SSFL THREE-DIMENSIONAL GROUNDWATER FLOW MODEL REPORT 2007

Table 1: Role of Models

Model Tool |2D FRACTRAN 3D Readional Scale FEFLOW (RSGFM) | 3D Mountain Scale FEFLOW (MSGFM)
?' San Fernando
Scale: Plume: 100 umxu:o 500 meters Scale: Regional: 5 meters to 100 km Site/Mountain: 3 m‘eters to 10 km Local Scale: 1 m to 500 m
Purpose A tool used to assist in developing and testing the Evaluate key regional components of the hydrologic Interpret and understand site-specific three-dimensional Interpret and understand key flow

reasonableness and uncertainty of the Site
Conceptual Model and restoration approaches that
simulates flow and transport. (initiated in 1998)

system that influence groundwater conditions at SSFL.
Provide initial hydrologic boundaries for the Mountain
Scale Groundwater model and first estimates (constraints)
of recharge rates. (initiated in 2003)

direction of groundwater flow to/from any location at SSFL,
the role of faults, fine grained units, and s/springs for an
evaluation of groundwater extraction effectiveness, and
monitoring network adequacy. (initiated in late 2004)

processes and the effect of key
parameter uncertainty to assess
appropriate way to represent features in
the Mountain Scale Model. (2003-2006)

Features and

Processes
Represented
EEETEEE Y
e Discrete fracture distribution e Topography Topography
e Explicit fracture and matrix properties e Lumped geologic conditions (Formation level) Detailed geologic conditions (Member Level) including
e 2D groundwater flow e Regional faults dipping beds and bed offset across faults
e Dissolved phase contaminant transport e Equivalent porous medium (EPM) and bulk Mapped faults and deformation zones
processes including matrix diffusion hydrogeologic properties EPM with Member/area specific bulk hydrogeologic
e Spatially variable recharge properties
e Spatially variable recharge, pumping, seeps and springs.
Calibration/ Calibrated to porewater concentrations of TCE Qualitatively calibrated to generally observed or Calibrated to observed or interpolated steady state water
Validation measured at SSFL which provide bounds on interpolated steady state water levels in each formation levels and measured and estimate spring discharges.
transport distance and concentration assuming a (where available) and seep or spring discharge locations. | Calibration to transient SSFL pumping histories 1949-2006.
representative fractured and matrix groundwater
system.
Results / Evaluate the components and processes affecting Lack of specific spatial and temporal calibration data Site-specific tool for assessing 3D groundwater flow
Application fate and transport of resulted in the modeling being used to examine ranges of | directions at SSFL and within the Mountain Scale Domain
parameters at the regional and mountain scale. Mountain | using particle tracking and groundwater age simulations. Also
to valley flow fields and controls on position of water table | evaluating groundwater extraction and monitoring network
at SSFL were evaluated by varying: the estimated depth adequacy. Tool for sensitivity analysis to assess changes in
of regional fresh water flow system; recharge; properties groundwater flow direction with realistic variation in the
of Formations and structural features Provided initial conceptual model and input parameter values.
boundary conditions for the Mountain Scale Model (Simi &
San Fernando Valleys, Runkle & and Bell Canyon).
Limitations Simplified/Generalized 2D flow fractured and matrix Lumped parameter nature of the effort produced Lumped parameter nature of the effort produces a site-
dominated groundwater system; generalization of the regional 3D groundwater flow specifc representation of 3D groundwater flow. Need to
Separate simulations required to represent each area | system. Insufficient detail of the geologic/hydrologic evaluate multiple conceptual models. EPM and layer
Neglects 3D component of dispersion and diffusion. conditions for site-specific groundwater flow. discretization provide 3D flow directions, but do not
incorporate controls on solute transport of COPCs.
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Table 2: Regional and Off-site Data Sources

Information Source Key Information Specific to Groundwater Modeling
Reports/Datasets

Topography USGS Digital Drainage patterns, slope, elevation of seeps, elevation of geologic contacts
Elevation Model,

Geologic Mapping Dibblee, 1992 Geologic unit contact locations, descriptions of units; age context; fault locations;
:MWH, 2007; bedding dip measurements
Appendix B

Water Wells

Ventura and Los
Angeles County
Wells

Depth to water; basic geologic information; alluvium thickness; water quality;
groundwater flow directions;

Oil and Gas Wells

Appendix D -
Ventura Basin
Study

Depth of fresh water; Depth to saline water; regional geologic units;

Water Management Studies

Calleguas; DWR;
Evensen 1997

Recharge rate estimates; Artesian conditions; locations and rates of pumping wells;
water budget; aquifers; water quality; stream flows; geology climate

Site Investigations

ULARA- Upper
Los Angeles
River Authority

Ahmanson
Ranch
Calabasas
Landfill

Basic contaminant transport properties;

Alluvial and bedrock information; pumping well locations and volumes.

Engineering Reports

Earthquake Risk,
Subway
Expansion

Water levels; faults as barriers; hydraulic conductivity values.
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Table 3: Mountain Scale Datasets

Information Source

Key Reports/Datasets

Information Specific to Groundwater Modeling

Airphotos

SSFL Airphotos

Site features, vegetation.

Topography

USGS Digital Elevation Model;
SSFL Digital Elevation Model

USGS DEM used as reference for all elevations; outcrop contacts,
wells etc.

Geologic Mapping, Geophysics

Dibblee, 1992
MWH, 2007

Outcrop & fault maps; cross-sections, contact elevations in wells,
stratigraphic interpretation and correlation; rock & fault properties;
strike dip measurements; provide all information to create 3D
Geologic model forming the basis of model layers and mesh.

Corehole Reports

University of Waterloo

Depth discrete; water levels, porewater contaminant concentrations,
hydraulic conductivity

Monitoring Wells

SSFL Monitoring Reports;
MWH, 2007

Depth discrete and open hole water levels and contaminant
concentrations over time; geologic descriptions and interpretations.
Water levels primary calibration target.

Recharge / Water Budget
Studies

MWH, 2003

Recharge, Evapotranspiration, Vegetation, Imported Water Volumes,
Surface water flows in drainages; Mountain Scale Water Budget.

Seep, Spring and Phreatophyte
Mapping and Reports

MWH, 2004; Appendix |

Maps of seep and spring locations, as well estimated flow rates;
phreatophyte locations denoting potential shallow groundwater
locations/discharge locations. Primary calibration target. Helps to
resolve components of Mountain Scale Water Budget.

Pumping Test

MW, 2000; MWH, 2007;
Appendix H

Hydraulic conductivity, storage, connectivity between wells, help to
resolve/test 3D geologic structure

Other

Cherry & Parker, 2007, SCM
Update; MWH, 2007

Fracture closure with depth; fault properties;
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Table 4: Regional Hydrostratigraphic Units

November 2007

Description (grain size,

Hydrostl;ztiltgraphlc Formations recharge spatial SFIS‘::'m Well Yield
distribution) Y
L Fine-medium grained, localized . Expected
A 1. Conglomerate Simi to regional Localized Moderate
>
S Clay, silt, sand, gravels, Alluvial valley
> .
E 2. Alluvium N/A localized boundaries Moderate
©
5 Fine to Medium Grained Local to
[e] 3
S 3. Sandstone Chatsworth localized to regional Regional Low to Moderate
§ . Lower silt, typically interbedded with Local, regional | Low
=3 4. Siltstone Chatsworth sandstone, low recharge locally | aquitard
<
2 Intrusive, low regional recharge, | Local Low to Moderate
§ 5. Volcanics Conejo increases with fracturing depenqent on
5 fracturing
=
- Shale 2, 3 Clay, typically interbedded with Local, regional | Low
6. Shale sandstone, low recharge locally | aquitard
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Table 5: Hydraulic Conductivity Values of Regional Hydrostratigraphic Units

