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CHINO BASIN WATERMASTER

A Message From the Executive Director
The Chino Basin region has experienced a long history of water challenges. The situation 
is no different today. Recent rainfall data showed that 2007-2009 was the twelfth driest 
three-year period in the state’s recorded history. Last year rainfall improved, but runoff was 
below average. In addition, court rulings to protect fish in the California Delta have resulted 
in cuts of imported Delta supplies by 50%!

Meeting the Challenges. Watermaster and its Basin partners have stepped up to meet 
these challenges. Some of our notable water management achievements in the 2009-2010 
fiscal year, include: 

•	 Facilitated	agreements	with	local	and	regional	partners	to	expand	desalter	capacity.

•	 Completed	the	Phase	II	Chino	Basin	Facilities	Improvement	Project	that	increased	
recharge capacity to 99,000 acre-feet per year from 49,000 acre-feet.

•	 Made	plans	for	cost-saving	changes	to	the	Basin	Plan	Amendment	that	are	designed	
to reduce monitoring costs by hundreds of thousands of dollars per year.

•	 Continued	actively	facilitating	cleanup	programs	throughout	the	Basin.

Completed the Recharge Master Plan Update. Watermaster’s principal focus for 
the	fiscal	year	was	completion	of	the	Recharge	Master	Plan	Update.	With	cutbacks	of	
replenishment	water,	a	key	goal	of	the	plan	is	to	identify	how	the	Basin	can	take	larger	
amounts of water during wet periods and recharge it in a shorter amount of time. 
Watermaster	worked	with	the	Chino	Basin	Conservation	District	and	the	Inland	Empire	
Utilities	Agency	to	successfully	complete	the	Plan	by	the	July	1,	2010	deadline.	

Kept Costs Down.	The	Inland	Empire’s	economy	is	one	of	the	hardest	hit	in	California,	
and	Watermaster	made	administrative	changes	to	improve	efficiency	and	keep	costs	down.	
Many	other	technical,	administrative	and	institutional	achievements	are	summarized	in	
this report. 

Watermaster’s successes are rooted in collaboration locally, regionally and across the 
state.	The	result	is	that	in	drought	years	and	flood	years,	we	continue	to	enjoy	the	benefits	
of a reliable, high-quality and affordable water supply.

I	am	grateful	to	all	my	fellow	stakeholders	for	their	contributions	to	another	successful	
year,	and	look	ahead	with	confidence	to	more	achievements	in	the	future.

Kenneth	R.	Manning,	
CEO	Chino	Basin	
Watermaster

Developing Local and Regional Water Solutions  
        MEETING WATER CHALLENGES
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In September 2009, Chino Basin Watermaster met for the Strategic Annual Planning Conference with staff, Board 
members, consulting experts and stakeholders to plan for the future and to continue to develop the Recharge Master 
Plan Update (RMPU). This annual planning conference builds on a growing and successful history of collaboratively 
managing water supplies to benefit the entire region. 

Early 1970s and Before: Conflict Over Water Supplies 
Basin stakeholders had endured decades of conflict over 
water supplies, but this began to change in 1974 when 
stakeholders signed a memorandum of agreement. Within a 
year, the state authorized a $2 assessment per acre-foot of 
water to help support this effort by funding development of a 
Chino Groundwater Plan.

1978: Watermaster Provides a Permanent Forum
By 1978 a permanent structure was created by the San 
Bernardino Superior Court when it formed Watermaster. In 
subsequent years, Watermaster developed a governance 
structure, technical understanding and funding to manage 
the Basin.

Later 1990s: Optimum Basin Management Program,  
a Major Technical Advance
In the late 1990s, Watermaster developed a detailed program 
consisting of hundreds of specific actions designed to 
resolve basin water supply and quality challenges. This 
program, required by the Court, is still being systematically 
implemented and continually refined.

2000 and 2007: Peace Agreements Represent a Major 
Institutional Advance
Following years of negotiation, Basin stakeholders and the 
Court approved the Peace I Agreement in 2000, formalizing 
and making permanent the Watermaster governance 
structure. In 2007, a more profound level of collaboration 
became possible through signing of the Peace II Agreement 
that provides massive water supply benefits and cost savings 
of nearly $1 billion dollars.

Cooperation and Leadership Serves All Basin Stakeholders   
   ANNUAL PLANNING CONFERENCE BUILDS   ON HISTORY OF COLLABORATION 

Watermaster hosts an annual two-day Strategic 
Planning Conference that brings all Basin 
stakeholders together to work collaboratively on 
priorities for the coming years.

became possible through signing of the Peace II Agreement 
that provides massive water supply benefits and cost savings 
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2008-2010: Recharge Master Plan Update  
Development and Implementation
The most important single initiative of the last several years 
has been the Recharge Master Plan Update. Work on the plan 
was initiated at the 2008 Strategic Planning Conference. During 
the rest of the year and through 2009 the Recharge Master 
Plan Update was developed and finalized. Implementation of 
the Recharge Master Plan Update will begin during the 2010-
2011 fiscal year.

2010 and Beyond: Increasing Capabilities and  
Successfully Managing Water Supply and Quality
While the 2009-2010 fiscal year focused on the Recharge 
Master Plan Update, Watermaster continued working in 
many arenas to increase water management capabilities and 
successes with more technical sophistication, better cost 
effectiveness and continually improved results.

What distinguishes progress in 2009-2010, and in recent years, 
are achievements that build on each other to make it possible 
to monitor, protect and expand our water supply and quality in 
ways that simply could not be achieved in the past.

•	 Improved working relationships and governance tools 
through Watermaster that allow stakeholders to work 
together and resolve complex challenges in a sustained way.

•	 Regional partnerships that make it possible to plan and 
implement large, cost-effective projects involving multiple 
parties, and that utilize multiple sources: recycled water, 
stormwater, imported water and groundwater.

•	 Extensive physical facilities: desalters, recharge basins, 
pipelines and channels that allow Watermaster to collect, 
spread and move water.

•	 Unique regulatory and management tools: such as 
Hydraulic Control and Maximum Benefit that will provide 
up to 140,000 acre-feet of new water and nearly one billion 
dollars in treatment savings over time.

Cooperation and Leadership Serves All Basin Stakeholders   
   ANNUAL PLANNING CONFERENCE BUILDS   ON HISTORY OF COLLABORATION 

With imported replenishment 
supplies unavailable, Watermaster 
successfully made completion of 
the Recharge Master Plan Update 
its top Strategic priority in 2010.

3

dollars in treatment savings over time.
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Statewide Water Crisis Means Our Region  
Must Develop Local Sources of Water
Historically, the source of replenishment water was 
surplus water that was made available at lower 
rates. However, for the last several years there 
has been no surplus water available because it 
has been given to newly recognized environmental 
needs by the courts. 

As a result, Chino Basin Watermaster has been 
working systematically to develop new sources of 
water that are affordable, reliable and under local 
control through the Recharge Master Plan Update. 

High-Quality 
Groundwater

Stormwater

RechargeTreatment

Bedrock

Unsaturated Zone 
(unused storage)

Storage

Well

The Chino Groundwater Basin is a principal source of water  
for nearly one million people, extensive agriculture, 
businesses, and recreational facilities. The Basin itself 
stretches across 220 square miles, and stores an estimated 
six million acre-feet of water (about two trillion gallons). 
The Basin’s safe yield is 140,000 acre-feet per year. Last year, 
about 170,000 acre-feet of water were pumped from it.

One key solution will be to improve  
recharge capabilities so that in wet 
years, when surplus water is available, 
the Basin can take larger amounts of 
water in shorter periods of time.

Storage and Recovery 
in Chino Basin

   Recharge Master Plan Update   
     SOLVING OUR REGIONS WATER SUPPLY    CHALLENGES LOCALLY

4
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NEW WATER SOURCES: THE 
RECHARGE MASTER PLAN UPDATE 
The Recharge Master Plan Update work started during the 
Strategic Planning Conference in September 2008, which 
was entirely dedicated to the topic. Watermaster worked 
collaboratively with the Chino Basin Water Conservation 
District (CBWCD) and Inland Empire Utilities Agency (IEUA) 
to assess the challenges, evaluate the assets available, and 
to develop solutions. 

Following completion of the draft report in January 2009, 
several workshops were held and comments were received. 
Responses were incorporated into the final report, which 
will be submitted to the Court on time on July 1, 2010.

Recharge Master Plan Update: Identifies How the Basin 
Will Increase Capture and Replenishment of Stormwater: 

•	 Expand use of stormwater for recharge. The Basin has 
captured most of the easy-to-obtain stormwater that can 
be replenished. Future projects will require substantial 
investments in new equipment such as pumps and 
pipelines, and require bigger recharge facilities since 
the areas with high infiltration rates have been taken. 
There will be less recharge of stormwater per dollar 
than in the past, but there is still much potential. 

•	 Increase capture and recharge from Municipal 
Separate Storm Sewer Systems. To prevent harmful 
pollutants from being washed or dumped into 
storm drains, stormwater system operators require 
developers to capture stormwater onsite and recharge 
it into the ground through porous landscapes, mini-
ponds and other methods. Watermaster is seeking 
to develop programs and incentives that would 
encourage property owners to go beyond minimum 
stormwater capture requirements by recharging 
additional water. The types of incentives under review 
include: clarifying who owns the water, giving water 
credits to developers of this water, and cost-sharing 
agreements or other financial incentives.

Purchase replenishment water from third parties:

Chino Basin Watermaster will also be seeking sources 
of supply that it could purchase from willing sellers and 
transport through the State system to the Chino Basin for 
recharge. The goal is to increase local responsibility for 
water supply and decrease dependence on imported water.

Recharge

Storage

Desalter

Santa Ana 
River

   Recharge Master Plan Update   
     SOLVING OUR REGIONS WATER SUPPLY    CHALLENGES LOCALLY

Southern California 
Reservoir Storage 
is Still Low

Provided courtesy of 
Metropolitan Water District 
of Southern California.

Wastewater/Recycled Water 
Treatment Plant

Imported Surface Water

Nonpotable Groundwater
Treated in Desalters

5
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It Rained Last Year, But Long-Term Water Supply Challenges 
Remain. Following three years of being below average, 
rainfall improved in the 2009-2010 fiscal year. However, 
there remains an ongoing supply challenge caused by 
environmental and regulatory restrictions that have slashed 
the amount of water that can be pumped from the Delta to 
protect endangered fish, limiting the ability to import adequate 
supplies from Northern California. Additionally, there have 
been multi-year droughts on the Colorado River Basin, and 
population growth that has further impacted statewide water 
supplies. As a result, the area needs to look inward to find 
solutions for developing local water independence. 

Watermaster and its partners in the Chino Basin have started 
by developing the tools and maximizing the resources most 
easily available: increasing the use of recycled water, 
capturing more stormwater, desalinating brackish water, 
increasing conservation and more. 

COLLABORATIVE WELLFIELD  
AND DESALTER EXPANSION
Watermaster has made progress toward its commitment to 
expand the desalters and obtain hydraulic control through 
a variety of coordinated and collaborative efforts with many 
partner agencies.

Progress on a Partnerships to Expand the Desalters and  
Well Fields. Chino Basin Watermaster took a leadership 
role in collaborating with neighboring agencies, Jurupa 
Community Services District, City of Ontario and Western 
Municipal Water District, on the Desalter expansion. 

One key part of the program involves Western Municipal 
Water District paying to substantially expand the capacity 
of the Desalter II treatment facility by 10.5 million gallons 
per day or 11,800 acre-feet per year. Western Municipal will 
also fund construction of a new wellfield required for the 
hydraulic control commitment associated with the Maximum 
Benefit program. 

This win/win desalter expansion program resulted in Western 
Municipal Water District obtaining a new and reliable water 
supply that is not dependent on the state water system. In 
doing so they will pay for treating contaminated groundwater 
and improving hydraulic control in the Chino Basin.

The Regional Water Quality Control Board (RWQCB) levied 
an Administrative Civil Liability complaint and fine against 
Watermaster and IEUA for not keeping up with the mandated 
schedule to expand the Desalters. Watermaster is now 
working with the various parties as a facilitator to maintain 
the realistic schedule approved by the RWQCB, and the 
project is progressing. 

Reverse osmosis (RO) membrane 
array at the Chino II Desalter plant.

             Progress Toward Our Goal of Water Independence    
  DEVELOPING WATER SUPPLY SOLUTIONS    UNDER LOCAL CONTROL
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Dry Year Yield. The Dry Year Yield Program provided 
Metropolitan Water District the right to store groundwater 
in the Basin, as a hedge against drought, in exchange for 
paying the costs of developing the facilities that deliver that 
water. The Program has now almost completed a full cycle, 
with Chino Basin benefiting from those facilities, and by 
Metropolitan Water District having filled the account and now 
drawing it down over three years. In April, MWD made the 
final call on that water, and the Dry Year Yield program will be 
zeroed out by April 30, 2011.

The Basin did not obtain large amounts of water from 
Metropolitan Water District (MWD) for replenishment purposes 
but did obtain and use storm and recycled water for recharge. 

Chino Basin Facilities Improvement Project Completed. 
The Chino Basin Facilities Improvement Project (CBFIP) 
Phase II, a joint program of Watermaster, Chino Basin Water 
Conservation District, Inland Empire Utilities Agency, and the 
San Bernardino County Flood Control District, was created 
to increase the annual recharge of storm, imported, and 
recycled water and reduce long-term maintenance costs. 
The $10.5 million project, completed in May 2010, was  
co-funded by Watermaster and IEUA with matching funds 
from the California Department of Water Resources (DWR).
The program installed monitoring wells, lysimeters, recycled 
water connections, remote computer control systems,  
and heightened and hardened berms. 

             Progress Toward Our Goal of Water Independence    
  DEVELOPING WATER SUPPLY SOLUTIONS    UNDER LOCAL CONTROL

Phases I and II of the Chino Basin Facilities 
Improvement Project increased recharge capacity 
from 36,000 acre-feet to 99,000 acre-feet per year.

Riser outlet tower at the Etiwanda Debris Basin.



8

            Quality, Quantity, Production and More:      
EXTENSIVE MONITORING PROVIDES DATA FOR   IMPROVED BASIN MANAGEMENT  

The Chino Groundwater Basin spreads across 220 square miles and holds about two trillion gallons of water. 
Watermaster carries out a number of extensive monitoring programs that make it possible to manage the Basin water 
supply and quality with increasing effectiveness and sustainability. 

Changes to Basin Plan Expected to Result in Large Savings. 
Watermaster introduced Amendments to the 2010 Basin Plan 
that must be approved by regulators. The most important 
changes centered on the monitoring programs. Years ago, 
when Watermaster was developing the Hydraulic Control 
concept, a substantial monitoring program to prove whether 
Hydraulic Control is working was required, but can now be 
decreased. The 2010 amendments are expected to result in 
substantial cost savings in the monitoring program of up to 
$400,000 per year. 

Obtained New Monitoring Wells. Watermaster began 
work on an agreement to take over three wells that would 
otherwise be destroyed by a local business. Watermaster 
proposes to accept this equipment and use it to monitor the 
groundwater basin.  

MZ-1 Management Monitoring and Actions to Stop 
Subsidence. Due to the historical occurrence of pumping-
induced land subsidence and ground fissuring in MZ-1, 
this management plan calls for numerous monitoring 
activities aimed at minimizing or completely avoiding 
future occurrences in the Chino Basin. During this year, 
Watermaster successfully recharged 5,000 acre-feet (AF) of 
imported water in the MZ-1 area.

OPTIMUM BASIN  
MANAGEMENT PROGRAM— 
MONITORING PROGRAMS 
The Groundwater Level Monitoring Program is comprised 
of about 700 wells. The wells in the monitoring program 
within the southern portion of the Basin were selected to 
assist in Watermaster’s monitoring programs for Hydraulic 
Control, land subsidence, and desalter impacts to private well 
owners. The remaining wells are monitored in support of the 
triennial re-computation of water quality in the Chino-North 
management zone. Water level data is collected quarterly 
with the assistance of several partner agencies. The water 
level data is checked by Watermaster staff and uploaded to a 
centralized relational database.

Measuring depth to water in a well.
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Extensive Groundwater Quality 
Monitoring Program Consists of Four 
Components: 
1. An annual key well water quality 

monitoring program designed to target 
privately owned agricultural wells in 
the southern portion of Chino Basin 
that are otherwise not included in an 
established sampling program. 

2. Annual sampling at nine monitoring 
well clusters strategically placed 
between the Chino Basin Desalter 
wellfields and the Santa Ana River. 
Results of the quarterly sampling 
are used to analyze the effect of 
the desalter pumping over time by 
comparing water quality of the native 
groundwater and the Santa Ana River. 

3. Monthly sampling at four near-river 
wells to characterize the Santa 
Ana River’s influence on nearby 
groundwater. 

4. Cooperative Basin-Wide data 
collection effort, known as the 
Chino Basin Data Collection (CBDC) 

program, which relies on municipal 
producers and other government 
agencies to supply groundwater 
quality data on a cooperative basis,  
so it can be loaded into Watermaster’s 
relational database. 

Groundwater-Production Monitoring. 
All active wells (except for minimum 
user wells) are now metered. 
Watermaster reads the Agricultural Pool 
production data from the meters on a 
quarterly basis and enters the data into 
Watermaster’s relational database. 

Surface Water Monitoring. 
Watermaster measures the quantity 
and quality of storm and supplemental 
water in the recharge basins. Pressure 
transducers or staff gauges are used to 
measure water levels during recharge 
operations. In addition to these quantity 
measurements, imported water quality 
data for State Water Project water are 
obtained from the MWD and recycled 
water quality data for the RP-1 and RP-4 
treatment plant effluents are obtained 

from IEUA. Water quality samples are 
also collected from recharge basins 
that are actively recharging recycled 
water from lysimeters installed within 
those recharge basins. Combining the 
measured flow data with the respective 
water qualities enables the calculation 
of the blended water quality in each 
recharge basin, the “new yield” to the 
Chino Basin, and the adequate dilution 
of recycled water. 

Surface Water Monitoring in the Santa 
Ana River. Watermaster conducts 
bi-weekly flow and water quality 
measurements of the Santa Ana River 
and combines the data with discharge 
data from permanent USGS and Orange 
County Water District (OCWD) stream 
gauges, and discharge data from 
publicly owned treatment works. These 
data are used along with groundwater 
modeling to assess the extent of 
Hydraulic Control. 

San Sevaine Recharge Basin following a winter storm.

            Quality, Quantity, Production and More:      
EXTENSIVE MONITORING PROVIDES DATA FOR   IMPROVED BASIN MANAGEMENT  



Improved Management, Advanced Technology & Efficiency Helps Support      
  LONG-TERM SOLUTIONS FOR A RELIABLE    WATER SUPPLY   

Progress on the Peace II SEIR—The Peace II Environmental 
Impact Report (SEIR) was circulated for public review in  
May 2010. Several meetings were held to review the 
comments received as well as discussions on the impacts and 
mitigation measures. The final report is due out in September. 

Changes in Judges. In September 2009, sitting Judge Wade 
retired. During his year on the case, Judge Wade carried out 
a comprehensive review of Watermaster’s implementation 
of the OBMP and made a finding that Watermaster was 
fully compliant with all requirements associated with 
implementation. 

In December 2009, Judge Reicher was assigned to the case. 
Reicher was the former assistant to Judge Gunn, who was 
Watermaster’s sitting judge when the Peace I Agreement was 
written. Since that time, Judge Reicher has held informational 
hearings in order to come up to speed on the case and has 
successfully addressed a Paragraph 31 motion and approval 
of the Recharge Master Plan Update. 

Cumulative Unmet Replenishment Obligation (CURO). 
Historically, when a pumper took more water than it had rights 
to, Watermaster would purchase replenishment water on 
its behalf and recharge it into the Basin. But, if Watermaster 
cannot purchase replenishment water due to unavailability, 
an unmet replenishment obligation is created. The sum 
of all these obligations becomes the Cumulative Unmet 
Replenishment Obligation (CURO). One challenge of the CURO 
is that the cost of water increases over time. So, for example, 
if the replenishment obligation occurs in one year, but the 
water to make it up is available two years later, the cost will 
be higher than originally assessed for, making it increasingly 
costly to buy water to meet the CURO. If the CURO debt 
grows, the concern is that the replenishment obligation 
debt could get too big and costly to pay off—leading to a 
perpetual overdraft of the Basin. Although these severe 
possibilities have not occurred, Watermaster began working 
with stakeholders on resolving the policy, water supply, and 
financial issues of the CURO. 

10
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Chino Basin Groundwater Recharge 
Program. IEUA, Watermaster, CBWCD, 
and the SBCFCD jointly sponsor the 
Chino Basin Groundwater Recharge 
Program. This is a comprehensive, 
ongoing water supply program to 
enhance water supply reliability and 
improve the groundwater quality in local 
drinking water wells throughout the 
Chino Basin by increasing the recharge 
of stormwater, imported water, and 
recycled water. 

Custom HydroDaVE™ Software 
Improves Technical Collaboration. 
Hydrologic Database and Visual 
Explanations (HydroDaVE™) is a 
custom-developed software database 
that includes all of Watermaster’s 
data and makes it readily available to 
Watermaster staff and any Watermaster 
Party. As Watermaster’s partners use 
the software, it will be easier to share 
and download massive amounts of data 

about Basin water supply and quality. 
Of course, private party water quality 
data remains confidential.

Auction and Paragraph 31 Motion—
conflict. A water auction was originally 
scheduled for November 2009, but was 
postponed until questions about how to 
recover the water can be resolved. Once 
this issue is resolved, the water will 
have a higher value and it is anticipated 
that the auction will resume. Many 
serious potential purchasers expressed 
interest in the water and a strong sale is 
expected once a new date is set. Also, 
some overlying Non-Agricultural parties 
challenged whether Watermaster 
provided adequate notice of the 
purchase of their storage water and 
sought to invalidate the sale of the water. 
The judge denied the motion and found 
on behalf of Watermaster that proper 
notice was provided.

Administrative Improvements. 
Watermaster continually looks to improve 
its administration and management, but 
this year made an unusual number of 
changes to make it a more efficient and 
effective organization. 

Changes ranged from updating financial 
forms for water leases and purchases, 
to initiating cleanup of its database 
of members, which is critical to meet 
legal requirements of the Judgment. 
Cleaning up the database is especially 
challenging for the Agricultural Pool 
where there are hundreds of parties for 
whom there is no contact information 
or their status as water rights holders 
is unclear. Meeting dates were also 
changed so that the Watermaster Board 
and Advisory Committee don’t meet on 
the same day.

Improved Management, Advanced Technology & Efficiency Helps Support      
  LONG-TERM SOLUTIONS FOR A RELIABLE    WATER SUPPLY   
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Effective Long-Range Water Quality Management      
       WATER QUALITY PROGRAMS BENEFIT    WATER SUPPLY AND LOWER COSTS

Watermaster takes an active role in regional water quality issues by helping the Regional Water Quality Control Board 
set priorities by providing detailed monitoring data, and by reviewing plans and cleanup options. 

MASSIVE BENEFITS FROM 
COORDINATED QUALITY  
AND SUPPLY MANAGEMENT
The value of the comprehensive, long-range water planning 
contained within the OBMP is demonstrated in regional water 
quality successes. The most dramatic examples include the 
water quality and financial benefits from the desalters. For 
example, the desalter wells are uniquely placed to intercept 
contamination plumes from Chino Airport and Ontario 
International Airport, providing a cost-effective additional 
level of treatment. By removing salts from the groundwater, 
and offsetting salt loads from recharged recycled water, 
the desalters provide $900 million in savings over 20 years 
compared to traditional salt management methods. In 
addition, there is a massive 400,000 acre-feet of new water 
that will be developed over time from the Basin Reoperation 
program. Local water suppliers that collaborate and place 
their wells and other facilities in locations that support the 
OBMP increase the overall benefits of the program and 
obtain access to the supply of reoperation water. 

WATER QUALITY  
AND CLEANUP PROGRESS
Active role in the Ontario International Airport (OIA) Plume 
Investigation and Cleanup. Watermaster is active in the 
investigation of the trichloroethene (TCE) plume. Actions 
included: working with the potentially responsible parties 
(PRPs) to coordinate water quality sampling; working 
with stakeholders to identify the source of the plume; 
reviewing monthly reports; and receiving electronic data 
deliverables that were uploaded into HydroDaVE™. In 
addition, Watermaster sampled 12 private wells within and 
in the vicinity of the plume as part of its on-going plume-
characterization work. 

Developing Multi-Purpose Cleanup at Chino Airport and 
Identified Cost Savings. Watermaster has been working 
closely with the San Bernardino County Department of 
Airports on a number of programs aimed at facilitating 
the groundwater cleanup at the airport, lowering costs 
and benefiting all the parties. For example, Watermaster 
exchanged groundwater elevation and groundwater quality 
data for wells installed by the County, and coordinated on 
the possibility of locating a proposed monitoring well where 
it could benefit all parties and lower costs. In addition, 
Watermaster sampled private wells within and in the 

Watermaster continues its active role in 
cleanups across the Basin, including at the 
Ontario International and Chino Airports.
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vicinity of the plume. Watermaster’s 
high-definition monitoring program 
also helped to establish that there is 
a 1,2,3-trichloropropane (TCP) plume 
co-mingled with the TCE plume at the 
Chino Airport. This is critical, because 
TCP will ultimately drive the mitigation 
costs at the Chino Airport. Watermaster 
continues to negotiate with the 
Department of Airports in order to find 
common ground for a joint remedy for 
desalting and plume mitigation. 

Extensive Actions in Management 
Zone 3 (MZ-3). Watermaster is actively 
participating on a Technical Advisory 
Committee overseeing a collaborative 
project funded by the Department of 
Defense that seeks to determine the 
source of the wide-spread, low-level 
perchlorate in groundwater in MZ-3, 
and to develop a cost-effective and 
environmentally appropriate solution. 

Watermaster has provided extensive 
groundwater elevation and groundwater 
quality data to the co-principal 
investigators on this project.

Interagency Cooperation Saves 
Significant Funds. Watermaster 
coordinated closely with the State 
of California to retain 16 monitoring 
wells at the California Institution for 
Men. These wells are critical for on-
going monitoring of both groundwater 
elevations and groundwater quality 
and are key to the HCMP. This inter-
agency cooperation saved the State and 
Watermaster parties significant funds.

Maximum Benefit Objectives Will 
Allow Vastly Increased Recycled 
Water Use. Watermaster and IEUA 
convincingly demonstrated to 
regulators that groundwater quality 
objectives for total dissolved solids 
and nitrogen could be raised, allowing 
for vastly increased amounts of 
recycled water to be recharged and 
reused, which resulted in the maximum 
beneficial use of water supplies. 

Peace II Agreement, Basin Reoperation 
and Hydraulic Control. A primary 
element of the Peace II Agreement 
is Basin Reoperation. Essentially, 
Basin Reoperation is the controlled 
overdraft of the Basin by 400,000 acre-
feet via forgiveness of the Desalter 
replenishment obligation, resulting in a 
regional lowering of groundwater levels 
across the Chino Basin, which makes 
it possible for the Desalter pumping to 
achieve and maintain Hydraulic Control. 
The many benefits of Basin Reoperation 
and Hydraulic Control include improved 
basin yield by reduced groundwater 
outflow to (and increased groundwater 
inflow from) the Santa Ana River, a local 
and reliable supply of potable water 
from the Chino Desalters, improved 
salinity management via salt export from 
the Chino Desalters, and the “maximum 
benefit” groundwater quality objectives 
which allow for recycled water reuse, 
among others. An independent macro-
economic analysis suggested that 
the net value of these management 
programs is about $900 million dollars.

Effective Long-Range Water Quality Management      
       WATER QUALITY PROGRAMS BENEFIT    WATER SUPPLY AND LOWER COSTS

Purging of the improved 
MWD connection CB-14.
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WATERMASTER GOVERNANCE AND MEMBERSHIP – CALENDAR YEAR 2010
Watermaster Board

Agricultural Pool Representatives
MEMBER	 REPRESENTING
Paul Hofer Crops
Alternates: Bob Feenstra/Jeff Pierson 

Geoffrey Vanden Heuvel Dairy
Alternates: Bob Feenstra/Jeff Pierson

Non-Agricultural Pool Representatives
REPRESENTATIVE	 MEMBER	ENTITY
Bob Bowcock Vulcan Materials Company
Alternate: Kevin Sage (Calmat Division)

Appropriative Pool Representatives
REPRESENTATIVE	 MEMBER	ENTITY
Tom Haughey Chino, City of
Alternate: Earl Elrod 

Michael Whitehead, Secretary   Fontana Water Company
Alternate: Robert Young

Ken Willis, Chair West End Consolidated Water Company  
Alternates: Tom Thomas/Anthony La  

Municipal Water District Representatives
REPRESENTATIVE	 MEMBER	ENTITY
Michael Camacho, Vice-Chair Inland Empire Utilities Agency
Alternate: Terry Catlin 

Bob Kuhn Three Valleys Municipal Water District  
Alternate: David DeJesus  

Charles Field Western Municipal Water District
Alternate: John Rossi 

 Advisory Committee
Agricultural Pool Representatives

REGULAR	MEMBERS	 	 REPRESENTING	
Nathan deBoom  Dairy 
Glen Durrington  Crops 
Robert Feenstra  Dairy 
Pete Hall  State 
Peter Hettinga    Dairy 
Alternate: Syp Vander Dussen 
Gene Koopman, 2nd Vice-Chair Dairy 
Nate Mackamul  State 
Jennifer Novak  State 
Alternates: Richard Alvarado/Henry Provencher 
Jeff Pierson  Crops 
Alternate: Dan Hostetler 
Rob Vanden Heuvel  Dairy

Non-Agricultural Pool Representatives
REPRESENTATIVE	 MEMBER	ENTITY
Steve Arbelbide/Ken Jeske California Steel Industries (CSI)  
Bob Bowcock, Vice-Chair Vulcan Materials Company  
Alternate: Kevin Sage (Calmat Division)

Appropriative Pool Representatives
Patrick Bauer Arrowhead Water Company 
Dave Crosley Chino, City of  
Bill Kruger Chino Hills, City of 
Alternates: Ron Craig/John Mura 
Robert DeLoach, Chair Cucamonga Valley Water District  
Alternate: Marty Zvirbulis  
Chuck Hays Fontana, City of 
Josh Swift Fontana Union Water Company 
Robert Young Fontana Water Company 
Ben Lewis Golden State Water Company  
Eldon Horst Jurupa Community Services District 
Alternates: Robert Tock/Tom Harder  
Justin Brokaw Marygold Mutual Water Company 
Mark Kinsey Monte Vista Irrigation Company  
Mark Kinsey Monte Vista Water District  
          — Niagara Bottling Company 
Robert Young Nicholson Trust 
Bill Thompson Norco, City of 
Mohamed El-Amamy Ontario, City of 
Alternate: Scott Burton 
Raul Garibay Pomona, City of  
Charles Moorrees San Antonio Water Company 
Phil Krause San Bernardino, County of (Prado Shooting Park) 
J. Arnold Rodriguez Santa Ana River Water Company 
Anthony La Upland, City of   
Anthony La West End Consolidated Water Company 
A.W. “Butch” Araiza West Valley Water District

Municipal Water Districts
Rick Hansen Three Valleys Municipal Water District  
A.W. “Butch” Araiza West Valley Water District 
John Rossi Western Municipal Water District 

Kenneth R. Manning,  
Chief Executive Officer

Sheri Rojo, CPA, (Jan.-Mar.) 
CFO/Asst. General Manager

Joseph Joswiak, MBA, (April-Dec.) 
Chief Financial Officer

Ben Pak, 
Senior Project Engineer

Danielle Maurizio, PE, 
Senior Engineer

Jim Theirl,  
Water Resource Engineer

Frank Yoo,  
GIS Specialist

Justin Nakano,  
Environmental Specialist 

Sherri Lynne Molino,  
Executive Assistant

Janine Wilson,  
Accountant

Alexandra Perez,  
Office Specialist 

Maricha Ramirez,  
Office Assistant 

 Staff
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Agricultural Pool Committee
REGULAR	MEMBERS	 REPRESENTING
Nathan deBoom Dairy
Glenn Durrington Crops
Robert Feenstra, Chair Dairy
Edward Gonsman State of California-CIW
Pete Hall State of California-CIM
Peter Hettinga Dairy
John Huitsing Dairy
Gene Koopman Dairy
Nate Mackamul State of California-CIW
Jennifer Novak State of California-CIM
Jeff Pierson, Vice-Chair Crops
Rob Vanden Heuvel Dairy

ALTERNATES REPRESENTING

Richard Alvarado State of California
Dan Hostetler Crops
Henry Provencher State of California
Syp Vander Dussen Dairy

Non-Agricultural Pool Committee
REPRESENTATIVE	 MEMBER	ENTITY
Mark Ward Ameron Inc.
                   — Angelica Textile Service
David Penrice Aqua Capital Management LP
Brian Geye Auto Club Speedway Speedway 
Steve Arbelbide/Ken Jeske California Steel Industries (CSI)
Alternate: Dennis Poulsen  
                   — CCG Ontario, LLC (Catellus)
Lisa Hamilton General Electric Company
                   — Kaiser Ventures Inc.
Gerald Yahr KCO LLC / The Koll Company
                   — Loving Savior of the Hills
David Starnes Mobile Community Management
    (Swan Lake Mobile Home Park)
Scott Burton Ontario City Non-Ag
Alternate: Tom O’Neill  
Curtis Stubbings Praxair
Alternate: Roger Han  
Bob Lawhn RRI Etiwanda Inc.
Steve Riboli San Antonio Winery
James Jenkins San Bernardino County Department of Airports 
Jorge Rosa, Jr. Southern California Edison
Michael Thies Space Center Mira Loma Inc.
Alternate: Tom Cruikshank
Ted Leaman Sunkist Growers Inc.
Alternate: John Ayers
Bob Bowcock, Chair Vulcan Materials Company
Alternate: Kevin Sage, Vice-Chair (Calmat Division)
                   — West Venture Development

Appropriative Pool Committee
REPRESENTATIVE	 MEMBER	ENTITY
Patrick Bauer Arrowhead Mountain Spring Water* 
Dave Crosley Chino, City of
John Mura, Vice-Chair Chino Hills, City of
Alternate: Ron Craig
Robert DeLoach Cucamonga Valley Water District  
Alternate: Marty Zvirbulis   
Chuck Hays Fontana, City of 
Josh Swift Fontana Union Water Company
Robert Young Fontana Water Company 
Ben Lewis Golden State Water Company* 
Eldon Horst Jurupa Community Services District  
Alternate: Robert Tock 
Justin Brokaw Marygold Mutual Water Company* 
Mark Kinsey Monte Vista Irrigation Company*
Mark Kinsey, Chair Monte Vista Water District
                   — Niagara Bottling Company*
Robert Young Nicholson Trust*
Bill Thompson Norco, City of* 
Mohamed El-Amamy Ontario, City of
Alternate: Scott Burton
Raul Garibay Pomona, City of 
Charles Moorrees San Antonio Water Company*
Phil Krause San Bernardino, County of (Prado Shooting Park)*
J. Arnold Rodriguez Santa Ana River Water Company*
Anthony La Upland, City of
Alternate: Shaun Stone
Anthony La West End Consolidated Water Company* 
A.W. “Butch” Araiza West Valley Water District* 
 
 * Minor Producer

Watermaster Represents All 
Key Stakeholder Groups
To draw together in a single organization all the diverse 
interests in the Basin, a governing structure was  
formed that represents all stakeholder groups, including a 
Board, Advisory Committee and three Producer Pools:

•	 Agricultural	Pool	to	represent	dairymen,	farmers,	and	
State interests.

•	 Non-Agricultural	Pool	to	represent	commercial	and	
industrial producers.

•	 Appropriative	Pool	to	represent	cities,	water	districts,	
and water companies.

CHINO BASIN WATERMASTER
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Appendix A 

COURT HEARINGS AND ORDERS 
FISCAL YEAR 2009-2010 

 
 

During the fiscal year 2009-10, several hearings were held relating to implementation of the Optimum 
Basin Management Program (OBMP).  Hearings and orders were as follows: 

 

Hearing Date Primary Subject Matter 

June 18, 2010 • Hearing – Paragraph 31 Motion of the Non-Agricultural Pool Committee 
• Ruling and Order – The Motion of the Non-Agricultural Pool Committee 

and Joinder Therein Is Denied  

April 14, 2010 • Case Management Order – Regarding Paragraph 31 Motion by the 
Non-Agricultural Pool Committee 

April 2, 2010 • Hearing – Ex-parte Application Regarding the Case Management Order 
for the Paragraph 31 Motion by the Non-Agricultural Pool Committee 

December 11, 2009 • Hearing – Status Conference  

November 30, 2009 • Notice and Order – To Attend the Status Conference on 
December 11, 2009 

September 21, 2009 • Minute Order – By Order of Presiding Judge James C. McGuire, CHINO 
BASIN MUNICIPAL WATER DISTRICT V CITY OF CHINO, Et Al Is 
Hereby Reassigned to Judge Stanford Reichert, Judge of the Superior 
Court of San Bernardino County, Chino District, Department C-1, For All 
Purposes 

September 17, 2009 • Hearing – Approval of Case Management Order That Indicates That 
Watermaster Is in Compliance with All of Its Current Deadlines with the 
Implementation of the OBMP 

September 15, 2009 • Revised Order – Watermaster’s Motion for Approval of the Template 
Storage and Recovery Agreement Is Granted 

August 11, 2009 • Hearing – Status Update on Program Elements Seven, Eight, and Nine 
and the Motion Filed by Watermaster for Approval of the Template 
Auction Storage and Recovery Agreement 

• Order – Watermaster’s Motion for Approval of the Template Storage 
and Recovery Agreement Is Granted 

 



Appendix B 

RESOLUTIONS  
CALENDAR YEAR 2010 

 
 

Resolution Adopted Summary of Resolution 

10-03 June 24,  
2010 

Regarding Ongoing Support for the Chino Basin Recharge Master Plan 
• The updated Recharge Master Plan is based on sound technical analysis 

and adequately updates the 2000 Recharge Master Plan in light of Basin 
Re-Operation and Hydraulic Control and in light of changed economic and 
hydrologic conditions within the State of California. 

• Watermaster adopts the updated Recharge Master Plan as the guidance 
document for the further development of the recharge facilities for the 
Chino Basin. 

• Pursuant to the Peace II Agreement section 8.1, Watermaster and IEUA 
will update this plan not less than once every five years. In particular, the 
Plan will be updated following the completion of the parties' Urban Water 
Management Plans by June 30, 2011. 

Revised 
10-02 

June 24,  
2010 

Authorizing Investment of Monies in the Local Agency Investment Fund 
• The Board of Directors does hereby authorize the deposit and withdrawal 

of Chino Basin Watermaster monies in the Local Agency Investment Fund 
in the State Treasury in accordance with the provisions of 
Section 16429.1 of the Government Code for the purpose of investment 
as stated therein, and verification by the State Treasurer’s Office of all 
banking information provided in that record.  

• The following Chino Basin Watermaster officers and designated 
employees or their successors in office/position shall be authorized to 
order the deposit or withdrawal of monies in the Local Agency Investment 
Fund:  Chairman of the Board, Vice-Chair, Board Secretary/Treasurer, 
Chief Executive Officer/Secretary, and CFO. 

10-02 January 28,  
2010 

Authorizing Investment of Monies in the Local Agency Investment Fund 
• The Board of Directors does hereby authorize the deposit and withdrawal 

of Chino Basin Watermaster monies in the Local Agency Investment Fund 
in the State Treasury in accordance with the provisions of 
Section 16429.1 of the Government Code for the purpose of investment 
as stated therein, and verification by the State Treasurer’s Office of all 
banking information provided in that record.  

• The following Chino Basin Watermaster officers and designated 
employees or their successors in office/position shall be authorized to 
order the deposit or withdrawal of monies in the Local Agency Investment 
Fund:  Chairman of the Board, Vice-Chair, Board Secretary/Treasurer, 
Chief Executive Officer/Secretary, and CFO/Asst. GM. 

10-01 January 28,  
2010 

Establishing a Watermaster Investment Policy 
• The authority to invest and reinvest funds of Watermaster is hereby 

delegated to the Watermaster Chief Executive Officer (and his/her 
designees) subject to the provisions of said Investment Policy and the 
ongoing review and control of Watermaster and the Watermaster 
Advisory Committee. 

• This resolution shall take effect from and after its date of adoption and 
Resolution 09-01 is rescinded in its entirety. 
 

 



Appendix C 

HISTORY OF INTERVENTIONS AFTER THE JUDGMENT 
 
 

Production Year1 Appropriative Non-Agricultural Agricultural
09-10 Rafael Treto 

Guillermo Hurtado 
08-09 City of Ontario Michael Y. Park

Aqua Capital Management
07-08 KCO, LLC / The Koll Company Fuji Natural Foods, Inc.

Riboli Family / San Antonio Winery
06-07
05-06
04-05
03-04
02-03 Niagara Bottling Company
01-02 Nicholson Trust
00-01 Loving Savior of the Hills Lutheran Church

CCG Ontario, LLC (Catellus Commercial Group)
99-00
98-99
97-98 Louis Badders

Mountain Vista Power Generation Company, LLC Paul Russavage
96-97 California Speedway Corporation Ambrosia Farms, Chin T. Lee
95-96 City of Fontana General Electric Company Elizabeth H. Rohrs

Richard Van Loon
S.N.S. Dairy
Wineside 45
Frank Lizzaraga

94-95
93-94
92-93
91-92 Arrowhead Mountain Springs Water Co. California Steel Industries, Inc.
90-91
89-90 Fontana Water Company Gary Teed

1 Refer to the Twenty-Seventh Annual Report (Fiscal Year 2003-04) for interventions prior to 89-90.  
 



Appendix D 

WATERMASTER’S “NOTICE OF INTENT” TO 
CHANGE THE OPERATING SAFE YIELD OF THE 

CHINO GROUNDWATER BASIN 
 
 

 PLEASE TAKE NOTICE that on this 28th day of January 2010, Chino Basin  
Watermaster hereby files this ‘NOTICE OF INTENT’ to change the operating safe yield of the 
Chino Groundwater Basin Pursuant to the Judgment entered in Chino Basin Municipal Water 
District v. City of Chino, et al., San Bernardino Superior Court, Case No. RCV 51010 (formerly 
Case No. 164327) (Exhibit I, Paragraph 2b, Page 80). 
 
 
 
 
Approved by 
CHINO BASIN WATERMASTER CHINO BASIN WATERMASTER 
ADVISORY COMMITTEE BOARD OF DIRECTORS 
 
 
 
 
By:      /s/ Robert DeLoach              By:      /s/ Kenneth Willis      
             Chair   Chair 
  
 
 
 
 ATTEST: 
 
 
 By:      /s/ Michael Whitehead  
  Secretary 
        

 



Appendix E-1 

APPROPRIATIVE RIGHTS 
(ORIGINAL PER JUDGMENT) 

 
 

Appropriative Share of Initial Share of
Party Right Operating Safe Yield  Operating Safe Yield

(Acre-Feet) (Acre-Feet) (Percent)

City of Chino 5,271.7             3,670.067                       6.693                        
City of Norco 289.5                201.545                          0.368                        
City of Ontario 16,337.4           11,373.816                     20.742                      
City of Pomona 16,110.5           11,215.852                     20.454                      
City of Upland 4,097.2             2,852.401                       5.202                        
Cucamonga County Water District 4,431.0             3,084.786                       5.626                        
Jurupa Community Services District 1,104.1             768.655                          1.402                        
Monte Vista County Water District 5,958.7             4,148.344                       7.565                        
West San Bernardino County Water District 925.5                644.317                          1.175                        
Etiwanda Water Company 768.0                534.668                          0.975                        
Feldspar Gardens Mutual Water Company 68.3                  47.549                            0.087                        
Fontana Union Water Company 9,188.3             6,396.736                       11.666                      
Marygold Mutual Water Company 941.3                655.317                          1.195                        
Mira Loma Water Company 1,116.0             776.940                          1.417                        
Monte Vista Irrigation Company 972.1                676.759                          1.234                        
Mutual Water Company of Glen Avon Heights 672.2                467.974                          0.853                        
Park Water Company 236.1                164.369                          0.300                        
Pomona Valley Water Company 3,106.3             2,162.553                       3.944                        
San Antonio Water Company 2,164.5             1,506.888                       2.748                        
Santa Ana River Water Company 1,869.3             1,301.374                       2.373                        
Southern California Water Company 1,774.5             1,235.376                       2.253                        
West End Consolidated Water Company 1,361.3             947.714                          1.728                        

Total 78,763.8           54,834.000                     100.000                     
 



Appendix E-2 

APPROPRIATIVE RIGHTS 
(AS OF JUNE 30, 2010) 

 
 

Appropriative Share of Initial Share of
Party Right Operating Safe Yield  Operating Safe Yield

(Acre-Feet) (Acre-Feet) (Percent)

City of Chino A 5,794.25           4,033.857                       7.356                        
City of Chino Hills B 3,032.86           2,111.422                       3.851                        
City of Norco 289.50              201.545                          0.368                        
City of Ontario 16,337.40         11,373.816                     20.742                      
City of Pomona 16,110.50         11,215.852                     20.454                      
City of Upland 4,097.20           2,852.401                       5.202                        
Cucamonga Valley Water District C 5,199.00           3,619.454                       6.601                        
Jurupa Community Services District D 2,960.60           2,061.118                       3.759                        
Monte Vista Water District E 6,929.15           4,823.954                       8.797                        
West Valley Water District F 925.50              644.317                          1.175                        
Fontana Union Water Company G 9,181.12           6,391.736                       11.657                      
Fontana Water Company H 1.44                  1.000                              0.002                        
Los Serranos County Club I -                    -                                  -                            
Marygold Mutual Water Company 941.30              655.317                          1.195                        
Monte Vista Irrigation Company 972.10              676.759                          1.234                        
Niagara Bottling Company J -                    -                                  -                            
Nicholson Trust K 5.75                  4.000                              0.007                        
San Antonio Water Company 2,164.50           1,506.888                       2.748                        
Santa Ana River Water Company 1,869.30           1,301.374                       2.373                        
Golden State Water Company L 591.05              411.476                          0.750                        
West End Consolidated Water Company 1,361.30           947.714                          1.728                        
San Bernardino County (Shooting Park) M -                    -                                  -                            
Arrowhead Mountain Springs Water Company N -                    -                                  -                            
City of Fontana O -                    -                                  -                            

Total 78,763.82         54,834.000                     100.000                    

   WW#8 acquired a portion of the rights of Park and Pomona Valley Water Companies in 1983.  

D JCSD acquired the rights of Mira Loma Water Company in 1979 (776.940 AF OSY), Feldspar Gardens in 1988 (47.549AF OSY) and Mutual 

I  Los Serranos intervened into the Appropriative Pool in 1990 with 0.000 AF OSY.

H FWC intervened in 1989 and was assigned 1.000 AF OSY as a result of a permanent transfer of water rights from FUWC.

G In FY 01-02, 5.000 AF OSY was reassigned:  1.000 AF to FWC and 4.000 AF to the Nicholson Trust.

A In 1990, Chino received a portion of San Bernardino County Water Works #8 (WW#8) OSY (363.790 AF) as a result of a permanent transfer.

C CCWD acquired the rights to Etiwanda Water Company (upon dissolution) in 1986.  CCWD changed its name to CVWD in 2004.

   Water Company of Glen Avon Heights in 1997 (467.974 AF OSY).
E MVCWD changed its name to MVWD in 1980.  In 1990, MVWD received 675.610 AF of WW#8 OSY as a result of a permanent transfer.
F WSBCWD changed its name to WVWD in 2003.

B City of Chino Hills incorporated in 1991 and assumed the responsibility for providing the public services formerly provided by WW#8.  

K Nicholson Trust intervened in FY 01-02 and was assigned 4.000 AF OSY as a result of a permanent transfer of water rights from FUWC.

   subsequently acquired by the City of Chino Hills.  SCWC changed its name to GSWC in 2005.

L GSWC permanently transferred 823.900 AF OSY to Park Water Company in 1980.  Park Water Co was acquired by WW#8 which was 

J Niagara Bottling Company intervened in FY 02-03 with 0.000 AF OSY.

N Arrowhead intervened in 1992 with 0.000 AF OSY.
O City of Fontana intervened in 1996 with 0.000 AF OSY.

M San Bernardino County Prado Tiro (now known as Prado Shooting Park) was involuntarily reassigned to the Appropriative Pool from the
   Agricultural Pool in 1985.

 



Appendix F-1 

NON-AGRICULTURAL RIGHTS 
(ORIGINAL PER JUDGMENT) 

 
 

Total Overlying Share of
Party Non-Agricultural Safe Yield

Rights (Acre-Feet) (Acre-Feet)

Ameron Steel Producers, Inc. 125                           97.858                   
County of San Bernardino (Airport) 171                           133.870                 
Conrock Company 406                           317.844                 
Kaiser Steel Corporation 3,743                        2,930.274              
Red Star Fertilizer 20                             15.657                   
Southern California Edison Co. 1,255                        982.499                 
Space Center, Mira Loma 133                           104.121                 
Southern Service Co. dba Blue Seal Linen 24                             18.789                   
Sunkist Growers, Inc. 2,393                        1,873.402              
Carlsberg Mobile Home Properties, Ltd '73 593                           464.240                 
Union Carbide Corporation 546                           427.446                 
Quaker Chemical Co. -                           -                        

Total 9,409                        7,366.000               
 



Appendix F-2 

NON-AGRICULTURAL RIGHTS 
(AS OF JUNE 30, 2010) 

 
 

Total Overlying Share of
Party Non-Agricultural Safe Yield

Rights (Acre-Feet) (Acre-Feet)

Ameron Steel Producers, Inc. 125.00                      97.858                      
County of San Bernardino (Airport) 171.00                      133.870                    
Vulcan Materials Company A -                           -                           
Kaiser Steel Corporation B -                           -                           
West Venture Development Co. C -                           -                           
Southern California Edison Co. D 35.71                        27.959                      
RRI Energy West, Inc. E 1,219.29                   954.540                    
Space Center, Mira Loma 133.00                      104.121                    
Angelica Rental Service F 24.00                        18.789                      
Sunkist Growers, Inc. G -                           -                           
Swan Lake Mobile Home Park H 593.00                      464.240                    
Praxair I 1.28                          1.000                        
Quaker Chemical Company J -                           -                           
California Steel Industries K 1,660.56                   1,300.000                 
General Electric Company L -                           -                           
Auto Club Speedway M 1,277.36                   1,000.000                 
Loving Savior of the Hills Lutheran Church N -                           -                           
CCG Ontario LLC O -                           -                           
KCO, LLC/The Koll Company P -                           -                           
San Antonio Winery Q -                           -                           
Ontario City Non-Ag R 2,937.72                   2,299.848                 
Aqua Capital Management S 1,211.08                   948.118                    

Total 9,389.00                   7,350.343                 

   abandoned its rights to production in FY 90-91.

S Aqua Capital Management intervened in FY 08-09 after purchasing land from CCG Ontario.  On December 18, 2008, CCG Ontario permanently transferred

   to Ontario City Non-Ag.  On May 28, 2009, Koll's 22.000 AF SY was permanently transferred to Ontario City Non-Ag.  On May 27, 2010, Praxair

P KCO/Koll intervened in FY 07-08 after purchasing land from Sunkist.  On May 22, 2008, Sunkist permanently transferred 22.000 AF SY to Koll.  On 
   May 28, 2009, the 22.000 AF SY was permanently transferred to Ontario City Non-Ag.
Q San Antonio Winery intervened in FY 07-08 with 0.000 AF SY.

   630.274 AF SY to Aqua Capital Management.  On July 23, 2009, Vulcan permanently transferred 317.844 AF SY to Aqua Capital Management.

H Carlsberg Mobile Home Properties became Mobile Community Management and is known as Swan Lake Mobile Home Park.

   Energy, Etiwanda with 954.540 AF SY.  Reliant Energy, Etiwanda changed its name to RRI Energy West, Inc. in FY 08-09.

M California Speedway intervened in FY 96-97 after purchasing land from Kaiser.  On August 16, 2000, Catellus permanently transferred 525.000 AF SY
   to Speedway.  California Speedway changed its name to Auto Club Speedway in FY 07-08.

F Southern Service Company became Angelica Rental Service in FY 90-91.

N Loving Savior of the Hills Lutheran Church intervened in FY 00-01 with 0.000 AF SY.

K   California Steel Industries (CSI) intervened in FY 91-92 after purchasing land from Kaiser.

   On December 18, 2009, CCG Ontario permanently transferred its 630.274 AF SY to Aqua Capital Management.

L General Electric Company intervened in FY 95-96 with 0.000 AF SY.

D A portion of SCE was sold in FY 98-99; SCE retained 27.959 AF SY.
E Mountain Vista Power Generating Company (MVPG) purchased the Etiwanda Generating Facility owned by SCE in FY 98-99.  MVPG became Reliant 

C Red Star Fertilizer became Anaheim Citrus then was acquired by West Venture Development.  West Venture went out of business in 91-92 and 

A Conrock became Calmat and in FY 99-00 became Vulcan Materials Co.  On July 23, 2009, Vulcan permanently transferred its 317.844 AF SY 

B Kaiser Steel Corporation became Kaiser Resources and then Kaiser Venture, Inc.  Kaiser sold portions of its property to CSI & Speedway, then its last 
   to Aqua Capital Management.

   property holdings and all its remaining water rights to CCG Ontario LLP on August 16, 2000.  

I  Union Carbide Corp. became Praxair, Inc.  On May 27, 2010, Praxair permanently transferred 426.446 AF SY to Ontario City Non-Ag.

   permanently transferred 426.446 AF SY to Ontario City Non-Ag.

J   Quaker Chemical Company went out of business in FY 93-94.

O CCG Ontario LLC intervened in FY 00-01.  Kaiser sold its last property holdings and all its remaining water rights to CCG Ontario LLP on August 16, 2000.  

G On May 22, 2008, Sunkist permanently transferred 22.000 AF SY to Koll.  On October 23, 2008 Sunkist permanently transferred 1,873.402 AF SY to 
   Ontario City Non-Ag.

R Ontario City Non-Ag intervened in FY 08-09 after purchasing land from Sunkist.  On October 23, 2008, Sunkist permanently transferred 1,873.402 AF SY

 



Appendix G-1 

HISTORY OF TOTAL ANNUAL GROUNDWATER PRODUCTION BY POOL 
(ACRE-FEET) 

 
 

74-75 70,312              96,567              8,878                175,757         
75-76 79,312              95,349              6,356                181,017         
76-77 72,707              91,450              9,198                173,355         
77-78 60,659              83,934              10,082              1 154,675         
78-79 60,597              73,688              7,127                141,412         
79-80 63,834              69,369              7,363                140,566         
80-81 70,726              68,040              5,650                144,416         
81-82 66,731              65,117              5,684                137,532         
82-83 63,481              56,759              2,395                122,635         
83-84 70,558              59,033              3,208                132,799         
84-85 76,912              55,543              2,415                134,870         
85-86 80,859              52,061              3,193                136,113         
86-87 84,662              59,847              2,559                147,068         
87-88 91,579              2 57,865              2,958                152,402         
88-89 93,617              3 46,762              3,619                143,998         
89-90 101,344            4 48,420              4,856                154,620         
90-91 86,658              5 48,085              5,407                140,150         
91-92 91,982              6 44,682              5,240                141,904         
92-93 86,367              7 44,092              5,464                135,923         
93-94 80,798              8 44,298              4,586                129,682         
94-95 93,419              9 55,022              4,327                152,768         
95-96 101,606            10, 11 43,639              5,424                150,669         
96-97 110,163            11 44,809              6,309                161,281         
97-98 97,435              12 43,345              4,955                13 145,735         
98-99 107,723            47,538              7,006                162,267         
99-00 126,645            44,401              7,774                178,820         
00-01 113,437            11,14 39,954              8,084                161,475         
01-02 121,489            11,15 39,494              5,548                166,531         
02-03 120,557            11,16 38,487              11 4,853                163,897         
03-04 136,834            17 41,978              2,915                181,727         
04-05 127,811            18 34,450              2,327                164,588         
05-06 124,315            19 33,900              3,026                161,241         
06-07 130,826            20 37,295              3,369                171,491         
07-08 103,078            21 30,910              3,440                137,427         
08-09 84,716              22 32,143              4,394                121,253         
09-10 78,733              23 31,855              3,908                114,496         

1   Includes 3,945 AF of mined water pumped by Edison as agent for IEUA.
2   Does not include 7,674.3 AF exchanged with MWDSC.
3   Does not include 6,423.6 AF exchanged with MWDSC.
4   Does not include 16,377.1 AF exchanged with MWDSC.
5   Does not include 14,929.1 AF exchanged with MWDSC.
6   Does not include 12,202.4 AF exchanged with MWDSC.
7   Does not include 13,657.3 AF exchanged with MWDSC.
8   Does not include 20,194.7 AF exchanged with MWDSC.
9   Does not include 4,221.9 AF exchanged with MWDSC.
10 Does not include 6,167.2 AF exchanged with MWDSC.
11 Reflects corrected production after reporting errors were accounted for.
12 Does not include 4,275.4 AF exchanged with MWDSC.
13 Does not include 216.5 AF exchanged with MWDSC.
14 Does not include 7,989 AF Desalter production or 99.8 AF Dept. of Toxic Substances Control (DTSC) production.
15 Does not include 9,458 AF Desalter production or 80.8 AF Dept. of Toxic Substances Control (DTSC) production.
16 Does not include 10,439 AF Desalter production or 79.1 AF Dept. of Toxic Substances Control (DTSC) production.
17 Does not include 10,605 AF Desalter production or 79.1 AF Dept. of Toxic Substances Control (DTSC) production.
18 Does not include 9,854 AF Desalter production or 80.7 AF Dept. of Toxic Substances Control (DTSC) production.
19 Does not include 16,476 AF Desalter production or 79.5 AF Dept. of Toxic Substances Control (DTSC) production.
20 Does not include 26,356 AF Desalter production or 79.3 AF Dept. of Toxic Substances Control (DTSC) production.
21 Does not include 26,972 AF Desalter production or 81.1 AF Dept. of Toxic Substances Control (DTSC) production.
22 Does not include 32,920 AF Desalter production or 82.6 AF Dept. of Toxic Substances Control (DTSC) production.
23 Does not include 28,517 AF Desalter production or 85.1 AF Dept. of Toxic Substances Control (DTSC) production.

Production Year TotalAppropriative Agricultural Non-Agricultural

 



Appendix G-2 

HISTORY OF TOTAL ANNUAL GROUNDWATER PRODUCTION BY POOL 
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Appendix H 

HISTORY OF REALLOCATION OF UNPRODUCED  
AGRICULTURAL POOL SAFE YIELD1   

(ACRE-FEET) 
 
 

Production Remaining Balance
Year 50% Allocated Available
83-84 297       297          25,762        26,355       2

84-85 297       297          18,543        19,136       
85-86 406       406          21,091        21,902       
86-87 406       406          36,348        37,159       
87-88 2,028       2,028          74,433        78,489       3

88-89 406       406          24,124        24,935       
89-90 406       406          35,227        36,038       
90-91 406       406          33,569        34,380       
91-92 406       406          33,904        34,715       
92-93 406       406          37,307        38,118       
93-94 406       406          37,897        38,708       
94-95 3,246       406          34,850        38,502       
95-96 5,855       5,855          16,067        27,778       
96-97 6,310       6,310          26,541        39,161       
97-98 7,213       7,213          23,565        37,991       
98-99 8,511       8,511          22,433        39,455       
99-00 10,471       N/A 63,191        73,662       4

00-01 13,920       N/A 28,926        42,846       
01-02 14,133       N/A 29,173        43,306       
02-03 16,480       N/A 27,833        44,313       
03-04 17,510       5 N/A 23,312        40,822       
04-05 19,013       N/A 29,336        48,350       
05-06 20,370       N/A 28,530        48,900       
06-07 22,158       N/A 23,346        45,505       
07-08 22,461       N/A 23,346        45,505       
08-09 22,730       N/A 27,927        50,657       
09-10 22,943       N/A 28,002        50,945       

1 Source:  Watermaster Annual Reports and Assessment Packages.
2 First-year reallocation occurred under the Judgment.
3 Appropriators agree to pay Ag Pool assessments.  Reallocation procedure changed by agreement.
4 Peace Agreement signed.  Appropriators agree to pay Ag Pool assessments for life of Peace Agreement.  Procedure
   changed by agreement.  Ag Pool Annual Safe Yield is 82,800 AF.
5 After duplication of conversion areas were identified, Jurupa's Pre-Peace Agreement acres were adjusted (337.6 acres), 
   and Post-Peace Agreement acres were adjusted (846.4 acres).

Reallocated to
Appropriators

Total Ag Pool

Conversions
Land Use



Appendix I 

TOTAL WATER CONSUMPTION WITHIN THE CHINO BASIN1 
(ACRE-FEET) 

 
 

74-75 175,757                      49,383                        225,140                          
75-76 181,017                      57,686                        238,703                          
76-77 173,355                      55,765                        229,120                          
77-78 154,675                      61,567                        216,242                          
78-79 142,412                      4 75,864                        218,276                          
79-80 140,566                      70,727                        211,293                          
80-81 144,416                      77,765                        222,181                          
81-82 137,532                      67,491                        205,023                          
82-83 122,635                      76,000                        198,635                          
83-84 132,799                      99,257                        232,056                          
84-85 134,870                      92,952                        227,822                          
85-86 136,113                      114,624                      250,737                          
86-87 147,068                      126,493                      273,561                          
87-88 152,402                      116,175                      268,577                          
88-89 143,998                      128,167                      272,165                          
89-90 154,620                      139,004                      293,624                          
90-91 140,151                      116,493                      256,644                          
91-92 141,904                      104,480                      246,384                          
92-93 135,923                      117,205                      253,128                          
93-94 129,682                      136,038                      265,720                          
94-95 152,768                      116,797                      269,565                          
95-96 150,669                      4 130,494                      281,163                          
96-97 161,281                      4 115,031                      276,312                          
97-98 145,735                      106,360                      252,095                          
98-99 162,267                      113,040                      275,307                          
99-00 178,820                      129,208                      308,028                          
00-01 161,475                      4 128,596                      290,071                          
01-02 165,898                      140,907                      306,805                          
02-03 163,897                      134,154                      4 298,051                          
03-04 181,727                      143,989                      325,716                          
04-05 164,588                      145,644                      310,232                          
05-06 161,241                      171,896                      333,137                          
06-07 171,491                      176,807                      4 348,297                          
07-08 137,427                      162,465                      299,893                          
08-09 121,253                      131,819                      4 253,072                          
09-10 114,496                     144,354                   258,849                         

 Total

1 Total includes water used over Cucamonga Basin.

Chino Basin 
Extractions2Production Year

Other Imported 
Supplies3

3 Total does not include cyclic deliveries, water delivered by exchange, or water from direct spreading that was used
   for replenishment.
4 Reflects corrected value.

