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Study Objectives

= Evaluate the cumulative impact of subsurface waste
water dispersal on ground water levels in the Civic
Center area

m Refine existing numerical ground-water flow model with
additional data

m Use the numerical model to evaluate hydrologic effects
of waste water dispersal
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Stone (2004) Risk Assessment
of Decentralized Wastewater
Treatment Systems in High
Priority Areas in the City of
Malibu, California.

Questa (2005). Malibu Civic
Center Integrated Water
Quality Management Feasibility
Study.
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MAP 2: STUDY AREA BASE MAP WITH 1-METER SATELLITE IMAGERY AND PARCEL BOUNDARI
Risk Assessment of Decentralized Wastewater Treatment Systems in High Priority Areas . .~ "

. in the City of Malibu, California
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Malibu Tributary
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lodel Development

© Uncontined and confined aquifers -
Ground -waler flow and storage changes € Ephemeral streams — Exchange of waler

© Faults and other barriets — Resistance 1o wilh aquiters
horizontal ground -water flow © Reservpirs — Exchange of water with
@ rine-grained contining units and interbeds aquifers
© Confining units - Ground-water flow and & Pecharge rom preciphation and irrigaticn
slorage changes { Evapotranspiration
© FRuvers— Exchangs of waler with aquilers @ weils — Withdrawal or rechargs at speci-
© Drams ang springs—Discharge of water tied rates

from aguifers

Figure 1. Features of an aquifer system that can be simulated by MCDFLOW.

: Cells inside of
Cells outside of aquifer system
aquifer system

Figure 2. Example of model grid for simulating three-
dimensionai ground-water flow.
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Bedrock, Terrace,
and Landslide

Deposits
Floodplain
_, : Alluvium
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Modified from
Yerkes and Campbell, 1980
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Map showing extent of alluvial deposits in the Civic Center area
(Stone, 2004)



Recharge from irrigated areas and
precipitation
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Sources and sinks for the Malibu alluvial ground-water flow system.
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Ground Surface in Study Area

Legend

L] study Area (SE})

2-foot Elevation Contour

e 4 0-fo0t Elevation Contour

Sources: Topographic contours generated from LAR-IAC 2006-2007 digital elevation model, 2009; Hydrography
digitized by Stone using LAR-IAC 2006-2007 digital elevation model, 2009; Study area, Stone, 2004; imagery, ESRI.
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nsite Wastewater Treatment Systems
in the Study Area

- OWTS Dispersal Component
[ JStudy Area (SEI)
Cther Parcel Boundary
B Residential System
Commercial System

MR Offsite Commercial Discharge
BER Offsite Commercial Source

Sources: Dispersal components digitized by Stone, 2009; Study Area and Groundwater Recharge Areas, Stone, 2004, Parcel
boundaries, LA County Assessor; Imagery, ESRI,
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nsite Wastewater Treatment Systems
the Study Area — Close Up

a

OWTS Dispersal Component
1 study Area (SEI)
Other Parcel Boundary
B Residential System
] Commercial System

MR Offsite Commercial Discharge
B Offsite Commercial Source

Sources: Dispersal components digitized by Stone, 2009; Study Area and Groundwater Recharge Areas, Stone, 2004,
Parcel boundaries, LA County Assessor; Imagery, ESRI.
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lonitoring Wells, Borings, and Test
Pits in the Study Area

Legend
&  Monitoring Weils {current and historic)
0 Boring
@ TestPit
@ Trench
- [:: Study Area
’ 77 MalibuParcefs2005

o [:j Ocean Confributing Area
w2t Malibu Creek and Lagoon Contributing Area

Sources: Groundwater well locations and soil boring locations digitized by Stone, 2002-2009, Hydrography digitized by Stone using
LAR-IAC 2006-2007 topography, 2009; Study Area and Groundwater Recharge Areas, Stone and McDonald Morrissey Assoc., 2004.
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ffect of Lagoon on Groundwater
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Explanation

Ground water contour (ff)

Alluvitm - contour interval = 2 feet

Winter Canyon - contour interval = 10 feet

*Flooded Condition
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Explanation

Ground water contour (ft)

Alluvium - contour interval = 2 feet

Winter Canyon - contour interval = 10 feet | Breached

Condition

S

17 Ground Water Discharge to Ocean and Lagoon STONE ENVIRONMENTAL INC

h



ross Section -
xample of General

ing

ized Layer

i
Sl :
i

A
e e

&

-

s

s
s
AT

o

o i ..—ﬁ,wm.w.
Sty i
Nwm o
G

STONE ENVIRONMENTAL INC

-,
—

19



Preliminary Calibration Result

Malibu Hydrograph CCPNE_4452011042

Water Level Elevation (ft msl NAVD88) Model Layer 2 Screen Info: Depth Only
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inary Calibration Result -
tuart Ranch Road

Malibu Hydrograph GH6-M1_4458022011

Water Level Elevation (ft msi NAVD88) Model Layer 1 Screen Infa: Yes
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Data Frem: Malibu Walls gdb from A. Macrellis 4/26/2010
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inary Calibration
inter Canyon

Malibu Hydrograph LAMW-5_ 4458027904
Water Level Elevation (ft ms| NAVD88) Model Layer 4 Screen Info: Yes
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Major Elements of
roundwater Flow M

lodel

m Using
— New Surface Topography

— New Geologic Data
— New Surface Geophysics
— Closer Grid Spacing & Transient Approach

m |ncorporating

— Stormwater Drainage System
— 2003-2009 Recharge Data

— Water Level Elevations
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