Hydro- MWH Other Study Area Estimated Range of
Material stratigraphic | Model Literature Hydraulic Conductivity*
Unit (m/s) (m/s) (m/s)
Sandstone 3 2.7x107 N/A 107 to 10°°
Shale 6 5x10° N/A 1090 10°
Faults N/A 1x10™° N/A 10" t0 107
Lower Chatsworth Formation 3 2.7x107 1x10° to 1x10°2 109 to 10°
Upper Chatsworth Formation 3,4 2.7x107 3.74x107 to 1x10™°¢ 107 to 10™
Bowl Member 3 2.6x107 1x10® to 1x10°®? 10%t0 10°
Happy Valley Member 4,6 N/A N/A 10°to 107
Canyon Member 3 5x107 1x10°® to 1x10°? 10%t0 10°
Woolsey Member 4,6 N/A N/A 10°to 107
Sage Member 3 N/A 1x10® to 1x10°®? 10%t0 10°
Shale 2 5 N/A N/A 10 to 107
Silvernale Member 3 3.6x10® 1x10° to 1x107 2 107 to 107
Spa Member 3,4,6 N/A N/A 10%to 10°
Lower Burro Flats Member 3 3.8x10® 1x10° to 1x1072 107 to 107
Upper Burro Flats Member 3 3.8x10*® 1x10°to 1x107% 10°to 107
Shale 3 6 N/A N/A 107 to 107
Simi Conglomerate 1 N/A 2.9x1 0:8 ) (fine 107t 107
grained member) (bulk formation value)
Santa Susana Formation 6 N/A N/A 10°to 10°®
Llajas Formation 4 N/A N/A 10°t0 10°
Sespe Formation 3 N/A 3.86x10™° 107 to 10™
Conejo Formation 5 N/A N/A 10°t0 10°
Monterey/Modelo Formation 6 N/A 7.73x10® t0 5.09x107 10°t0 10°®
Lower Topanga Formation 3 N/A <3.3x10° t0 4.7x10°° 10%t0 10°
Middle Topanga Formation 3 N/A 8x10° to 3x107¢ 10®%t0 10°®
Upper Topanga Formation 3 N/A 5.2x10™° to 4.2x10°° 10%t0 10°®
Sisquoc Formation 4 N/A N/A 10°to 107
Pico Formation 4 N/A 4.82x107 to 1.23x10°9 10°to 10°
Saugus Formation 1,3 N/A N/A 10%t010™
Unnamed Shale/Sandstone Formation 3 N/A N/A 10%t0 10°®
Alluvium 2 N/A 1x10"% to 1x10° '° 10%t0 10°

Notes:  N/A indicates that no data was available; * MWH Conceptual Model Tech Memo, 2000;> MWH Slug Tests;
® GWRC 1996 reports 8640-M-272 and 8640M-279; ¢ Kramer subway study; ¢ CA oil fields report; " Westlake report; ® Hsu paper,
'Evensen Thesis; *Estimated based on available study area information or estimated from Freeze and Cherry, 1979 and range
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Table 6: Hydraulic Conductivity, Porosity and Storage Values for SSFL

Alluvium Alluvium Alluvium Protolith Same as Bulk No Data 1E-6 to 1E-4 1-10 20-30%"
Llajas Shale/Siltstone Protolith No Data No Data 1E-7t0 1E-5 50-100 6-16%" 1E-6to 1E-5
SantaSusana Shale/Siltstone Protolith No Data No Data 1E-7 to 1E-5 50-100 6-16%" 1E-5to 1E-4
Simi Sandstone/Comglomerate Protolith No Data No Data 1E-6to 1E-4 50-100 6-16%" 1E-5to 1E-4
Chatsworth — : . x .
Sandstone 2 undifferentiated all all C-7/C-8 Report 3.6E-6 1E-7**to 1E-5 10-100 6-16% 1E-6 to 1E-4
Chatsworth — . . .
Sandstone 2 Shale3 Shale/Siltstone Protolith No Data No Data 1E-7 to 1E-6 10 6-11% 1E-6 to 1E-5
Chatsworth — UpperBurroFlats | Sandstone/Conglomerate | Protolith/Deformation No Data 6E-7 to 1.8E-5 1E-7**to 1E-5 50-100 11-16%* 1E-6to 1E-5
Sandstone 2 Bands
Chatsworth — ELV Shale/Siltstone Protolith/Deformation No Data No Data 1E-7 to 1E-6 10 6-11%* 1E-6 to 1E-5
Sandstone 2 Bands
Chatsworth — LowerBurroFlats | Sandstone/Conglomerate | Protolith/Deformation No Data 4.8E-5 1E-7**to 1E-5 50-100 11-16%* 1E-6to 1E-5
Sandstone 2 Bands
Chatsworth — Spa Shale/Siltstone Protolith/Deformation No Data No Data 1E-7 to 1E-6 10 6-11%* 1E-6 to 1E-5
Sandstone 2 Bands
Chatsworth — Silvernale Sandstone/Conglomerate | Protolith/Deformation 1.6E-6 No Data 1E-7** to 1E-5 50-100 11-16%* 1E-6to 1E-5
Sandstone 2 Bands
Chatsworth . . o o
Sandstone 1 undifferentiated all all 2.3E-7 to 8.6E-6 2.6E-5 1E-7**to 1E-4 10-100 6-16% 1E-6 to 1E-5
Chatsworth - Shale2 Shale/Siltstone - 1.3E-9 No Data 1E-7t0 1E-5 10 6-11%" 1E-6 0 1E-5
Sandstone 1 Protolith : o
Chatsworth — UpperSage Sandstone/Conglomerate | Protolith/Deformation C-4/C-6 Report 3.2E-5t0 7.8E-4 1E-7** to 1E-4 50-100 11-16%* 1E-5to 1E-4
Sandstone 1 Bands
Chatsworth — UpperBravo Shale/Siltstone Protolith/Deformation C-4/C-6 Report No Data 1E-7**to 1E-6 10 6-11%"* 1E-6to 1E-5
Sandstone 1 Bands
Chatsworth — UpperLineBed Shale/Siltstone Protolith/Deformation C-4/C-6 Report No Data 1E-7 to 1E-6 10 6-11%"* 1E-6to 1E-5
Sandstone 1 Bands
Chatsworth — MiddleSage Sandstone/Conglomerate | Protolith/Deformation C-4/C-6 Report 3.2E-5t0 7.8E-4 1E-7** to 1E-4 50-100 11-16%* 1E-5to 1E-4
Sandstone 1 Bands
Chatsworth — LowerBravo Shale/Siltstone Protolith/Deformation C-4/C-6 Report No Data 1E-7** to 1E-6 10 6-11%* 1E-6 to 1E-5
Sandstone 1 Bands
Chatsworth — LowerLineBed Shale/Siltstone Protolith/Deformation C-4/C-6 Report No Data 1E-7 to 1E-6 10 6-11%* 1E-6to 1E-5
Sandstone 1 Bands
Chatsworth — LowerSage Sandstone/Conglomerate | Protolith/Deformation 6.4E-6 3.2E-5to 7.8E-4 1E-7**to 1E-4 50-100 11-16%* 1E-5to 1E-4
Sandstone 1 Bands
Chatsworth — Woolsey Shale/Siltstone Protolith C-4/C-6 Report No Data 1E-7 to 1E-6 10 6-11%"* 1E-6 to 1E-5