2 See Appendix G-1, "History of Total Annual Groundwater Production by Pool."

 



Appendix J 

SUMMARY OF SUPPLEMENTAL SUPPLIES 
FISCAL YEAR 2009-2010 

(ACRE-FEET) 
 
 

Chino, City of -                -                -                7,839.3       7,839.3       
Chino Hills, City of -                -                -                2,104.8       2,104.8       
Cucamonga Valley Water District 1 5,851.3       4,156.0       -                2,219.9       12,227.2     
Inland Empire Utilities Agency 2 -                -                -                818.0          818.0          
Fontana Water Company 3 19,155.7     8,953.9       1,012.1       -                29,121.7     
Jurupa Community Services District 4 678.8          -                -                589.4          1,268.2       
Marygold Mutual Water Company 5 868.3          -                -                -                868.3          
MWDSC 6 -                -                37,981.8     -                37,981.8     
Monte Vista Water District -                -                -                531.4          531.4          
Ontario, City of -                -                -                8,472.6       8,472.6       
Pomona, City of 7 4,636.9       2,573.3       1,227.0       -                8,437.2       
San Antonio Water Company 8 4,112.1       2,250.8       -                -                6,363.0       
San Bernardino, County of -                -                -                1,250.7       1,250.7       
State of California, CIM 9 -                -                -                874.6          874.6          
Upland, City of 10 10,025.0     2,865.0       -                679.9          13,569.9     
West End Consolidated Water Company 11 3,461.0       -                -                -                3,461.0       
West Valley Water District 12 9,164.0       -                -                -                9,164.0       

Total 57,953.2     20,799.0     40,220.9     25,380.4     144,353.6   

   1,250.7AF to San Bernardino County, and 0.0 AF to the City of Upland.  Additionally, recycled water groundwater recharge in 

3  Imported groundwater produced from Colton/Rialto, Lytle, and "unnamed" Basins.  Surface water deliveries are from Lytle Creek.

7  Includes 4,192.2 AF of groundwater from Six Basins and 444.7 AF of groundwater from Spadra Basin.  Imported water was 
   delivered through TVMWD.

5  Imported groundwater produced from wells located in the Rialto Basin.
6  MWDSC and SBVMWD deliveries (See Appendix K, "Summary of MWDSC Deliveries," for individual agencies breakdown).

4  Imported groundwater produced from Rubidoux Basin.  Recycled water is purchased through IEUA.

   the amount of 7,208.0 AF is shown as allocated within each service area.

   Imported deliveries are via both IEUA/MWD and SVBMWD.

12 Listed amount was delivered to "meter book" service area.

8  An amount of 2,250.8 AF was treated local canyon flow used in the overlying Chino Basin.  The imported groundwater 
   was 638.5 AF from San Antonio Tunnel, 3,219.6 AF from Cucamonga Basin, and 254.0 AF from Six Basins.

10 Imported groundwater produced from Cucamonga and Six Basins.  Surface water deliveries are from the San Antonio 
    Water Company and treated at the San Antonio Canyon WTP. 
11 Imported groundwater produced from Cucamonga and Six Basins.

1  Includes groundwater produced from Cucamonga Basin and surface water from Lloyd Michaels, Royer-Nesbit, and Arthur H. 
   Bridge WTPs, and Deer Canyon. 
2  IEUA provided 24,505.8 AF of recycled water as follows:  7,157.2 AF to the City of Chino, 1,494.0 AF to the City of Chino Hills, 
   659.5 AF to Cucamonga Valley Water District, 818.0 AF to IEUA, 241.3 AF to Monte Vista Water District, 5,677.9 AF to Ontario,

9  Recycled wastewater that was applied to fields, including water held in storage ponds.

Recycled 
Water  TotalMember Agency Other 

Basins 
Surface  

Diversions

SBVMWD & 
MWDSC 
Imported  
Deliveries

 



Appendix K 

SUMMARY OF MWDSC DELIVERIES1 
FISCAL YEAR 2009-2010 

(ACRE-FEET) 
 
 

Upland MVWD Ontario Chino Chino Hills2 Total
July 370                     18                       416                     420                     645                     1,869                  
August 620                     128                     575                     394                     469                     2,186                  
September 706                     217                     611                     394                     486                     2,414                  
October 347                     39                       632                     240                     235                     1,493                  
November 195                     -                     584                     124                     208                     1,111                  
December -                     -                     565                     127                     222                     914                     
January -                     5                         590                     116                     420                     1,131                  
February -                     -                     255                     65                       32                       352                     
March 210                     41                       143                     147                     147                     688                     
April 232                     -                     65                       111                     214                     622                     
May 64                       -                     68                       253                     386                     771                     
June 16                       -                     379                   366                  553                  1,314                  
Total 2,760                  448                     4,883                2,757               4,017               14,865                

Fontana
Water Co.

CB-01 CB-19 CB-07 CB-16 Sub-Total
July -                     208                     55                       2,673                  2,728                  235                     5,040                  
August -                     174                     149                     2,459                  2,608                  193                     5,161                  
September -                     196                     174                     2,286                  2,460                  164                     5,234                  
October -                     211                     127                     1,978                  2,105                  116                     3,925                  
November -                     184                     108                     2,168                  2,276                  113                     3,684                  
December -                     7                         -                     1,654                  1,654                  50                       2,625                  
January -                     -                     22                       1,596                  1,618                  5                         2,754                  
February -                     -                     -                     321                     321                     15                       688                     
March -                     -                     -                     1,466                  1,466                  34                       2,188                  
April -                     -                     -                     1,333                  1,333                  58                       2,013                  
May -                     -                     -                     1,468                  1,468                  96                       2,335                  
June -                     -                     -                   2,102               2,102               148                     3,564               
Total -                     980                     634                   21,503             22,137             1,227                  39,209             

1 Does not include Dry Year Yield activity ("puts" or "takes").
2 Total includes water delivered directly from WFA and from WFA through MVWD by agreement.

Month Water Facilities Authority - CB-12

Month Reliant Cucamonga Valley Water District Pomona Total

 



Appendix  L 

SUMMARY OF CONJUNCTIVE USE, REPLENISHMENT, AND CYCLIC ACTIVITIES 
FISCAL YEAR 2009-2010 

(ACRE-FEET) 
 
 

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total

  Direct
            Monte Vista Water District -          -          -          -          -          -          -          -          -          -          -          -          -            

-          -          -          -          -          -          -          -          -          -          -          -          -            

  In-Lieu
            Chino Basin Watermaster -          -          -          -          -          -          -          -          -          -          -          -          -            
            Chino, City of 1 (1,042.9)  (1.0)         - - - - - - - - (289.0)     (298.0)     (1,630.9)    
            Chino Hills, City of -          -          -          -          -          -          -          -          -          -          -          -          -            
            Cucamonga Valley Water District (2,656.1)  (2,657.0)  (1,032.0)  - - - - - - - (2,449.2)  (2,465.9)  (11,260.2)  
            Jurupa Community Services District (270.0)     (250.0)     (340.0)     (360.0)     (289.9)     - - - - - (100.0)     (200.0)     (1,809.9)    
            Monte Vista Water District (1,825.8)  (1,073.0)  - - - - - - - - (510.0)     (510.0)     (3,918.8)    
            Ontario, City of (1,752.0)  -          -          - -          - - - - - -          (478.8)     (2,230.8)    
            Pomona, City of 2 (1,000.0)  -          -          -          -          - - - - - (1,000.0)  (42.5)       (2,042.5)    
            Upland, City of (366.2)     (497.8)     (435.9)     (293.1)     (272.7)     (187.6)     - - - - (189.7)     (124.5)     (2,367.5)    

(8,913.0)  (4,478.8)  (1,807.9)  (653.1)     (562.6)     (187.6)     -          -          -          -          (4,537.9)  (4,119.7)  (25,260.6)  

Total Storage / (Withdrawals) (8,913.0)  (4,478.8) (1,807.9) (653.1)   (562.6)   (187.6)   -         -         -        -        (4,537.9) (4,119.7) (25,260.6)

Replenishment Deliveries to Watermaster Obligation = 11,426.202 AF + 9,527.581 AF (CURO) = 20,953.783 AF

  Direct
            CB-11 (Deer Creek) -          -          -          -          -          -          -          -          -          -          -          -          -            
            CB-13 (San Sevaine) -          -          -          -          -          -          -          -          -          -          -          -          -            
            CB-14 (Etiwanda) -          -          -          17.1        -          -          -          -          -          -          -          -          17.1          
            CB-15 (Day Creek) -          -          -          -          -          -          -          2.7          -          -          -          -          2.7            
            CB-18 (Etiwanda Inter-tie) -          -          -          -          -          -          -          -          -          -          -          -          -            
            CB-20 (West Cucamonga) -          -          -          -          2.9          -          -          4.0          -          -          -          -          6.9            
            OC-59 (San Antonio) -          -          -          -          -          -          -          -          -          365.8      2,433.1   2,175.5   4,974.4     

-          -          -          17.1        2.9          -          -          6.7          -          365.8      2,433.1   2,175.5   5,001.1     

  In-Lieu
     Service Connections
            CB-12 - - - - - - - - - - - - -            
            CB-16 - - - - - - - - - - - - -            

-          -          -          -          -          -          -          -          -          -          -          -          -            

Purchased from Appropriators -          -          -          -          -          -          -          -          -          11,085.0 500.0      11,585.0   

Purchased from Cyclic Account -          -          -          -          -          -          -          -          -          -          -          -          -            

Pre-Purchased Previous Year(s) -          -          -          -          -          -          -          -          -          -          -          -          -            

Total Replenishment -          -        -        17.1      2.9        -        -         6.7         -        365.8    13,518.1 2,675.5 16,586.1 

1 City of Chino's May 2009's 0.0 AF certification and June 2009's 0.0 AF certification were recertified to be 353.1 AF and 315.9 AF during the 2009-10 production year (July 2009 is 373.9 AF).
2 City of Pomona's May 2009's 0.0 AF certification and June 2009's 1,000.000 AF certification were recertified to be 1,100.000 AF and 900.000 AF during the 2009-10 production year (July is 0.000 AF).

Conjunctive Use, All Parties - Storage 

 



Appendix  M 

SUMMARY OF STORMWATER RECHARGE 
FISCAL YEAR 2009-2010 

(ACRE-FEET) 
 
 

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total

San Antonio Channel / CB-59
     College Heights (MZ-1) -              -              -              -              -              -              58.0            7.0              -              -              -              -              65.0           
     Upland (MZ-1) -              -              -              12.0            -              102.0          212.0          168.0          13.0            25.0            -              -              532.0         
     Montclair 1, 2, 3, 4 (MZ-1) -              -              -              19.0            7.0              119.0          368.0          279.0          30.0            36.0            -              -              858.0         
     Brooks (MZ-1) 1.0              -              -              13.0            4.0              129.0          251.0          215.0          27.0            23.0            2.0              1.0              666.0         

West Cucamonga Channel / CB-20
     8th Street (MZ-1) 19.0            33.0            18.0            74.0            90.0            249.0          294.0          366.0          36.0            108.0          30.0            33.0            1,350.0      
     7th Street (MZ-1) -              -              -              -              -              54.0            93.0            108.0          37.0            98.0            4.0              -              394.0         
     Ely 1, 2 & 3 (MZ-2) -              7.0              17.0            131.0          78.0            215.0          319.0          221.0          45.0            109.0          22.0            -              1,164.0      

 Riverside Drive Drain
     Grove (MZ-2) -              -              -              8.0              25.0            127.0          57.0            71.0            20.0            43.0            -              -              351.0         

Cucamonga/Deer Creek Ch / CB-11 -              -              -              -              -              -              -              -              -              -              -              -              -             
     Turner 1 & 2 (MZ-2) 32 19 28 80 49 401 294 329 31 158 38 0 1,459.0      
     Turner 3 & 4 (MZ-2) 0 0 0 0 3 98 185 175 114 83 27 21 706.0         

Day Creek Channel / CB-15 -              -              -              -              -              -              -              -              -              -              -              -              
     Lower Day (MZ-2) 2 3 0 8 11 117 237 146 5 10 1 0 540.0         

Etiwanda Channel / CB-14 -              -              -              -              -              -              -              -              -              -              -              -              
     Etiwanda Debris Basin (MZ-2) 0 0 0 0 17 38 387 278 27 28 0 0 775.0         
     Victoria (MZ-2) 1 0 0 37 19 89 153 174 0 20 0 1 494.0       

San Sevaine Channel / CB-13 -              -             -            -            -            -            -             -            -            -            -            -            
     San Sevaine 1, 2, 3 & 4 (MZ-2) 0 0 0 20 21 109 185 197 15 47 0 0 594.0       
     San Sevaine 5 (MZ-2) 0 0 0 36 0 225 105 26 1 6 0 0 399.0         

West Fontana Channel / CB-18 -              -              -              -              -              -              -              -              -              -              -              -              
     Hickory (MZ-2) 9 4 3 24 26 158 214 200 16 46 0 0 700.0         
     Banana (MZ-3) 0 0 0 15 0 75 100 143 17 66 0 0 416.0         

DeClez Channel -              -              -              -              -              -              -              -              -              -              -              -              
     RP3 Cells 1, 3 & 4 (MZ-3) 20 27 27 91 69 311 438 345 84 112 37 25 1,586.0      
     RP3 Cell 2 (MZ-3) 2 3 9 31 31 62 88 25 20 16 12 17 316.0         
     DeClez (MZ-3) 21 17 6 15 39 173 73 241 55 122 6 6 774.0         

Totals 107.0          113.0         108.0        614.0        489.0        2,851.0     4,111.0      3,714.0     593.0        1,156.0     179.0        104.0        14,139.0   



Appendix N-1 

APPROPRIATIVE POOL ASSESSMENT FEE SUMMARY 
PRODUCTION YEAR 2009-2010 

 
 

 



Appendix N-2 

APPROPRIATIVE POOL  
FISCAL YEAR  

 
 

 
 



Appendix O-1 

APPROPRIATIVE POOL WATER PRODUCTION SUMMARY 
PRODUCTION YEAR 2009-2010 

 
 

 
 



Appendix O-2 

APPROPRIATIVE POOL 
FISCAL YEAR  

 
 

 



Appendix P-1 

APPROPRIATIVE POOL SUPPLEMENTAL STORAGE ACCOUNT SUMMARY 
PRODUCTION YEAR 2009-2010 
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APPROPRIATIVE POOL 
FISCAL YEAR  

 
 

 
 



Appendix Q 

APPROPRIATIVE POOL EXCESS CARRY OVER STORAGE ACCOUNT 
PRODUCTION YEAR 2009-2010 

 
 

 
 
 



Appendix R 

APPROPRIATIVE POOL OTHER STORAGE ACCOUNTS SUMMARY 
PRODUCTION YEAR 2009-2010 

 
 



Appendix S-1 

APPROPRIATIVE POOL WATER TRANSACTION SUMMARY 
PRODUCTION YEAR 2009-2010 

 
 

 



Appendix S-2 

APPROPRIATIVE POOL WATER TRANSACTION DETAIL 
PRODUCTION YEAR 2009-2010 

 
 



Appendix S-3 

APPROPRIATIVE POOL WATER TRANSACTION DETAIL CONT. 
PRODUCTION YEAR 2009-2010 

 
 

 



Appendix S-4 

APPROPRIATIVE POOL RECURRING WATER TRANSACTION DETAIL 
PRODUCTION YEAR 2009-2010 

 
 

 



Appendix T-1

WATERMASTER REPLENISHMENT CALCULATION 
PRODUCTION YEAR 2009-2010 

 
 



Appendix  T-2 

WATERMASTER CUMULATIVE UNMET REPLENISHMENT OBLIGATION (CURO) 
PRODUCTION YEAR 2009-2010 

 
 



Appendix  T-3 

WATERMASTER CUMULATIVE UNMET REPLENISHMENT OBLIGATION (CURO) CONT. 
PRODUCTION YEAR 2009-2010 

 

 



Appendix  U-1 

APPROPRIATIVE POOL LAND USE CONVERSION SUMMARY 
PRODUCTION YEAR 2009-2010 

 
 

 



Appendix U-2 

APPROPRIATIVE POOL AGRICULTURAL POOL REALLOCATION SUMMARY 
PRODUCTION YEAR 2009-2010 

 
 

 



Appendix  V 

NON-AGRICULTURAL POOL ASSESSMENT FEE SUMMARY 
PRODUCTION YEAR 2009-2010 

 
 

 



Appendix  W 

NON-AGRICULTURAL POOL WATER PRODUCTION SUMMARY 
PRODUCTION YEAR 2009-2010 

 
 

 



Appendix  X 

NON-AGRICULTURAL POOL STORAGE ACCOUNT SUMMARY 
PRODUCTION YEAR 2009-2010 
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ASSESSMENT PACKAGE NOTES 
PRODUCTION YEAR 2009-2010 

 
 

 



Appendix Z 

HISTORIC ASSESSMENTS PER ACRE-FOOT OF PRODUCTION 
 
 

Agricultural Non-Ag Appropriative Gross Replenishment
Assessment Pool 1 Pool Pool 2 Water Rate

Year ($/AF) ($/AF) ($/AF) ($/AF)
77-78 0.29 0.32 0.42
78-79 0.65 1.29 0.77 51.00
79-80 0.54 0.20 0.51 56.20
80-81 0.32 0.00 0.00 62.51
81-82 0.10 0.00 0.00 63.78
82-83 0.10 0.00 0.00 81.46
83-84 0.10 0.00 0.00 102.18
84-85 0.10 0.00 0.10 154.00
85-86 0.10 0.00 0.45 149.39
86-87 0.10 0.00 0.41 155.10
87-88 0.10 0.00 0.25 155.42
88-89 0.09 0.00 0.67 155.33
89-90 3.27 0.00 0.48 115.00
90-91 2.31 0.00 0.43 117.55
91-92 3.53 0.12 0.11 132.55
92-93 7.03 4.07 3.41 169.89
93-94 12.37 6.67 2.51 210.69
94-95 9.86 3.24 2.06 222.00
95-96 11.68 3.43 1.57 233.15
96-97 19.70 7.55 3.69 233.15
97-98 15.19 6.56 2.73 237.15
98-99 19.04 9.85 7.77 243.00
99-00 26.30 14.12 11.75 243.00
00-01 18.15 25.79 24.74 242.00
01-02 34.37 29.93 25.42 243.00
02-03 35.69 26.72 21.35 244.00
03-04 34.10 25.39 22.90 244.00
04-05 26.15 25.43 25.43 250.00
05-06 19.91 27.94 27.94 251.00
06-07 28.23 40.72 40.72 251.00
07-08 29.76 36.30 36.30 257.00
08-09 29.93 50.24 50.24 309.00
09-10 32.50 51.21 51.21 380.00
10-11 33.90 49.41 49.41 541.00

1 $/AF of water reallocated to the Appropriative Pool.
2 Excludes amounts related to the debt service of the Recharge Improvement Project, and supplemental and

   replenishment water purchases.  
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SUMMARY BUDGET 
FISCAL YEAR 2009-2010 

 
 

FY 07-08 FY 08-09 FY 08-09 FY 09-10  FY 09-10 Current
June December Amended Proposed Amended vs.

Actual Actual Budget Budget Budget Proposed
Ordinary Income
  4000 Mutual Agency Revenue $237,370 $0 $148,410 $148,410 $148,410 $0
  4110 Appropriative Pool Assessments 7,480,676 7,993,307 7,860,411 7,185,411 7,185,411 -675,000
  4120 Non-Agricultural Pool Assessments 122,298 172,817 132,237 155,427 155,427 23,190
  4730 Prorated Interest Income 186,184 60,829 174,368 191,540 191,540 17,172
Total Income 8,061,582 8,227,982 8,315,426 7,680,789 7,680,789 -634,637

Administrative Expenses  
  6010 Salary Costs 486,402 297,801 484,302 487,838 487,838 3,536
  6020 Office Building Expense 91,236 41,986 102,000 102,500 102,500 500
  6030 Office Supplies & Equip. 39,086 10,381 50,500 46,500 46,500 -4,000
  6040 Postage & Printing Costs 89,126 34,653 87,380 84,300 84,300 -3,080
  6050 Information Services 139,480 66,989 144,000 148,500 148,500 4,500
  6060 WM Special Contract Services 95,138 38,797 98,000 98,000 98,000 0
  6080 Insurance Expense 15,414 15,706 17,730 16,730 16,730 -1,000
  6110 Dues and Subscriptions 17,453 10,286 16,750 17,000 17,000 250
  6150 Field Supplies & Equipment 554 864 2,500 2,800 2,800 300
  6170 Vehicle Maintenance Costs 18,443 14,541 39,200 37,800 37,800 -1,400
  6190 Conferences & Seminars 24,172 13,523 26,500 26,500 26,500 0
  6200 Advisory Committee Expenses 17,065 7,667 19,181 18,078 18,078 -1,103
  6300 Watermaster Board Expenses 37,819 21,913 42,020 43,823 43,823 1,803
  6500 Education Fund Expenditures 375 0 375 375 375 0
  8300 Appropriative Pool Administration 20,280 11,496 24,008 23,069 23,069 -939
  8400 Agricultural Pool Administration 137,820 64,372 134,820 200,114 200,114 65,294
  8500 Non-Agricultural Pool Administration 6,561 2,412 7,695 6,677 6,677 -1,018
  9400 Depreciation Expense 25,131 0 0 0 0 0
  9500 Allocated G&A Expenditures -506,732 -204,742 -448,902 -488,230 -488,230 -39,328
     Total Administrative Expenses 754,824 448,648 848,059 872,374 872,374 24,315
General OBMP Expenditures     
  6900 Optimum Basin Mgmt Program 2,282,059 603,285 1,785,421 1,399,372 1,568,881 -216,540
  6950 Cooperative Efforts 10,000 0 10,000 10,000 10,000 0
  9501 Allocated G&A Expenditures 177,356 60,562 137,959 148,448 148,448 10,489
     Total General OBMP Expenditures 2,469,415 663,847 1,933,380 1,557,820 1,727,329 -206,051
  7000 OBMP Implementation Projects   
7101 Production Monitoring 104,920 63,293 107,515 107,047 107,047 -468
7102 In-Line Meter Installation/Maintenance 24,844 24,714 87,931 56,179 56,179 -31,752
7103 Groundwater Quality Monitoring 98,466 95,584 210,458 214,362 214,362 3,904
7104 Groundwater Level Monitoring  189,377 218,154 372,538 366,956 366,956 -5,582
7105 Recharge Basin Water Quality Monitoring 13,527 2,433 46,717 43,912 43,912 -2,805
7106 Water Level Sensors Install 0 0 0 0 0 0
7107 Ground Level Monitoring 275,165 123,949 651,468 550,059 381,406 -270,062
7108 Hydraulic Control Monitoring Program 193,337 244,213 713,949 567,022 533,543 -180,406
7109 Recharge & Well Monitoring Program 33,157 0 0 9,152 9,152 9,152
7200 OBMP Pgm Element 2 - Comp Recharge 918,727 509,652 1,245,266 1,478,560 1,492,772 247,506
7300 OBMP Pgm Element 3 & 5 - Water Supply Plan - Desalter 131,340 56,084 108,477 96,003 85,694 -22,783
7400 OBMP Pgm Element 4 - Mgmt Zone Strategies 147,404 137,989 272,515 91,985 120,705 -151,810
7500 OBMP Pgm Element 6 & 7 - Coop Efforts/Salt Mgmt 111,259 21,588 76,411 163,727 163,727 87,316
7600 OBMP Pgm Element 8 & 9 Storage Mgmt/Conj Use 93,140 387,503 61,909 29,550 29,550 -32,359
7700 Inactive Well Protection Program 295 0 6,296 5,066 5,066 -1,230
7690 Recharge Improvement Debt Payment 1,368,373 511,894 1,261,594 1,131,233 1,131,233 -130,361
9502 Allocated G&A Expenditures 322,589 144,179 310,943 339,782 339,782 28,839
     Total OBMP Implementation Projects 4,025,921 2,541,229 5,533,987 5,250,595 5,081,086 -452,901
     Total Expenses 7,250,160 3,653,724 8,315,426 7,680,789 7,680,789 -634,637

  
     Net Ordinary Income 811,422 4,574,257 0 0 0 0
Other Income     
    4210 Approp Pool-Replenishment 3,393,110 6,427,596 0 0 0 0
    4220 Non-Ag Pool-Replenishment 9,256 10,047 0 0 0 0
    4230 Groundwater Recharge Activity 0 0 0 0 0 0
     Total Other Income 3,402,366 6,437,643 0 0 0 0

   
Other Expense     
  5010 Groundwater Recharge 3,325,123 0 0 0 0 0
     Total Other Expense 3,325,123 0 0 0 0 0

   
     Net Other Income 77,244 6,437,643 0 0 0 0

9800  From / (To) Reserves -913,796 -11,011,900 0 0 0 0

     Net Income -$25,130 $0 $0 $0 $0 $0
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MANAGEMENT’S DISCUSSION AND ANALYSIS 
 
BACKGROUND 
 
The Chino Basin Watermaster (Watermaster) was established under a Judgment entered in the Superior 
Court of the State of California for the County of San Bernardino, entitled “Chino Basin Municipal Water  
District v. City of Chino, et al.,” (originally Case No. SCV 164327, the file was transferred in August 1989 and 
assigned a new Case No. RCV 51010).  The Judgment prescribes Watermaster’s authorities and specifies 
classes of water production assessments to be used to fund certain activities.  Those assessment categories 
are: Administration, Optimal Basin Management Program, Special Projects and Replenishment.  Each class 
of assessment has a prescribed purpose and water production base.  Assessment revenue is Watermaster’s 
principal source of income. 
 
This section of the Watermaster’s annual financial report presents our analysis of the Watermaster’s financial 
performance during the fiscal year ended on June 30, 2010.  Please read it in conjunction with the basic 
financial statements that follow this section. 
 
OVERVIEW OF THE FINANCIAL STATEMENTS 
 
The discussion and analysis are intended to serve as an introduction to the Watermaster’s basic financial 
statements, which are comprised of two components: Financial Statements (pages 6-8) and Notes to the 
Financial Statements (pages 9-19). This report also contains other supplementary information in addition to 
the basic financial statements (pages 20-22). 
 
Required Financial Statements 
 
The financial statements of the Watermaster report information using the accrual basis of accounting; 
accordingly, all of the current year’s revenues and expenses are accounted for regardless of when the cash is 
received or paid. This accounting treatment is similar to the methods used by private sector companies and 
aids in answering the question of whether the Watermaster, as a whole, has improved or deteriorated as a 
result of this year’s activities. 
 
The Statement of Net Assets (page 6) includes all of the Watermaster’s investments in resources (assets) 
and the obligations to creditors (liabilities). It also provides the basis for evaluating the capital structure of the 
Watermaster and assessing the liquidity and financial flexibility of the Watermaster.   
 
The Statement of Revenues, Expenses and Changes in Net Assets (page 7) includes all of the current year 
revenues and expenses. This statement measures the success of the Watermaster’s operations over the past 
year and can be used to determine whether the Watermaster has successfully recovered all of its costs 
through assessments and other charges. 
 
The Statement of Cash Flows (page 8) reports cash receipts, cash payments, and net changes in cash 
resulting from operations, investing, and financing activities. This statement demonstrates where the cash 
came from, how the cash was used, and how much the change in cash was during the fiscal year.

CHINO BASIN WATERMASTER 
9641 San Bernardino Road, Rancho Cucamonga, Ca  91730 

Tel:  909.484.3888        Fax:  909.484.3890         www.cbwm.org 
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These statements are one of many different ways to measure the Watermaster’s financial health, or financial 
position. Over time, increases or decreases in the Watermaster’s net assets are one of the indicators of 
whether its financial position is improving or deteriorating. You will need to consider other non-financial 
factors, however, such as changes in the Watermaster’s, assessment income, cost sharing agreements, and 
other operational measures to help assess the overall financial position of the Watermaster. 
 
 
SUMMARY OF FINANCIAL INFORMATION  
 
Statement of Net Assets 
 
 

June 30, 2010 
(With comparative totals for June 30, 2009) 

 
 
 

    2010     2009     Difference 
    %  

    Change 
Assets 

Current $ 10,614,785 $ 11,596,978    $    (982,193) -8.5%
Capital       46,889 53,176       (6,287) -11.8%

Total Assets 10,661,674 11,650,154     (988,480) -8.5%
Liabilities 

Current       1,989,063 469,002  1,520,061 324.1%
Non current       194,246 185,186        9,060  4.9%

Total Liabilities       2,183,309 654,188  1,529,121 233.8%
Net Assets 

Invested in capital assets         46,889 53,176              (6,287) -11.8%
Restricted for Water Purchases 1,280,113 4,111,568 (2,831,455) -68.9%
Unrestricted    7,151,363 6,831,222      320,141  4.7%

Total Net Assets    $  8,478,365    $10,995,966    ($ 2,517,601) -22.9%
 
 
 
For the year ended June 30, 2010 and June 30, 2009, Watermaster’s Total Net Assets was $8,478,365 and 
$10,995,966 respectively.  
 
Total Assets decreased by $988,480 or 8.5% in FY 2010 compared to FY 2009.  Parties who extract water in 
excess of their rights are assessed on an annual basis to cover the cost of purchasing replenishment water. 
In fiscal year 2008/2009, Watermaster collected the money for the purchase of replenishment water but was 
unable to satisfy the purchase obligation of the replenishment water. For FY 2010, the majority of the 
decrease in Total Assets was a direct result of the purchase of replenishment water throughout the fiscal 
year.  Comparing FY 2010 to FY 2009, Cash and Investments (Note 2 - pages 12-15) decreased by $787,508 
or 7.0% (net of the audit adjustment described below), Accounts Receivables decreased by $176,515 or 
89.2%, Prepaid Expenses decreased by $18,170 or 54.3% and Capital Assets (net of accumulated 
depreciation) decreased by $6,287 or 11.9%. 
 
The first of four payments related to the purchase and sale agreement between the Overlying (Non-
Agricultural) Pool and Watermaster (Note 9 - page 19) was issued on January 14, 2010 in the amount of 
$2,166,022.  At the end of the fiscal year June 30, 2010, three checks issued to members of the Overlying 
(Non-Agricultural) Pool totaling $415,136 had not cleared the Watermaster bank account.   As a result, an
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audit adjustment was recorded increasing the categories of Cash and Investments and Accounts Payable for 
$415,136.           
 
Total Liabilities increased by $1,529,121 or 233.8% in FY 2010 as compared to FY 2009.  Accounts Payable 
increased $1,581,185 or 406.4% (which included the audit adjustment amount of $415,136 listed above).  The 
Accounts Payable increase was directly related to the recording and paying of outstanding invoices at fiscal 
year end June 30, 2010.  Accrued Salaries and Benefits decreased by $61,124 or 76.5% and Compensated 
Absences (Note 4 - page 16) increased by $9,060 or 4.9%. 
 
Statement of Revenues, Expenses, and Changes in Net Assets  

 
June 30, 2010 

(With comparative totals for June 30, 2009) 
  2010  2009  Difference  % Change 

Operating Revenues   
 Administrative assessments  $ 7,404,003  $  8,166,124 ($ 762,121)  -9.3%
 Mutual agency project revenue       0       51,217        (51,217)   -100.0%
 Replenishment water 7,073,805    6,437,643      636,162   9.9%
 Miscellaneous revenue 111,188         0        111,188   100.0%

 Total Operating Revenues  14,588,996  14,654,984       (65,988)   -0.5%

Operating Expenses   
 Watermaster administration       657,236       510,988     146,248  28.6%
 Depreciation         29,103         25,577         3,526  13.8%
 Pool, Advisory and Board        277,050       250,870        26,180  10.4%
 Optimum Basin Management Plan    6,327,400    6,913,336  (585,936)  -8.5%
 Mutual agency project costs         0         10,000    (10,000)  -100.0%
 Groundwater replenishment    9,894,321    2,326,075     7,568,246  325.4%

 Total Operating Expenses  17,185,110  10,036,846  7,148,264  71.2%

 Income from operations   (2,596,114)     4,618,138   (7,214,252)  -156.2%

Non-Operating Revenues   

 Interest       78,513       179,866       (101,353)  -56.3%

 Total Non-Operating Revenues       78,513       179,866       (101,353)  -56.3%
 Change in net assets (2,517,601)     4,798,004    (7,315,605)  -152.5%

 Net assets at beginning of year   10,995,966    6,197,962  4,798,004  77.4%

Total net assets at end of year $ 8,478,365 $ 10,995,966 ($ 2,517,601)  -22.9%
 
REVIEW OF REVENUES AND EXPENSES 
 
Total Operating Revenues decreased $65,988 or 0.5% in FY 2010 as compared to FY 2009.  Annual 
administrative assessments are determined by dividing the adopted budget by the total assessable 
production.  Administrative assessment revenue for FY 2010 decreased $762,121 or 9.3% from the previous 
year due to budgeted decreases in the overall OBMP expenses, recharge basin operations and maintenance 
expenses.  Replenishment water assessment revenue for FY 2010 increased by $636,162 or 9.9% compared 
to the previous year due to production increases in excess of production rights, and due to the increased cost 
of replenishment water.  For the current fiscal year, there was no Mutual Agency Project Revenue recorded (a 
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decrease of $51,217 or 100.0%) and the Miscellaneous Revenue category increased by $111,188 or 100.0% 
as compared to the previous year. 
 
Overall operating expenses (excluding replenishment activities) decreased by $419,982 or 5.4% in FY 2010 
as compared to FY 2009.  The operating expense categories for the fiscal year ending June 30, 2010 were as 
follows: Watermaster administrative expenses increased $146,248 or 28.6%; Depreciation expense increased 
by $3,526 or 13.8%; the Pools, Advisory and Board administration expenses increased by $26,180 or 10.4%; 
Optimum Basin Management Plan (OBMP) decreased $585,936 or 8.5%; and Mutual agency project costs 
decreased $10,000 or 100% as compared to the previous fiscal year ended June 30, 2009. 
 
Groundwater replenishment activities increased dramatically in FY 2010 as compared to FY 2009.  The 
replenishment activities for FY 2010 were $7,728,299, along with the water purchase of $2,166,022 (see Note 
9) for a total of $9,894,321 as compared to $2,326,075 for FY 2009, an increase of $7,568,246 or 325.4% 
from the prior year.     
 
Non-operating revenue represented interest income of $78,513 and $179,866 for the years ending June 30, 
2010 and June 30, 2009, which decreased due to the falling interest rates. 
 
 
CONTACTING THE WATERMASTER 
 
This financial report is designed to provide a general overview of the Watermaster’s finances and to 
demonstrate the Watermaster’s accountability for the resources it receives.  If you have any questions about 
this report, or need additional information, please contact Joseph S. Joswiak, Chief Financial Officer at (909) 
484-3888. 
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2010 2009
Current assets:

Cash and investments (note 2) 10,578,034$  11,365,542$   
Accounts receivable 21,458          197,973         
Prepaid expenses 15,293          33,463           

Total current assets 10,614,785   11,596,978     

Noncurrent assets:
Capital assets, net of accumulated depreciation (note 3) 46,889          53,176           

Total noncurrent assets 46,889          53,176           

Total assets 10,661,674   11,650,154     

Current liabilities:
Accounts payable 1,970,273     389,088         
Accrued salaries and benefits 18,790          79,914           

Total current liabilities 1,989,063     469,002         

Noncurrent liabilities:
Compensated absences (note 4) 194,246        185,186         

Total noncurrent liabilities 194,246        185,186         

Total liabilities 2,183,309     654,188         

Net assets:
Invested in capital assets 46,889          53,176           
Restricted for water purchases 1,280,113     4,111,568       
Unrestricted 7,151,363     6,831,222       

Total net assets 8,478,365$    10,995,966$   

CHINO BASIN WATERMASTER

Statement of Net Assets

June 30, 2010

Assets

See accompanying notes to the basic financial statements.

Liabilities

Net Assets

(with comparative totals for June 30, 2009)
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2010 2009
Operating revenues:

Administrative assessments (note 1) 7,404,003$    8,166,124$     
Mutual agency project revenue -                51,217           
Replenishment water 7,073,805     6,437,643       
Miscellaneous revenue 111,188        -                

Total operating revenues 14,588,996   14,654,984     

Operating expenses:
Watermaster administration 657,236        510,988          
Depreciation 29,103          25,577           
Pool, advisory and Board administration 277,050        250,870          
Optimum Basin Management Plan 6,327,400     6,913,336       
Mutual agency project costs -                10,000           
Groundwater replenishment and other water purchases 9,894,321     2,326,075       

Total operating expenses 17,185,110   10,036,846     

Income (loss) from operations (2,596,114)   4,618,138       

Nonoperating revenues:
Interest income 78,513          179,866          

Total nonoperating revenues 78,513          179,866          

Change in net assets (2,517,601)   4,798,004       
Net assets at beginning of year 10,995,966   6,197,962       

Total net assets at end of year 8,478,365$    10,995,966$   

See accompanying notes to the basic financial statements.

CHINO BASIN WATERMASTER

Statement of Revenues, Expenses and Changes in Net Assets

Year ended June 30, 2010

(with comparative totals for June 30, 2009)
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2010 2009
Cash flows from operating activities:
   Cash received from customers 14,765,511$  15,316,256$   
   Cash received from other agencies -                51,217           
   Cash paid to employees for services (1,330,329)   (1,196,994)     

Cash paid to suppliers of goods and services (14,278,387) (9,111,868)     

Net cash provided by (used for) operating activities (843,205)      5,058,611       

Cash flows from capital financing activities:
Acqusition of capital assets (22,816)        (19,530)         

Net cash provided by (used for) capital financing activities (22,816)        (19,530)         

Cash flows from investing activities:
Interest received 78,513          179,866         

Net cash provided by (used for) investing activities 78,513          179,866         

Net increase (decrease) in cash (787,508)      5,218,947       
Cash and investments at the beginning of year 11,365,542   6,146,595       

Cash and investments at the end of year 10,578,034$  11,365,542$   

Reconciliation of operating income (loss) to net cash
provided by (used for) operating activities:

Operating income (loss) (2,596,114)$  4,618,138$     
Adjustments to reconcile operating income (loss)

to net cash used for operating activities:
Depreciation 29,103          25,577           
(Increase) decrease in accounts receivable 176,515        712,489         
(Increase) decrease in prepaid expenses 18,170          (10,206)         
Increase (decrease) in account payable 1,581,185     (404,168)        
Increase (decrease) in accrued salaries and benefits (61,124)        74,590           
Increase (decrease) in compensated absences 9,060             42,191           

Net cash provided by (used for) operating activities (843,205)$     5,058,611$     

 Noncash investing, capital and financing activities:
There were no significant noncash investing, capital or financing activities during the fiscal
year ended June 30, 2010.

See accompanying notes to the basic financial statements.

Year ended June 30, 2010

CHINO BASIN WATERMASTER
Statement of Cash Flows

(with comparative totals for June 30, 2009)
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CHINO BASIN WATERMASTER 
 

Notes to the Basic Financial Statements 
 

Year ended June 30, 2010 
 
 
 
(1) Reporting Entity and Summary of Significant Accounting Policies 
 
 Description of Reporting Entity 
 
 The Chino Basin Watermaster (“Watermaster”) was established under a judgment entered 

in Superior Court of the State of California for the County of San Bernardino as a result 
of Case No. RCV 51010 (formerly Case No. SCV 164327) entitled “Chino Basin 
Municipal Water District v. City of Chino, et al.”, signed by the Honorable Judge 
Howard B. Wiener on January 27, 1978. The effective date of this Judgment for 
accounting and operations was July 1, 1977. 

 
 Pursuant to the Judgment, the Chino Basin Municipal Water District (CBMWD) five 

member Board of Directors was initially appointed as “Watermaster”.  Their term of 
appointment as Watermaster was for five years, and the Court, by subsequent orders, 
provides for successive terms or for a successor Watermaster.  Pursuant to a 
recommendation of the Advisory Committee, the Honorable J. Michael Gunn appointed a 
nine-member board as Watermaster on September 28, 2000. 

 
 Under the Judgment, three Pool committees were formed: (1) Overlying (Agricultural) 

Pool which includes the State of California and all producers of water for overlying uses 
other than industrial or commercial purposes; (2) Overlying (Non-Agricultural) Pool 
which represents producers of water for overlying industrial or commercial purposes; and 
(3) Appropriative Pool which represents cities, districts, other public or private entities 
and utilities. The three Pools act together to form the “Advisory Committee”. 

 
 The Watermaster provides the Chino Groundwater Basin service area with services 

which primarily include:  accounting for water appropriations and components of acre-
footage of stored water by agency, purchase of replenishment water, groundwater 
monitoring and implementation of special projects. 

 
 Watermaster expenditures are allocated to the pools based on the prior year’s production 

volume (or the same percentage used to set the annual assessments). Allocations for fiscal 
year 2009-10 expenses are based on the 2008-09 production volume. 

 
  2008-09  
  Acre Feet % 
 Production Volume: 
 Appropriative Pool 84,716 69.867 
 Agricultural Pool 32,143 26.509 
 Non-Agricultural Pool     4,394     3.624 
 
      Total Production Volume 121,253 100.000 
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CHINO BASIN WATERMASTER 
 

Notes to the Basic Financial Statements 
 

(Continued) 
 
 
 
(1) Reporting Entity and Summary of Significant Accounting Policies, (Continued) 
 
 The Agricultural Pool members ratified an agreement with the Appropriative Pool at their 

meeting of June 16, 1988, wherein the Appropriative Pool assumes Agricultural Pool 
administrative expenses and special project cost allocations in exchange for an 
accelerated transfer of unpumped agricultural water to the Appropriative Pool. In addition 
the Agricultural Pool transferred all pool administrative reserves at June 30, 1988 to the 
Appropriative Pool effective July 1, 1988. 

 
 In July of 2000, the principal parties in the Basin signed an agreement, known as the 

Peace Agreement, which among other things formalized the commitment of the Basin 
parties to implement an Optimum Basin Management Program.  The Peace Agreement 
was signed by all of the parties, and the Court has approved the agreement and ordered 
the Watermaster to proceed in accordance with the terms of the agreement.  The Court 
has approved revisions to the Chino Basin Watermaster Rules and Regulations. 

 
 Basis of Accounting 
 
 The Watermaster is accounted for as an enterprise fund (proprietary fund type).  A fund is 

an accounting entity with a self-balancing set of accounts established to record the 
financial position and results of operations of a specific governmental activity.  The 
activities of enterprise funds closely resemble those of ongoing businesses in which the 
purpose is to conserve and add to basic resources while meeting operating expenses from 
current revenues.  Enterprise funds account for operations that provide services on a 
continuous basis and are substantially financed by revenues derived from user charges. 
The Watermaster utilizes the accrual basis of accounting. Revenues are recognized when 
earned and expenses are recognized as they are incurred. 

 
 The Watermaster applies all applicable GASB pronouncements in accounting and 

reporting for proprietary operations as well as the following pronouncements issued on or 
before November 30, 1989, unless those pronouncements conflict with or contradict 
GASB pronouncements: Financial Accounting Standards Board (FASB) Statements and 
Interpretations, Accounting Principals Board (APB) Opinions, and Accounting Research 
Bulletins (ARB’s) of the Committee on Accounting Procedure. 

 
 Cash and Investments 
 
 Investments are reported in the accompanying balance sheet at fair value.  Changes in fair 

value that occur during a fiscal year are recognized as interest income reported for that 
fiscal year. 

 
 Watermaster pools cash and investments of all fund balance reserves.  Interest income 

earned by the pooled investments is allocated quarterly to the various reserves based on 
each reserve’s average cash and investments balance. 
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CHINO BASIN WATERMASTER 
 

Notes to the Basic Financial Statements 
 

(Continued) 
 
 
 
(1) Reporting Entity and Summary of Significant Accounting Policies, (Continued) 
 
 Cash Equivalents 
 
 For the purposes of the statements of cash flows, cash equivalents are defined as short-

term, highly liquid investments that are both readily convertible to known amounts of 
cash or so near their maturity that they present insignificant risk of changes in value 
because of changes in interest rates, and have an original maturity date of three months or less. 

 
Capital Assets 

 
 Capital assets are valued at cost where historical records are available and at an estimated 

historical cost where no historical records exist.  The Watermaster capitalizes all assets 
with a historical cost of at least $5,000 and a useful life of at least three years.  The cost 
of normal maintenance and repairs that do not add to the value of the assets or materially 
extend asset lives are not capitalized. 

 
 Depreciation is computed utilizing the straight-line method over the following estimated 

useful lives: 
 
 Computer equipment and software 5 years 
 Office furniture and fixtures 7 years 
 Leasehold improvements 10 years 
 Automotive equipment 7 years 
 
 Use of Estimates 
 
 The preparation of financial statements requires management to make certain estimates 

and assumptions that affect the reported amounts of assts and liabilities, and disclosure of 
contingent assets and liabilities, at the date of the financial statements, as well as the 
reported amounts of revenue and expenses during the reporting period.  Actual results 
could differ from those estimates. 

 
 Appropriative Interest Revenue Allocation 
 

On August 30, 1979, the Appropriative Pool unanimously approved assessment 
procedures whereby any interest earned from the Watermaster assessments paid by 
Appropriative Pool members would reduce the total current assessment due from those 
members.  Fiscal year 2008-09 interest revenue was allocated to the Appropriative Pool, 
resulting in a reduction of the 2009-10 assessments.  The amount of administrative 
assessment received for the year ended June 30, 2010 was $7,404,003. 
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(1) Reporting Entity and Summary of Significant Accounting Policies, (Continued) 

 
Prior Year Data 

 
The information included in the accompanying financial statements for the prior year has 
been presented for comparison purposes only and does not represent a complete 
presentation in accordance with generally accepted accounting principles. Accordingly, 
such information should be read in conjunction with the Watermaster’s prior year 
financial statements, from which the financial data was derived.  

 
(2) Cash and Investments 

 
Cash and investments as of June 30, 2010 are classified in the accompanying financial 
statements as follows: 

 
Statement of net assets: 
    Cash and investments $10,578,034 
 
          Total cash and investments $10,578,034 

 
Cash and investments as of June 30, 2010 consist of the following: 

 
 Cash on hand $            500 
  Deposits with financial institutions 603,604 
  Investments     9,973,930 
 
  Total cash and investments $10,578,034 
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(2) Cash and Investments, (Continued) 

 
 
Investments Authorized by the California Government Code and the Watermaster’s 
Investment Policy 
 
The table below identifies the investment types that are authorized for the Watermaster by 
the California Government Code and the Watermaster’s investment policy. The table also 
identifies certain provisions of the California Government Code (or the Watermaster’s 
investment policy, if more restrictive) that address interest rate risk, credit risk, and 
concentration of credit risk.  

 
 Authorized *Maximum *Maximum
 By Percentage Investment

Investment Types Investment *Maximum Of In One
Authorized by State Law Policy Maturity Portfolio Issuer

 
Local Agency Bonds Yes 5 years None None
U.S. Treasury Obligations Yes 5 years None None
U.S. Agency Securities Yes 5 years None None
Banker's Acceptances Yes 180 days 40% 30%
Commercial Paper Yes 270 days 25% 10%
Negotiable Certificates of Deposit Yes 5 years 30% None
Repurchase Agreements Yes 1 year None None

Reverse Repurchase Agreements Yes 92 days
20% of 

base value None
Medium-Term Notes Yes 5 years 30% None
Mutual Funds Yes N/A 20% 10%
Money Market Mutual Funds Yes N/A 20% 10%
Mortgage Pass-Through Securities Yes 5 years 20% None
County Pooled Investment Funds Yes N/A None None
Local Agency Investment Fund 
(LAIF) Yes N/A None None
JPA Pools (other investment pools) Yes N/A None None

 
* Based on state law requirements or investment policy requirements, whichever is more restrictive.
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(2) Cash and Investments, (Continued) 

 
Disclosures Relating to Interest Rate Risk 
 
Interest rate risk is the risk that changes in market interest rates will adversely affect the 
fair value of an investment. Generally, the longer the maturity of an investment, the 
greater the sensitivity of its fair value to changes in market interest rates. One of the ways 
that the Watermaster manages its exposure to interest rate risk is by purchasing a 
combination of shorter term and longer term investments and by timing cash flows from 
maturities so that a portion of the portfolio is maturing or coming close to maturity evenly 
over time as necessary to provide the cash flow and liquidity needed for operations. 
 
Information about the sensitivity of the fair values of the Watermaster’s investments to 
market interest rate fluctuations is provided by the following table that shows the 
distribution of the Watermaster’s investment by maturity: 

 
 Remaining Maturity (in Months) 
  
 Total 12 Months 13-24 25-60

Investment Type Amount Or Less Months Months
  
Local Agency Investment Fund   $  9,973,930      9,973,930        -                   -        
  
     Total $  9,973,930 9,973,930        -                   -        

 
Disclosures Relating to Credit Risk 
 
Generally, credit risk is the risk that an issuer of an investment will not fulfill its 
obligation to the holder of the investment. This is measured by the assignment of a rating 
by a nationally recognized statistical rating organization. Presented below is the 
minimum rating required by (where applicable) the California Government Code, the 
Watermaster’s investment policy, and the actual rating as of year end for each investment 
type: 
 

 Rating as of Year End 
         

Total
Minimum

Legal
 

Not
Investment Type Amount Rating AAA Aa Rated

   
Local Agency Investment Fund $9,973,930      N/A -  - 9,973,930
   
     Total $9,973,930 -  -   9,973,930
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(2) Cash and Investments, (Continued) 

 
Custodial Credit Risk 
 
Custodial credit risk for deposits is the risk that, in the event of the failure of a depository 
financial institution, a government will not be able to recover its deposits or will not be 
able to recover collateral securities that are in the possession of an outside party. The 
custodial credit risk for investments is the risk that, in the event of the failure of the 
counterparty (e.g., broker-dealer) to a transaction, a government will not be able to 
recover the value of its investment or collateral securities that are in the possession of 
another party. The California Government Code and the Watermaster’s investment policy 
do not contain legal or policy requirements that would limit the exposure to custodial 
credit risk for deposits or investments, other than the following provision for deposits: 
The California Government Code requires that a financial institution secure deposits 
made by governmental units by pledging securities in an undivided collateral pool held by 
a depository regulated under state law (unless so waived by the governmental unit). The 
market value of the pledged securities in the collateral pool must equal at least 110% of 
the total amount deposited by the public agencies. California law also allows financial 
institutions to secure Watermaster deposits by pledging first trust deed mortgage notes 
having a value of 150% of the secured public deposits.   

 
Investment in State Investment Pool 

 
The Watermaster is a voluntary participant in the Local Agency Investment Fund (LAIF) 
that is regulated by the California Government Code under the oversight of the Treasurer 
of the State of California. The fair value of the Watermaster’s investment in this pool is 
reported in the accompanying financial statements at amounts based upon the 
Watermaster’s pro-rata share of the fair value provided by LAIF for the entire LAIF 
portfolio (in relation to the amortized cost of that portfolio). The balance available for 
withdrawal is based on the accounting records maintained by LAIF, which are recorded 
on an amortized cost basis.  
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(3) Capital Assets 
 
 Capital asset activity for the year ended June 30, 2010 is as follows: 
 
 Balances at   Balances at 
 July 1, 2009 Additions Deletions June 30, 2010 
 
 Computer equipment and 
  software $  94,774 22,816  -       117,590 
 Office furniture and fixtures 42,291 -            -         42,291 
 Leasehold improvements 23,443     -      -       23,443 
 Automotive equipment    90,484          -       -     90,484 
 
 Total costs of depreciable assets  250,992 22,816  -   273,808 
 
 Less accumulated depreciation: 
     Computer equipment and 
      software (74,055) (13,565) -       (87,620) 
     Office furniture and fixtures (36,953) (5,339) -       (42,292) 
     Leasehold improvements (14,068) (2,345) -       (16,413) 
     Automotive equipment    (72,740)   (7,854)    -    (80,594) 
 
 Total accumulated depreciation  (197,816) (29,103)  -  (226,919) 
 
 Net capital assets $  53,176    (6,287)   -      46,889 
 
 
(4) Compensated Absences 
 

Permanent Watermaster employees earn from 10 to 20 vacation days a year, depending 
upon their length of employment and 12 sick days a year.  Employees may carry vacation 
days forward up to the equivalent number of days earned in the immediately preceding 
twenty-four (24) month period. There is no maximum accumulation of sick leave; and 
upon retirement or resignation at age 55 or greater, employees with continuous 
employment for a minimum of twenty (20) years are compensated for all accumulated 
sick leave at 50% of their rate of pay at termination.  Other employees are paid based 
upon length of employment and age at time of retirement or resignation.  The amount of 
compensated absences outstanding as of June 30, 2010 was $194,246. 
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(5) Deferred Compensation Plan 
 

The Watermaster has established deferred compensation plans for all employees of 
Watermaster in accordance with Internal Revenue Code Section 457, whereby employees 
authorize the Watermaster to defer a portion of their salary to be deposited in individual 
investment accounts. Participation in the plans is voluntary and may be revoked at any 
time upon advance written notice.  The amount of compensation subject to deferral until 
retirement, disability, or other termination by a participant may not exceed the maximum 
legal amounts for deferred compensation plans.  Amounts withheld by Watermaster under 
this plan are deposited regularly with California Public Employees’ Retirement System. 
The Watermaster makes no contribution under the plan.  As of June 30, 2010, the 
deferred compensation plan assets were held in trust accounts for the sole benefit of the 
employees and their beneficiaries, and accordingly have been excluded from 
Watermaster’s reported assets. 

 
 
(6) Operating Lease 
 

The Watermaster entered into a new lease for rent of office space on September 1, 2003, 
expiring August 30, 2018.  The amount paid under this lease was $65,940 for the year 
ended June 30, 2010.  The future minimum lease payments for this lease are as follows: 

 
 Year Ending June 30: Amount 
 
 2011 69,504 
 2012 69,504 
 2013 69,504 
 2014 69,504 
 2015-2019   289,600 
 
      Total $567,616 
 
 
(7) Defined Benefit Pension Plan (PERS) 
 

 Plan Description 
  
 The Watermaster contributes to the California Public Employees Retirement System 

(PERS), a cost-sharing multiple-employer public employee defined benefit pension plan. 
PERS provides retirement, disability benefits, and death benefits to plan members and 
beneficiaries. Effective May 2009, the Watermaster changed from a 2% at 55 Risk Pool 
during year ending June 30, 2008 to a 2.5% at 55 Risk Pool. PERS acts as a common 
investment and administrative agent for participating public entities within the State of 
California. PERS issues a publicly available financial report that includes financial 
statements and required supplementary information for the cost sharing plans that are 
administered by PERS. Copies of PERS’ annual financial report may be obtained from its 
executive office at 400 “P” Street, Sacramento, California 95814.  
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(7) Defined Benefit Pension Plan (PERS), (Continued) 
 
 Contributions 
 

 Participants are required to contribute 8% of their annual covered salary. The 
Watermaster makes the contributions required of the employees on their behalf and for 
their account.  Benefit provisions and all other requirements are established by state 
statute and the Watermaster contract with employee bargaining groups. 

 
For each of the fiscal years shown below, the Watermaster has contributed at the 
actuarially determined rate provided by PERS’ actuaries. Under GASB 27, an employer 
reports an annual pension cost (APC) equal to the annual required contribution (ARC) 
plus an adjustment for the cumulative difference between the APC and the employer’s 
actual plan contributions for the year.  The cumulative difference is called the net pension 
obligation (NPO).  The ARC for the period July 1, 2009 to June 30, 2010 has been 
determined by an actuarial valuation of the plan as of June 30, 2007.  The Watermaster’s 
covered payroll for PERS was $862,905.01 for the year ended June 30, 2010, while the 
Watermaster’s total payroll for all employees was $862,905.01 during the same period.  
In order to calculate the dollar value of the ARC for inclusion in financial statements 
prepared as of June 30, 2010, the contribution rate is multiplied by the payroll of covered 
employees that were paid during the period from July 1, 2009 to June 30, 2010. 

 
 Three-Year Trend Information 
 

Annual Pension cost (Safety) 
 

Fiscal Year 

Employer 
Contribution 

Rate
Employer 

Contribution
Percentage 
Contributed 

Net Pension 
Obligation

        6/30/08 10.345% 144,250 100% -
6/30/09 11.346% 176,576 100% -
6/30/10 11.417% 165,298        100% -
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(8) Project Commitments 
 
 Under a financing agreement developed pursuant to the OBMP Recharge Master Plan, the 

Watermaster is obligated to pay for one-half of the fixed project costs for certain recharge 
facilities in the Chino Basin area that are being constructed to increase the recharge of 
imported water, storm water, and recycled water to the Chino Groundwater Basin.  The 
recharge facilities being constructed will be owned by the Inland Empire Utilities Agency 
pursuant to a Recharge Operations Agreement.  When complete, the recharge project will 
enable the Watermaster to increase annual recharge supplemental water to the Chino 
Groundwater Basin.  In addition, stormwater and recycled water recharge would be 
increased.  Fixed project costs include construction costs, debt service on the related bond 
financing and reserves for repair, replacement, improvement and debt service. The 
Watermaster’s share of the cost for 2009 is $515,006.  

 
 
(9) Purchase of Water from Non-Agricultural Pool 
 

As part of the Peace II Agreement, a purchase and sale agreement between the Overlying 
(Non-Agricultural) Pool and Watermaster was signed on September 27, 2007.  The 
signed agreement (Attachment “G”) was titled “PURCHASE AND SALE AGREEMENT 
FOR THE PURCHASE OF WATER BY WATERMASTER FROM THE OVERLYING 
(NON-AGRICULTURAL) POOL”.  Section D of the Agreement states:  
 
“Commencing thirty (30) calendar days from the Notice of Intent to Purchase (“Payment 
Date”) Watermaster will pay to the Non-Agricultural Overlying Pool for each acre-foot of 
the Storage Transfer Quantity in accordance with the following schedule as the schedule 
is adjusted for inflation by the consumers price index (“CPI”) for San Bernardino County 
from May 31, 2006 until the Payment Date: 
1. $215 times 1/4 of the Storage Transfer Quantity on the Payment Date. 
2. $220 times 1/4 of the Storage Transfer Quantity on the first anniversary of the 

Payment Date. 
3. $225 times 1/4 of the Storage Transfer Quantity on the second anniversary of the 

Payment Date. 
4. $230 times 1/4 of the Storage Transfer Quantity on the third anniversary of the 

Payment Date. 
 
However, all payments provided for herein, including inflation adjustments, are subject to 
an express price cap and will not exceed ninety-two (92) percent of the then prevailing 
MWD replenishment rate in any year”. 
 
The Notice of Intent to Purchase (“Payment Date”) was December 18, 2009.  On January 
14, 2010 the first of four installment payments in the amount of $2,166,022 (adjusted for 
inflation as prescribed by Section D) were issued to the Non-Agricultural Overlying Pool.  
The future three payments (adjusted for inflation) will be issued in accordance to Section 
D.          
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OPTIMUM
WATERMASTER BASIN APPROPRIATIVE AG NON-AG GROUNDWATER SB222 EDUCATION GRAND BUDGET

ADMINISTRATION MANAGEMENT POOL POOL POOL REPLENISHMENT FUNDS FUNDS TOTALS 2009-2010
Administrative Revenues:
  Administrative Assessments -                          -                   7,178,987            -                     225,016           -                          -                -               7,404,003         $7,340,839
  Interest Revenue -                          -                   39,009                 2,764                 1,744               -                          -                6                  43,523              191,540
  Mutual Agency Project Revenue -                          -                   -                       -                     -                  -                          -                -               -                    148,410
  Grant Income -                          -                   -                       -                     -                  -                          -                -               -                    -                     
  Miscellaneous Income 111,000                   -                   188                      -                     -                  -                          -                -               111,188            -                     
       Total Revenues 111,000                   -                 7,218,184          2,764               226,760         -                         -              6                7,558,714       7,680,789

Administrative & Project Expenditures:
  Watermaster Administration 686,339                   686,339            580,238             
  Watermaster Board-Advisory Committee 61,245                     61,245              61,901               
  Pool Administration 22,731                 186,478             6,596               215,805            229,860             
  Optimum Basin Mgnt Administration 1,710,617        1,710,617         1,557,820          
  OBMP Project Costs 3,726,777        3,726,777         4,109,362          
  Debt Service 890,006           890,006            1,131,233          
  Education Funds Use -               -                    375
  Mutual Agency Project Costs -                 -                  10,000             
     Total Administrative/OBMP Expenses 747,584                   6,327,400      22,731               186,478           6,596              -             7,290,789 7,680,789        
Net Administrative/OBMP Expenses (636,584)                 (6,327,400)       
   Allocate Net Admin Expenses To Pools 636,584                   444,765             168,751           23,069            -                  
   Allocate Net OBMP Expenses To Pools 5,437,394        3,798,965            1,441,388          197,041           -                    
   Allocate Debt Service to App Pool 890,006         890,006             -                  
   Agricultural Expense Transfer* 1,796,616            (1,796,616)         -                    
       Total Expenses 6,953,083          -                   226,706         -                         -              -             7,290,789       7,680,789        
Net Administrative Income 265,101             2,764               54                   6                267,925 -                   

Other Income/(Expense)
    Replenishment Water Assessments 7,073,805                7,073,805         -                     
    Interest Revenue 34,990                    34,990              -                     
    Water Purchases -                    -                     
         Balance Adjustment -                    -                     
         Other Water Purchases 10,939                 (2,176,961)              (2,166,022)        -                     
         Groundwater Replenishment (7,728,299)              (7,728,299)        -                     
Net Other Income 10,939               -                   -                 (2,796,465)             -              -             (2,785,526)      -                   

Net Transfers To/(From) Reserves (2,517,601)     276,040             2,764               54                   (2,796,465)             -              6                (2,517,601)      -                   
-                   

Working Capital, July 1, 2009 5,942,967          470,719           256,577         4,166,457              158,251       995            10,995,966     
Working Capital, End Of Period 6,219,007 473,483 256,631 1,369,992 158,251 1,001 8,478,365 8,478,365        

08/09 Assessable Production 84,716.450          32,142.764        4,393.990        121,253.204     
08/09 Production Percentages  69.867% 26.509% 3.624% 100.000%
 
*Fund balance transfer as agreed to in the Peace Agreement.

POOL ADMINISTRATION & SPECIAL PROJECTS    GROUNDWATER OPERATIONS

CHINO BASIN WATERMASTER
COMBINING SCHEDULE OF REVENUE, EXPENSES AND CHANGES IN WORKING CAPITAL

FOR THE PERIOD JULY 1, 2009 THROUGH JUNE 30, 2010
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OPTIMUM
WATERMASTER BASIN APPROPRIATIVE AGRICULTURAL NON-AGRIC. GROUNDWATER SB222 EDUCATION GRAND BUDGET

ADMINISTRATION MANAGEMENT POOL POOL POOL REPLENISHMENT FUNDS FUNDS TOTALS 2008-2009
Administrative Revenues
  Administrative Assessments -                          -                   7,993,307            -                     172,817           -                          -                -               8,166,124$      7,992,648$      
  Interest Revenue -                          -                   111,927               10,198               2,825               -                          -                27                124,977           174,368
  Mutual Agency Project Revenue -                          -                   49,935                 -                     1,282               -                          -                -               51,217             148,410
  Grant Income -                          -                   -                       -                     -                  -                          -                -               -                   -                   
  Miscellaneous Income -                          -                   -                       -                     -                  -                          -                -               -                   -                   
       Total Revenues -                          -                 8,155,169          10,198             176,924         -                         -              27              8,342,318      8,315,426      

Administrative & Project Expenditures
  Watermaster Administration 536,190                   -                   -                       -                     -                  -                          -                -               536,190           619,960           
  Watermaster Board-Advisory Committee 58,265                     -                   -                       -                     -                  -                          -                -               58,265             61,201             
  Pool Administration -                          -                   20,294                 167,194             5,117               -                          -                -               192,605           196,523           
  Optimum Basin Mgnt Administration -                          1,930,126        -                       -                     -                  -                          -                -               1,930,126        2,023,380        
  OBMP Project Costs -                          3,721,316        -                       -                     -                  -                          -                -               3,721,316        4,142,393        
  Debt Service -                          1,261,894        -                       -                     -                  -                          -                -               1,261,894        1,261,594        
  Education Funds Use -                          -                   -                       -                     -                  -                          -                375              375                  375
  Mutual Agency Project Costs -                          10,000           -                     -                   -                 -                         -              -             10,000           10,000           
     Total Administrative/OBMP Expenses 594,455                   6,923,336      20,294               167,194           5,117             -                         -              375            7,710,771      8,315,426      
Net Administrative/OBMP Expenses (594,455)                 (6,923,336)       
   Allocate Net Admin Expenses To Pools 594,455                   445,873             133,703           14,879           -                         -              -             -                 -                 
   Allocate Net OBMP Expenses To Pools 5,661,442        4,344,583            1,273,351          43,508             -                          -                -               -                   -                   
   Allocate Debt Service to App Pool 1,261,894      1,261,894          -                   -                 -                         -              -             -                 -                 
   Agricultural Expense Transfer* 1,552,774            (1,552,774)         -                  -                          -                -               -                   -                   
       Total Expenses 7,625,418          21,474             63,504           -                         -              375            7,710,771      8,315,426      
Net Administrative Income 529,751             (11,276)            113,420         -                         -              (348)           631,547         -                 

Other Income/(Expense)
    Replenishment Water Assessments -                       -                     -                  6,437,643               -                -               6,437,643        -                   
    Interest Revenue -                       -                     -                  54,889                    -                -               54,889             -                   
    Water Purchases -                       -                     -                  (2,326,075)              -                -               (2,326,075)       -                   
         Balance Adjustment -                       -                     -                  -                          -                -               -                   -                   
         Groundwater Replenishment -                       -                     -                  -                          -                -               -                   -                   
Net Other Income -                     -                   -                 4,166,457              -              -             4,166,457      -                 

Revenues Over (Under) Expenditures 529,751             (11,276)            113,420         4,166,457              -              (348)           4,798,004      -                 

Working Capital, July 1, 2008 5,413,216          481,995           143,157         -                         158,251       1,343         6,197,962      
Working Capital, End Of Period 5,942,967          470,719           256,577         4,166,457              158,251       995            10,995,966$   10,995,966$   

07/08 Assessable Production 103,077.958        30,909.693        3,439.822        137,427.473    
07/08 Production Percentages  75.005% 22.492% 2.503% 100.000%
 
*Fund balance transfer as agreed to in the Peace Agreement.

