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Project Implementation

« Phase 1 Project
=  Wastewater collection system
=  Civic Center Wastewater Treatment Facility
= Recycled water distribution pipeline

 Phase 2 Project
= Wastewater collection system pipeline extension

= Civic Center Wastewater Treatment Facility
expansion

= Recycled water distribution pipeline
 Phase 3 Project

= Wastewater collection system pipeline extension
= Recycled water distribution pipeline
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Just as a reminder, this is what we did in the field program last summer
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Priorities for Reuse

1. Maximize reuse for landscape
Irrigation

2. Maximize reuse for other non-potable
uses

3. Groundwater injection

4. Winter Canyon percolation
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Checkpoints to Project
Implementation

Checkpoint Yes “

1. Has recycled water reuse been
maximized?

2. Is there sufficient groundwater
injection capacity?

3. Will injected water flow to Malibu
Creek and/or Lagoon?

4. Will groundwater quality be impacted
by the injection?

5. Will there be ocean water quality
impacts?

6. Is the project permittable?




2013 Field Program

e 9 additional monitoring wells (7 to
bedrock; 2 shallow alluvium)

o Shoreline Resistivity Survey

 Pumping and Injection Testing

e Groundwater Model Update (in
progress)


Presenter
Presentation Notes
Just as a reminder, this is what we did in the field program last summer



Additional Monitoring Wells

- "t
i, -_-;_MCWP MW04d& S
VIC=

Eenter Wiy 1
“_-—--_-_,_ .-_\:“*—-—“____hﬁh:; MAAP-MWOT

— f-‘*:_-—_‘_._ o MCWP-MW06
\1';5. = 'E;m_ghway“
o '. hAGlBUL R['l-'v‘f =
_.-‘___._-—- ; T

/

: i
G- MWOQ Ma,r,bh

U 5 Olony,

@® New Monitoring Well € 2013 Google Cooale
. - L\
@ Existing Test Well




Electrical
Resistivity




Injection Testing

e Step-Injection Testing

e 24-hour Continuous Injection Testing




Modeling Strategy to Support

@ Design and Analysis

Groundwater Injection
Analysis (MODFLOW)

Salt-Nutrient Loading and Analytical Ocean
Mixing Models Diffusion Analysis
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Sources and Sinks for
Groundwater Flow System
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Groundwater Model
(MODFLOW) Update

* Update Hydrogeology
! « Calibration
. Scenario Planning and Analysis

o Sensitivity Analyses




Model Calibration Strategy

 Compare model-calculated ground
water elevations to field measurements
for transient simulation 2003-2012

 Compare model-calculated hydraulic
responses with field observations
during injection testing
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This summarizes the calibration strategy



i Recalibration Shows Good
‘M Results

Observed vs. Computed Target Values
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Model Application Runs

» Effects of proposed injection on
groundwater elevations

e Maximum injection rates

« Effects of proposed percolation in
Winter Canyon
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The calibrated model was then used to evaluate three general classes of scenarios. All are ‘worst-case’ and assume no irrigation with recycled water
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Scenarios Evaluated

e Baseline (current conditions)

 All disposal to injection (no percolation
or irrigation)
= Phasel
= Phase 2
= Phase 3

 All disposal to injection and Winter
Canyon percolation
* Phasel
= Phase 2
* Phase 3
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All scenarios assume no irrigation with recycled water (so more is injected)
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Model Results Demonstrate
Sufficient Injection Capacity

Phase 1 Phase 2 Phase 3
Particles to Lagoon? No No No
Design Requirements
To?al I?ecycled Water Produced - No 191,000 361,000 507,000
Irrigation (gpd)
Estimated Annual Reuse for Irrigation 68,000 176,000 299 000
(gpd)
Needed Injection Rate (gpd) 123,000 185,000 208,000
Model Results (assuming no reuse for irrigation)
Available Injection Capacity (gpd) 311,135 497,642 611,654
Percent Factor of Safety 252% 269% 295%

Draft
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Calibration results on the re-calibrated model


Model Results Demonstrate
Sufficient Injection Capacity

Capacity (gpd)

Phase 1 Phase 2 Phase 3
Particles to Lagoon? No No No
Design Requirements
To?al I?ecycled Water Produced - No 191,000 361,000 507,000
Irrigation (gpd)
Estimated Annual Reuse for Irrigation 68,000 176,000 299 000
(gpd)
Needed Injection Rate (gpd) 123,000 185,000 208,000
Model Results (assuming no reuse for irrigation)
Available Injection Capacity (gpd) 311,135 497,642 611,654
Percent Factor of Safety 252% 269% 295%
Winter Canyon Backup Percolation 50,000 100,000 100,000