Sandstone 1
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Chatsworth — Canyon Sandstone/Conglomerate | Protolith/Deformation 9.2E-6 to 2.2E-5 5.1E-6 to 2.7E-3 1E-7** to 1E-4 50-100 11-16%* 1E-5to 1E-4
Sandstone 1 Bands
(éhatsworth - HappyValley Shale/Siltstone Protolith C-4/C-6 Report No Data 1E-7t0 1E-6 10 6-11%* 1E-6to 1E-5
andstone 1
Chatsworth — Bowl Sandstone/Conglomerate | Protolith/Deformation C-4/C-6 Report No Data 1E-7**to 1E-5 50-100 11-16%* 1E-5 to 1E-4
Sandstone 1 Bands
Ch:?;’vvfé th LChatsSS Sandstone/Conglomerate Protolith 1.1E-5t0 4.7E-5 2.7E-510 1.28E-4 1E-7**to 1E-5 50-100 11-16%* 1E-5to 1E-4
Lower : o
Chatsworth LChatsSh Shale/Siltstone Protolith No Data No Data 1E-7to 1E-6 10 6-11% 1E-6to 1E-5
Faults BoxCanyon Fault N/A Fault/Fault Zone N/A 1E-8to 1E-7 1 11-16%" 1E-6to 1E-5
Faults BurroFlat Fault N/A Fault/Fault Zone N/A 1E-8to 1E-7 ] 11-16%* 1E-6 to 1E-5
Faults Coca Fault N/A Fault/Fault Zone N/A 1E-8to 1E-7 ] 11-16%* 1E-6 to 1E-5
HappyValley o .
Faults Fault N/A Fault/Fault Zone N/A 1E-8to 1E-7 1 11-16% 1E-6 to 1E-5
Faults IEL Fault N/A Fault/Fault Zone N/A 1E-8 to 1E-7 1 11-16%* 1E-6 to 1E-5
Faults LakesideN Fault N/A Fault/Fault Zone N/A 1E-8to 1E-7 1 11-16%* 1E-6 to 1E-5
Faults LakesideS Fault N/A Fault/Fault Zone N/A Estimated from 1E-8to 1E-7 1 11-16% 1E-6to 1E-5
Faults NorthDrain Fault N/A Fault/Fault Zone N/A observed head 1E-8 to 1E-7 ] 11-16%" 1E-6to 1E-5
differences across
Faults North Fault_E_W N/A Fault/Fault Zone N/A faults; pumping Well 1E-7 10 1E-4 ] 11-16%" 1E-6 to 1E-5
responses; model Reduction i Member K
North Fault_NE- . calibration (MWH, 2007) uction' r .
Faults SW N/A Deformation Bands N/A values by up to 1 order 1 11-16% 1E-6 to 1E-5
magnitude
Faults Pond Fault N/A Fault/Fault Zone N/A 1E-8to 1E-7 1 11-16%* 1E-6to 1E-5
Faults ShearZone Fault N/A Fault/Fault Zone N/A 1E-9to 1E-7 ] 11-16%* 1E-6 to 1E-5
Faults Skyline Fault N/A Fault/Fault Zone N/A 1E-8 to 1E-7 1 11-16%"* 1E-6 to 1E-5
Faults SSPass Fault N/A Fault/Fault Zone N/A 1E-8t0 1E-7 1 11-16%* 1E-6to 1E-5
Faults Tank Fault N/A Fault/Fault Zone N/A 1E-8 to 1E-7 ] 11-16%* 1E-6 to 1E-5
Faults Woolsey Fault N/A Fault/Fault Zone N/A 1E-8t0 1E-7 1 11-16%* 1E-6to 1E-5

Note: Bulk porosity dominated by matrix porosity, fracture porosity estimate at 0.00001 to 0.01%. * Bulk porosity data range not formation specific. ** Low end of range of 1E-7 cm/s for sandstones in deformation band zones where they are
represented as reducing overall hydraulic conductivity. Storativity assumes b = 100 m., K values summarized from Appendix H; Ss from H&A 2000 and MWH, 2004 NE Report.
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Table 7: Rules for Estimating Spatial Recharge

Geologic Unit Grain Size |Example Grain Size Factor Net Recharge (in/year) Slope (degrees) |Slope Factor |[Net Recharge
Based on Geology Only (in/year)
Alluvium On-site 0.20 3.60 all 1.00 3.60
Coarse Formation Simi 0.10 1.80 <25 1.00 1.80
0.10 1.80 25-50 0.50 0.90
0.10 1.80 50+ 0.00 0.00
Coarse Member Middle Sage 0.10 1.80 <25 1.00 1.80
0.10 1.80 25-50 0.60 1.08
0.10 1.80 50+ 0.00 0.00
Medium Formation 0.10 1.80 <25 1.00 1.80
0.10 1.80 25-50 0.50 0.90
0.10 1.80 50+ 0.00 0.00
Medium Member Upper Burro Flats 0.10 1.80 <25 1.00 1.80
0.10 1.80 25-50 0.50 0.90
0.10 1.80 50+ 0.00 0.00
Fine Formation Santa Susana 0.04 0.72 <25 1.00 0.72
0.04 0.72 25-50 0.50 0.36
0.04 0.72 50+ 0.00 0.00
Fine Member Shale 2 0.04 0.72 <25 1.00 0.72
0.04 0.72 25-50 0.50 0.36
0.04 0.72 50+ 0.00 0.00
Faults/ Fault Zones Woolsey Fault 0.00 0.00 0 0.00 0.00

Precipitation is multiplied by Grain Size Factor, Result is multiplied by Slope Factor. Precipitation assumed as 18 in/year.
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Table 8: Known Groundwater Pumping at SSFL (rate in m*/day)

Well |  Year

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

Time from 1948

365

730

1095

1460

1825

2190

2555

2920

3285

3650

4015

4380

4745

5110

5475

5840

6205

6570

6935

7300

7665

8030

8395

8760

WS-1

WS-2

WS-3

43.6

44.0

43.4

49.5

77.6

WS-4

18.1

47.9

50.3

WS-4a

82.1

207.6

178.7

WS-5

33.0

61.1

105.7

100.7

213.9

311.3

142.7

1.8

163.5

218.0

392.5

501.5

56.3

5.2

5.8

335.5

59.6

179.4

WS-6

62.1

607.0

129.5

53.7

501.5

288.9

299.8

370.7

272.5

WS-7

12.1

16.9

451

38.9

3.2

WS-8

77.4

51.8

10.8

WS-9

WS-9a

256.9

165.1

63.6

48.5

12.8

WS-9b

WS-10

WS-11

7.7

28.5

40.0

3.0

WS-12

73.0

976.6

400.5

599.6

534.2

447.0

588.7

506.9

54.5

WS-13

599.6

310.7

278.0

228.9

49.1

58.6

0.3

146.5

261.3

57.2

Ws-14

27.0

RD-01

RD-02

RD-04

RD-09

RD-21

RD-24

RD-25

RD-28

RD-63

RS-54

ES-1

ES-3

ES-4

ES-5

ES-6

ES-7

ES-11

ES-14

ES-17

ES-21

ES-22

ES-23

ES-24

ES-26

ES-27

ES-30

ES-32

HAR-04

HAR-07

HAR-16

HAR-17

HAR-18

(pumping rate show in m*/day)
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Well | Year | 1984 | 1985 | 1986 | 1987 | 1988 [ 1989 | 1990 | 1991 1992 | 1993 [ 1994 | 1995| 1996 | 1997 | 1998 | 1999 [ 2000 [ 2001 2002 | 2003 [ 2004 [ 2005
Time from 1948 | 13140 | 13505 | 13870 | 14235 | 14600 | 14965 | 15330 | 15695 | 16060 | 16425 [ 16790 | 17155 | 17520 [ 17885 | 18250 | 18615 | 18980 | 19345 | 19710 | 20075 [ 20440 | 20805

WS-1 |

WS-2 %

ws-3 7/

Ws-4 %

WS-4a

WS-5 71 338.0 654 | 3652 | 3925 | 419.7 | 2289 | 3543 | 501.5| 599.6 | 561.5 | 7359 | 528.7 | 288.9 | 2235 | 2725| 3851 | 189.3

WS-6 7/ 125.4 | 577.8 | 6432 | 648.7 | 5724 | 4524 | 403.4 | 5178 | 201.7 | 338.0 | 316.8 | 237.7 | 249.0 63.9

Ws-7 7

WS-8 7

WS-9 % 18.4 38.9 41.3 31.0 37.0 18.0

WS-9a ) 92.7 98.1 | 2725 | 2235 | 1254 872 | 2235 | 103.6 | 109.0 | 1199 | 239.8 | 610.5| 6169 | 470.8 | 355.0 | 316.8 55.1 86.9 21.9

