

F. Numerical Limits:

|. Basis

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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achieve the following effluent limits based on the most stringent of the limits for the
Site in the Basin Plan, Ocean Plan and General WDR, outlined in this Study.

Contemplated Effluent Limits

PART 7-

7.01.

Geometric 7-day Max
Description Unit 30-day Mean | Max
Effluent Wastewater Flow gallons/day <48,652
Total Suspended Solids (TSS) mg/L <30
Biochemical Oxygen Demand mg/L <30
(BOD:s)
Ammonia (NH;-N) mg/L <5
Total Nitrogen® mg/L <10
Total Coliform' mpn/100mL -- 70 230
Fecal Coliform mpn/100mL 200 -- 400
E. Coli coliform mpn/100mL 126 -- 235
Enterococcus mpn/100mL 35 -- 104

'Total coliform based on Ocean Limits for shellfish harvesting standards
Total Nitrogen to include Nitrate-N, Nitrite-N, Ammonia-N, and Organic Nitrogen

If the BBGHAD WWTS would be implemented, the System would be designed and,
if constructed, operated so that Priority Pollutants would not be discharged in
concentrations exceeding the more restrictive of the California Chronic Toxicity
Rule, or Federal Maximum Contaminant Limits (due to documented discharge of

If the BBGHAD WWTS would be implemented, the wastewater discharged to the
contemplated System would not contain salts, metals, nitrogen and phosphorous
species, organic chemicals, or priority pollutants at levels that would impact
groundwater or surface water that may be in hydraulic connection with
groundwater. For additional information regarding treatment for these substances,

2.  Priority Pollutants:

effluent to the Ocean from the Site).
3. Narrative Limits:

see this Study.
4.  Noncompliant Waste:

If the BBGHAD WWTS would be implemented, any wastes that do not meet the
foregoing requirements are contemplated to be held in impervious containers and
discharged at a legal point of disposal.

STATE WATER RESOURCES CONTROL BOARD WATER

QUALITY CONTROL POLICY FOR SITING DESIGN,
OPERATION, AND MAINTENANCE OF ONSITE WASTEWATER
TREATMENT SYSTEMS [9][10] [I 1]

General Description

The stated purpose of California policy is to allow the continued use of OWTS, while
protecting water quality and public health. This policy recognizes that responsible local
agencies can provide the most effective means to manage OWTS on a routine basis.
Therefore, as an important element, it is the intent of this state policy to efficiently utilize

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."
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7.02.

PART 8-

8.01.

8.02.

and improve upon where necessary existing local programs through coordination
between the State and local agencies. To accomplish this purpose, this policy establishes
a statewide, risk-based, tiered approach for the regulation and management of OWTS
installations and replacements and sets the level of performance and protection expected
from OWTS. The policy requires actions for water bodies specifically identified where
OWTS.contribute to water quality degradation that adversely affect beneficial uses.

This Policy only authorizes subsurface disposal of domestic strength, and in limited
instances high strength, wastewater and establishes minimum requirements for the
permitting, monitoring, and operation of OWTS for protecting beneficial uses of waters
of the State and preventing or correcting conditions of pollution and nuisance. State
OWTS policy also conditionally waives the requirement for owners of OWTS to apply
for and receive individual Waste Discharge Requirements in order to operate their
systems when they meet the conditions set forth in the Policy. Nothing in this Policy
supersedes or requires modification of Total Maximum Daily Loads or Basin Plan
prohibitions of discharges from OWTS.

Site Specific Requirements based on the OWTS Policy

The City of Malibu has prepared a Local Agency Management Program for Onsite
Wastewater Treatment Systems.

CITY OF MALIBU ENVIRONMENTAL SUSTAINABILITY
DEPARTMENT, "LOCAL AGENCY MANAGEMENT PROGRAM
FOR ONSITE WASTEWATER TREATMENT SYSTEMS," [8]

General

Based on the LAMP, the properties’ location near Santa Monica Bay and the TMDL
related to Sant Monica Bay [8, p. 35], the properties are listed in the LAMP [8, p. 33] as
Tier 2 program coverage for impaired waterways.

OWTS Near Impaired Water Bodies

The Statewide OWTS Policy includes special provisions for OWTS located near water
bodies impaired for pathogen indicators and/or nutrients (i.e., listed for these pollutants
pursuant to Section 303(d) of the Clean Water Act). Currently, there are two water
bodies with such impairments within city limits. “Santa Monica Bay Beaches” constitute a
single listing and is listed as impaired for bacteria; Malibu Creek and Lagoon is listed for
both bacteria and nutrients. A summary of existing TMDLs applicable the LAMP is
presented in Table 4

Table 5 2010 303(d)-Listed Water Bodies and Relevant TMDLs

Water Body Pollutant Pollutant Notes
Class
Santa Monica Bay | ) o7 1 Addressed by Bacteria
Beaches Pathogens Coliform Bacteria TMDL
. o Addressed by Bacteria
Pathogens Coliform Bacteria TMDL
Malibu Creek Addressed by U.S. EPA
Nutrients Nutrients (Algae) Nutrient TMDL and U.S.
EPA Benthic TMDL
;v 5 Addressed by Bacteria
Pathogens Coliform Bacteria TMDL
Malibu Lagoon Addressed by Nutrient
Nutrients Eutrophic Conditions | TMDL and U.S. EPA
Benthic TMDL
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A. Protective Measures for OWTS

Beachfront development that includes a new OWTS or expansion of existing OWTS
must provide advanced treatment. MMC Chapter 15.38, Operating Permits, also
establishes requirements to assure appropriate operation and maintenance of OWTS to
protect public health and safety, the environment and water quality. Owners of property
served by OWTS are responsible for obtaining all required inspections and permits,
ensuring continued maintenance and proper functioning of the OWTS to ensure any
necessary repairs, modifications or upgrades to the OWTS are completed timely and
made fully operational.

Tier 2 Program Coverage for Impaired Areas

All OWTS near impaired water bodies within city limits are addressed under Tier 0, Tier
2, Tier 4, and OWTS prohibition provisions of the Policy.