Draft
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We also give the model head constraints or parameters under which it must perform.  The general restriction is that groundwater elevations cannot reach within 5 feet of the ground surface in Phases 1 and 2, or within 2 feet of the ground surface in Phase 3. This is constraint is to protect the existing septic system operations (which is no longer an issue once Phase 3 has been implemented).  There are exceptions to this general rule; some locations are topographically lower than others and/or experience higher groundwater elevations in the shallow alluvium.
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Mounding Analysis — Location 1
(Project lowers groundwater elevations)
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Mounding Analysis — Location 1
(Project lowers groundwater elevations)
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Mounding Analysis — Location 1
(Project lowers groundwater elevations)
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Mounding Analysis — Location 1
(Project lowers groundwater elevations)
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Mounding Analysis — Location 2
(Project lowers groundwater elevations)
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Mounding Analysis — Location 2

(Project lowers groundwater elevations)
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Mounding Analysis — Location 2
(Project lowers groundwater elevations)
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Mounding Analysis — Location 2

(Project lowers groundwater elevations)
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Mounding Analysis — Location 2
(Project lowers groundwater elevations)
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We also give the model head constraints or parameters under which it must perform.  The general restriction is that groundwater elevations cannot reach within 5 feet of the ground surface in Phases 1 and 2, or within 2 feet of the ground surface in Phase 3. This is constraint is to protect the existing septic system operations (which is no longer an issue once Phase 3 has been implemented).  There are exceptions to this general rule; some locations are topographically lower than others and/or experience higher groundwater elevations in the shallow alluvium.
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Mounding Analysis — Location 37

(Project lowers groundwater elevations)
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Land surface at 15.6 feet; base constraint at 14.6 feet


Mounding Analysis — Location 37

(Project lowers groundwater elevations)
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Land surface becomes 16.5 ft for bottom of pond and 20 ft for surrounding area. Base constraint of 15.5 ft.


Mounding Analysis — Location 37

(Project lowers groundwater elevations)
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Mounding Analysis — Location 37

(Project lowers groundwater elevations)
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Mounding Analysis — Location 37

(Project lowers groundwater elevations)
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Mounding Analysis — Location 37

(Project lowers groundwater elevations)
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Groundwater Elevation
Analysis Locations
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We also give the model head constraints or parameters under which it must perform.  The general restriction is that groundwater elevations cannot reach within 5 feet of the ground surface in Phases 1 and 2, or within 2 feet of the ground surface in Phase 3. This is constraint is to protect the existing septic system operations (which is no longer an issue once Phase 3 has been implemented).  There are exceptions to this general rule; some locations are topographically lower than others and/or experience higher groundwater elevations in the shallow alluvium.
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Mounding Analysis — Location 12

(Project lowers groundwater elevations)
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Mounding Analysis — Location 12

(Project lowers groundwater elevations)
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Mounding Analysis — Location 12

(Project lowers groundwater elevations)
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Mounding Analysis — Location 12

(Project lowers groundwater elevations)
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Mounding Analysis — Location 31
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Mounding Analysis — Location 31
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Mounding Analysis — Location 31
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Mounding Analysis — Location 31
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Mounding Analysis — Location 31
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Mounding Analysis — Location 45

(Project lowers groundwater elevations)
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Mounding Analysis — Location 45

(Project lowers groundwater elevations)
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Mounding Analysis — Location 45

(Project lowers groundwater elevations)
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Mounding Analysis — Location 45

(Project lowers groundwater elevations)
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Mounding Analysis — Location 45

(Project lowers groundwater elevations)
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Flow Analysis — Where does the
Injected water go”?

 Used MODPATHEG6 for particle tracking

4 * Simulated flow paths of injected water

e Used MODFLOW results as basis
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This summarizes the calibration strategy



Phase 1 — Flow Location

(no flow to Lagoon or Creek)
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Phase 2 — Flow Location

(no flow to Lagoon or Creek)
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Phase 3 — Flow Location

(no flow to Lagoon or Creek)
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Winter Canyon Percolation
Modeling Goals

e Evaluate the impacts of percolation in
Winter Canyon while injecting in Civic

; Center

s * Focus on potential mounding effects at

| pase of Canyon (mounding analysis

ocations 1 and 2)

e Goal is to determine if Winter Canyon
percolation can be conducted jointly
with injection or as back-up
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Flow Analysis