WS-9b %

WS-10

WS-11 7/

WS-12 7/

WS-13 /7] 180.8 | 239.8 87.2

WS-14 % 0.0 0.0 0.0

RD-01 0.0 32.7 545 | 109.0 | 103.6 49.1 65.4 60.0 81.8 38.2 65.4 76.3 54.5 45.5 12.6

RD-02 ) 10.9 87.2 87.2 92.7 60.0 43.6 70.9 43.6 70.9 49.1 89.1 49.3

RD-04 % 16.4 | 1744 38.2 5.5 0.0 e 0.0 10.9 49.1 60.0 23.0 44.0 1.6

RD-09 10.9 2.7 2.7 8.2 10.9 10.9 10.9 5 27 7.1 6.7 0.2

RD-21 /)

RD-24 v/ 17.5 5.2 5.4 4.0 3.0 2.2 2.4 0.6

RD-25 7/ 0.2 1.7 0.6 1.0

RD-28 % 0.2 1.6 0.5 0.1

RD-63 1.4 7.9 5.0 3.3 3.6 2.3 0.6 1.2 3.3

RS-54 7/ 0.1 0.1 0.1 0.1 0.1 0.0 0.0

ES-1 % 0.3 0.1 0.1

ES-3 | 0.6 3.6 2.4

ES-4 | 3.4 0.1

ES-5 % 1.5 0.2

ES-6 7 0.3 4.5 0.9 0.9

ES-7 % 0.4 0.0

ES-11 0.3 0.1 0.1

ES-14 7/ 0.2 0.1 0.1

ES-17 % 0.2 0.2 0.1

ES-21 | 0.2 0.5 0.9 0.6

ES-22 | 0.2 0.6 24 0.6

ES-23 % 0.2 0.1 0.1

ES-24 ) 0.2 0.2 0.2

ES-26 % 0.3 1.6 3.0 1.7

ES-27 0.1 0.3 0.5 0.3

ES-30 ) 0.1 3.8 35 0.1

ES-32 7/ 0.1

HAR-04 7 0.4 0.6

HAR-07 % 0.8 1.4 1.0 1.3 1.0 0.2

HAR-16

HAR-17 ) 1.3 6.4 4.8 3.3 2.1 1.1 0.1

HAR-18 V) 0.2 0.4 1.0 0.8 0.7 0.6

(pumping rate show in m*/day

~
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Table 9: Key Conceptual Model Features Represented in the Mountain Scale Model

Site Conceptual Model
Feature

Data/Governing Equations/Role

Mesh/Layer Representation

Elemental Property Representation

Nodal Boundary Conditions

Variably-Saturated Flow Unsaturated Zone -Richard’s Mesh vertical discretization Porosity, Saturation, Residual Saturation, Van Genuchten N/A
System: Saturated Equation; VanGenuchten Modified | appropriate to represent accurate | Constants, and saturation dependent conductivity applied to
Chatsworth Formation with | Model; Saturated Zone — EPM location of the water table; each element; Separate global values used for alluvium and
Overlying Unsaturated Darcy’s Law discretization not sufficient to rock based on findings of C1 Pumping test box model

Zone accurately reflect saturation Appendix J;

profile; appropriate approach at Rock

Mountain Scale. Ss=0.95;Sr=0.8; A=4.1;n=1.1; m = 0.509; delta = 1;
porosity 0.01
Alluvium
Ss=1;Sr=0.0025; A=4.1;n=1.1;m = 0.509; delta = 1
porosity 0.25

3D Geologic Members Based on outcrop mapping; Mesh refined and aligned with Bulk hydraulic conductivity (FEFLOW Units: 10 m/s) and N/A
Conductivity assigned using K outcrop mapping; Element size 3 | storage (1/m) representing particular member assigned to
update IFM to minimize areas and to 300 meters; Layering appropriate layers based on unique geologic member/fault
increase speed; developed by projection of contact | block KzonelD; conductivity and storage of member can

elevations based on strike and vary across the site within the range identified in SCM,;
dip; : see Appendix C; Layer

thickness 1 meter to 100 meters;

Each element and layer identified

by the geologic member and fault

block it represents;

Faults and Fault Zones Based on Mapping; Conductivity Elements aligned along fault Assigned low conductivity (FEFLOW Units: 10 m/s)and N/A
assigned using K update IFM to traces: smallest width onsite 6 storage as stated in SCM, conductivity adjusted based on
minimize areas and increase meters offsite 10 m element size see box model Appendix |
speed;

Deformation Bands Based on Mapping; Conductivity Fault trace marks western extent | Width of Deformation Band zone in Burro Flats area defined | N/A
assigned using K update IFM to of Upper Burro Flats Deformation | using a polygon that subdivided the Upper Burro Flats
minimize areas and increase Band zone, incorporated into the member; Bulk conductivity value assigned that is less than
speed; mesh; Other boundaries of the for other sandstones reflecting the reduction in conductivity

zone used pre-defined and increased gradient across the unit.

discretization; zone can be copied

to multiple layers to represent

depth extent.
Conductivity Decrease with | Based on relationship derived in Average elevation of each The input conductivity value assigned to each KzonelD for N/A
Depth SCM element in a given layer used to geologic members or faults is multiplied by a K —depth

determine appropriate K factor factor derived from the SCM K with depth relationship; See

Appendix D;

Recharge Rule Based Mapping as per the Applied to intersected element Element recharge rate (FEFLOW Units: 10 m/d) assigned | N/A
SCM; adjusted locally to improve as an elemental flux; Rate assigned using the shape file
calibration; map of rules based recharge; Polygons in shape file

assigned recharge value based on precipitation, grain size,
slope; Intersection of element centroid with shape file
polygon assigns the appropriate recharge; value adjusted
during calibration; goal to maintain on-site recharge 1-12%.
Constant rate simulated in steady-state and transient
simulations.

Seeps and Springs Based on mapping; Assign to closest node Conductance set high as no resistance to discharge Represented as a Type 2 head dependent flux boundary; Head set equal

expected to ground surface constraint set that it can only remove water from the
system; shuts off if water table below groundwater surface; Flux out of
boundary is a calibration target.
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Site Conceptual Model
Feature

Data/Governing Equations/Role

Mesh/Layer Representation

Elemental Property Representation

Nodal Boundary Conditions

Phreatophytes

Based on mapping;

Assign to closest node

Conductance set high as no resistance to discharge
expected

Represented as a Type 2 head dependent flux boundary; Head set equal
to ground surface constraint so that it can only remove water from the
system; Shuts off if water table below groundwater surface; ; Flux out of
boundary is a calibration target.

On-site drainages

Based on mapping and observation
of flow in WS-6/Silvernale Pond
and WS-5 drainage; simulated
potential recharge of recirculation
water that discharges from pumping
wells during periods of pumping;

Assign to closest node

Conductance used to calibrate leakage

Represented as Type 2 head dependent flux boundary; Flux limited into or
out of system by head difference across a conductance layer. Head
assigned equal to ground surface; Flux rate is calibration target as the flux
cannot exceed total discharge to drainage from pumping. In transient
mode this drainage is only simulated as flowing during periods of pumping;
Head fixed and conductance adjusted to limit flux to pumping discharge.

Pumping wells

Based on well completion details
and recorded pumping rates; where
average rates are computed they
are time-weighted; transient
pumping rates calculated as an
average annual rate;

Nothing specified for
representation but layer thickness
used in the calculation of
transmissivity for layer and
apportioning the pumping rate;

Nothing specified for representation but elemental
conductivity used in the calculation of transmissivity for
layer and apportioning the pumping rate;

Represented using a Type 4 pumping well boundary condition; Nodes
connected on adjacent slices to simulate 1-D line element; Pumping rate
assigned to deepest node, zero pumping rate applied to other nodes along
open or screened interval; FEFLOW apportions pumping to nodes based
on layer transmissivity; In transient simulations a power function is
assigned to deepest pumping well node that defines the time varying
pumping rate.