For those impaired water bodies that have an adopted TMDL addressing the applicable
impairment (prior to the effective date of the Policy), but the TMDL does not assign a
load allocation to OWTS, no further action is required unless the TMDL is modified at
some point in the future to include actions for OWTS. Santa Monica Bay, which includes
the protected site, falls into this category as no load allocations for OWTS were included
in either the wet- or dry-weather bacteria TMDLs. Additionally, Santa Monica Bay is not
included on the Attachment 2 [ |] list of water bodies in the Statewide OWTS Policy.
OWTS near impaired water bodies not listed on Attachment 2, and that do not have an
assigned load allocation, are not addressed by Tier 3 of the Policy. [see OWTS Policy [9]
Tier 3, Impaired Areas, Section 10.0-10.3, p. 34-35]

The Statewide OWTS Policy states that an adopted TMDL implementation plan may be
issued in lieu of satisfying specific Tier 3 requirements. According the Statewide OWTS
Policy, OWTS in areas near a water body with a TMDL implementation plan addressing
OWTS contributions are included in Tier 3 only when the TMDL implementation plan
was adopted after the effective date of the OWTS Policy. [see OWTS Policy [9] Tier 3,
Impaired Areas, Section 10.0, p. 34].
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Table 7

ATTACHMENT 1
CONDITIONAL WAIVER RENEWAL

AND AMENDMENT TO IDENTIFIED IMPAIRED WATER BODIES LISTING FOR THE
ONSITE WASTEWATER TREATMENT SYSTEM POLICY

Table 6 Water Bodies impaired by pathogens subject to Tier 3 as of 2018

The tables below specifically idertify those impaired water bodies where: (1) it is likely that cperating OWTS will subsequently be determined to be a
contributing source of pathogens or nitrogen and therefare it is anticipated that OWTS would receive a loading reduction, and (2) it is likely that new

OWTS installations discharging within 600 feet of the water body would contribute to the impairment. Per this Policy (Tier 3, Section 10) the Regional

VWater Boards must adopt a TMDL by the date specified in the table. The State Water Beard, at the time of approving future 303 (d) Lists, will

specifically identify those impaired water bodies that are to be added or removed from the tables below.

Tables § and 6 were amended based on work performed by the Regional Water Boards. Completed TMDLs are shown in the column identifying
"TMDL Completion Date.” Water bodies previously identified in Tables 5 and 6 are indicated as “Delisted” in the “TMDL Completion Date” column
where the water body has been evaluated, delisted, and no OWTS specific requirements were established. Delisted water bodies, unless subject to
special provisions contained within a Local Agency Management Plan, are no longer subject to the requirements set forth in Tier 3.

Table 5. Water Bodies impaired for pathogens that are subject to Tier 3 as of 2018

Table 6. Water Bodies impaired for nitrogen that are subject to Tier 3 as of 2018

=z .
§ 2 |ReEGION NAME WATERBODY NAME CounTiEs | TMOL Completion
o
2 San Francisce Bay Pacific Ccean at Fitzgerald Marine Reserve San Mateo Delisted, 2016
2 San Francisco Bay Pacific Ccean at Muir Beach Marin Delisted, 2016
2 San Francisce Bay Pacific Ccean at Pillar Point Beach San Mateo 2022
2 San Francisce Ba Petaluma River Marin, Sonoma 2018
2 San Francisco Bay Petaluma River (tidal portion) Marin, Sonoma 2018
2 San Francisce Bay San Gregorio Creek San Mateo 2022
3 Central Coast gzﬁl’:\tt;)Ocean at Point Rincon {mouth of Rincon Cr, Santa Barbara Santa Barbara Delisted, 2016
<} Central Coast Rincon Creek Sapla.sarbals, 2015
Ventura
4 Los Angeles Canada Larga (Ventura River Watershed) Ventura 2024
4 | Los Angeles Coyote Creek Los Angeles, TMDL, 2015
QOrange L
4 Los Angeles Rincon Beach Ventura 2017
4 Los Angeles San Antonio Creek (Tributary to Ventura River Reach 4) Ventura 2024
4 Los Angeles San Gabriel River Reach 1 (Estuary to Firestone) Los Angeles TMDL, 2015
4 Los Angeles San Gabriel River Reach 2 (Firestone to Whittier Narrows Dam Los Angeles TWDL, 2015
4 Los Angeles San Gabriel River Reach 3 (Whittier Narrows to Ramona) Los Angeles TWMDL, 2015
4 Los Angeles San Jose Creek Reach 1 (SG Confluence to Temple St.) Los Angeles TMDL, 2015
4 Los Angeles San Jose Creek Reach 2 (Temple to |-10 at White Ave.) Los Angeles TMDL, 2015
4 Los Angeles Sawpit Creek Los Angeles TMDL, 2010
4 Los Angeles Ventura River Reach 3 (Weldon Canyon to Confl. w/ Coyote Cr) Ventura 2024
4 Los Angeles Walnut Creek Wash (Drains from Puddingstone Res) Los Angeles TMDL, 2015
5 Central Valle Wolf Creek (Nevada County) Nevada 2024
5 Central Valley Woads Creek (Tuolumne County) Tuolumne 2024
7 Colorado River Alamo River Imperial 2017
Water Bodies impaired for nitrogen subject to Tier 3 as of 2018

z
% S | REGION NAME WATERBODY NAME COUNTIES TMDL gg:’;”'““’“
&

1 North Coast Russian River HU, Middle Russian River HA, mainstream Laguna Sonoma Delisted, 2012

de Santa Rosa

2 San Francisco Bay Lagunitas Creek Marin 2022

2 San Francisco Bay Napa River Napa, Sclano Delisted, 2014
2 San Francisce Bay Petaluma River Marin, Sonoma 2022

2 San Francisco Bay F’etéluma River (tidal portior) M-E-frin‘ Sonoma 2022

2 San Francisco Bay Sonoma Creek Sonema Delisted, 2014
2 _| San Francisco Bay Tomales Bay Warin 2019

2 | San Francisco Bay Walker Creek Marin 2022

4 Los Angeles Malibu Creek Los Angeles 2016

4 Los Angeles San Antonio Creek (Tributary to Ventura River Reach 4) Ventura TMDL, 2013
8 _iSanta Ana East Garden Grove Wintersburg Channel Orange 2020

8 _iSanta Ana Grout Creek San Bemardino 2015

8 Santa Ana Rathbone (Rathbun) Creek San Bernardino 2015

8 | Santa Ana Sumnmit Creek San Bernardino 2015

8 Santa Ana Serrano Creek Orange 2021
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SECTION 5- WASTEWATER TREATMENT SYSTEM DESIGN
PART |- GENERAL

EEI has designed the contemplated wastewater treatment system to meet all limits outlined in,
Table 3, page 24 prior to discharge to the disposal fields. The System would also contain a
minimum of one half design flow as equalization to compensate for diurnal variations in flow.

The combined MBR and disinfection system would be particularly important to the protection of
the receiving waters in the area surrounding the Site. Because of the System’s proximity to the
Ocean, and the high number of other onsite wastewater treatment systems in the Malibu region,
it would be critical for the system to treat effluent to levels consistent with the most stringent
water quality guidelines outlined in this Study before the effluent is discharged to the disposal
systems. With the contemplated design, EEI anticipates that the contemplated System would not
have any significant effect on receiving waters, regardless of factors outside of the operator’s
control.

1.01. Raw Wastewater Characterization

A. Generally, wastewater generated from Malibu restaurants are characterized as
commercial strength wastewater. There are no restaurants within the BBGHAD
boundaries, but the Malibu West facility at 30756 PCH has a commercial kitchen and
holds events which use the kitchen facilities. Wastewater concentration strengths
estimated for the design of commerecial facilities in Malibu as well as typical domestic
sources are presented in Table 8, page 28.