Winter Canyon Percolation
Modeling Results

* Winter Canyon percolation is backup to
Civic Center injection

e Can percolate 50,000 gpd in Phase 1

e Can percolate 100,000 gpd in Phases 2
and 3
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Flow Analysis


Groundwater Model
Conclusions

« Groundwater Basin has sufficient
Injection capacity for all project phases

 |njection capacity has large safety
factor

« Groundwater levels are presently close
to land surface elevations in several
locations

* Project will lower groundwater levels



Next Steps in Groundwater
Modeling

e Sensitivity Analysis
= Lower hydraulic conductivity and storage
coefficient for Civic Center Gravels

= Higher hydraulic conductivity for Low
Permeability Layer

e Sea Level Rise Evaluation




Model Strategy to Support
Design and Analysis

Groundwater Injection
Analysis (MODFLOW)

alt-Nutrient Loading and
Mixing Models

Analytical Ocean
Diffusion Analysis

Injectate

' gl
igig

Percolation

Mixing

Flow into & out 8
groundwater basin
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The data from the field program was then fed in to a succession of models that are used to evaluate the impacts of the proposed project on groundwater quality


Salt-Nutrient Loading and
Mixing Models

Allows for estimate of assimilative
capacity used by Project

Results feed into ocean water quality
analysis

Utilizes water balance components from
MODFLOW model

Being conducted ‘as we speak’

Results will simulate changes in
groundwater quality
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Make sure to say what assimilative capacity


Loading Approach Uses Land
Use and Applied Water

List of Land Uses
« Agricultural Commodities * Park (Private)
Anartmgntc 2 Docl/Otbhar D +i LEacilityv (Cit )
Loading Landuse Landuse Factors
* Dairy Crop Coefficient te)
* Golf Irrigation
* |rrigated Agriculture Fertilizer/Amendment
* lrrigated Vine (Salts)
* Non-Residential Urban Livestock (Salts)
* Non-irrigated Fertilizer/Amendment
Agriculture (Nutrients)
* Parks and Camps * Livestock (Nutrients)
* Residential * Uptake/Offtake
* Rural Residential (Nutrients)
* Schools * Other losses (Nutrients)
* Vacant &- Municipal Inputs (Salts)
Commercial/Industrial Municipal Inputs
* Vacant Residential (Nutrients) °
» Water
— T T T I TOuT U TR
« Miscellaneous Commercial Spaces * Tidelands
« Miscellaneous Industrial * Transitional Use
* Motels « Utilities
« Non-irrigated Vineyards * Vacant Commercial Land
 Nurseries ¢ Vacant Industrial Land
« Office Buildings « Vacant Residential Land
« Orchards * Volunteer Fire Departments
« Orphanages * Warehouses

« Outdoor Recreational Facilities (Private) ~ * Wastelands

+VVater sources




Basin Characteristics are
Analyzed to Yield Load Estimates

Precipitationand
Applied Water Demand /| ¥

Recharge/
Storage

"v—;"w

» Salt Load

i

({

B . e

% » e

Related Factors |
and Attributes
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Water source & quality, Eto, surface soil texture, precipitation


Mixing Modeling Results -
Example

e s s o ™ | Evaluate future

- - - No-Project (Average Baseline) - Scenang bage d
on projected land
and water use

2020
2025
2030
2035
2040

Water Year

« Compare
projected future
concentrations to
Water Quality
Objectives



Model Strategy to Support
-:“p Design and Analysis

Groundwater Injection Salt-Nutrient Loading and
Analysis (MODFLOW) Mixing Models

Analytical Ocean
Diffusion Analysis

Injectate

|
R A |

y 3

Percolation

Mixing

Flow into & out of
groundwater basin
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The data from the field program was then fed in to a succession of models that are used to evaluate the impacts of the proposed project on groundwater quality


Ocean Water Quality Analysis

 Compare nitrate load from groundwater
basin with Project to that from Hyperion

& - Consider Ocean Plan water quality
objectives
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Simulation does not take into account offshore mixing/energy
We’re a drop in terms of loading compared to Hyperion
No bacteria being disposed (disinfected tertiary)
Nutrients being diffused can be uptaken by kelp





Meeting Agenda

|.  Introductions
Il. Project Implementation

lll. Groundwater Injection Studies and Findings
«  Model Update
«  Salt and Nutrient Management Plan
«  Ocean Water Quality Analysis