Model Perimeter Boundary
Conditions

Represent the flow into or out of the
Mountain Scale Model Domain

Assign to closest node

Note: units shown reflect the input units required by FEFLOW.

November 2007

N/A

Represented using a Type 1 specified head boundary; elevation specified
at each boundary node is estimated from elevation of water where off-site
wells are available; or from results of Regional Model simulations; and in
relation to the topographic elevation. This parameter is adjusted in
calibration; Constant heads are assigned on multiple layers but currently
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Table 10: Conductivity with Depth Factors for all materials.

SSFL Field Based -
From Depth To Depth K factors — Calibrated Depth
(m) (m) Sandstone and Factor
Shale Depth Factor

0 20 4.36 25
20 40 2.54 25
40 70 1.67 1.67
70 80 1.18 1.18
80 90 0.93 0.93
90 100 0.82 0.82
100 110 0.72 0.72
110 120 0.64 0.64
120 130 0.57 0.57
130 140 0.51 0.51
140 150 0.46 0.46
150 200 0.36 0.36
200 250 0.22 0.22
250 300 0.12 0.12
300 350 0.07 0.07
350 1000 0.05 0.05

Note: Factor of 1.0 was assigned at a depth of 75 m as this represents the approximate average
depth of hydraulic tests; K factor is applied to bedrock, faults and alluvium.
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Table 11: Calibrated Hydrogeologic Properties

SimID |Geol_Unit Minimum Kxy (cm/s) [Maximum Kxy (cm/s) |Anistropy Factor [Minimum Ss (1/m) |Maximum Ss (1/m)
1840|Alluvium 1.00E-04 1.00E-04 10 5.00E-05 5.00E-05
1840[Bow! 2.60E-07 2.60E-05 50 5.00E-05 5.00E-05
1840|BoxCanyonF 5.00E-08 2.00E-07 1 1.00E-05 1.00E-05
1840|BurroFlatF 5.00E-08 5.00E-08 1 1.00E-05 1.00E-05
1840|Canyon 1.00E-07 1.00E-04 50 5.00E-05 5.00E-05
1840|CanyonB 2.00E-05 2.00E-05 10 5.00E-05 5.00E-05
1840|CocaF 5.00E-08 5.00E-08 1 1.00E-05 1.00E-05
1840[ELV 5.25E-07 5.25E-07 10 1.00E-05 1.00E-05
1840|HappyValley 3.00E-07 3.00E-07 10 1.00E-05 1.00E-05
1840|HappyValleyF 5.00E-08 5.00E-08 1 1.00E-05 1.00E-05
1840]IELF 2.00E-07 2.00E-07 1 1.00E-05 1.00E-05
1840|IELNF 1.00E-04 1.00E-04 10 5.00E-05 5.00E-05
1840]IELSF 1.00E-04 1.00E-04 10 5.00E-05 5.00E-05
1840|LakesideNF 2.00E-07 2.00E-07 1 1.00E-05 1.00E-05
1840|LakesideSF 2.00E-07 2.00E-07 1 1.00E-05 1.00E-05
1840|LChatsSh 4.99E-07 4.99E-07 10 1.00E-05 1.00E-05
1840]|LChatsSh2 4.99E-07 4.99E-07 10 1.00E-05 1.00E-05
1840|LChatsSh3 4.99E-07 4.99E-07 10 1.00E-05 1.00E-05
1840|LChatsSS 4.00E-07 4.00E-05 10 1.00E-05 5.00E-05
1840|Llajas 2.00E-06 2.00E-06 50 5.00E-05 5.00E-05
1840|LowerBravo 5.12E-07 5.12E-06 10 1.00E-05 1.00E-05
1840|LowerBurroFlats 3.81E-07 5.81E-06 50 5.00E-05 5.00E-05
1840|LowerLineBed 1.11E-07 1.11E-07 10 1.00E-05 1.00E-05
1840|LowerSage 8.00E-07 8.00E-04 50 5.00E-05 5.00E-05
1840[MiddleSage 1.50E-07 1.50E-04 50 5.00E-05 5.00E-05
1840|NorthDrainF 5.00E-08 5.00E-08 1 1.00E-05 1.00E-05
1840|NorthF_ELV 6.00E-05 6.00E-05 1 1.00E-05 1.00E-05
1840[NorthF_NE 6.00E-04 6.00E-04 1 1.00E-05 1.00E-05
1840|NorthF_NW 6.00E-07 6.00E-07 1 1.00E-05 1.00E-05
1840|NorthF_West 6.00E-05 6.00E-05 1 5.00E-05 5.00E-05
1840|NorthFaultZone 6.00E-04 6.00E-04 1 1.00E-05 1.00E-05
1840|OffsiteAlluv 1.00E-04 1.00E-04 10 5.00E-05 5.00E-05
1840|PondF 5.00E-06 5.00E-06 1 1.00E-05 1.00E-05
1840|SantaSusana 1.20E-06 9.20E-06 10 5.00E-05 5.00E-05
1840|Shale1B 9.80E-05 9.80E-05 10 1.00E-05 1.00E-05
1840|Shale2 5.20E-07 9.80E-05 10 1.00E-05 1.00E-05
1840|Shale3 9.00E-06 9.00E-06 10 1.00E-05 1.00E-05
1840|ShearZoneF 5.00E-09 2.00E-07 1 1.00E-05 1.00E-05
1840[Silvernale 3.60E-07 9.60E-06 50 5.00E-05 5.00E-05
1840|Simi 8.00E-06 1.10E-05 50 5.00E-05 5.00E-05
1840|SkylineF 5.00E-08 5.00E-06 1 1.00E-05 5.00E-05
1840|Spa 5.25E-07 5.25E-07 10 1.00E-05 1.00E-05
1840[SSPassF 5.00E-08 5.00E-08 1 1.00E-05 1.00E-05
1840|TankF 5.00E-08 5.00E-08 1 1.00E-05 1.00E-05
1840|TopChats 3.83E-07 3.83E-07 10 5.00E-05 5.00E-05
1840|UpperBravo 5.12E-07 5.12E-06 10 1.00E-05 1.00E-05
1840|UpperBurroFlats 5.82E-06 9.00E-06 50 5.00E-05 5.00E-05
1840|UpperBurroLowK 5.00E-07 5.00E-07 10 5.00E-05 5.00E-05
1840|UpperLineBed 1.12E-07 1.12E-07 10 1.00E-05 1.00E-05
1840|UpperSage 1.50E-07 1.50E-04 10 1.00E-05 5.00E-05
1840|Woolsey 5.10E-07 5.10E-07 10 1.00E-05 1.00E-05
1840|WoolseyF 5.00E-08 5.00E-08 1 1.00E-05 1.00E-05

Note: K values shown in table reflect a depth of 75 m (average depth of hydraulic testing) values are
scaled based on K with depth factors (Table 8). Geol_Unit ending in F represents a Fault. Fault K varies
based on width of the fault. All fault K values adjusted with respect to a fault zone with a width of 3 meters
and a K of 1E-7 cm/s (wider fault zone has larger K). See Appendix | for method of calculation.
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Table 12: Model Observation Wells 1995-1998