Table 8 Raw Wastewater Characteristics

Design Actual Values (Malibu

Constituent Unit Value Winter Canyon WWTF)
Max Min Ave

Total Suspended Solids (TSS) mg/L 310 310 59 220
Biochemical Oxygen Demand mg/L 313 313 100 220
(BOD:)
Chemical Oxygen Demand (COD) mg/L 900 600 900 700
Ammonia (NH;-N) mg/L 45 45 20 30

B. Wastewater strength varies based on the type of source. Office spaces, retail buildings,
restaurants, and other commercial facilities generally produce high concentrated
wastewater due to the lack of high-volume water sources such as showers, baths,
laundry machines, and dishwashers. Wastewater strength generally remains consistent
with the type of water use, even though wastewater flow can vary widely during the day,
week, and year. The design strength estimated for the subject site is consistent with
similar sites within the area.

1.02.  Treatment Process Description

A. Treatment process design generally relies on many factors, which may include design
flow, wastewater characteristics, treatment level requirements, environmental
constraints, reliability, operation and maintenance, space availability, and resource
availability.

B. Here, as part of the contemplated design exercise, membrane bioreactor (MBR)
technology was selected as the main approach to achieve tertiary treatment levels given
the site-specific challenges including effluent quality, system performance and reliability,
cost-effectiveness, and limited installation area.

"Dedicated to achieving higher standards in onsite and decentralized wastewater systems."


mailto:ensitu@ensitu.com

60

06/29/2018

670-01.010 GHAD Broad Beach Road Sewer Alternatives ER-0|.docx

C.

1.03.

The MBR system combines both biological and physical processes to effectively treat the
wastewater effluent to the required organic and nutrient removal standards. An
immersed MBR system combines the functions of an activated sludge aeration system,
secondary clarifiers, and tertiary filtration. Advantages of the MBR system include
exceptional effluent quality compared to conventional activated sludge systems, reduced
system footprint, modularity, operationally robust such as mixed liquor and solid
retention time variability, and reduced downstream disinfection requirements.

Contemplated System Tank Capacity — Design Exercise

As contemplated, the BBGHAD WTTS' total tank design working capacity would be
155,000 gallons consisting of four 35,000 gallon and one 15,000 gallon traffic rated
fiberglass septic tanks. Tank | would serve as the trash trap, tank 2 would serve as the
equalization and anoxic tank, tank 3 would serve as the aerobic treatment tank, tank 4
would be the effluent wetwell, and tank 5 would serve as off-spec water overflow and
storage.

Table 9 Design System Tankage

Design Tankage

Trash Trap

Minimum 24,326 |gallons

Design 35,000]gallons
Equalization

Minimum 16,218 |[gallons

Design 23,000(gallons
Anoxic

Minimum 5,811 |gallons

Design 12,000|gallons
Aerobic

Minimum 22,975 [gallons

Design 35,000 gallons
WetWell

Minimum 10,812 |gallons

Design 15,000 gallons
Off-Spec Water Overflow

Minimum 30,000 (gallons

Design 35,000]gallons
Total

Design | 155,000|gallons
1.04.  Treatment Process Performance — Design Exercise

In conjunction with the associated disinfection process described below, the
contemplated system should meet established water quality standards because the MBR
process has been successfully utilized in other local facilities and the results were
presented by Siemens at the 2008 Water Environment Federation Membrane
Conference demonstrate the technology’s effectiveness. The MBR process is also
compliant with California Water Recycling Criteria, Title 22 [15] [16].
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CONTEMPLATED COMPONENTS - DESIGN EXERCISE

If the BBGHAD WWTS would be implemented, the contemplated system would be configured
much like a conventional municipal wastewater treatment system and would consist of the
following components, as shown on Figure 8:

BLOWER ODOR CONTROL\
FLOW
PRIMARY
—— EQUALIZATION —DENITRIFICATION—  TREATMENT
COLLECTION SETTLING AND STORAGE
RECYCLE
DISPOSAL LI DISINFECTION |—{ MEMBRANES

Figure 8 Simplified Process Schematic

The major equipment used in the contemplated bioreactor would be similar to the equipment
used in the bioreactor of a conventional activated sludge process. This includes process aeration
blowers, biological process aeration, and mixers.

2.01.

2.02.

Collection

The contemplated collection system would be a gravity flow system. In gravity flow
systems raw wastewater flows, by gravity at a minimum scour velocity of 2 feet per
second, from the source to a grease interceptor, or to the trash trap and primary settling
tank.

Primary Settling

Following collection, wastewater would settle into the trash trap and primary settling
tank. The primary settling tank would act as trash trap, primary clarifier, sludge storage
tank, and anaerobic sludge digesters for the contemplated wastewater treatment system.
Material that would enter the wastewater such as debris, grit, rags, and plastics that are
not allowed into the membrane bioreactor would need to be removed prior to
treatment. The trash trap would provide the first settling compartment after the
collection system. It would be contemplated that large objects and sediments would
settle to the bottom of the trash trap and would be removed via pump truck when
necessary in accordance with applicable regulations.

The primary settling tank would reduce the wastewater load on the membrane
bioreactor through the following four processes

Sedimentation

Facilitative and Anaerobic Decomposition
Flotation

Physical Screening

See Figure 9 for the processes of the primary settling tank.
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Figure 9 Process lllustration of a Primary Settling Tank

2.03.

2.04.

2.05.

Sludge wasting via pump truck from the primary settling tank would be the main means
of solids removal from the wastewater system. The sludge would be disposed of offsite
to a legal point of disposal that would be contemplated to be in compliance with
RWQCSB requirement.

Sedimentation

Sedimentation is the gravity separation from water of suspended particles that are
heavier than water. For current purposes, the terms sedimentation and settling are used
interchangeably. Three types of settling processes are at work in a septic tank:

Type | (Discrete Particle): This process would refer to large particles settling as
individual entities without a significant reaction to other particles. This type of settling
occurs for grit and sand.

Type 2 (Flocculation): This process would refer to a rather dilute suspension of particles
that coalesce or flocculate during the settling operation thus increasing in mass and
settling faster. This process removes a portion of the suspended solids in untreated
wastewater.

Type 4 (Compression): This process would refer to settling in which particles are of such
concentration that a structure is formed, and further settling occurs by compression of
the structure. This occurs at the bottom of the sludge zone in the septic tank.

Facilitative and Anaerobic Decomposition

The organic material, at the bottom of the tank, would undergo facultative and aerobic
decomposition and would be converted to more stable compounds and gases such as
carbon dioxide, methane, and hydrogen sulfide.

Floatation

Qil, fat, greases and other light materials float to the surface, where a scum layer would
form much like in a grease interceptor described later in this section.
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Scum and solids handling would be removed via pump truck based on determinations
from operator inspections. Scum and solids would be disposed of offsite to a legal point
of disposal that would be in compliance with RWQCB requirements.