V. CEQA/EIR Analysis

V. Conclusions




EIR Status

* Biology/Habitat, Tree and Cultural
Surveys completed

* Presently completing impacts analysis

 Work on design aspects of project —
architecture and landscape architecture

* Anticipated release date for Draft EIR —
April 14, 2014




View 3 — Plant Site as seen from Pacific Coast
HhigreestidCH) PCH and Civic Center Way




Plant Site — 5-years Post-Construction

| -P 2 f Pagific Coast
‘&ﬁg&@ ﬁ@lﬂé&s sseen fepm Pasitis

PCH and Civic Center Way

Draft
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Olive green foliage is existing plants



Plant Site — Landscape at Maturity

lew % ant %te as seen rom Pacifjc Coast
E!%n as s oné\?s

IVIC enter vway

Draft



Meeting Agenda

|.  Introductions
Il. Project Implementation

lll. Groundwater Injection Studies and Findings
e Model Update
e Salt and Nutrient Management Plan
«  Ocean Water Quality Analysis

V. CEQA/EIR Analysis

V. Conclusions




Checkpoints to Project
Implementation

1. Has recycled water reuse been
maximized?

2. Is there sufficient groundwater v
injection capacity?

3. Will injected water flow to Malibu v
Creek and/or Lagoon?

4. Will groundwater quality be impacted
by the injection?

5. Will there be ocean water quality 3
impacts?

6. Is the project permittable? o

® - in progress




Questions?




-----

Stakeholder Meeting
Civic Center Wastewater Treatment Faclility

February 27, 2014



Malibu Fluvial history - old bedrock
confi '

Dume Terrace

Bedrock

B0 ka
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Data Analysis Activities

e Hydrostratigraphy analysis

 Groundwater level data compilation
and analysis

« Hydraulic testing data evaluation

e Data collection and analysis for model
iInput



Hydrostratigraphy Update




Groundwater Level Data Analysis
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Model File Update

 Water Use

 Lagoon Stage and Creek Flows
e Groundwater Elevation
 Bedrock Depth and Stratigraphy

e Other (ET, precipitation, etc.)



Basin Water Use
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Annual Water Use, Book 308
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Lagoon Stage
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Malibu Groundwater Injection Feasibility, Phase 3

City of Malibu, California

Summary of Malibu Lagoon Barrier Beach Conditions by Year

Year Barrier Beach Breached, Creek Open Barrier Beach Intact, Creek Closed

2003 January 1-July 9; November 4-December 31 July 10-November 3

2004 January 1-May 1; June 3-June 21; October 19-December 31 May 2-June 2; June 22-October 18

2005 January 1-August 15; September 13-December 31 August 16-September 12

2006 January 1-June 10; August 23-October 28; November 30-December 31 June 11-August 22; October 29-November 29

2007 January 1-April 28; October 20-November 2; December 2-December 31 April 29-October 19; November 3-December 1

2008 January 1-May 17; May 29-June 29; November 26-December 31 May 18-May 28; June 30-November 25

2009 January 1-April 18; May 2-June 18; October 15-November 1; April 19-May 1; June 19-October 14;
December 2-December 31 November 2-December 1

2010 January 1-April 27; May 5-May 11; May 22-June 8; October 8-October 26; April 28-May 4; May 12-May 21; June 9-October
November 3-December 31 7; October 27-November 2

2011 January 1-June 26; October 7-December 31 June 27-October 6

2012 January 1-May 14; June 10-June 22, December 2-December 31 May 15-June 9; June 23-December 1

2013 (to March 21-March 26; April 9-May 16; June 18-

9/30) January 1-February 28, March 8-March 20; March 27-April 8; May 17-June 17 September 30

Source: LA County lifeguard daily records, 2003-September 2013.
Path: O\Proj-12\WRM\2012-007 Malibu Deep Inj Support\DatalLagoon Breach-Flood Dates\Lagoon Open-Closed Dates xls
Date: 10/2/2013 anm

& STONE ENVIRONMENTAL, INC



Groundwater Elevation

Water Level Elevation*

Malibu Lagoon Stage
A———-aA Groundwater Level in Well*

Location
@ Monitoring Well

0
5
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Number of Measurements 7406
et NAvDsg  ange of Elevation® 5.58 to 16.25
Average Elevation™ 13.08
Screen Midpoint Elevation* -1.25

I
T 0 1000 2000
Scale (feet)

Data Sources (from Stone Environmental):
Water Levels:
Malibu Wells gdb 2013 10 04 mdb, Table tbiWaterLevels
Malibu Wells gdb 2013 10 04 mdb, Table tbiWaterLevels_Transducers