POOL ADMINISTRATION AND SPECIAL PROJECTS    GROUNDWATER OPERATIONS

CHINO BASIN WATERMASTER
COMBINING SCHEDULE OF REVENUE, EXPENSES AND CHANGES IN WORKING CAPITAL

PERIOD JULY 1, 2008 THROUGH JUNE 30, 2009
FOR THE
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ES-1 Summary and Background 

The baseline for the ISOB was on or about July 1, 2000—the point in time that represents the 
start of Optimum Basin Management Program (OBMP) implementation. The State of the 
Basin (SOB) reports serve as a metric for measuring OBMP implementation progress. This 
current SOB report contains water level, water quality, ground-level, and other data through 
2007/08 and describes Watermaster activity through fall 2008. 

The intent of this report is twofold: 
• During Watermaster fiscal year 2000/01, several OBMP-spawned investigations and 

initiatives commenced, encompassing groundwater level and quality, ground level, 
annual recharge assessment, recharge master planning, hydraulic control, desalter 
planning and engineering, and meter installation. This report describes the progress 
made in these activities through the fall of 2008.  

• This report also describes the general state of the basin with respect to groundwater 
levels, groundwater quality, subsidence, recharge, and hydraulic control. 

ES-2 Section 2 – General Hydrologic Condition 

The Chino Basin covers about 220 square miles. Figure 2-1 shows the location of the Chino 
Basin within the context of the Santa Ana River watershed. The watershed of the Chino Basin 
is almost identical to the Santa Ana River at Prado, the exception being the addition of the 
Temescal Creek watershed that enters the Prado Dam reservoir just upstream of the dam and 
for practical purposes contributes negligible inflow to the Chino Basin. In total, the watershed 
area for streams crossing the Chino Basin is about 1490 square miles.  

The Chino Basin has a semi-arid Mediterranean climate. Precipitation is a major source of 
local groundwater recharge for the Basin and thus, the availability of this recharge can be 
understood by analyzing long-term precipitation records. 

The hydrologic regime in the Chino Basin has important implications for water supply and 
groundwater management. The occurrence of long dry periods, characteristic of the region’s 
climate, limit the recharge of precipitation and storm water recharge for years at a time and 
requires management strategies that conserve precipitation and storm water recharge 
whenever available. The amount of stormwater produced per unit of precipitation has 
increased over time due to urbanization and will continue to increase in the future as the 
remaining undeveloped and agricultural land uses are converted to developed uses. 

ES-3 Section 3 – Basin Operations and Groundwater Monitoring 

Future re-determinations of safe yield for the Chino Basin will be based largely on accurate 
estimations of groundwater production, artificial recharge, and basin storage changes over 
time. Watermaster is actively improving its programs to track production, recharge, and 
groundwater levels (storage). A meter installation program has improved production estimates 
in the agricultural areas. Watermaster continues to implement comprehensive, high-frequency, 
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groundwater-level monitoring programs across the basin to support various OBMP-related 
activities. Since 2003, Watermaster has been installing pressure transducers/data loggers in 
many of the wells it monitors for water levels to improve data quality. In addition, nine (9) 
nested sets of monitoring wells have been installed in the southern Chino Basin for the 
HCMP and provide highly detailed, depth-specific piezometric (and water quality) data. It is 
likely that additional monitoring wells will need to be constructed in southern Chino Basin as 
private wells (that are currently being used for monitoring by Watermaster) are destroyed as 
agricultural land uses convert to urban. 

The following are the general trends in groundwater production: 
• There was a basin-wide increase in the number of wells producing over 1,000 AFY 

between 1978 and 2008. This is consistent with (1) the land use transition from 
agricultural to urban, (2) the trend of increasing imported water costs, and (3) the use 
of desalters.  

• Since the implementation of the OBMP in 2000, the number of active production 
wells just north of the Santa Ana River has decreased. This is consistent with the 
conversion of land use from agricultural to urban that has been occurring in the area. 

• Since the implementation of the OBMP in 2000, desalter pumping has commenced 
and has progressively increased; in 2007/08, desalter pumping reached a historical 
high of 26,972 AF. 

• Since the implementation of the OBMP in 2000, the number of wells that produce 
over 1,000 AFY on the west side of Chino Basin (west of Euclid Avenue) has 
decreased. This is consistent with (1) the implementation of the MZ1 Interim 
Management Plan, which reduced pumping by up to 3,000 AFY in the Chino area, and 
(2) the reduced pumping by the City of Pomona, the Monte Vista Water District, and 
the City of Chino Hills from 2003 to 2008 as these agencies have been participating in 
in-lieu recharge for the Dry Year Yield program. 

• Agricultural Pool pumping continues to decline. In 2007/08, total production for the 
Agricultural Pool fell to 30,910 AF, the lowest production on record for the pool. In 
accordance with the hypothesis that urbanization is the cause of decreased agricultural 
production, Appropriative Pool production tends to increase at approximately the 
same rate that Agricultural Pool production decreases.  

As required by the Peace Agreement and summarized in the OBMP Recharge Master Plan, 
Watermaster initiated the Chino Basin Groundwater Recharge Program. This is a 
comprehensive program to enhance water supply reliability and improve the groundwater 
quality of local drinking water wells throughout the Chino Basin by increasing the recharge of 
storm water, imported water, and recycled water. 

There are 21 Chino Basin recharge facilities described in the OBMP Recharge Master Plan, 
Phase II Report (WEI, 2001).  

The following are the general trends in groundwater recharge: 

• Since 2000, total storm water recharge has averaged approximately 4,600 AFY. During 
2006/07 and 2007/08, total storm water recharge in the Chino Basin was 
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approximately 4,600 and 9,900 AF, respectively. 

• Since 2000, the total supplemental water recharge—consisting of imported and 
recycled waters—has averaged approximately 11,500 AFY. During 2006/07 and 
2007/08, total supplemental water recharge in the Chino Basin was approximately 
6,350 and 2,400 AF, respectively. 

The Chino Basin groundwater level analysis for fall 2008 revealed notable pumping 
depressions in the groundwater level surface that interrupt the general flow pattern 
surrounding the Chino I & Chino II Desalter well fields. There are also discernible 
groundwater level depressions in the northern portion of MZ1 (Montclair and Pomona areas) 
and directly southwest of the Jurupa Hills due to local groundwater production. 

Watermaster has developed a Geographic Information System model to estimate groundwater 
storage changes from groundwater level contour maps. This model was utilized to estimate 
storage changes during the period following OBMP implementation. During the 2006 to 08 
period, storage changed by about -54,000 AF. The total change in storage since 
implementation of the OBMP (2000-08) is approximately -62,000 AF.  

With regard to hydraulic control, since 2000, pumping at the Chino I Desalter well field has 
generally flattened the regional hydraulic gradient within the shallow aquifer system around 
the western half of the Chino I Desalter well field and has created a capture zone surrounding 
the eastern half of the well field. Piezometric data suggest a significant reduction in the 
southward component of the hydraulic gradient around the western half of the Chino I 
Desalter well field but do not indicate a gradient reversal (northward component) and, hence, 
do not yet provide compelling evidence for complete hydraulic control at the Chino I Desalter 
well field. The ultimate fate of groundwater that flows past the Chino I Desalter well field is 
continued flow southward toward Prado Basin where groundwater rises to become surface 
water in the tributaries of Prado Basin. 

ES-4 Section 4 – Groundwater Quality 

Watermaster continues to monitor water quality in the basin and stores these data in a 
relational database, which also includes all of the historical data that Watermaster has been 
able to acquire for wells in the region. Watermaster has instituted a cooperative process 
whereby water quality data are acquired on a routine basis from the appropriators. This 
alleviates some of the data quality control issues with downloading data from the state water 
quality database. 

Groundwater quality in Chino Basin is generally very good with better groundwater quality 
found in the northern portion of Chino Basin where recharge occurs. Salinity (TDS) and 
nitrate-nitrogen concentrations increase in the southern portion of Chino Basin. Between July 
2003 and June 2008, 32 percent of the wells south of Highway 60 had TDS concentrations 
below the secondary MCL, an improvement from the 20 percent reported in the 2006 State of 
the Basin Report (period of July 2001 through June 2006). In some places, wells with low TDS 
concentrations are proximate to wells with higher TDS concentrations, suggesting a vertical 
stratification of water quality. Between July 2003 and June 2008, about 69 percent of the wells 
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sampled south of Highway 60 had nitrate-nitrogen concentrations greater than the MCL, an 
improvement from the 80 percent reported in the 2006 State of the Basin Report (period of 
July 2001 through June 2006). However, please note that these statistical improvements may 
be an artifact of sampling occurrence and frequency.  

Other constituents that impact groundwater quality from a regulatory or Basin Plan 
standpoint include certain VOCs, arsenic, and perchlorate. As discussed in Section 4.3.4, there 
are a number of point source releases of VOCs in the Chino Basin that are in various stages of 
investigation or cleanup. There are also known point source releases of perchlorate 
(Milliken Valley Sanitary Landfill, Stringfellow, etc.), and non-point source related perchlorate 
contamination appears to have resulted from natural and anthropogenic sources. Arsenic at 
levels above the WQS appears to be limited to the deeper aquifer zone near the City of Chino 
Hills. Hexavalent chromium, while not currently a groundwater quality issue in the Chino 
Basin, may become so, depending on the promulgation of future standards.  

The Initial State of the Basin and subsequent State of the Basin Reports discussed the need for 
future long-term monitoring. Due to commercial and residential development in the Chino 
Basin area; many of the private agricultural wells south of State Route 60 that have been used 
for monitoring activities are being destroyed as land is developed. In response to the loss of 
historically utilized wells, Watermaster developed a water quality key well program. This 
program designates a series of wells across a wide areal distribution for long-term monitoring 
activities. This key well monitoring program provides a good representation of the areal 
groundwater quality in this portion of the basin. Watermaster’s program relies on municipal 
producers, government agencies, and private consultants to supply their groundwater quality 
data on a cooperative basis. Watermaster supplements these data with data obtained through 
its own sampling and analysis program of private wells in the area generally south of State 
Route 60. As with past water quality monitoring, the results will be added to the Watermaster 
database.  

Point sources of concern are critical to the overall quality of Chino Basin groundwater. To 
ensure that Chino Basin groundwater remains a sustainable resource, it is of the utmost 
importance that Watermaster closely monitor point sources and emerging contaminates. It is 
recommended that Watermaster continue to work closely with the RWQCB and potentially 
responsible parties within the Chino Basin. This will allow for up-to-date understanding of 
groundwater quality, investigations, remediation activities, and potential mutually beneficial 
remedial options through Chino Basin desalting facilities.  

ES-5 Section 5 – Ground-Level Monitoring 

Implementation of the MZ1 Plan began in 2008. The MZ1 Plan calls for (1) the continued 
scope and frequency of monitoring implemented during the IMP within the MZ1 Managed 
Area and (2) expanded monitoring of the aquifer system and land subsidence in other areas of 
the Chino Basin where the Interim Management Plan (IMP) indicated concern for future 
subsidence and ground fissuring. The expanded monitoring efforts outside of the MZ1 
Managed Area are consistent with the requirements of PE1.  

Watermaster’s current ground-level monitoring program includes: 
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• Piezometric Levels. Piezometric levels are an important part of the ground-level 
monitoring program because piezometric changes are the mechanism for aquifer-
system deformation and land subsidence.  

• Aquifer-System Deformation. Watermaster records aquifer-system deformation at the 
Ayala Park Extensometer facility where two extensometers record the vertical 
component of aquifer-system compression and/or expansion once every 15 minutes. 

• Vertical Ground-Surface Deformation. Watermaster monitors vertical ground-surface 
deformation via the ground-level surveying and remote sensing (InSAR) techniques 
established during the IMP.  

• Horizontal Ground-Surface Deformation. Watermaster monitors horizontal ground-surface 
displacement across the eastern side of the subsidence trough and the adjacent area 
east of the barrier/fissure zone. These data, obtained by electronic distance 
measurements (EDMs), are used to characterize the horizontal component of land 
surface displacement caused by groundwater production on either side of the fissure 
zone. 

The conclusions and recommendations for Watermaster’s basin-wide ground-level monitoring 
program are provided below: 

• Land subsidence does not appear to be a concern in the eastern and northernmost 
portions of Chino Basin. In these areas, the underlying aquifer system is composed 
primarily of coarse-grained sediments that are not prone to compaction. 

• Land subsidence and the potential for ground fissuring are major concerns in the 
western and southern portions of the Chino Basin. In these areas, the underlying 
aquifer system consists of interbedded, fine-grained sediment layers (aquitards) that 
can drain and compact when groundwater levels decline in the adjacent coarse-grained 
aquifers. Ground fissuring has occurred in the past where land subsidence was 
differential (i.e. steep gradient of subsidence). Ground fissuring is the main 
subsidence-related threat to infrastructure. 

• Land subsidence has been persistent across most of the western and southern portions 
of the Chino Basin since, at least, 1987 when land subsidence monitoring began. In 
many of these areas, land subsidence continues even during periods of groundwater 
level recovery, indicating that thick, slowly-draining aquitards are compacting in 
response to the large historical drawdowns of 1935 to 1978. 

• Pumping-induced drawdown has caused accelerated occurrences of land subsidence in 
the recent past, including subsidence in the City of Chino during the early 1990s and, 
currently, in the vicinity of the Chino I Desalter well field. Watermaster should 
anticipate similar occurrences of land subsidence in areas (1) that are prone to 
subsidence and (2) where drawdown will occur in the future. 

• Watermaster will continue its basin-wide ground-level monitoring program, using 
InSAR and ground-level surveys. Watermaster will consider expanding the ground-
level surveys to cover the area of the proposed Chino Creek Desalter Well Field. This 
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is an area that is prone to subsidence, where drawdown is planned near where ground 
fissuring has occurred in the past, and where InSAR data is not currently available. 
Watermaster will also consider expanding the ground-level surveys to cover the 
Pomona and Ontario Areas. In general, InSAR data coverage is continuous and of 
high quality throughout both areas, so ground-level surveys would primarily provide 
supporting and confirmation data for the InSAR and would occur at a frequency of 
once every three to five years. 

• Watermaster will consider installing low-cost piezometer/extensometer facilities at 
appropriate locations in all Areas of Subsidence Concern. This type of facility has been 
successfully constructed and tested at Ayala Park in Chino. Such facilities record the 
requisite data (1) to monitor land subsidence and groundwater levels at high resolution 
and accuracy, (2) to provide the information necessary to characterize the elastic 
and/or inelastic nature of any land subsidence occurring in an area, and (3) to provide 
the information necessary to characterize aquifer and aquitard properties that could be 
used in a predictive computer-simulation model of subsidence.  

• Watermaster will consider building and calibrating predictive computer-simulation 
models of subsidence across all Areas of Subsidence Concern in the Chino Basin. 
These models would provide information on the rates and ultimate magnitude of land 
subsidence that could be associated with various basin management planning scenarios 
(i.e. pumping and recharge patterns). This information would be valuable to affected 
Watermaster parties. 

• Because ground fissuring caused by differential land subsidence is the main threat to 
infrastructure, Watermaster will periodically inspect for signs of ground fissuring in 
areas that are experiencing differential land subsidence. In addition, Watermaster will 
consider monitoring the horizontal strain across these zones of potential ground 
fissuring in an effort to better understand and manage ground fissuring. 
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Section 1 − Introduction 

1.1 Background 

The Chino Basin Watermaster (Watermaster) completed the Initial State of the Basin (ISOB) 
Report in October 2002. The baseline for the ISOB was on or about July 1, 2000—the point 
in time that represents the start of Optimum Basin Management Program (OBMP) 
implementation. The ISOB and subsequent State of the Basin (SOB) reports serve as a metric 
for measuring OBMP implementation progress. This current SOB report contains water level, 
water quality, ground-level, and other data through 2007/08 and describes Watermaster 
activity through fall 2008. 

The OBMP was developed for the Chino Basin (see Figure 1-1 for the location of Chino 
Basin and its management zones) pursuant to the Judgment (Chino Basin Municipal Water 
District v. City of Chino, et al.) and the February 19, 1998 ruling (WEI, 1999). Pursuant to the 
OBMP Phase 1 Report, the Peace Agreement and associated Implementation Plan, and the 
November 15, 2001 Court Order, Watermaster staff has prepared this State of the Basin 
(SOB) Report. The intent of this report is twofold: 

• During Watermaster fiscal year 2000/01, several OBMP-spawned investigations and 
initiatives commenced, encompassing groundwater level and quality, ground level, 
annual recharge assessment, recharge master planning, hydraulic control, desalter 
planning and engineering, and meter installation. This report describes the progress 
made in these activities through the fall of 2008.  

• This report also describes the general state of the basin with respect to groundwater 
levels, groundwater quality, ground surface levels (subsidence), recharge, and hydraulic 
control. 

1.2 Report Organization 

Executive Summary: The Executive Summary provides a brief overview of the OBMP and its 
results. 

Section 1 – Introduction: This section describes the project background, summarizes the project 
objectives, and provides an outline. 

Section 2 – General Hydrologic Condition: Section 2 describes the general hydrologic condition of 
the Chino Basin. 

Section 3 – Basin Operations and Groundwater Level Monitoring: Section 3 describes Basin 
operations, including groundwater level, groundwater quality, groundwater production, 
recharge, and ground surface monitoring efforts. 

Section 4 – Groundwater Quality: Section 4 describes historical and current groundwater quality 
and lists and describes point sources of concern. 
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Section 5 – Ground Level Monitoring: Section 5 describes ground surface monitoring in the Basin 
using InSAR and traditional leveling surveys, describes areas of subsidence concern, and 
presents the results of the subsidence analyses. 

Section 6 – References: Section 6 contains the references consulted in this investigation. 
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Section 2 – General Hydrologic Condition 

The Chino Basin covers about 220 square miles. Figure 2-1 shows the location of the Chino 
Basin within the context of the Santa Ana River watershed. The watershed of the Chino Basin 
is almost identical to the Santa Ana River at Prado, the exception being the addition of the 
Temescal Creek watershed that enters the Prado Dam reservoir just upstream of the dam and 
for practical purposes contributes negligible inflow to the Chino Basin. The Santa Ana River 
watershed area tributary to the Chino Basin at the MWD Crossing is about 852 square miles. 
The area tributary to the Chino Basin down stream of the MWD Crossing is about 414 square 
miles and includes the watershed areas of San Antonio and Chino Creeks, Cucamonga Creek, 
Day Creek, the East Etiwanda and San Sevaine Creeks, and small drainages from the Riverside 
and Arlington areas south of the Santa Ana River. In total, the watershed area for streams 
crossing the Chino Basin is about 1490 square miles. The time of concentration1 for the Santa 
Ana River at the MWD Crossing is estimated to be between one to two days. By contrast the 
time of concentrations for streams discharging from north to south over the Chino Basin is a 
few hours. 

2.1 Precipitation 

The Chino Basin has a semi-arid Mediterranean climate. Precipitation is a major source of 
local groundwater recharge for the Basin and thus, the availability of this recharge can be 
understood by analyzing long-term precipitation records. Four precipitation stations in the 
Basin were used to characterize the long-term precipitation patterns in the Basin. The location 
of the precipitation station used herein to construct the Claremont/Montclair hybrid 
(combined records of 1034 and 1137)2 station and the Ontario hybrid (combined records of 
1017 and 1075) station records are shown in Figure 2-1. A third station of historical 
prominence in the Santa Ana watershed, the San Bernardino Hospital station, was used to 
characterize the historical precipitation upstream of the Chino Basin. The location of the 
San Bernardino Hospital station (2146) is shown in Figure 2-1. Table 2-1 lists annual statistics 
for the stations utilized in this characterization.  

Figure 2-2 illustrates the annual precipitation time series and the cumulative departure from 
the mean (CDFM) precipitation for the 1900 to 2008 period at the Claremont/Montclair 
hybrid precipitation station. During this period, four series of dry-wet cycles are apparent: 
prior to 1904 through 1922; 1922 through 1946; 1946 through 1983, and 1983 through 1998. 
A fifth cycle appears to have started in 1998 and continues through present. The records of 
the Ontario hybrid and San Bernardino Hospital stations also show the same patterns of 
dry-wet cycles as the Claremont/Montclair hybrid station during the historic period 
(see Figures 2-3 and 2-4). 

The long-term average annual precipitation for these stations are 17.8 inches at the 
Claremont/Montclair hybrid station (1900 through 2008), 15.4 inches at the Ontario hybrid 

                                                      
1 The time of concentration is the time it takes for runoff from the most distant upstream part of the watershed 
to reach a specified point of interest. 
2 These two precipitation stations are close to each other, their overlapping records are highly correlated, and 
their records have been combined to produce a hybrid record of over 100 years duration. 
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station (1914 through 2008) and 16.4 inches at the and San Bernardino Hospital station 
(1900 through 2008). The ratio of dry years to wet years is about three to two. That is, for 
every ten years about six years will have below average precipitation and four years will have 
greater than average precipitation. 

The safe yield of the Chino Basin is based on the hydrology during 1965 through 1974, a 
period of ten years (base period). This base period contains two wet years in 1965 and 1969 
with annual precipitation depths of 24 and 26 inches, respectively, at the Claremont/Montclair 
hybrid station, and 19.8 and 25.6 inches, respectively at the Ontario hybrid station. This base 
period falls within the longest dry period on record (1946 to 1976). The average annual 
precipitation for the base period at the Claremont/Montclair hybrid station was 16.3 inches, 
or 1.5 inches less than the long-term annual average. The average annual precipitation for the 
base period at the Ontario hybrid station was 14.7 inches, or 0.6 inches less than the long-term 
annual average. The base period was preceded by a 20-year dry period that was punctuated 
with a few wet years (1952, 1954, 1957 and 1958).  

The Peace Agreement period runs from 2000 to the present, an eight-year period. The Peace 
Agreement period contains three wet years in 2001, 2004, and 2005 with 19.7, 22.1, and 
29.2 inches, respectively, as measured at the Claremont/Montclair hybrid station. The Peace 
Agreement period lies within a dry period that appears to have started in 1998 and continues 
to the present. The average annual precipitation for the Peace Agreement period at the 
Claremont/Montclair hybrid station was 16.6 inches, or 1.2 inches less than the long-term 
annual average. 

2.2 Surface Water Discharge 

The principal surface water features of the Chino Basin include the Santa Ana River and its 
tributaries in the reach between the MWD Crossing and Prado Dam. The main tributaries in 
this reach of the river include the San Antonio/Chino Creeks, Cucamonga Creek, Day Creek, 
and East Etiwanda/San Sevaine Creeks. Figure 2 1 shows the locations of these surface water 
features for the Chino Basin. Figure 2-1 shows the locations of two USGS discharge 
monitoring stations, one located at the MWD Upper Feeder Crossing of the Santa Ana River 
(11066460) that measures the discharge into the Chino Basin, and one located just 
downstream of Prado Dam (11074000) that measures the discharge exiting the watershed at 
the downstream end of the from the Chino and Temescal Basins.  

Figure 2-5 shows the annual time history of storm flow for the Santa Ana River at below 
Prado Dam from water year 1919/20 to 2007/08 (October to September). Figure 2-5 also has 
a plot of the CDFM for precipitation at the Ontario hybrid station. Figure 2-5 demonstrates 
that that the relationship of precipitation to stormwater runoff changed significantly around 
water year 1977/78, such that more runoff per unit of precipitation was produced after 
1977/78. To see this, note the positive slope of the CDFM (indicative of a wet period) during 
the 1936/37 to 1944/45 period. During this period, about 49 inches of precipitation occurred 
above the mean precipitation of 15.4 inches per year. From 1977/78 to 1982/83, another wet 
period, there was about 51 inches of precipitation above the mean but there was much more 
storm water discharge than occurred between 1937 and 1945. A similar observation can be 
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made about the 1991/92 to 1997/98 period. 

To further illustrate the change in rainfall-runoff relationship, a double mass analysis can be 
used. A double mass analysis is an arithmetic plot of the accumulated values of observations 
for two related variables that are paired in time and thought to be related. As long as the 
relationship between the two variables remains constant, the double mass curve will appear as 
a straight line (constant slope). A change in slope indicates that the relationship has changed 
where the break in slope denotes the timing of that change. Figure 2-6 is a double mass curve 
plot of precipitation at the Claremont/Montclair hybrid, Ontario, and San Bernardino 
Hospital precipitation stations versus storm water discharge at below Prado Dam for the 
1919/20 through 2007/08 period. Note that the slope of the double mass curve after water 
year 1976/77 is much steeper than prior to 1976/77. The change in curvature denotes that a 
significant change occurred in the rainfall–runoff relationship. Figure 2-7 is a double mass 
curve plot of precipitation at the Claremont/Montclair hybrid station and Ontario 
precipitation stations versus storm water discharge generated in the watershed between the 
MWD Crossing and Prado Dam. The relationship of storm water discharge and precipitation 
in Figure 2-7 is similar to that shown in Figure 2-6 with Chino Basin producing about 
75 percent of the storm water between the MWD Crossing and Prado Dam. Two 
observations can be regarding the time history of surface water discharge of the Santa Ana 
River: 1) there is a steady increase in the baseflow of the river starting around the 1970s and 2) 
there is an increase in the magnitude of storm water discharge starting in the late 1970s. These 
changes in discharge have occurred due to urbanization of the watershed. The increase in 
non-stormwater discharge is due to primarily to increases in recycled water discharges to the 
Santa Ana River. The increase in stormwater discharge is due to the modification of the land 
surface caused by the conversion from agricultural to urban uses, lining of stream channels, 
and other associated improvements in drainage systems.  

2.3 Summary/Characterization of Current Hydrologic Regime 

The hydrologic regime in the Chino Basin has important implications for water supply and 
groundwater management. The occurrence of long dry periods, characteristic of the region’s 
climate, limit the recharge of precipitation and storm water recharge for years at a time and 
requires management strategies that conserve precipitation and storm water recharge 
whenever available. The amount of stormwater produced per unit of precipitation has 
increased over time due to urbanization and will continue to increase in the future as the 
remaining undeveloped and agricultural land uses are converted to developed uses. 

 



Area Montclair/Claremont S B Hospital Ontario

Period of Record 1900 to 2008 1900 to 2008 1914 to 2008

Annual Average 17.78 16.36 15.38
Maximum 37.58 35.65 37.41
Minimum 5.39 5.95 3.84
Standard Deviation 7.66 6.83 7.05
Mean + 1 Standard Deviation 25.44 23.19 22.43
Coefficient of variation 43% 42% 46%

Table 2-1 
Annual Statistics of Long-Term Records at Precipitation Stations in the Chino Basin

(inches)

SOB_08hydrology.xlsStatistics-Table 2-1
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Figure 2-2 
Annual Precipitation in the Claremont/Montclair Area
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Figure 2-3 
Annual Precipitation in the Ontario Area
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Figure 2-4
Annual Precipitation at the San Bernardino Hospital Gauge
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Figure 2-5
Annual Stormflow Measured at below Prado Dam 

Water Year 1919/20 - 2007/08 
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Figure 2-6
Double Mass Curve of Precipitation 

vs Storm Flow Measured at below Prado Dam
Water Years 1919/20 through 2007/08
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Figure 2-7
Double Mass Curve of Precipitation in Chino Basin vs 

Storm Flow Generated  between Riverside Narrows and Prado Dam
Water Years 1970/71 through 2007/08
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Section 3 − Basin Operations and Groundwater Monitoring 

3.1 Background 

The OBMP states that the re-determination of safe yield and the estimation of losses from 
groundwater storage programs require comprehensive groundwater-level mapping across the 
basin, analyses of groundwater level time histories at wells, and accurate estimations of 
groundwater production and artificial recharge activities. Pursuant to the Peace Agreement, 
Watermaster will re-determine safe yield and establish loss rates from storage in 2010. 

The monitoring of basin activities—such as groundwater production and artificial recharge—
and potential responses to those activities—such as changes in groundwater levels and 
storage—is a major component of OBMP Program Element 1 – Develop and Implement a 
Comprehensive Monitoring Program. Program Element 1 was developed, in part, to address the 
first impediment to OBMP Goal 1 – Enhance Basin Water Supplies: “Unless certain actions are 
taken, safe yield of the Basin will be reduced […] due to groundwater outflow from the 
southern part of the Basin.” (WEI, 1999) This impediment speaks to the possibility of 
increased groundwater outflow to the Santa Ana River as a result of (1) reduced groundwater 
production in the southern part of the basin as agricultural land is converted to urban uses and 
(2) increased groundwater storage due to other management activities, such as artificial 
recharge and storage and recovery programs. That is, increased groundwater levels in the 
southern Chino Basin (via reduced groundwater production and/or increased groundwater 
storage) may result in increased groundwater discharge to the Santa Ana River (i.e. loss of 
basin yield). This potential loss of safe yield needs to be computed periodically and used in the 
administration of the Judgment; otherwise, the Chino Basin could be overdrafted. 

This section describes the physical state of the Chino Basin with respect to groundwater 
pumping, artificial recharge, groundwater levels, and groundwater storage. Special attention is 
given to changes that have occurred since the implementation of the OBMP (2000) and since 
the last State of the Basin Report (2006).  

3.2 Groundwater Flow System 

The physical nature of groundwater occurrence and movement with regard to basin 
boundaries, recharge, groundwater flow, and discharge is described below. 

3.2.1 Groundwater Recharge, Flow, and Discharge 

While considered one basin from geologic and legal perspectives, the Chino Basin can be 
hydrologically subdivided into at least five flow systems that act as separate and distinct 
hydrologic units. Each flow system can be considered a management zone, and the 
management zones delineated in the OBMP were determined based on these hydrologic units 
(WEI, 1999), as shown in Figure 1-1. Each management zone has a unique hydrology, and 
water resource management activities that occur in one management zone have limited 
impacts on the other management zones. 

The predominant sources of recharge to Chino Basin groundwater reservoirs are percolation 
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of direct precipitation and returns from applied water. The following is a list of other potential 
sources of recharge: 

• Infiltration of flow within unlined stream channels overlying the basin 
• Underflow from fractures within the bounding mountains and hills 
• Artificial recharge of urban runoff, storm water, imported water, and recycled water at 

recharge basins 
• Underflow from seepage across the bounding faults, including the Red Hill Fault 

(from Cucamonga basin), the San Jose Fault (from the Claremont Heights and 
Pomona basins), and the Rialto-Colton Fault (from the Rialto-Colton Basin) 

• Deep percolation of precipitation and returns from use 
• Intermittent underflow from the Temescal Basin 

In general, groundwater flow mimics surface drainage patterns: groundwater flows from the 
forebay areas of high elevation (areas in the north and east flanking the San Gabriel and 
Jurupa Mountains) towards areas of discharge near the Santa Ana River within the Prado 
Flood Control Basin. 

In detail, groundwater discharge throughout Chino Basin primarily occurs via: 
• Groundwater production 
• Rising water within Prado Basin (and potentially other locations along the Santa Ana 

River, depending on climate and season) 
• Evapotranspiration within Prado Basin (and potentially other locations along the Santa 

Ana River, depending on climate and season) where groundwater is near or at the 
ground surface 

• Intermittent underflow to the Temescal Basin 

3.3 Monitoring Programs 

3.3.1 Groundwater Pumping Monitoring 

Since its establishment in 1978, Watermaster has collected information to develop 
groundwater production estimates. Appropriative Pool and Overlying Non-Agricultural Pool 
estimates are based on flow meter data that are provided by producers on a quarterly basis. 
Agricultural Pool estimates are based on water duty methods and meter data. The 
Watermaster Rules and Regulations require groundwater producers that produce in excess of 
10 acre-feet per year (AFY) to install and maintain meters on their well(s). In 2000, 
Watermaster initiated a meter installation program for Agricultural Pool wells and a 
meter-reading program that required at least one reading per year.  

In the OBMP Phase I Report (WEI, 1999), it was estimated that up to 600 private wells would 
need to be equipped with meters. Watermaster staff completed meter installation on the 
majority of these wells and began reading meters in 2003. Some agricultural wells were not 
metered due to the anticipated conversion of land from agricultural to urban uses. As of 



Optimum Basin Management Program 3 – Basin Operations and Groundwater Level Monitoring 
2008 State of the Basin Report  

 

3-3 November 2009 

007-007-074  

December 2008, Watermaster had installed or repaired meters at 326 active agricultural wells. 
Watermaster records production data from these meters on a quarterly basis. These data are 
then entered into Watermaster’s database. Figure 3-1 shows the locations of all active wells in 
fiscal 2007/08 by pool. 

3.3.2 Artificial Recharge Monitoring 

Figure 3-2 shows the locations of the basins used for artificial recharge in the Chino Basin. 
There are four types of water recharged within Chino Basin: imported water from the State 
Water Project (SWP), storm water, urban runoff, and recycled water. Deliveries of SWP water 
are monitored using water delivery records supplied by the Metropolitan Water District of 
Southern California (MWDSC) and the IEUA. Historically, the recharge of storm water and 
urban runoff was incidental to flood control operations, and many opportunities to measure 
and record this recharge were missed. Since the implementation of the OBMP, water level 
data sensors have been installed in each recharge basin. Recorded changes in recharge basin 
water levels during storm events coupled with elevation-area-volume curves and 
elevation-outflow relationships allow for the calculation of storm water and urban runoff 
recharge. Recycled water is recharged at seventeen of the recharge sites, most of which have 
multiple basins. The IEUA monitors and reports recycled water quality and recharge volumes. 
Groundwater quality within the vicinity of the recycled water recharge basins is measured and 
reported quarterly by the IEUA. 

3.3.3 Groundwater Level Monitoring 

Groundwater level monitoring was inadequate prior to OBMP implementation. Problems 
with historical groundwater level monitoring included an inadequate areal distribution of wells 
in monitoring programs, short time histories, questionable data quality, and insufficient 
resources to develop and conduct a comprehensive program.  

The OBMP defined a new, comprehensive groundwater level monitoring program. The 
program start-up occurred in two steps: an initial survey from 1998 to 2001, followed by long-
term monitoring at a set of key wells. 

Watermaster has three active groundwater level monitoring programs operating in the Chino 
Basin: (1) a semiannual basin-wide well monitoring program, (2) a key well monitoring 
program that is associated with the Chino I/II Desalter well fields and the HCMP, and (3) a 
piezometric monitoring program that is associated with land subsidence and ground fissuring 
in Management Zone 1 (MZ1). Monitoring frequency varies with each program. Figure 3-3 
shows the locations and measurement frequencies of all the wells that are currently used in 
Watermaster’s groundwater level monitoring programs. In addition to its field programs, 
Watermaster collects groundwater level data from municipal producers, government agencies, 
and private entities. All collected water level measurements are entered into Watermaster’s 
relational database. 

3.3.3.1 Basin-wide Groundwater Level Monitoring Program 
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The objective of the basin-wide groundwater level monitoring program is to collect 
groundwater level data from all wells in the Chino Basin that can be reliably monitored. These 
wells are shown in Figure 3-2, symbolized by their measurement frequencies. Wells in the 
other groundwater level monitoring programs (see Sections 3.3.3.2 and 3.3.3.3 below) are, by 
definition, also part of the basin-wide monitoring program. In total, the basin-wide program 
consists of about 900 wells. Watermaster staff measures water levels at about 450 private wells 
at least twice per year (spring and fall). At the remaining wells, water levels are measured by 
other agencies, including: 

• California Department of Toxic Substances and Control (Stringfellow Superfund Site) 
• Orange County Water District (Prado Basin) 
• Santa Ana Regional Water Quality Control Board (various remediation sites) 
• USGS (special investigations) 
• County of San Bernardino (landfill monitoring) 
• Private Consultants (various remediation sites) 

Watermaster collects data for these wells twice per year; though, for some of these wells, data 
are collected more frequently as part of other monitoring programs (see below). 

3.3.3.2 Key Well Water Level Program 

Watermaster developed and implemented a key well monitoring program in the southern 
portion of the Chino Basin. The objective of this program is to increase measurement 
frequency and data quality at a reduced but representative network of wells. This network of 
wells and the monitoring program must satisfy the requirements for monitoring desalter 
impacts to local producers and for determining hydraulic control (see Section 3.6.4 for a 
description of the HCMP). 

In the Chino Basin, development has led to the conversion of land from agricultural to urban 
uses and has resulted in the destruction of wells that were previously included in 
Watermaster’s key well water level monitoring program. As key wells are lost to development, 
nearby wells are evaluated for suitability as key well replacements. Currently, there are 
159 wells in the key well water level monitoring program. Manual water levels measurements 
are done monthly at 95 of these wells. The remaining 64 wells contain pressure 
transducers/data loggers that automatically record water levels once every 15 minutes. 

3.3.3.3 MZ1 Monitoring Program 

The MZ1 monitoring program is an intensive aquifer-system monitoring program that was 
implemented beginning in Watermaster fiscal year 2001/02 to provide information that could 
be used by Watermaster to determine the causes of subsidence in MZ1 and develop a 
long-term subsidence management plan for MZ1. In fiscal 2002/03, an aquifer system 
monitoring facility was constructed at Ayala Park in the City of Chino. This facility includes 
multi-depth piezometers that record depth-specific head once every 15 minutes. In addition, 
about 30 production and monitoring wells that surround this facility are equipped with 
pressure transducers that record water levels once every 15 minutes. All of these data are 
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uploaded to Watermaster’s water level database. Several of these wells are also included in the 
key well water level monitoring program. 

3.4 Groundwater Pumping 

3.4.1 Historical Groundwater Pumping 

Table 3-1 lists Watermaster’s records of Chino Basin production by pool for the period fiscal 
1977/78 through fiscal 2007/08. Figure 3-4 depicts the distribution of production by pool. 
Over this period, annual groundwater production has ranged from a high of about 
198,000 AF (fiscal 2006/07) to a low of about 123,000 AF (fiscal 1982/83) and has averaged 
about 154,000 AFY since fiscal 1977/78. The distribution of production by pool has shifted 
since 1977. Agricultural Pool production, which is mainly concentrated in the southern 
portion of the basin, dropped from about 54 percent of total production in 1977-78 to about 
19 percent in 2007/08. During the same period, Appropriative Pool production, which is 
mainly concentrated in the northern half of the basin, increased from about 40 percent of total 
production in 1977-78 to about 79 percent in 2007/08 (sum of production for the 
appropriative pool and the Chino Desalter Authority [CDA]). Increases in Appropriative Pool 
production have approximately kept pace with declines in agricultural production. Production 
in the Overlying Non-Agricultural Pool declined from about 5 percent of total production in 
fiscal 1977/78 to about 2 percent in the mid-1980s, rose to about 4 percent through the 
1990s, and recently decreased to about 2 percent in 2003-04 where it remained through fiscal 
2007/08. 

Figures 3-5 through 3-9 illustrate the location and magnitude of groundwater production at 
wells in the Chino Basin for fiscal years 1977/78, 1999/2000, 2005/06, 2006/07, and 
2007/08, respectively. A close review of these figures indicates: 

• There was a basin-wide increase in the number of wells producing over 1,000 AFY 
between 1978 and 2008. This is consistent with (1) the land use transition from 
agricultural to urban, (2) the trend of increasing imported water costs, and (3) the use 
of desalters.  

• Since the implementation of the OBMP in 2000, the number of active production 
wells just north of the Santa Ana River has decreased. This is consistent with the land 
use transition from agricultural to urban that has been occurring in the area. 

• Since the implementation of the OBMP in 2000, desalter pumping has commenced 
and progressively increased; in fiscal 2007/08, desalter pumping reached a historical 
high of 26,972 AFY. 

• Since the implementation of the OBMP in 2000, the number of wells that produce over 
1,000 AFY on the west side of Chino Basin (west of Euclid Avenue) has decreased. This is 
consistent with (1) the implementation of the MZ1 Interim Management Plan, which reduced 
pumping by up to 3,000 AFY in the Chino area, and (2) reduced pumping by the City of 
Pomona, the Monte Vista Water District, and the City of Chino Hills from 2003 to 2008, as 
these agencies have been participating in in-lieu recharge for the Dry-Year Yield Program. 
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3.4.2 Agricultural Pool Pumping 

Agricultural Pool pumping has declined steadily since 1978 (see Figure 3-1). In fiscal 2007/08, 
total production for the Agricultural Pool fell to 30,910 AF—the Agricultural Pool’s lowest 
production on record. Since OBMP implementation in 2000, Agricultural Pool production has 
decreased from about 40,000 AF in fiscal 2000/01 (24 percent of total basin production) to 
about 31,000 AF in fiscal 2007/08 (19 percent of total basin production). 

3.4.3 Overlying Non-Agricultural Pool Pumping 

Since OBMP implementation in 2000, Overlying Non-Agricultural Pool production has 
accounted for less than 5 percent of total basin production, ranging from about 2,300 AF 
(1 percent of total production in fiscal 2004/05) to 8,000 AF (5 percent of total production in 
fiscal 2000/01). In fiscal 2007/08, Overlying Non-Agricultural production of about 3,400 AF 
accounted for 2 percent of total basin production. 

3.4.4 Appropriative Pool Pumping 

Since OBMP implementation in 2000, average production by the Appropriative Pool, 
excluding desalter production, has been about 122,000 AFY, which accounts for about 
70 percent of total basin production. 

The CDA operates two desalter facilities (Chino I and Chino II) that are supplied with raw 
groundwater from 22 wells. The desalter facilities belong to the Appropriative Pool. In fiscal 
2007/08, the CDA desalters produced more water than in any previous year (26,972 AF). 
Since the CDA began pumping in 2000, its production has accounted for about 16 percent of 
total Appropriative Pool production and about 8 percent of total basin production. During 
2005/06, the Chino II Desalter facility became operational, and as a result, CDA groundwater 
production increased by about 60 percent from the previous year. Average annual production 
by the CDA since 2000 has been about 14,800 AFY.  

Since OBMP implementation in 2000, average annual production by the Appropriative Pool, 
including desalter production, has been about 137,000 AFY. Approximately 130,000 AF were 
produced in fiscal 2007/08. As a percent of total basin production, Appropriative Pool 
production increased from about 72 percent in fiscal 2000/01 to about 79 percent in fiscal 
2007/08. 

3.5 Artificial Recharge 

Watermaster initiated the Chino Basin Groundwater Recharge Program as required by the 
Peace Agreement. This program is an integral part of Watermaster’s OBMP and is 
summarized in the OBMP Recharge Master Plan. This comprehensive program aims to 
enhance water supply reliability and improve the groundwater quality of local drinking water 
wells throughout the Chino Basin by increasing the recharge of storm water, imported water, 
and recycled water. 

Below, the physical volumes of water percolated at recharge basins in the Chino Basin are 
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discussed. Specific source waters include storm water and supplemental water, which consists 
of State Water Project (SWP) water and recycled water. 

3.5.1 Recharge Facilities 

There are 21 recharge facilities described in the OBMP Recharge Master Plan, Phase II Report 
(B&V & WEI, 2001). Table 3-2 lists the operable recharge facilities in the Chino Basin and 
summarizes annual wet water recharge (by type) for the period of July 1, 2000 through June 
30, 2008. Figure 3-2 shows the locations of the groundwater recharge facilities. Detailed 
descriptions of these facilities and their operating characteristics can be found in Chino Basin 
Recharge Facilities Operating Procedures (GRCC, 2006). 

3.5.2 Regulatory Requirements for Recharge in the Chino Basin 

The general recharge requirements for the Chino Basin are outlined in Section 5.1 of the 
Chino Basin Peace Agreement – Recharge and Replenishment. The requirements of the Peace 
Agreement are further discussed and expanded on in the OBMP Recharge Master Plan 
(WEI, 2001). 

The Recycled Water Groundwater Recharge Program, which is being implemented by the 
IEUA and Watermaster, is subject to the following requirements:  

• California Regional Water Quality Control Board, Santa Ana Region. Monitoring and 
Reporting Program (M&RP) No. R8-2005-0033 for IEUA and Chino Basin 
Watermaster. Phase 1 Chino Basin Recycled Water Groundwater Recharge Project, 
San Bernardino County. April 15, 2005. 

• California Regional Water Quality Control Board, Santa Ana Region. Order No. R8-
2007-0039. Water Recycling Requirements for Inland Empire Utilities Agency and 
Chino Basin Watermaster, Chino Basin Recycled Groundwater Recharge Program, 
Phase I and Phase II Projects, San Bernardino County. June 29, 2007. 

3.5.3 Historical Recharge 

3.5.3.1 Storm Water Recharge 

Storm Water recharge is monitored by the IEUA pursuant to the Chino Basin Recharge 
Facilities Operating Procedures (GRCC, 2006). Transducers have been installed in each 
recharge basin that receives storm water. The percolation rate in each basin is measured 
directly and used in conjunction with established elevation-storage-area tables to calculate 
recharge.  

Since 2000, total storm water recharge has averaged approximately 4,600 AFY. During fiscal 
years 2006/07 and 2007/08, total storm water recharge in Chino Basin was approximately 
4,600 and 9,900 AF, respectively (see Table 3-2).  
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3.5.3.2 Supplemental Water Recharge 

SWP water for artificial recharge is currently available to the region from the MWDSC. The 
MWDSC delivers SWP water into the Chino Basin from the Foothill Feeder, which flows 
from east to west across the northern half of the Chino Basin. During fiscal 2006/07, total 
SWP water recharge in Chino Basin was approximately 6,500 AF. During fiscal 2007/08, there 
was no SWP water recharge in the Chino Basin. The aggregate average SWP water recharge 
that has occurred since the OBMP was implemented is about 10,100 AFY. 

During fiscal 2007/08, the Banana, Hickory, 7th and 8th Street, and Ely Basins were used to 
recharge recycled water. During fiscal years 2006/07 and 2007/08, total recycled water 
recharge in Chino Basin was approximately 3,000 and 2,400 AF, respectively. The aggregate 
average recycled water recharge that has occurred since the OBMP was implemented is about 
1,000 AFY. 

During fiscal years 2006/07 and 2007/08, supplemental water recharge—consisting of 
imported and recycled waters—was approximately 6,350 and 2,400 AF, respectively. The 
aggregate average supplemental water recharge that has occurred since the OBMP was 
implemented is about 11,500 AFY. 

3.6 Groundwater Levels 

This subsection analyzes groundwater levels at wells in the various management zones (MZs) 
throughout the Chino Basin and discusses changes in groundwater storage since the 
implementation of the OBMP in 2000 and since the 2006 State of the Basin report. 

3.6.1 Historical Groundwater Level Trends 

Figure 3-10 shows the locations of wells with groundwater level time histories discussed 
herein and the Chino Basin management zone boundaries. Wells were selected based on 
length of record, density of data points, quality of data, geographical distribution, and aquifer 
system. Wells are identified by their local name (usually owner abbreviation and well number) 
or their Watermaster ID (CBWM ID) if privately owned.  

Figures 3-11 through 3-15 are groundwater level time history charts for the wells shown in 
Figure 3-10. Some of the short-term groundwater level fluctuations shown in these figures 
result from the inclusion of static and dynamic observations. Below, by management zone, the 
behavior of groundwater levels at specific wells is compared to climate, groundwater 
production, wet water recharge activities, and other factors as appropriate.  

To compare groundwater levels to climate, a cumulative departure from mean precipitation 
(CDFM) curve has been plotted on the groundwater level time history charts. Positive sloping 
lines on the CDFM curve show wet years or wet periods. Negatively sloping lines show dry 
years or dry periods. For example, the period from 1978 to 1983 was an extremely wet period, 
and it is represented by a positively sloping line. To compare groundwater levels to pumping 
and recharge activities, bar charts that show groundwater production and wet water recharge 
by management zone have been superimposed on the groundwater level time history charts. 
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3.6.1.1 Management Zone 1 

MZ1 is an elongate region, running generally north-south, and comprises the westernmost 
area of the Chino Basin. It is bounded by MZ2 to the east, various basin-boundary faults to 
the north, and sedimentary bedrock outcrops to the west and south.  

Figure 3-11 shows groundwater level time histories for the following wells: Monte Vista Water 
District Well 10 (MVWD-10), City of Pomona Well 11 (P-11), City of Chino Well 10 (C-10), 
and Chino Hills Wells 15A and 16 (CH-15A and CH-16). The Montclair, College Heights, 
Upland, and Brooks Street Basins are located in the northern portion of MZ1 and are the 
primary sites for artificial recharge. 

Wells MVWD-10 and P-11 exhibit representative groundwater levels for the northern portion 
of MZ1. An analysis of static groundwater levels at these wells shows a decline from 1995 to 
2001, a period of increased groundwater production in MZ1. Since 2001, water levels have 
risen by about 100 feet at MVWD-10 and by about 45 feet at P-11. This increase is most likely 
attributed to a decrease in local production and an increase in wet water recharge in MZ1 
since 2001. 

Well C-10 is located in central MZ1. Water levels at C-10 peak in the mid-1990s but decline by 
about 20 feet from 1995 to 2000, which is likely due to increased groundwater production in 
MZ1. Unlike other wells in MZ1 that experienced significant water level recovery from 2000 
to 2006, C-10’s water levels remained essentially unchanged. Since 2006, water levels have 
risen by approximately 20 feet. This increase is due to a decrease in local production and an 
increase in wet water recharge.  

Water levels measured at CH-15A are representative of the shallow aquifer system in the 
southern portion of MZ1. The recent land subsidence investigation (Section 5) has shown that 
in southern MZ1, the aquifer system is hydrologically stratified. The shallow aquifer system is 
unconfined to semi-confined while the deep aquifer system is confined. Water levels in 
CH-15A have historically been stable at around 80-90 ft-bgs and have experienced small 
variations in response to nearby pumping. Though, since 2000, water levels have risen by 
about 10 feet. This is primarily due to the decrease in local production associated with the 
MZ1 Interim Management Plan. 

CH-16 is perforated in the confined deep aquifer system, which is characterized by large 
changes in piezometric pressure due to nearby pumping. In 2003 and 2004, during a series of 
pumping tests conducted by Watermaster in southern MZ1, water levels in CH-16 dropped by 
approximately 100 feet, and the period of recovery lasted several months. These tests 
demonstrated that piezometric levels in CH-16 (and the deep aquifer system in general) are 
heavily influenced by changes in pumping from local wells screened within the deep aquifer 
system. The static water levels at CH-16 declined by about 100 feet from 1995 to 2000 and 
subsequently recovered by about 140 feet from 2000 to 2006. At the end of 2008, static water 
levels had declined by about 30 feet from the 2006 highs with a maximum drawdown of about 
60 feet observed in the summer of 2008. 
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3.6.1.2 Management Zone 2 

Management Zone 2 (MZ2) is a large, central, elongate area of the Chino Basin 
(see Figure 3-10). Figure 3-12 shows groundwater level time histories for Cucamonga Valley 
Water District (CVWD) Wells CB-3 and CB-5 (CVWD CB-3 and CVWD CB-5), 
City of Ontario Well 16 (O-16), CBWM ID 600394, and Hydraulic Control Monitoring 
Program Wells 2/1 and 2/2 (HCMP-2/1, and HCMP-2/2). These wells are aligned north to 
south, approximately along a groundwater flow line. The San Sevaine, Etiwanda, Lower Day, 
Victoria, Turner, and Ely Basins are located in the northern and central regions of MZ2 and 
are the primary sites for artificial recharge.  

The groundwater level time histories for the northernmost wells—CVWD CB-3 and CB-5 
and O-16—show a general water level increase following 1978, which is likely due to a 
combination of the 1978 to 1983 wet period, the reduction in overdraft following the 
implementation of the Chino Basin Judgment, and the start of artificial replenishment with 
imported water in the San Sevaine and Etiwanda Basins. Following the early 1990s, water 
levels at these wells began to decrease and have continued to decrease to present. The static 
water levels at CB-3 and CB-5 decreased by approximately 30 feet between 2003 and 2006. 
Long-term water level decreases in this area of MZ2 are likely due to decreased wet water 
recharge from 1996 to 2003 and increased groundwater production from 1995 to present.  

Well CBWM ID 600394 is located in the central portion of MZ2, north of the Chino I 
Desalter well field. Water levels at this well have decreased by about 15 feet since 2000.  

Wells HCMP 2/1 and HCMP 2/2 are located at the southern end of MZ2 near the Chino I 
Desalter well field. These wells were completed and the first measurements were recorded in 
early 2005. HCMP 2/1 is perforated in the shallow aquifer system, and HCMP 2/2 is 
perforated in the deep aquifer system. Contrary to that of of MZ1, the deeper aquifer in this 
MZ behaves much more like the shallow, unconfined aquifer, which is indicative of a greater 
degree of hydraulic communication between the two aquifer systems. Both wells exhibited 
similar groundwater level increases (15-20 feet) from 2005 to 2006. It is likely that this was due 
to changes in local production—especially at some of the nearby Chino I Desalter wells, 
which experienced a production decrease in 2005 and 2006. Since 2006, water levels have 
decreased by 5-10 feet in both wells. 

3.6.1.3 Management Zone 3 

Management Zone 3 (MZ3) consists of the area along the eastern boundary of the Chino 
Basin. It is bounded by MZ2 to the west, Chino-East (MZ4) and Chino-South (MZ5) to the 
south, and the Rialto-Colton Fault to the east (see Figure 3-10). Figure 3-13 shows water level 
time histories for Fontana Water Company Wells F30A and F35A (F30A and F35A), Milliken 
Landfill Well M-3 (M-3), County of San Bernardino MIL M-06B, CBWM ID 3602468, and 
HCMP Well 7/1 (HCMP 7/1). These wells are aligned northeast to southwest, approximately 
along a groundwater flow line. The RP-3 and Declez Basins are located in the central region 
of MZ3 and are the primary sites for artificial recharge. 

Wells F30A and F35A are located in the northeastern portion of MZ3. The groundwater level 
time histories of these two wells show relatively stable water levels from 1978 until the late 
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1990s. From 2000 to 2006, the wells experienced a progressive decline in water levels of about 
25 feet. This decline is likely due to increased production in MZ3. Their lack of 
responsiveness to climate is likely due to the absence of significant sources of recharge. Since 
2006, water levels at F35A have remained relatively unchanged, and water levels at F30A have 
fluctuated ±5 to 10 feet.  

Wells M-3/M-06B and CBWM ID 3602468 are located in the central portion of MZ3. From 
2000 to 2006, a groundwater decline of about 30 feet was observed at these wells.  

The southernmost well, HCMP-7/1, experienced a groundwater level decline of about 20 feet 
from 2005 to the end of 2008. Similar water level declines can be observed in most wells 
throughout MZ3. This regional drawdown in MZ3 is likely due to the steady increase in 
production within MZ3 over the past 30 years and a lack of artificial recharge. 

3.6.1.4 Management Zone 4 

MZ4 – also known as Chino-East – is bounded by the Jurupa Hills to the north, the Pedley 
Hills to the east, MZ5 to the south, and MZ3 to the west (see Figure 3-10). Figure 3-14 shows 
groundwater level time histories for HCMP Well 9/1 (HCMP-9/1), Jurupa Community 
Services District Well 10 (JCSD-10), and CBWM ID 3300718. There are no major recharge 
basins in MZ4, and very little groundwater production occurs in this area. 

Groundwater levels at these wells decreased by about 30 feet between 2000 and 2008. These 
declines are likely due to groundwater production at nearby wells, including the Chino II 
desalter well field, which is located near the western boundary of the MZ. 

3.6.1.5 Management Zone 5 

MZ5 – also known as Chino-South – is bounded by MZ4 to the north, MZ3 to the west, the 
Riverside Narrows to the east, and various unnamed hills to the south (see Figure 3-10). 
Figure 3-15 shows groundwater level time histories for USGS Well Archibald-1, HCMP Well 
8/1 (HCMP 8/1), and Santa Ana River Water Company Well 07 (SARWC-07). There are no 
groundwater recharge basins in MZ5, but the Santa Ana River is a major source of 
groundwater recharge. 

These wells exhibit very little groundwater level variation due to the stabilizing effects of the 
Santa Ana River. Production in MZ5 decreased steadily from 1978 to 2008 due to the 
destruction of many private agricultural wells. Current production is approximately 3,000 AFY 
(see Figure 3-15). Groundwater levels in HCMP-8/1 and SARWC-07 have declined about 
10-15 feet since 2006. This decline is likely due to the onset of pumping at nearby Chino II 
Desalter wells. 

3.6.2 Current Groundwater Levels 

The groundwater level data collected from the various monitoring programs described in 
Section 3.3 were used to create groundwater level elevation contour maps of the Chino Basin 
for fall 2000 (Figure 3-16), fall 2003 (Figure 3-17), fall 2006 (Figure 3-18), and fall 2008 
(Figure 3-19). Appendix A is an E-sized water level map that includes the point data used to 
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contour the fall 2008 groundwater levels. The following procedures were used in the creation 
of these maps: 

• Extract the entire time history of groundwater level data from Watermaster’s 
groundwater level database for all wells in the Chino Basin. 

• Plot and explore groundwater elevation time histories for all wells. 
• Choose one “static” groundwater level elevation data point per well that is 

representative of the fall 2008 period.  
• Plot groundwater level elevation data on maps with background geologic/hydrologic 

features.  
• Contour and digitize groundwater elevation data.  

The groundwater elevation contours for fall 2008 (Figure 3-19) are generally consistent with 
past groundwater elevation contour maps (see, for example, Figures 3-16, 3-17, and 3-18). 
These maps show that groundwater generally flows in a south-southwest direction from the 
primary areas of recharge in the northern parts of the basin toward the Prado Flood Control 
Basin in the south. There are notable pumping depressions in the groundwater level surface 
that interrupt the general flow patterns in the northern portion of MZ1 (Montclair and 
Pomona areas) and directly southwest of the Jurupa Hills. There is a discernible depression in 
groundwater levels surrounding the Chino I & Chino II Desalter well fields. 

Close inspection of the groundwater level data used to construct these maps suggests the 
existence of hydraulically distinct aquifer systems—primarily in MZ1 and the western parts of 
MZ2. Previous investigations have concluded that two distinct aquifer systems exist in these 
areas: a shallow unconfined to semi-confined aquifer and deeper confined aquifer. The 
groundwater levels shown in these maps correspond to the shallow aquifer system and do not 
reflect the piezometric levels of the deeper aquifers. 

3.6.3 Changes in Groundwater Storage 

Watermaster developed a GIS model to estimate groundwater storage changes from the 
groundwater level contour maps discussed above. In preparing this model, Watermaster 
compiled a comprehensive library of well driller’s logs for wells in the Chino Basin. Lithologic 
descriptions of borehole cuttings and associated depth intervals were digitized and added to 
Watermaster’s database. All lithologic descriptions were then assigned a value of specific yield 
based on USGS investigations (Johnson, 1967). These data were then used to estimate the 
average specific yield across each hydrostratigraphic layer in the Chino Basin (see Section 2 of 
this report for additional details). 

The storage change model and the procedures for estimating storage change include: 
• Create groundwater elevation contour maps of the Chino Basin for the beginning and 

ending of the period for which a storage change will be estimated (e.g. fall 2000, fall 
2003, and fall 2006). 

• Create three-dimensional raster surfaces (ESRI grids) of the groundwater elevation 
contour maps. 
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• Create a 400-meter by 400-meter grid (polygon shapefile) of the Chino Basin. 
• Assign attributes to each grid cell for (1) surface area, (2) overlying management zone, 

(3) beginning groundwater elevation surface (e.g. fall 2003), (4) ending groundwater 
elevation surface (e.g. fall 2006), (5) top and bottom elevations for the model layers, 
and (6) the specific yield of sediments for each model layer. 

• Export the attribute table of the 400-meter grid to spreadsheet format to calculate the 
volumetric storage change. 

Figure 3-20 shows the 400x400-meter grid, symbolized by the storage change between 
fall 2000 and fall 2003. Basin-wide, the groundwater storage model estimates a change in 
storage of about -93,400 AF over this three-year period. Based on this figure, the following 
sub-areas experienced a decrease in storage: 

• In the northwest near Pomona and Montclair 
• In the northeast near Fontana and eastern Ontario and Rancho Cucamonga 
• Near the Chino I Desalter well field, which began producing groundwater in 2000 

And, the following sub-areas experienced an increase in storage: 
• In the southwest within the City of Chino where pumping decreased in association 

with the land subsidence investigation and the Forbearance Agreement 
• In the south, just north of the Santa Ana River, where many agricultural wells are 

being destroyed as land use transitions from agricultural to urban 

Figure 3-21 shows the 400x400-meter grid, symbolized by the storage change between 
fall 2003 and fall 2006. Basin-wide, the groundwater storage model estimates a change in 
storage of about +46,500 AF over this three-year period. Based on this figure, the following 
sub-areas experienced a decrease in storage: 

• In the northeast near Fontana as well as in eastern Ontario and Rancho Cucamonga in 
MZ2 and MZ3 

• In the area directly west of the Jurupa Mountains in MZ3 
• In the area immediately surrounding the eastern portions of the Chino I Desalter well 

field (During this period, increased production in this area was mainly due to the onset 
of pumping at the Chino I Desalter expansion wells.)  

And, the following sub-areas experienced an increase in storage: 
• In the northwest near Pomona and Montclair in MZ1 where pumping decreased in 

association with in-lieu recharge for the Dry-Year Yield program 
• In the southwest within the City of Chino where pumping decreased in association 

with the land subsidence investigation and the Forbearance Agreement 
• In the southern region of MZ2 on the west side of the Chino I Desalter well field 
• In the south, just north of the Santa Ana River, where many agricultural wells are 

being destroyed as land use transitions from agricultural to urban 

Figure 3-22 shows the 400x400-meter grid, symbolized by the storage change between 
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fall 2006 and fall 2008. Basin-wide, the groundwater storage model estimates a change in 
storage of about -53,600 AF over this two-year period. Based on this figure, the following 
sub-areas experienced a decrease in storage: 

• In the area directly west and southwest of the Jurupa Mountains in MZ3 (This area is 
influenced by groundwater production at wells owned by the Jurupa Community 
Services District.) 

• In the area immediately surrounding the eastern portion of the Chino I Desalter well 
field (During this period, increased production in this area was mainly due to the 
continued pumping at the Chino I Desalter expansion wells.)  

• In the area immediately surrounding the Chino II Desalter well field (During this 
period, increased production in this area was due to increased pumping at the Chino II 
Desalter wells.)  