2.06.  Physical Screening

Septic tank effluent filters would be used to screen the wastewater prior to exiting the
septic tank. The effluent filter would have a 1/16” mesh size.

2.07.  Flow Equalization

Flow equalization would be used to dampen the flowrate variations so that a constant or
nearly constant outlet flowrate would be achieved. The contemplated System would use
an online flow equalization tank approximately equal to one-half day design flow. As part
of the design exercise, the flow equalization tank would allow for equalization of daily
flow and more controlled influent to the treatment portion of the process. Flow
equalization would be used to overcome the operational problems associated with
flowrate variations, to improve performance of the downstream process, and to reduce
the size and cost of the downstream treatment facilities. A schematic diagram of the
contemplated equalization tank is shown on Figure 10. The effluent pumps in the primary
settling tank would act as an initial flow equalization tank for the contemplated System to
handle diurnal variations of restaurant flows. The flow equalization tank would provide
additional control for the MBR treatment process.

As part of the design study, the flow equalization tank would also provide storage
capacity for the contemplated System in the event discharge could not occur. In the rare
event groundwater levels would be within five feet of the bottom of the dispersal field or
narrative limits could not be met, the flow equalization tank would provide storage for
up to 12 hours. In conjunction with other management practices, variable discharge
technology, water reduction strategies, and restaurant management procedures, the flow
equalization tank would constitute a critical component of the contemplated System’s
ability to protect receiving water quality in the event of an emergency or other
unanticipated on or off-site occurrences.

‘m 2 AT T T T e T
Figure 10 Typical Equalization Tank

2.08.  Biological System

For the design exercise for subject project, EEl would propose a Siemens MemJet® Membrane
Bioreactor System. The Mem]et system appears to be satisfactory for the use contemplated by
this Study. As configured for this design exercise, the Mem]et system would be a two-stage
biological nutrient removal (BNR) process followed by membrane filtration. The biological
process for the MBR system would be a suspended growth activated sludge process designed
for energy efficiency and ultimate nitrogen removal. Each of the two process stages is described
below and shown in Figure | I, page 33.

The Siemens MBR technology outlined below has been proven successful under similar
circumstances in meeting water quality objectives. Furthermore, Siemens’ modeling at both
high and low flows demonstrate that the System would be anticipated to reduce nitrogen,
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ammonia, and other pollutants in effluent to levels sufficiently below the limits established by
the Ocean Plan, Basin Plan, LCP/LIP, and the General WDR.

First Stage Second Stage

Aerobic Reactor

Anoxic Reactor

Figure 11 Typical Treatment Tank Showing Anoxic, Aerobic, and Wetwell Tanks

A. Design Exercise: First Stage — Anoxic Reactor

The activated sludge would begin with an upstream anoxic reactor. The anoxic reactor
would be maintained in an oxygen deficient environment to promote denitrification.
Denitrification would utilize facultative heterotrophic bacteria to reduce nitrate into
nitrogen gas. In an oxygen deficient environment, bacteria would use oxygen contained in
the nitrate or nitrite molecules to metabolize organic carbon. Denitrification would also
produce bicarbonate as a product which helps to buffer pH.

A submersible mixer would continuously mix the reactor contents to ensure complete
denitrification in the reactor. An oxidation-reduction potential (“ORP”) probe would
continuously monitor the electro potential to help determine if the return activated
sludge (“RAS”) could be returned to this reactor. When practical, returning the RAS to
the anoxic reactor would be the most energy-efficient mode of operation resulting in
very efficient nitrogen removal.

B. Design Exercise: Second Stage — Aerobic Reactor

In the jet swing reactor, a low DO concentration would generally be maintained. At low
DO (< 1.0 mg/L), simultaneous nitrification/denitrification could occur. In the nitrification
process, ammonia would be biologically converted into nitrite and then nitrate. This
conversion would be performed by aerobic chemoautotrophic bacterial present in
wastewaters. Because hydrogen ions would result from the nitrification process,
alkalinity would also be consumed and pH could become a concern if the natural
alkalinity would not be sufficient to support a stable pH for nitrification (6.5 to 7.0 S.U.).
Organic carbon would also be consumed by the aerobic heterotrophic bacteria present
in the wastewater.

The aerobic zone would be equipped with Siemens DualAir® fine bubble diffusers (see
Figure 12, page 34). The DualAir diffuser assembly would include two diffuser bases
molded together with a curved saddle formed between them. The EPDM membrane
media is would be a high pressure molded compound with superior rebound memory.
The membrane would include perforated “I” slits that resist tearing and stay cleaner,
longer. They would open when airflow would be present, and close when airflow would
be stopped-reducing the chance for backflow of solids to clog the diffuser.
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Figure 12 Siemens DualAir Fine Bubble Diffuser
C. Design Exercise: Mixed Liquor Recirculation

The biological process for the membrane bioreactor system would be designed with two
separate recirculation loops. One loop would consist of overflow from the membrane
system and is gravity returned to either the anoxic, jet swing, or jet aerobic reactors. The
RAS from the membrane tanks would have an elevated DO concentration and provide
an overall oxygen credit to the biological aeration system. However, too much oxygen
could inhibit denitrification, so returning to the anoxic reactor should only occur when
sufficient organic load would be present to take up the excess oxygen.

The second recirculation loop would be pumped from the aerobic reactor to the anoxic
reactor. The purpose of this recirculation loop would be to return nitrates to the anoxic
reactor for denitrification.

2.09. Design Exercise: Membrane Operating System (“MOS”)

The membrane operating system would replace secondary clarifiers used in conventional
wastewater treatment systems and would provide a more stable and advanced
treatment process within a much smaller footprint. Membrane fibers would provide an
absolute barrier to all wastewater solids greater than 0.1 micron in size, ensuring a
consistently high-quality effluent.

A. Membrane Sub-Module

The central component of the membrane system would be the membrane module. The
membrane module would be comprised of thousands of hollow fibers fabricated from
polyvinylidene fluoride (“PVDF”) sealed with polyurethane “pots” at both ends. The
individual modules would be configured into a rack assembly which would manifold five
(5) modules together (Figure 13, page 35).
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Figure 13 Membrane Sub-Module and Rack Assembly
B. Two-Phase Mem)et® System

Mixed liquor would be drawn from the final reactor of the biological system and pumped
into each membrane tank through Siemens patented two-phase jet, the MemJet®. Each
individual membrane sub-module along the rack assembly would be equipped with a
two-phase jet. The two-phase Mem]et® would be an important part of the Siemens
membrane system and performs the following critical functions:

I.  The combination of air and mixed liquor introduced at the base of each submodule
would provide a more intense scouring action across the membrane surface than air
alone.

