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MANAGEMENT
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LAND USE / 
MUNICIPALITIES

MOONCAMP 
PRIVATE WELL 
OWNERS
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Principal 
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Thomas Harder 
& Company



Workshop Goals

• Share what we’ve learned about the Basin
• Describe the role of the water budget
• Document stakeholder’s vision of what a 

“sustainable Bear Valley Basin” means. 

Your input will be used by the project team to
inform the GSP’s sustainability goals

and projects and management actions.
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10 min Project Overview

5 min Groundwater 101

20 min Key Findings from the 
Basin Setting

40 min GROUP EXERCISE: Building a 
Vision for a Sustainable Bear 
Valley Basin

5 min What’s Next 

15 min Audience Q&A

Workshop
Agenda
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Audience Polls

1. What brought you here today? 

2. Rate your understanding of groundwater and 
its use in the Bear Valley Basin?
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Project Overview
Tom Harder

Hydrogeologist, Thomas Harder Company
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Maintaining sustainable groundwater in the 

Bear Valley Basin as Defined by 
CDWR Bulletin 118
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Bear Valley Basin Groundwater Sustainability Agency (GSA)

The Sustainable Groundwater 
Management Act of 2014 
(SGMA) Requires the Designation 
of GSAs for all CDWR Bulletin 118 
Basins
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Bear Valley Basin Governance

Groundwater 
Sustainability Agency 

(GSA) Formation

2015 2016 2017 2018 2019 2020 2022

Groundwater 
Sustainability Plan (GSP) 

Development

BEAR VALLEY GSP •  STAKEHOLDER WORKSHOP #1 • PAGE 10



Sustainable Groundwater Management 
Act (SGMA) Deadlines

Groundwater 
Sustainability Plan 
(GSP) Complete

2022 2032

Bear Valley Basin 
Maintains Sustainability

2027 2032 2037 2042

Evaluate 
Progress

20 years to 
achieve goals 
stated in plan

GSPs due 
per SGMA

Evaluate 
Progress

Evaluate 
Progress

Evaluate 
Progress
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Opportunities for stakeholders to inform the GSP 

Step 1.
Establish 

Governance
Structure

Step 5.
Adopt 

the Plan

Step 2.
Document 

Basin Setting

Step 3.
Set Sustainability 

Goals

Step 4.
Develop 
Plan to 

Sustainability

May 25, 2017
PUBLIC MEETING 

Sept. 23, 2020
STAKEHOLDER WORKSHOP:
Groundwater Management 
Vision

Oct. 28, 2020
STAKEHOLDER WORKSHOP
Sustainable Goal Setting

Dec. 2, 2020
STAKEHOLDER WORKSHOP
Projects and 
Management Actions

Feb. 2021
PUBLIC COMMENT 
PERIOD
Full Draft of GSP

WE ARE HERE

April '17 – May '17 Oct ‘19 – Sep ‘20 Sep ‘20 – Oct ‘20 Dec ’20 — Mar ‘21Oct ‘20 – Dec ‘20
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Required GSP Elements

• Introduction and Administrative 
Information

• Basin Setting
• Sustainable Management Criteria
• Monitoring Network
• Projects and Management Actions
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Best Management 
Practices

Source:  California Department of 
Water Resources, Best Management 
Practice Framework, Dated 
December 2016

The Best Management 
Practices and documents 
inform various steps in the 
workflow toward increased 
sustainability. Steps may be 
repeated or re-ordered as a 
basin approaches its 
sustainability goals.
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Questions?
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Groundwater 101
Tom Harder

Hydrogeologist, Thomas Harder Company
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What is groundwater?

Groundwater is the water found 
underground in the cracks and 
spaces in soil, sand and rock. It is 
stored in and moves slowly through 
geologic formations of soil, sand 
and rocks called aquifers. 
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What is groundwater?

Bear Valley Basin
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What is groundwater?

Groundwater in the alluvial 
aquifers of Big Bear Valley 
occurs under the ground in 
the spaces between the sand 
and gravel grains.
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Surface water vs. groundwater
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Surface water vs. groundwater
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Questions?
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Key Findings from 
the Basin Setting

Tom Harder
Hydrogeologist, Thomas Harder Company
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4 Elements of the 
Basin Setting

• Hydrogeologic Conceptual Model
• Groundwater Conditions
• Water Budget
• Management Areas
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Hydrogeologic 
Conceptual 
Model

• Geologic Setting
• Basin Boundaries
• Surface Water 

Features
• Areas of Recharge 

and Discharge
• Principal Aquifers 

and Aquitards
• Areas of 

Uncertainty in the 
Conceptual Model
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Hydrogeologic 
Conceptual 
Model

• Geologic Setting
• Basin Boundaries
• Surface Water 

Features
• Areas of Recharge 

and Discharge
• Principal Aquifers 

and Aquitards
• Areas of 

Uncertainty in the 
Conceptual Model
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Hydrogeologic 
Conceptual 
Model

• Geologic Setting
• Basin Boundaries
• Surface Water 

Features
• Areas of Recharge 

and Discharge
• Principal Aquifers 

and Aquitards
• Areas of 

Uncertainty in the 
Conceptual Model
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Hydrogeologic 
Conceptual 
Model
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• Geologic Setting
• Basin Boundaries
• Surface Water Features
• Areas of Recharge and Discharge
• Principal Aquifers and Aquitards
• Areas of Uncertainty in the Conceptual 

