TECHNICAL MEMORANDUM

To: Thomas Field, RPU cC: Ali Taghavi, WRIME
) Fakhri Manghi, WMWD ) Jim Blanke, WRIME
From: Reza Namvar Date: March 6, 2009

Task 3.1 -Modeling Project Objectives
Subject: Riverside-Arlington Basins Numerical Groundwater Model and GWMPs
Development Project

Project

Reference: 212.7T03.00

MEMORANDUM OBJECTIVE

This memorandum describes the objectives of developing the Riverside-Arlington groundwater
model, including a list of intended uses and users of the model. This memorandum also
compares the modeling objectives to those of prior studies and provides the model

development criteria.

GOALS OF THE RIVERSIDE-ARLINGTON GROUNDWATER MODEL

The general goal of the Riverside-Arlington groundwater model (Riverside-Arlington Model) is
to provide multifaceted support to Riverside Public Utilities (RPU) and the Western Municipal
Water District (WMWD) as they manage their groundwater resources. RPU and WMWD
actively manage groundwater with extensive monitoring and testing. Additionally, there is an
ongoing expansion of groundwater management activities, including increased groundwater
level monitoring, development of recharge basins, and creation of groundwater management
plans (GWMPs), with associated management activities. These activities can be assisted greatly
through the use of the Riverside-Arlington Model.

The Riverside-Arlington Model and its development process afford a more in-depth
understanding of the Riverside and Arlington groundwater basins’ characteristics and
behaviors, and their relationship with neighboring basins. This knowledge will lead to an
estimate of the safe yield for Riverside North, Riverside South, and Arlington basins. The
understanding of the conditions of basins, along with the extensive database and visualization
tools that are part of the model, will also optimize monitoring, identifying data gaps that need
additional monitoring and ensuring that the overall monitoring program is delivering excellent
data coverage in an efficient manner.

The Riverside-Arlington Model can assist in the development of conjunctive use projects. Model

datasets can help site recharge facilities through analysis of soils data, aquifer data, and
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unsaturated storage space. The model also can be used to estimate the mounding and
movement of recharged water and the regional benefits of the recharge.

Different management alternatives that are considered as part of GWMPs can be tested using
the groundwater model, which can also provide visualization tools to assist in conveying the
information to stakeholders and the general public. Variability in supply sources, recharge
operations, and levels of demand can all be tested over a long-term horizon, using the
groundwater model. Such testing helps to ensure that management alternatives meet the goals
and objectives developed by the stakeholders in the GWMP process.

INTENDED USERS OF THE MODEL

The primary users of the Riverside-Arlington Model are staff at RPU and the WMWD. The
Riverside-Arlington Model is being developed in cooperation with local water agencies and
stakeholders and can be used to simulate their projects of interest. Additionally, regional
agencies can use the model to assist in developing regional projects with components in the
model area, such as water banking. The local water agencies and stakeholders are:

e City of Colton

e Jurupa Community Services District

e Riverside Highland Water Company

e Rubidoux Community Services District

e West Valley Municipal Water District

e San Bernardino Valley Municipal Water District

e City of San Bernardino — Rapid Infiltration Extraction (R1X) facilities

e Western-SB Watermaster
The Riverside-Arlington Model is being developed in coordination with a Technical Advisory
Committee (TAC), consisting of:

e Mark Norton - Santa Ana Watershed Project Authority (SAWPA)

e Dennis Williams - GeoScience Support Services, Inc.

e Ken Williams - Santa Ana Regional Water Quality Control Board (SARWQCB)
e Linda Woolfenden - U.S. Geological Survey (USGS)

INTENDED USES OF THE MODEL

The overall project goal is to develop the Riverside-Arlington Model so that it can be used to
assist in developing the following projects. The projects of interest are:

e Water Resources Planning and Basin Management

0 Development of GWMPs for Riverside Basin and Arlington Basin
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0 Generation of simulated water budgets for each basin for each modeled scenario
0 Calculation of safe yield for each basin
Conjunctive Use / Artificial Recharge
0 Simulation of artificial recharge and groundwater extraction at:
* Basins adjacent to the Santa Ana River
* County of Riverside flood control basins
* The following WMWD basins:
¢ Magnolia and Buchanan Basin
e Victoria and Jackson Basin
e Metrolink Basin
0 Locating additional desalter wells in:

* Riverside South Basin to produce 10,000 acre-feet per year of potable
water

* Arlington Basin
0 Locating additional WMWD production wells near the Santa Ana River
Project Feasibility
0 Reduced use of RIX facility by cities of San Bernardino and Colton

RPU and WMWD will use a subset of these projects to define the model scenarios that will be
simulated in Task 5 of the Riverside-Arlington Model development. Figure 1 shows some of the

projects of interest. To meet these goals, the model must be widely accepted by stakeholders.

This will be achieved through a transparent development process supported by the TAC, local

water agencies, and GWMP advisory groups and stakeholders. The model will establish a firm

and accepted technical basis for analysis of future projects and conditions.

COMPARISON TO OBJECTIVES OF PREVIOUS STUDIES

There are four groundwater models that were developed for parts or all of the Riverside-

Arlington Model area. Task 2 of this project includes reviews of these models. A summary of

the objectives of these models follows.

Riverside-Arlington Basin Model (GeoTrans, 2003):

0 Identify the sources of recharge to the Riverside Basin and determine the
quantity and best location of artificial recharge that could be developed to
improve water supply reliability

0 Determine the sustainable yield of the Riverside Basin
Determine the impact of groundwater production south of Highway 60 on other
wells

Arlington Basin Model (Wildermuth, 2008):
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0 Determine the impact of desalter expansion producing 10 million gallons per day
of product water

0 Evaluate the effect of artificial recharge operations to imitate the drawdown
caused by the increased pumping

RIX Facility Model (CH2M HILL, 2003)

0 Evaluate the historical operations of the RIX facility

0 Provide guidance for future operations of the RIX facility
Rialto-Colton Basin Model (USGS, 2001)

0 Determine the movement and disposition of recharged imported water

0 Simulate long-term effects of three artificial recharge projects

The objectives of the Riverside-Arlington Model are more comprehensive than previous models

and cover all of the model area. The Riverside-Arlington Model will be capable of simulating

projects similar to the ones simulated in previous studies as well as projects with basin-wide

impacts.

MODEL DEVELOPMENT CRITERIA

Project objectives influence the design of the Riverside-Arlington Model by determining the

model domain, grid resolution, time scale, calibration target, and model outputs. Some of the

design specifications of the Riverside-Arlington Model have already been defined by the RPU

and WMWD in the Request for Proposals. These specifications include:

Model Domain: Riverside Basin, Arlington Basin, and a portion of the Rialto-Colton
Basin. These basins are hydraulically connected and will be simulated as one regional
model.

Transient state numerical model.

Calibration Period: 1976-2005

Model Boundaries: The San Jacinto Fault as the northern boundary, use of physical
boundaries rather than arbitrary steady-state boundaries.

Modeling Code: Groundwater Vistas with MODFLOW-2000 code.

Model Layers: Model layers will be defined using the hydrogeologic cross sections being
developed by Numeric Solutions, LLC.

Model Output: The model output should provide information for analysis of model
simulations of conjunctive use and desalter wells. Water budgets and safe yield will be
calculated for Riverside North, Riverside South, and Arlington basins.

These specifications will be incorporated into the model design. Additionally, the following

general specifications will be considered in the Riverside-Arlington Model development so it

can be used to simulate the projects of interest.

Calibration Period: The suggested calibration period will be reviewed and may be
extended to include important historical hydrologic events.
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e Calibration Targets: Calibration targets will be selected to include wells in the project
areas.

e Grid Resolution: Model grid resolution should be adequate to represent the projects of
interest.

e Boundary Conditions: Physical boundaries will be used for important model
boundaries, such as Riverside Narrows, Arlington Narrows, and the Rialto-Colton Fault.

e Hydrologic Components: Major hydrologic components, such as deep percolation from
rain and applied water and recharge from the Santa Ana River, will be represented.
These general specifications will be incorporated in the Riverside-Arlington Model design and
presented in detail in the technical memoranda for Tasks 3.2 (Conceptual Model Development)
and 3.3 (Numerical Model Construction).
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