2. MemJet® would provide uniform distribution of mixed liquor and air across the
entire membrane tank, ensuring a consistent mixed liquor environment for each
submodule preventing preferential fouling of membranes.

3. Mem]et® would prevent unnecessary cake formation on the membrane fibers
caused by concentration polarization.

The following diagram (Figure 14, page 36) highlights the expected effect of using the
Mem]Jet® system.

Mixed Liquor Overflowsinto MOSfrom Hological System Mixed Liquor Overflows from MOSinto Biological System

Mixed Liquor is Pumped into MOS from Biological System
Mixed Ligquor isFumped from MOSto Bological Sydem THROUGH JETS AT THE BASE OF THE MODULES
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Figure 14

B.

Figure I5

2.10.
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Memjet System Diagram
Filtration

During filtration, filtrate would be drawn from the membrane tank through the
membrane fibers by suction pressure into the center or lumen of each fiber. As filtrate
passes through the membranes, mixed liquor solids would remain in the membrane basin
and continually overflow back to the biological system as RAS. Filtrate would flow up the
lumen of each hollow fiber membrane into the filtrate manifold and would be then
discharged through the filtrate pump. The filtrate flow rate from the membrane system
would be controlled through the PLC by maintaining a level set point in the biological
system. Figure 15, page 36 shows the design filtration vault configuration

Membrane Vault

To maintain the proper biological conditions, the pH balance would need to be adjusted
using chemical injection into the process tanks. The design assumes that sodium
hydroxide solution would be used to control pH levels as determined by the operator.
The O&M Manual would provide guidelines to ensure that the proper biological
conditions would be maintained.

Design Exercise: Control System

The MemJet® MBR has a user-friendly control system with intuitive touch panel operator
interface screens. The control system as contemplated would be based on a Siemens S7-
300 Processor with a Siemens MP 377 touch panel operator interface. The operator
interface would use a graphical PID overview of the entire MBR system incorporating
easily recognizable icons for each component.
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Figure 16 Typical MBR Touch Panel Display
A. Programming

The PLC would be preprogrammed at the factory and fully capable of directing
operation of all MBR equipment functions. The PLC and operator interface would be
installed within a panel enclosure mounted above grade. A separate panel enclosure, also
mounted above grade, would house all required motor starters and VFD’s for the MBR
components. Each control panel would be designed and configured with the following
components:

I.  Siemens S7-300 PLC
2. Siemens MP 377 Touch Panel Operator Interface with Siemens Sm@rt Service
3. Siemens PLC Processor 315-2 PN/DP with Profibus and Ethernet Communications
4. Digital and Analog I/O Modules
5. Fused Terminal Blocks
6. 24 VDC |0A Power Supply
7. Autodialer (site must have dedicated phone line available)
B. Remote Data Access

A modem along with a MEMLOG® data logger complete with MEMANLY® system
performance software would be supplied as part of the controls system of the Mem]et®
MBR to enable remote monitoring. The combination of a MEMLOG® data logger and
MEMANLY?® software creates a powerful virtual instrument which can provide
immediate graphical “snapshots” of selected inputs to monitor system performance. The
data logger also allows long term data to be collected, then graphed and analyzed to
ensure optimum performance of the System.
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The following chart is an example of a data chart from the MEMANLY® software. This
chart shows filtrate flow, TMP, flux and temperature. Many other data chart options are
available, such as permeability, instrumentation outputs (i.e. dissolved oxygen), tank
levels, UV transmittance, etc.
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Figure 17 Typical Data Chart from Siemens Software

C. Remote Control

In addition to the MEMLOG data logger, Siemens also offers Siemens Sm@rt Service
software into the HMI, which would be recommended in this potential application. The
Sm@rt Service would enable users to access the HMI screens via an internet connection.
Any control feature the HMI has programmed, the user would be able to perform on-
line. The is powerful feature that would allow maintenance personnel to make changes
to the process remotely as well as allow Siemens process engineers to assist with routine
cleanings or trouble-shooting. Conceivably, an internet connection would be provided
for The Project, allowing this feature to be utilized through a high-speed connection and
virtual private network (“VPN”) access.

Design Exercise: Disinfection
General

In addition to the extensive biological process outlined above, the System would utilize
disinfection to achieve established water quality objectives. Ultraviolet (“UV”)
disinfection would be selected for the subject site rather than chlorine or ozone
disinfection for several reasons:

I. UV disinfection would be effective at inactivating most viruses, spores, and cysts.

2. UV Disinfection would be a physical process rather than chemical. This eliminates
the need to generate, handle, transport, or store toxic/hazardous or corrosive
chemicals.

3. There would be no residual effect that can be harmful to humans or aquatic life.

4. UV Disinfection would have a shorter contact time (20 to 30 seconds with low
pressure lamps).

5. UV disinfection equipment would require less space.
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The filtrate from the membrane system would be conveyed to an in-line UV disinfection
system. The proposed disinfection system would be a UV Technologies Hallet™ system.
The unit would consist of three parallel units, each designed with a 12 gpm treatment
capacity, which would allow for full treatment with one unit on stand-by. The proposed
Hallet™ UV system would have a self-cleaning feature to minimize operation and
maintenance. If the transmittance or bulb strength falls below preset levels, an alarm
would notify an operator that the system would require maintenance.

Design Exercise: NSF/ANSI 55 Class A Certification

The Hallet system is NSF/ANSI 55 Class A certified at a minimum dose of 40 m)/cm2 the
unit will achieve a 4 log (99.99%) reduction of viruses, a 6 log (99.9999%) reduction of
bacteria, and an 8 log (99.999999%) reduction of cists. As demonstrated by these
established contaminant reduction ratings, it would be expected that the UV disinfection
process would reduce levels of bacteria (like coliform and Enterococcus) and viruses and
germs to levels significantly lower than required by the Basin Plan, the Ocean Plan, and
the General WDR before the effluent would reach the dispersal field.

Conceivably, the system could achieve NSF/ANSI 55 Class A certification with a dose of
55 mj/cm2. This certification would ensure the contemplated System has cleaning
equivalency to chlorination and, combined with the biological process, would treat water
to the effluent limits establishes by the Ocean Plan, the Basin Plan, and the General WDR
before the water would ever be discharged to the dispersal field.

Design Exercise: EPA FIFRA Certification
The Hallet UV system is also EPA FIFRA Certified, EPA Est. No. 075213-CAN-001.
Design Exercise: Ultraviolet (UV) Radiation Disinfection

To achieve the levels of disinfection outlined above, the contemplated System would rely
on the germicidal properties of the radiation emitted from UV, which has been used in a
wide variety of applications since the early 1900's. First used on high-quality water
supplies, ultraviolet light as a wastewater disinfectant evolved during the 1990s with the
development of new lamps, ballasts, and ancillary equipment. With the proper dosage,
ultraviolet radiation has proved to be an effective bactericide and viricide for wastewater,
while not contributing to the formation of toxic byproducts.