And, the following sub-areas experienced an increase in storage: 
• In the northwest near Pomona and Montclair in MZ1 where pumping decreased in 

association with in-lieu recharge for the Dry-Year Yield program 
• In the southwest where pumping decreased in association with the land subsidence 

investigation and the Forbearance Agreement 
• In the south, just north of the Santa Ana River, where many agricultural wells are 

being destroyed as land use transitions from agricultural to urban 

The total change in storage since implementation of the OBMP (2000-08) is approximately 
-62,000 AF. 

3.6.4 Assessment of Hydraulic Control 

The hydrologic conceptual model of Chino Basin describes an aquifer system where 
groundwater flows from areas of recharge in the Chino-North MZ (a grouping of the 
northern portions of MZs 1, 2, and 3) toward areas of historical surface discharge in the south 
near the Prado Basin and the Santa Ana River (WEI, 2006a). One of the intended purposes of 
the Chino Desalter well fields is to intercept (capture) groundwater originating in the 
Chino-North MZ before discharges to the Prado Basin or the Santa Ana River as surface 
water.  

Piezometric data collected from monitoring and production wells in the southern portion of 
the Chino Basin during the period of 1997 through 2008 were analyzed to determine the state 
of hydraulic control. For a full discussion of hydraulic control, see the Chino Basin Maximum 
Benefit Monitoring Program 2008 Annual Report (WEI, 2009). Figure 3-23 shows groundwater 
elevation contours and data for the shallow aquifer system in spring 2000—prior to any 
significant pumping by the Chino I Desalter wells. The contours depict regional groundwater 
flow from the northeast to the southwest. Figure 3-24 shows groundwater elevation contours 
and data for the shallow aquifer system in spring 2006—after six years of pumping from the 
Chino I Desalter wells but prior to any significant pumping from the Chino II Desalter wells. 
Note that desalter pumping in 2006 interrupts the regional flow pattern of 2000. Specifically, 
the contours to the north and southeast of the desalter well field swing in towards the eastern 
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half of the well field where the desalter wells are perforated primarily within the shallow 
aquifer system. Figure 3-26 shows groundwater elevation contours and data for the shallow 
aquifer system in spring 2008, approximately eight years after the commencement of Chino I 
Desalter pumping and two years after the commencement of Chino II Desalter pumping. The 
Chino II Desalter well field began producing groundwater in mid-2006, causing the contours 
to swing in toward the well field from the north and the southeast. The data continue to 
suggest a reduction in the southward component of the hydraulic gradient around the western 
half of the Chino I Desalter well field; however, the contours do not indicate a gradient 
reversal and, hence, do not provide compelling evidence for hydraulic control in this region.  

Since 2000, pumping at the Chino I Desalter well field has generally flattened the regional 
hydraulic gradient within the shallow aquifer system around the western half of the Chino I 
Desalter well field and has created a capture zone surrounding the eastern half of the well 
field. Around the western half of the Chino I Desalter well field, piezometric data suggest a 
significant reduction in the southward component of the hydraulic gradient but do not 
indicate a gradient reversal (northward component) and, hence, do not yet provide compelling 
evidence for complete hydraulic control at the Chino I Desalter well field. Pumping at the 
Chino II Desalter well field, where all wells are perforated within the shallow and deep aquifer 
systems, began in mid-2006. A depression continues to develop in the piezometric surface. 
The ultimate fate of groundwater that flows past the western portion of the Chino I Desalter 
well field is continued flow southward toward the Prado Basin where groundwater rises to 
become surface water in the tributaries of the Prado Basin. 



 Safe Yield
Replenish Cyclic or MZ1 Program Recycled Total Agricultural Overlying Total Agricultural Overlying

Conj Use Pool Non-Ag Pool Non-Ag
Pool Pool

1977  -  1978 140,000 10,680 0 0 0 0 0 10,680 150,680 60,659 0 60,659 83,934 10,082 154,675 39% 0% 39% 54% 7%
1978  -  1979 140,000 12,638 15,757 0 0 0 0 28,395 168,395 60,597 0 60,597 73,688 7,127 141,412 43% 0% 43% 52% 5%
1979  -  1980 140,000 2,507 14,243 0 0 0 0 16,751 156,751 63,834 0 63,834 69,369 7,363 140,566 45% 0% 45% 49% 5%
1980  -  1981 140,000 12,228 8,662 0 0 0 0 20,890 160,890 70,726 0 70,726 68,040 5,650 144,416 49% 0% 49% 47% 4%
1981  -  1982 140,000 16,609 5,047 0 0 0 0 21,656 161,656 66,731 0 66,731 65,117 5,684 137,532 49% 0% 49% 47% 4%
1982  -  1983 140,000 13,188 15,501 0 0 0 0 28,689 168,689 63,481 0 63,481 56,759 2,395 122,635 52% 0% 52% 46% 2%
1983  -  1984 140,000 13,777 7,960 0 0 0 0 21,737 161,737 70,558 0 70,558 59,033 3,208 132,799 53% 0% 53% 44% 2%
1984  -  1985 140,000 12,188 8,709 0 0 0 0 20,897 160,897 76,912 0 76,912 55,543 2,415 134,870 57% 0% 57% 41% 2%
1985  -  1986 140,000 16,332 2,095 0 0 0 0 18,427 158,427 80,859 0 80,859 52,061 3,193 136,113 59% 0% 59% 38% 2%
1986  -  1987 140,000 10,086 9,921 0 0 0 0 20,007 160,007 84,662 0 84,662 59,847 2,559 147,068 58% 0% 58% 41% 2%
1987  -  1988 140,000 2,494 0 0 0 0 0 2,494 142,494 91,579 0 91,579 57,865 2,958 152,402 60% 0% 60% 38% 2%
1988  -  1989 140,000 7,407 0 0 0 0 0 7,407 147,407 93,617 0 93,617 46,762 3,619 143,998 65% 0% 65% 32% 3%
1989  -  1990 140,000 0 0 0 0 0 0 0 140,000 101,344 0 101,344 48,420 4,856 154,620 66% 0% 66% 31% 3%
1990  -  1991 140,000 3,291 503 0 0 0 0 3,793 143,793 86,658 0 86,658 48,085 5,407 140,150 62% 0% 62% 34% 4%
1991  -  1992 140,000 3,790 1,761 0 0 0 0 5,551 145,551 91,982 0 91,982 44,682 5,240 141,904 65% 0% 65% 31% 4%
1992  -  1993 140,000 12,535 1,677 0 0 9,041 0 23,253 163,253 86,367 0 86,367 44,092 5,464 135,923 64% 0% 64% 32% 4%
1993  -  1994 140,000 8,859 7,634 0 0 0 0 16,493 156,493 80,798 0 80,798 44,298 4,586 129,682 62% 0% 62% 34% 4%
1994  -  1995 140,000 0 10,300 0 0 0 0 10,300 150,300 93,419 0 93,419 55,022 4,327 152,768 61% 0% 61% 36% 3%
1995  -  1996 140,000 82 0 0 0 0 0 82 140,082 101,606 0 101,606 43,639 5,424 150,669 67% 0% 67% 29% 4%
1996  -  1997 140,000 0 17 0 0 0 0 17 140,017 110,163 0 110,163 44,809 6,309 161,281 68% 0% 68% 28% 4%
1997  -  1998 140,000 8,323 0 0 0 0 0 8,323 148,323 97,435 0 97,435 43,344 4,955 145,734 67% 0% 67% 30% 3%
1998  -  1999 140,000 5,697 0 0 0 0 0 5,697 145,697 107,723 0 107,723 47,538 7,006 162,267 66% 0% 66% 29% 4%
1999  -  2000 140,000 1,001 0 0 507 0 0 1,508 141,508 126,645 0 126,645 44,401 7,774 178,820 71% 0% 71% 25% 4%
2000  -  2001 140,000 30 0 6,500 500 0 3,995 7,030 147,030 113,437 7,989 121,426 39,954 8,084 169,464 67% 5% 72% 24% 5%
2001  -  2002 140,000 0 0 6,500 505 0 4,729 7,005 147,005 121,489 9,458 130,947 39,494 5,548 175,989 69% 5% 74% 22% 3%
2002  -  2003 140,000 0 0 6,499 185 0 5,220 6,684 146,684 120,557 10,439 130,996 38,487 4,853 174,336 69% 6% 75% 22% 3%
2003  -  2004 140,000 4,020 2,463 3,558 48 0 5,303 10,089 150,089 136,834 10,605 147,439 41,978 2,915 192,332 71% 6% 77% 22% 2%
2004  -  2005 140,000 4,380 0 7,877 158 12,500 4,927 24,915 164,915 127,811 9,854 137,665 34,450 2,327 174,441 73% 6% 79% 20% 1%
2005  -  2006 140,000 33,756 0 1,554 1,304 12,999 4,944 49,613 189,613 124,315 16,479 140,794 33,900 3,026 177,720 70% 9% 79% 19% 2%
2006  -  2007 140,000 32,991 0 0 2,989 4,770 7,907 40,750 180,750 130,826 26,356 157,182 37,295 3,369 197,846 66% 13% 79% 19% 2%
2007  -  2008 140,000 0 0 0 2,340 10,243 8,092 12,583 152,583 103,078 26,972 130,050 30,910 3,440 164,400 63% 16% 79% 19% 2%

Totals 4,340,000 248,888 112,249 32,489 8,536 49,553 45,114 451,715 4,791,715 2,946,702 118,152 3,064,853 1,552,816 151,162 4,768,832
Average 140,000 8,029 3,621 1,048 275 1,598 1,455 14,571 154,571 95,055 14,769 98,866 50,091 4,876 153,833 59% 8% 63% 35% 3%

Max 140,000 33,756 15,757 7,877 2,989 12,999 8,092 49,613 189,613 136,834 26,972 157,182 83,934 10,082 197,846 73% 16% 79% 55% 7%
Min 140,000 0 0 0 0 0 0 0 140,000 60,597 0 60,597 33,900 2,327 122,635 39% 0% 39% 19% 1%

1 Includes only water actually spread
2 Includes only actual water produced and does not include MWD exchanges
3 Includes adjustment for Ontario production of 633 AF in FY 2001-02
4 Includes adjustment for Jurupa, Niagara, and Chino production correction of 1,030 AF in FY 2002-03
5 Includes 9,041 acre-ft of surface water recharge in the Chino Basin that would otherwise have recharged the Claremont Heights Basin in FY 1992-93; and CBFIP stormwater capture of 12,500 acre-ft/yr beginning in FY 2004-05.
6 Watermaster has assumed that half of the desalter pumping has been replenished by induced recharge in the Santa Ana River through FY 2004-05 and that 30 percent of the desalter pumping has been replenished by induced recharge in the Santa Ana River in FY 2005-06
7 The only discharge considered herein is pumping, the other discharges are assumed netted out in the safe yield

Table 3-1
Summary of Recharge and Discharge

(acre-ft)

Fiscal Year Discharge7

Wet Water Recharge1 Total 
Inflow

Wet Water Recharge to the Chino Basin

Appropriative 
Pool less 

CDA 
Desalters2, 3, 4

New Storm 
Water5

Pumping
Appropriative 

Pool less 
CDA 

Desalters2, 3, 4

Total 
Appropriative 

Pool

Chino 
Desalter 
Authority

Total 
Appropriative 

Pool

Desalter 
Induced 

SAR 
Inflow6

Pumping Distribution (% of Total)
Chino 

Desalter 
Authority

2009_July_2 Table 3-1.xls -- Table_3-1
11/19/2009



Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Banana Basin 390 0 0 390 184 0 0 184 366 0 0 366 188 0 0 188
Declez Basin -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Etiwanda Conservation Ponds -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Hickory Basin 37 0 0 37 105 0 0 105 551 0 0 551 224 0 0 224
Jurupa Basin -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
RP-3 Basins -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Turner Basin 167 0 0 167 100 0 0 100 192 0 0 192 0 0 0 0
7th and 8th Street Basins -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Brooks Street Basin 0 0 0 0 104 0 0 104 676 0 0 676 -- 0 0 0
College Heights Basins -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Ely Basins -- 0 500 500 -- 0 505 505 -- 0 185 185 -- 0 48 48
Etiwanda Spreading Basins -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 2,812 0 2,812
Lower Day Basin -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Montclair Basins 2,890 6,530 0 9,420 773 6,500 0 7,273 1,328 6,499 0 7,827 -- 3,558 0 3,558
San Sevaine -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 1,211 0 1,211
Upland Basin -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Victoria Basin -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0

Totals: 3,484 6,530 500 10,514 1,266 6,500 505 8,271 3,113 6,499 185 9,797 412 7,582 48 8,042

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Banana Basin 459 0 0 459 221 206 529 956 226 783 643 1,652 278 0 157 435
Declez Basin -- 0 0 0 737 0 0 737 0 0 0 0 730 0 0 730
Etiwanda Conservation Ponds -- 197 0 197 -- 0 0 0 0 0 0 0 0 0 0 0
Hickory Basin 653 0 0 653 517 623 586 1,726 536 212 646 1,394 949 0 625 1,574
Jurupa Basin -- 0 0 0 -- 0 0 0 0 0 0 0 0 0 0 0
RP-3 Basins -- 0 0 0 767 0 0 767 802 0 0 802 511 0 0 511
Turner Basin 297 310 0 607 2,575 346 0 2,921 406 313 1237 1,956 1542 0 0 1,542
7th and 8th Street Basins -- 0 0 0 1,271 0 0 1,271 640 0 0 640 959 0 1,054 2,013
Brooks Street Basin -- 0 0 0 524 2033 0 2,557 205 1604 0 1,809 475 0 0 475
College Heights Basins -- 0 0 0 108 5,432 0 5,540 1 3,125 0 3,126 172 0 0 172
Ely Basins -- 0 158 158 1,531 0 188 1,719 631 0 466 1,097 1,603 0 562 2,165
Etiwanda Spreading Basins -- 2,137 0 2,137 20 2,488 0 2,508 0 1,160 0 1,160 10 0 0 10
Lower Day Basin -- 107 0 107 624 2,810 0 3,434 78 2,266 0 2,344 303 0 0 303
Montclair Basins -- 7,887 0 7,887 1,296 5,536 0 6,832 355 10,681 0 11,036 859 0 0 859
San Sevaine -- 1,621 0 1,621 2,072 9,172 0 11,244 244 5,749 0 5,993 749 0 0 749
Upland Basin -- 0 0 0 214 5,922 0 6,136 195 7068 0 7,263 312 0 0 312
Victoria Basin -- 0 0 0 330 0 0 330 260 0 0 260 427 0 0 427

Totals: 1,409 12,258 158 13,825 12,807 34,568 1,303 48,678 4,579 32,961 2,992 40,532 9,879 0 2,398 12,277

Basin Name

Table 3-2
Summary of Annual Wet Water Recharge in the Chino Basin

2000/2001
Basin Name

2001/2002

2006/2007 2007/2008

2002/2003 2003/2004

2004/2005 2005/2006

11/19/2009
2009_July_2 Table 3-2.xls--Table 3-2
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Figure 3-4
Distribution of Groundwater Production by Pool
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Figure 3-11 - Time History of Production, Recharge, and Groundwater Levels in MZ1
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Figure 3-12 - Time History of Production, Recharge, and Groundwater Levels in MZ2
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Figure 3-13 - Time History of Production, Recharge, and Groundwater Levels in MZ3
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Figure 3-14 - Time History of Production, Recharge, and Groundwater Levels in Chino-East MZ
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Figure 3-15 - Time History of Production, Recharge, and Groundwater Levels in Chino-South MZ
70

00
0

60
00

0
50

00
0

40
00

0
30

00
0

20
00

0
10

00
0

0

A
nn

ua
l P

ro
du

ct
io

n 
pe

r F
is

ca
l Y

ea
r (

ac
re

-ft
)

0
10

00
0

20
00

0
30

00
0

40
00

0
50

00
0

60
00

0
70

00
0

An
nu

al
 S

up
pl

em
en

ta
l R

ec
ha

rg
e 

pe
r F

is
ca

l Y
ea

r (
ac

re
-ft

)

600

580

560

540

520

500

480

460

440

420

400

380

360

340

320

300

280

260

240

220

200

180

160

140

120

100

80

60

40

20

0

D
ep

th
 to

 W
at

er
 (f

ee
t b

el
ow

 re
fe

re
nc

e 
po

in
t)

19
78

19
79

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

MZ-5 Production and Recharge
Wet Water Recharge
Groundwater Production

MZ-5 Water Levels 
(w/ Perforation Data)

Archibald-1 (75-85 ft)
HCMP-8/1 (75-115 ft)
SARWC-07 (100-172 ft)
Cumulative Departure from
Mean Precipitation

























 

 

4-1 November 2009 

007-007-074  

Section 4 − Groundwater Quality 

4.1 Background 

Chino Basin groundwater is not only a critical resource to overlying water producers; it is a 
critical resource to the entire Santa Ana Watershed. From a regulatory perspective, the use of 
Chino Basin groundwater to serve potable demands is limited by drinking water standards, 
groundwater basin water quality objectives, and Santa Ana River water quality objectives. In 
August 1999, Phase 1 of the OBMP established that groundwater monitoring must be 
conducted in order to obtain current water quality and water level data in Chino Basin 
(WEI, 1999). These data are necessary for defining and evaluating specific strategies and 
locations for the mitigation of nitrate, TDS, and other Constituents of Potential Concern 
(COPCs); new recharge sites; and pumping patterns that result from the implementation of 
the OBMP. 

In the past, various entities have collected groundwater quality data. Municipal and agricultural 
water supply entities have collected groundwater quality data to comply with the Department 
of Health Services’ requirements in the California Code of Regulations, Title 22, or for 
programs that range from irregular study-oriented measurements to long-term periodic 
measurements. Groundwater quality observations have been made by the DWR, by 
participants in the 1969 Judgment on the Santa Ana River (Orange County Water District vs. 
City of Chino et al.), by dischargers under orders from the RWQCB, and by the County of 
San Bernardino. The DWR and the San Bernardino County Flood Control District were very 
active in collecting groundwater quality data in the Chino Basin prior to the adjudication of 
the Chino Basin. After the Judgment was entered in 1978, monitoring south of State Route 60 
stopped almost completely with the exception of that conducted by the Cities of Chino, Chino 
Hills, and Norco; the Jurupa Community Services District (JCSD); and the Santa Ana River 
Water Company. Most of the pre-1978 measurements were digitized by the DWR. In 1986, 
the MWDSC conducted the first comprehensive survey of groundwater quality, covering all 
constituents regulated under Title 22. 

Watermaster initiated a regular monitoring program for Chino Basin in 1989. Groundwater 
quality data has been obtained periodically since 1990. 

4.2 Water Quality Monitoring Programs 

Watermaster began conducting a more robust monitoring program as part of the initial 
OBMP implementation. Watermaster’s program relies on municipal producers, government 
agencies, and private consultants to supply their groundwater quality data on a cooperative 
basis. Watermaster supplements these data with data obtained through its own sampling and 
analysis program of private wells in the area generally south of State Route 60. Water quality 
data are also obtained from special studies and monitoring programs that take place under the 
orders of the RWQCB, the California Department of Toxic Substances Control (DTSC), and 
others. Watermaster has combined previously digitized groundwater quality data from all 
known sources into a comprehensive database. 
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4.2.1 Water Quality Monitoring Programs for Wells Owned by 
Municipal Water Suppliers 

Water quality samples are collected from Appropriative Pool wells and some overlying 
Non-Agricultural Pool wells as part of formalized monitoring programs. Constituents include 
(i) those regulated for drinking water purposes in the California Code of Regulations, Title 22; 
(ii) those regulated in the 1995 Water Quality Control Plan for the Santa Ana River Basin 
(Basin Plan); or (iii) those that are of special interest to the pumper. 

4.2.2 Water Quality Monitoring Programs for Private Water Supply 
Wells 

Historically, private wells were sampled less methodically and less frequently than wells owned 
by members of the Appropriative Pool. As a result, there is little historical (pre-1999) 
groundwater quality information for most of the 600 private wells in the southern part of the 
Chino Basin. As mentioned above, the MWDSC conducted an assessment of water quality 
and water levels in the private wells south of State Route 60 in 1986. This assessment was a 
component of the Chino Basin groundwater storage program Environmental Impact Report 
(MWDSC et al., 1988). Nevertheless, the historical quality of groundwater produced at the 
majority of the wells in the southern Chino Basin is unknown.  

In 1999, the Comprehensive Monitoring Program initiated the systematic sampling of private 
wells south of State Route 60 in the Chino Basin. Over a three-year period, Watermaster 
sampled all available wells at least twice to develop a robust baseline data set. This program 
has since been reduced to approximately 110 private key wells, and about half of these wells 
are sampled every other year. Groundwater quality samples are analyzed for general minerals, 
physical properties, and for regional COPCs (e.g. perchlorate, and volatile organic chemicals 
[VOCs] in the vicinity of known VOC plumes). This key well monitoring program provides a 
good representation of the areal groundwater quality in this portion of the basin. 

4.2.3 Water Quality Monitoring Programs Conducted Pursuant to 
Regulatory Orders 

Groundwater monitoring is conducted by private and public entities as part of regulatory 
orders and voluntary cleanups. These programs consist of networks of monitoring wells 
designed specifically to delineate and characterize the extent of the responsible party’s 
contamination. These monitoring programs may include monthly, quarterly, and/or annual 
sampling frequencies. The following is a summary of all the regulatory and voluntary 
contamination monitoring in Chino Basin: 

• Plume: Alumax Aluminum Recycling Facility 
Constituent of Concern: TDS, sulfate, nitrate, chloride  
Order: RWQCB Cleanup and Abatement Order 99-38  

• Plume: Chino Airport 
Constituent of Concern: VOCs 
Order: RWQCB Cleanup and Abatement Order 90-134  
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• Plume: California Institute for Men 
Constituent of Concern: VOCs 

 Order: Voluntary Cleanup Monitoring  

• Plume: Crown Coach International Facility  
Constituent of Concern: VOCs and Solvents 
Order: Voluntary Cleanup Monitoring 

• Plume: General Electric Flatiron Facility  
Constituent of Concern: VOCs 
Order: Voluntary Cleanup Monitoring 

• Plume: General Electric Test Cell Facility  
Constituent of Concern: VOCs  
Order: Voluntary Cleanup Monitoring 

• Plume: Kaiser Steel Fontana Site 
Constituent of Concern: TDS/total organic carbon (TOC) 
Order: See discussion in Section 4.36.7.  

• Plume: Milliken Sanitary Landfill 
Constituent of Concern: VOCs 
Order: RWQCB Order No. 81-003 

• Plume: Upland Sanitary Landfill 
Constituent of Concern: VOCs 
Order RWQCB Order No 98-99-07  

• Plume: Ontario International Airport (VOC Plume – South of Ontario Airport) 
Constituent of Concern: VOC 
Order: This plume is currently being voluntarily investigated by a group of potentially responsible 
parties. 

• Plume: Stringfellow National Priorities List (NPL) Site 
Constituent of Concern: VOCs, perchlorate, N-nitrosodimethylamine (NDMA), heavy metals 
Order: The Stringfellow Site is the subject of US Environmental Protection Agency (EPA) 
Records of Decision (RODs): EPA/ROD/R09-84/007, EPA/ROD/R09-83/005, 
EPA/ROD/R09-87/016, and EPA/ROD/R09-90/048.  

4.2.4 Other Water Quality Monitoring Programs 

In a letter dated July 13, 2000, the RWQCB expressed their concern to the IEUA that the 
historical recharge of recycled water at IEUA Regional Plant No. 3 (RP3) may have caused 
groundwater contamination at down-gradient wells. Other sources of groundwater 
contamination in the area include the Kaiser Steel Mill, Alumax, other industries, and 
historical agricultural activities, including citrus groves and hog feed lots. Several municipal 
wells have been shut down in MZ3 due to perchlorate and nitrate in groundwater. MZ3 
includes areas that underlie all or part of the Fontana Water Company, the Marygold Mutual 
Water Company, the CVWD, and the City of Ontario. MZ3 groundwater is tributary to wells 
owned by the JCSD. 

To characterize groundwater levels and quality in MZ3, Watermaster and the IEUA 
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performed an investigation. The objectives of this investigation were to develop a 
groundwater sampling program, install two sentry wells at the distal end of the Kaiser plume, 
and perform further characterization of groundwater quality. Sampling was conducted at 
twenty-two selected key wells from late 2005 to 2007. Where possible, four quarterly samples 
and one annual sample were collected. In 2007, two triple-nested wells (MZ3-1 and MZ3-2) 
were installed down gradient of the Kaiser plume. These wells were sampled quarterly for one 
year. The sampling results provided data to further characterize the water quality patterns for 
contaminants of concern in the study area, including TDS, nitrate, sulfate, chloride, and 
perchlorate. And, the results from well MZ3-1/3 redefined the extent of the Kaiser plume.  

4.2.5 Information Management 

As with groundwater level and production data, Watermaster manages groundwater quality 
data in order to perform the requisite scientific and engineering analyses required to ensure 
that the goals of the OBMP are being met. Watermaster’s relational database contains well 
location, construction, lithology, specific capacity, groundwater level, and water quality data. 
Historical water quality data for the period prior to the mid-1980s were obtained from the 
DWR and supplemented with data from producers in the Appropriative and Overlying 
Non-Agricultural Pools and others. For the period from the mid-1980s forward, Watermaster 
has QA/QC’d and uploaded water quality data from its own sampling programs, the State of 
California Department of Public Health (CDPH, formerly the Department of Health Services) 
database, and other cooperating parties to its relational database. Occasionally, problems have 
been found with CDPH data, usually occurring in the form of incorrect constituent 
identification. In 2003, Watermaster launched the Chino Basin Relational Database effort to 
collect water quality data directly from each member agency and thereby circumvent past data 
problems. Cooperating parties provide all data (including geologic, geophysical, water levels, 
water quality, production, and recharge) to Watermaster on a routine basis. These data are 
delivered in electronic format directly from the laboratory or from the cooperating party. 

4.3 Groundwater Quality in Chino Basin 

Figure 4-1 shows all wells with groundwater quality monitoring results for the 5-year period of 
July 2003 to June 2008.  

Inorganic and organic constituents detected in groundwater samples from wells in the Chino 
Basin through June 2008 were analyzed synoptically. This analysis included all available data 
from production and monitoring wells. Hence, the data do not represent a programmatic 
investigation of potential sources nor do they represent a randomized study that was designed 
to ascertain the water quality status of the Chino Basin. These data do, however, represent the 
most comprehensive information available to date.  

Monitoring wells targeted at potential sources tend to have greater concentrations than 
municipal or agricultural production wells. Wells with constituent concentrations greater than 
one-half of the MCL represent areas that warrant concern and inclusion in a long-term 
monitoring program. In addition, groundwater in the vicinity of wells with samples greater 
than the MCL may be impaired from a beneficial use standpoint.  
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Numerous water quality standards have been put in place by federal and state agencies. 
Primary MCLs are enforceable criteria that are set due to health effects. Secondary standards 
are related to the aesthetic qualities of the water, such as taste and odor. For some chemicals, 
there are “Notification Level” criteria that are set by the CDPH. When notification levels are 
exceeded, the CDPH recommends that the utility inform its customers and consumers about 
the presence of the contaminant and any health concerns associated with exposure. The level 
at which the CDPH recommends the drinking water system remove the affected drinking 
water source from service is the “Response Level.” These levels range from 10 to 100 times 
the notification level, depending on the chemical. The following constituents exceeded at least 
one water quality criteria in more than 10 wells within the Chino Basin for the period of 
July 2003 through June 2008: 

Analyte Group/Constituent  Wells with Exceedance 
Inorganic Constituents   
  Total Dissolved Solids 221 
  Nitrate-Nitrogen 395 
  Aluminum 153 
  Arsenic 24 
  Chloride 25 
  Chromium 30 
  Iron 185 
  Manganese 58 
  Perchlorate 188 
  Sulfate 41 
  Vanadium 25 
General Physical   
  Color 21 
  Odor 28 
  pH 14 
  Specific Conductance 121 
  Turbidity 78 
Chlorinated VOCs   
  1,1-Dichloroethane 11 
  1,1-Dichloroethene 31 
  1,2,3-Trichloropropane 23 
  1,2-Dichloroethane 17 
  cis-1,2-Dichloroethene 10 
  Tetrachloroethene (PCE) 37 
  Trichloroethene (TCE) 115 

For all figures (Section 4 and Appendix B) that depict water quality distributions in the Chino 
Basin, the following convention is typically followed in setting class intervals in the legend 
(where WQS is the applicable water quality standard [see table below]). Variations of this 
convention may be employed to highlight certain aspects of the data. 
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Symbol  Class Interval 

 Not Detected 
 <0.5x WQS, but detected 
 0.5x WQS to WQS 
 WQS to 2x WQS 
 2x WQS to 4x WQS 
 > 4x WQS 

 

4.3.1 Total Dissolved Solids 

In Title 22, TDS is regulated as a secondary contaminant. The California secondary drinking 
water MCL for TDS is 500 mg/L. Figure 4-2 shows the distribution of the maximum TDS 
concentrations in Chino Basin from July 2003 through June 2008. During this period, 
maximum TDS concentrations ranged from 48 mg/L to 4,790 mg/L with average and median 
concentrations of approximately 550 mg/L and 380 mg/L, respectively. The highest 
concentrations are located south of State Route 60 where the impacts from agriculture are 
greatest, which is consistent with the data reported in the 2006 State of the Basin Report.  

The impacts of agriculture on TDS in groundwater are primarily caused by dairy waste 
disposal, consumptive use, and fertilizer use on crops. As irrigation efficiency increases, the 
impact of consumptive use on TDS in groundwater also increases. For example, if source 
water has a TDS concentration of 250 mg/L and the irrigation efficiency is about fifty percent 
(flood irrigation), the resulting TDS concentration in returns to groundwater would be 
500 mg/L, which is exclusive of the mineral increments from fertilizer. If irrigation efficiency 
is increased to seventy-five percent, the resulting TDS concentration in the returns to 
groundwater would be 1,000 mg/L, which is also exclusive of the mineral increments from 
fertilizer. For modern irrigated agriculture, the TDS impacts of consumptive use are more 
significant than mineral increments from fertilizers.  

Wells with low TDS concentrations in close proximity to wells with higher TDS 
concentrations suggests a vertical stratification of water quality. However, there is a paucity of 
information concerning well construction/perforation intervals; Thus, the vertical differences 
in water quality are currently unverifiable. 

4.3.2 Nitrate-Nitrogen 

In Title 22, the primary MCL for nitrate as nitrogen (NO3-N) in drinking water is 10 mg/L. 
By convention, all nitrate values are expressed in this report as NO3-N. Figure 4-3 displays 
the distribution of maximum NO3-N concentrations in the Chino Basin from July 2003 
through June 2008. 

Areas with significant irrigated land use or dairy waste disposal histories overlie groundwater 
with elevated nitrate concentrations. The primary areas of nitrate degradation were formerly or 
are currently overlain by: 
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• Citrus (the northern parts of the Chino-North MZ)  
• Dairy and irrigated agriculture (the southern parts of the Chino-North MZ, the Chino-

South MZ, the Chino-East MZ, and the Prado Basin MZ [PBMZ])  

Nitrate concentrations in groundwater have increased slightly or remained relatively constant 
in the northern parts of the Chino-North MZ from 1960 to present. These areas were 
formerly occupied by citrus groves and vineyards. The nitrate concentrations underlying these 
areas rarely exceed 10 mg/L (as nitrogen). Over the same period, nitrate concentrations 
increased significantly in the southern parts of the Chino-North MZ, the Chino-South MZ, 
the Chino-East MZ, and the PBMZ. In these areas, land use was progressively converted from 
irrigated/non-irrigated agricultural land to dairies, and nitrate concentrations typically exceed 
the 10 mg/L MCL and frequently exceed 40 mg/L. 

4.3.3 Other Constituents of Potential Concern 

Section 4.3.3 discusses the constituents with water quality standards that were exceeded in ten 
or more wells in Chino Basin with the exception of nitrate and TDS. The details of these 
exceedances are displayed graphically in Figures 4-4 through 4-17, and in Appendix B.  

A query was developed to analyze water quality data in the Chino Basin from July 2003 
through June 2008 that is in exceedance of any water quality standard. The results of this 
query are provided in a summary table in Appendix C, including: 

• Chemical Constituents (listed alphabetically) 
• Reporting Units 
• Water Quality Standards (detailed explanations are provided in the table’s 

footnote): 
• EPA Primary MCL 
• EPA Secondary MCL 
• California Primary MCL 
• California Secondary MCL 
• California Notification Level 

• Minimum – the minimum concentration of the given constituent for the given 
time period. Non-detect values were assigned a value of zero. 

• Lower or First Quartile – the first value that divides the items of a frequency 
distribution or ordered data set into four classes with each containing one fourth 
of the total population. 

• Median or Second Quartile – the second value that divides the items of a 
frequency distribution or ordered data set into four classes with each containing 
one fourth of the total population. 

• Upper or Third Quartile – the third value that divides the items of a frequency 
distribution or ordered data set into four classes with each containing one fourth 
of the total population. 
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• Maximum – the maximum concentration of the given constituent for the given 
time period. Non-detect values were assigned a value of zero. 

• Average – the average concentration of the given constituent for the given time 
period. Non-detect values were assigned a value of zero. 

• Number of Samples – the total number of samples for the given constituent for 
the given time period. 

• Number of Wells Sampled – the number of wells sampled in the given time 
period, not the number of samples collected. 

• Number of Wells with Detects – the number of wells in the period wherein the 
constituent was detected at any concentration. 

• Number of Wells with Exceedances – the number of wells in the given time 
period with any value that exceeded any of the five water quality standards. 

4.3.3.1 VOCs 

The following seven VOCs were detected at or above their MCL in more than 10 wells in the 
Chino Basin: 

• 1,1-dichloroethane (1,1-DCA) 
• 1,1-dichloroethene (1,1-DCE) 
• 1,2,3-trichloropropane (1,2,3-TCP) 
• 1,2-dichloroethane (1,2-DCA) 
• cis-1,2-dichloroethene (cis-1,2-DCE) 
• tetrachloroethene (PCE) 
• trichloroethene (TCE) 

4.3.3.1.1 Trichloroethene and Tetrachloroethene  

Trichloroethene (TCE) and tetrachloroethene (PCE) were/are widely used industrial solvents. 
Both PCE and TCE are used as metal degreasers in the automotive and other metal working 
industries. PCE is commonly used in the dry-cleaning industry. TCE was commonly used as a 
food extractant. The areal distributions of TCE and PCE are shown in Figures 4-4 and 4-5, 
respectively. In general, PCE is below the detection limit for wells in the Chino Basin. Wells 
with detectable levels tend to occur in clusters, such as those around the Milliken Landfill, 
south and west of the Ontario Airport, and along the margins of the Chino Hills. The spatial 
distribution of TCE resembles that of PCE. TCE was not detectable in most of the wells in 
the basin, and similar clusters of wells occur around the Milliken Landfill, south and west of 
Ontario International Airport (OIA), south of Chino Airport, and in the Stringfellow plume.  

Figure 4-19 shows the ratio of TCE, PCE, and their breakdown products in monitoring wells 
associated with the VOC plumes in the southern Chino Basin. The unique characteristics of 
these plumes can be seen by comparing TCE and PCE concentrations and dispersion. For 
example, the Milliken Landfill plume and the GE plumes near Ontario Airport have 
significant concentrations of both TCE and PCE while the Chino Airport and Stingfellow 
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plumes have significant concentrations of TCE and only minor detections of PCE, and the 
OIA plume is characterized solely by TCE. These unique characteristics allow for 
differentiation between the plumes and determining the intermingling of plumes. 

4.3.3.1.2 1,1-Dichloroethene, 1,2-Dichloroethane, and cis-1,2-Dichloroethene  

1,1-Dichloroethene (1,1-DCE), 1,2-Dichloroethane (1,2-DCA), and cis-1,2-Dichloroethene 
(cis-1,2-DCE) are degradation by-products of PCE and TCE (Dragun, 1988) that are formed 
by reductive dehalogenation. The areal distributions of 1,1-DCE, 1,2-DCA, and cis-1,2-DCE 
are shown in Figures 4-6 through 4-8, respectively. 1,1-DCE, 1,2-DCA, and cis-1,2-DCE have 
not been detected in the majority of wells in the Chino Basin. 1,1-DCE is found near the 
Milliken Landfill, south and west of OIA, at the former Crown Coach Facility, and at the head 
of the Stringfellow plume. 1,2-DCA and cis-1,2-DCE are found in the same general locations. 

4.3.3.1.3 1,1-Dichloroethane 

1,1,-Dichloroethane (1,1-DCA) is a colorless oily liquid that is used as a solvent for plastics, as 
a degreaser, as a halon in fire extinguishers, and in the cementing of rubber, and is a 
degradation by-product of 1,1,1-TCA. Figure 4-9 shows the areal distribution of 1,1-DCA in 
the Chino Basin. Eleven wells were in exceedance of the primary CA MCL of 5 µg/L for 
1,1-DCA for the period of July 2003 through June 2008. The majority of these wells are 
monitoring wells at the former Crown Coach Facility.  

4.3.3.1.4 1,2,3-Trichloropropane 

1,2,3-TCP is a colorless liquid that is used primarily as a chemical intermediate in the 
production of polysulfone liquid polymers and dichloropropene, and in the synthesis of 
hexafluoropropylene and as a cross linking agent in the synthesis of polysulfides. It has been 
used as a solvent, an extractive agent, a paint and varnish remover, and a cleaning and 
degreasing agent, and it has been formulated with dichloropropene in the manufacturing of 
soil fumigants, such as D-D. 

The current California State Notification Level for 1,2,3-TCP is 0.005 µg/L. The adoption of 
the Unregulated Chemicals Monitoring Requirements regulations occurred before a method 
capable of achieving the required detection limit for reporting (DLR) was available. According 
to the CDPH, some utilities moved ahead with monitoring, and samples were analyzed using 
higher DLRs. Unfortunately, findings of non-detect with a DLR higher than 0.005 µg/L do 
not provide the CDPH with the information needed for setting a standard. New 
methodologies with a DLR of 0.005 µg/L have since been developed, and the CDPH has 
requested that any utility with 1,2,3-TCP findings of non-detect with reporting levels of 
0.01 µg/L or higher do follow-up sampling using a DLR of 0.005 µg/L. Because 1,2,3-TCP 
may be a basin-wide water quality issue, private and public wells are continuing to be retested 
at the lower detection limit (0.005 µg/L). 

Figure 4-10 shows the distribution of 1,2,3-TCP in Chino Basin, based on the data limitations 
discussed above. High 1,2,3-TCP values are associated with the Chino Airport Plume. Of 
particular note, there is a cluster of wells with 1,2,3-TCP concentrations greater than the 
Notification Level in the Jurupa region and a scattering of wells that exceed the Notification 
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Level on the western margins of the basin. Watermaster will continue to monitor and 
investigate this constituent. 

4.3.3.2 Iron, Arsenic, and Vanadium  

Iron, arsenic, and vanadium concentrations depend on mineral solubility, ion exchange 
reactions, surface complexations, and soluble ligands. These speciation and mineralization 
reactions, in turn, depend on pH, oxidation-reduction potential, and temperature.  

4.3.3.2.1 Iron 

In general, iron is not detected across the Chino Basin, but there are some scattered detectable 
concentrations that are above regulatory limits (see Appendix B). Iron concentrations are 
elevated in the vicinity of the Stringfellow Plume. Outside of the Stringfellow Plume, there 
were 85 wells with iron concentrations that exceed the MCL. Nevertheless, these exceedances 
may be an artifact of sampling methodology; relatively high concentrations of iron and trace 
metals are often the result of the dissolution of aluminosilicate particulate matter and colloids, 
which is caused by the acid preservative in unfiltered samples.  

4.3.3.2.2 Arsenic 

The US EPA implemented a new primary MCL for arsenic in 2006, decreasing the MCL from 
50 µg/L to 10 µg/L. In November 2008, the Primary CA MCL was also changed from 
50 µg/L to 10 µg/L. Figure 4-11 shows the distribution of arsenic in the Chino Basin. Eleven 
wells in the basin had arsenic concentrations that exceeded the MCL. Of these wells, three are 
associated with the Stringfellow Plume, and three are associated with Chino Airport Plume. 
Higher concentrations of arsenic are found in the Chino/Chino Hills area in the lower aquifer 
at depths greater than about 350 ft-bgs.  

4.3.3.2.3 Vanadium 

In the Chino Basin, vanadium has been detected above regulatory limits in some scattered 
wells. In groundwater, vanadium can result from mining and industrial activities or be of 
natural occurrence. While elemental vanadium does not occur in nature, vanadium 
compounds are found in fossil fuels and exist in over 60 different mineral ores. The primary 
industrial use of vanadium is in the steel industry where it is used to strengthen steel. 
Figure 4-12 shows the areal distribution of vanadium in the Chino Basin. The majority of the 
25 wells in exceedance of the California Notification Level (0.05 mg/L) are associated with 
the Stringfellow Plume. Other exceedances are found near the Milliken Landfill, in deep wells 
in the Chino/Chino Hills area, and in one well near the Jurupa Mountains.  

4.3.3.3 Perchlorate 

Perchlorate has recently been detected in several wells in the Chino Basin (Figure 4-13), in 
other basins in California, and in other states in the west. The most probable reason why 
perchlorate was not detected in groundwater until recently is that analytical methodologies 
that could attain a low enough detection limit did not previously exist. Prior to 1996, the 
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method detection limit for perchlorate was 400 µg/L. In March 1997, an ion chromatographic 
method was developed with a detection limit of 1 µg/L and a reporting limit of 4 µg/L.  

As an environmental contaminant, perchlorate (ClO4-) originates from the solid salts of 
ammonium perchlorate (NH4ClO4), potassium perchlorate (KClO4), or sodium perchlorate 
(NaClO4). Perchlorate salts are quite soluble in water. The perchlorate anion (ClO4-) is 
exceedingly mobile in soil and groundwater environments. Because of its resistance to react 
with other available constituents, it can persist for many decades under typical groundwater 
and surface water conditions. Perchlorate is a kinetically stable ion, which means that 
reduction of the chlorine atom from a +7 oxidation state in perchlorate to a -1 oxidation state 
as a chloride ion requires activation energy or the presence of a catalyst to facilitate the 
reaction. Since perchlorate is chemically stable in the environment, natural chemical reduction 
is not expected to be significant. 

Possible sources of perchlorate contamination are synthetic (ammonium perchlorate used in 
the manufacturing of solid propellant used for rockets, missiles, and fireworks) and natural 
(perchlorate derived from Chilean caliche that was used for fertilizer). 

Fertilizers derived from Chilean caliche are currently used in small quantities on specialized 
crops, including tobacco, cotton, fruits, and vegetables (Renner, 1999). However, evidence 
suggests that usage may have been widespread for citrus crops in Southern California from the 
late 1800s through the 1930s. 

The current CDPH Notification Level for perchlorate is 6 µg/L, which was established on 
March 11, 2004. 

Perchlorate has been detected in 188 wells in the Chino Basin at levels greater than 6 µg/L. 
Perchlorate Notification Level exceedances occur in the following areas of the Chino Basin 
(Figure 4-13): 

• Rialto-Colton Basin (There is a significant perchlorate plume in the Rialto-Colton 
Basin. The RWQCB is investigating the source of this plume, which appears to be 
near the Mid-Valley Sanitary Landfill. According to the RWQCB, several 
companies—including B.F. Goodrich, Kwikset Locks, American Promotional 
Events, and Denova Environmental—operated nearby and used or produced 
perchlorate. These companies were located on a 160-acre parcel at T1N R5W S21 
SW1/4. Denova Environmental also operated on a 10-acre lot at T1N R5W S20 
S1/2 (along the boundary between Sections 20 and 29). Perchlorate in the Fontana 
area of Chino Basin may be the result of (i) the Rialto-Colton perchlorate plume 
migrating across the Rialto-Colton fault, (ii) other point sources in Chino Basin, 
and/or (iii) the non-point application of Chilean nitrate fertilizer in citrus groves.) 

• Downgradient of the Stringfellow Superfund Site (Concentrations have exceeded 
600,000 µg/L at onsite observation wells. The plume has likely reached the Pedley 
Hills and may extend as far as Limonite Avenue.) 

• City of Pomona well field (source[s] unknown) 
• Wells in the City of Ontario water service area, south of OIA (source[s] unknown) 
• Scattered wells in the Monte Vista water service area (source[s] unknown) 
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• Scattered wells in the City of Chino water service area (source[s] unknown) 

A forensic isotope study was conducted to determine the source of perchlorate in Chino Basin 
groundwater. This forensic technique was developed using comprehensive stable isotope 
analyses (37Cl/35Cl and 18O/17O/16O) of perchlorate to determine the origin of the 
perchlorate (synthetic vs. naturally occurring). Stable isotope analyses of perchlorate from 
known man-made (e.g. samples derived from electrochemically synthesized ammonium- and 
potassium-perchlorate salts) and natural (e.g. samples from the nitrate salt deposits of the 
Atacama Desert in Chile) sources reveal systematic differences in isotopic characteristics that 
are related to the formation mechanisms (Bao & Gu, 2004; Böhlke et al., 2005; Sturchio et al., 
2006). There is considerable anecdotal evidence that large quantities of Chilean nitrate 
fertilizer were imported into the Chino Basin in the early 1900s for the citrus industry, which 
covered the north, west and central portions of the basin.  

The perchlorate isotope study consisted of 10 groundwater samples that were collected 
throughout the Chino Basin. The sampling points included private wells and municipal 
production wells. Samples were collected using a flow-through column with a highly 
perchlorate-selective anion-exchange resin. The exchange resin concentrates low levels of 
perchlorate in groundwater such that a sufficient amount can be acquired and for isotopic 
analysis. Results confirmed that most of the perchlorate in the west and central portions of the 
Chino Basin was derived from Chilean nitrate fertilizer. One sample collected south of the 
OIA is a potential mixture of natural and synthetic sources.  

4.3.3.4 Total Chromium and Hexavalent Chromium  

Figure 4-14 shows the areal distribution of total chromium in the Chino Basin. Thirty wells 
were found to be in exceedance of the CA MCL of 50 µg/L. The majority of these wells are 
associated with the Milliken Sanitary Landfill, the Stringfellow Plume, and the GE Test Cell 
Plume. The remaining wells include isolated wells near the Jurupa Mountains and in the 
southern Chino Basin and City of Pomona wells. Chromium in groundwater results from 
natural and anthropogenic sources.  

Hexavalent chromium is currently regulated under the MCL for total chromium. In 1999, the 
CDPH identified that hexavalent chromium needed an individual MCL, and concerns over its 
carcinogenicity grew. Subsequently, the CDPH included it on the list of unregulated chemicals 
that require monitoring. California Health and Safety Codes (§116365.5 and §1163659a) 
compelled the adoption of a hexavalent chromium MCL by January 1, 2004, and required it to 
be close to the public health goals (PHG) established by the Cal/EPA Office of 
Environmental Health Hazard Assessment (OEHHA). At present, the PHG has not been 
established, and the CDPH cannot proceed with the MCL process. Figure 4-15 shows the 
areal distribution of hexavalent chromium in the Chino Basin. Only three wells in the Chino 
Basin were in exceedence of the CA MCL for total chromium. In the near future hexavalent 
chromium may become a more significant contaminant of concern in the Chino Basin when a 
lower MCL is determined by CDPH, and more wells are sampled for hexavalent chromium.  

4.3.3.5 Chloride and Sulfate 
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Chloride and sulfate both exceeded secondary MCLs. As discussed previously, secondary 
MCLs apply to chemicals in drinking water that adversely affect its aesthetic qualities and are 
not based on the direct health effects associated with the chemical. Chloride and sulfate are 
major anions associated with TDS. All wells in the basin had detectable levels of sulfate 
(Figure 4-16), but most had concentrations that were less then 125 mg/L (one-half the water 
quality standard). A total of 41 wells had concentrations at or above the sulfate secondary 
MCL. In general, these wells are distributed in the southern portion of the basin, in the 
Stringfellow plume, and along the margins of the Chino Hills. All wells had detectable levels 
of chloride (Figure 4-17), but most had concentrations that were less 125 mg/L (one-half the 
MCL). The secondary MCL for chloride was exceeded in 25 wells; almost all of which are 
located in the southern portion of the basin. 

4.3.3.6 Color, Odor, and Turbidity 

In the last 5 years, color, odor, and turbidity have been detected above their secondary MCLs 
in more than 10 wells within the Chino Basin (see Appendix B). These parameters are 
monitored purely for aesthetic reasons and should not substantially impair water quality in the 
Chino Basin. 

4.3.4 Point Sources of Concern  

The water quality discussion above described water quality conditions across the entire basin. 
The discussion below describes the water quality plumes associated with known point source 
discharges to groundwater. Figure 4-18 shows the locations of various point sources and 
associated areas of water quality degradation. Figure 4-19 shows the VOC plumes and features 
pie charts that display the relative percent of TCE, PCE, and other VOCs detected at 
groundwater wells within plume impacted areas. The pie charts demonstrate the chemical 
differentiation between the VOC plumes in the southern portion of Chino Basin. 

4.3.4.1 Alumax Aluminum Recycling Facility  

Between 1957 and 1982, an 18-acre aluminum recovery facility was operated in the City of 
Fontana. The byproducts of aluminum recycling are aluminum oxide wastes and brine water. 
During this 25-year period, solid wastes were stockpiled onsite. Process water containing 
sodium and potassium chloride salts was discharged onsite and allowed to percolate into 
native soil and groundwater. Discharge ceased in 1982, and the solid wastes were removed in 
1992. Onsite groundwater monitoring was initiated in 1993 by then owner Alumax, Inc. The 
site was subsequently capped to prevent the future mobilization of salts offsite. Alcoa 
Davenport Works (Alcoa) purchased Alumax in 1998.  

Currently, there are two onsite monitoring wells: MW-1 is located in the northeast corner of 
the property, and MW-2 is located in the southwest corner. These wells have steel casings and 
have experienced chloride corrosion and extensive accumulation of iron hydroxide scale. 
Rehabilitation efforts in 2001 failed to adequately clear the well screens. Both wells 
subsequently experienced partial casing constrictions or screen collapses. In 2007, it was 
discovered that over ten feet of iron oxide scale and sediment had accumulated in the bottom 
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of MW-1. MW-2 was abandoned and replaced in 2008 as it could no longer be sampled.  

Offsite monitoring began with the construction of four monitoring wells (AOS-1, AOS-2, 
AOS-3, and AOS-4) between 1999 and 2000. These wells are all located downgradient of the 
site and were constructed of PVC in an effort to avoid the scale and corrosion experienced at 
the onsite wells. In April 2008, the RWQCB stated that Alcoa would no longer be required to 
monitor offsite monitoring wells AOS-1, AOS-2, and AOS-3 unless elevated levels of salts 
were detected at upgradient well AOS-4 (RWQCB, 2008). Alcoa is currently evaluating the 
ownership transfer of wells AOS-1, AOS-2, and AOS-3 to Watermaster to allow for 
continued monitoring.  

The plume emanating from the Alumax site is characterized by elevated concentrations of 
sulfate, nitrate, chloride, potassium, and sodium. Consequently, the TDS concentrations at the 
onsite wells are high, ranging from about 500 mg/L to over 2,000 mg/L. Offsite monitoring 
has yielded observed TDS concentrations that range from about 100 mg/L to 700 mg/L. 
Note that these TDS values are higher than those observed at up-gradient wells, which 
typically range from 200 to 300 mg/L. 

4.3.4.2 Chino Airport 

The Chino Airport is located approximately four miles east of the City of Chino and six miles 
south of the OIA and occupies about 895 acres. From the early 1940s until 1948, the airport 
was owned by the federal government and used for flight training and aircraft storage. The 
County of San Bernardino acquired the airport in 1948 and has operated and/or leased 
portions of the facility ever since. Since 1948, businesses and activities at the airport have 
included: the modification of military aircraft; crop-dusting; aircraft-engine repair; aircraft 
painting, stripping, and washing; dispensing of fire-retardant chemicals to fight forest fires; 
and general aircraft maintenance. The use of organic solvents for various manufacturing and 
industrial purposes has been widespread throughout the airport’s history. From 1986 to 1988, 
a number of groundwater quality investigations were performed in the vicinity of the Chino 
Airport. Analytical results from groundwater sampling revealed the presence of VOCs above 
MCLs in six wells downgradient of the Chino Airport. The most common VOC detected 
above its MCL is TCE, as shown in Figure 4-19. TCE concentrations in the contaminated 
wells ranged from 6 to 75 µg/L. 

In 1990, Cleanup and Abatement Order (CAO) No. 90-134 was issued to address 
groundwater contamination emanating from the Chino Airport. During 2003, five 
groundwater monitoring wells were installed onsite; and in 2005, an additional four 
groundwater monitoring wells were installed onsite for further characterization. During June 
and July of 2006, Watermaster conducted a focused sampling event of 25 wells within the 
vicinity of the Chino Airport plume. In 2007, the San Bernardino County Department of 
Airports began to focus their investigation on offsite characterization of the plume. In 2008, 
the RWQCB issued a CAO (No. R-8 2008-0064) to the San Bernardino County Department 
of Airports in order to define the lateral and vertical extent of the VOCs in groundwater and 
to prepare a remedial action plan. In late 2008, nine offsite monitoring wells were completed 
in three locations. Initial sampling of these wells was done in August 2009.  

Figure 4-18 shows the approximate areal extent of TCE in groundwater at concentrations in 
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exceedance of the MCL in the vicinity of the Chino Airport as of 2008. The plume is elongate 
in shape, up to 3,600 feet wide, and extends approximately 12,100 feet from the airport’s 
northern boundary in a south to southwestern direction. From July 2003 to June 2008, the 
maximum TCE concentration detected at an individual well within the Chino Airport plume 
was 910 µg/L. 

4.3.4.3 California Institute for Men  

The California Institution for Men (CIM) is a state correctional facility located in the 
City of Chino and has been in existence since 1939. The property occupies approximately 
1,500 acres, and is bounded by Eucalyptus Avenue to the north, Euclid Avenue to the east, 
Kimball Avenue to the south, and Central Avenue to the west. Site use includes agricultural 
operations, inmate housing, and correctional facilities. The Heman G. Stark Youth 
Correctional Facility occupies the eastern portion of the property (Geomatrix Consultants, 
2005).  

In 1990, PCE was detected at a concentration of 26 µg/L at CIM drinking water supply 
Well 1. Analytical results have indicated that the most common VOCs detected in 
groundwater underlying CIM are PCE and TCE. The maximum PCE concentration in 
groundwater detected at an individual monitoring well (MW-7) was 1990 µg/L, and the 
maximum TCE concentration in groundwater detected at an individual monitoring well 
(MW-6) was 160 µg/L (Geomatrix Consultants, 2007). Other detected VOCs include 
1,2-DCE, bromodichloromethane, 1,1,1-TCA, carbon tetrachloride, chloroform, and toluene.  

In 1992, construction began on a groundwater monitoring network of approximately 40 wells. 
These wells were sampled intermittently through 2007. An Interim Remedial Measure (IRM) 
was implemented to resume production at Well 1, treat extracted water to reduce VOC 
concentrations, and use that water as part of the CIM potable water distribution system. Since 
the implementation of the IRM, the concentrations of PCE and TCE in groundwater have 
decreased considerably. Of the 39 wells sampled in 2007, 6 wells in the shallow aquifer had 
PCE concentrations in exceedance of the MCL, and TCE was detected at one shallow 
monitoring well (Geomatrix Consultants, 2007). CIM submitted a Request for No Further 
Action (NFA) for groundwater PCE remediation to the RWQCB.  

Figure 4-18 shows the approximate areal extent of VOCs in groundwater at concentrations 
exceeding their MCLs as of 2008. The plume is up to 2,900 feet wide and extends about 
5,800 feet from north to south. As Figure 4-19 illustrates, the CIM plume is primarily 
characterized by PCE. From July 2003 to June 2008, the maximum PCE and TCE 
concentrations in groundwater detected at an individual well within the CIM plume were 
57 µg/L and 26 µg/L, respectively. 

4.3.4.4 Crown Coach  

The former Crown Coach site, located at 13799 Monte Vista Ave in the City of Chino, was 
used by the General Electric Corporation (GE) for the manufacturing and maintenance of 
semi-tractors and buses from the early 1970s onward. In 1987, it was discovered that twelve 
underground storage tanks were leaking lube oils, diesel, antifreeze, waste oil, and waste 
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solvents. All 12 tanks were removed by 1988, and the release of spent solvents in the 
underlying soil and groundwater was reported (Rosengarten Smith & Associates, 1992). Since 
1988, sampling at 22 monitoring wells has determined the concentration and areal extent of 
the VOC plume. Contaminated soil and groundwater are contained onsite. The most common 
VOCs detected are TCE, PCE, and 1,1-DCE, as shown in Figure 4-19.  

Concurrent with groundwater monitoring, a series of remediation activities have occurred on 
the property. Starting in June 1990, extracted groundwater was discharged to an onsite sewer 
connection, operating under an industrial wastewater discharge permit. A soil-vapor extraction 
system was brought onsite in 1992 to address vadose zone contamination. Starting in 2005, a 
Dual Phase Extraction Treatment System (DPETS) was used to remediate groundwater and 
soil. In May 2008, Duke Reality began redevelopment activities on the property. During 
construction, DPETS operations ceased, and Edible Oil Solution (EOS) was injected into ten 
monitoring and extraction wells as a remediation replacement.  

Figure 4-18 shows the approximate areal extent of VOCs in groundwater at concentrations 
exceeding their MCLs near the Crown Coach Facility as of 2008. The plume is approximately 
500 feet in length and 250 feet wide. The last monitoring event in 2008 indicated that the 
lateral boundaries of the plume are decreasing, and PCE, TCE, and 1,1 DCE were not 
detected in deep aquifer wells (Rosengarten Smith & Associates, 2008). From July 2003 to 
June 2008, the maximum PCE and TCE concentrations detected at an individual well within 
the Crown Coach VOC plume were 182 µg/L and 125 µg/L, respectively. 

In June 2009, GE submitted a report to the Regional Board evaluating the effectiveness of the 
EOS injections and the need for additional remedial measures. In this report GE concluded 
that the hydrogeologic conditions beneath the site are sufficient to protect the beneficial uses 
of groundwater in the regional aquifer and that no further monitoring and remediation activity 
is warranted at this site. A response from the Regional Board on this report is pending.  

4.3.4.5 General Electric Flatiron Facility  

The General Electric Flatiron Facility (Flatiron Facility) occupied the site at 234 East Main 
Street, Ontario, California from the early 1900s to 1982. Its operations primarily consisted of 
manufacturing clothes irons. Currently, the site is occupied by an industrial park. The 
RWQCB issued an investigative order to GE in 1987 after an inactive well in the City of 
Ontario was found to contain TCE and chromium above drinking water standards. Analytical 
results from groundwater sampling have indicated that VOCs and total chromium are the 
major groundwater contaminants. The most common VOC detected at levels significantly 
above its MCL is TCE, as shown in Figure 4-19. TCE has reached a measured maximum 
concentration of 5,620 µg/L. Other VOCs—including PCE, toluene, and total xylenes—are 
periodically detected but commonly below their MCLs (Geomatrix Consultants, 1997).  

The facility’s eighteen monitoring wells are part of a quarterly monitoring program that began 
in 1991. Remediation activities began in 1995 with RWQCB Waster Discharge Requirement 
Order No. 95-62 for the pump and treat of groundwater at two extraction wells, EW-01 and 
EW-02. The operation of the extraction wells and remediation system is also referred to as the 
Final Remediation Measures (FRM). Groundwater from EW-01 is treated for VOCs, and 
groundwater from EW-02 is treated for VOCs and chromium. The two sources of treated 
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water join, are pipelined to the West Cucamonga Channel and ultimately to the Ely Basins, 
where it percolates into the Chino Basin Aquifer. In late 2009 or early 2010, an injection well 
and pipeline will be completed, and treated groundwater will be injected into the Chino Basin. 
In addition to the remediation measures discussed above, a Soil Vapor Extraction (SVE) 
system has been in operation since 2003 to remove VOCs from impacted soil.  

Figure 4-18 shows the approximate areal extent of TCE in groundwater at concentrations 
exceeding the MCL as of 2008. The plume is up to 3,400 feet wide and extends about 
9,000 feet south-southwest (hydraulically downgradient) from the southern border of the site. 
From July 2003 to June 2008, the maximum TCE concentration detected at an individual well 
within the Flatiron Facility plume was 5,620 µg/L, and the maximum total chromium 
concentration detected at an individual well was 485 µg/L. 

4.3.4.6 General Electric Test Cell Facility  

The GE Engine Maintenance Center Test Cell Facility (Test Cell Facility) is located at 
1923 East Avion, Ontario, California. From 1956 to present, primary operations at the Test 
Cell Facility have included the testing and maintenance of commercial and military aircraft 
engines. Historically, hazardous waste was disposed of in dry wells. In 1987, results of a 
preliminary investigation indicated the presence of VOCs in soils near the dry wells. In 1991, a 
soil and groundwater investigation and subsequent quarterly groundwater quality monitoring 
showed the presence of VOCs in the soil and groundwater beneath the Test Cell Facility and 
that the VOCs had migrated offsite (Dames & Moore, 1996). Subsequent investigations 
indicated that the most common and abundant VOC detected in groundwater beneath the site 
was TCE. The historical maximum TCE concentration measured at an onsite monitoring well 
(directly beneath the Test Cell Facility) was 1,240 µg/L. The historical maximum TCE 
concentration measured at an offsite monitoring well (downgradient) was 190 µg/L 
(BDM International, 1997). Other detected VOCs include PCE, cis-1,2-DCE, 
1,2-dicholoropropane, 1,1-DCE, 1,1-DCA, and chloroform, among others. 

A Consent Order between General Electric and CDPH was signed September 28, 1988 for 
groundwater and soil remediation (Docket No. 88/89-009CO). The groundwater investigation 
and cleanup is under the oversight of the RWQCB. Vapor extraction treatment system 
operations began in 1996 (Docket No. HAS 97/98-014). Quarterly monitoring and operations 
status reports have been submitted to the DTSC and the RWQCB since remediation 
commenced. Recently a study was conducted to evaluate the effectiveness of the soil 
remediation program. The results of this study were submitted to the DTSC in October 2008 
(Geosyntec Consultants, 2008). In some regions of the facility, shallow soils have reached 
acceptable closure levels; however, remediation activities will continue until sufficient data can 
be evaluated.  

Figure 4-18 shows the approximate areal extent of VOCs in groundwater at concentrations 
exceeding federal MCLs as of 2008. The plume is elongate in shape, up to 2,400 feet wide, and 
extends approximately 10,300 feet from the Test Cell Facility in a southwesterly direction. As 
Figure 4-19 illustrates, the GE Test Cell Facility plume is characterized primarily by TCE, 
PCE, cis-1,2-DCE, and 1,1-DCE. From July 2003 to June 2008, the maximum TCE and PCE 
concentrations in groundwater detected at an individual well within the Test Cell Facility 
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plume were 900 µg/L and 16 µg/L, respectively. 

4.3.4.7 Kaiser Steel Fontana Steel Site  

Between 1943 and 1983, the Kaiser Steel Corporation (Kaiser) operated an integrated steel 
manufacturing facility in Fontana. During the first 30 years of operations (1945-1974), a 
portion of the Kaiser brine wastewater was discharged to surface impoundments and allowed 
to percolate into the soil. In the early 1970s, the surface impoundments were lined to eliminate 
percolation to groundwater (Wildermuth, 1991). In July of 1983, Kaiser initiated a 
groundwater investigation that revealed the presence of a plume of degraded groundwater 
beneath the facility. In August 1987, the RWQCB issued CAO Number 87-121, requiring 
additional groundwater investigations and remediation activities. The results of those 
investigations showed that the major constituents of release to groundwater were inorganic 
dissolved solids and low molecular weight organic compounds. The wells sampled during the 
groundwater investigations had TDS concentrations ranging from 500 to 1,200 mg/L and 
TOC concentrations ranging from 1 to 70 mg/L. By November 1991, the plume had migrated 
almost entirely off the Kaiser site.  