Station | Easting | Northing Total Top Of Ground Screen Screen Avg WL | Max WL | Min WL | Range | Water Level (WL) Rep. Comment
Name Depth Casing Surface Top Bottom Depth Depth Depth in Formation Slice in
[m] [masl] Elevation Depth [m] | Depth [m] | [m] [m] [m] WL [m] Model
[masl]
HAR-07 343083 3788330 30.48 526.81 517.52 9.14 30.48 12.27 26.11 5.69 20.42 | Sandstone 1 20
HAR-08 343082 3788397 39.62 527.53 523.78 9.14 39.62 9.93 13.88 6.64 7.25 | Sandstone 1 20
HAR-16 345408 3789149 36.58 570.68 568.85 9.10 36.58 15.23 32.34 8.65 23.69 | Canyon Member A 20
HAR-17 342818 3788546 30.48 521.69 517.59 9.14 30.48 8.07 24.76 3.96 20.80 | Sandstone 1 16
HAR-18 342584 3788505 24.38 533.22 535.49 9.14 24.38 10.33 19.42 3.78 15.65 | Sandstone 1 16
HAR-19 343715 3789010 67.06 558.83 554.07 9.14 67.06 66.55 66.88 66.21 0.66 | Sandstone 1 16
HAR-20 343752 3789063 70.10 557.93 552.52 9.14 70.10 64.01 65.28 62.64 2.64 | Upper Sage 16 | Screened within Shale 2 and Upper Sage
Member Members
HAR-21 343637 3789083 39.62 555.13 553.00 9.14 39.62 242 4.12 0.87 3.25 | Shale 2 13
HAR-22 343431 3789236 27.43 553.64 551.60 9.14 27.43 8.31 10.70 5.85 4.85 | Lower Burro Flats 10
HAR-23 343317 3789091 27.43 550.43 549.67 9.14 27.43 5.40 6.86 3.45 3.41 | Silvernale Member 12
HAR-24 345542 3789121 33.53 581.22 584.02 9.14 33.53 23.75 26.48 19.04 7.45 | Canyon Member A 20
HAR-25 345504 3789193 27.43 576.00 577.89 9.14 27.43 17.49 20.52 12.34 8.18 | Canyon Member A 20
HAR-26 342959 3788818 27.43 537.43 535.00 9.14 27.43 5.08 5.43 3.78 1.65 | Shale 2 14
0S-24 346172 3789906 156.97 593.54 592.05 12.19 156.97 88.88 90.51 86.05 4.45 | Upper Sage 19 | Screened across all Sage Members and
Member beds
RD-01 345589 3788913 154.23 590.06 590.71 7.92 154.23 87.94 100.80 76.50 24.30 | Happy Valley 26 | Interpreted from location relative to
Member outcrops
RD-02 345153 3788516 121.92 571.17 575.02 7.92 121.92 67.10 74.70 43.27 31.43 | Coarse Member 28 | Screened within the Lower Chatsworth
and Lower Bowl Beds
RD-03 344502 3788111 91.44 531.42 527.41 8.23 91.44 3.15 5.49 0.71 4.78 | Fine Member 27 | Screened in the Lower Chatsworth
Formation
RD-04 343734 3788853 151.18 574.20 575.36 8.23 151.18 132.66 137.10 125.55 11.55 | Upper Sage 20
Member
RD-05A 343351 3787875 48.16 519.58 519.45 8.99 48.16 26.60 34.19 22.21 11.98 | Sandstone 1 23
RD-05B 343337 3787880 94.49 519.96 520.47 78.52 94.49 21.16 25.39 14.76 10.64 | Sandstone 1 24
RD-05C 343362 3787869 94.49 519.76 518.72 128.32 146.30 22.02 22.89 19.85 3.04 | Sandstone 1 24
RD-07 342128 3788948 91.44 552.55 553.63 7.62 91.44 19.52 20.69 17.25 3.44 | Upper Burro Flats
RD-10 345772 3788892 121.92 580.47 576.86 9.14 121.92 69.05 71.81 65.97 5.84 | Upper Bowl Member 26 | Lithology does not match assigned
Formation member
RD-11 342982 3788826 21.64 537.26 533.72 9.14 21.64 3.59 4.00 3.08 0.92 | Shale 2 14
RD-12 342995 3788818 21.95 537.25 532.82 9.14 21.95 4.05 4.69 3.70 0.98 | Shale 2 15
RD-13 342101 3788604 48.77 560.91 563.19 9.14 48.77 12.34 15.54 8.13 7.42 | Lower Burro Flats 10 | Lithology is siltstone
RD-14 343141 3789446 38.10 556.04 555.25 9.14 38.10 18.42 30.47 10.49 19.98 | Upper Burro Flats 7 | lithology is siltstone
RD-15 343242 3789296 46.33 554.03 554.38 9.14 46.33 16.78 21.45 8.14 13.30 | Lower Burro Flats 10 | lithology is siltstone
RD-16 342928 3789023 67.06 551.38 551.06 9.14 67.06 12.61 14.27 9.94 4.33 | Lower Burro Flats 10 | lithology is siltstone
RD-17 342692 3789165 38.10 559.70 560.56 9.14 38.10 4.70 6.00 2.42 3.58 | Upper Burro Flats 7
RD-18 342953 3789421 73.15 560.68 563.17 9.14 73.15 23.51 27.80 19.46 8.34 | Upper Burro Flats 7
RD-19 342626 3789329 41.15 564.83 560.88 9.14 41.15 20.87 24.81 13.13 11.67 | Upper Burro Flats 7
RD-20 342195 3788846 38.71 554.65 558.30 9.14 38.71 10.35 12.11 6.05 6.06 | ELV Member 8 | Screened within the Upper Burro Flats
and ELV members
RD-21 341796 3788682 53.34 569.05 568.27 9.14 53.34 30.17 41.44 23.21 18.23 | Upper Burro Flats 9
RD-22 341678 3788751 134.11 564.92 564.73 9.14 134.11 95.02 95.98 92.76 3.22 | Upper Burro Flats 10
RD-23 341810 3788784 134.11 560.28 563.19 9.14 134.11 76.00 97.87 72.09 25.78 | Upper Burro Flats 11
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Station | Easting | Northing Total Top Of Ground Screen Screen Avg WL | Max WL | Min WL | Range | Water Level (WL) Rep. Comment
Name Depth Casing Surface Top Bottom Depth Depth Depth in Formation Slice in
[m] [masl] Elevation Depth [m] | Depth [m] | [m] [m] [m] WL [m] Model
[masl]
RD-24 342296 3789051 45.72 551.67 551.61 9.14 45.72 25.35 38.62 10.64 27.99 | Upper Burro Flats 7
RD-26 343378 3789419 48.77 573.14 570.51 9.14 48.77 34.08 42.51 25.56 16.95 | Upper Burro Flats 8
RD-27 342573 3789260 45.72 561.34 563.86 9.14 45.72 14.48 15.69 12.49 3.20 | Upper Burro Flats 7
RD-28 342247 3789072 45.72 548.46 9.14 45.72 15.23 16.80 13.57 3.23 | Upper Burro Flats
RD-29 342421 3788949 30.48 550.56 551.92 9.14 30.48 3.51 4.71 2.39 2.32 | Lower Burro Flats 10
RD-30 342484 3789276 22.86 539.10 543.37 9.14 22.86 4.95 10.44 0.00 10.44 | Upper Burro Flats 7
RD-31 345944 3789246 53.34 594.71 594.71 9.14 53.34 35.71 38.35 31.05 7.30 | Canyon Member A 21
RD-32 346374 3789456 45.72 556.14 556.14 30.18 45.72 8.12 9.37 6.28 3.09 | Canyon Member C 22 | Interpreted from position relative to
outcrops
RD-33A 341650 3788834 97.54 546.50 547.39 30.48 97.54 64.42 68.70 61.14 7.57 | Upper Burro Flats 7
RD-33B 341656 3788833 126.49 546.57 547.93 109.73 126.49 92.15 94.88 88.37 6.52 | Upper Burro Flats 10
RD-33C 341644 3788834 158.50 546.67 546.88 146.30 158.50 92.05 94.64 88.24 6.39 | Upper Burro Flats 10
RD-34A 342418 3789283 18.29 537.01 539.65 4.88 18.29 9.83 16.09 1.75 14.34 | Upper Burro Flats 7
RD-34B 342416 3789287 73.15 537.21 540.15 54.86 73.15 12.95 19.46 4.78 14.68 | Upper Burro Flats 8
RD-34C 342413 3789280 137.16 537.24 539.26 115.82 137.16 2.45 4.41 0.07 4.34 | Upper Burro Flats 8
RD-35A 345753 3789339 33.53 581.45 581.45 19.81 32.16 22.97 26.29 17.81 8.48 | Canyon Member A 20
RD-36A 346060 3789740 28.96 582.63 582.63 6.10 28.96 21.99 26.97 16.99 9.98 | Middle Sage 16
Member
RD-36B 346067 3789749 51.82 583.14 583.14 36.58 51.82 38.55 40.12 37.70 2.42 | Upper Sage 18 | Completed in Upper Sage, Upper Line
Member Bed, and Middle Sage Members
RD-36C 346068 3789742 142.04 583.27 583.27 123.44 138.84 60.96 65.14 56.73 8.41 | Canyon Member A 21 | Completed in both the Woolsey and
Canyon Member A
RD-36D 346076 3789764 184.40 583.96 583.96 175.26 184.40 110.25 111.62 109.33 2.29 | Woolsey Member 22
RD-37 345791 3789567 121.92 567.00 567.00 82.91 114.91 104.33 105.10 101.56 3.54 | Upper Sage 21
Member
RD-38A 346213 3789622 36.58 569.96 569.96 6.10 36.58 28.69 31.33 24.73 6.60 | Lower Sage 20 | Near or within the Woolsey Canyon Fault
Member Zone
RD-39A 346267 3790088 48.46 599.25 599.25 6.10 48.46 40.21 45.06 35.88 9.18 | Upper Sage 14
Member
RD-39B 346243 3790079 145.39 599.11 599.11 134.11 143.26 87.84 89.22 87.10 2.12 | Middle Sage 18
Member
RD-40 343656 3788187 91.44 601.07 589.64 5.94 91.44 84.24 86.63 74.75 11.88 | Sandstone 1 21
RD-41A 343285 3788463 36.58 540.86 536.09 5.94 36.58 11.73 20.92 7.14 13.78 | Sandstone 1 20 | Completed in either Sandstone 1 or Sage
Member
RD-41B 343286 3788452 118.87 540.93 540.03 102.41 118.87 32.01 36.92 29.16 7.76 | Sandstone 1 21 | Completed in either Sandstone 1 or Sage
Member
RD-41C 343277 3788457 170.08 540.63 537.17 149.66 170.08 47.56 51.21 46.10 5.10 | Sandstone 1 21 | Completed in either Sandstone 1 or Sage
Member
RD-42 343832 3788325 36.58 592.98 593.97 5.94 36.58 14.61 15.97 11.67 4.29 | Sandstone 1 20
RD-43A 346539 3789198 29.87 512.00 512.00 5.94 29.87 14.66 18.51 6.80 11.72 | Upper Bowl Bed 24
RD-43B 346521 3789196 89.92 511.52 511.52 73.30 89.92 29.66 31.28 26.12 5.16 | Upper Bowl Member 26
RD-43C 346530 3789196 133.96 511.68 511.68 112.78 133.96 30.13 31.71 27.49 4.22 | Upper Bowl Member 28