Design Exercise: Source of UV Radiation

The portion of the electromagnetic spectrum in which UV radiation occurs would be
between 100 and 400nm. The UV radiation range would be characterized further
according to wavelength as long-wave (UV-A), also known as near-ultraviolet radiation,
middle-wave (UV-B), and short-wave (UV-C), also known as far UV. The germicidal
portion of the UV radiation band would be between about 220 and 320 nm, principally in
the UV-C range. To produce UV radiation, lamps that contain mercury vapor would be
charged by striking an electric arc. The energy generated by the excitation of the
mercury vapor contained in the lamp would result in the emission of UV light

Design Exercise: UV Disinfection System Components and Configurations

The principal components of a UV disinfection system consist of (1) the UV lamps, (2)
the quartz sleeves in which the UV lamp is placed, (3) the supporting structure for the
UV lamps and the quartz sleeves, (4) the ballasts used to supply regulated power to the
UV lamps, and (5) the power supply which is used to power the ballasts. Three types of
ballasts are used: (|) standard (core cail), (2) energy-efficient (core coil), and (3)
electronic (solid-state). Ballasts are used to limit the current to a lamp. Because UV
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lamps are arc-discharge devices, the more current in the arc, the lower the resistance
becomes.

Design Exercise: Closed-Channel Disinfection Systems

A number of low- and medium-pressure high-intensity UV disinfection systems would be
designed to operate in closed channels. In the contemplated case, the wastewater flow
would parallel the UV lamps.

Design Exercise: Germicidal Effectiveness of UV Radiation

Ultraviolet light would be a physical rather than a chemical disinfecting agent. Radiation
would penetrate the cell wall of the microorganism and would be absorbed by the
nucleic acid, which would either prevent replication or cause death of the cell to occur.
The effectiveness of the UV disinfection process would depend on a number of variables,
including the characteristics of the UV disinfection system, the overall system hydraulics,
the presence of particles, the characteristics of the microorganisms, and the chemical
characteristics of the wastewater. The System’s O&M Manual would provide specific
steps to ensure continued effectiveness of the UV disinfection process.

Hallett

Figure 18 UV Disinfection Unit

2.12.

A

Disposal
General

Based on the size of the field required (see Equation |, page 41) the only feasible option
would be to reuse the existing dispersal fields by piping treated effluent back to the
resentences and controlling the quantity of effluent released to each property.

Once water would enter the dispersal fields, it would be expected that it would take 8 to
25 days to reach the Ocean. However, as demonstrated above, through the advanced
biological and UV disinfection processes, water entering the dispersal field would be
expected to meet the most stringent effluent limits for receiving water established by the
Ocean Plan, Basin Plan, and General WDR. The contemplated System’s dispersal fields
would only serve as an auxiliary protection mechanism designed to further polish the
effluent before introduction to the groundwater by applying the treated wastewater in
small volume doses with a significant rest between doses. This method would promote
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metal removal as described in this Study and would bolster removal of bacteria,
nutrients, and other constituents by allowing the subsoil to remain unsaturated.

Dispersal Field Configuration
I. Loading Rate and Field Area

Based on the dispersal field loading rates outlined in the LCP and allowed practice in
The City of Malibu, a loading rate of 0.2 gallons per square foot per day (“gpsfd”)
would be assumed and applied to the peak flow of 48,652 gallons per day to
determine the minimum dispersal field area:

Equation | Dispersal Field Equation and Calculation

48,6529€y
A:% -— day  _ 4326012 =5.58acres
b 02094 iy
where;

A = dispersal area required, ft?

_ deci gal _ gal
Q, = design wastewater flow rate, A ay = 48,652 A ay

— deci : gal _ gal
R, = design wastewater loading rate, /ﬂzoday =1.75 A «day

C. Piping and Distribution Design

Treated effluent would be pumped from the treatment facility to a main 4 inch pipeline
that would act as a pressure pipe and distribute the effluent to each property.

Each property would be connected to the pressure pipe with a smaller distribution pipe
and control valve. This valve and pipe would be sized based on the amount of water that
could be dispersed at each property and would range from % inch to 2 inches.

Odor Control

To avoid any odors of sewage origin in accordance with the General WDR, the active
odor control system would be designed to capture the air flow from the aerated
treatment tank using vapor-phase granular activated carbon. The active odor control
system would operate continuously as the contemplated System operates. Once the
carbon filter reaches the total adsorption capacity, the carbon canister would be
replaced, or “changed-out.” Spent carbon would be disposed or regenerated off-site for
future use.

The odor control unit would operate at least twice the treatment air flow rate to
maintain sufficient capturing of the anticipated odors. The odor control unit selected
would operate up to 400 cfm. The skid-mounted side-fan odor control unit provided by
Calgon Carbon Model HF-400 should be sufficient to meet this flow rate.

Carbon loading by odor compounds in the ventilated air would be anticipated due to the
adsorption properties of the granular activated carbon. For simplicity, hydrogen sulfide
would be assumed to represent the various other compounds that cause malodors, such
as volatile organic compounds (“VOCs”), amines and mercaptans. On the basis of a
hydrogen sulfide concentration of 5 parts per million (“ppm”) emitting from the trickling
filter air stream, the mass loading rate (and therefore, the change-out schedule) of the
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carbon could be estimated. Carbon canister change-outs for the Calgon Corp Model HF-
400 should be scheduled quarterly unless determined otherwise.

Carbon canister servicing should follow the manufacturer’s instructions including
maintenance, operation, carbon regeneration, handling and disposal. Operation and
maintenance (“O&M”) personnel should maintain a scheduled change-out or
regeneration event at a minimum of every three months. However, fluctuations of
humidity, temperature, and system loading could significantly affect the necessary
change-out schedule. In addition to observable conditions of prevalent odors from the
exhaust vent, O&M personnel could collect readings in the air stream using real-time
concentration monitors. Specifically, a portable monitor capable of detecting hydrogen
sulfide (H2S) could conceivably provide an indication of saturated conditions of the
carbon. An increased concentration of 50% from background levels for H2S would
provide an initial indicator that the carbon media has reached breakthrough and should
be changed-out. The O&M Manual would specify the procedures to ensure proper
carbon canister serving.

REMOVAL OF METALS IN SOIL BELOW DISPERSAL FIELD

To the extent that pollutants have not been addressed by the advanced biological and UV
disinfection treatments, the System’s dispersal field would provide further protection for
receiving waters by facilitating the additional removal of metals and other pollutants from
the treated wastewater. The contemplated System’s dispersal field would achieve this
pollutant and metal removal by applying the treated wastewater to the dispersal field in
small volume doses with a significant rest between doses. This variable dosing method
would be anticipated to be particularly effective in removing metals and other pollutants
from effluent because it should help prevent the dispersal field’s soil from becoming
saturated and would allow the dispersal field to retain its retention capacity. Movement
of metals, bacteria, nutrients, and other pollutants through the dispersal field should be
minimal as long as the retention capacity of the soil is not exceeded, and the
technologically advanced dispersal field will achieve this requirement. See generally,
Appendix F (Joan E. McLean and Bert E. Bledsoe, Behavior of Metals in Soil,
Environmental Protection Agency Ground Water Issue, EPA/540/S-92/018, October
1992).