In 1993, Kaiser and the RWQCB entered into a settlement agreement; Kaiser was required to 
mitigate any adverse impacts caused by its plume at existing and otherwise useable municipal 
wells. Pursuant to the settlement, the RWQCB rescinded its earlier order 91-40, and Kaiser 
was granted capacity in the Chino II Desalter to intercept and remediate the Kaiser plume 
within the Chino Basin. In an effort to further characterize the plume, during 2005, a network 
of 22 public and private supply wells were selected for quarterly groundwater sampling for one 
year and annual sampling thereafter. In addition, two triple nested monitoring wells, MZ3-1 
and MZ3-2, were installed between the distal edge of the plume and municipal supply wells in 
2007. Well MZ3-1/3 was found to have elevated concentrations of TDS, sulfate, and TOC. 
Based on this finding, the Kaiser plume was extended to include this well.  

Figure 4-18 shows the approximate areal extent of the TDS/TOC groundwater plume as of 
2008. Based on a limited number of wells, including Kaiser monitoring wells MP-2 and 
KOSF, City of Ontario Wells 27 and 30, and monitoring wells MZ3-1 and MZ3-2, the plume 
is up to 7,000 feet wide and extends about 18,500 feet from the northeast to the southwest.  

4.3.4.8 Milliken Sanitary Landfill 

The Milliken Sanitary Landfill (MSL) is an inactive Class III Municipal Solid Waste 
Management Unit, located near the intersections of Milliken Avenue and Mission Boulevard 
in the City of Ontario. This facility is owned by the County of San Bernardino and managed 
by the County’s Waste System Division. The facility operated from 1958 to 1999. 
Groundwater monitoring at the MSL began in 1987 with five monitoring wells as part of a 
Solid Waste Assessment Test (SWAT) investigation (IT, 1989). The results of this 
investigation indicated that the MSL had released organic and inorganic compounds to 
underlying groundwater. Based on this finding, the MSL conducted an Evaluation Monitoring 
Program (EMP) investigation. At the completion of the EMP, a total of 29 monitoring wells 
were drilled to evaluate the nature and extent of the groundwater impacts identified in the 
vicinity of the MSL (GeoLogic Associates, 1998). Analytical results have indicated that VOCs 
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are the major constituents of release. The most commonly detected VOCs are TCE, PCE, and 
dichlorodifluoromethane. Other VOCs that have been detected above MCLs include vinyl 
chloride, benzene, 1,1-dichloroethane, and 1,2-dichloropropane. Historically, the maximum 
total VOC concentration in an individual monitoring well was 159.6 µg/L 
(GeoLogic Associates, 1998).  

Figure 4-18 shows the approximate areal extent of VOCs in groundwater at concentrations 
exceeding MCLs as of 2008. The plume is up to 1,800 feet wide and extends about 2,100 feet 
south of the MSL’s southern border. As Figure 4-19 illustrates, the MSL plume is 
characterized by a mixture of PCE, TCE, and their degradation products. From July 2003 to 
June 2008, the maximum TCE and PCE concentrations detected at an individual well within 
the MSL plume were 12 µg/L and 8.4 µg/L, respectively. 

4.3.4.9 Municipal Wastewater Disposal Ponds  

Historically, treated municipal wastewater was disposed of in ponds located near the current 
IEUA Regional Plant 1 (RP1), located in south Ontario, and the former Regional Plant 3 
(RP3) disposal ponds, located in south Fontana. The ponds located just east of RP1, 
commonly referred to as the Cucamonga ponds, were used to dispose of untreated effluent 
collected by the Cucamonga County Water District (now the CVWD) and the IEUA. The 
RP3 disposal ponds are located on the southwest corner of Beech and Jurupa Avenues in the 
City of Fontana. The discharge of treated wastewater to the Cucamonga ponds and the RP3 
ponds ceased between the early 1970s and the mid-1980s. The contaminant plumes emanating 
from these ponds have never been characterized. 

4.3.4.10 Upland Sanitary Landfill  

The Upland Sanitary Landfill (USL) is located on the site of a former gravel quarry at the 
southeastern corner of 15th Street and Campus Avenue in the City of Upland. The facility 
operated from 1950 to 1979 as an unlined Class II and Class III municipal solid waste disposal 
site. In 1982, the entire USL disposal site was covered with a 10-inch thick, low permeability 
layer of sandy silt (GeoLogic Associates, 1997). Groundwater monitoring began at the USL in 
1988, and there are now three onsite monitoring wells: an upgradient well, a cross-gradient 
well, and a downgradient well (City of Upland, 1998). Monitoring results indicate that the USL 
has released organic and inorganic compounds to underlying groundwater 
(GeoLogic Associates, 1997). Groundwater samples from the downgradient monitoring well 
consistently contain higher concentrations of organic and inorganic compounds than samples 
from the upgradient and cross-gradient wells. Historical groundwater samples have indicated 
that VOCs are the major constituents of release, and all three monitoring wells have shown 
detectable levels of VOCs. The most common VOCs detected above MCLs are 
dichlorodifluoromethane, PCE, TCE, and vinyl chloride. Other VOCs that have been 
periodically detected above MCLs include methylene chloride, cis-1,2-DCE, 1,1-DCA, and 
benzene. For the 1990 to 1995 period, the average total VOC concentration at the 
downgradient monitoring well was 125 µg/L (GeoLogic Associates, 1997). And, for the July 
2003 to June 2008 period, the maximum TCE and PCE concentrations detected at USL 
monitoring wells were 0.6 µg/L and 3.5 µg/L, respectively. 
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Figure 4-18 shows the approximate areal extent of VOCs at concentrations exceeding MCLs 
as of 2008. Please note that this plume is only defined by three onsite monitoring wells. The 
extent of the plume may be greater than currently depicted in Figure 4-18.  

4.3.4.11 VOC Plume – South of the OIA  

A VOC plume, containing TCE, exists south of the OIA. This plume extends approximately 
from State Route 60 on the north and Haven Avenue on the east to Cloverdale Road on the 
south and South Grove Avenue on the west. It is up to 11,300 feet wide and 20,500 feet long. 
By the late 1980s, the RWQCB determined TCE was present in numerous private wells in the 
area south of the OIA, and identified past activities at the airport as a likely source of TCE 
(RWQCB, 2005b). By 2005, TCE in exceedance of the CA MCL (5µg/L) was detected in 92 
of the 167 private wells in the area. In July 2005, Draft CAOs were issued by the RWQCB to 
six parties identified as former TCE dischargers on the OIA property: Aerojet, the Boeing 
Company (Boeing), the Department of Defense, the Lockheed Martin Corporation 
(Lockheed), and the Northrop Grumman Corporation (Northrop). On a voluntary basis, 
Lockheed, GE, Boeing, and Aerojet are funding current investigative work on the extent and 
source of the TCE plume. Three triple nested monitoring wells were constructed in 2008 
between the OIA and the VOC plume. A fourth well will be completed in 2009.  

Final CAOs will likely be issued in the future. Watermaster has been working closely with the 
RWQCB and the identified parties, providing any available information to assist in the 
investigation. Remediation of the plume will likely be achieved using the CDA’s Chino Basin 
Desalter I facilities . Watermaster is currently seeking a settlement with the companies to 
recover treatment costs associated with the VOC plume.  

Figure 4-18 shows the approximate areal extent of the plume as of 2008. As Figure 4-19 
illustrates, the OIA plume is characterized solely by TCE. During the July 2003 to June 2008 
period, the maximum TCE concentration detected at an individual well within this plume was 
38 µg/L. 

4.3.4.12 Stringfellow NPL Site  

One facility in the Chino Basin, the Stringfellow site, is on the current NPL of Superfund 
Sites. This site is located in Pyrite Canyon north of Highway 60 near the community of Glen 
Avon in Riverside County (see Figure 4-18). From 1956 until 1972, this 17-acre site was 
operated as a hazardous waste disposal facility. More than 34-million gallons of industrial 
waste—primarily from metal finishing, electroplating, and pesticide production—were 
deposited at the site (US EPA, 2001). A groundwater plume of site-related contaminants exists 
underneath portions of the Glen Avon area. Groundwater at the site contains various VOCs, 
perchlorate, NDMA, and trace metals, such as cadmium, nickel, chromium, and manganese. 
In the original disposal area, soil is contaminated with pesticides, polychlorinated biphenyls 
(PCBs), sulfates, perchlorate, and trace metals. The original disposal area is covered by a clay 
cap, fenced, and guarded by security services.  
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Contamination at the Stringfellow site has been addressed by cleanup remedies described in 
four EPA RODs. Since 1986, cleanup actions have focused on controlling the source of 
contamination, installing an onsite pretreatment plant, the cleanup of the lower part of Pyrite 
Canyon, and the cleanup of the community groundwater area below Highway 60. In 1996, the 
DTSC assumed responsibility for the maintenance of the Stringfellow Superfund Site through 
a Cooperative Agreement with the USEPA.  In December 2007, the DTSC submitted the 
Draft Final Supplemental Feasibility Study (SFS), which identified and evaluated the final 
remedial alternatives for cleanup. The 2007 Draft SFS is a revised version of an earlier 2000 
draft; reconsideration was required after perchlorate and other new contaminates were 
discovered in 2001. Once finalized, the SFS will be used by the US EPA to select a final 
remedial strategy and prepare a draft ROD. The draft ROD is anticipated in December 2009.  

Figure 4-18 shows the approximate areal extent of the Stringfellow VOC plume as of 2008. 
The VOC plume is elongate in shape, up to 1,500 feet wide, and extends approximately 14,500 
feet from the original disposal area in a southwesterly direction. The most common VOC 
detected at levels above the MCL is TCE. There are approximately 70 extraction wells 
throughout the length of the plume, which have been effective in stopping plume migration 
and removing TCE contamination. South of Highway 60, there are only a few isolated areas 
where TCE exceeds 5 µg/L (DTSC, 2008). During the 2003 to 2008 period, the maximum 
TCE concentration detected in the Stringfellow plume was 170 µg/L.  

High levels of perchlorate associated with the Stringfellow site were detected in community 
groundwater south of Highway 60 in 2001. Residents connected to the JCSD water service 
were provided bottled water, and the DTSC contracted to install water mains and hook ups at 
each residence. Concurrent with the SFS, the DTSC is conducting a Remedial Investigation 
and Feasibility Study of remedial alternatives for perchlorate in the downgradient community 
area. As with TCE, the operation of the groundwater treatment system has resulted in a 
reduction of perchlorate. Since the discovery in 2001, perchlorate concentrations have been 
reduced by 30% to 50% throughout the monitored area (DTSC, 2008). Figure 4-18 shows the 
approximate areal extent of perchlorate concentrations exceeding the Notification Level (6 
µg/L) as of 2008. The perchlorate plume is elongated in shape, up to 2,000 feet wide, and 
extends approximately 25,000 feet to the southwest from the original disposal area. During the 
2003 to 2008 period, the maximum perchlorate concentration detected in the Stringfellow 
plume was 870 µg/L.  

4.3.5 Water Quality by Management Zone 

Figure 4-20 shows the locations of wells with groundwater quality time histories discussed 
herein and the five Chino Basin management zone boundaries. Wells were selected based on 
length of record, completeness of record, quality of data, and geographical distribution. Wells 
are identified by their local name (usually owner abbreviation and well number) or their 
X Reference ID (X Ref ID) if privately owned. The HCMP wells were selected because they 
are sampled at multiple depths and have a consistent water quality record for the past four 
years. Figures 4-21 through 4-28 are TDS and NO3-N time histories for the wells shown in 
Figure 4-20 from 1970 to 2008. These time histories illustrate water quality variation and 
trends within each management zone and the current state of water quality compared to 
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historical trends.  

4.3.5.1 Management Zone 1 

MZ1 is an elongate region in the westernmost part of the Chino Basin. Figures 4-21 and 4-22 
show TDS and NO3-N time histories for three wells representative of the northern portion of 
MZ1 (City of Upland well 8 [Upland 08], Monte Vista Water District well 5 [MVWD 05], and 
City of Upland well 20 [Upland 20]), two wells representative of the central region 
(City of Chino 5 [Chino 05] and City of Pomona well 23 [Pomona 23]), and two wells 
representative of the southern portion (Chino Institution for Men well 13 [CIM 13] and 
HCMP 3). In the northern portion of MZ1, NO3-N and TDS values have remained steady or 
decreased slightly over the time period depicted. Upland 08 exhibits NO3-N concentrations 
above the MCL (10 mg/L); however, slightly towards the west, near the Upland, Montclair, 
and College Heights Recharge Basins, NO3-N values drop below the MCL, as demonstrated 
by MVWD 05. TDS levels also decrease near the recharge basins. In the central region of 
MZ1, TDS and NO3-N concentrations have increased slightly over the last 30 years, but they 
are still below the MCLs. In the southern portion, NO3-N and TDS concentrations have 
increased significantly since 1990 and are above the MCLs, which is the trend seen in the 
majority of wells south of Highway 60. Quarterly sampling at HCMP 3 shows that TDS and 
NO3-N concentrations have remained stable over the past four years. HCMP 3 also shows 
the variation of water quality from the shallow to deeper aquifers. Overall, NO3-N and TDS 
concentrations in MZ1 escalate from north to south but have not increased over the last five 
years. 

4.3.5.2 Management Zone 2 

MZ2 is an elongate region in the center part of the Chino Basin. Figures 4-23 and 4-24 show 
TDS and NO3-N time histories for two wells representative of the northern portion of MZ2 
(CVWD Well 5 [CVWD 05] and City of Ontario well 24 [ONT 24]), one well representative 
of the central region (City of Ontario well 17 [ONT 17]), and three wells representative of the 
southern portion (X Ref 29, HCMP 1, and X Ref 5333). Similar to MZ1, NO3-N and TDS 
values increase from north to south. Over the time period depicted, NO3-N and TDS 
concentrations have remained stable in the northern portion of MZ2, increased slightly in the 
central region, and increased considerably in the southern portion. At X Ref 5333 and HCMP 
1, in the southern portion of MZ2, TDS concentrations are currently greater than twice the 
MCL (500 mg/L), and NO3-N concentrations are twice the MCL (10mg/L) or greater. 
In addition, HCMP 1 exemplifies the variation of high TDS and NO3-N levels in the shallow 
aquifer and low levels in the deeper aquifer. Overall, NO3-N and TDS concentrations have 
not increased over the last five years with the exception well X Ref 5333.  

4.3.5.3 Management Zone 3 

MZ3 is an elongate region that borders the majority of the Chino Basin’s eastern boundary. 
Figures 4-25 and 4-26 show TDS and NO3-N time histories for one well representative of the 
northern portion (City of Fontana 37A [F37A]), one well representative of the central region 
(City of Ontario well 31 [ONT 31]), and two wells representative of the southern portion 
(Jurupa Community Service District well 16 [JCSD 16], and X Ref 5736). Similar to MZ1 and 
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MZ2, NO3-N and TDS values increase from north to south. In the northern and central areas 
of MZ3, TDS values have slightly increased since 1980 but still remain below the MCL 
(500 mg/L). Over the time period depicted, NO3-N concentrations increase in all regions of 
MZ3. Well F37A, in the northern region, exhibits NO3-N concentrations slightly above the 
MCL (10 mg/L). In the southern portion of MZ3, current TDS and NO3-N concentrations 
are near double the MCLs. At JCSD 16, NO3-N and TDS concentrations have increased 
significantly since 1990. In general, NO3-N and TDS concentrations have not increased over 
the last five years.  

4.3.5.4 Management Zone 4 

MZ4 – also known as Chino-East – is a wedge shaped region, bounded by the Jurupa Hills to 
the northeast, the Pedley Hills to the southeast, Management Zone 5 to the south, and 
Management Zone 3 to the west. Figures 4-27 and 4-28 show TDS and NO3-N time-histories 
for one well representative of the western region (HCMP-9), one well representative of the 
northern region (Jurupa Community Service District Well 24 [JCSD 24]), and one well 
representative of the eastern region (CDPH Stringfellow monitoring well [CTP-TW1]). In the 
western portion of MZ4, at HCMP-9, TDS and NO3-N concentrations are above the MCLs 
in the shallow aquifer but quite low in the deeper aquifer. The TDS and NO3 concentrations 
at JCSD 24 are slightly lower than those in the western portion, but they are slightly below or 
equal to the MCLs. In the eastern portion, at CTP-TW1, TDS and NO3-N concentrations are 
significantly above the MCLs. High TDS and NO3-N concentrations in the eastern portion of 
MZ4 are predominantly associated with the Stringfellow plume. Pre-1990 water quality data 
was not available for wells in this region. Since 1990, MZ4 TDS and NO3-N levels have 
remained relatively stable and decreased slightly over the last few years.  

4.3.5.5 Management Zone 5 

MZ5 – also known as Chino-South – is a small region towards the southeastern boundary of 
the Chino Basin. It is bordered by MZ4 to the north and MZ3 to the east. Figures 4-27 and 
4-28 show TDS and NO3-N time histories for three wells representative of the northern 
portion of MZ5 (San Ana River Water Company Well 1A [SARWC 01A], JCSD 01, and 
HCMP-8). None of the wells in the southern region of MZ5 have sampling records that are 
complete enough to be considered representative. At JCSD 01 and SARWC 01A, TDS 
concentrations have historically been above the MCL (500 mg/L) and began to notably 
increase in 1990. Starting in 1995, NO3-N concentrations at JCSD 01 and SARWC 01A began 
to increase slightly above the MCL. Water quality sampling at these two wells ceased around 
2005; however, HCMP-8 shows that TDS and NO3-N concentrations have decreased 
significantly since then.  

4.3.6 Current State of Groundwater Quality in Chino Basin 

The groundwater quality in Chino Basin is generally very good with better groundwater quality 
found in the north where recharge occurs. In the southern portion of the basin, TDS and 
NO3-N concentrations increase. Between July 2003 and June 2008, 32 percent of the wells 
sampled south of Highway 60 had TDS concentrations below the secondary MCL, an 
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improvement from the 20 percent reported in the 2006 State of the Basin Report (period of 
July 2001 through June 2006). In some places, wells with low TDS concentrations are 
proximate to wells with higher TDS concentrations, suggesting a vertical stratification of water 
quality. Between July 2003 and June 2008, about 69 percent of the wells sampled south of 
Highway 60 had NO3-N concentrations greater than the MCL, an improvement from the 
80 percent reported in the 2006 State of the Basin Report (period of July 2001 through June 
2006). However, please note that these statistical improvements may be an artifact of sampling 
occurrence and frequency.  

Other constituents that impact groundwater quality from a regulatory or Basin Plan 
standpoint include certain VOCs, arsenic, and perchlorate. As discussed in Section 4.3.4, there 
are a number of point source releases of VOCs in the Chino Basin that are in various stages of 
investigation or cleanup. There are also known point source releases of perchlorate 
(MVSL area, Stringfellow, etc.), and non-point source related perchlorate contamination 
appears to have resulted from natural and anthropogenic sources. Arsenic at levels above the 
WQS appears to be limited to the deeper aquifer zone near the City of Chino Hills. 
Hexavalent chromium, while not currently a groundwater quality issue in the Chino Basin, 
may become so, depending on the promulgation of future standards.  

4.4 Conclusions and Recommendations 

The Initial State of the Basin, and the 2004 and 2006 State of the Basin Reports discussed the 
need for future, long-term monitoring. Due to commercial and residential development in the 
Chino Basin area; many of the private agricultural wells that have been used for monitoring 
activities are destroyed as land is developed.  

In response to the loss of historically utilized wells, Watermaster developed a water quality key 
well program. This program designates a series of wells across a wide areal distribution for 
long-term monitoring activities. To establish the well network, a grid was overlain the basin, 
and, where possible, at least one well was chosen per grid cell. Wells that are part of the water 
level monitoring program and/or on property that is not likely to be developed were 
preferentially chosen. Details of the Key Well Groundwater Quality Monitoring Program are 
available in the 2008 Chino Basin Maximum Benefit Annual Report and in Section 4.2.2 of 
this report. Key well sampling began in fall 2005 and runs in two-year cycles. Sampling results 
are added to the Watermaster database.  

Point sources of concern are critical to the overall quality of Chino Basin groundwater. To 
ensure that Chino Basin groundwater remains a sustainable resource, it is of the utmost 
importance that Watermaster closely monitor point sources and emerging contaminates. It is 
recommended that Watermaster continue to work closely with the RWQCB and potentially 
responsible parties within the Chino Basin. This will allow for up-to-date understanding of 
groundwater quality, investigations, remediation activities, and potential mutually beneficial 
remedial options through Chino Basin desalting facilities. 
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Section 5 – Ground-Level Monitoring 

5.1 Background 

One of the earliest indications of land subsidence in Chino Basin was the appearance of 
ground fissures in the City of Chino. These fissures appeared as early as 1973, but an 
accelerated occurrence of ground fissuring ensued after 1991 and resulted in damage to 
existing infrastructure (see Figure 5-1). The scientific studies that followed attributed the 
fissuring phenomenon to differential land subsidence caused by pumping of the underlying 
aquifer system and the consequent drainage and compaction of aquitard sediments. 

5.1.1 OBMP Program Element 4 

In 1999, the OBMP Phase I Report (WEI, 1999) identified pumping-induced drawdown and 
subsequent aquifer-system compaction as the most likely cause of land subsidence and ground 
fissuring observed in MZ1. Program Element 4 of the OBMP, Develop and Implement a 
Comprehensive Groundwater Management Plan for Management Zone 1, called for the development 
and implementation of an interim management plan for MZ1 that would: 

• Minimize subsidence and fissuring in the short-term. 
• Collect the information necessary to understand the extent, rate, and mechanisms of 

subsidence and fissuring. 
• Formulate a management plan to abate future subsidence and fissuring or reduce it to 

tolerable levels. 

In 2000, the Implementation Plan in the Peace Agreement called for an aquifer-system and 
land subsidence investigation in the southwestern region of MZ1 to support the development 
of a management plan for MZ1 (second and third bullets above). This investigation was titled 
the MZ1 Interim Monitoring Program (IMP). From 2001-2005, Watermaster developed, 
coordinated, and conducted the IMP under the guidance of the MZ1 Technical Committee, 
which is composed of representatives from all major MZ1 producers and their technical 
consultants. Specifically, the producers represented on the MZ1 Technical Committee include: 
the Agricultural Pool, the Cities of Chino, Chino Hills, Ontario, Pomona, and Upland; the 
Monte Vista Water District; the Southern California Water Company; and the State of 
California (CIM).  

The main conclusions derived from the IMP were: 
1. Groundwater production from the deep confined aquifer system in this area 

causes the greatest stress to the aquifer system. In other words, pumping of the 
deep aquifer system causes water level drawdowns that are much greater in 
magnitude and lateral extent than drawdowns caused by pumping of the shallow 
aquifer system. 

2. Water level drawdowns due to pumping of the deep aquifer system can cause 
inelastic (permanent) compaction of the aquifer-system sediments, which results in 
permanent land subsidence. The initiation of inelastic compaction within the 
aquifer system was identified during this investigation when water levels fell below 
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a depth of about 250 feet in the PA-7 piezometer at Ayala Park. 
3. The current state of aquifer-system deformation in south MZ1 (in the vicinity of 

Ayala Park) is essentially elastic. Very little inelastic (permanent) compaction is 
now occurring in this area, which is in contrast to the recent past when about 
2.2 feet of land subsidence, accompanied by ground fissuring, occurred from 
about 1987 to 1995.  

4. During this study, a previously undetected barrier to groundwater flow was 
identified. This barrier is located within the deep aquifer system and is aligned with 
the historical zone of ground fissuring. Pumping from the deep aquifer system is 
limited to the area west of the barrier, and the resulting drawdowns do not 
propagate eastward across the barrier. Thus, compaction occurs within the deep 
system on the west side of the barrier but not on the east side, which causes 
concentrated differential subsidence across the barrier and creates the potential for 
ground fissuring. 

5. InSAR and ground level survey data indicate that permanent subsidence in the 
central region of MZ1 (north of Ayala Park) has occurred in the past and 
continues to occur today. The InSAR data also suggest that the groundwater 
barrier extends northward into central MZ1. These observations suggest that the 
conditions that very likely caused ground fissuring near Ayala Park in the 1990s are 
also present in central MZ1 and should be studied in more detail. 

The investigation methods, results, and conclusions (listed above) are described in detail in the 
MZ1 Summary Report (WEI, 2006b). The investigation provided enough information for 
Watermaster to develop Guidance Criteria for the MZ1 producers in the investigation area 
that, if followed, would minimize the potential for subsidence and fissuring during the 
completion of the MZ1 Subsidence Management Plan (MZ1 Plan). The Guidance Criteria 
formed the basis for the MZ1 Plan, which was developed by the MZ1 Technical Committee 
and approved by Watermaster in October 2007. In November 2007, the California Superior 
Court, which retains continuing jurisdiction over the Chino Basin Adjudication, approved the 
MZ1 Plan and ordered its implementation. 

The MZ1 Plan includes a listing of Managed Wells subject to the plan, a map of the so-called 
Managed Area in southern MZ1, an initial threshold water level (Guidance Level) at an index 
well in the Managed Area (245 feet below the top of the PA-7 well casing at Ayala Park in 
Chino [ft-brp]), and a plan for ongoing monitoring and annual reporting. 

5.1.2 OBMP Program Element 1 

The OBMP Phase I Report also noted that land subsidence was occurring in other parts of 
the basin besides Chino. Program Element 1 (PE1) of the OBMP and the Implementation 
Plan, Develop and Implement a Comprehensive Monitoring Program, called for basin-wide analysis of 
land subsidence via ground-level surveys and InSAR and ongoing monitoring based on the 
analysis of the subsidence data. Through 2008, basin-wide monitoring has been based on the 
ground-level survey data and InSAR data collected as part of the IMP and the MZ1 Plan 
implementation. 
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5.2 Ground-Level Monitoring Program 

Implementation of the MZ1 Plan began in 2008. The MZ1 Plan calls for (1) the continued 
scope and frequency of monitoring implemented during the IMP within the MZ1 Managed 
Area and (2) expanded monitoring of the aquifer system and land subsidence in other areas of 
the Chino Basin where the IMP indicated concern for future subsidence and ground fissuring. 
The expanded monitoring efforts outside of the MZ1 Managed Area are consistent with the 
requirements PE1.  

Watermaster’s current ground-level monitoring program includes: 
• Piezometric Levels. Piezometric levels are an important part of the ground-level 

monitoring program because piezometric changes are the mechanism for 
aquifer-system deformation and land subsidence. Watermaster monitors piezometric 
levels at about 33 wells in MZ1. Currently, a pressure-transducer/data-logger is 
installed at each of these wells and records one water level reading every 15 minutes. 
And, Watermaster records depth-specific water levels at the piezometers located at the 
Ayala Park Extensometer facility every 15 minutes.  

• Aquifer-System Deformation. Watermaster records aquifer-system deformation at the 
Ayala Park Extensometer facility (see Figure 5-1). At this facility, two extensometers, 
completed at 550 ft-bgs and 1,400 ft-bgs, record the vertical component of 
aquifer-system compression and/or expansion once every 15 minutes (synchronized 
with the piezometric measurements). 

• Vertical Ground-Surface Deformation. Watermaster monitors vertical ground-surface 
deformation via the ground-level surveying and remote sensing (InSAR) techniques 
established during the IMP. Currently, ground-level surveys are being conducted in the 
MZ1 Managed Area once per year. InSAR is the only monitoring technique being 
employed outside the MZ1 Managed Area, and InSAR data is analyzed once per year. 

• Horizontal Ground-Surface Deformation. Watermaster monitors horizontal ground-surface 
displacement across the eastern side of the subsidence trough and the adjacent area 
east of the barrier/fissure zone. These data, obtained by electronic distance 
measurements (EDMs), are used to characterize the horizontal component of land 
surface displacement caused by groundwater production on either side of the fissure 
zone. Currently, Watermaster is collecting EDMs at a semiannual frequency 
(Spring/Fall) between east/west aligned benchmarks on Eucalyptus, Edison, Schaefer, 
and Philadelphia Avenues. 

5.3 Results of Ground-Level Monitoring Program 

At the conclusion of each fiscal year, the MZ1 Plan requires that Watermaster produce an 
MZ1 Annual Report that includes the results of the past year’s monitoring. The 2008 MZ1 
Annual Report (currently in preparation) will be the first such report published by 
Watermaster and will focus primarily on the intensive monitoring being conducted in the MZ1 
Managed Area.  

The ground-level monitoring results described below will focus primarily on the ground-level 
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survey and InSAR monitoring being conducted across the entire Chino Basin (PE1).  

5.3.1 InSAR 

Figure 5-2 is a map of the Chino Basin that shows InSAR results for 2005-2008. The InSAR 
data are generally coherent and useful in the northern urbanized areas of the basin but are 
generally incoherent and not as useful in the southern agricultural areas (light brown areas in 
Figure 5-2). This pattern of “coherence” relative to land use is typical of InSAR data. 

Figure 5-2 shows that ground motion during 2005-2008 was relatively minor (less than about 
-0.02 ft of subsidence) in the northeastern parts of the basin, such as Fontana and Rancho 
Cucamonga. However, in northwestern parts of the basin, land subsidence of over -0.14 ft and 
-0.12 ft have been measured by InSAR in Pomona and Ontario, respectively.  

Figure 5-2 also shows that ground motion is influenced by geologic faults that cut through the 
aquifer system and act as barriers to groundwater flow. For instance, the land surface elevation 
has increased (uplift) in the southern portion of the Cucamonga Basin—just north of the Red 
Hill Fault. The San Jose Fault is clearly influencing the pattern of ground motion in the 
Claremont, Pomona, and Chino Basins. Of most concern, with respect to the potential for 
ground fissuring, is the differential ground motion across the San Jose Fault between the 
Pomona and Chino Basins. 

Historically, the City of Chino has experienced the most land subsidence (e.g. over -2.0 ft of 
subsidence within the MZ1 Managed Area during 1987-1999), but for 2005-2008, the InSAR 
data indicate that land subsidence was relatively minor in this area (less than about -0.04 ft). 

5.3.2 Ground-Level Surveys 

Figure 5-3 is a map of the western half of Chino Basin that shows both the InSAR and 
ground-level survey results for 2005-2008. The ground-level survey data generally corroborate 
the patterns and magnitude of ground motion shown in the InSAR data with a few 
exceptions: 

• The ground-level survey data indicate a greater magnitude of land subsidence in the 
MZ1 Managed Area (maximum subsidence = -0.10 ft) than the InSAR data 
(maximum subsidence = -0.05 ft). 

• In some areas, the ground-level survey data indicate minor subsidence while the 
InSAR data indicate minor uplift. In these instances, the difference between the 
ground-level survey and InSAR data is generally less than about 0.05 ft. 

One advantage of the ground-level survey data is that it can provide information on ground 
motion in areas where InSAR data is absent. See, for example, the area shown on Figure 5-3 
near at the intersection of Euclid Avenue and Kimball Avenue where the Chino I Desalter 
wells pump groundwater from the deep aquifer system. The survey data indicated maximum 
land subsidence of -0.24 ft in this area during 2005-2008.  
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5.4 Analysis of Ground Surface Displacement  

Historical ground motion data (shown in Figure 5-1) and recent ground motion data (shown 
in Figures 5-2 and 5-3) indicate that land subsidence concerns in the Chino Basin are confined 
to certain portions of MZ1 and MZ2. These “areas of subsidence concern” are delineated and 
labeled in Figures 5-2 and 5-3. Besides the MZ1 Managed Area, Watermaster has designated 
four additional areas of subsidence concern: the Central MZ1 Area, the Pomona Area, the 
Ontario Area, and the Southeast Area.  

The recent land subsidence that has been occurring in each of these areas is mainly controlled 
by recent and/or historical changes in groundwater levels, which, in turn, are mainly 
controlled by pumping and recharge.  

Below, the relationships between groundwater pumping, aquifer recharge, groundwater levels, 
and ground motion, which help to reveal cause and effect; the current state of ground motion; 
and the nature of current land subsidence (i.e. elastic and/or inelastic, differential, etc.), are 
discussed by area of concern. 

5.4.1 MZ1 Managed Area 

Within the MZ1 Managed Area, pumping of the deep confined aquifer system causes water 
level drawdowns that are much greater in magnitude and lateral extent than drawdowns 
caused by pumping of the shallow aquifer system. Artificial recharge in the northern portions 
of MZ1 appears to have no immediate impact on groundwater levels in the deep aquifer 
system in the MZ1 Managed Area. These conclusions were established during the IMP 
(WEI, 2006b) and are shown graphically in Figure 5-4. 

Figures 5-4 and 5-5 also show vertical ground motion at the Deep Extensometer at Ayala Park 
and at a benchmark monument (137/53) at the corner of Schaefer Avenue and Central 
Avenue. About -2.5 ft of subsidence occurred in portions of the MZ1 Managed Area from 
1987-2000, but very little inelastic subsidence has occurred since 2000, and no additional 
ground fissuring has been observed.  

Another conclusion of the IMP was that groundwater-level drawdowns due to pumping of the 
deep aquifer system can cause inelastic (permanent) compaction of the aquifer-system 
sediments, which results in permanent land subsidence. The initiation of inelastic compaction 
within the aquifer system was identified during the IMP when water levels fell below a depth 
of about 250 feet in the PA-7 piezometer at Ayala Park. From 2005 to 2008, water levels at 
PA-7 did not decline below 250 ft-brp , and very little, if any, inelastic compaction was 
recorded in the MZ1 Managed Area. Data from the MZ1 Managed Area are further analyzed 
in the 2008 MZ1 Annual Report (in preparation).  

The IMP also identified a previously undetected barrier to groundwater flow on the east side 
of the MZ1 Managed Area. This barrier is located within the deep aquifer system and is 
aligned with the historical zone of ground fissuring (see Figure 5-3). Pumping from the deep 
aquifer system has been limited to the area west of the barrier, and the resulting drawdowns 
have not propagated eastward across the barrier. Thus, historical compaction occurred within 
the deep system on the west side of the barrier but not on the east side. Concentrated 
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differential subsidence across the barrier is the most likely cause of the ground fissuring 
observed in the early 1990s. The rate of land subsidence decreased to almost zero in the MZ1 
Managed Area in the mid-1990s, and no additional ground fissuring has been observed. 

5.4.2 Central MZ1 Area 

The Central MZ1 Area is located directly north of the MZ1 Managed Area (see Figure 5-3). 
Figures 5-6 and 5-7 display time histories of groundwater pumping, aquifer recharge, 
groundwater levels, and ground motion in the Central MZ1 Area. 

The ground motion time histories for Central MZ1 is similar to that of the MZ1 Managed 
Area—as much as -2.2 ft of inelastic subsidence occurred at the corner of Philadelphia and 
Monte Vista Avenue from 1987-2000, but very little inelastic subsidence has occurred since 
2000. This similarity suggests a relationship to the causes of land subsidence in the MZ1 
Managed Area; however, there is very little historical groundwater level data in this area to 
confirm this relationship.  

Most of the wells with historical groundwater level records are in the northern part of Central 
MZ1 (see Figure 5-3) where historical subsidence was not as pronounced. From about 1935 to 
1978, groundwater levels in these wells declined by about 150 ft. Groundwater levels increase 
by about 50 ft during the 1980s and remained relatively stable until 2005. Since 2005, 
groundwater levels have increased by about 25 ft, which is likely due to decreased pumping 
and increased recharge in MZ1. 

5.4.3 Pomona Area 

The Pomona Area is located directly north of the Central MZ1 Area (see Figure 5-3). 
Figures 5-8 and 5-9 display time histories of groundwater pumping, aquifer recharge, 
groundwater levels, and ground motion in the Pomona Area. 

The ground motion time histories of the Pomona Area is based solely on InSAR data from 
1992 to 1995, 1995 to 2000, and 2005 to 2008. These data indicate that land subsidence has 
occurred continuously in this area, generally at a rate of about 0.07 ft/yr. The rate of 
subsidence appears to be decreasing gradually with time.  

From about 1935 to 1978, groundwater levels in the Pomona Area declined by about 175 ft or 
more. Groundwater levels increased by about 50 to 100 ft during the 1980s. From about 1990 
to 2004, groundwater levels declined again by about 25 to 50 ft. And from 2004 to 2008, 
groundwater levels increased by about 25 to 50 ft. The groundwater level changes from 1990 
to 2008 appear to be closely related to pumping and recharge in MZ1.  

The observed, continuous land subsidence cannot be explained entirely by the corresponding 
changes in groundwater levels during this time (1992-2008). A plausible explanation for the 
subsidence is that thick, slowly-draining aquitards are compacting in response to the historical 
drawdowns that occurred from 1935 to 1978 (see Figure 5-9). 

Lastly, the InSAR data in Figure 5-3 shows a steep gradient of subsidence across the San Jose 
Fault, indicating the potential for the accumulation of horizontal strain in the shallow 
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sediments and the possibility of ground fissuring. Ground fissuring is the main 
subsidence-related threat to infrastructure. 

5.4.4 Ontario Area 

The Ontario Area is located east of the Central MZ1 and the Pomona Areas (see Figure 5-3). 
Figures 5-10 and 5-11 display time histories of groundwater pumping, aquifer recharge, 
groundwater levels, and ground motion in the Ontario Area. 

The ground motion time histories of the Ontario Area is based solely on InSAR data from 
1992 to 1995, 1995 to 2000, and 2005 to 2008. These data indicate that land subsidence has 
occurred continuously in this area, generally at a rate of about 0.06 ft/yr. The rate of 
subsidence appears to be decreasing gradually with time.  

From about 1935 to 1978, groundwater levels in the Ontario Area declined by about 125 ft. 
Groundwater levels increased by about 10 to 20 ft during the early 1980s and have remained 
relatively stable since then.  

The observed continuous land subsidence from 1992 to 2008 is not explained by the relatively 
stable groundwater levels. A plausible explanation for the subsidence is that thick, 
slowly-draining aquitards are compacting in response to the historical drawdowns that 
occurred from 1935 to 1978 (see Figure 5-11).  

5.4.5 Southeast Area 

The Southeast Area is located east of the MZ1 Managed Area (see Figure 5-3). Figures 5-12 
and 5-13 display time histories of groundwater pumping, aquifer recharge, groundwater levels, 
and ground motion in the Southeast Area. 

The ground motion time histories of the Southeast Area is based solely on ground-level 
surveys performed from 1987to 2008. These data indicate that land subsidence has occurred 
continuously and slowly in this area, generally at a rate of about 0.02 ft/yr. However, the data 
also indicate that from 2005 to 2008 about -0.24 ft of subsidence occurred near the western 
portion of the Chino I Desalter well field where these wells are pumping from and causing 
drawdown within the deep confined aquifer system.  

There is very little historical groundwater level data for this area prior to about 1990. The data 
since 1990 indicate relatively stable groundwater levels.  

The observed slow but continuous land subsidence from 1987 to 2008 is not explained by the 
relatively stable groundwater levels. A plausible explanation for the subsidence is that thick, 
slowly-draining aquitards are compacting in response to the historical drawdowns that likely 
occurred prior to 1990. 

Lastly, the first ground fissures ever documented in the Chino Basin occurred in the Southeast 
Area in the early 1970s, but ground fissuring has not been observed in the Southeast Area 
since then.  
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5.5 Conclusions and Recommendations 

The conclusions and recommendations for Watermaster’s basin-wide ground-level monitoring 
program are provided below. 

• Land subsidence does not appear to be a concern in the eastern and northernmost 
portions of Chino Basin. In these areas, the underlying aquifer system is composed 
primarily of coarse-grained sediments that are not prone to compaction. 

• Land subsidence and the potential for ground fissuring are major concerns in the 
western and southern portions of the Chino Basin. In these areas, the underlying 
aquifer system consists of interbedded, fine-grained sediment layers (aquitards) that 
can drain and compact when groundwater levels decline in the adjacent coarse-grained 
aquifers. Ground fissuring has occurred in the past where land subsidence was 
differential (i.e. steep gradient of subsidence). Ground fissuring is the main 
subsidence-related threat to infrastructure. 

• Land subsidence has been persistent across most of the western and southern portions 
of the Chino Basin since, at least, 1987 when land subsidence monitoring began. In 
many of these areas, land subsidence continues even during periods of groundwater 
level recovery, indicating that thick, slowly-draining aquitards are compacting in 
response to the large historical drawdowns of 1935 to 1978. 

• Pumping-induced drawdown has caused accelerated occurrences of land subsidence in 
the recent past, including subsidence in the City of Chino during the early 1990s and, 
currently, in the vicinity of the Chino I Desalter well field. Watermaster should 
anticipate similar occurrences of land subsidence in areas (1) that are prone to 
subsidence and (2) where drawdown will occur in the future. 

• Watermaster will continue its basin-wide ground-level monitoring program, using 
InSAR and ground-level surveys. Watermaster will consider expanding the 
ground-level surveys to cover the area of the proposed Chino Creek Desalter Well 
Field. This is an area that is prone to subsidence, where drawdown may occur near 
where ground fissuring has occurred in the past, and where InSAR data is not 
currently available. Watermaster will also consider expanding the ground-level surveys 
to cover the Pomona and Ontario Areas. In general, InSAR data coverage is 
continuous and of high quality throughout both areas, so ground-level surveys would 
primarily provide supporting and confirmation data for the InSAR and would occur at 
a frequency of once every three to five years. 

• Watermaster will consider installing low-cost piezometer/extensometer facilities at 
appropriate locations in all Areas of Subsidence Concern. This type of facility has been 
successfully constructed and tested at Ayala Park in Chino. Such facilities record the 
requisite data (1) to monitor land subsidence and groundwater levels at high resolution 
and accuracy, (2) to provide the information necessary to characterize the elastic 
and/or inelastic nature of any land subsidence occurring in an area, (3) to provide the 
information necessary to develop criteria to manage subsidence, and (4) to provide the 
information necessary to characterize aquifer and aquitard properties that could be 
used in a predictive computer-simulation model of subsidence.  
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• Watermaster will consider building and calibrating predictive computer-simulation 
models of subsidence across all Areas of Subsidence Concern in the Chino Basin. 
These models would provide information on the rates and ultimate magnitude of land 
subsidence that could be associated with various basin management planning scenarios 
(i.e. pumping and recharge patterns). This information would be valuable to affected 
Watermaster parties. 

• Because ground fissuring caused by differential land subsidence is the main threat to 
infrastructure, Watermaster will periodically inspect for signs of ground fissuring in 
areas that are experiencing differential land subsidence. In addition, Watermaster will 
consider monitoring the horizontal strain across these zones of potential ground 
fissuring in an effort to better understand and manage ground fissuring.  

 

 









Figure 5-4
Groundwater Levels versus Ground Levels in the MZ1 Managed Area - 1993 to 2009
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Note: Discontinuities in the time series of ground levels are
represented by broken lines. The displacement that occurred during
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Figure 5-5
Groundwater Levels versus Ground Levels in the MZ1 Managed Area - 1935 to 2009
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Figure 5-6
Groundwater Levels versus Ground Levels in the Central MZ1 Area - 1993 to 2009
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represented by broken lines. The displacement that occurred during
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Figure 5-7
Groundwater Levels versus Ground Levels in the Central MZ1 Area - 1935 to 2009
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represented by broken lines. The displacement that occurred during
each discontinity is assumed to be zero, which may not be a valid assumption.



Figure 5-8
Groundwater Levels versus Ground Levels in the Pomona Area - 1993 to 2009
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Figure 5-9
Groundwater Levels versus Ground Levels in the Pomona Area - 1935 to 2009
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Figure 5-10
Groundwater Levels versus Ground Levels in the Ontario Area - 1993 to 2009
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represented by broken lines. The displacement that occurred during
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Figure 5-11
Groundwater Levels versus Ground Levels in the Ontario Area - 1930 to 2009
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represented by broken lines. The displacement that occurred during
each discontinity is assumed to be zero, which may not be a valid assumption.



Figure 5-12
Groundwater Levels versus Ground Levels in the Southeast Area - 1993 to 2009
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represented by broken lines. The displacement that occurred during
each discontinity is assumed to be zero, which may not be a valid assumption.



Figure 5-13
Groundwater Levels versus Ground Levels in the Southeast Area - 1930 to 2009
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Appendix B 
Groundwater Quality Maps 















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 
Groundwater Quality Exceedance Report 



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

1,1,1-Trichloroethane ug/L 200 n/a 200 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.46 0.7 1.02 1.36 4.46 1.446 2641 499 5 0

1,1,2,2-Tetrachloroethane ug/L n/a n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2313 477 0 0

1,1,2-Trichloro-1,2,2-trifluoroethane ug/L n/a n/a 1200 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.5 0.63 1.1 6.5 185 32.488 1694 396 6 0

1,1,2-Trichloroethane ug/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.11 0.45 0.81 2.3 3.8 1.293 2625 499 5 0

1,1-Dichloroethane ug/L n/a n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.1 0.56 1.3 3.4 6013 23.667 2730 509 39 11

1,1-Dichloroethene ug/L 7 n/a 6 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.19 1.94 5.4 11.8 190 13.667 2709 507 56 31

1,2,3-Trichloropropane ug/L n/a n/a n/a n/a 0.005

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.012 0.13 0.94 3.1 0.491 1192 375 25 23

1,2,4-Trichlorobenzene ug/L 70 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.5 0.5 0.5 0.5 0.5 1008 285 1 0

1,2,4-Trimethylbenzene ug/L n/a n/a n/a n/a 330

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2062 440 0 0

1,2-Dibromo-3-chloropropane ug/L 0.2 n/a 0.2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.01 0.11 0.16 0.24 0.639 0.185 880 301 16 4

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

1,2-Dichlorobenzene ug/L 600 n/a 600 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1200 292 0 0

1,2-Dichloroethane ug/L 5 n/a 0.5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.1 0.34 0.45 0.6 3.1 0.611 2714 508 27 17

1,2-Dichloropropane ug/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.12 0.36 0.5 1.1 3.6 0.933 2607 502 25 0

1,3,5-Trimethylbenzene ug/L n/a n/a n/a n/a 330

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1538 373 0 0

1,3-Dichloropropene ug/L n/a n/a 0.5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

94 94 94 96.5 95.25 790 238 2 2

1,4-Dichlorobenzene ug/L 75 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.13 0.15 0.17 0.21 0.57 0.215 1271 295 1 0

1,4-Dioxane ug/L n/a n/a n/a n/a 3

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.1 0.29 0.5 0.99 46 1.289 577 63 10 3

2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L 3E-05 n/a 3E-05 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0 0 0 192 98 1 0

2,4-Dichlorophenoxyacetic acid ug/L 70 n/a 70 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

2-Chlorotoluene ug/L n/a n/a n/a n/a 140

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1531 364 0 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

4-Chlorotoluene ug/L n/a n/a n/a n/a 140

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1532 365 0 0

Alachlor ug/L 2 n/a 2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

262 129 0 0

Aluminum mg/L n/a 2 1 0.2 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.005 0.058 0.2 1.1 240 3.145 1437 355 250 153

Antimony ug/L 6 n/a 6 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.159 0.6 0.8 1.1 8.3 1.066 1341 350 46 1

Arsenic mg/L 0.01 n/a 0.05 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.002 0.003 0.005 0.14 0.005 1565 381 247 24

Asbestos MFL 7 n/a 7 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.26 0.26 0.26 0.26 0.26 153 100 1 0

Atrazine ug/L 3 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.06 0.06 0.08 0.1 1.04 0.32 303 142 3 1

Barium mg/L 2 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.042 0.07 0.13 160 0.629 1396 354 291 10

Bentazon ug/L n/a n/a 18 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

221 112 0 0

Benzene ug/L 5 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.11 0.14 0.16 0.52 1.5 0.4 2674 508 6 1

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Benzo(a)pyrene ug/L 0.2 n/a 0.2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.02 0.02 0.02 0.02 0.02 265 131 1 0

Beryllium mg/L 0.004 n/a 0.004 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0 0.001 0.008 0.001 1346 350 52 2

Boron mg/L n/a n/a n/a n/a 1

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

-0.004 0.1 0.161 0.3 2.5 0.228 1260 299 105 3

Bromate mg/L 0.01 n/a 0.01 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2 1 0 0

Cadmium mg/L 0.005 n/a 0.005 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0 0 0.009 0 1355 351 140 1

Carbofuran ug/L 40 n/a 18 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

210 116 0 0

Carbon Disulfide ug/L n/a n/a n/a n/a 160

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.28 0.3 0.54 6.6 15.7 3.862 1102 272 8 0

Carbon Tetrachloride ug/L 5 n/a 0.5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.16 0.16 0.9 1.2 1.2 0.753 2323 477 3 2

Chlorate mg/L n/a n/a n/a n/a 0.8

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.021 0.021 0.061 0.063 0.063 0.048 3 2 2 0

Chlordane ug/L 2 n/a 0.1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Chloride mg/L n/a 250 n/a 250 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2.3 12 30 95 2700 68.323 2361 428 428 25

Chlorine mg/L 4 n/a 4 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

4.1 50 73 130 486 97.758 110 96 95 95

Chlorine Dioxide mg/L 0.8 n/a 0.8 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1 1 0 0

Chlorite mg/L 1 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

4 3 0 0

Chlorobenzene ug/L 100 n/a 70 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.28 0.6 0.79 1.4 1.7 0.962 2337 478 4 0

Chromium ug/L 100 n/a 50 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 3.5 6.5 13 1500 23.765 1762 372 329 30

Cis-1,2-Dichloroethene ug/L 70 n/a 6 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.1 0.7 2.4 6.3 71 6.832 2690 509 43 10

Color Assessment n/a 15 n/a 15 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1 3 5 5 100 6.707 1483 377 182 21

Copper mg/L 1.3 1 1.3 1 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.001 0.002 0.004 150 0.504 1768 370 277 8

Cyanide ug/L 200 n/a 150 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

8.46 8.46 8.46 8.46 8.46 450 173 1 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Dalapon ug/L 200 n/a 200 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Di(2-ethylhexyl)adipate ug/L 400 n/a 400 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

260 128 0 0

Di(2-ethylhexyl)phthalate ug/L 6 n/a 4 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.77 1.3 3.3 8.3 440 36.405 261 124 9 4

Dichlorodifluoromethane ug/L n/a n/a n/a n/a 1000

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.17 0.5 0.8 2.5 29 3.07 2323 476 17 0

Dichloromethane ug/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.15 0.17 0.25 0.9 3 0.589 2468 482 53 0

Dinoseb ug/L 7 n/a 7 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Diquat ug/L 20 n/a 20 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

198 108 0 0

Endothall ug/L 100 n/a 100 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

215 109 0 0

Endrin ug/L 2 n/a 2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

231 122 0 0

Ethylbenzene ug/L 700 n/a 300 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.5 0.6 0.8 1.3 1.7 1.025 2380 481 8 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Ethylene Dibromide ug/L 0.05 n/a 0.05 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.02 0.02 0.02 0.02 0.02 0.02 1227 360 1 0

Fluoride mg/L 4 2 2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.05 0.2 0.3 0.7 7.6 0.538 1553 271 265 4

Foaming Agents mg/L n/a 0.5 n/a 0.5 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.005 0.06 0.08 0.14 18 0.237 1140 226 76 2

Glyphosate ug/L 700 n/a 700 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

196 109 0 0

Gross Alpha pci/L 15 n/a 15 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 1.6 2.91 4.94 42 4.283 440 127 93 7

Haloacetic Acids 5 (HAA5) ug/L 60 n/a 60 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1.5 8.9 11.8 13.6 90 14.747 24 7 4 1

Heptachlor ug/L 0.4 n/a 0.01 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

232 122 0 0

Heptachlor Epoxide ug/L 0.2 n/a 0.01 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

231 122 0 0

Hexachlorobenzene ug/L 1 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

271 137 0 0

Hexachlorocyclopentadiene ug/L 50 n/a 50 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

265 131 0 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Iron mg/L n/a 0.3 n/a 0.3 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.001 0.063 0.231 1.19 1714 7.298 2174 451 299 185

Isopropylbenzene ug/L n/a n/a n/a n/a 770

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2015 438 0 0

Lead mg/L 0.015 n/a 0.015 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0.001 0.002 0.087 0.002 1365 353 189 7

Lindane ug/L 0.2 n/a 0.2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

231 122 0 0

Manganese mg/L n/a 0.05 n/a 0.05 0.5

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.006 0.022 0.065 140 0.499 1752 281 167 58

Mercury mg/L 0.002 n/a 0.002 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0 0 0.002 0 1067 327 55 0

Methoxychlor ug/L 40 n/a 30 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 120 0 0

Methyl Isobutyl Ketone ug/L n/a n/a n/a n/a 120

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

5.3 5.3 5.3 5.3 5.3 2233 440 1 0

Methyl Tert-Butyl Ether ug/L n/a n/a 13 5 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.3 11 41 93 5800 136.23 2364 488 11 3

Molinate ug/L n/a n/a 20 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

298 133 0 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

n-Butylbenzene ug/L n/a n/a n/a n/a 260

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1531 364 0 0

N-Nitrosodimethylamine ug/L n/a n/a n/a n/a 0.01

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.006 0.006 0.006 0.006 0.006 68 34 1 0

N-Nitrosodipropylamine ug/L n/a n/a n/a n/a 0.01

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

3 1 0 0

n-Propylbenzene ug/L n/a n/a n/a n/a 260

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1532 365 0 0

Naphthalene ug/L n/a n/a n/a n/a 17

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.6 0.6 0.6 0.7 0.7 0.633 987 259 3 0

Nickel mg/L n/a n/a 0.1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.002 0.003 0.007 0.66 0.013 1340 349 253 7

Nitrate-Nitrogen mg/L 10 n/a 10 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.009 3.388 7.677 15.806 200 12.759 8891 594 588 395

Nitrite-Nitrogen mg/L 1 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.05 0.1 0.15 35 1.759 1827 402 124 6

Odor TON n/a 3 n/a 3 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1 1 1 2 40 1.69 1371 366 315 28

Oxamyl ug/L 200 n/a 50 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

210 116 0 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Pentachlorophenol ug/L 1 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

234 123 0 0

Perchlorate ug/L n/a n/a 6 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.81 6 11 20 870 21.406 2260 513 252 188

pH pH n/a 8.5 n/a n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 7.3 7.64 7.9 770 7.921 2319 394 394 14

Picloram ug/L 500 n/a 500 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Polychlorinated Biphenyls ug/L 0.5 n/a 0.5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

225 117 0 0

Propachlor ug/L n/a n/a n/a n/a 90

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

183 85 0 0

Ra 226 + Ra 228 pci/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.16 0.5 0.5 0.57 0.8 0.513 20 15 6 0

Sec-Butylbenzene ug/L n/a n/a n/a n/a 260

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1518 364 0 0

Selenium mg/L 0.05 n/a 0.05 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.002 0.004 0.006 0.045 0.005 1333 350 196 0

Silver mg/L n/a 0.1 n/a 0.1 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0 0 0.014 0 1369 350 80 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Silvex ug/L 50 n/a 50 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Simazine ug/L 4 n/a 4 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.05 0.05 0.2 0.4 0.92 0.274 311 148 6 0

Specific Conductance (lab) umhos/cm n/a n/a n/a 900 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

60 375 540 1100 1600000 3016.663 2124 335 335 121

Strontium-90 pci/L n/a n/a 8 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

-0.35 0 0.103 0.3 1.2 0.217 63 19 18 0

Styrene ug/L 100 n/a 100 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2291 478 0 0

Sulfate mg/L n/a 250 n/a 250 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2.4 17 50 120 1200 82.22 2913 527 527 41

TDS mg/L n/a 500 n/a 500 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

48 260 380 760 4790 553.745 3945 425 425 221

Tert-Butyl Alcohol ug/L n/a n/a n/a n/a 12

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2 2.1 9.7 22 150 37.16 968 232 3 1

Tert-Butylbenzene ug/L n/a n/a n/a n/a 260

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1530 365 0 0

Tetrachloroethene ug/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.14 1 1.8 5.7 182 7.975 3357 568 114 37

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Thallium ug/L 2 n/a 2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

-2.406 0.14 0.19 0.38 30.72 1.933 1260 349 41 6

Thiobencarb ug/L n/a n/a 70 1 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

407 159 0 0

Toluene ug/L 1000 n/a 150 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.11 0.5 0.71 2 9.8 1.694 2591 490 31 0

Total Xylene ug/L 10000 n/a 1750 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1543 392 0 0

Toxaphene ug/L 3 n/a 3 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Trans-1,2-Dichloroethene ug/L 100 n/a 10 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.2 0.28 0.72 1.7 7.73 1.313 2703 509 12 0

Trichloroethene ug/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.13 1.8 3.8 18 5620 64.883 3412 569 241 115

Trichlorofluoromethane ug/L n/a n/a 150 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.07 0.3 0.42 0.62 19 1.663 2042 420 18 0

Trihalomethanes ug/L 80 n/a 80 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.5 1.6 4.8 64.5 87.3 28.432 618 215 23 2

Tritium pci/L n/a n/a 20000 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

-199 -12.6 25.7 287 596 118.69 65 18 18 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL
Turbidity NTU 5 n/a n/a 5 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances
0 0.21 0.52 2.6 2880 21.599 1699 360 320 78

Uranium pci/L n/a n/a 20 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances
0.48 1.58 2.77 5.48 20.5 4.319 175 54 53 1

Vanadium mg/L n/a n/a n/a n/a 0.05

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances
0.001 0.009 0.013 0.025 0.31 0.02 817 290 286 25

Vinyl Chloride ug/L 2 n/a 0.5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances
2389 483 0 0

Zinc mg/L n/a 5 n/a 5 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances
0.001 0.003 0.006 0.014 9.853 0.061 1804 369 264 1

Primary EPA MCL                Primary EPA MCLs are federally enforceable limits for chemicals in drinking water and are set as close as feasible to the corresponding EPA MCLG.

Secondary EPA                    Secondary EPA MCLs apply to chemicals in drinking water that adversely affect its odor, taste, or appearance. Secondary EPA MCLs are not based on direct health effects 
 associated with the chemical.  Secondary MCLs are consdered desireable goals and are not federally enforceable

.

Primary CA MCL                  Primary CA MCLs are analogous to Primary EPA MCLs and are enforceable at the state level . If the California DHS has adopted a more stringent primary MCL than the EPA MCL, 
the primary CA MCL sould be enforceable.

Secondary CA                      Secondary CA MCLs are analogous to Secondary EPA MCLs and are applicable at the state level. If the California DHS has adopted a more stringent secondary MCL than the EPA 
MCL, the secondary CA MCL would be applied. 

CA NL                                   California Notification Levels are health -based criteria similar to US EPA Health Advisories. CA NLs are not enforceable, but are levels at which the California Department of Health 
                                              Services strongly urges water purveyors to take corrective actions.

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:
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GRCC Groundwater Recharge Coordination Committee 

HCMP Hydraulic Control Monitoring Program 

IEUA Inland Empire Utilities Agency 



Optimum Basin Management Program Table of Contents 
2008 State of the Basin Report  

 

ix November 2009 

007-007-074  

 

Acronyms, Abbreviations, and Initialisms 

InSAR Synthetic Aperture Radar Interferometry 

ISOB Initial State of the Basin 

JCSD Jurupa Community Services District 

M&RP Monitoring and Reporting Program 

MCL maximum contaminant level  

mg/L milligrams per liter 

MSL Milliken Sanitary Landfill 

MVSL Mid-Valley Sanitary Landfill 

MVWD Monte Vista Water District 

MWDSC Metropolitan Water District of Southern California 

MZ Management Zone 

NDMA N-nitrosodimethylamine 

NO3 - N Nitrate expressed as nitrogen 

NPL National Priorities List 

OBMP Optimum Basin Management Program 

OIA Ontario International Airport 

PBMZ Prado Basin Management Zone 

PCBs polychlorinated biphenyls 

PCE tetrachloroethene 

ROD Records of Decision 

RP Regional Plant 

RWQCB Regional Water Quality Control Board 

SARWC Santa Ana River Water Company 

SOB State of the Basin 

SWP State Water Project 

SWQIS State Water Quality Information System 

TCE trichloroethene 

TDS total dissolved solids 

TOC total organic carbon 

US EPA US Environmental Protection Agency 

USGS US Geological Survey 

USL Upland Sanitary Landfill 
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Acronyms, Abbreviations, and Initialisms 

VOC volatile organic chemical 

Watermaster Chino Basin Watermaster 

WEI Wildermuth Environmental, Inc. 

WQS water quality standard 
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ES-1 Summary and Background 

The baseline for the ISOB was on or about July 1, 2000—the point in time that represents the 
start of Optimum Basin Management Program (OBMP) implementation. The State of the 
Basin (SOB) reports serve as a metric for measuring OBMP implementation progress. This 
current SOB report contains water level, water quality, ground-level, and other data through 
2007/08 and describes Watermaster activity through fall 2008. 

The intent of this report is twofold: 
• During Watermaster fiscal year 2000/01, several OBMP-spawned investigations and 

initiatives commenced, encompassing groundwater level and quality, ground level, 
annual recharge assessment, recharge master planning, hydraulic control, desalter 
planning and engineering, and meter installation. This report describes the progress 
made in these activities through the fall of 2008.  

• This report also describes the general state of the basin with respect to groundwater 
levels, groundwater quality, subsidence, recharge, and hydraulic control. 

ES-2 Section 2 – General Hydrologic Condition 

The Chino Basin covers about 220 square miles. Figure 2-1 shows the location of the Chino 
Basin within the context of the Santa Ana River watershed. The watershed of the Chino Basin 
is almost identical to the Santa Ana River at Prado, the exception being the addition of the 
Temescal Creek watershed that enters the Prado Dam reservoir just upstream of the dam and 
for practical purposes contributes negligible inflow to the Chino Basin. In total, the watershed 
area for streams crossing the Chino Basin is about 1490 square miles.  

The Chino Basin has a semi-arid Mediterranean climate. Precipitation is a major source of 
local groundwater recharge for the Basin and thus, the availability of this recharge can be 
understood by analyzing long-term precipitation records. 

The hydrologic regime in the Chino Basin has important implications for water supply and 
groundwater management. The occurrence of long dry periods, characteristic of the region’s 
climate, limit the recharge of precipitation and storm water recharge for years at a time and 
requires management strategies that conserve precipitation and storm water recharge 
whenever available. The amount of stormwater produced per unit of precipitation has 
increased over time due to urbanization and will continue to increase in the future as the 
remaining undeveloped and agricultural land uses are converted to developed uses. 

ES-3 Section 3 – Basin Operations and Groundwater Monitoring 

Future re-determinations of safe yield for the Chino Basin will be based largely on accurate 
estimations of groundwater production, artificial recharge, and basin storage changes over 
time. Watermaster is actively improving its programs to track production, recharge, and 
groundwater levels (storage). A meter installation program has improved production estimates 
in the agricultural areas. Watermaster continues to implement comprehensive, high-frequency, 
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groundwater-level monitoring programs across the basin to support various OBMP-related 
activities. Since 2003, Watermaster has been installing pressure transducers/data loggers in 
many of the wells it monitors for water levels to improve data quality. In addition, nine (9) 
nested sets of monitoring wells have been installed in the southern Chino Basin for the 
HCMP and provide highly detailed, depth-specific piezometric (and water quality) data. It is 
likely that additional monitoring wells will need to be constructed in southern Chino Basin as 
private wells (that are currently being used for monitoring by Watermaster) are destroyed as 
agricultural land uses convert to urban. 

The following are the general trends in groundwater production: 
• There was a basin-wide increase in the number of wells producing over 1,000 AFY 

between 1978 and 2008. This is consistent with (1) the land use transition from 
agricultural to urban, (2) the trend of increasing imported water costs, and (3) the use 
of desalters.  

• Since the implementation of the OBMP in 2000, the number of active production 
wells just north of the Santa Ana River has decreased. This is consistent with the 
conversion of land use from agricultural to urban that has been occurring in the area. 