RD-44 345365 3788406 147.83 620.55 621.29 6.10 147.83 128.23 129.01 127.25 1.75 | Coarse Member 30 | Screened partially in Lower Bowl Member
as well
RD-45A 345250 3789070 146.30 560.29 560.29 5.94 146.30 117.97 124.86 109.96 14.89 | Lower Sage 20 | Completed in Middle Sage, Lower Line
Member Bed, and Lower Sage Members
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Station | Easting | Northing Total Top Of Ground Screen Screen Avg WL | Max WL | Min WL | Range | Water Level (WL) Rep. Comment
Name Depth Casing Surface Top Bottom Depth Depth Depth in Formation Slice in
[m] [masl] Elevation Depth [m] | Depth [m] | [m] [m] [m] WL [m] Model
[masl]
RD-45B 345254 3789055 179.83 560.33 560.33 163.98 179.83 118.99 125.86 110.85 15.01 | Lower Sage 23
Member
RD-45C 345244 3789057 243.23 560.30 560.30 228.60 243.23 152.40 194.07 121.87 72.21 | Lower Sage 25
Member
RD-46A 344937 3788159 42.67 550.41 543.87 8.99 42.67 22.32 24.41 19.30 5.11 | Coarse Member 27 | Screened in the Lower Chatsworth
Formation
RD-47 344604 3789078 216.41 623.54 621.00 5.79 216.41 180.72 187.29 172.92 14.37 | Upper Sage 16
Member
RD-48A 344344 3787804 33.53 529.30 528.26 6.10 33.53 28.02 34.09 17.21 16.88 | Coarse Member 30 | Screened within the Lower Chatsworth
Formation
RD-48B 344347 3787812 75.59 528.95 527.51 60.96 75.59 41.07 42.53 39.95 2.58 | Fine Member 32 | Screened within the Lower Chatsworth
Formation
RD-48C 344338 3787811 133.50 528.81 527.62 113.08 133.50 55.05 55.98 53.41 2.57 | Coarse Member 33 | Completed within the Lower Chatsworth
Formation
RD-49A 343918 3789097 15.24 569.14 563.55 5.64 15.24 4.95 5.77 3.90 1.87 | Shale 2 14
RD-49B 343927 3789098 90.83 569.35 563.35 76.20 90.83 85.00 89.62 82.71 6.91 | Upper Sage 16
Member
RD-49C 343934 3789101 167.82 569.81 563.81 149.66 170.08 114.23 119.86 109.22 10.64 | Upper Sage 17
Member
RD-50 341785 3788578 59.44 583.66 584.96 5.64 59.44 27.11 32.46 11.66 20.80 | Upper Burro Flats 10 | Either Upper or Lower Buro Flats Member
RD-51A 343731 3789638 76.20 558.55 551.41 48.77 76.20 76.18 76.75 75.37 1.37 | Lower Burro Flats 10
RD-51B 343718 3789637 112.78 558.60 550.86 91.44 112.78 102.85 106.95 94.77 12.18 | Lower Burro Flats 11
RD-51C 343724 3789641 183.49 558.29 549.61 155.45 183.49 109.67 114.91 100.97 13.94 | Lower Burro Flats 11
RD-52A 344632 3789567 41.76 534.95 527.92 5.94 41.76 37.37 38.81 31.56 7.25 | Upper Sage 12 | Screened within Shale 2 and Upper Sage
Member Members
RD-52B 344548 3789551 96.93 521.86 518.02 60.96 96.93 76.29 81.81 68.84 12.97 | Upper Sage 14 | Screened within Shae 2 and Upper Sage
Member Members
RD-52C 344558 3789545 206.65 522.07 518.30 188.98 206.65 76.36 81.64 69.08 12.56 | Upper Sage 17
Member
RD-53 346018 3789601 48.46 581.92 581.29 23.47 48.46 37.80 40.50 33.91 6.59 | Canyon Member A 20
RD-54A 341814 3788760 87.48 561.36 562.88 36.27 84.73 46.54 67.88 43.37 24.51 | Upper Burro Flats 9
RD-54B 341799 3788772 133.20 561.61 564.00 115.52 133.20 76.84 86.65 72.93 13.73 | Upper Burro Flats 10
RD-54C 341805 3788761 194.46 561.98 563.45 169.77 194.46 67.70 70.27 64.01 6.25 | Upper Burro Flats 12
RD-55A 342499 3788546 32.92 535.49 535.95 8.53 32.31 3.28 5.66 1.73 3.93 | Upper Sage 15 | Completed in Shale 2 and Upper Sage
Member Member
RD-55B 342504 3788558 76.20 535.59 535.68 60.81 76.20 13.03 14.74 11.41 3.33 | Upper Sage 16
Member
RD-56A 343336 3789694 121.16 536.03 531.17 6.25 121.16 99.26 101.20 92.85 8.35 | Upper Burro Flats 7 | Interpreted based on position relative to
outcrops
RD-56B 343327 3789687 121.16 537.01 532.29 135.03 141.12 76.48 82.06 73.74 8.32 | Upper Burro Flats 10 | Interpreted based on position relative to
outcrops
RD-57 341759 3788945 127.71 540.76 539.68 5.94 127.71 109.72 111.21 107.16 4.04 | Upper Burro Flats 7
RD-58A 342493 3788338 38.40 535.26 537.45 5.94 38.40 20.94 25.17 15.15 10.02 | Sandstone 1 16
RD-58B 342485 3788319 81.69 536.86 539.36 67.06 81.69 30.54 32.60 28.50 4.10 | Sandstone 1 17
RD-58C 342480 3788348 151.79 536.32 538.28 137.16 151.79 36.12 39.59 33.75 5.84 | Sandstone 1 20
RD-59A 341843 3789346 17.68 408.58 401.16 6.40 17.68 8.01 9.19 6.10 3.09 | Shale 3 6
RD-59B 341821 3789336 65.23 409.19 402.12 54.25 63.70 -10.57 -8.34 -15.37 7.03 | Upper Burro Flats 7
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Station | Easting | Northing Total Top Of Ground Screen Screen Avg WL | Max WL | Min WL | Range | Water Level (WL) Rep. Comment
Name Depth Casing Surface Top Bottom Depth Depth Depth in Formation Slice in
[m] [masl] Elevation Depth [m] | Depth [m] | [m] [m] [m] WL [m] Model
[masl]
RD-59C 341832 3789340 121.31 410.08 402.69 105.31 121.01 -10.86 -8.70 -14.67 5.97 | Upper Burro Flats 8
RD-60 343339 3789530 38.10 570.10 569.50 5.94 38.40 29.81 36.02 21.07 14.95 | Upper Burro Flats 7
RD-61 345208 3788091 47.85 562.01 562.14 5.79 39.32 29.07 32.49 19.62 12.86 | Coarse Member 28 | Screened within the Lower Chatsworth
Fomation
RD-62 344965 3787948 72.54 559.98 564.46 6.31 72.54 63.31 65.78 61.30 4.49 | Coarse Member 32 | Screened within the Lower Chatsworth
Formation
RD-63 342453 3789278 70.10 537.93 540.18 6.10 70.10 13.60 27.61 0.88 26.73 | Upper Burro Flats 7
RD-64 341762 3788745 121.31 566.03 567.38 5.79 121.31 70.38 72.02 68.47 3.55 | Upper Burro Flats 9
RD-65 341855 3788830 121.01 554.47 557.72 5.79 121.01 73.40 76.38 69.20 7.18 | Upper Burro Flats 10
RD-66 346416 3789595 68.58 524.41 524.41 5.79 68.58 52.41 53.53 51.76 1.77 | Canyon Member A 24
RD-69 344862 3789703 31.39 558.17 555.07 5.79 31.39 12.86 15.41 8.94 6.47 | Silvernale Member 9 | Likely completed within the Spa and
Silvernale Members - interpreted based
on position relative to outcrops
RD-70 343823 3789780 84.73 527.99 527.08 5.79 84.73 69.00 73.94 65.23 8.70 | Upper Burro Flats 8 | Likely screened in Upper Burro Flats and
maybe ELV Members - interpreted based
upon position relative to outcrops
RD-71 346539 3789738 85.65 527.86 527.86 6.10 85.65 55.45 56.49 54.85 1.64 | Canyon Member A 22 | Screened within Woolsey, and Canyon
Members A and B
RD-72 345914 3789493 55.47 582.17 582.17 8.23 55.47 20.85 21.46 20.51 0.95 | Canyon Member A 20
RD-73 345633 3789285 42.98 581.00 581.00 6.10 42.98 21.46 25.01 16.25 8.77 | Canyon Member B 20 | Along IEL Fault, but should be in Canyon
Member - intepreted by JH based upon
position relative to outcrops
WS-04A 345276 3789516 153.01 533.33 533.94 91.44 153.01 85.56 90.55 77.72 12.83 | Upper Sage 20
Member
WS-05 345176 3788938 702.26 557.84 560.33 12.19 702.26 155.53 206.26 119.50 86.76 | Upper Bowl Member 40 | Completed in both Canyon Member C and
Upper Bowl Member
WS-06 344239 3789016 438.91 589.09 585.30 137.16 438.91 151.08 160.58 142.12 18.46 | Lower Sage 25 | May be partially in Woolsey Member too
Member
WS-07 343251 3789411 213.36 556.62 555.00 121.92 213.36 20.03 24.94 11.50 13.44 | Lower Burro Flats 10 | Screened across Lower Burro Flats, Spa,
and Silvernale members
WS-08 343241 3788834 213.36 546.93 542.23 121.92 213.36 63.61 69.10 55.77 13.33 | Upper Sage 17
Member
WS-09A 342792 3788153 179.83 502.19 499.42 10.36 164.90 10.47 49.89 5.49 44.40 | Sandstone 1 22
WS-09B 344212 3789461 67.06 547.69 544.38 0.00 67.06 49.40 60.13 33.13 27.01 | Silvernale Member 13 | Interpreted by JH based upon position
relative to outcrops
WS-11 342719 3788676 206.35 533.00 532.37 187.45 206.35 12.18 14.30 9.68 4.61 | Middle Sage 16
Member
WS-12 344420 3789597 538.89 519.98 516.23 114.30 538.89 74.08 79.79 66.94 12.85 | Silvernale Member 40 | Lilkely screened across Lower Burro Flats,
SDpa, and Silvernale Members -
Interpreted by JH based upon position
relative to outcrops
WS-13 344030 3789673 286.51 505.55 505.26 228.60 286.51 58.34 63.59 51.38 12.21 | Sandstone 2 17
WS-14 345648 3789440 387.71 572.48 572.69 12.19 387.71 115.09 116.53 110.74 5.79 | Sandstone 1 23 | Interpreted by JH based upon position
relative to outcrops, close to Shear Zone
WS-SP 343824 3789424 61.87 538.51 535.85 0.00 61.87 8.52 13.58 1.87 11.71 | Lower Burro Flats Interpreted by JH based upon position