Well Construction:
Malibu Wells gdb 2013 10 04 mdb, Table Wells 082026

Specifically [gryWaterLevels_Master-Text-Rounded-Justified_v5.txt
from A Macrellis 10/24/2013 4:32 PM]

Malibu Lagoon Stage:
Specifically [qryWaterLevels_Master-Text-Rounded-Justified_v5.txt
from A Macrellis 10/24/2013 4:32 PM]-->Lagoon_4452007903

Figure 2.7 - Hydrograph and location for well SMBRP-10C 4458021007 . McDonald eMormsg




Water Level Elevation* Location

Malibu Lagoon Stage @ Monitoring Well
A——aA Groundwater Level in Well*
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Water Levels:
Malibu Wells gdb 2013 10 04.mdb, Table tbiWaterLevels
Malibu Wells gdb 2013 10 04. mdb, Table tbiWaterLevels_Transducers
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2000 2002 2004 2006 2008 2010 2012 2014 Well Construction:
Malibu Wells gdb 2013 10 04.mdb, Table Wells 082026
Number of Measurements 44 Specifically [qryWaterLevels_Master-Text-Rounded-Justified_v5.txt
et NAVDgg  kange of Elevation® 41.12 t0 59.2 from A Macrels 10/24/2013 4:32 PMI
Average Elevation® 49.97 mnn;mm?m:ammm Master-Text-Rounded-Justified_v5.txt
Screen Midpoint Elevation* 4017 from A Macrellis 10/24/2013 4:32 PM]—>Lagoon_4452007903

Figure 2.7 - Hydrograph and location for well LAMW-3 4458021013 : McDonald &an'ssg




Bedrock and
Hydrostratigraphic Mapping

Classed Post

Symbol Number
A 1102
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+ 0w N
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A 1210121

Explanation

4 Bridge Boring
@ Historic Malibu
Company Well

@ Historic Residential
Well (TBD)

o Bedrock Outcrop

B Izbicki Resistivity

4 Miscellaneous Borings

= Miscellaneous Borings
(Greater Thans)

Control Paint

A MASW Pick

Limit of areas under which
bedrock is set at 30 feet
below landsurface.

XMmin-6347317.758, XMax-6357317.759
Grid Spacng - 10 feet

Projection: Cailfomia State Plane V NADESR
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Numerical Codes

-MODFLOW-2005 USGS code for simulation of 3-D groundwater flow
-MODPATH6 USGS code for particle tracking
-SEAWAT USGS code for simulation of salt/fresh water interface

-GMW-2005 USGS code for groundwater management using optimization

-PEST Numerical code for parameter estimation and sensitivity analysis
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Upland Runoff Recharge -- Map showing extent of contributing upland areas



Malibu
Canyon
Road

Sycamore
Village

Pepperdine
Meadows
Rain
Gage

S \\\«\\ IIIm’ ” l}}l‘ll‘l}ﬂl]';

Selected locations within the study area

fllll
LT

lllln

Pacific
Coast
Highway
(PCH)




HH- H T T
N mEEAE
| g
-
ins
NEEE
‘ﬁ'- EEN
E
; T1
T

i = 13
1 * - =
o1 | 2
o H : ]
.I_I
| I_I |
=
I,
|l H'-
SEEe!

I

H ||
EEEE I
- - ‘h.—ﬂ-
j
B
|
1
111
N
NN
|
[H| L
| |
|
|
- -
T
|




Explanation

General head boundary for flooded conditions.

General head boundary for breached conditions. |

General head boundary for both flooded and
breached conditions.

Specified head boundary condition

No flow boundary condition
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Figure 1. Map showing numerical model extent and boundary conditions for model layer 1.
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Areas of Alluvial
Waste Water Dispersal

_ All other colors represent upland
i contributions and are labelled
by zone on the figure.

Recharge from onsite waste dispersal



Explanation
Areas of Alluvial
Irrigation Recharge

All other colors represent upland
contributions and are labelled
by zone on the figure.
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Recharge from excess irrigation




Explanation
Areas of No Recharge
(Inactive, Paved, etc.) ‘

All other colors represent upland | | —
contributions and are labelled -
by zone on the figure.

Model recharge from precipitation and upland runoff




Malibu Hydrograph SMBRP-11_4458007018

Water Level Elevation (feet NAVD88) Model Layer 1 Screen Info: Yes
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Calculated vs. observed water level at SMBRP-11 for the period 2003-2009
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