Model

Big Bear Dam Erwin 
Lake

Sugarloaf

Big Bear 
Lake

Metcalf 
Bay



Hydrogeologic 
Conceptual 
Model

• Geologic Setting
• Basin Boundaries
• Surface Water 

Features
• Areas of Recharge 

and Discharge
• Principal Aquifers and 

Aquitards
• Areas of Uncertainty 

in the Conceptual 
Model

Precipitation Distribution Surface Water Budget of 
Baldwin Lake

Areal Recharge from 
Precipitation

Tributary Channel Infiltration

Aquifer Under Big Bear Lake

Aquifer Characteristics
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Groundwater Conditions

• Groundwater Occurrence and Flow
• Groundwater Storage
• Groundwater Quality
• Land Subsidence
• Interconnected Surface Water Systems
• Groundwater Dependent Ecosystems
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Groundwater Conditions –
Occurrence and Flow

Bear Valley Basin West Bear Valley Basin East



Groundwater Conditions –
Groundwater Storage
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Groundwater Conditions –
Groundwater Storage
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Groundwater Conditions –
Groundwater Storage
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Groundwater Conditions –
Groundwater Quality Total Dissolved Solids
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Groundwater Conditions –
Groundwater Quality - Fluoride
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Groundwater Conditions –
Groundwater Quality - Arsenic
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Groundwater Conditions –
Interconnected Surface Water Systems

Source: CDWR Natural Communities 
Commonly Associated with Groundwater 
Dataset
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Groundwater Conditions –
Interconnected Surface Water Systems

Big Bear Lake
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Groundwater Conditions –
Groundwater Dependent Ecosystems

Source: CDWR Natural Communities 
Commonly Associated with Groundwater 
Dataset

Shay Pond
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Groundwater Conditions –
Groundwater Dependent Ecosystems

Shay Pond 
Bottom Elevation 

6,757 ft amsl
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Water Budgets
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Bear Valley Basin Surface Water Budget - Inflows
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Bear Valley Basin Surface Water Budget - Outflows
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Bear Valley 
Basin 
Groundwater 
Budget
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Management Areas

• Criteria for Management Areas
• Minimum Thresholds and Measurable Objectives
• Monitoring Plan

MANAGEMENT AREA. An area within a basin for which the Plan may identify 
different minimum thresholds, measurable objectives, monitoring, or projects 
and management actions based on differences in water use sector, water source 
type, geology, aquifer characteristics, or other factors.
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Management Areas
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Sustainable 
Management Criteria

Tom Harder
Hydrogeologist, Thomas Harder Company
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Sustainable Management Criteria

SEAWATER 
INTRUSION

Chloride 
Concentration 

Isocontour

SUSTAINABILITY 
INDICATOR

METRIC(S) 
USED

Groundwater 
Elevation

Total 
Volume

Rate and 
extent of land 

subsidence

- Migration Plumes
- # of Supply Wells
- Volume
- Location of 
Isocontour

Volume or rate 
of surface water 

depletion

LAND 
SUBSIDENCE

WATER 
QUALITY 

DEGRADATION

INTER 
CONNECTED

SURFACE 
WATER 

DEPLETIONS

REDUCTION 
OF GROUND-

WATER 
STORAGE

CHRONIC 
LOWERING OF 

GROUND-
WATER LEVELS

Rate and 
extent of land 

subsidence

- Migration Plumes
- # of Supply Wells
- Volume
- Location of 
Isocontour

Volume or rate 
of surface 

water 
depletion

Total Volume
Groundwater 

Elevation

METRIC(S) 
DEFINED IN GSP 

REGULATIONS

SGMA allows all indicators but water quality to be assessed using water levels as 
a proxy metric for direct measurement.
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Representative 
Monitoring Sites

Conceptual 
Representative 
Monitoring Site

Conceptual Rathbone Management Zone

A subset of a basin’s 
complete monitoring 
network, where minimum 
thresholds, measurable 
objectives, and interim 
milestones are set.



Minimum 
Threshold

Conceptual Rathbone Management Zone

The quantitative value 
that represents the 
groundwater conditions 
at a representative 
monitoring site that, 
when exceeded 
individually or in 
combination with 
minimum thresholds at 
other monitoring sites, 
may cause an 
undesirable result(s) in 
the basin. 

SAND CANYON NO. 1
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Measurable 
Objective

Conceptual Rathbone Management Zone

Measurable objectives 
are quantitative goals 
that reflect the basin’s 
desired groundwater 
conditions and allow 
the GSA to achieve 
the sustainability goal 
within 20 years.  

SAND CANYON NO. 1
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Example: 
Sustainable 
Management 
Criteria (SMCs)

Conceptual Rathbone Management Zone
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Interim 
Milestones

Conceptual Rathbone 
Management Zone

SAND CANYON NO. 1

A target value 
representing 
measurable 
groundwater 
conditions, in 
increments of five 
years, set by an 
Agency as part of a 
plan.
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Questions?
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Visioning 
Exercise
Tiffany Meyer

Water Systems Consulting
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Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea

Idea Idea
Idea

Idea

Idea

Idea

Idea

Current state 
of the Basin



What’s Next
Tiffany Meyer

Water Systems Consulting
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Workshop #1 Summary
Comment period opens 
within 2 weeks

Comment at BVBGSA.org
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Workshop #2: 

Sustainable Goal Setting
Wednesday, October 28, 2020 • 
3:00pm-5:00pm • Zoom Meetings

Register at BVBGSA.org
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Questions?
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