relative to outcrops

Projection: UTM 11 / NAD 27 (mean for CONUS)
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Table 13: Observed and Simulated Water Budget Quantities

Total Total
Average Average % Difference - % Total of
Total Low Total High Estimate Estimate Simulated Flow | Simulated Flow | Calculated/ Avg. % of Recharge in
Area (wbPolyName) Type Estimate (m%d) | Estimate (m%d) | (m%d) (gpm) (m*/d) (gpm) Observed Precipitation Model
Recharge
Recharge On-Site Areal Recharge 144 1,733 938 172 1,173 37 25% 8% 23%
Recharge Model Domain Areal Recharge 646 7,755 4,200 771 4,374 31 4% 7% 87%
WS 5 Drainage/WS6 Drainage Leakage to Groundwater 555 1,110 833 153 653 120 -22% 13%
TOTAL Recharge to Groundwater 1,201 8,865 5,033 923 5,027 151 0% 100%
Pumping Wells and Leakage
Water Supply Wells Wells -1,110 -1,110 -1,110 -204 -1,178 -216 6% 2% 23%
TOTAL Wells -1,110 -1,110 -1,110 -204 -1,178 -216 6% 2% 23%
Flow Out through Border Boundary Conditions
Simi Valley Border Boundary Conditions No Data No Data No Data No Data 829 152 N/A 1% 16%
San Fernando Valley Border Boundary Conditions No Data No Data No Data No Data 402 74 N/A 1% 8%
Bell Canyon Border Boundary Conditions No Data No Data No Data No Data 880 161 N/A 1% 17%
Las Virgenes/Runkle Canyon Border Boundary Conditions No Data No Data No Data No Data 402 74 N/A 1% 8%
TOTAL Border Boundary Conditions 2,513 461 4% 50%
Discharge to Seeps and Phreatophytes
TOTAL | Seeps and Phreatophytes | 818* | 150* -1336 | -245 | N/A | 2% 27%
SSFL Site Area (m?) 11,531,580
Model Domain Area (m?) 51,612,590

Average Precipitation
Average Recharge

19 inches/year or 457 mm/yr
1-12% of Precipitation (6% average MWH, 2004)

*low estimate as does not include estimates of flow observed at all seeps —treat as a minimum

November 2007

Table 13: Page 1 of 1