• Since the implementation of the OBMP in 2000, desalter pumping has commenced 
and has progressively increased; in 2007/08, desalter pumping reached a historical 
high of 26,972 AF. 

• Since the implementation of the OBMP in 2000, the number of wells that produce 
over 1,000 AFY on the west side of Chino Basin (west of Euclid Avenue) has 
decreased. This is consistent with (1) the implementation of the MZ1 Interim 
Management Plan, which reduced pumping by up to 3,000 AFY in the Chino area, and 
(2) the reduced pumping by the City of Pomona, the Monte Vista Water District, and 
the City of Chino Hills from 2003 to 2008 as these agencies have been participating in 
in-lieu recharge for the Dry Year Yield program. 

• Agricultural Pool pumping continues to decline. In 2007/08, total production for the 
Agricultural Pool fell to 30,910 AF, the lowest production on record for the pool. In 
accordance with the hypothesis that urbanization is the cause of decreased agricultural 
production, Appropriative Pool production tends to increase at approximately the 
same rate that Agricultural Pool production decreases.  

As required by the Peace Agreement and summarized in the OBMP Recharge Master Plan, 
Watermaster initiated the Chino Basin Groundwater Recharge Program. This is a 
comprehensive program to enhance water supply reliability and improve the groundwater 
quality of local drinking water wells throughout the Chino Basin by increasing the recharge of 
storm water, imported water, and recycled water. 

There are 21 Chino Basin recharge facilities described in the OBMP Recharge Master Plan, 
Phase II Report (WEI, 2001).  

The following are the general trends in groundwater recharge: 

• Since 2000, total storm water recharge has averaged approximately 4,600 AFY. During 
2006/07 and 2007/08, total storm water recharge in the Chino Basin was 
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approximately 4,600 and 9,900 AF, respectively. 

• Since 2000, the total supplemental water recharge—consisting of imported and 
recycled waters—has averaged approximately 11,500 AFY. During 2006/07 and 
2007/08, total supplemental water recharge in the Chino Basin was approximately 
6,350 and 2,400 AF, respectively. 

The Chino Basin groundwater level analysis for fall 2008 revealed notable pumping 
depressions in the groundwater level surface that interrupt the general flow pattern 
surrounding the Chino I & Chino II Desalter well fields. There are also discernible 
groundwater level depressions in the northern portion of MZ1 (Montclair and Pomona areas) 
and directly southwest of the Jurupa Hills due to local groundwater production. 

Watermaster has developed a Geographic Information System model to estimate groundwater 
storage changes from groundwater level contour maps. This model was utilized to estimate 
storage changes during the period following OBMP implementation. During the 2006 to 08 
period, storage changed by about -54,000 AF. The total change in storage since 
implementation of the OBMP (2000-08) is approximately -62,000 AF.  

With regard to hydraulic control, since 2000, pumping at the Chino I Desalter well field has 
generally flattened the regional hydraulic gradient within the shallow aquifer system around 
the western half of the Chino I Desalter well field and has created a capture zone surrounding 
the eastern half of the well field. Piezometric data suggest a significant reduction in the 
southward component of the hydraulic gradient around the western half of the Chino I 
Desalter well field but do not indicate a gradient reversal (northward component) and, hence, 
do not yet provide compelling evidence for complete hydraulic control at the Chino I Desalter 
well field. The ultimate fate of groundwater that flows past the Chino I Desalter well field is 
continued flow southward toward Prado Basin where groundwater rises to become surface 
water in the tributaries of Prado Basin. 

ES-4 Section 4 – Groundwater Quality 

Watermaster continues to monitor water quality in the basin and stores these data in a 
relational database, which also includes all of the historical data that Watermaster has been 
able to acquire for wells in the region. Watermaster has instituted a cooperative process 
whereby water quality data are acquired on a routine basis from the appropriators. This 
alleviates some of the data quality control issues with downloading data from the state water 
quality database. 

Groundwater quality in Chino Basin is generally very good with better groundwater quality 
found in the northern portion of Chino Basin where recharge occurs. Salinity (TDS) and 
nitrate-nitrogen concentrations increase in the southern portion of Chino Basin. Between July 
2003 and June 2008, 32 percent of the wells south of Highway 60 had TDS concentrations 
below the secondary MCL, an improvement from the 20 percent reported in the 2006 State of 
the Basin Report (period of July 2001 through June 2006). In some places, wells with low TDS 
concentrations are proximate to wells with higher TDS concentrations, suggesting a vertical 
stratification of water quality. Between July 2003 and June 2008, about 69 percent of the wells 
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sampled south of Highway 60 had nitrate-nitrogen concentrations greater than the MCL, an 
improvement from the 80 percent reported in the 2006 State of the Basin Report (period of 
July 2001 through June 2006). However, please note that these statistical improvements may 
be an artifact of sampling occurrence and frequency.  

Other constituents that impact groundwater quality from a regulatory or Basin Plan 
standpoint include certain VOCs, arsenic, and perchlorate. As discussed in Section 4.3.4, there 
are a number of point source releases of VOCs in the Chino Basin that are in various stages of 
investigation or cleanup. There are also known point source releases of perchlorate 
(Milliken Valley Sanitary Landfill, Stringfellow, etc.), and non-point source related perchlorate 
contamination appears to have resulted from natural and anthropogenic sources. Arsenic at 
levels above the WQS appears to be limited to the deeper aquifer zone near the City of Chino 
Hills. Hexavalent chromium, while not currently a groundwater quality issue in the Chino 
Basin, may become so, depending on the promulgation of future standards.  

The Initial State of the Basin and subsequent State of the Basin Reports discussed the need for 
future long-term monitoring. Due to commercial and residential development in the Chino 
Basin area; many of the private agricultural wells south of State Route 60 that have been used 
for monitoring activities are being destroyed as land is developed. In response to the loss of 
historically utilized wells, Watermaster developed a water quality key well program. This 
program designates a series of wells across a wide areal distribution for long-term monitoring 
activities. This key well monitoring program provides a good representation of the areal 
groundwater quality in this portion of the basin. Watermaster’s program relies on municipal 
producers, government agencies, and private consultants to supply their groundwater quality 
data on a cooperative basis. Watermaster supplements these data with data obtained through 
its own sampling and analysis program of private wells in the area generally south of State 
Route 60. As with past water quality monitoring, the results will be added to the Watermaster 
database.  

Point sources of concern are critical to the overall quality of Chino Basin groundwater. To 
ensure that Chino Basin groundwater remains a sustainable resource, it is of the utmost 
importance that Watermaster closely monitor point sources and emerging contaminates. It is 
recommended that Watermaster continue to work closely with the RWQCB and potentially 
responsible parties within the Chino Basin. This will allow for up-to-date understanding of 
groundwater quality, investigations, remediation activities, and potential mutually beneficial 
remedial options through Chino Basin desalting facilities.  

ES-5 Section 5 – Ground-Level Monitoring 

Implementation of the MZ1 Plan began in 2008. The MZ1 Plan calls for (1) the continued 
scope and frequency of monitoring implemented during the IMP within the MZ1 Managed 
Area and (2) expanded monitoring of the aquifer system and land subsidence in other areas of 
the Chino Basin where the Interim Management Plan (IMP) indicated concern for future 
subsidence and ground fissuring. The expanded monitoring efforts outside of the MZ1 
Managed Area are consistent with the requirements of PE1.  

Watermaster’s current ground-level monitoring program includes: 
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• Piezometric Levels. Piezometric levels are an important part of the ground-level 
monitoring program because piezometric changes are the mechanism for aquifer-
system deformation and land subsidence.  

• Aquifer-System Deformation. Watermaster records aquifer-system deformation at the 
Ayala Park Extensometer facility where two extensometers record the vertical 
component of aquifer-system compression and/or expansion once every 15 minutes. 

• Vertical Ground-Surface Deformation. Watermaster monitors vertical ground-surface 
deformation via the ground-level surveying and remote sensing (InSAR) techniques 
established during the IMP.  

• Horizontal Ground-Surface Deformation. Watermaster monitors horizontal ground-surface 
displacement across the eastern side of the subsidence trough and the adjacent area 
east of the barrier/fissure zone. These data, obtained by electronic distance 
measurements (EDMs), are used to characterize the horizontal component of land 
surface displacement caused by groundwater production on either side of the fissure 
zone. 

The conclusions and recommendations for Watermaster’s basin-wide ground-level monitoring 
program are provided below: 

• Land subsidence does not appear to be a concern in the eastern and northernmost 
portions of Chino Basin. In these areas, the underlying aquifer system is composed 
primarily of coarse-grained sediments that are not prone to compaction. 

• Land subsidence and the potential for ground fissuring are major concerns in the 
western and southern portions of the Chino Basin. In these areas, the underlying 
aquifer system consists of interbedded, fine-grained sediment layers (aquitards) that 
can drain and compact when groundwater levels decline in the adjacent coarse-grained 
aquifers. Ground fissuring has occurred in the past where land subsidence was 
differential (i.e. steep gradient of subsidence). Ground fissuring is the main 
subsidence-related threat to infrastructure. 

• Land subsidence has been persistent across most of the western and southern portions 
of the Chino Basin since, at least, 1987 when land subsidence monitoring began. In 
many of these areas, land subsidence continues even during periods of groundwater 
level recovery, indicating that thick, slowly-draining aquitards are compacting in 
response to the large historical drawdowns of 1935 to 1978. 

• Pumping-induced drawdown has caused accelerated occurrences of land subsidence in 
the recent past, including subsidence in the City of Chino during the early 1990s and, 
currently, in the vicinity of the Chino I Desalter well field. Watermaster should 
anticipate similar occurrences of land subsidence in areas (1) that are prone to 
subsidence and (2) where drawdown will occur in the future. 

• Watermaster will continue its basin-wide ground-level monitoring program, using 
InSAR and ground-level surveys. Watermaster will consider expanding the ground-
level surveys to cover the area of the proposed Chino Creek Desalter Well Field. This 
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is an area that is prone to subsidence, where drawdown is planned near where ground 
fissuring has occurred in the past, and where InSAR data is not currently available. 
Watermaster will also consider expanding the ground-level surveys to cover the 
Pomona and Ontario Areas. In general, InSAR data coverage is continuous and of 
high quality throughout both areas, so ground-level surveys would primarily provide 
supporting and confirmation data for the InSAR and would occur at a frequency of 
once every three to five years. 

• Watermaster will consider installing low-cost piezometer/extensometer facilities at 
appropriate locations in all Areas of Subsidence Concern. This type of facility has been 
successfully constructed and tested at Ayala Park in Chino. Such facilities record the 
requisite data (1) to monitor land subsidence and groundwater levels at high resolution 
and accuracy, (2) to provide the information necessary to characterize the elastic 
and/or inelastic nature of any land subsidence occurring in an area, and (3) to provide 
the information necessary to characterize aquifer and aquitard properties that could be 
used in a predictive computer-simulation model of subsidence.  

• Watermaster will consider building and calibrating predictive computer-simulation 
models of subsidence across all Areas of Subsidence Concern in the Chino Basin. 
These models would provide information on the rates and ultimate magnitude of land 
subsidence that could be associated with various basin management planning scenarios 
(i.e. pumping and recharge patterns). This information would be valuable to affected 
Watermaster parties. 

• Because ground fissuring caused by differential land subsidence is the main threat to 
infrastructure, Watermaster will periodically inspect for signs of ground fissuring in 
areas that are experiencing differential land subsidence. In addition, Watermaster will 
consider monitoring the horizontal strain across these zones of potential ground 
fissuring in an effort to better understand and manage ground fissuring. 
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Section 1 − Introduction 

1.1 Background 

The Chino Basin Watermaster (Watermaster) completed the Initial State of the Basin (ISOB) 
Report in October 2002. The baseline for the ISOB was on or about July 1, 2000—the point 
in time that represents the start of Optimum Basin Management Program (OBMP) 
implementation. The ISOB and subsequent State of the Basin (SOB) reports serve as a metric 
for measuring OBMP implementation progress. This current SOB report contains water level, 
water quality, ground-level, and other data through 2007/08 and describes Watermaster 
activity through fall 2008. 

The OBMP was developed for the Chino Basin (see Figure 1-1 for the location of Chino 
Basin and its management zones) pursuant to the Judgment (Chino Basin Municipal Water 
District v. City of Chino, et al.) and the February 19, 1998 ruling (WEI, 1999). Pursuant to the 
OBMP Phase 1 Report, the Peace Agreement and associated Implementation Plan, and the 
November 15, 2001 Court Order, Watermaster staff has prepared this State of the Basin 
(SOB) Report. The intent of this report is twofold: 

• During Watermaster fiscal year 2000/01, several OBMP-spawned investigations and 
initiatives commenced, encompassing groundwater level and quality, ground level, 
annual recharge assessment, recharge master planning, hydraulic control, desalter 
planning and engineering, and meter installation. This report describes the progress 
made in these activities through the fall of 2008.  

• This report also describes the general state of the basin with respect to groundwater 
levels, groundwater quality, ground surface levels (subsidence), recharge, and hydraulic 
control. 

1.2 Report Organization 

Executive Summary: The Executive Summary provides a brief overview of the OBMP and its 
results. 

Section 1 – Introduction: This section describes the project background, summarizes the project 
objectives, and provides an outline. 

Section 2 – General Hydrologic Condition: Section 2 describes the general hydrologic condition of 
the Chino Basin. 

Section 3 – Basin Operations and Groundwater Level Monitoring: Section 3 describes Basin 
operations, including groundwater level, groundwater quality, groundwater production, 
recharge, and ground surface monitoring efforts. 

Section 4 – Groundwater Quality: Section 4 describes historical and current groundwater quality 
and lists and describes point sources of concern. 
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Section 5 – Ground Level Monitoring: Section 5 describes ground surface monitoring in the Basin 
using InSAR and traditional leveling surveys, describes areas of subsidence concern, and 
presents the results of the subsidence analyses. 

Section 6 – References: Section 6 contains the references consulted in this investigation. 
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Section 2 – General Hydrologic Condition 

The Chino Basin covers about 220 square miles. Figure 2-1 shows the location of the Chino 
Basin within the context of the Santa Ana River watershed. The watershed of the Chino Basin 
is almost identical to the Santa Ana River at Prado, the exception being the addition of the 
Temescal Creek watershed that enters the Prado Dam reservoir just upstream of the dam and 
for practical purposes contributes negligible inflow to the Chino Basin. The Santa Ana River 
watershed area tributary to the Chino Basin at the MWD Crossing is about 852 square miles. 
The area tributary to the Chino Basin down stream of the MWD Crossing is about 414 square 
miles and includes the watershed areas of San Antonio and Chino Creeks, Cucamonga Creek, 
Day Creek, the East Etiwanda and San Sevaine Creeks, and small drainages from the Riverside 
and Arlington areas south of the Santa Ana River. In total, the watershed area for streams 
crossing the Chino Basin is about 1490 square miles. The time of concentration1 for the Santa 
Ana River at the MWD Crossing is estimated to be between one to two days. By contrast the 
time of concentrations for streams discharging from north to south over the Chino Basin is a 
few hours. 

2.1 Precipitation 

The Chino Basin has a semi-arid Mediterranean climate. Precipitation is a major source of 
local groundwater recharge for the Basin and thus, the availability of this recharge can be 
understood by analyzing long-term precipitation records. Four precipitation stations in the 
Basin were used to characterize the long-term precipitation patterns in the Basin. The location 
of the precipitation station used herein to construct the Claremont/Montclair hybrid 
(combined records of 1034 and 1137)2 station and the Ontario hybrid (combined records of 
1017 and 1075) station records are shown in Figure 2-1. A third station of historical 
prominence in the Santa Ana watershed, the San Bernardino Hospital station, was used to 
characterize the historical precipitation upstream of the Chino Basin. The location of the 
San Bernardino Hospital station (2146) is shown in Figure 2-1. Table 2-1 lists annual statistics 
for the stations utilized in this characterization.  

Figure 2-2 illustrates the annual precipitation time series and the cumulative departure from 
the mean (CDFM) precipitation for the 1900 to 2008 period at the Claremont/Montclair 
hybrid precipitation station. During this period, four series of dry-wet cycles are apparent: 
prior to 1904 through 1922; 1922 through 1946; 1946 through 1983, and 1983 through 1998. 
A fifth cycle appears to have started in 1998 and continues through present. The records of 
the Ontario hybrid and San Bernardino Hospital stations also show the same patterns of 
dry-wet cycles as the Claremont/Montclair hybrid station during the historic period 
(see Figures 2-3 and 2-4). 

The long-term average annual precipitation for these stations are 17.8 inches at the 
Claremont/Montclair hybrid station (1900 through 2008), 15.4 inches at the Ontario hybrid 

                                                      
1 The time of concentration is the time it takes for runoff from the most distant upstream part of the watershed 
to reach a specified point of interest. 
2 These two precipitation stations are close to each other, their overlapping records are highly correlated, and 
their records have been combined to produce a hybrid record of over 100 years duration. 
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station (1914 through 2008) and 16.4 inches at the and San Bernardino Hospital station 
(1900 through 2008). The ratio of dry years to wet years is about three to two. That is, for 
every ten years about six years will have below average precipitation and four years will have 
greater than average precipitation. 

The safe yield of the Chino Basin is based on the hydrology during 1965 through 1974, a 
period of ten years (base period). This base period contains two wet years in 1965 and 1969 
with annual precipitation depths of 24 and 26 inches, respectively, at the Claremont/Montclair 
hybrid station, and 19.8 and 25.6 inches, respectively at the Ontario hybrid station. This base 
period falls within the longest dry period on record (1946 to 1976). The average annual 
precipitation for the base period at the Claremont/Montclair hybrid station was 16.3 inches, 
or 1.5 inches less than the long-term annual average. The average annual precipitation for the 
base period at the Ontario hybrid station was 14.7 inches, or 0.6 inches less than the long-term 
annual average. The base period was preceded by a 20-year dry period that was punctuated 
with a few wet years (1952, 1954, 1957 and 1958).  

The Peace Agreement period runs from 2000 to the present, an eight-year period. The Peace 
Agreement period contains three wet years in 2001, 2004, and 2005 with 19.7, 22.1, and 
29.2 inches, respectively, as measured at the Claremont/Montclair hybrid station. The Peace 
Agreement period lies within a dry period that appears to have started in 1998 and continues 
to the present. The average annual precipitation for the Peace Agreement period at the 
Claremont/Montclair hybrid station was 16.6 inches, or 1.2 inches less than the long-term 
annual average. 

2.2 Surface Water Discharge 

The principal surface water features of the Chino Basin include the Santa Ana River and its 
tributaries in the reach between the MWD Crossing and Prado Dam. The main tributaries in 
this reach of the river include the San Antonio/Chino Creeks, Cucamonga Creek, Day Creek, 
and East Etiwanda/San Sevaine Creeks. Figure 2 1 shows the locations of these surface water 
features for the Chino Basin. Figure 2-1 shows the locations of two USGS discharge 
monitoring stations, one located at the MWD Upper Feeder Crossing of the Santa Ana River 
(11066460) that measures the discharge into the Chino Basin, and one located just 
downstream of Prado Dam (11074000) that measures the discharge exiting the watershed at 
the downstream end of the from the Chino and Temescal Basins.  

Figure 2-5 shows the annual time history of storm flow for the Santa Ana River at below 
Prado Dam from water year 1919/20 to 2007/08 (October to September). Figure 2-5 also has 
a plot of the CDFM for precipitation at the Ontario hybrid station. Figure 2-5 demonstrates 
that that the relationship of precipitation to stormwater runoff changed significantly around 
water year 1977/78, such that more runoff per unit of precipitation was produced after 
1977/78. To see this, note the positive slope of the CDFM (indicative of a wet period) during 
the 1936/37 to 1944/45 period. During this period, about 49 inches of precipitation occurred 
above the mean precipitation of 15.4 inches per year. From 1977/78 to 1982/83, another wet 
period, there was about 51 inches of precipitation above the mean but there was much more 
storm water discharge than occurred between 1937 and 1945. A similar observation can be 
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made about the 1991/92 to 1997/98 period. 

To further illustrate the change in rainfall-runoff relationship, a double mass analysis can be 
used. A double mass analysis is an arithmetic plot of the accumulated values of observations 
for two related variables that are paired in time and thought to be related. As long as the 
relationship between the two variables remains constant, the double mass curve will appear as 
a straight line (constant slope). A change in slope indicates that the relationship has changed 
where the break in slope denotes the timing of that change. Figure 2-6 is a double mass curve 
plot of precipitation at the Claremont/Montclair hybrid, Ontario, and San Bernardino 
Hospital precipitation stations versus storm water discharge at below Prado Dam for the 
1919/20 through 2007/08 period. Note that the slope of the double mass curve after water 
year 1976/77 is much steeper than prior to 1976/77. The change in curvature denotes that a 
significant change occurred in the rainfall–runoff relationship. Figure 2-7 is a double mass 
curve plot of precipitation at the Claremont/Montclair hybrid station and Ontario 
precipitation stations versus storm water discharge generated in the watershed between the 
MWD Crossing and Prado Dam. The relationship of storm water discharge and precipitation 
in Figure 2-7 is similar to that shown in Figure 2-6 with Chino Basin producing about 
75 percent of the storm water between the MWD Crossing and Prado Dam. Two 
observations can be regarding the time history of surface water discharge of the Santa Ana 
River: 1) there is a steady increase in the baseflow of the river starting around the 1970s and 2) 
there is an increase in the magnitude of storm water discharge starting in the late 1970s. These 
changes in discharge have occurred due to urbanization of the watershed. The increase in 
non-stormwater discharge is due to primarily to increases in recycled water discharges to the 
Santa Ana River. The increase in stormwater discharge is due to the modification of the land 
surface caused by the conversion from agricultural to urban uses, lining of stream channels, 
and other associated improvements in drainage systems.  

2.3 Summary/Characterization of Current Hydrologic Regime 

The hydrologic regime in the Chino Basin has important implications for water supply and 
groundwater management. The occurrence of long dry periods, characteristic of the region’s 
climate, limit the recharge of precipitation and storm water recharge for years at a time and 
requires management strategies that conserve precipitation and storm water recharge 
whenever available. The amount of stormwater produced per unit of precipitation has 
increased over time due to urbanization and will continue to increase in the future as the 
remaining undeveloped and agricultural land uses are converted to developed uses. 

 



Area Montclair/Claremont S B Hospital Ontario

Period of Record 1900 to 2008 1900 to 2008 1914 to 2008

Annual Average 17.78 16.36 15.38
Maximum 37.58 35.65 37.41
Minimum 5.39 5.95 3.84
Standard Deviation 7.66 6.83 7.05
Mean + 1 Standard Deviation 25.44 23.19 22.43
Coefficient of variation 43% 42% 46%

Table 2-1 
Annual Statistics of Long-Term Records at Precipitation Stations in the Chino Basin

(inches)

SOB_08hydrology.xlsStatistics-Table 2-1
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Figure 2-2 
Annual Precipitation in the Claremont/Montclair Area
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Figure 2-3 
Annual Precipitation in the Ontario Area

-30

-20

-10

0

10

20

30

40

50

60

70

19
14

19
19

19
24

19
29

19
34

19
39

19
44

19
49

19
54

19
59

19
64

19
69

19
74

19
79

19
84

19
89

19
94

19
99

20
04

Pr
ec

ip
ita

tio
n 

(in
ch

es
)

Annual Precipitation (in)
Annual Average (15.38 in)
Cumulative Departure from Mean (in)

Dry Wet Dry Wet Dry
1946

1976

1983

1991

1998

1933

1922

Wet Wet Dry

Peace Agreement
 Period 2000-2008

Judgment Period
1965-1974



SOB_08hydrology.xls -- SB_Hospital_Chart-fig2-4

Figure 2-4
Annual Precipitation at the San Bernardino Hospital Gauge
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Figure 2-5
Annual Stormflow Measured at below Prado Dam 

Water Year 1919/20 - 2007/08 
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Figure 2-6
Double Mass Curve of Precipitation 

vs Storm Flow Measured at below Prado Dam
Water Years 1919/20 through 2007/08
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Figure 2-7
Double Mass Curve of Precipitation in Chino Basin vs 

Storm Flow Generated  between Riverside Narrows and Prado Dam
Water Years 1970/71 through 2007/08
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Section 3 − Basin Operations and Groundwater Monitoring 

3.1 Background 

The OBMP states that the re-determination of safe yield and the estimation of losses from 
groundwater storage programs require comprehensive groundwater-level mapping across the 
basin, analyses of groundwater level time histories at wells, and accurate estimations of 
groundwater production and artificial recharge activities. Pursuant to the Peace Agreement, 
Watermaster will re-determine safe yield and establish loss rates from storage in 2010. 

The monitoring of basin activities—such as groundwater production and artificial recharge—
and potential responses to those activities—such as changes in groundwater levels and 
storage—is a major component of OBMP Program Element 1 – Develop and Implement a 
Comprehensive Monitoring Program. Program Element 1 was developed, in part, to address the 
first impediment to OBMP Goal 1 – Enhance Basin Water Supplies: “Unless certain actions are 
taken, safe yield of the Basin will be reduced […] due to groundwater outflow from the 
southern part of the Basin.” (WEI, 1999) This impediment speaks to the possibility of 
increased groundwater outflow to the Santa Ana River as a result of (1) reduced groundwater 
production in the southern part of the basin as agricultural land is converted to urban uses and 
(2) increased groundwater storage due to other management activities, such as artificial 
recharge and storage and recovery programs. That is, increased groundwater levels in the 
southern Chino Basin (via reduced groundwater production and/or increased groundwater 
storage) may result in increased groundwater discharge to the Santa Ana River (i.e. loss of 
basin yield). This potential loss of safe yield needs to be computed periodically and used in the 
administration of the Judgment; otherwise, the Chino Basin could be overdrafted. 

This section describes the physical state of the Chino Basin with respect to groundwater 
pumping, artificial recharge, groundwater levels, and groundwater storage. Special attention is 
given to changes that have occurred since the implementation of the OBMP (2000) and since 
the last State of the Basin Report (2006).  

3.2 Groundwater Flow System 

The physical nature of groundwater occurrence and movement with regard to basin 
boundaries, recharge, groundwater flow, and discharge is described below. 

3.2.1 Groundwater Recharge, Flow, and Discharge 

While considered one basin from geologic and legal perspectives, the Chino Basin can be 
hydrologically subdivided into at least five flow systems that act as separate and distinct 
hydrologic units. Each flow system can be considered a management zone, and the 
management zones delineated in the OBMP were determined based on these hydrologic units 
(WEI, 1999), as shown in Figure 1-1. Each management zone has a unique hydrology, and 
water resource management activities that occur in one management zone have limited 
impacts on the other management zones. 

The predominant sources of recharge to Chino Basin groundwater reservoirs are percolation 
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of direct precipitation and returns from applied water. The following is a list of other potential 
sources of recharge: 

• Infiltration of flow within unlined stream channels overlying the basin 
• Underflow from fractures within the bounding mountains and hills 
• Artificial recharge of urban runoff, storm water, imported water, and recycled water at 

recharge basins 
• Underflow from seepage across the bounding faults, including the Red Hill Fault 

(from Cucamonga basin), the San Jose Fault (from the Claremont Heights and 
Pomona basins), and the Rialto-Colton Fault (from the Rialto-Colton Basin) 

• Deep percolation of precipitation and returns from use 
• Intermittent underflow from the Temescal Basin 

In general, groundwater flow mimics surface drainage patterns: groundwater flows from the 
forebay areas of high elevation (areas in the north and east flanking the San Gabriel and 
Jurupa Mountains) towards areas of discharge near the Santa Ana River within the Prado 
Flood Control Basin. 

In detail, groundwater discharge throughout Chino Basin primarily occurs via: 
• Groundwater production 
• Rising water within Prado Basin (and potentially other locations along the Santa Ana 

River, depending on climate and season) 
• Evapotranspiration within Prado Basin (and potentially other locations along the Santa 

Ana River, depending on climate and season) where groundwater is near or at the 
ground surface 

• Intermittent underflow to the Temescal Basin 

3.3 Monitoring Programs 

3.3.1 Groundwater Pumping Monitoring 

Since its establishment in 1978, Watermaster has collected information to develop 
groundwater production estimates. Appropriative Pool and Overlying Non-Agricultural Pool 
estimates are based on flow meter data that are provided by producers on a quarterly basis. 
Agricultural Pool estimates are based on water duty methods and meter data. The 
Watermaster Rules and Regulations require groundwater producers that produce in excess of 
10 acre-feet per year (AFY) to install and maintain meters on their well(s). In 2000, 
Watermaster initiated a meter installation program for Agricultural Pool wells and a 
meter-reading program that required at least one reading per year.  

In the OBMP Phase I Report (WEI, 1999), it was estimated that up to 600 private wells would 
need to be equipped with meters. Watermaster staff completed meter installation on the 
majority of these wells and began reading meters in 2003. Some agricultural wells were not 
metered due to the anticipated conversion of land from agricultural to urban uses. As of 
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December 2008, Watermaster had installed or repaired meters at 326 active agricultural wells. 
Watermaster records production data from these meters on a quarterly basis. These data are 
then entered into Watermaster’s database. Figure 3-1 shows the locations of all active wells in 
fiscal 2007/08 by pool. 

3.3.2 Artificial Recharge Monitoring 

Figure 3-2 shows the locations of the basins used for artificial recharge in the Chino Basin. 
There are four types of water recharged within Chino Basin: imported water from the State 
Water Project (SWP), storm water, urban runoff, and recycled water. Deliveries of SWP water 
are monitored using water delivery records supplied by the Metropolitan Water District of 
Southern California (MWDSC) and the IEUA. Historically, the recharge of storm water and 
urban runoff was incidental to flood control operations, and many opportunities to measure 
and record this recharge were missed. Since the implementation of the OBMP, water level 
data sensors have been installed in each recharge basin. Recorded changes in recharge basin 
water levels during storm events coupled with elevation-area-volume curves and 
elevation-outflow relationships allow for the calculation of storm water and urban runoff 
recharge. Recycled water is recharged at seventeen of the recharge sites, most of which have 
multiple basins. The IEUA monitors and reports recycled water quality and recharge volumes. 
Groundwater quality within the vicinity of the recycled water recharge basins is measured and 
reported quarterly by the IEUA. 

3.3.3 Groundwater Level Monitoring 

Groundwater level monitoring was inadequate prior to OBMP implementation. Problems 
with historical groundwater level monitoring included an inadequate areal distribution of wells 
in monitoring programs, short time histories, questionable data quality, and insufficient 
resources to develop and conduct a comprehensive program.  

The OBMP defined a new, comprehensive groundwater level monitoring program. The 
program start-up occurred in two steps: an initial survey from 1998 to 2001, followed by long-
term monitoring at a set of key wells. 

Watermaster has three active groundwater level monitoring programs operating in the Chino 
Basin: (1) a semiannual basin-wide well monitoring program, (2) a key well monitoring 
program that is associated with the Chino I/II Desalter well fields and the HCMP, and (3) a 
piezometric monitoring program that is associated with land subsidence and ground fissuring 
in Management Zone 1 (MZ1). Monitoring frequency varies with each program. Figure 3-3 
shows the locations and measurement frequencies of all the wells that are currently used in 
Watermaster’s groundwater level monitoring programs. In addition to its field programs, 
Watermaster collects groundwater level data from municipal producers, government agencies, 
and private entities. All collected water level measurements are entered into Watermaster’s 
relational database. 

3.3.3.1 Basin-wide Groundwater Level Monitoring Program 
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The objective of the basin-wide groundwater level monitoring program is to collect 
groundwater level data from all wells in the Chino Basin that can be reliably monitored. These 
wells are shown in Figure 3-2, symbolized by their measurement frequencies. Wells in the 
other groundwater level monitoring programs (see Sections 3.3.3.2 and 3.3.3.3 below) are, by 
definition, also part of the basin-wide monitoring program. In total, the basin-wide program 
consists of about 900 wells. Watermaster staff measures water levels at about 450 private wells 
at least twice per year (spring and fall). At the remaining wells, water levels are measured by 
other agencies, including: 

• California Department of Toxic Substances and Control (Stringfellow Superfund Site) 
• Orange County Water District (Prado Basin) 
• Santa Ana Regional Water Quality Control Board (various remediation sites) 
• USGS (special investigations) 
• County of San Bernardino (landfill monitoring) 
• Private Consultants (various remediation sites) 

Watermaster collects data for these wells twice per year; though, for some of these wells, data 
are collected more frequently as part of other monitoring programs (see below). 

3.3.3.2 Key Well Water Level Program 

Watermaster developed and implemented a key well monitoring program in the southern 
portion of the Chino Basin. The objective of this program is to increase measurement 
frequency and data quality at a reduced but representative network of wells. This network of 
wells and the monitoring program must satisfy the requirements for monitoring desalter 
impacts to local producers and for determining hydraulic control (see Section 3.6.4 for a 
description of the HCMP). 

In the Chino Basin, development has led to the conversion of land from agricultural to urban 
uses and has resulted in the destruction of wells that were previously included in 
Watermaster’s key well water level monitoring program. As key wells are lost to development, 
nearby wells are evaluated for suitability as key well replacements. Currently, there are 
159 wells in the key well water level monitoring program. Manual water levels measurements 
are done monthly at 95 of these wells. The remaining 64 wells contain pressure 
transducers/data loggers that automatically record water levels once every 15 minutes. 

3.3.3.3 MZ1 Monitoring Program 

The MZ1 monitoring program is an intensive aquifer-system monitoring program that was 
implemented beginning in Watermaster fiscal year 2001/02 to provide information that could 
be used by Watermaster to determine the causes of subsidence in MZ1 and develop a 
long-term subsidence management plan for MZ1. In fiscal 2002/03, an aquifer system 
monitoring facility was constructed at Ayala Park in the City of Chino. This facility includes 
multi-depth piezometers that record depth-specific head once every 15 minutes. In addition, 
about 30 production and monitoring wells that surround this facility are equipped with 
pressure transducers that record water levels once every 15 minutes. All of these data are 
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uploaded to Watermaster’s water level database. Several of these wells are also included in the 
key well water level monitoring program. 

3.4 Groundwater Pumping 

3.4.1 Historical Groundwater Pumping 

Table 3-1 lists Watermaster’s records of Chino Basin production by pool for the period fiscal 
1977/78 through fiscal 2007/08. Figure 3-4 depicts the distribution of production by pool. 
Over this period, annual groundwater production has ranged from a high of about 
198,000 AF (fiscal 2006/07) to a low of about 123,000 AF (fiscal 1982/83) and has averaged 
about 154,000 AFY since fiscal 1977/78. The distribution of production by pool has shifted 
since 1977. Agricultural Pool production, which is mainly concentrated in the southern 
portion of the basin, dropped from about 54 percent of total production in 1977-78 to about 
19 percent in 2007/08. During the same period, Appropriative Pool production, which is 
mainly concentrated in the northern half of the basin, increased from about 40 percent of total 
production in 1977-78 to about 79 percent in 2007/08 (sum of production for the 
appropriative pool and the Chino Desalter Authority [CDA]). Increases in Appropriative Pool 
production have approximately kept pace with declines in agricultural production. Production 
in the Overlying Non-Agricultural Pool declined from about 5 percent of total production in 
fiscal 1977/78 to about 2 percent in the mid-1980s, rose to about 4 percent through the 
1990s, and recently decreased to about 2 percent in 2003-04 where it remained through fiscal 
2007/08. 

Figures 3-5 through 3-9 illustrate the location and magnitude of groundwater production at 
wells in the Chino Basin for fiscal years 1977/78, 1999/2000, 2005/06, 2006/07, and 
2007/08, respectively. A close review of these figures indicates: 

• There was a basin-wide increase in the number of wells producing over 1,000 AFY 
between 1978 and 2008. This is consistent with (1) the land use transition from 
agricultural to urban, (2) the trend of increasing imported water costs, and (3) the use 
of desalters.  

• Since the implementation of the OBMP in 2000, the number of active production 
wells just north of the Santa Ana River has decreased. This is consistent with the land 
use transition from agricultural to urban that has been occurring in the area. 

• Since the implementation of the OBMP in 2000, desalter pumping has commenced 
and progressively increased; in fiscal 2007/08, desalter pumping reached a historical 
high of 26,972 AFY. 

• Since the implementation of the OBMP in 2000, the number of wells that produce over 
1,000 AFY on the west side of Chino Basin (west of Euclid Avenue) has decreased. This is 
consistent with (1) the implementation of the MZ1 Interim Management Plan, which reduced 
pumping by up to 3,000 AFY in the Chino area, and (2) reduced pumping by the City of 
Pomona, the Monte Vista Water District, and the City of Chino Hills from 2003 to 2008, as 
these agencies have been participating in in-lieu recharge for the Dry-Year Yield Program. 
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3.4.2 Agricultural Pool Pumping 

Agricultural Pool pumping has declined steadily since 1978 (see Figure 3-1). In fiscal 2007/08, 
total production for the Agricultural Pool fell to 30,910 AF—the Agricultural Pool’s lowest 
production on record. Since OBMP implementation in 2000, Agricultural Pool production has 
decreased from about 40,000 AF in fiscal 2000/01 (24 percent of total basin production) to 
about 31,000 AF in fiscal 2007/08 (19 percent of total basin production). 

3.4.3 Overlying Non-Agricultural Pool Pumping 

Since OBMP implementation in 2000, Overlying Non-Agricultural Pool production has 
accounted for less than 5 percent of total basin production, ranging from about 2,300 AF 
(1 percent of total production in fiscal 2004/05) to 8,000 AF (5 percent of total production in 
fiscal 2000/01). In fiscal 2007/08, Overlying Non-Agricultural production of about 3,400 AF 
accounted for 2 percent of total basin production. 

3.4.4 Appropriative Pool Pumping 

Since OBMP implementation in 2000, average production by the Appropriative Pool, 
excluding desalter production, has been about 122,000 AFY, which accounts for about 
70 percent of total basin production. 

The CDA operates two desalter facilities (Chino I and Chino II) that are supplied with raw 
groundwater from 22 wells. The desalter facilities belong to the Appropriative Pool. In fiscal 
2007/08, the CDA desalters produced more water than in any previous year (26,972 AF). 
Since the CDA began pumping in 2000, its production has accounted for about 16 percent of 
total Appropriative Pool production and about 8 percent of total basin production. During 
2005/06, the Chino II Desalter facility became operational, and as a result, CDA groundwater 
production increased by about 60 percent from the previous year. Average annual production 
by the CDA since 2000 has been about 14,800 AFY.  

Since OBMP implementation in 2000, average annual production by the Appropriative Pool, 
including desalter production, has been about 137,000 AFY. Approximately 130,000 AF were 
produced in fiscal 2007/08. As a percent of total basin production, Appropriative Pool 
production increased from about 72 percent in fiscal 2000/01 to about 79 percent in fiscal 
2007/08. 

3.5 Artificial Recharge 

Watermaster initiated the Chino Basin Groundwater Recharge Program as required by the 
Peace Agreement. This program is an integral part of Watermaster’s OBMP and is 
summarized in the OBMP Recharge Master Plan. This comprehensive program aims to 
enhance water supply reliability and improve the groundwater quality of local drinking water 
wells throughout the Chino Basin by increasing the recharge of storm water, imported water, 
and recycled water. 

Below, the physical volumes of water percolated at recharge basins in the Chino Basin are 
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discussed. Specific source waters include storm water and supplemental water, which consists 
of State Water Project (SWP) water and recycled water. 

3.5.1 Recharge Facilities 

There are 21 recharge facilities described in the OBMP Recharge Master Plan, Phase II Report 
(B&V & WEI, 2001). Table 3-2 lists the operable recharge facilities in the Chino Basin and 
summarizes annual wet water recharge (by type) for the period of July 1, 2000 through June 
30, 2008. Figure 3-2 shows the locations of the groundwater recharge facilities. Detailed 
descriptions of these facilities and their operating characteristics can be found in Chino Basin 
Recharge Facilities Operating Procedures (GRCC, 2006). 

3.5.2 Regulatory Requirements for Recharge in the Chino Basin 

The general recharge requirements for the Chino Basin are outlined in Section 5.1 of the 
Chino Basin Peace Agreement – Recharge and Replenishment. The requirements of the Peace 
Agreement are further discussed and expanded on in the OBMP Recharge Master Plan 
(WEI, 2001). 

The Recycled Water Groundwater Recharge Program, which is being implemented by the 
IEUA and Watermaster, is subject to the following requirements:  

• California Regional Water Quality Control Board, Santa Ana Region. Monitoring and 
Reporting Program (M&RP) No. R8-2005-0033 for IEUA and Chino Basin 
Watermaster. Phase 1 Chino Basin Recycled Water Groundwater Recharge Project, 
San Bernardino County. April 15, 2005. 

• California Regional Water Quality Control Board, Santa Ana Region. Order No. R8-
2007-0039. Water Recycling Requirements for Inland Empire Utilities Agency and 
Chino Basin Watermaster, Chino Basin Recycled Groundwater Recharge Program, 
Phase I and Phase II Projects, San Bernardino County. June 29, 2007. 

3.5.3 Historical Recharge 

3.5.3.1 Storm Water Recharge 

Storm Water recharge is monitored by the IEUA pursuant to the Chino Basin Recharge 
Facilities Operating Procedures (GRCC, 2006). Transducers have been installed in each 
recharge basin that receives storm water. The percolation rate in each basin is measured 
directly and used in conjunction with established elevation-storage-area tables to calculate 
recharge.  

Since 2000, total storm water recharge has averaged approximately 4,600 AFY. During fiscal 
years 2006/07 and 2007/08, total storm water recharge in Chino Basin was approximately 
4,600 and 9,900 AF, respectively (see Table 3-2).  
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3.5.3.2 Supplemental Water Recharge 

SWP water for artificial recharge is currently available to the region from the MWDSC. The 
MWDSC delivers SWP water into the Chino Basin from the Foothill Feeder, which flows 
from east to west across the northern half of the Chino Basin. During fiscal 2006/07, total 
SWP water recharge in Chino Basin was approximately 6,500 AF. During fiscal 2007/08, there 
was no SWP water recharge in the Chino Basin. The aggregate average SWP water recharge 
that has occurred since the OBMP was implemented is about 10,100 AFY. 

During fiscal 2007/08, the Banana, Hickory, 7th and 8th Street, and Ely Basins were used to 
recharge recycled water. During fiscal years 2006/07 and 2007/08, total recycled water 
recharge in Chino Basin was approximately 3,000 and 2,400 AF, respectively. The aggregate 
average recycled water recharge that has occurred since the OBMP was implemented is about 
1,000 AFY. 

During fiscal years 2006/07 and 2007/08, supplemental water recharge—consisting of 
imported and recycled waters—was approximately 6,350 and 2,400 AF, respectively. The 
aggregate average supplemental water recharge that has occurred since the OBMP was 
implemented is about 11,500 AFY. 

3.6 Groundwater Levels 

This subsection analyzes groundwater levels at wells in the various management zones (MZs) 
throughout the Chino Basin and discusses changes in groundwater storage since the 
implementation of the OBMP in 2000 and since the 2006 State of the Basin report. 

3.6.1 Historical Groundwater Level Trends 

Figure 3-10 shows the locations of wells with groundwater level time histories discussed 
herein and the Chino Basin management zone boundaries. Wells were selected based on 
length of record, density of data points, quality of data, geographical distribution, and aquifer 
system. Wells are identified by their local name (usually owner abbreviation and well number) 
or their Watermaster ID (CBWM ID) if privately owned.  

Figures 3-11 through 3-15 are groundwater level time history charts for the wells shown in 
Figure 3-10. Some of the short-term groundwater level fluctuations shown in these figures 
result from the inclusion of static and dynamic observations. Below, by management zone, the 
behavior of groundwater levels at specific wells is compared to climate, groundwater 
production, wet water recharge activities, and other factors as appropriate.  

To compare groundwater levels to climate, a cumulative departure from mean precipitation 
(CDFM) curve has been plotted on the groundwater level time history charts. Positive sloping 
lines on the CDFM curve show wet years or wet periods. Negatively sloping lines show dry 
years or dry periods. For example, the period from 1978 to 1983 was an extremely wet period, 
and it is represented by a positively sloping line. To compare groundwater levels to pumping 
and recharge activities, bar charts that show groundwater production and wet water recharge 
by management zone have been superimposed on the groundwater level time history charts. 



Optimum Basin Management Program 3 – Basin Operations and Groundwater Level Monitoring 
2008 State of the Basin Report  

 

3-9 November 2009 

007-007-074  

3.6.1.1 Management Zone 1 

MZ1 is an elongate region, running generally north-south, and comprises the westernmost 
area of the Chino Basin. It is bounded by MZ2 to the east, various basin-boundary faults to 
the north, and sedimentary bedrock outcrops to the west and south.  

Figure 3-11 shows groundwater level time histories for the following wells: Monte Vista Water 
District Well 10 (MVWD-10), City of Pomona Well 11 (P-11), City of Chino Well 10 (C-10), 
and Chino Hills Wells 15A and 16 (CH-15A and CH-16). The Montclair, College Heights, 
Upland, and Brooks Street Basins are located in the northern portion of MZ1 and are the 
primary sites for artificial recharge. 

Wells MVWD-10 and P-11 exhibit representative groundwater levels for the northern portion 
of MZ1. An analysis of static groundwater levels at these wells shows a decline from 1995 to 
2001, a period of increased groundwater production in MZ1. Since 2001, water levels have 
risen by about 100 feet at MVWD-10 and by about 45 feet at P-11. This increase is most likely 
attributed to a decrease in local production and an increase in wet water recharge in MZ1 
since 2001. 

Well C-10 is located in central MZ1. Water levels at C-10 peak in the mid-1990s but decline by 
about 20 feet from 1995 to 2000, which is likely due to increased groundwater production in 
MZ1. Unlike other wells in MZ1 that experienced significant water level recovery from 2000 
to 2006, C-10’s water levels remained essentially unchanged. Since 2006, water levels have 
risen by approximately 20 feet. This increase is due to a decrease in local production and an 
increase in wet water recharge.  

Water levels measured at CH-15A are representative of the shallow aquifer system in the 
southern portion of MZ1. The recent land subsidence investigation (Section 5) has shown that 
in southern MZ1, the aquifer system is hydrologically stratified. The shallow aquifer system is 
unconfined to semi-confined while the deep aquifer system is confined. Water levels in 
CH-15A have historically been stable at around 80-90 ft-bgs and have experienced small 
variations in response to nearby pumping. Though, since 2000, water levels have risen by 
about 10 feet. This is primarily due to the decrease in local production associated with the 
MZ1 Interim Management Plan. 

CH-16 is perforated in the confined deep aquifer system, which is characterized by large 
changes in piezometric pressure due to nearby pumping. In 2003 and 2004, during a series of 
pumping tests conducted by Watermaster in southern MZ1, water levels in CH-16 dropped by 
approximately 100 feet, and the period of recovery lasted several months. These tests 
demonstrated that piezometric levels in CH-16 (and the deep aquifer system in general) are 
heavily influenced by changes in pumping from local wells screened within the deep aquifer 
system. The static water levels at CH-16 declined by about 100 feet from 1995 to 2000 and 
subsequently recovered by about 140 feet from 2000 to 2006. At the end of 2008, static water 
levels had declined by about 30 feet from the 2006 highs with a maximum drawdown of about 
60 feet observed in the summer of 2008. 
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3.6.1.2 Management Zone 2 

Management Zone 2 (MZ2) is a large, central, elongate area of the Chino Basin 
(see Figure 3-10). Figure 3-12 shows groundwater level time histories for Cucamonga Valley 
Water District (CVWD) Wells CB-3 and CB-5 (CVWD CB-3 and CVWD CB-5), 
City of Ontario Well 16 (O-16), CBWM ID 600394, and Hydraulic Control Monitoring 
Program Wells 2/1 and 2/2 (HCMP-2/1, and HCMP-2/2). These wells are aligned north to 
south, approximately along a groundwater flow line. The San Sevaine, Etiwanda, Lower Day, 
Victoria, Turner, and Ely Basins are located in the northern and central regions of MZ2 and 
are the primary sites for artificial recharge.  

The groundwater level time histories for the northernmost wells—CVWD CB-3 and CB-5 
and O-16—show a general water level increase following 1978, which is likely due to a 
combination of the 1978 to 1983 wet period, the reduction in overdraft following the 
implementation of the Chino Basin Judgment, and the start of artificial replenishment with 
imported water in the San Sevaine and Etiwanda Basins. Following the early 1990s, water 
levels at these wells began to decrease and have continued to decrease to present. The static 
water levels at CB-3 and CB-5 decreased by approximately 30 feet between 2003 and 2006. 
Long-term water level decreases in this area of MZ2 are likely due to decreased wet water 
recharge from 1996 to 2003 and increased groundwater production from 1995 to present.  

Well CBWM ID 600394 is located in the central portion of MZ2, north of the Chino I 
Desalter well field. Water levels at this well have decreased by about 15 feet since 2000.  

Wells HCMP 2/1 and HCMP 2/2 are located at the southern end of MZ2 near the Chino I 
Desalter well field. These wells were completed and the first measurements were recorded in 
early 2005. HCMP 2/1 is perforated in the shallow aquifer system, and HCMP 2/2 is 
perforated in the deep aquifer system. Contrary to that of of MZ1, the deeper aquifer in this 
MZ behaves much more like the shallow, unconfined aquifer, which is indicative of a greater 
degree of hydraulic communication between the two aquifer systems. Both wells exhibited 
similar groundwater level increases (15-20 feet) from 2005 to 2006. It is likely that this was due 
to changes in local production—especially at some of the nearby Chino I Desalter wells, 
which experienced a production decrease in 2005 and 2006. Since 2006, water levels have 
decreased by 5-10 feet in both wells. 

3.6.1.3 Management Zone 3 

Management Zone 3 (MZ3) consists of the area along the eastern boundary of the Chino 
Basin. It is bounded by MZ2 to the west, Chino-East (MZ4) and Chino-South (MZ5) to the 
south, and the Rialto-Colton Fault to the east (see Figure 3-10). Figure 3-13 shows water level 
time histories for Fontana Water Company Wells F30A and F35A (F30A and F35A), Milliken 
Landfill Well M-3 (M-3), County of San Bernardino MIL M-06B, CBWM ID 3602468, and 
HCMP Well 7/1 (HCMP 7/1). These wells are aligned northeast to southwest, approximately 
along a groundwater flow line. The RP-3 and Declez Basins are located in the central region 
of MZ3 and are the primary sites for artificial recharge. 

Wells F30A and F35A are located in the northeastern portion of MZ3. The groundwater level 
time histories of these two wells show relatively stable water levels from 1978 until the late 
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1990s. From 2000 to 2006, the wells experienced a progressive decline in water levels of about 
25 feet. This decline is likely due to increased production in MZ3. Their lack of 
responsiveness to climate is likely due to the absence of significant sources of recharge. Since 
2006, water levels at F35A have remained relatively unchanged, and water levels at F30A have 
fluctuated ±5 to 10 feet.  

Wells M-3/M-06B and CBWM ID 3602468 are located in the central portion of MZ3. From 
2000 to 2006, a groundwater decline of about 30 feet was observed at these wells.  

The southernmost well, HCMP-7/1, experienced a groundwater level decline of about 20 feet 
from 2005 to the end of 2008. Similar water level declines can be observed in most wells 
throughout MZ3. This regional drawdown in MZ3 is likely due to the steady increase in 
production within MZ3 over the past 30 years and a lack of artificial recharge. 

3.6.1.4 Management Zone 4 

MZ4 – also known as Chino-East – is bounded by the Jurupa Hills to the north, the Pedley 
Hills to the east, MZ5 to the south, and MZ3 to the west (see Figure 3-10). Figure 3-14 shows 
groundwater level time histories for HCMP Well 9/1 (HCMP-9/1), Jurupa Community 
Services District Well 10 (JCSD-10), and CBWM ID 3300718. There are no major recharge 
basins in MZ4, and very little groundwater production occurs in this area. 

Groundwater levels at these wells decreased by about 30 feet between 2000 and 2008. These 
declines are likely due to groundwater production at nearby wells, including the Chino II 
desalter well field, which is located near the western boundary of the MZ. 

3.6.1.5 Management Zone 5 

MZ5 – also known as Chino-South – is bounded by MZ4 to the north, MZ3 to the west, the 
Riverside Narrows to the east, and various unnamed hills to the south (see Figure 3-10). 
Figure 3-15 shows groundwater level time histories for USGS Well Archibald-1, HCMP Well 
8/1 (HCMP 8/1), and Santa Ana River Water Company Well 07 (SARWC-07). There are no 
groundwater recharge basins in MZ5, but the Santa Ana River is a major source of 
groundwater recharge. 

These wells exhibit very little groundwater level variation due to the stabilizing effects of the 
Santa Ana River. Production in MZ5 decreased steadily from 1978 to 2008 due to the 
destruction of many private agricultural wells. Current production is approximately 3,000 AFY 
(see Figure 3-15). Groundwater levels in HCMP-8/1 and SARWC-07 have declined about 
10-15 feet since 2006. This decline is likely due to the onset of pumping at nearby Chino II 
Desalter wells. 

3.6.2 Current Groundwater Levels 

The groundwater level data collected from the various monitoring programs described in 
Section 3.3 were used to create groundwater level elevation contour maps of the Chino Basin 
for fall 2000 (Figure 3-16), fall 2003 (Figure 3-17), fall 2006 (Figure 3-18), and fall 2008 
(Figure 3-19). Appendix A is an E-sized water level map that includes the point data used to 
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contour the fall 2008 groundwater levels. The following procedures were used in the creation 
of these maps: 

• Extract the entire time history of groundwater level data from Watermaster’s 
groundwater level database for all wells in the Chino Basin. 

• Plot and explore groundwater elevation time histories for all wells. 
• Choose one “static” groundwater level elevation data point per well that is 

representative of the fall 2008 period.  
• Plot groundwater level elevation data on maps with background geologic/hydrologic 

features.  
• Contour and digitize groundwater elevation data.  

The groundwater elevation contours for fall 2008 (Figure 3-19) are generally consistent with 
past groundwater elevation contour maps (see, for example, Figures 3-16, 3-17, and 3-18). 
These maps show that groundwater generally flows in a south-southwest direction from the 
primary areas of recharge in the northern parts of the basin toward the Prado Flood Control 
Basin in the south. There are notable pumping depressions in the groundwater level surface 
that interrupt the general flow patterns in the northern portion of MZ1 (Montclair and 
Pomona areas) and directly southwest of the Jurupa Hills. There is a discernible depression in 
groundwater levels surrounding the Chino I & Chino II Desalter well fields. 

Close inspection of the groundwater level data used to construct these maps suggests the 
existence of hydraulically distinct aquifer systems—primarily in MZ1 and the western parts of 
MZ2. Previous investigations have concluded that two distinct aquifer systems exist in these 
areas: a shallow unconfined to semi-confined aquifer and deeper confined aquifer. The 
groundwater levels shown in these maps correspond to the shallow aquifer system and do not 
reflect the piezometric levels of the deeper aquifers. 

3.6.3 Changes in Groundwater Storage 

Watermaster developed a GIS model to estimate groundwater storage changes from the 
groundwater level contour maps discussed above. In preparing this model, Watermaster 
compiled a comprehensive library of well driller’s logs for wells in the Chino Basin. Lithologic 
descriptions of borehole cuttings and associated depth intervals were digitized and added to 
Watermaster’s database. All lithologic descriptions were then assigned a value of specific yield 
based on USGS investigations (Johnson, 1967). These data were then used to estimate the 
average specific yield across each hydrostratigraphic layer in the Chino Basin (see Section 2 of 
this report for additional details). 

The storage change model and the procedures for estimating storage change include: 
• Create groundwater elevation contour maps of the Chino Basin for the beginning and 

ending of the period for which a storage change will be estimated (e.g. fall 2000, fall 
2003, and fall 2006). 

• Create three-dimensional raster surfaces (ESRI grids) of the groundwater elevation 
contour maps. 



Optimum Basin Management Program 3 – Basin Operations and Groundwater Level Monitoring 
2008 State of the Basin Report  

 

3-13 November 2009 

007-007-074  

• Create a 400-meter by 400-meter grid (polygon shapefile) of the Chino Basin. 
• Assign attributes to each grid cell for (1) surface area, (2) overlying management zone, 

(3) beginning groundwater elevation surface (e.g. fall 2003), (4) ending groundwater 
elevation surface (e.g. fall 2006), (5) top and bottom elevations for the model layers, 
and (6) the specific yield of sediments for each model layer. 

• Export the attribute table of the 400-meter grid to spreadsheet format to calculate the 
volumetric storage change. 

Figure 3-20 shows the 400x400-meter grid, symbolized by the storage change between 
fall 2000 and fall 2003. Basin-wide, the groundwater storage model estimates a change in 
storage of about -93,400 AF over this three-year period. Based on this figure, the following 
sub-areas experienced a decrease in storage: 

• In the northwest near Pomona and Montclair 
• In the northeast near Fontana and eastern Ontario and Rancho Cucamonga 
• Near the Chino I Desalter well field, which began producing groundwater in 2000 

And, the following sub-areas experienced an increase in storage: 
• In the southwest within the City of Chino where pumping decreased in association 

with the land subsidence investigation and the Forbearance Agreement 
• In the south, just north of the Santa Ana River, where many agricultural wells are 

being destroyed as land use transitions from agricultural to urban 

Figure 3-21 shows the 400x400-meter grid, symbolized by the storage change between 
fall 2003 and fall 2006. Basin-wide, the groundwater storage model estimates a change in 
storage of about +46,500 AF over this three-year period. Based on this figure, the following 
sub-areas experienced a decrease in storage: 

• In the northeast near Fontana as well as in eastern Ontario and Rancho Cucamonga in 
MZ2 and MZ3 

• In the area directly west of the Jurupa Mountains in MZ3 
• In the area immediately surrounding the eastern portions of the Chino I Desalter well 

field (During this period, increased production in this area was mainly due to the onset 
of pumping at the Chino I Desalter expansion wells.)  

And, the following sub-areas experienced an increase in storage: 
• In the northwest near Pomona and Montclair in MZ1 where pumping decreased in 

association with in-lieu recharge for the Dry-Year Yield program 
• In the southwest within the City of Chino where pumping decreased in association 

with the land subsidence investigation and the Forbearance Agreement 
• In the southern region of MZ2 on the west side of the Chino I Desalter well field 
• In the south, just north of the Santa Ana River, where many agricultural wells are 

being destroyed as land use transitions from agricultural to urban 

Figure 3-22 shows the 400x400-meter grid, symbolized by the storage change between 



Optimum Basin Management Program 3 – Basin Operations and Groundwater Level Monitoring 
2008 State of the Basin Report  

 

3-14 November 2009 

007-007-074  

fall 2006 and fall 2008. Basin-wide, the groundwater storage model estimates a change in 
storage of about -53,600 AF over this two-year period. Based on this figure, the following 
sub-areas experienced a decrease in storage: 

• In the area directly west and southwest of the Jurupa Mountains in MZ3 (This area is 
influenced by groundwater production at wells owned by the Jurupa Community 
Services District.) 

• In the area immediately surrounding the eastern portion of the Chino I Desalter well 
field (During this period, increased production in this area was mainly due to the 
continued pumping at the Chino I Desalter expansion wells.)  

• In the area immediately surrounding the Chino II Desalter well field (During this 
period, increased production in this area was due to increased pumping at the Chino II 
Desalter wells.)  

And, the following sub-areas experienced an increase in storage: 
• In the northwest near Pomona and Montclair in MZ1 where pumping decreased in 

association with in-lieu recharge for the Dry-Year Yield program 
• In the southwest where pumping decreased in association with the land subsidence 

investigation and the Forbearance Agreement 
• In the south, just north of the Santa Ana River, where many agricultural wells are 

being destroyed as land use transitions from agricultural to urban 

The total change in storage since implementation of the OBMP (2000-08) is approximately 
-62,000 AF. 

3.6.4 Assessment of Hydraulic Control 

The hydrologic conceptual model of Chino Basin describes an aquifer system where 
groundwater flows from areas of recharge in the Chino-North MZ (a grouping of the 
northern portions of MZs 1, 2, and 3) toward areas of historical surface discharge in the south 
near the Prado Basin and the Santa Ana River (WEI, 2006a). One of the intended purposes of 
the Chino Desalter well fields is to intercept (capture) groundwater originating in the 
Chino-North MZ before discharges to the Prado Basin or the Santa Ana River as surface 
water.  

Piezometric data collected from monitoring and production wells in the southern portion of 
the Chino Basin during the period of 1997 through 2008 were analyzed to determine the state 
of hydraulic control. For a full discussion of hydraulic control, see the Chino Basin Maximum 
Benefit Monitoring Program 2008 Annual Report (WEI, 2009). Figure 3-23 shows groundwater 
elevation contours and data for the shallow aquifer system in spring 2000—prior to any 
significant pumping by the Chino I Desalter wells. The contours depict regional groundwater 
flow from the northeast to the southwest. Figure 3-24 shows groundwater elevation contours 
and data for the shallow aquifer system in spring 2006—after six years of pumping from the 
Chino I Desalter wells but prior to any significant pumping from the Chino II Desalter wells. 
Note that desalter pumping in 2006 interrupts the regional flow pattern of 2000. Specifically, 
the contours to the north and southeast of the desalter well field swing in towards the eastern 
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half of the well field where the desalter wells are perforated primarily within the shallow 
aquifer system. Figure 3-26 shows groundwater elevation contours and data for the shallow 
aquifer system in spring 2008, approximately eight years after the commencement of Chino I 
Desalter pumping and two years after the commencement of Chino II Desalter pumping. The 
Chino II Desalter well field began producing groundwater in mid-2006, causing the contours 
to swing in toward the well field from the north and the southeast. The data continue to 
suggest a reduction in the southward component of the hydraulic gradient around the western 
half of the Chino I Desalter well field; however, the contours do not indicate a gradient 
reversal and, hence, do not provide compelling evidence for hydraulic control in this region.  

Since 2000, pumping at the Chino I Desalter well field has generally flattened the regional 
hydraulic gradient within the shallow aquifer system around the western half of the Chino I 
Desalter well field and has created a capture zone surrounding the eastern half of the well 
field. Around the western half of the Chino I Desalter well field, piezometric data suggest a 
significant reduction in the southward component of the hydraulic gradient but do not 
indicate a gradient reversal (northward component) and, hence, do not yet provide compelling 
evidence for complete hydraulic control at the Chino I Desalter well field. Pumping at the 
Chino II Desalter well field, where all wells are perforated within the shallow and deep aquifer 
systems, began in mid-2006. A depression continues to develop in the piezometric surface. 
The ultimate fate of groundwater that flows past the western portion of the Chino I Desalter 
well field is continued flow southward toward the Prado Basin where groundwater rises to 
become surface water in the tributaries of the Prado Basin. 