Dispersal Field Disposal Conclusions

I.  For this design study, the following items were addressed by the dispersal field
system design:

a. The System would be designed to meet all parameters listed in Table 3 prior to
discharge to the dispersal field. As demonstrated by the ratings from System
component manufacturers Siemens and Hallet, it would be expected that the
System would meet the most stringent Ocean Plan, Basin Plan, and General
WDR guidelines before the effluent would ever be discharged to the dispersal
field.

b. The dispersal field distribution system would be designed to allow for pressure
dosing of each dispersal field in small quantities to promote additional effluent
polishing and metal and other priority pollution concentration reduction prior to
groundwater contact. This pressure dosing would reduce the chances that the
retention capacity of the soil would be exceeded and could limit potential
cumulative impacts of on and off-site influences.
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SECTION 6- DESIGN STUDY: MONITORING, DESIGN ASSUMPTIONS,

PART I-

1.01.

PART 2-

2.01.

OPERATION & MAINTENANCE, AND OTHER REQUIRED
REPORTS

DISPERSALFIELD OFF-SPEC WATER CONDITIONS

General

The contemplated System has been designed to address a variety of potential operational
concerns through an automatic control and monitoring system. Specifically, the System
has been designed to address the following (among other) areas of concern potentially
detrimental to water quality:

Flow over 48,652 gallons per day (“gpd”)
Manufacturer process points (turbidity)

Nitrogen limit

Disinfection system malfunction of low transmittance

In the event the contemplated System identifies one of these concerns, the System
would initiate an “off-spec” water protocol for those critical system parameters. The off-
spec water protocol would be designed to address and prevent water quality issues
before they occur.

The off-spec water protocol would open a valve located after disinfection and recycle all
of the water to the equalization/off-spec water tank, when a critical parameter would be
recognized, preventing discharge to the dispersal field. For example, it the event
discharge would be approaching 48,652 gallons in a single day, the off-spec water
protocol would automatically be triggered and water would be recycled and stored in
the equalization tank until such time discharge was possible. The off-spec water tank
would be designed to handle twelve hours of off-spec water flow at the maximum flow.
This system in turn would allow for a twelve-hour response time for any conditions not
brought into compliance by recirculating the water.

DESIGN STUDY: GROUNDWATER MONITORING PROGRAM

Groundwater Elevation Monitoring Narrative

Groundwater elevations would be monitored by pressure transducers placed in four
locations on Broad Beach Road and four locations south of the dispersal fields (see Figure
20, page 44). Groundwater wells would be installed consistent with applicable codes and
regulations and under the direction of a licensed geologist.
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Figure 19 Typical Groundwater Monitoring Well Detail

Figure 20 Contemplated Monitoring Well Locations
2.02.  Monitoring Well Locations

For this design study, it has been assumed that the operating entity would be required to
install monitoring wells upstream and downstream of the dispersal fields and at the
perimeter of the project area. To ensure that the contemplated System would not have
deleterious impacts on receiving waters, EE| proposes utilizing eight groundwater
monitoring wells (see Figure 20 page 44). The monitoring wells would be installed in
accordance with California Well Standards and LA County Well Requirements
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2.03.  Design Study: Sampling
2.04.  Analytic Methods

Analytic methods for reporting purposes should conform to CDPH as described in
40 CFR part 136.

A. Sampling Forms

The first monitoring report should include the Monitoring Well Sampling Form to be
prepared by EEIl once monitoring frequency is established by RWQCB. Initial form
notes should also include lab information as well as test procedure for all sampled
constituents.

B. Sampling Frequency (Proposed)

Constituent Units Minimum
Frequency
Of Analysis

Groundwater level Hundredth Ongoing (recorder)
Ph pH units Quarterly
Total and fecal coliform MPN/100mL Quarterly
Enterococcus MPN/100mL Quarterly
E. Coli MPN/100 mL Quarterly
BOD:s mg/L Quarterly
Ammonia-N mg/L Monthly
Nitrate-N° mg/L Monthly
Nitrite-N mg/L Monthly
Organic nitrogen mg/L Monthly
Phosphorus mg/L Quarterly
Caffeine mg/L Quarterly
MBAS mg/L Quarterly
TDS(Total dissolved solids) mg/L Quarterly
Boron mg/L Quarterly
Chlorine mg/L Quarterly
Sulfate mg/L Quarterly
Priority pollutant scan Annually

2.05.  Design Study: Groundwater Discharge to Surface:

Though highly unlikely based on the contemplated System’s design, any discharge from
the groundwater to the surface or surface water, which Regional Board staff identifies as
related to the treatment plant operation and disposal of effluent, should also be sampled
by the Dischargers (a) at the surfacing location, (b) at a background location and/or
upgradient location and (c) at the effluent sampling point. Testing in a California certified
laboratory should be for three of the following: caffeine, an endocrine disrupter,
methylene blue active substances (“MBAS”) or a tracer placed in the dispersal field and
sampled at an interval sufficient to allow subsurface transport. A report confirming test
results should be delivered to the Executive Officer 30 days after the effluent's
appearance at the surface. If Regional Board staff would determine that an equivalent
proportion of the chemicals, regardless of the absolute magnitude, are present in the
discharged fluids and the effluent or discharge, the fluid should be considered an illicit
discharge to the surface, which would be prohibited. If the System would discharge to
the surface, it would constitute a violation of the General WDR.

2.06.  Design Study: Water Table Elevation:
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If the System is implemented and Regional Board staff determines that discharge has
occurred when the water table is five feet below the base of a dispersal field, the
discharge shall be considered an illicit discharge to the groundwater, a Water of the
State, which would be prohibited.

DESIGN STUDY: DESIGN ASSUMPTIONS

Design assumptions may be more conservative than RWQCB effluent limitation and
should not be misinterpreted as average effluent quality or expected effluent quality.

DESIGN STUDY: OPERATION AND MAINTENANCE

In accordance with General WDR requirements and to ensure that the operation of the
System does not harm the beneficial uses of surrounding water or contribute to the
degradation of the receiving water, the System operators will develop and follow an
O&M Manual. A copy of this O&M Manual will be made available to the RWQCB.

Design Parameters

Design parameters should be monitored to adjust the MBR treatment for optimum
performance. Remote telemetry and O&M guidance should be provided to determine
the operational conditions of the contemplated System. The O&M Manual should
describe the procedures necessary to operate and maintain the treatment system within
the design control parameters. Due to the variability of ancillary equipment as well as
allowing “or equal” items for non-process equipment, the O&M Manual could not be
provided until after start-up but prior to final sign-off by the City of Malibu. O&M
contract would also be provided at that time.

The minimum qualifications recommended for the wastewater treatment operator to
operate the treatment system would be Grade lll as classified by the California State
Water Resources Control Board (Title 23 CCR Division 3 Chapter 26). The System
would be operated by a Grade V licensed operator.

Inspections and maintenance requiring entry into the contemplated treatment system
tanks (e.g., replacing the fine air diffusers) should only be performed by trained personnel
under the permit-required confined space entry procedures required by Cal/OSHA
regulations (Title 8 CCR Section 5157). Inspections and maintenance would be
performed by trained personnel who would follow the procedures required by State and
Federal law. System shutdowns would be expected on a regular basis for routine
maintenance. System shutdowns may also be experienced during unexpected situations
such as emergency situations such as power failure, weather-related events, and
equipment failure. If the System is implemented, routine maintenance items that may
require a system shutdown are anticipated to be identified in the O&M Manual.

Design Study: Mounding Monitoring

If the contemplated System is implemented, the O&M Manual would provide detailed
management practices to be employed with the System’s advanced controls to help
prevent any potential mounding due to any on or off-site influences. In the unlikely event
separation between the base of the dispersal field and groundwater table would be less
than five feet, the O&M Manual would specify procedures so that the discharge to the
affected area would not occur until minimum separation would be achieved.
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SECTION 7- DESIGN STUDY: CONCLUSIONS

PART |- GENERALLY Engineering Inc
7475 Carmelita Ave.

The Study shows that a commercial advanced onsite wastewater treatment system that Atascadero, CA
would not exceed maximum average flow of 48,652 gpd is technically feasible for the 932422
residences and beach club included within the BBGHAD boundaries at a cost exceeding
$39.000.000, which does not include land acquisition fees, permitting costs, or costs or Tel: 805.772.0150
operations and maintenance. While real estate valuation is beyond EEl's expertise, the Fax: 805.772.0813
land acquisition costs could be equal to or more than the estimated $39,000,000 cost of
the contemplated wastewater treatment system. Permitting fees and costs would need ensitu@ensitu.com

to be added as well to get a more accurate true cost for this alternative.

The relatively high cost of any single, integrated wastewater treatment facility for the Page 47 of 50

entire BBGHAD (estimated at approximately $39,000,000), coupled with the
approximately equally expensive land acquisition costs (estimated at another
$39,000,000), equates to approximately $78,000,000 in total land acquisition and
construction costs for a contemplated BBGHAD WWTS.!

The potential cost of an integrated WWTS for the BBGHAD renders it appropriate to
consider and analyze the potential future conversion of each individual BBGHAD
structure requiring a wastewater treatment device to AOWTS as a means of legal and
technical compliance. EEl estimates that between 20-30% of the residences within the
BBGHAD boundaries have already constructed AOWTS on their individual parcels.
Conservatively estimating that up to 80 individual AOWTS would be needed to convert
the entire BBGHAD to advanced individual treatment, the total estimated costs would
be $16,000,000 (80 x $200,000), a fraction of the cost of a single, integrated WWTS for
the BBGHAD.

PART 2- EFFLUENT TREATMENT IN THE SYSTEM

The contemplated System would employ MBR technology which would allow the
Operator to address site-specific discharge challenges including effluent quality, system
performance and reliability, cost effectiveness, and limited installation area, while
remaining mindful of the proximity of the site to the Ocean. The System would also
utilize an advanced UV Light System for disinfection, rather than relying on toxic or
hazardous chemicals which would be stored onsite. Through this advanced system,
effluent would likely exceed applicable water quality standards when the effluent exits
the System before it would be discharged into the dispersal field. As demonstrated in
the Study, it would be expected that the MBR and disinfection would reduce nitrogen
ammonia, bacteria, viruses, and other pollutants to level significantly lower than required
by the Ocean Plan, the Basin Plan, or the General WDR.

It should be noted that effluent from AWOTS also meet or exceed applicable water
quality standards when the effluent exits the AOWTS, and effluent similarly complies
with the Ocean Plan, the Basin Plan, or the General WDR.

PART 3- DISPERSAL FIELD AUXILIARY POLISHING

The contemplated System’s dispersal fields would serve as an auxiliary protection
mechanism designed to further reduce pollutant and metal content in the effluent before

| This estimate does not include costs associated with permitting and technical study required for the
contemplated WWTS. Such permitting and technical study costs for the BBGHAD beach restoration
project, by comparison, exceed $15,000,000.
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introduction to the groundwater by applying the treated wastewater to the dispersal filed
in small volume doses with a significant rest between doses.

The Site’s geological characteristics makes it highly unlikely groundwater will ever be
within five feet of the bottom of the dispersal field. However, in the rare event the
required five feet could not be maintained between the base dispersal field and the
groundwater level, the dispersal field’s advanced controls should prevent discharge to
the field. Equalization tank storage and management practices should ensure that no
discharge will occur to the affected area until minimum separation could be obtained.

MONITORING AND OPERATIONS AND MAINTENANCE

To ensure that the contemplated System would be maintained and operated to achieve
the water quality levels specified in this Study, the operators of the contemplated System
would employ an extensive monitoring program and follow a carefully developed
operations and maintenance plan. The contemplated System would be overseen by a
Grade V rated operator and would be run in conjunction with a variety of water
conservation efforts and best management practices and plans so that the effluent from
ongoing Site operations would have insignificant effects on receiving waters.

It should be noted that effluent from properly functioning AWOTS also meet or exceed
applicable water quality standards and have insignificant effects on receiving waters.

COST OF IMPLIMENTING THE RECCOMENDATIONS IN THIS
STUDY

Costs were based on the costs associated with the Civic Center Wastewater Treatment
Facility.

Table 10 Cost of Implementing the Recommendations in This Study

Description Quantity Unit Unit Price Amount
Collection System
Gravity Sewer 4811 Linear Foot 580 $2,790,380
Manholes 14 Lump Sum 11000 $154,000
Lift Stations 5 Lump Sum 175000 $875,000
Force Main 5376 Linear Foot 580 $3,118,080
Total Collection System $6,937,460
Wastewater Treatment Facility 40000 Gallon Treated 217 $8,685,162
Treated Water Distribution
Force Main 5200 Linear Foot 580 $3,016,000
Connect to Residence 80 Lump Sum 30000 $2,400,000
Total Distribution System $5,416,000
Dispersal System
Dispersal Field Equipment and 243260  [Square feet 50 $12,163,000
Installation
Total Dispersal System $12,163,000
Total Construction Cost $33,201,622
Engineering, Arcitecture, Permittifrcent of Total Contruruction Cost 10% $3,320,162.16
Contingency rcent of Total Contruruction Cost 10% $3,320,162.16
Total Construction Cost
With Engineering and $39,841,946
Contingency
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