 Safe Yield
Replenish Cyclic or MZ1 Program Recycled Total Agricultural Overlying Total Agricultural Overlying

Conj Use Pool Non-Ag Pool Non-Ag
Pool Pool

1977  -  1978 140,000 10,680 0 0 0 0 0 10,680 150,680 60,659 0 60,659 83,934 10,082 154,675 39% 0% 39% 54% 7%
1978  -  1979 140,000 12,638 15,757 0 0 0 0 28,395 168,395 60,597 0 60,597 73,688 7,127 141,412 43% 0% 43% 52% 5%
1979  -  1980 140,000 2,507 14,243 0 0 0 0 16,751 156,751 63,834 0 63,834 69,369 7,363 140,566 45% 0% 45% 49% 5%
1980  -  1981 140,000 12,228 8,662 0 0 0 0 20,890 160,890 70,726 0 70,726 68,040 5,650 144,416 49% 0% 49% 47% 4%
1981  -  1982 140,000 16,609 5,047 0 0 0 0 21,656 161,656 66,731 0 66,731 65,117 5,684 137,532 49% 0% 49% 47% 4%
1982  -  1983 140,000 13,188 15,501 0 0 0 0 28,689 168,689 63,481 0 63,481 56,759 2,395 122,635 52% 0% 52% 46% 2%
1983  -  1984 140,000 13,777 7,960 0 0 0 0 21,737 161,737 70,558 0 70,558 59,033 3,208 132,799 53% 0% 53% 44% 2%
1984  -  1985 140,000 12,188 8,709 0 0 0 0 20,897 160,897 76,912 0 76,912 55,543 2,415 134,870 57% 0% 57% 41% 2%
1985  -  1986 140,000 16,332 2,095 0 0 0 0 18,427 158,427 80,859 0 80,859 52,061 3,193 136,113 59% 0% 59% 38% 2%
1986  -  1987 140,000 10,086 9,921 0 0 0 0 20,007 160,007 84,662 0 84,662 59,847 2,559 147,068 58% 0% 58% 41% 2%
1987  -  1988 140,000 2,494 0 0 0 0 0 2,494 142,494 91,579 0 91,579 57,865 2,958 152,402 60% 0% 60% 38% 2%
1988  -  1989 140,000 7,407 0 0 0 0 0 7,407 147,407 93,617 0 93,617 46,762 3,619 143,998 65% 0% 65% 32% 3%
1989  -  1990 140,000 0 0 0 0 0 0 0 140,000 101,344 0 101,344 48,420 4,856 154,620 66% 0% 66% 31% 3%
1990  -  1991 140,000 3,291 503 0 0 0 0 3,793 143,793 86,658 0 86,658 48,085 5,407 140,150 62% 0% 62% 34% 4%
1991  -  1992 140,000 3,790 1,761 0 0 0 0 5,551 145,551 91,982 0 91,982 44,682 5,240 141,904 65% 0% 65% 31% 4%
1992  -  1993 140,000 12,535 1,677 0 0 9,041 0 23,253 163,253 86,367 0 86,367 44,092 5,464 135,923 64% 0% 64% 32% 4%
1993  -  1994 140,000 8,859 7,634 0 0 0 0 16,493 156,493 80,798 0 80,798 44,298 4,586 129,682 62% 0% 62% 34% 4%
1994  -  1995 140,000 0 10,300 0 0 0 0 10,300 150,300 93,419 0 93,419 55,022 4,327 152,768 61% 0% 61% 36% 3%
1995  -  1996 140,000 82 0 0 0 0 0 82 140,082 101,606 0 101,606 43,639 5,424 150,669 67% 0% 67% 29% 4%
1996  -  1997 140,000 0 17 0 0 0 0 17 140,017 110,163 0 110,163 44,809 6,309 161,281 68% 0% 68% 28% 4%
1997  -  1998 140,000 8,323 0 0 0 0 0 8,323 148,323 97,435 0 97,435 43,344 4,955 145,734 67% 0% 67% 30% 3%
1998  -  1999 140,000 5,697 0 0 0 0 0 5,697 145,697 107,723 0 107,723 47,538 7,006 162,267 66% 0% 66% 29% 4%
1999  -  2000 140,000 1,001 0 0 507 0 0 1,508 141,508 126,645 0 126,645 44,401 7,774 178,820 71% 0% 71% 25% 4%
2000  -  2001 140,000 30 0 6,500 500 0 3,995 7,030 147,030 113,437 7,989 121,426 39,954 8,084 169,464 67% 5% 72% 24% 5%
2001  -  2002 140,000 0 0 6,500 505 0 4,729 7,005 147,005 121,489 9,458 130,947 39,494 5,548 175,989 69% 5% 74% 22% 3%
2002  -  2003 140,000 0 0 6,499 185 0 5,220 6,684 146,684 120,557 10,439 130,996 38,487 4,853 174,336 69% 6% 75% 22% 3%
2003  -  2004 140,000 4,020 2,463 3,558 48 0 5,303 10,089 150,089 136,834 10,605 147,439 41,978 2,915 192,332 71% 6% 77% 22% 2%
2004  -  2005 140,000 4,380 0 7,877 158 12,500 4,927 24,915 164,915 127,811 9,854 137,665 34,450 2,327 174,441 73% 6% 79% 20% 1%
2005  -  2006 140,000 33,756 0 1,554 1,304 12,999 4,944 49,613 189,613 124,315 16,479 140,794 33,900 3,026 177,720 70% 9% 79% 19% 2%
2006  -  2007 140,000 32,991 0 0 2,989 4,770 7,907 40,750 180,750 130,826 26,356 157,182 37,295 3,369 197,846 66% 13% 79% 19% 2%
2007  -  2008 140,000 0 0 0 2,340 10,243 8,092 12,583 152,583 103,078 26,972 130,050 30,910 3,440 164,400 63% 16% 79% 19% 2%

Totals 4,340,000 248,888 112,249 32,489 8,536 49,553 45,114 451,715 4,791,715 2,946,702 118,152 3,064,853 1,552,816 151,162 4,768,832
Average 140,000 8,029 3,621 1,048 275 1,598 1,455 14,571 154,571 95,055 14,769 98,866 50,091 4,876 153,833 59% 8% 63% 35% 3%

Max 140,000 33,756 15,757 7,877 2,989 12,999 8,092 49,613 189,613 136,834 26,972 157,182 83,934 10,082 197,846 73% 16% 79% 55% 7%
Min 140,000 0 0 0 0 0 0 0 140,000 60,597 0 60,597 33,900 2,327 122,635 39% 0% 39% 19% 1%

1 Includes only water actually spread
2 Includes only actual water produced and does not include MWD exchanges
3 Includes adjustment for Ontario production of 633 AF in FY 2001-02
4 Includes adjustment for Jurupa, Niagara, and Chino production correction of 1,030 AF in FY 2002-03
5 Includes 9,041 acre-ft of surface water recharge in the Chino Basin that would otherwise have recharged the Claremont Heights Basin in FY 1992-93; and CBFIP stormwater capture of 12,500 acre-ft/yr beginning in FY 2004-05.
6 Watermaster has assumed that half of the desalter pumping has been replenished by induced recharge in the Santa Ana River through FY 2004-05 and that 30 percent of the desalter pumping has been replenished by induced recharge in the Santa Ana River in FY 2005-06
7 The only discharge considered herein is pumping, the other discharges are assumed netted out in the safe yield

Table 3-1
Summary of Recharge and Discharge

(acre-ft)

Fiscal Year Discharge7

Wet Water Recharge1 Total 
Inflow

Wet Water Recharge to the Chino Basin

Appropriative 
Pool less 

CDA 
Desalters2, 3, 4

New Storm 
Water5

Pumping
Appropriative 

Pool less 
CDA 

Desalters2, 3, 4

Total 
Appropriative 

Pool

Chino 
Desalter 
Authority

Total 
Appropriative 

Pool

Desalter 
Induced 

SAR 
Inflow6

Pumping Distribution (% of Total)
Chino 

Desalter 
Authority

2009_July_2 Table 3-1.xls -- Table_3-1
11/19/2009



Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Banana Basin 390 0 0 390 184 0 0 184 366 0 0 366 188 0 0 188
Declez Basin -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Etiwanda Conservation Ponds -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Hickory Basin 37 0 0 37 105 0 0 105 551 0 0 551 224 0 0 224
Jurupa Basin -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
RP-3 Basins -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Turner Basin 167 0 0 167 100 0 0 100 192 0 0 192 0 0 0 0
7th and 8th Street Basins -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Brooks Street Basin 0 0 0 0 104 0 0 104 676 0 0 676 -- 0 0 0
College Heights Basins -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Ely Basins -- 0 500 500 -- 0 505 505 -- 0 185 185 -- 0 48 48
Etiwanda Spreading Basins -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 2,812 0 2,812
Lower Day Basin -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Montclair Basins 2,890 6,530 0 9,420 773 6,500 0 7,273 1,328 6,499 0 7,827 -- 3,558 0 3,558
San Sevaine -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 1,211 0 1,211
Upland Basin -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0
Victoria Basin -- 0 0 0 -- 0 0 0 -- 0 0 0 -- 0 0 0

Totals: 3,484 6,530 500 10,514 1,266 6,500 505 8,271 3,113 6,499 185 9,797 412 7,582 48 8,042

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Storm 
Water

Imported 
Water

Recycled 
Water

Total 
Recharge

Banana Basin 459 0 0 459 221 206 529 956 226 783 643 1,652 278 0 157 435
Declez Basin -- 0 0 0 737 0 0 737 0 0 0 0 730 0 0 730
Etiwanda Conservation Ponds -- 197 0 197 -- 0 0 0 0 0 0 0 0 0 0 0
Hickory Basin 653 0 0 653 517 623 586 1,726 536 212 646 1,394 949 0 625 1,574
Jurupa Basin -- 0 0 0 -- 0 0 0 0 0 0 0 0 0 0 0
RP-3 Basins -- 0 0 0 767 0 0 767 802 0 0 802 511 0 0 511
Turner Basin 297 310 0 607 2,575 346 0 2,921 406 313 1237 1,956 1542 0 0 1,542
7th and 8th Street Basins -- 0 0 0 1,271 0 0 1,271 640 0 0 640 959 0 1,054 2,013
Brooks Street Basin -- 0 0 0 524 2033 0 2,557 205 1604 0 1,809 475 0 0 475
College Heights Basins -- 0 0 0 108 5,432 0 5,540 1 3,125 0 3,126 172 0 0 172
Ely Basins -- 0 158 158 1,531 0 188 1,719 631 0 466 1,097 1,603 0 562 2,165
Etiwanda Spreading Basins -- 2,137 0 2,137 20 2,488 0 2,508 0 1,160 0 1,160 10 0 0 10
Lower Day Basin -- 107 0 107 624 2,810 0 3,434 78 2,266 0 2,344 303 0 0 303
Montclair Basins -- 7,887 0 7,887 1,296 5,536 0 6,832 355 10,681 0 11,036 859 0 0 859
San Sevaine -- 1,621 0 1,621 2,072 9,172 0 11,244 244 5,749 0 5,993 749 0 0 749
Upland Basin -- 0 0 0 214 5,922 0 6,136 195 7068 0 7,263 312 0 0 312
Victoria Basin -- 0 0 0 330 0 0 330 260 0 0 260 427 0 0 427

Totals: 1,409 12,258 158 13,825 12,807 34,568 1,303 48,678 4,579 32,961 2,992 40,532 9,879 0 2,398 12,277

Basin Name

Table 3-2
Summary of Annual Wet Water Recharge in the Chino Basin

2000/2001
Basin Name

2001/2002

2006/2007 2007/2008

2002/2003 2003/2004

2004/2005 2005/2006

11/19/2009
2009_July_2 Table 3-2.xls--Table 3-2









Figure_3-4.xlsFigure 3-4

Figure 3-4
Distribution of Groundwater Production by Pool
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Figure 3-11 - Time History of Production, Recharge, and Groundwater Levels in MZ1
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Figure 3-12 - Time History of Production, Recharge, and Groundwater Levels in MZ2
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Figure 3-13 - Time History of Production, Recharge, and Groundwater Levels in MZ3
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Figure 3-14 - Time History of Production, Recharge, and Groundwater Levels in Chino-East MZ
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Figure 3-15 - Time History of Production, Recharge, and Groundwater Levels in Chino-South MZ
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Section 4 − Groundwater Quality 

4.1 Background 

Chino Basin groundwater is not only a critical resource to overlying water producers; it is a 
critical resource to the entire Santa Ana Watershed. From a regulatory perspective, the use of 
Chino Basin groundwater to serve potable demands is limited by drinking water standards, 
groundwater basin water quality objectives, and Santa Ana River water quality objectives. In 
August 1999, Phase 1 of the OBMP established that groundwater monitoring must be 
conducted in order to obtain current water quality and water level data in Chino Basin 
(WEI, 1999). These data are necessary for defining and evaluating specific strategies and 
locations for the mitigation of nitrate, TDS, and other Constituents of Potential Concern 
(COPCs); new recharge sites; and pumping patterns that result from the implementation of 
the OBMP. 

In the past, various entities have collected groundwater quality data. Municipal and agricultural 
water supply entities have collected groundwater quality data to comply with the Department 
of Health Services’ requirements in the California Code of Regulations, Title 22, or for 
programs that range from irregular study-oriented measurements to long-term periodic 
measurements. Groundwater quality observations have been made by the DWR, by 
participants in the 1969 Judgment on the Santa Ana River (Orange County Water District vs. 
City of Chino et al.), by dischargers under orders from the RWQCB, and by the County of 
San Bernardino. The DWR and the San Bernardino County Flood Control District were very 
active in collecting groundwater quality data in the Chino Basin prior to the adjudication of 
the Chino Basin. After the Judgment was entered in 1978, monitoring south of State Route 60 
stopped almost completely with the exception of that conducted by the Cities of Chino, Chino 
Hills, and Norco; the Jurupa Community Services District (JCSD); and the Santa Ana River 
Water Company. Most of the pre-1978 measurements were digitized by the DWR. In 1986, 
the MWDSC conducted the first comprehensive survey of groundwater quality, covering all 
constituents regulated under Title 22. 

Watermaster initiated a regular monitoring program for Chino Basin in 1989. Groundwater 
quality data has been obtained periodically since 1990. 

4.2 Water Quality Monitoring Programs 

Watermaster began conducting a more robust monitoring program as part of the initial 
OBMP implementation. Watermaster’s program relies on municipal producers, government 
agencies, and private consultants to supply their groundwater quality data on a cooperative 
basis. Watermaster supplements these data with data obtained through its own sampling and 
analysis program of private wells in the area generally south of State Route 60. Water quality 
data are also obtained from special studies and monitoring programs that take place under the 
orders of the RWQCB, the California Department of Toxic Substances Control (DTSC), and 
others. Watermaster has combined previously digitized groundwater quality data from all 
known sources into a comprehensive database. 
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4.2.1 Water Quality Monitoring Programs for Wells Owned by 
Municipal Water Suppliers 

Water quality samples are collected from Appropriative Pool wells and some overlying 
Non-Agricultural Pool wells as part of formalized monitoring programs. Constituents include 
(i) those regulated for drinking water purposes in the California Code of Regulations, Title 22; 
(ii) those regulated in the 1995 Water Quality Control Plan for the Santa Ana River Basin 
(Basin Plan); or (iii) those that are of special interest to the pumper. 

4.2.2 Water Quality Monitoring Programs for Private Water Supply 
Wells 

Historically, private wells were sampled less methodically and less frequently than wells owned 
by members of the Appropriative Pool. As a result, there is little historical (pre-1999) 
groundwater quality information for most of the 600 private wells in the southern part of the 
Chino Basin. As mentioned above, the MWDSC conducted an assessment of water quality 
and water levels in the private wells south of State Route 60 in 1986. This assessment was a 
component of the Chino Basin groundwater storage program Environmental Impact Report 
(MWDSC et al., 1988). Nevertheless, the historical quality of groundwater produced at the 
majority of the wells in the southern Chino Basin is unknown.  

In 1999, the Comprehensive Monitoring Program initiated the systematic sampling of private 
wells south of State Route 60 in the Chino Basin. Over a three-year period, Watermaster 
sampled all available wells at least twice to develop a robust baseline data set. This program 
has since been reduced to approximately 110 private key wells, and about half of these wells 
are sampled every other year. Groundwater quality samples are analyzed for general minerals, 
physical properties, and for regional COPCs (e.g. perchlorate, and volatile organic chemicals 
[VOCs] in the vicinity of known VOC plumes). This key well monitoring program provides a 
good representation of the areal groundwater quality in this portion of the basin. 

4.2.3 Water Quality Monitoring Programs Conducted Pursuant to 
Regulatory Orders 

Groundwater monitoring is conducted by private and public entities as part of regulatory 
orders and voluntary cleanups. These programs consist of networks of monitoring wells 
designed specifically to delineate and characterize the extent of the responsible party’s 
contamination. These monitoring programs may include monthly, quarterly, and/or annual 
sampling frequencies. The following is a summary of all the regulatory and voluntary 
contamination monitoring in Chino Basin: 

• Plume: Alumax Aluminum Recycling Facility 
Constituent of Concern: TDS, sulfate, nitrate, chloride  
Order: RWQCB Cleanup and Abatement Order 99-38  

• Plume: Chino Airport 
Constituent of Concern: VOCs 
Order: RWQCB Cleanup and Abatement Order 90-134  
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• Plume: California Institute for Men 
Constituent of Concern: VOCs 

 Order: Voluntary Cleanup Monitoring  

• Plume: Crown Coach International Facility  
Constituent of Concern: VOCs and Solvents 
Order: Voluntary Cleanup Monitoring 

• Plume: General Electric Flatiron Facility  
Constituent of Concern: VOCs 
Order: Voluntary Cleanup Monitoring 

• Plume: General Electric Test Cell Facility  
Constituent of Concern: VOCs  
Order: Voluntary Cleanup Monitoring 

• Plume: Kaiser Steel Fontana Site 
Constituent of Concern: TDS/total organic carbon (TOC) 
Order: See discussion in Section 4.36.7.  

• Plume: Milliken Sanitary Landfill 
Constituent of Concern: VOCs 
Order: RWQCB Order No. 81-003 

• Plume: Upland Sanitary Landfill 
Constituent of Concern: VOCs 
Order RWQCB Order No 98-99-07  

• Plume: Ontario International Airport (VOC Plume – South of Ontario Airport) 
Constituent of Concern: VOC 
Order: This plume is currently being voluntarily investigated by a group of potentially responsible 
parties. 

• Plume: Stringfellow National Priorities List (NPL) Site 
Constituent of Concern: VOCs, perchlorate, N-nitrosodimethylamine (NDMA), heavy metals 
Order: The Stringfellow Site is the subject of US Environmental Protection Agency (EPA) 
Records of Decision (RODs): EPA/ROD/R09-84/007, EPA/ROD/R09-83/005, 
EPA/ROD/R09-87/016, and EPA/ROD/R09-90/048.  

4.2.4 Other Water Quality Monitoring Programs 

In a letter dated July 13, 2000, the RWQCB expressed their concern to the IEUA that the 
historical recharge of recycled water at IEUA Regional Plant No. 3 (RP3) may have caused 
groundwater contamination at down-gradient wells. Other sources of groundwater 
contamination in the area include the Kaiser Steel Mill, Alumax, other industries, and 
historical agricultural activities, including citrus groves and hog feed lots. Several municipal 
wells have been shut down in MZ3 due to perchlorate and nitrate in groundwater. MZ3 
includes areas that underlie all or part of the Fontana Water Company, the Marygold Mutual 
Water Company, the CVWD, and the City of Ontario. MZ3 groundwater is tributary to wells 
owned by the JCSD. 

To characterize groundwater levels and quality in MZ3, Watermaster and the IEUA 
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performed an investigation. The objectives of this investigation were to develop a 
groundwater sampling program, install two sentry wells at the distal end of the Kaiser plume, 
and perform further characterization of groundwater quality. Sampling was conducted at 
twenty-two selected key wells from late 2005 to 2007. Where possible, four quarterly samples 
and one annual sample were collected. In 2007, two triple-nested wells (MZ3-1 and MZ3-2) 
were installed down gradient of the Kaiser plume. These wells were sampled quarterly for one 
year. The sampling results provided data to further characterize the water quality patterns for 
contaminants of concern in the study area, including TDS, nitrate, sulfate, chloride, and 
perchlorate. And, the results from well MZ3-1/3 redefined the extent of the Kaiser plume.  

4.2.5 Information Management 

As with groundwater level and production data, Watermaster manages groundwater quality 
data in order to perform the requisite scientific and engineering analyses required to ensure 
that the goals of the OBMP are being met. Watermaster’s relational database contains well 
location, construction, lithology, specific capacity, groundwater level, and water quality data. 
Historical water quality data for the period prior to the mid-1980s were obtained from the 
DWR and supplemented with data from producers in the Appropriative and Overlying 
Non-Agricultural Pools and others. For the period from the mid-1980s forward, Watermaster 
has QA/QC’d and uploaded water quality data from its own sampling programs, the State of 
California Department of Public Health (CDPH, formerly the Department of Health Services) 
database, and other cooperating parties to its relational database. Occasionally, problems have 
been found with CDPH data, usually occurring in the form of incorrect constituent 
identification. In 2003, Watermaster launched the Chino Basin Relational Database effort to 
collect water quality data directly from each member agency and thereby circumvent past data 
problems. Cooperating parties provide all data (including geologic, geophysical, water levels, 
water quality, production, and recharge) to Watermaster on a routine basis. These data are 
delivered in electronic format directly from the laboratory or from the cooperating party. 

4.3 Groundwater Quality in Chino Basin 

Figure 4-1 shows all wells with groundwater quality monitoring results for the 5-year period of 
July 2003 to June 2008.  

Inorganic and organic constituents detected in groundwater samples from wells in the Chino 
Basin through June 2008 were analyzed synoptically. This analysis included all available data 
from production and monitoring wells. Hence, the data do not represent a programmatic 
investigation of potential sources nor do they represent a randomized study that was designed 
to ascertain the water quality status of the Chino Basin. These data do, however, represent the 
most comprehensive information available to date.  

Monitoring wells targeted at potential sources tend to have greater concentrations than 
municipal or agricultural production wells. Wells with constituent concentrations greater than 
one-half of the MCL represent areas that warrant concern and inclusion in a long-term 
monitoring program. In addition, groundwater in the vicinity of wells with samples greater 
than the MCL may be impaired from a beneficial use standpoint.  
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Numerous water quality standards have been put in place by federal and state agencies. 
Primary MCLs are enforceable criteria that are set due to health effects. Secondary standards 
are related to the aesthetic qualities of the water, such as taste and odor. For some chemicals, 
there are “Notification Level” criteria that are set by the CDPH. When notification levels are 
exceeded, the CDPH recommends that the utility inform its customers and consumers about 
the presence of the contaminant and any health concerns associated with exposure. The level 
at which the CDPH recommends the drinking water system remove the affected drinking 
water source from service is the “Response Level.” These levels range from 10 to 100 times 
the notification level, depending on the chemical. The following constituents exceeded at least 
one water quality criteria in more than 10 wells within the Chino Basin for the period of 
July 2003 through June 2008: 

Analyte Group/Constituent  Wells with Exceedance 
Inorganic Constituents   
  Total Dissolved Solids 221 
  Nitrate-Nitrogen 395 
  Aluminum 153 
  Arsenic 24 
  Chloride 25 
  Chromium 30 
  Iron 185 
  Manganese 58 
  Perchlorate 188 
  Sulfate 41 
  Vanadium 25 
General Physical   
  Color 21 
  Odor 28 
  pH 14 
  Specific Conductance 121 
  Turbidity 78 
Chlorinated VOCs   
  1,1-Dichloroethane 11 
  1,1-Dichloroethene 31 
  1,2,3-Trichloropropane 23 
  1,2-Dichloroethane 17 
  cis-1,2-Dichloroethene 10 
  Tetrachloroethene (PCE) 37 
  Trichloroethene (TCE) 115 

For all figures (Section 4 and Appendix B) that depict water quality distributions in the Chino 
Basin, the following convention is typically followed in setting class intervals in the legend 
(where WQS is the applicable water quality standard [see table below]). Variations of this 
convention may be employed to highlight certain aspects of the data. 
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Symbol  Class Interval 

 Not Detected 
 <0.5x WQS, but detected 
 0.5x WQS to WQS 
 WQS to 2x WQS 
 2x WQS to 4x WQS 
 > 4x WQS 

 

4.3.1 Total Dissolved Solids 

In Title 22, TDS is regulated as a secondary contaminant. The California secondary drinking 
water MCL for TDS is 500 mg/L. Figure 4-2 shows the distribution of the maximum TDS 
concentrations in Chino Basin from July 2003 through June 2008. During this period, 
maximum TDS concentrations ranged from 48 mg/L to 4,790 mg/L with average and median 
concentrations of approximately 550 mg/L and 380 mg/L, respectively. The highest 
concentrations are located south of State Route 60 where the impacts from agriculture are 
greatest, which is consistent with the data reported in the 2006 State of the Basin Report.  

The impacts of agriculture on TDS in groundwater are primarily caused by dairy waste 
disposal, consumptive use, and fertilizer use on crops. As irrigation efficiency increases, the 
impact of consumptive use on TDS in groundwater also increases. For example, if source 
water has a TDS concentration of 250 mg/L and the irrigation efficiency is about fifty percent 
(flood irrigation), the resulting TDS concentration in returns to groundwater would be 
500 mg/L, which is exclusive of the mineral increments from fertilizer. If irrigation efficiency 
is increased to seventy-five percent, the resulting TDS concentration in the returns to 
groundwater would be 1,000 mg/L, which is also exclusive of the mineral increments from 
fertilizer. For modern irrigated agriculture, the TDS impacts of consumptive use are more 
significant than mineral increments from fertilizers.  

Wells with low TDS concentrations in close proximity to wells with higher TDS 
concentrations suggests a vertical stratification of water quality. However, there is a paucity of 
information concerning well construction/perforation intervals; Thus, the vertical differences 
in water quality are currently unverifiable. 

4.3.2 Nitrate-Nitrogen 

In Title 22, the primary MCL for nitrate as nitrogen (NO3-N) in drinking water is 10 mg/L. 
By convention, all nitrate values are expressed in this report as NO3-N. Figure 4-3 displays 
the distribution of maximum NO3-N concentrations in the Chino Basin from July 2003 
through June 2008. 

Areas with significant irrigated land use or dairy waste disposal histories overlie groundwater 
with elevated nitrate concentrations. The primary areas of nitrate degradation were formerly or 
are currently overlain by: 
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• Citrus (the northern parts of the Chino-North MZ)  
• Dairy and irrigated agriculture (the southern parts of the Chino-North MZ, the Chino-

South MZ, the Chino-East MZ, and the Prado Basin MZ [PBMZ])  

Nitrate concentrations in groundwater have increased slightly or remained relatively constant 
in the northern parts of the Chino-North MZ from 1960 to present. These areas were 
formerly occupied by citrus groves and vineyards. The nitrate concentrations underlying these 
areas rarely exceed 10 mg/L (as nitrogen). Over the same period, nitrate concentrations 
increased significantly in the southern parts of the Chino-North MZ, the Chino-South MZ, 
the Chino-East MZ, and the PBMZ. In these areas, land use was progressively converted from 
irrigated/non-irrigated agricultural land to dairies, and nitrate concentrations typically exceed 
the 10 mg/L MCL and frequently exceed 40 mg/L. 

4.3.3 Other Constituents of Potential Concern 

Section 4.3.3 discusses the constituents with water quality standards that were exceeded in ten 
or more wells in Chino Basin with the exception of nitrate and TDS. The details of these 
exceedances are displayed graphically in Figures 4-4 through 4-17, and in Appendix B.  

A query was developed to analyze water quality data in the Chino Basin from July 2003 
through June 2008 that is in exceedance of any water quality standard. The results of this 
query are provided in a summary table in Appendix C, including: 

• Chemical Constituents (listed alphabetically) 
• Reporting Units 
• Water Quality Standards (detailed explanations are provided in the table’s 

footnote): 
• EPA Primary MCL 
• EPA Secondary MCL 
• California Primary MCL 
• California Secondary MCL 
• California Notification Level 

• Minimum – the minimum concentration of the given constituent for the given 
time period. Non-detect values were assigned a value of zero. 

• Lower or First Quartile – the first value that divides the items of a frequency 
distribution or ordered data set into four classes with each containing one fourth 
of the total population. 

• Median or Second Quartile – the second value that divides the items of a 
frequency distribution or ordered data set into four classes with each containing 
one fourth of the total population. 

• Upper or Third Quartile – the third value that divides the items of a frequency 
distribution or ordered data set into four classes with each containing one fourth 
of the total population. 
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• Maximum – the maximum concentration of the given constituent for the given 
time period. Non-detect values were assigned a value of zero. 

• Average – the average concentration of the given constituent for the given time 
period. Non-detect values were assigned a value of zero. 

• Number of Samples – the total number of samples for the given constituent for 
the given time period. 

• Number of Wells Sampled – the number of wells sampled in the given time 
period, not the number of samples collected. 

• Number of Wells with Detects – the number of wells in the period wherein the 
constituent was detected at any concentration. 

• Number of Wells with Exceedances – the number of wells in the given time 
period with any value that exceeded any of the five water quality standards. 

4.3.3.1 VOCs 

The following seven VOCs were detected at or above their MCL in more than 10 wells in the 
Chino Basin: 

• 1,1-dichloroethane (1,1-DCA) 
• 1,1-dichloroethene (1,1-DCE) 
• 1,2,3-trichloropropane (1,2,3-TCP) 
• 1,2-dichloroethane (1,2-DCA) 
• cis-1,2-dichloroethene (cis-1,2-DCE) 
• tetrachloroethene (PCE) 
• trichloroethene (TCE) 

4.3.3.1.1 Trichloroethene and Tetrachloroethene  

Trichloroethene (TCE) and tetrachloroethene (PCE) were/are widely used industrial solvents. 
Both PCE and TCE are used as metal degreasers in the automotive and other metal working 
industries. PCE is commonly used in the dry-cleaning industry. TCE was commonly used as a 
food extractant. The areal distributions of TCE and PCE are shown in Figures 4-4 and 4-5, 
respectively. In general, PCE is below the detection limit for wells in the Chino Basin. Wells 
with detectable levels tend to occur in clusters, such as those around the Milliken Landfill, 
south and west of the Ontario Airport, and along the margins of the Chino Hills. The spatial 
distribution of TCE resembles that of PCE. TCE was not detectable in most of the wells in 
the basin, and similar clusters of wells occur around the Milliken Landfill, south and west of 
Ontario International Airport (OIA), south of Chino Airport, and in the Stringfellow plume.  

Figure 4-19 shows the ratio of TCE, PCE, and their breakdown products in monitoring wells 
associated with the VOC plumes in the southern Chino Basin. The unique characteristics of 
these plumes can be seen by comparing TCE and PCE concentrations and dispersion. For 
example, the Milliken Landfill plume and the GE plumes near Ontario Airport have 
significant concentrations of both TCE and PCE while the Chino Airport and Stingfellow 
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plumes have significant concentrations of TCE and only minor detections of PCE, and the 
OIA plume is characterized solely by TCE. These unique characteristics allow for 
differentiation between the plumes and determining the intermingling of plumes. 

4.3.3.1.2 1,1-Dichloroethene, 1,2-Dichloroethane, and cis-1,2-Dichloroethene  

1,1-Dichloroethene (1,1-DCE), 1,2-Dichloroethane (1,2-DCA), and cis-1,2-Dichloroethene 
(cis-1,2-DCE) are degradation by-products of PCE and TCE (Dragun, 1988) that are formed 
by reductive dehalogenation. The areal distributions of 1,1-DCE, 1,2-DCA, and cis-1,2-DCE 
are shown in Figures 4-6 through 4-8, respectively. 1,1-DCE, 1,2-DCA, and cis-1,2-DCE have 
not been detected in the majority of wells in the Chino Basin. 1,1-DCE is found near the 
Milliken Landfill, south and west of OIA, at the former Crown Coach Facility, and at the head 
of the Stringfellow plume. 1,2-DCA and cis-1,2-DCE are found in the same general locations. 

4.3.3.1.3 1,1-Dichloroethane 

1,1,-Dichloroethane (1,1-DCA) is a colorless oily liquid that is used as a solvent for plastics, as 
a degreaser, as a halon in fire extinguishers, and in the cementing of rubber, and is a 
degradation by-product of 1,1,1-TCA. Figure 4-9 shows the areal distribution of 1,1-DCA in 
the Chino Basin. Eleven wells were in exceedance of the primary CA MCL of 5 µg/L for 
1,1-DCA for the period of July 2003 through June 2008. The majority of these wells are 
monitoring wells at the former Crown Coach Facility.  

4.3.3.1.4 1,2,3-Trichloropropane 

1,2,3-TCP is a colorless liquid that is used primarily as a chemical intermediate in the 
production of polysulfone liquid polymers and dichloropropene, and in the synthesis of 
hexafluoropropylene and as a cross linking agent in the synthesis of polysulfides. It has been 
used as a solvent, an extractive agent, a paint and varnish remover, and a cleaning and 
degreasing agent, and it has been formulated with dichloropropene in the manufacturing of 
soil fumigants, such as D-D. 

The current California State Notification Level for 1,2,3-TCP is 0.005 µg/L. The adoption of 
the Unregulated Chemicals Monitoring Requirements regulations occurred before a method 
capable of achieving the required detection limit for reporting (DLR) was available. According 
to the CDPH, some utilities moved ahead with monitoring, and samples were analyzed using 
higher DLRs. Unfortunately, findings of non-detect with a DLR higher than 0.005 µg/L do 
not provide the CDPH with the information needed for setting a standard. New 
methodologies with a DLR of 0.005 µg/L have since been developed, and the CDPH has 
requested that any utility with 1,2,3-TCP findings of non-detect with reporting levels of 
0.01 µg/L or higher do follow-up sampling using a DLR of 0.005 µg/L. Because 1,2,3-TCP 
may be a basin-wide water quality issue, private and public wells are continuing to be retested 
at the lower detection limit (0.005 µg/L). 

Figure 4-10 shows the distribution of 1,2,3-TCP in Chino Basin, based on the data limitations 
discussed above. High 1,2,3-TCP values are associated with the Chino Airport Plume. Of 
particular note, there is a cluster of wells with 1,2,3-TCP concentrations greater than the 
Notification Level in the Jurupa region and a scattering of wells that exceed the Notification 
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Level on the western margins of the basin. Watermaster will continue to monitor and 
investigate this constituent. 

4.3.3.2 Iron, Arsenic, and Vanadium  

Iron, arsenic, and vanadium concentrations depend on mineral solubility, ion exchange 
reactions, surface complexations, and soluble ligands. These speciation and mineralization 
reactions, in turn, depend on pH, oxidation-reduction potential, and temperature.  

4.3.3.2.1 Iron 

In general, iron is not detected across the Chino Basin, but there are some scattered detectable 
concentrations that are above regulatory limits (see Appendix B). Iron concentrations are 
elevated in the vicinity of the Stringfellow Plume. Outside of the Stringfellow Plume, there 
were 85 wells with iron concentrations that exceed the MCL. Nevertheless, these exceedances 
may be an artifact of sampling methodology; relatively high concentrations of iron and trace 
metals are often the result of the dissolution of aluminosilicate particulate matter and colloids, 
which is caused by the acid preservative in unfiltered samples.  

4.3.3.2.2 Arsenic 

The US EPA implemented a new primary MCL for arsenic in 2006, decreasing the MCL from 
50 µg/L to 10 µg/L. In November 2008, the Primary CA MCL was also changed from 
50 µg/L to 10 µg/L. Figure 4-11 shows the distribution of arsenic in the Chino Basin. Eleven 
wells in the basin had arsenic concentrations that exceeded the MCL. Of these wells, three are 
associated with the Stringfellow Plume, and three are associated with Chino Airport Plume. 
Higher concentrations of arsenic are found in the Chino/Chino Hills area in the lower aquifer 
at depths greater than about 350 ft-bgs.  

4.3.3.2.3 Vanadium 

In the Chino Basin, vanadium has been detected above regulatory limits in some scattered 
wells. In groundwater, vanadium can result from mining and industrial activities or be of 
natural occurrence. While elemental vanadium does not occur in nature, vanadium 
compounds are found in fossil fuels and exist in over 60 different mineral ores. The primary 
industrial use of vanadium is in the steel industry where it is used to strengthen steel. 
Figure 4-12 shows the areal distribution of vanadium in the Chino Basin. The majority of the 
25 wells in exceedance of the California Notification Level (0.05 mg/L) are associated with 
the Stringfellow Plume. Other exceedances are found near the Milliken Landfill, in deep wells 
in the Chino/Chino Hills area, and in one well near the Jurupa Mountains.  

4.3.3.3 Perchlorate 

Perchlorate has recently been detected in several wells in the Chino Basin (Figure 4-13), in 
other basins in California, and in other states in the west. The most probable reason why 
perchlorate was not detected in groundwater until recently is that analytical methodologies 
that could attain a low enough detection limit did not previously exist. Prior to 1996, the 
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method detection limit for perchlorate was 400 µg/L. In March 1997, an ion chromatographic 
method was developed with a detection limit of 1 µg/L and a reporting limit of 4 µg/L.  

As an environmental contaminant, perchlorate (ClO4-) originates from the solid salts of 
ammonium perchlorate (NH4ClO4), potassium perchlorate (KClO4), or sodium perchlorate 
(NaClO4). Perchlorate salts are quite soluble in water. The perchlorate anion (ClO4-) is 
exceedingly mobile in soil and groundwater environments. Because of its resistance to react 
with other available constituents, it can persist for many decades under typical groundwater 
and surface water conditions. Perchlorate is a kinetically stable ion, which means that 
reduction of the chlorine atom from a +7 oxidation state in perchlorate to a -1 oxidation state 
as a chloride ion requires activation energy or the presence of a catalyst to facilitate the 
reaction. Since perchlorate is chemically stable in the environment, natural chemical reduction 
is not expected to be significant. 

Possible sources of perchlorate contamination are synthetic (ammonium perchlorate used in 
the manufacturing of solid propellant used for rockets, missiles, and fireworks) and natural 
(perchlorate derived from Chilean caliche that was used for fertilizer). 

Fertilizers derived from Chilean caliche are currently used in small quantities on specialized 
crops, including tobacco, cotton, fruits, and vegetables (Renner, 1999). However, evidence 
suggests that usage may have been widespread for citrus crops in Southern California from the 
late 1800s through the 1930s. 

The current CDPH Notification Level for perchlorate is 6 µg/L, which was established on 
March 11, 2004. 

Perchlorate has been detected in 188 wells in the Chino Basin at levels greater than 6 µg/L. 
Perchlorate Notification Level exceedances occur in the following areas of the Chino Basin 
(Figure 4-13): 

• Rialto-Colton Basin (There is a significant perchlorate plume in the Rialto-Colton 
Basin. The RWQCB is investigating the source of this plume, which appears to be 
near the Mid-Valley Sanitary Landfill. According to the RWQCB, several 
companies—including B.F. Goodrich, Kwikset Locks, American Promotional 
Events, and Denova Environmental—operated nearby and used or produced 
perchlorate. These companies were located on a 160-acre parcel at T1N R5W S21 
SW1/4. Denova Environmental also operated on a 10-acre lot at T1N R5W S20 
S1/2 (along the boundary between Sections 20 and 29). Perchlorate in the Fontana 
area of Chino Basin may be the result of (i) the Rialto-Colton perchlorate plume 
migrating across the Rialto-Colton fault, (ii) other point sources in Chino Basin, 
and/or (iii) the non-point application of Chilean nitrate fertilizer in citrus groves.) 

• Downgradient of the Stringfellow Superfund Site (Concentrations have exceeded 
600,000 µg/L at onsite observation wells. The plume has likely reached the Pedley 
Hills and may extend as far as Limonite Avenue.) 

• City of Pomona well field (source[s] unknown) 
• Wells in the City of Ontario water service area, south of OIA (source[s] unknown) 
• Scattered wells in the Monte Vista water service area (source[s] unknown) 
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• Scattered wells in the City of Chino water service area (source[s] unknown) 

A forensic isotope study was conducted to determine the source of perchlorate in Chino Basin 
groundwater. This forensic technique was developed using comprehensive stable isotope 
analyses (37Cl/35Cl and 18O/17O/16O) of perchlorate to determine the origin of the 
perchlorate (synthetic vs. naturally occurring). Stable isotope analyses of perchlorate from 
known man-made (e.g. samples derived from electrochemically synthesized ammonium- and 
potassium-perchlorate salts) and natural (e.g. samples from the nitrate salt deposits of the 
Atacama Desert in Chile) sources reveal systematic differences in isotopic characteristics that 
are related to the formation mechanisms (Bao & Gu, 2004; Böhlke et al., 2005; Sturchio et al., 
2006). There is considerable anecdotal evidence that large quantities of Chilean nitrate 
fertilizer were imported into the Chino Basin in the early 1900s for the citrus industry, which 
covered the north, west and central portions of the basin.  

The perchlorate isotope study consisted of 10 groundwater samples that were collected 
throughout the Chino Basin. The sampling points included private wells and municipal 
production wells. Samples were collected using a flow-through column with a highly 
perchlorate-selective anion-exchange resin. The exchange resin concentrates low levels of 
perchlorate in groundwater such that a sufficient amount can be acquired and for isotopic 
analysis. Results confirmed that most of the perchlorate in the west and central portions of the 
Chino Basin was derived from Chilean nitrate fertilizer. One sample collected south of the 
OIA is a potential mixture of natural and synthetic sources.  

4.3.3.4 Total Chromium and Hexavalent Chromium  

Figure 4-14 shows the areal distribution of total chromium in the Chino Basin. Thirty wells 
were found to be in exceedance of the CA MCL of 50 µg/L. The majority of these wells are 
associated with the Milliken Sanitary Landfill, the Stringfellow Plume, and the GE Test Cell 
Plume. The remaining wells include isolated wells near the Jurupa Mountains and in the 
southern Chino Basin and City of Pomona wells. Chromium in groundwater results from 
natural and anthropogenic sources.  

Hexavalent chromium is currently regulated under the MCL for total chromium. In 1999, the 
CDPH identified that hexavalent chromium needed an individual MCL, and concerns over its 
carcinogenicity grew. Subsequently, the CDPH included it on the list of unregulated chemicals 
that require monitoring. California Health and Safety Codes (§116365.5 and §1163659a) 
compelled the adoption of a hexavalent chromium MCL by January 1, 2004, and required it to 
be close to the public health goals (PHG) established by the Cal/EPA Office of 
Environmental Health Hazard Assessment (OEHHA). At present, the PHG has not been 
established, and the CDPH cannot proceed with the MCL process. Figure 4-15 shows the 
areal distribution of hexavalent chromium in the Chino Basin. Only three wells in the Chino 
Basin were in exceedence of the CA MCL for total chromium. In the near future hexavalent 
chromium may become a more significant contaminant of concern in the Chino Basin when a 
lower MCL is determined by CDPH, and more wells are sampled for hexavalent chromium.  

4.3.3.5 Chloride and Sulfate 
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Chloride and sulfate both exceeded secondary MCLs. As discussed previously, secondary 
MCLs apply to chemicals in drinking water that adversely affect its aesthetic qualities and are 
not based on the direct health effects associated with the chemical. Chloride and sulfate are 
major anions associated with TDS. All wells in the basin had detectable levels of sulfate 
(Figure 4-16), but most had concentrations that were less then 125 mg/L (one-half the water 
quality standard). A total of 41 wells had concentrations at or above the sulfate secondary 
MCL. In general, these wells are distributed in the southern portion of the basin, in the 
Stringfellow plume, and along the margins of the Chino Hills. All wells had detectable levels 
of chloride (Figure 4-17), but most had concentrations that were less 125 mg/L (one-half the 
MCL). The secondary MCL for chloride was exceeded in 25 wells; almost all of which are 
located in the southern portion of the basin. 

4.3.3.6 Color, Odor, and Turbidity 

In the last 5 years, color, odor, and turbidity have been detected above their secondary MCLs 
in more than 10 wells within the Chino Basin (see Appendix B). These parameters are 
monitored purely for aesthetic reasons and should not substantially impair water quality in the 
Chino Basin. 

4.3.4 Point Sources of Concern  

The water quality discussion above described water quality conditions across the entire basin. 
The discussion below describes the water quality plumes associated with known point source 
discharges to groundwater. Figure 4-18 shows the locations of various point sources and 
associated areas of water quality degradation. Figure 4-19 shows the VOC plumes and features 
pie charts that display the relative percent of TCE, PCE, and other VOCs detected at 
groundwater wells within plume impacted areas. The pie charts demonstrate the chemical 
differentiation between the VOC plumes in the southern portion of Chino Basin. 

4.3.4.1 Alumax Aluminum Recycling Facility  

Between 1957 and 1982, an 18-acre aluminum recovery facility was operated in the City of 
Fontana. The byproducts of aluminum recycling are aluminum oxide wastes and brine water. 
During this 25-year period, solid wastes were stockpiled onsite. Process water containing 
sodium and potassium chloride salts was discharged onsite and allowed to percolate into 
native soil and groundwater. Discharge ceased in 1982, and the solid wastes were removed in 
1992. Onsite groundwater monitoring was initiated in 1993 by then owner Alumax, Inc. The 
site was subsequently capped to prevent the future mobilization of salts offsite. Alcoa 
Davenport Works (Alcoa) purchased Alumax in 1998.  

Currently, there are two onsite monitoring wells: MW-1 is located in the northeast corner of 
the property, and MW-2 is located in the southwest corner. These wells have steel casings and 
have experienced chloride corrosion and extensive accumulation of iron hydroxide scale. 
Rehabilitation efforts in 2001 failed to adequately clear the well screens. Both wells 
subsequently experienced partial casing constrictions or screen collapses. In 2007, it was 
discovered that over ten feet of iron oxide scale and sediment had accumulated in the bottom 
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of MW-1. MW-2 was abandoned and replaced in 2008 as it could no longer be sampled.  

Offsite monitoring began with the construction of four monitoring wells (AOS-1, AOS-2, 
AOS-3, and AOS-4) between 1999 and 2000. These wells are all located downgradient of the 
site and were constructed of PVC in an effort to avoid the scale and corrosion experienced at 
the onsite wells. In April 2008, the RWQCB stated that Alcoa would no longer be required to 
monitor offsite monitoring wells AOS-1, AOS-2, and AOS-3 unless elevated levels of salts 
were detected at upgradient well AOS-4 (RWQCB, 2008). Alcoa is currently evaluating the 
ownership transfer of wells AOS-1, AOS-2, and AOS-3 to Watermaster to allow for 
continued monitoring.  

The plume emanating from the Alumax site is characterized by elevated concentrations of 
sulfate, nitrate, chloride, potassium, and sodium. Consequently, the TDS concentrations at the 
onsite wells are high, ranging from about 500 mg/L to over 2,000 mg/L. Offsite monitoring 
has yielded observed TDS concentrations that range from about 100 mg/L to 700 mg/L. 
Note that these TDS values are higher than those observed at up-gradient wells, which 
typically range from 200 to 300 mg/L. 

4.3.4.2 Chino Airport 

The Chino Airport is located approximately four miles east of the City of Chino and six miles 
south of the OIA and occupies about 895 acres. From the early 1940s until 1948, the airport 
was owned by the federal government and used for flight training and aircraft storage. The 
County of San Bernardino acquired the airport in 1948 and has operated and/or leased 
portions of the facility ever since. Since 1948, businesses and activities at the airport have 
included: the modification of military aircraft; crop-dusting; aircraft-engine repair; aircraft 
painting, stripping, and washing; dispensing of fire-retardant chemicals to fight forest fires; 
and general aircraft maintenance. The use of organic solvents for various manufacturing and 
industrial purposes has been widespread throughout the airport’s history. From 1986 to 1988, 
a number of groundwater quality investigations were performed in the vicinity of the Chino 
Airport. Analytical results from groundwater sampling revealed the presence of VOCs above 
MCLs in six wells downgradient of the Chino Airport. The most common VOC detected 
above its MCL is TCE, as shown in Figure 4-19. TCE concentrations in the contaminated 
wells ranged from 6 to 75 µg/L. 

In 1990, Cleanup and Abatement Order (CAO) No. 90-134 was issued to address 
groundwater contamination emanating from the Chino Airport. During 2003, five 
groundwater monitoring wells were installed onsite; and in 2005, an additional four 
groundwater monitoring wells were installed onsite for further characterization. During June 
and July of 2006, Watermaster conducted a focused sampling event of 25 wells within the 
vicinity of the Chino Airport plume. In 2007, the San Bernardino County Department of 
Airports began to focus their investigation on offsite characterization of the plume. In 2008, 
the RWQCB issued a CAO (No. R-8 2008-0064) to the San Bernardino County Department 
of Airports in order to define the lateral and vertical extent of the VOCs in groundwater and 
to prepare a remedial action plan. In late 2008, nine offsite monitoring wells were completed 
in three locations. Initial sampling of these wells was done in August 2009.  

Figure 4-18 shows the approximate areal extent of TCE in groundwater at concentrations in 
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exceedance of the MCL in the vicinity of the Chino Airport as of 2008. The plume is elongate 
in shape, up to 3,600 feet wide, and extends approximately 12,100 feet from the airport’s 
northern boundary in a south to southwestern direction. From July 2003 to June 2008, the 
maximum TCE concentration detected at an individual well within the Chino Airport plume 
was 910 µg/L. 

4.3.4.3 California Institute for Men  

The California Institution for Men (CIM) is a state correctional facility located in the 
City of Chino and has been in existence since 1939. The property occupies approximately 
1,500 acres, and is bounded by Eucalyptus Avenue to the north, Euclid Avenue to the east, 
Kimball Avenue to the south, and Central Avenue to the west. Site use includes agricultural 
operations, inmate housing, and correctional facilities. The Heman G. Stark Youth 
Correctional Facility occupies the eastern portion of the property (Geomatrix Consultants, 
2005).  

In 1990, PCE was detected at a concentration of 26 µg/L at CIM drinking water supply 
Well 1. Analytical results have indicated that the most common VOCs detected in 
groundwater underlying CIM are PCE and TCE. The maximum PCE concentration in 
groundwater detected at an individual monitoring well (MW-7) was 1990 µg/L, and the 
maximum TCE concentration in groundwater detected at an individual monitoring well 
(MW-6) was 160 µg/L (Geomatrix Consultants, 2007). Other detected VOCs include 
1,2-DCE, bromodichloromethane, 1,1,1-TCA, carbon tetrachloride, chloroform, and toluene.  

In 1992, construction began on a groundwater monitoring network of approximately 40 wells. 
These wells were sampled intermittently through 2007. An Interim Remedial Measure (IRM) 
was implemented to resume production at Well 1, treat extracted water to reduce VOC 
concentrations, and use that water as part of the CIM potable water distribution system. Since 
the implementation of the IRM, the concentrations of PCE and TCE in groundwater have 
decreased considerably. Of the 39 wells sampled in 2007, 6 wells in the shallow aquifer had 
PCE concentrations in exceedance of the MCL, and TCE was detected at one shallow 
monitoring well (Geomatrix Consultants, 2007). CIM submitted a Request for No Further 
Action (NFA) for groundwater PCE remediation to the RWQCB.  

Figure 4-18 shows the approximate areal extent of VOCs in groundwater at concentrations 
exceeding their MCLs as of 2008. The plume is up to 2,900 feet wide and extends about 
5,800 feet from north to south. As Figure 4-19 illustrates, the CIM plume is primarily 
characterized by PCE. From July 2003 to June 2008, the maximum PCE and TCE 
concentrations in groundwater detected at an individual well within the CIM plume were 
57 µg/L and 26 µg/L, respectively. 

4.3.4.4 Crown Coach  

The former Crown Coach site, located at 13799 Monte Vista Ave in the City of Chino, was 
used by the General Electric Corporation (GE) for the manufacturing and maintenance of 
semi-tractors and buses from the early 1970s onward. In 1987, it was discovered that twelve 
underground storage tanks were leaking lube oils, diesel, antifreeze, waste oil, and waste 
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solvents. All 12 tanks were removed by 1988, and the release of spent solvents in the 
underlying soil and groundwater was reported (Rosengarten Smith & Associates, 1992). Since 
1988, sampling at 22 monitoring wells has determined the concentration and areal extent of 
the VOC plume. Contaminated soil and groundwater are contained onsite. The most common 
VOCs detected are TCE, PCE, and 1,1-DCE, as shown in Figure 4-19.  

Concurrent with groundwater monitoring, a series of remediation activities have occurred on 
the property. Starting in June 1990, extracted groundwater was discharged to an onsite sewer 
connection, operating under an industrial wastewater discharge permit. A soil-vapor extraction 
system was brought onsite in 1992 to address vadose zone contamination. Starting in 2005, a 
Dual Phase Extraction Treatment System (DPETS) was used to remediate groundwater and 
soil. In May 2008, Duke Reality began redevelopment activities on the property. During 
construction, DPETS operations ceased, and Edible Oil Solution (EOS) was injected into ten 
monitoring and extraction wells as a remediation replacement.  

Figure 4-18 shows the approximate areal extent of VOCs in groundwater at concentrations 
exceeding their MCLs near the Crown Coach Facility as of 2008. The plume is approximately 
500 feet in length and 250 feet wide. The last monitoring event in 2008 indicated that the 
lateral boundaries of the plume are decreasing, and PCE, TCE, and 1,1 DCE were not 
detected in deep aquifer wells (Rosengarten Smith & Associates, 2008). From July 2003 to 
June 2008, the maximum PCE and TCE concentrations detected at an individual well within 
the Crown Coach VOC plume were 182 µg/L and 125 µg/L, respectively. 

In June 2009, GE submitted a report to the Regional Board evaluating the effectiveness of the 
EOS injections and the need for additional remedial measures. In this report GE concluded 
that the hydrogeologic conditions beneath the site are sufficient to protect the beneficial uses 
of groundwater in the regional aquifer and that no further monitoring and remediation activity 
is warranted at this site. A response from the Regional Board on this report is pending.  

4.3.4.5 General Electric Flatiron Facility  

The General Electric Flatiron Facility (Flatiron Facility) occupied the site at 234 East Main 
Street, Ontario, California from the early 1900s to 1982. Its operations primarily consisted of 
manufacturing clothes irons. Currently, the site is occupied by an industrial park. The 
RWQCB issued an investigative order to GE in 1987 after an inactive well in the City of 
Ontario was found to contain TCE and chromium above drinking water standards. Analytical 
results from groundwater sampling have indicated that VOCs and total chromium are the 
major groundwater contaminants. The most common VOC detected at levels significantly 
above its MCL is TCE, as shown in Figure 4-19. TCE has reached a measured maximum 
concentration of 5,620 µg/L. Other VOCs—including PCE, toluene, and total xylenes—are 
periodically detected but commonly below their MCLs (Geomatrix Consultants, 1997).  

The facility’s eighteen monitoring wells are part of a quarterly monitoring program that began 
in 1991. Remediation activities began in 1995 with RWQCB Waster Discharge Requirement 
Order No. 95-62 for the pump and treat of groundwater at two extraction wells, EW-01 and 
EW-02. The operation of the extraction wells and remediation system is also referred to as the 
Final Remediation Measures (FRM). Groundwater from EW-01 is treated for VOCs, and 
groundwater from EW-02 is treated for VOCs and chromium. The two sources of treated 
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water join, are pipelined to the West Cucamonga Channel and ultimately to the Ely Basins, 
where it percolates into the Chino Basin Aquifer. In late 2009 or early 2010, an injection well 
and pipeline will be completed, and treated groundwater will be injected into the Chino Basin. 
In addition to the remediation measures discussed above, a Soil Vapor Extraction (SVE) 
system has been in operation since 2003 to remove VOCs from impacted soil.  

Figure 4-18 shows the approximate areal extent of TCE in groundwater at concentrations 
exceeding the MCL as of 2008. The plume is up to 3,400 feet wide and extends about 
9,000 feet south-southwest (hydraulically downgradient) from the southern border of the site. 
From July 2003 to June 2008, the maximum TCE concentration detected at an individual well 
within the Flatiron Facility plume was 5,620 µg/L, and the maximum total chromium 
concentration detected at an individual well was 485 µg/L. 

4.3.4.6 General Electric Test Cell Facility  

The GE Engine Maintenance Center Test Cell Facility (Test Cell Facility) is located at 
1923 East Avion, Ontario, California. From 1956 to present, primary operations at the Test 
Cell Facility have included the testing and maintenance of commercial and military aircraft 
engines. Historically, hazardous waste was disposed of in dry wells. In 1987, results of a 
preliminary investigation indicated the presence of VOCs in soils near the dry wells. In 1991, a 
soil and groundwater investigation and subsequent quarterly groundwater quality monitoring 
showed the presence of VOCs in the soil and groundwater beneath the Test Cell Facility and 
that the VOCs had migrated offsite (Dames & Moore, 1996). Subsequent investigations 
indicated that the most common and abundant VOC detected in groundwater beneath the site 
was TCE. The historical maximum TCE concentration measured at an onsite monitoring well 
(directly beneath the Test Cell Facility) was 1,240 µg/L. The historical maximum TCE 
concentration measured at an offsite monitoring well (downgradient) was 190 µg/L 
(BDM International, 1997). Other detected VOCs include PCE, cis-1,2-DCE, 
1,2-dicholoropropane, 1,1-DCE, 1,1-DCA, and chloroform, among others. 

A Consent Order between General Electric and CDPH was signed September 28, 1988 for 
groundwater and soil remediation (Docket No. 88/89-009CO). The groundwater investigation 
and cleanup is under the oversight of the RWQCB. Vapor extraction treatment system 
operations began in 1996 (Docket No. HAS 97/98-014). Quarterly monitoring and operations 
status reports have been submitted to the DTSC and the RWQCB since remediation 
commenced. Recently a study was conducted to evaluate the effectiveness of the soil 
remediation program. The results of this study were submitted to the DTSC in October 2008 
(Geosyntec Consultants, 2008). In some regions of the facility, shallow soils have reached 
acceptable closure levels; however, remediation activities will continue until sufficient data can 
be evaluated.  

Figure 4-18 shows the approximate areal extent of VOCs in groundwater at concentrations 
exceeding federal MCLs as of 2008. The plume is elongate in shape, up to 2,400 feet wide, and 
extends approximately 10,300 feet from the Test Cell Facility in a southwesterly direction. As 
Figure 4-19 illustrates, the GE Test Cell Facility plume is characterized primarily by TCE, 
PCE, cis-1,2-DCE, and 1,1-DCE. From July 2003 to June 2008, the maximum TCE and PCE 
concentrations in groundwater detected at an individual well within the Test Cell Facility 
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plume were 900 µg/L and 16 µg/L, respectively. 

4.3.4.7 Kaiser Steel Fontana Steel Site  

Between 1943 and 1983, the Kaiser Steel Corporation (Kaiser) operated an integrated steel 
manufacturing facility in Fontana. During the first 30 years of operations (1945-1974), a 
portion of the Kaiser brine wastewater was discharged to surface impoundments and allowed 
to percolate into the soil. In the early 1970s, the surface impoundments were lined to eliminate 
percolation to groundwater (Wildermuth, 1991). In July of 1983, Kaiser initiated a 
groundwater investigation that revealed the presence of a plume of degraded groundwater 
beneath the facility. In August 1987, the RWQCB issued CAO Number 87-121, requiring 
additional groundwater investigations and remediation activities. The results of those 
investigations showed that the major constituents of release to groundwater were inorganic 
dissolved solids and low molecular weight organic compounds. The wells sampled during the 
groundwater investigations had TDS concentrations ranging from 500 to 1,200 mg/L and 
TOC concentrations ranging from 1 to 70 mg/L. By November 1991, the plume had migrated 
almost entirely off the Kaiser site.  

In 1993, Kaiser and the RWQCB entered into a settlement agreement; Kaiser was required to 
mitigate any adverse impacts caused by its plume at existing and otherwise useable municipal 
wells. Pursuant to the settlement, the RWQCB rescinded its earlier order 91-40, and Kaiser 
was granted capacity in the Chino II Desalter to intercept and remediate the Kaiser plume 
within the Chino Basin. In an effort to further characterize the plume, during 2005, a network 
of 22 public and private supply wells were selected for quarterly groundwater sampling for one 
year and annual sampling thereafter. In addition, two triple nested monitoring wells, MZ3-1 
and MZ3-2, were installed between the distal edge of the plume and municipal supply wells in 
2007. Well MZ3-1/3 was found to have elevated concentrations of TDS, sulfate, and TOC. 
Based on this finding, the Kaiser plume was extended to include this well.  

Figure 4-18 shows the approximate areal extent of the TDS/TOC groundwater plume as of 
2008. Based on a limited number of wells, including Kaiser monitoring wells MP-2 and 
KOSF, City of Ontario Wells 27 and 30, and monitoring wells MZ3-1 and MZ3-2, the plume 
is up to 7,000 feet wide and extends about 18,500 feet from the northeast to the southwest.  

4.3.4.8 Milliken Sanitary Landfill 

The Milliken Sanitary Landfill (MSL) is an inactive Class III Municipal Solid Waste 
Management Unit, located near the intersections of Milliken Avenue and Mission Boulevard 
in the City of Ontario. This facility is owned by the County of San Bernardino and managed 
by the County’s Waste System Division. The facility operated from 1958 to 1999. 
Groundwater monitoring at the MSL began in 1987 with five monitoring wells as part of a 
Solid Waste Assessment Test (SWAT) investigation (IT, 1989). The results of this 
investigation indicated that the MSL had released organic and inorganic compounds to 
underlying groundwater. Based on this finding, the MSL conducted an Evaluation Monitoring 
Program (EMP) investigation. At the completion of the EMP, a total of 29 monitoring wells 
were drilled to evaluate the nature and extent of the groundwater impacts identified in the 
vicinity of the MSL (GeoLogic Associates, 1998). Analytical results have indicated that VOCs 
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are the major constituents of release. The most commonly detected VOCs are TCE, PCE, and 
dichlorodifluoromethane. Other VOCs that have been detected above MCLs include vinyl 
chloride, benzene, 1,1-dichloroethane, and 1,2-dichloropropane. Historically, the maximum 
total VOC concentration in an individual monitoring well was 159.6 µg/L 
(GeoLogic Associates, 1998).  

Figure 4-18 shows the approximate areal extent of VOCs in groundwater at concentrations 
exceeding MCLs as of 2008. The plume is up to 1,800 feet wide and extends about 2,100 feet 
south of the MSL’s southern border. As Figure 4-19 illustrates, the MSL plume is 
characterized by a mixture of PCE, TCE, and their degradation products. From July 2003 to 
June 2008, the maximum TCE and PCE concentrations detected at an individual well within 
the MSL plume were 12 µg/L and 8.4 µg/L, respectively. 

4.3.4.9 Municipal Wastewater Disposal Ponds  

Historically, treated municipal wastewater was disposed of in ponds located near the current 
IEUA Regional Plant 1 (RP1), located in south Ontario, and the former Regional Plant 3 
(RP3) disposal ponds, located in south Fontana. The ponds located just east of RP1, 
commonly referred to as the Cucamonga ponds, were used to dispose of untreated effluent 
collected by the Cucamonga County Water District (now the CVWD) and the IEUA. The 
RP3 disposal ponds are located on the southwest corner of Beech and Jurupa Avenues in the 
City of Fontana. The discharge of treated wastewater to the Cucamonga ponds and the RP3 
ponds ceased between the early 1970s and the mid-1980s. The contaminant plumes emanating 
from these ponds have never been characterized. 

4.3.4.10 Upland Sanitary Landfill  

The Upland Sanitary Landfill (USL) is located on the site of a former gravel quarry at the 
southeastern corner of 15th Street and Campus Avenue in the City of Upland. The facility 
operated from 1950 to 1979 as an unlined Class II and Class III municipal solid waste disposal 
site. In 1982, the entire USL disposal site was covered with a 10-inch thick, low permeability 
layer of sandy silt (GeoLogic Associates, 1997). Groundwater monitoring began at the USL in 
1988, and there are now three onsite monitoring wells: an upgradient well, a cross-gradient 
well, and a downgradient well (City of Upland, 1998). Monitoring results indicate that the USL 
has released organic and inorganic compounds to underlying groundwater 
(GeoLogic Associates, 1997). Groundwater samples from the downgradient monitoring well 
consistently contain higher concentrations of organic and inorganic compounds than samples 
from the upgradient and cross-gradient wells. Historical groundwater samples have indicated 
that VOCs are the major constituents of release, and all three monitoring wells have shown 
detectable levels of VOCs. The most common VOCs detected above MCLs are 
dichlorodifluoromethane, PCE, TCE, and vinyl chloride. Other VOCs that have been 
periodically detected above MCLs include methylene chloride, cis-1,2-DCE, 1,1-DCA, and 
benzene. For the 1990 to 1995 period, the average total VOC concentration at the 
downgradient monitoring well was 125 µg/L (GeoLogic Associates, 1997). And, for the July 
2003 to June 2008 period, the maximum TCE and PCE concentrations detected at USL 
monitoring wells were 0.6 µg/L and 3.5 µg/L, respectively. 
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Figure 4-18 shows the approximate areal extent of VOCs at concentrations exceeding MCLs 
as of 2008. Please note that this plume is only defined by three onsite monitoring wells. The 
extent of the plume may be greater than currently depicted in Figure 4-18.  

4.3.4.11 VOC Plume – South of the OIA  

A VOC plume, containing TCE, exists south of the OIA. This plume extends approximately 
from State Route 60 on the north and Haven Avenue on the east to Cloverdale Road on the 
south and South Grove Avenue on the west. It is up to 11,300 feet wide and 20,500 feet long. 
By the late 1980s, the RWQCB determined TCE was present in numerous private wells in the 
area south of the OIA, and identified past activities at the airport as a likely source of TCE 
(RWQCB, 2005b). By 2005, TCE in exceedance of the CA MCL (5µg/L) was detected in 92 
of the 167 private wells in the area. In July 2005, Draft CAOs were issued by the RWQCB to 
six parties identified as former TCE dischargers on the OIA property: Aerojet, the Boeing 
Company (Boeing), the Department of Defense, the Lockheed Martin Corporation 
(Lockheed), and the Northrop Grumman Corporation (Northrop). On a voluntary basis, 
Lockheed, GE, Boeing, and Aerojet are funding current investigative work on the extent and 
source of the TCE plume. Three triple nested monitoring wells were constructed in 2008 
between the OIA and the VOC plume. A fourth well will be completed in 2009.  

Final CAOs will likely be issued in the future. Watermaster has been working closely with the 
RWQCB and the identified parties, providing any available information to assist in the 
investigation. Remediation of the plume will likely be achieved using the CDA’s Chino Basin 
Desalter I facilities . Watermaster is currently seeking a settlement with the companies to 
recover treatment costs associated with the VOC plume.  

Figure 4-18 shows the approximate areal extent of the plume as of 2008. As Figure 4-19 
illustrates, the OIA plume is characterized solely by TCE. During the July 2003 to June 2008 
period, the maximum TCE concentration detected at an individual well within this plume was 
38 µg/L. 

4.3.4.12 Stringfellow NPL Site  

One facility in the Chino Basin, the Stringfellow site, is on the current NPL of Superfund 
Sites. This site is located in Pyrite Canyon north of Highway 60 near the community of Glen 
Avon in Riverside County (see Figure 4-18). From 1956 until 1972, this 17-acre site was 
operated as a hazardous waste disposal facility. More than 34-million gallons of industrial 
waste—primarily from metal finishing, electroplating, and pesticide production—were 
deposited at the site (US EPA, 2001). A groundwater plume of site-related contaminants exists 
underneath portions of the Glen Avon area. Groundwater at the site contains various VOCs, 
perchlorate, NDMA, and trace metals, such as cadmium, nickel, chromium, and manganese. 
In the original disposal area, soil is contaminated with pesticides, polychlorinated biphenyls 
(PCBs), sulfates, perchlorate, and trace metals. The original disposal area is covered by a clay 
cap, fenced, and guarded by security services.  
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Contamination at the Stringfellow site has been addressed by cleanup remedies described in 
four EPA RODs. Since 1986, cleanup actions have focused on controlling the source of 
contamination, installing an onsite pretreatment plant, the cleanup of the lower part of Pyrite 
Canyon, and the cleanup of the community groundwater area below Highway 60. In 1996, the 
DTSC assumed responsibility for the maintenance of the Stringfellow Superfund Site through 
a Cooperative Agreement with the USEPA.  In December 2007, the DTSC submitted the 
Draft Final Supplemental Feasibility Study (SFS), which identified and evaluated the final 
remedial alternatives for cleanup. The 2007 Draft SFS is a revised version of an earlier 2000 
draft; reconsideration was required after perchlorate and other new contaminates were 
discovered in 2001. Once finalized, the SFS will be used by the US EPA to select a final 
remedial strategy and prepare a draft ROD. The draft ROD is anticipated in December 2009.  

Figure 4-18 shows the approximate areal extent of the Stringfellow VOC plume as of 2008. 
The VOC plume is elongate in shape, up to 1,500 feet wide, and extends approximately 14,500 
feet from the original disposal area in a southwesterly direction. The most common VOC 
detected at levels above the MCL is TCE. There are approximately 70 extraction wells 
throughout the length of the plume, which have been effective in stopping plume migration 
and removing TCE contamination. South of Highway 60, there are only a few isolated areas 
where TCE exceeds 5 µg/L (DTSC, 2008). During the 2003 to 2008 period, the maximum 
TCE concentration detected in the Stringfellow plume was 170 µg/L.  

High levels of perchlorate associated with the Stringfellow site were detected in community 
groundwater south of Highway 60 in 2001. Residents connected to the JCSD water service 
were provided bottled water, and the DTSC contracted to install water mains and hook ups at 
each residence. Concurrent with the SFS, the DTSC is conducting a Remedial Investigation 
and Feasibility Study of remedial alternatives for perchlorate in the downgradient community 
area. As with TCE, the operation of the groundwater treatment system has resulted in a 
reduction of perchlorate. Since the discovery in 2001, perchlorate concentrations have been 
reduced by 30% to 50% throughout the monitored area (DTSC, 2008). Figure 4-18 shows the 
approximate areal extent of perchlorate concentrations exceeding the Notification Level (6 
µg/L) as of 2008. The perchlorate plume is elongated in shape, up to 2,000 feet wide, and 
extends approximately 25,000 feet to the southwest from the original disposal area. During the 
2003 to 2008 period, the maximum perchlorate concentration detected in the Stringfellow 
plume was 870 µg/L.  

4.3.5 Water Quality by Management Zone 

Figure 4-20 shows the locations of wells with groundwater quality time histories discussed 
herein and the five Chino Basin management zone boundaries. Wells were selected based on 
length of record, completeness of record, quality of data, and geographical distribution. Wells 
are identified by their local name (usually owner abbreviation and well number) or their 
X Reference ID (X Ref ID) if privately owned. The HCMP wells were selected because they 
are sampled at multiple depths and have a consistent water quality record for the past four 
years. Figures 4-21 through 4-28 are TDS and NO3-N time histories for the wells shown in 
Figure 4-20 from 1970 to 2008. These time histories illustrate water quality variation and 
trends within each management zone and the current state of water quality compared to 
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historical trends.  

4.3.5.1 Management Zone 1 

MZ1 is an elongate region in the westernmost part of the Chino Basin. Figures 4-21 and 4-22 
show TDS and NO3-N time histories for three wells representative of the northern portion of 
MZ1 (City of Upland well 8 [Upland 08], Monte Vista Water District well 5 [MVWD 05], and 
City of Upland well 20 [Upland 20]), two wells representative of the central region 
(City of Chino 5 [Chino 05] and City of Pomona well 23 [Pomona 23]), and two wells 
representative of the southern portion (Chino Institution for Men well 13 [CIM 13] and 
HCMP 3). In the northern portion of MZ1, NO3-N and TDS values have remained steady or 
decreased slightly over the time period depicted. Upland 08 exhibits NO3-N concentrations 
above the MCL (10 mg/L); however, slightly towards the west, near the Upland, Montclair, 
and College Heights Recharge Basins, NO3-N values drop below the MCL, as demonstrated 
by MVWD 05. TDS levels also decrease near the recharge basins. In the central region of 
MZ1, TDS and NO3-N concentrations have increased slightly over the last 30 years, but they 
are still below the MCLs. In the southern portion, NO3-N and TDS concentrations have 
increased significantly since 1990 and are above the MCLs, which is the trend seen in the 
majority of wells south of Highway 60. Quarterly sampling at HCMP 3 shows that TDS and 
NO3-N concentrations have remained stable over the past four years. HCMP 3 also shows 
the variation of water quality from the shallow to deeper aquifers. Overall, NO3-N and TDS 
concentrations in MZ1 escalate from north to south but have not increased over the last five 
years. 

4.3.5.2 Management Zone 2 

MZ2 is an elongate region in the center part of the Chino Basin. Figures 4-23 and 4-24 show 
TDS and NO3-N time histories for two wells representative of the northern portion of MZ2 
(CVWD Well 5 [CVWD 05] and City of Ontario well 24 [ONT 24]), one well representative 
of the central region (City of Ontario well 17 [ONT 17]), and three wells representative of the 
southern portion (X Ref 29, HCMP 1, and X Ref 5333). Similar to MZ1, NO3-N and TDS 
values increase from north to south. Over the time period depicted, NO3-N and TDS 
concentrations have remained stable in the northern portion of MZ2, increased slightly in the 
central region, and increased considerably in the southern portion. At X Ref 5333 and HCMP 
1, in the southern portion of MZ2, TDS concentrations are currently greater than twice the 
MCL (500 mg/L), and NO3-N concentrations are twice the MCL (10mg/L) or greater. 
In addition, HCMP 1 exemplifies the variation of high TDS and NO3-N levels in the shallow 
aquifer and low levels in the deeper aquifer. Overall, NO3-N and TDS concentrations have 
not increased over the last five years with the exception well X Ref 5333.  

4.3.5.3 Management Zone 3 

MZ3 is an elongate region that borders the majority of the Chino Basin’s eastern boundary. 
Figures 4-25 and 4-26 show TDS and NO3-N time histories for one well representative of the 
northern portion (City of Fontana 37A [F37A]), one well representative of the central region 
(City of Ontario well 31 [ONT 31]), and two wells representative of the southern portion 
(Jurupa Community Service District well 16 [JCSD 16], and X Ref 5736). Similar to MZ1 and 
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MZ2, NO3-N and TDS values increase from north to south. In the northern and central areas 
of MZ3, TDS values have slightly increased since 1980 but still remain below the MCL 
(500 mg/L). Over the time period depicted, NO3-N concentrations increase in all regions of 
MZ3. Well F37A, in the northern region, exhibits NO3-N concentrations slightly above the 
MCL (10 mg/L). In the southern portion of MZ3, current TDS and NO3-N concentrations 
are near double the MCLs. At JCSD 16, NO3-N and TDS concentrations have increased 
significantly since 1990. In general, NO3-N and TDS concentrations have not increased over 
the last five years.  

4.3.5.4 Management Zone 4 

MZ4 – also known as Chino-East – is a wedge shaped region, bounded by the Jurupa Hills to 
the northeast, the Pedley Hills to the southeast, Management Zone 5 to the south, and 
Management Zone 3 to the west. Figures 4-27 and 4-28 show TDS and NO3-N time-histories 
for one well representative of the western region (HCMP-9), one well representative of the 
northern region (Jurupa Community Service District Well 24 [JCSD 24]), and one well 
representative of the eastern region (CDPH Stringfellow monitoring well [CTP-TW1]). In the 
western portion of MZ4, at HCMP-9, TDS and NO3-N concentrations are above the MCLs 
in the shallow aquifer but quite low in the deeper aquifer. The TDS and NO3 concentrations 
at JCSD 24 are slightly lower than those in the western portion, but they are slightly below or 
equal to the MCLs. In the eastern portion, at CTP-TW1, TDS and NO3-N concentrations are 
significantly above the MCLs. High TDS and NO3-N concentrations in the eastern portion of 
MZ4 are predominantly associated with the Stringfellow plume. Pre-1990 water quality data 
was not available for wells in this region. Since 1990, MZ4 TDS and NO3-N levels have 
remained relatively stable and decreased slightly over the last few years.  

4.3.5.5 Management Zone 5 

MZ5 – also known as Chino-South – is a small region towards the southeastern boundary of 
the Chino Basin. It is bordered by MZ4 to the north and MZ3 to the east. Figures 4-27 and 
4-28 show TDS and NO3-N time histories for three wells representative of the northern 
portion of MZ5 (San Ana River Water Company Well 1A [SARWC 01A], JCSD 01, and 
HCMP-8). None of the wells in the southern region of MZ5 have sampling records that are 
complete enough to be considered representative. At JCSD 01 and SARWC 01A, TDS 
concentrations have historically been above the MCL (500 mg/L) and began to notably 
increase in 1990. Starting in 1995, NO3-N concentrations at JCSD 01 and SARWC 01A began 
to increase slightly above the MCL. Water quality sampling at these two wells ceased around 
2005; however, HCMP-8 shows that TDS and NO3-N concentrations have decreased 
significantly since then.  

4.3.6 Current State of Groundwater Quality in Chino Basin 

The groundwater quality in Chino Basin is generally very good with better groundwater quality 
found in the north where recharge occurs. In the southern portion of the basin, TDS and 
NO3-N concentrations increase. Between July 2003 and June 2008, 32 percent of the wells 
sampled south of Highway 60 had TDS concentrations below the secondary MCL, an 
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improvement from the 20 percent reported in the 2006 State of the Basin Report (period of 
July 2001 through June 2006). In some places, wells with low TDS concentrations are 
proximate to wells with higher TDS concentrations, suggesting a vertical stratification of water 
quality. Between July 2003 and June 2008, about 69 percent of the wells sampled south of 
Highway 60 had NO3-N concentrations greater than the MCL, an improvement from the 
80 percent reported in the 2006 State of the Basin Report (period of July 2001 through June 
2006). However, please note that these statistical improvements may be an artifact of sampling 
occurrence and frequency.  

Other constituents that impact groundwater quality from a regulatory or Basin Plan 
standpoint include certain VOCs, arsenic, and perchlorate. As discussed in Section 4.3.4, there 
are a number of point source releases of VOCs in the Chino Basin that are in various stages of 
investigation or cleanup. There are also known point source releases of perchlorate 
(MVSL area, Stringfellow, etc.), and non-point source related perchlorate contamination 
appears to have resulted from natural and anthropogenic sources. Arsenic at levels above the 
WQS appears to be limited to the deeper aquifer zone near the City of Chino Hills. 
Hexavalent chromium, while not currently a groundwater quality issue in the Chino Basin, 
may become so, depending on the promulgation of future standards.  

4.4 Conclusions and Recommendations 

The Initial State of the Basin, and the 2004 and 2006 State of the Basin Reports discussed the 
need for future, long-term monitoring. Due to commercial and residential development in the 
Chino Basin area; many of the private agricultural wells that have been used for monitoring 
activities are destroyed as land is developed.  

In response to the loss of historically utilized wells, Watermaster developed a water quality key 
well program. This program designates a series of wells across a wide areal distribution for 
long-term monitoring activities. To establish the well network, a grid was overlain the basin, 
and, where possible, at least one well was chosen per grid cell. Wells that are part of the water 
level monitoring program and/or on property that is not likely to be developed were 
preferentially chosen. Details of the Key Well Groundwater Quality Monitoring Program are 
available in the 2008 Chino Basin Maximum Benefit Annual Report and in Section 4.2.2 of 
this report. Key well sampling began in fall 2005 and runs in two-year cycles. Sampling results 
are added to the Watermaster database.  

Point sources of concern are critical to the overall quality of Chino Basin groundwater. To 
ensure that Chino Basin groundwater remains a sustainable resource, it is of the utmost 
importance that Watermaster closely monitor point sources and emerging contaminates. It is 
recommended that Watermaster continue to work closely with the RWQCB and potentially 
responsible parties within the Chino Basin. This will allow for up-to-date understanding of 
groundwater quality, investigations, remediation activities, and potential mutually beneficial 
remedial options through Chino Basin desalting facilities. 
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Section 5 – Ground-Level Monitoring 

5.1 Background 

One of the earliest indications of land subsidence in Chino Basin was the appearance of 
ground fissures in the City of Chino. These fissures appeared as early as 1973, but an 
accelerated occurrence of ground fissuring ensued after 1991 and resulted in damage to 
existing infrastructure (see Figure 5-1). The scientific studies that followed attributed the 
fissuring phenomenon to differential land subsidence caused by pumping of the underlying 
aquifer system and the consequent drainage and compaction of aquitard sediments. 

5.1.1 OBMP Program Element 4 

In 1999, the OBMP Phase I Report (WEI, 1999) identified pumping-induced drawdown and 
subsequent aquifer-system compaction as the most likely cause of land subsidence and ground 
fissuring observed in MZ1. Program Element 4 of the OBMP, Develop and Implement a 
Comprehensive Groundwater Management Plan for Management Zone 1, called for the development 
and implementation of an interim management plan for MZ1 that would: 

• Minimize subsidence and fissuring in the short-term. 
• Collect the information necessary to understand the extent, rate, and mechanisms of 

subsidence and fissuring. 
• Formulate a management plan to abate future subsidence and fissuring or reduce it to 

tolerable levels. 

In 2000, the Implementation Plan in the Peace Agreement called for an aquifer-system and 
land subsidence investigation in the southwestern region of MZ1 to support the development 
of a management plan for MZ1 (second and third bullets above). This investigation was titled 
the MZ1 Interim Monitoring Program (IMP). From 2001-2005, Watermaster developed, 
coordinated, and conducted the IMP under the guidance of the MZ1 Technical Committee, 
which is composed of representatives from all major MZ1 producers and their technical 
consultants. Specifically, the producers represented on the MZ1 Technical Committee include: 
the Agricultural Pool, the Cities of Chino, Chino Hills, Ontario, Pomona, and Upland; the 
Monte Vista Water District; the Southern California Water Company; and the State of 
California (CIM).  

The main conclusions derived from the IMP were: 
1. Groundwater production from the deep confined aquifer system in this area 

causes the greatest stress to the aquifer system. In other words, pumping of the 
deep aquifer system causes water level drawdowns that are much greater in 
magnitude and lateral extent than drawdowns caused by pumping of the shallow 
aquifer system. 

2. Water level drawdowns due to pumping of the deep aquifer system can cause 
inelastic (permanent) compaction of the aquifer-system sediments, which results in 
permanent land subsidence. The initiation of inelastic compaction within the 
aquifer system was identified during this investigation when water levels fell below 
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a depth of about 250 feet in the PA-7 piezometer at Ayala Park. 
3. The current state of aquifer-system deformation in south MZ1 (in the vicinity of 

Ayala Park) is essentially elastic. Very little inelastic (permanent) compaction is 
now occurring in this area, which is in contrast to the recent past when about 
2.2 feet of land subsidence, accompanied by ground fissuring, occurred from 
about 1987 to 1995.  

4. During this study, a previously undetected barrier to groundwater flow was 
identified. This barrier is located within the deep aquifer system and is aligned with 
the historical zone of ground fissuring. Pumping from the deep aquifer system is 
limited to the area west of the barrier, and the resulting drawdowns do not 
propagate eastward across the barrier. Thus, compaction occurs within the deep 
system on the west side of the barrier but not on the east side, which causes 
concentrated differential subsidence across the barrier and creates the potential for 
ground fissuring. 

5. InSAR and ground level survey data indicate that permanent subsidence in the 
central region of MZ1 (north of Ayala Park) has occurred in the past and 
continues to occur today. The InSAR data also suggest that the groundwater 
barrier extends northward into central MZ1. These observations suggest that the 
conditions that very likely caused ground fissuring near Ayala Park in the 1990s are 
also present in central MZ1 and should be studied in more detail. 

The investigation methods, results, and conclusions (listed above) are described in detail in the 
MZ1 Summary Report (WEI, 2006b). The investigation provided enough information for 
Watermaster to develop Guidance Criteria for the MZ1 producers in the investigation area 
that, if followed, would minimize the potential for subsidence and fissuring during the 
completion of the MZ1 Subsidence Management Plan (MZ1 Plan). The Guidance Criteria 
formed the basis for the MZ1 Plan, which was developed by the MZ1 Technical Committee 
and approved by Watermaster in October 2007. In November 2007, the California Superior 
Court, which retains continuing jurisdiction over the Chino Basin Adjudication, approved the 
MZ1 Plan and ordered its implementation. 

The MZ1 Plan includes a listing of Managed Wells subject to the plan, a map of the so-called 
Managed Area in southern MZ1, an initial threshold water level (Guidance Level) at an index 
well in the Managed Area (245 feet below the top of the PA-7 well casing at Ayala Park in 
Chino [ft-brp]), and a plan for ongoing monitoring and annual reporting. 

5.1.2 OBMP Program Element 1 

The OBMP Phase I Report also noted that land subsidence was occurring in other parts of 
the basin besides Chino. Program Element 1 (PE1) of the OBMP and the Implementation 
Plan, Develop and Implement a Comprehensive Monitoring Program, called for basin-wide analysis of 
land subsidence via ground-level surveys and InSAR and ongoing monitoring based on the 
analysis of the subsidence data. Through 2008, basin-wide monitoring has been based on the 
ground-level survey data and InSAR data collected as part of the IMP and the MZ1 Plan 
implementation. 
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5.2 Ground-Level Monitoring Program 

Implementation of the MZ1 Plan began in 2008. The MZ1 Plan calls for (1) the continued 
scope and frequency of monitoring implemented during the IMP within the MZ1 Managed 
Area and (2) expanded monitoring of the aquifer system and land subsidence in other areas of 
the Chino Basin where the IMP indicated concern for future subsidence and ground fissuring. 
The expanded monitoring efforts outside of the MZ1 Managed Area are consistent with the 
requirements PE1.  

Watermaster’s current ground-level monitoring program includes: 
• Piezometric Levels. Piezometric levels are an important part of the ground-level 

monitoring program because piezometric changes are the mechanism for 
aquifer-system deformation and land subsidence. Watermaster monitors piezometric 
levels at about 33 wells in MZ1. Currently, a pressure-transducer/data-logger is 
installed at each of these wells and records one water level reading every 15 minutes. 
And, Watermaster records depth-specific water levels at the piezometers located at the 
Ayala Park Extensometer facility every 15 minutes.  

• Aquifer-System Deformation. Watermaster records aquifer-system deformation at the 
Ayala Park Extensometer facility (see Figure 5-1). At this facility, two extensometers, 
completed at 550 ft-bgs and 1,400 ft-bgs, record the vertical component of 
aquifer-system compression and/or expansion once every 15 minutes (synchronized 
with the piezometric measurements). 

• Vertical Ground-Surface Deformation. Watermaster monitors vertical ground-surface 
deformation via the ground-level surveying and remote sensing (InSAR) techniques 
established during the IMP. Currently, ground-level surveys are being conducted in the 
MZ1 Managed Area once per year. InSAR is the only monitoring technique being 
employed outside the MZ1 Managed Area, and InSAR data is analyzed once per year. 

• Horizontal Ground-Surface Deformation. Watermaster monitors horizontal ground-surface 
displacement across the eastern side of the subsidence trough and the adjacent area 
east of the barrier/fissure zone. These data, obtained by electronic distance 
measurements (EDMs), are used to characterize the horizontal component of land 
surface displacement caused by groundwater production on either side of the fissure 
zone. Currently, Watermaster is collecting EDMs at a semiannual frequency 
(Spring/Fall) between east/west aligned benchmarks on Eucalyptus, Edison, Schaefer, 
and Philadelphia Avenues. 

5.3 Results of Ground-Level Monitoring Program 

At the conclusion of each fiscal year, the MZ1 Plan requires that Watermaster produce an 
MZ1 Annual Report that includes the results of the past year’s monitoring. The 2008 MZ1 
Annual Report (currently in preparation) will be the first such report published by 
Watermaster and will focus primarily on the intensive monitoring being conducted in the MZ1 
Managed Area.  

The ground-level monitoring results described below will focus primarily on the ground-level 
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survey and InSAR monitoring being conducted across the entire Chino Basin (PE1).  

5.3.1 InSAR 

Figure 5-2 is a map of the Chino Basin that shows InSAR results for 2005-2008. The InSAR 
data are generally coherent and useful in the northern urbanized areas of the basin but are 
generally incoherent and not as useful in the southern agricultural areas (light brown areas in 
Figure 5-2). This pattern of “coherence” relative to land use is typical of InSAR data. 

Figure 5-2 shows that ground motion during 2005-2008 was relatively minor (less than about 
-0.02 ft of subsidence) in the northeastern parts of the basin, such as Fontana and Rancho 
Cucamonga. However, in northwestern parts of the basin, land subsidence of over -0.14 ft and 
-0.12 ft have been measured by InSAR in Pomona and Ontario, respectively.  

Figure 5-2 also shows that ground motion is influenced by geologic faults that cut through the 
aquifer system and act as barriers to groundwater flow. For instance, the land surface elevation 
has increased (uplift) in the southern portion of the Cucamonga Basin—just north of the Red 
Hill Fault. The San Jose Fault is clearly influencing the pattern of ground motion in the 
Claremont, Pomona, and Chino Basins. Of most concern, with respect to the potential for 
ground fissuring, is the differential ground motion across the San Jose Fault between the 
Pomona and Chino Basins. 

Historically, the City of Chino has experienced the most land subsidence (e.g. over -2.0 ft of 
subsidence within the MZ1 Managed Area during 1987-1999), but for 2005-2008, the InSAR 
data indicate that land subsidence was relatively minor in this area (less than about -0.04 ft). 

5.3.2 Ground-Level Surveys 

Figure 5-3 is a map of the western half of Chino Basin that shows both the InSAR and 
ground-level survey results for 2005-2008. The ground-level survey data generally corroborate 
the patterns and magnitude of ground motion shown in the InSAR data with a few 
exceptions: 

• The ground-level survey data indicate a greater magnitude of land subsidence in the 
MZ1 Managed Area (maximum subsidence = -0.10 ft) than the InSAR data 
(maximum subsidence = -0.05 ft). 

• In some areas, the ground-level survey data indicate minor subsidence while the 
InSAR data indicate minor uplift. In these instances, the difference between the 
ground-level survey and InSAR data is generally less than about 0.05 ft. 

One advantage of the ground-level survey data is that it can provide information on ground 
motion in areas where InSAR data is absent. See, for example, the area shown on Figure 5-3 
near at the intersection of Euclid Avenue and Kimball Avenue where the Chino I Desalter 
wells pump groundwater from the deep aquifer system. The survey data indicated maximum 
land subsidence of -0.24 ft in this area during 2005-2008.  
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5.4 Analysis of Ground Surface Displacement  

Historical ground motion data (shown in Figure 5-1) and recent ground motion data (shown 
in Figures 5-2 and 5-3) indicate that land subsidence concerns in the Chino Basin are confined 
to certain portions of MZ1 and MZ2. These “areas of subsidence concern” are delineated and 
labeled in Figures 5-2 and 5-3. Besides the MZ1 Managed Area, Watermaster has designated 
four additional areas of subsidence concern: the Central MZ1 Area, the Pomona Area, the 
Ontario Area, and the Southeast Area.  

The recent land subsidence that has been occurring in each of these areas is mainly controlled 
by recent and/or historical changes in groundwater levels, which, in turn, are mainly 
controlled by pumping and recharge.  

Below, the relationships between groundwater pumping, aquifer recharge, groundwater levels, 
and ground motion, which help to reveal cause and effect; the current state of ground motion; 
and the nature of current land subsidence (i.e. elastic and/or inelastic, differential, etc.), are 
discussed by area of concern. 

5.4.1 MZ1 Managed Area 

Within the MZ1 Managed Area, pumping of the deep confined aquifer system causes water 
level drawdowns that are much greater in magnitude and lateral extent than drawdowns 
caused by pumping of the shallow aquifer system. Artificial recharge in the northern portions 
of MZ1 appears to have no immediate impact on groundwater levels in the deep aquifer 
system in the MZ1 Managed Area. These conclusions were established during the IMP 
(WEI, 2006b) and are shown graphically in Figure 5-4. 

Figures 5-4 and 5-5 also show vertical ground motion at the Deep Extensometer at Ayala Park 
and at a benchmark monument (137/53) at the corner of Schaefer Avenue and Central 
Avenue. About -2.5 ft of subsidence occurred in portions of the MZ1 Managed Area from 
1987-2000, but very little inelastic subsidence has occurred since 2000, and no additional 
ground fissuring has been observed.  

Another conclusion of the IMP was that groundwater-level drawdowns due to pumping of the 
deep aquifer system can cause inelastic (permanent) compaction of the aquifer-system 
sediments, which results in permanent land subsidence. The initiation of inelastic compaction 
within the aquifer system was identified during the IMP when water levels fell below a depth 
of about 250 feet in the PA-7 piezometer at Ayala Park. From 2005 to 2008, water levels at 
PA-7 did not decline below 250 ft-brp , and very little, if any, inelastic compaction was 
recorded in the MZ1 Managed Area. Data from the MZ1 Managed Area are further analyzed 
in the 2008 MZ1 Annual Report (in preparation).  

The IMP also identified a previously undetected barrier to groundwater flow on the east side 
of the MZ1 Managed Area. This barrier is located within the deep aquifer system and is 
aligned with the historical zone of ground fissuring (see Figure 5-3). Pumping from the deep 
aquifer system has been limited to the area west of the barrier, and the resulting drawdowns 
have not propagated eastward across the barrier. Thus, historical compaction occurred within 
the deep system on the west side of the barrier but not on the east side. Concentrated 
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differential subsidence across the barrier is the most likely cause of the ground fissuring 
observed in the early 1990s. The rate of land subsidence decreased to almost zero in the MZ1 
Managed Area in the mid-1990s, and no additional ground fissuring has been observed. 

5.4.2 Central MZ1 Area 

The Central MZ1 Area is located directly north of the MZ1 Managed Area (see Figure 5-3). 
Figures 5-6 and 5-7 display time histories of groundwater pumping, aquifer recharge, 
groundwater levels, and ground motion in the Central MZ1 Area. 

The ground motion time histories for Central MZ1 is similar to that of the MZ1 Managed 
Area—as much as -2.2 ft of inelastic subsidence occurred at the corner of Philadelphia and 
Monte Vista Avenue from 1987-2000, but very little inelastic subsidence has occurred since 
2000. This similarity suggests a relationship to the causes of land subsidence in the MZ1 
Managed Area; however, there is very little historical groundwater level data in this area to 
confirm this relationship.  

Most of the wells with historical groundwater level records are in the northern part of Central 
MZ1 (see Figure 5-3) where historical subsidence was not as pronounced. From about 1935 to 
1978, groundwater levels in these wells declined by about 150 ft. Groundwater levels increase 
by about 50 ft during the 1980s and remained relatively stable until 2005. Since 2005, 
groundwater levels have increased by about 25 ft, which is likely due to decreased pumping 
and increased recharge in MZ1. 

5.4.3 Pomona Area 

The Pomona Area is located directly north of the Central MZ1 Area (see Figure 5-3). 
Figures 5-8 and 5-9 display time histories of groundwater pumping, aquifer recharge, 
groundwater levels, and ground motion in the Pomona Area. 

The ground motion time histories of the Pomona Area is based solely on InSAR data from 
1992 to 1995, 1995 to 2000, and 2005 to 2008. These data indicate that land subsidence has 
occurred continuously in this area, generally at a rate of about 0.07 ft/yr. The rate of 
subsidence appears to be decreasing gradually with time.  

From about 1935 to 1978, groundwater levels in the Pomona Area declined by about 175 ft or 
more. Groundwater levels increased by about 50 to 100 ft during the 1980s. From about 1990 
to 2004, groundwater levels declined again by about 25 to 50 ft. And from 2004 to 2008, 
groundwater levels increased by about 25 to 50 ft. The groundwater level changes from 1990 
to 2008 appear to be closely related to pumping and recharge in MZ1.  

The observed, continuous land subsidence cannot be explained entirely by the corresponding 
changes in groundwater levels during this time (1992-2008). A plausible explanation for the 
subsidence is that thick, slowly-draining aquitards are compacting in response to the historical 
drawdowns that occurred from 1935 to 1978 (see Figure 5-9). 

Lastly, the InSAR data in Figure 5-3 shows a steep gradient of subsidence across the San Jose 
Fault, indicating the potential for the accumulation of horizontal strain in the shallow 
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sediments and the possibility of ground fissuring. Ground fissuring is the main 
subsidence-related threat to infrastructure. 

5.4.4 Ontario Area 

The Ontario Area is located east of the Central MZ1 and the Pomona Areas (see Figure 5-3). 
Figures 5-10 and 5-11 display time histories of groundwater pumping, aquifer recharge, 
groundwater levels, and ground motion in the Ontario Area. 

The ground motion time histories of the Ontario Area is based solely on InSAR data from 
1992 to 1995, 1995 to 2000, and 2005 to 2008. These data indicate that land subsidence has 
occurred continuously in this area, generally at a rate of about 0.06 ft/yr. The rate of 
subsidence appears to be decreasing gradually with time.  

From about 1935 to 1978, groundwater levels in the Ontario Area declined by about 125 ft. 
Groundwater levels increased by about 10 to 20 ft during the early 1980s and have remained 
relatively stable since then.  

The observed continuous land subsidence from 1992 to 2008 is not explained by the relatively 
stable groundwater levels. A plausible explanation for the subsidence is that thick, 
slowly-draining aquitards are compacting in response to the historical drawdowns that 
occurred from 1935 to 1978 (see Figure 5-11).  

5.4.5 Southeast Area 

The Southeast Area is located east of the MZ1 Managed Area (see Figure 5-3). Figures 5-12 
and 5-13 display time histories of groundwater pumping, aquifer recharge, groundwater levels, 
and ground motion in the Southeast Area. 

The ground motion time histories of the Southeast Area is based solely on ground-level 
surveys performed from 1987to 2008. These data indicate that land subsidence has occurred 
continuously and slowly in this area, generally at a rate of about 0.02 ft/yr. However, the data 
also indicate that from 2005 to 2008 about -0.24 ft of subsidence occurred near the western 
portion of the Chino I Desalter well field where these wells are pumping from and causing 
drawdown within the deep confined aquifer system.  

There is very little historical groundwater level data for this area prior to about 1990. The data 
since 1990 indicate relatively stable groundwater levels.  

The observed slow but continuous land subsidence from 1987 to 2008 is not explained by the 
relatively stable groundwater levels. A plausible explanation for the subsidence is that thick, 
slowly-draining aquitards are compacting in response to the historical drawdowns that likely 
occurred prior to 1990. 

Lastly, the first ground fissures ever documented in the Chino Basin occurred in the Southeast 
Area in the early 1970s, but ground fissuring has not been observed in the Southeast Area 
since then.  
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5.5 Conclusions and Recommendations 

The conclusions and recommendations for Watermaster’s basin-wide ground-level monitoring 
program are provided below. 

• Land subsidence does not appear to be a concern in the eastern and northernmost 
portions of Chino Basin. In these areas, the underlying aquifer system is composed 
primarily of coarse-grained sediments that are not prone to compaction. 

• Land subsidence and the potential for ground fissuring are major concerns in the 
western and southern portions of the Chino Basin. In these areas, the underlying 
aquifer system consists of interbedded, fine-grained sediment layers (aquitards) that 
can drain and compact when groundwater levels decline in the adjacent coarse-grained 
aquifers. Ground fissuring has occurred in the past where land subsidence was 
differential (i.e. steep gradient of subsidence). Ground fissuring is the main 
subsidence-related threat to infrastructure. 

• Land subsidence has been persistent across most of the western and southern portions 
of the Chino Basin since, at least, 1987 when land subsidence monitoring began. In 
many of these areas, land subsidence continues even during periods of groundwater 
level recovery, indicating that thick, slowly-draining aquitards are compacting in 
response to the large historical drawdowns of 1935 to 1978. 

• Pumping-induced drawdown has caused accelerated occurrences of land subsidence in 
the recent past, including subsidence in the City of Chino during the early 1990s and, 
currently, in the vicinity of the Chino I Desalter well field. Watermaster should 
anticipate similar occurrences of land subsidence in areas (1) that are prone to 
subsidence and (2) where drawdown will occur in the future. 

• Watermaster will continue its basin-wide ground-level monitoring program, using 
InSAR and ground-level surveys. Watermaster will consider expanding the 
ground-level surveys to cover the area of the proposed Chino Creek Desalter Well 
Field. This is an area that is prone to subsidence, where drawdown may occur near 
where ground fissuring has occurred in the past, and where InSAR data is not 
currently available. Watermaster will also consider expanding the ground-level surveys 
to cover the Pomona and Ontario Areas. In general, InSAR data coverage is 
continuous and of high quality throughout both areas, so ground-level surveys would 
primarily provide supporting and confirmation data for the InSAR and would occur at 
a frequency of once every three to five years. 

• Watermaster will consider installing low-cost piezometer/extensometer facilities at 
appropriate locations in all Areas of Subsidence Concern. This type of facility has been 
successfully constructed and tested at Ayala Park in Chino. Such facilities record the 
requisite data (1) to monitor land subsidence and groundwater levels at high resolution 
and accuracy, (2) to provide the information necessary to characterize the elastic 
and/or inelastic nature of any land subsidence occurring in an area, (3) to provide the 
information necessary to develop criteria to manage subsidence, and (4) to provide the 
information necessary to characterize aquifer and aquitard properties that could be 
used in a predictive computer-simulation model of subsidence.  
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• Watermaster will consider building and calibrating predictive computer-simulation 
models of subsidence across all Areas of Subsidence Concern in the Chino Basin. 
These models would provide information on the rates and ultimate magnitude of land 
subsidence that could be associated with various basin management planning scenarios 
(i.e. pumping and recharge patterns). This information would be valuable to affected 
Watermaster parties. 

• Because ground fissuring caused by differential land subsidence is the main threat to 
infrastructure, Watermaster will periodically inspect for signs of ground fissuring in 
areas that are experiencing differential land subsidence. In addition, Watermaster will 
consider monitoring the horizontal strain across these zones of potential ground 
fissuring in an effort to better understand and manage ground fissuring.  

 

 









Figure 5-4
Groundwater Levels versus Ground Levels in the MZ1 Managed Area - 1993 to 2009
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Figure 5-5
Groundwater Levels versus Ground Levels in the MZ1 Managed Area - 1935 to 2009
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Figure 5-6
Groundwater Levels versus Ground Levels in the Central MZ1 Area - 1993 to 2009
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Figure 5-7
Groundwater Levels versus Ground Levels in the Central MZ1 Area - 1935 to 2009
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Note: Discontinuities in the time series of ground levels are
represented by broken lines. The displacement that occurred during
each discontinity is assumed to be zero, which may not be a valid assumption.



Figure 5-8
Groundwater Levels versus Ground Levels in the Pomona Area - 1993 to 2009
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Figure 5-9
Groundwater Levels versus Ground Levels in the Pomona Area - 1935 to 2009
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Note: Discontinuities in the time series of ground levels are
represented by broken lines. The displacement that occurred during
each discontinity is assumed to be zero, which may not be a valid assumption.



Figure 5-10
Groundwater Levels versus Ground Levels in the Ontario Area - 1993 to 2009

90
,0

00
80

,0
00

70
,0

00
60

,0
00

50
,0

00
40

,0
00

30
,0

00
20

,0
00

10
,0

00
0

An
nu

al
 P

ro
du

ct
io

n 
(a

cr
e-

ft)
0

10
,0

00
20

,0
00

30
,0

00
40

,0
00

50
,0

00
60

,0
00

70
,0

00
80

,0
00

90
,0

00
A

nn
ua

l R
ec

ha
rg

e 
(a

cr
e-

ft)

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

Ve
rti

ca
l G

ro
un

d 
M

ot
io

n 
(ft

)

800

750

700

650

600

550

500

450

400

350

300

250

200

150

D
ep

th
 to

 W
at

er
 (f

t b
el

ow
 re

fe
re

nc
e 

po
in

t)

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

Production & Recharge in MZ1
Wet Water Recharge
Groundwater Production

Groundwater Levels
at Wells (screened intervals)

C-14 (480-1200 ft-bgs)
O-15 (474-966 ft-bgs)
O-34 (522-1092 ft-bgs)

Ground Levels
Ontario InSAR Measurements

Note: Discontinuities in the time series of ground levels are
represented by broken lines. The displacement that occurred during
each discontinity is assumed to be zero, which may not be a valid assumption.



Figure 5-11
Groundwater Levels versus Ground Levels in the Ontario Area - 1930 to 2009
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Note: Discontinuities in the time series of ground levels are
represented by broken lines. The displacement that occurred during
each discontinity is assumed to be zero, which may not be a valid assumption.



Figure 5-12
Groundwater Levels versus Ground Levels in the Southeast Area - 1993 to 2009
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Note: Discontinuities in the time series of ground levels are
represented by broken lines. The displacement that occurred during
each discontinity is assumed to be zero, which may not be a valid assumption.



Figure 5-13
Groundwater Levels versus Ground Levels in the Southeast Area - 1930 to 2009
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Note: Discontinuities in the time series of ground levels are
represented by broken lines. The displacement that occurred during
each discontinity is assumed to be zero, which may not be a valid assumption.
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Appendix A 
Groundwater Level Map 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B 
Groundwater Quality Maps 















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C 
Groundwater Quality Exceedance Report 



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

1,1,1-Trichloroethane ug/L 200 n/a 200 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.46 0.7 1.02 1.36 4.46 1.446 2641 499 5 0

1,1,2,2-Tetrachloroethane ug/L n/a n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2313 477 0 0

1,1,2-Trichloro-1,2,2-trifluoroethane ug/L n/a n/a 1200 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.5 0.63 1.1 6.5 185 32.488 1694 396 6 0

1,1,2-Trichloroethane ug/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.11 0.45 0.81 2.3 3.8 1.293 2625 499 5 0

1,1-Dichloroethane ug/L n/a n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.1 0.56 1.3 3.4 6013 23.667 2730 509 39 11

1,1-Dichloroethene ug/L 7 n/a 6 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.19 1.94 5.4 11.8 190 13.667 2709 507 56 31

1,2,3-Trichloropropane ug/L n/a n/a n/a n/a 0.005

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.012 0.13 0.94 3.1 0.491 1192 375 25 23

1,2,4-Trichlorobenzene ug/L 70 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.5 0.5 0.5 0.5 0.5 1008 285 1 0

1,2,4-Trimethylbenzene ug/L n/a n/a n/a n/a 330

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2062 440 0 0

1,2-Dibromo-3-chloropropane ug/L 0.2 n/a 0.2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.01 0.11 0.16 0.24 0.639 0.185 880 301 16 4

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

1,2-Dichlorobenzene ug/L 600 n/a 600 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1200 292 0 0

1,2-Dichloroethane ug/L 5 n/a 0.5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.1 0.34 0.45 0.6 3.1 0.611 2714 508 27 17

1,2-Dichloropropane ug/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.12 0.36 0.5 1.1 3.6 0.933 2607 502 25 0

1,3,5-Trimethylbenzene ug/L n/a n/a n/a n/a 330

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1538 373 0 0

1,3-Dichloropropene ug/L n/a n/a 0.5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

94 94 94 96.5 95.25 790 238 2 2

1,4-Dichlorobenzene ug/L 75 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.13 0.15 0.17 0.21 0.57 0.215 1271 295 1 0

1,4-Dioxane ug/L n/a n/a n/a n/a 3

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.1 0.29 0.5 0.99 46 1.289 577 63 10 3

2,3,7,8-Tetrachlorodibenzo-p-dioxin ug/L 3E-05 n/a 3E-05 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0 0 0 192 98 1 0

2,4-Dichlorophenoxyacetic acid ug/L 70 n/a 70 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

2-Chlorotoluene ug/L n/a n/a n/a n/a 140

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1531 364 0 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

4-Chlorotoluene ug/L n/a n/a n/a n/a 140

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1532 365 0 0

Alachlor ug/L 2 n/a 2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

262 129 0 0

Aluminum mg/L n/a 2 1 0.2 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.005 0.058 0.2 1.1 240 3.145 1437 355 250 153

Antimony ug/L 6 n/a 6 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.159 0.6 0.8 1.1 8.3 1.066 1341 350 46 1

Arsenic mg/L 0.01 n/a 0.05 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.002 0.003 0.005 0.14 0.005 1565 381 247 24

Asbestos MFL 7 n/a 7 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.26 0.26 0.26 0.26 0.26 153 100 1 0

Atrazine ug/L 3 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.06 0.06 0.08 0.1 1.04 0.32 303 142 3 1

Barium mg/L 2 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.042 0.07 0.13 160 0.629 1396 354 291 10

Bentazon ug/L n/a n/a 18 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

221 112 0 0

Benzene ug/L 5 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.11 0.14 0.16 0.52 1.5 0.4 2674 508 6 1

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Benzo(a)pyrene ug/L 0.2 n/a 0.2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.02 0.02 0.02 0.02 0.02 265 131 1 0

Beryllium mg/L 0.004 n/a 0.004 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0 0.001 0.008 0.001 1346 350 52 2

Boron mg/L n/a n/a n/a n/a 1

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

-0.004 0.1 0.161 0.3 2.5 0.228 1260 299 105 3

Bromate mg/L 0.01 n/a 0.01 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2 1 0 0

Cadmium mg/L 0.005 n/a 0.005 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0 0 0.009 0 1355 351 140 1

Carbofuran ug/L 40 n/a 18 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

210 116 0 0

Carbon Disulfide ug/L n/a n/a n/a n/a 160

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.28 0.3 0.54 6.6 15.7 3.862 1102 272 8 0

Carbon Tetrachloride ug/L 5 n/a 0.5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.16 0.16 0.9 1.2 1.2 0.753 2323 477 3 2

Chlorate mg/L n/a n/a n/a n/a 0.8

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.021 0.021 0.061 0.063 0.063 0.048 3 2 2 0

Chlordane ug/L 2 n/a 0.1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Chloride mg/L n/a 250 n/a 250 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2.3 12 30 95 2700 68.323 2361 428 428 25

Chlorine mg/L 4 n/a 4 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

4.1 50 73 130 486 97.758 110 96 95 95

Chlorine Dioxide mg/L 0.8 n/a 0.8 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1 1 0 0

Chlorite mg/L 1 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

4 3 0 0

Chlorobenzene ug/L 100 n/a 70 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.28 0.6 0.79 1.4 1.7 0.962 2337 478 4 0

Chromium ug/L 100 n/a 50 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 3.5 6.5 13 1500 23.765 1762 372 329 30

Cis-1,2-Dichloroethene ug/L 70 n/a 6 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.1 0.7 2.4 6.3 71 6.832 2690 509 43 10

Color Assessment n/a 15 n/a 15 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1 3 5 5 100 6.707 1483 377 182 21

Copper mg/L 1.3 1 1.3 1 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.001 0.002 0.004 150 0.504 1768 370 277 8

Cyanide ug/L 200 n/a 150 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

8.46 8.46 8.46 8.46 8.46 450 173 1 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Dalapon ug/L 200 n/a 200 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Di(2-ethylhexyl)adipate ug/L 400 n/a 400 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

260 128 0 0

Di(2-ethylhexyl)phthalate ug/L 6 n/a 4 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.77 1.3 3.3 8.3 440 36.405 261 124 9 4

Dichlorodifluoromethane ug/L n/a n/a n/a n/a 1000

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.17 0.5 0.8 2.5 29 3.07 2323 476 17 0

Dichloromethane ug/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.15 0.17 0.25 0.9 3 0.589 2468 482 53 0

Dinoseb ug/L 7 n/a 7 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Diquat ug/L 20 n/a 20 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

198 108 0 0

Endothall ug/L 100 n/a 100 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

215 109 0 0

Endrin ug/L 2 n/a 2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

231 122 0 0

Ethylbenzene ug/L 700 n/a 300 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.5 0.6 0.8 1.3 1.7 1.025 2380 481 8 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Ethylene Dibromide ug/L 0.05 n/a 0.05 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.02 0.02 0.02 0.02 0.02 0.02 1227 360 1 0

Fluoride mg/L 4 2 2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.05 0.2 0.3 0.7 7.6 0.538 1553 271 265 4

Foaming Agents mg/L n/a 0.5 n/a 0.5 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.005 0.06 0.08 0.14 18 0.237 1140 226 76 2

Glyphosate ug/L 700 n/a 700 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

196 109 0 0

Gross Alpha pci/L 15 n/a 15 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 1.6 2.91 4.94 42 4.283 440 127 93 7

Haloacetic Acids 5 (HAA5) ug/L 60 n/a 60 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1.5 8.9 11.8 13.6 90 14.747 24 7 4 1

Heptachlor ug/L 0.4 n/a 0.01 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

232 122 0 0

Heptachlor Epoxide ug/L 0.2 n/a 0.01 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

231 122 0 0

Hexachlorobenzene ug/L 1 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

271 137 0 0

Hexachlorocyclopentadiene ug/L 50 n/a 50 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

265 131 0 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Iron mg/L n/a 0.3 n/a 0.3 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.001 0.063 0.231 1.19 1714 7.298 2174 451 299 185

Isopropylbenzene ug/L n/a n/a n/a n/a 770

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2015 438 0 0

Lead mg/L 0.015 n/a 0.015 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0.001 0.002 0.087 0.002 1365 353 189 7

Lindane ug/L 0.2 n/a 0.2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

231 122 0 0

Manganese mg/L n/a 0.05 n/a 0.05 0.5

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.006 0.022 0.065 140 0.499 1752 281 167 58

Mercury mg/L 0.002 n/a 0.002 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0 0 0.002 0 1067 327 55 0

Methoxychlor ug/L 40 n/a 30 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 120 0 0

Methyl Isobutyl Ketone ug/L n/a n/a n/a n/a 120

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

5.3 5.3 5.3 5.3 5.3 2233 440 1 0

Methyl Tert-Butyl Ether ug/L n/a n/a 13 5 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.3 11 41 93 5800 136.23 2364 488 11 3

Molinate ug/L n/a n/a 20 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

298 133 0 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

n-Butylbenzene ug/L n/a n/a n/a n/a 260

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1531 364 0 0

N-Nitrosodimethylamine ug/L n/a n/a n/a n/a 0.01

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.006 0.006 0.006 0.006 0.006 68 34 1 0

N-Nitrosodipropylamine ug/L n/a n/a n/a n/a 0.01

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

3 1 0 0

n-Propylbenzene ug/L n/a n/a n/a n/a 260

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1532 365 0 0

Naphthalene ug/L n/a n/a n/a n/a 17

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.6 0.6 0.6 0.7 0.7 0.633 987 259 3 0

Nickel mg/L n/a n/a 0.1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.002 0.003 0.007 0.66 0.013 1340 349 253 7

Nitrate-Nitrogen mg/L 10 n/a 10 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.009 3.388 7.677 15.806 200 12.759 8891 594 588 395

Nitrite-Nitrogen mg/L 1 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.05 0.1 0.15 35 1.759 1827 402 124 6

Odor TON n/a 3 n/a 3 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1 1 1 2 40 1.69 1371 366 315 28

Oxamyl ug/L 200 n/a 50 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

210 116 0 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Pentachlorophenol ug/L 1 n/a 1 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

234 123 0 0

Perchlorate ug/L n/a n/a 6 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.81 6 11 20 870 21.406 2260 513 252 188

pH pH n/a 8.5 n/a n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 7.3 7.64 7.9 770 7.921 2319 394 394 14

Picloram ug/L 500 n/a 500 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Polychlorinated Biphenyls ug/L 0.5 n/a 0.5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

225 117 0 0

Propachlor ug/L n/a n/a n/a n/a 90

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

183 85 0 0

Ra 226 + Ra 228 pci/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.16 0.5 0.5 0.57 0.8 0.513 20 15 6 0

Sec-Butylbenzene ug/L n/a n/a n/a n/a 260

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1518 364 0 0

Selenium mg/L 0.05 n/a 0.05 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0.002 0.004 0.006 0.045 0.005 1333 350 196 0

Silver mg/L n/a 0.1 n/a 0.1 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0 0 0 0 0.014 0 1369 350 80 0

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Silvex ug/L 50 n/a 50 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Simazine ug/L 4 n/a 4 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.05 0.05 0.2 0.4 0.92 0.274 311 148 6 0

Specific Conductance (lab) umhos/cm n/a n/a n/a 900 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

60 375 540 1100 1600000 3016.663 2124 335 335 121

Strontium-90 pci/L n/a n/a 8 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

-0.35 0 0.103 0.3 1.2 0.217 63 19 18 0

Styrene ug/L 100 n/a 100 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2291 478 0 0

Sulfate mg/L n/a 250 n/a 250 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2.4 17 50 120 1200 82.22 2913 527 527 41

TDS mg/L n/a 500 n/a 500 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

48 260 380 760 4790 553.745 3945 425 425 221

Tert-Butyl Alcohol ug/L n/a n/a n/a n/a 12

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

2 2.1 9.7 22 150 37.16 968 232 3 1

Tert-Butylbenzene ug/L n/a n/a n/a n/a 260

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1530 365 0 0

Tetrachloroethene ug/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.14 1 1.8 5.7 182 7.975 3357 568 114 37

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:



Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL

Thallium ug/L 2 n/a 2 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

-2.406 0.14 0.19 0.38 30.72 1.933 1260 349 41 6

Thiobencarb ug/L n/a n/a 70 1 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

407 159 0 0

Toluene ug/L 1000 n/a 150 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.11 0.5 0.71 2 9.8 1.694 2591 490 31 0

Total Xylene ug/L 10000 n/a 1750 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

1543 392 0 0

Toxaphene ug/L 3 n/a 3 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

227 118 0 0

Trans-1,2-Dichloroethene ug/L 100 n/a 10 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.2 0.28 0.72 1.7 7.73 1.313 2703 509 12 0

Trichloroethene ug/L 5 n/a 5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.13 1.8 3.8 18 5620 64.883 3412 569 241 115

Trichlorofluoromethane ug/L n/a n/a 150 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.07 0.3 0.42 0.62 19 1.663 2042 420 18 0

Trihalomethanes ug/L 80 n/a 80 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

0.5 1.6 4.8 64.5 87.3 28.432 618 215 23 2

Tritium pci/L n/a n/a 20000 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances

-199 -12.6 25.7 287 596 118.69 65 18 18 0

Water Quality Exceedance Report
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Chemical Unit Primary EPA MCL Secondary EPA MCL Primary CA MCL Secondary CA MCL CA NL
Turbidity NTU 5 n/a n/a 5 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances
0 0.21 0.52 2.6 2880 21.599 1699 360 320 78

Uranium pci/L n/a n/a 20 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances
0.48 1.58 2.77 5.48 20.5 4.319 175 54 53 1

Vanadium mg/L n/a n/a n/a n/a 0.05

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances
0.001 0.009 0.013 0.025 0.31 0.02 817 290 286 25

Vinyl Chloride ug/L 2 n/a 0.5 n/a n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances
2389 483 0 0

Zinc mg/L n/a 5 n/a 5 n/a

Min 1st Quartile Median 3rd Quartile Maximum Average # of Samples # of Wells Sampled # of Wells with Detects # of Wells with Exceedances
0.001 0.003 0.006 0.014 9.853 0.061 1804 369 264 1

Primary EPA MCL                Primary EPA MCLs are federally enforceable limits for chemicals in drinking water and are set as close as feasible to the corresponding EPA MCLG.

Secondary EPA                    Secondary EPA MCLs apply to chemicals in drinking water that adversely affect its odor, taste, or appearance. Secondary EPA MCLs are not based on direct health effects 
 associated with the chemical.  Secondary MCLs are consdered desireable goals and are not federally enforceable

.

Primary CA MCL                  Primary CA MCLs are analogous to Primary EPA MCLs and are enforceable at the state level . If the California DHS has adopted a more stringent primary MCL than the EPA MCL, 
the primary CA MCL sould be enforceable.

Secondary CA                      Secondary CA MCLs are analogous to Secondary EPA MCLs and are applicable at the state level. If the California DHS has adopted a more stringent secondary MCL than the EPA 
MCL, the secondary CA MCL would be applied. 

CA NL                                   California Notification Levels are health -based criteria similar to US EPA Health Advisories. CA NLs are not enforceable, but are levels at which the California Department of Health 
                                              Services strongly urges water purveyors to take corrective actions.

Water Quality Exceedance Report
7/1/2003 6/30/2008toSampling Period:
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1978 Chino Basin Judgment 
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Ordinance No. 2907 – Emergency Water Conservation Plan 
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THE ONTARIO MUNICIPAL UTILITIES COMPANY IS PLEASED TO REPORT THAT DURING THE PAST YEAR, 

WATER DELIVERED TO YOUR HOME OR BUSINESS COMPLIED WITH ALL  

STATE AND FEDERAL DRINKING WATER REQUIREMENTS.  
 

WATER IS A PRECIOUS RESOURCE THAT IS LIMITED IN SUPPLY, AND WE MUST USE IT AS EFFICIENTLY AS POSSIBLE. MANY 

ONTARIO RESIDENTS ARE CONVERTING THEIR LANDSCAPES TO DROUGHT-TOLERANT, “CALIFORNIA-FRIENDLY” DESIGNS 

LIKE THE ONE SHOWN ABOVE. INSTALLING EFFICIENT IRRIGATION SYSTEMS CAN REDUCE BOTH WATER CONSUMPTION AND 

MAINTENANCE TIME.  THE “BE WATER WISE” WEBSITE AT WWW.BEWATERWISE.COM HAS A  “GARDEN SPOT” LINK, 

WHICH INCLUDES TIPS ON HOW TO GET STARTED. REBATES ARE AVAILABLE FOR THE PURCHASE OF INDOOR AND OUT-

DOOR WATER-CONSERVING DEVICES, SUCH AS ROTATING SPRINKLER NOZZLES, LANDSCAPE IRRIGATION TIMERS, AND 

HIGH-EFFICIENCY CLOTHES WASHERS. REBATES ARE AVAILABLE WHILE FUNDING LASTS, AND  INFORMATION IS AVAILABLE 

AT WWW.SOCALWATERSMART.COM.  

 
FOR MORE INFORMATION ABOUT THIS REPORT, OR FOR QUESTIONS RELATING TO DRINKING WATER QUALITY OR WATER 

USE EFFICIENCY, PLEASE CALL ALISA HASBROUCK, ENVIRONMENTAL PROGRAMS MANAGER, AT (909) 395-2678. 

 
20—30% Post-Consumer Fiber. Please Recycle. 
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SSAMPLINGAMPLING  R RESULTSESULTS  
Last year we conducted thousands of tests for 
more than 144 constituents, and detected 
only 38 of those constituents. For your 
information, the following tables have been 
compiled to show what substances were 
detected in the City’s drinking water during 
2009.  
 

IIMPORTANTMPORTANT H HEALTHEALTH I INFORMATIONNFORMATION  
Drinking water, including bottled water, may 
reasonably be expected to contain at least 
small amounts of some contaminants. The 
presence of contaminants does not 
necessarily indicate that water poses a health 
risk. More information about contaminants 
and potential health effects can be obtained 
by calling the USEPA’s Safe Drinking Water 
Hotline at (800)426-4791. Some people may 
be more vulnerable to contaminants in 
drinking water than the general population. 
Immuno-compromised persons such as 
persons wi th cancer  undergo ing 
chemotherapy, persons who have undergone 
organ transplants, people with HIV/AIDS or 
other immune system disorders, some 
elderly, and infants can be particularly at risk 
from infections. These people should seek 
advice about drinking water from their health 
care providers. USEPA/Centers for Disease 
Control (CDC) guidelines on appropriate 
means to lessen the risk of infection by 
Cryptosporidium and other microbial 
contaminants are available from the Safe 
Drinking Water Hotline at (800) 426-4791. 
 

SSUBSTANCESUBSTANCES T THATHAT M MIGHTIGHT  BEBE   ININ    

DDRINKINGRINKING  W WATERATER  
The sources of drinking water (both tap water 
and bottled water) include rivers, lakes, 
streams, ponds, reservoirs, springs, and 
wells. As water travels over the surface of the 
land or through the ground, it dissolves 
naturally occurring minerals and, in some 
cases, radioactive material, and can pick up 
substances resulting from the presence of 
animals or from human activity. 
Contaminants that may be present in source 
water include: 

• Microbial contaminants, such as viruses and 
bacteria, that may come from sewage 
treatment plants, septic systems, 
agricultural livestock operations, and 
wildlife. 

 

• Inorganic contaminants, such as salts and 
metals, that can be naturally-occurring or 
result from urban stormwater runoff,     
industrial or domestic wastewater 
discharges, oil and gas production, mining, 
or farming. 

 

• Pesticides and herbicides, that may come 
from a variety of sources such as 

OONTARIONTARIO’’SS W WATERATER S SOURCESOURCES   
63% percent of Ontario’s water  comes from pumping local 
wells. Water from two of the wells is treated using ion exchange. 
The water is disinfected and put into pipes for delivery to 
Ontario homes and businesses.   
 
20% percent of Ontario’s water is surface water delivered 
through the State Water Project and processed at the Aqua de 
Lejos Treatment Plant.   
 
17% percent of Ontario’s water supply is  pumped groundwater 
treated at the Chino Basin desalters using reverse osmosis and 
ion exchange, then transferred to the Jurupa Community 
Services District for delivery to Ontario.   

To ensure safe drinking water, public water systems must 
comply with Federal and State drinking water standards. Trained 
City personnel collect thousands of water samples that are 
delivered to a State certified laboratory for analysis. The Ontario  
Municipal Utilities Company is pleased to report there were no 
water quality violations during 2009.   
 
The public is encouraged to participate on issues concerning the 
City’s water. Meetings of the Ontario City Council are scheduled 
on the first and third Tuesday of each month beginning at 6:30 
p.m. at the Ontario Senior Center, 225 East “B” Street in 
Ontario, California. Check the City’s website at 
www.ci.ontario.ca.us or call (909) 395-2000 for more  
information.   

Ontario's Water Sources

Imported Water, 

WFA: 20%  

Purchased Water,  

JCSD: 17% Local Groundwater: 63% 

EESTESTE  INFORMEINFORME  CONTIENECONTIENE  INFORMACIONINFORMACION  MUYMUY  IMPORTANTEIMPORTANTE  SOBRESOBRE  SUSU  

AGUAAGUA  POTABLEPOTABLE. . Traduzcalo o hable con alguien que lo intienda 
bien.  Para asegurar el agua potable segura, sistemas públicos 
de agua deben conformarse con estándares federales y del 
estado del agua potable. Los personales entrenados de la ciudad 
recogen miles de muestras de agua que son entregadas a un 
laboratorio certificado del estado para el análisis. La ciudad de 
Ontario es complacida en informar que no había violaciones de 
la calidad de agua durante 2009. 
 
El público es alentado a participar en asuntos con respecto al 
agua de la Ciudad.  Las reuniones del establecimiento de Ontario 
se programan el primer y tercer martes de cada mes a las 6:30 
P.M., por la calle 303 “B” Street, Ontario. Para más información, 
vaya  al Web site de la Ciudad www.ci.ontario.ca.us o llame 
(909) 395-2000. 

WWATERATER Q QUALITYUALITY R REPORTEPORT 2009 2009  
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Purchased Water, JCSD   

CDA1 CDA2 IXP   

Range Average Range Average Range 

  

  

  

Typical Source 

ND ND ND ND ND - 0.92 
Discharge from factories, dry cleaners, and auto shops 
(metal degreaser). 

0 0 0 0 0 Naturally present in the environment. 

ND 0.8 ND - 1 4.5 4.3 - 4.7 Byproduct of drinking water disinfection. 

ND ND ND ND ND - 0.99 
Discharge from metal degreasing sites and other  
factories. 

NA ND ND ND ND - 5.8 Erosion of natural deposits. 

Range Average Range Average Range 

  

  

  

Typical Source 

NP NP NP NP NP 
Erosion of natural deposits; residual from some surface 
water treatment processes. 

86 78 12 - 120 98 16 - 170 
Runoff/leaching from natural deposits; seawater  
influence. 

ND 3.4 2.9 - 5.6 4.5 3.3 - 5.7 Naturally-occurring organic materials. 

NP NP NP NP NP 
Internal corrosion of household plumbing system;  
erosion of natural deposits; leaching from wood  
preservatives. 

190 159 91 - 190 235 
150 - 
290 

“Hardness” is the sum of polyvalent cations present in 
the water, generally magnesium and calcium. The 
cations are usually naturally occurring. 

NP NP NP NP NP Municipal and industrial waste discharges. 

NP NP NP NP NP Naturally-occurring organic materials. 

32 24 16 - 30 31 23 - 38 
“Sodium” refers to the salt present in the water and is  
generally naturally occurring. 

530 - 595 476 
320 - 
600 

685 
420 - 
1,000 

Substances that form ions when in water; seawater  
influence. 

10 7 ND - 17 20 12 - 36 
Runoff/leaching from natural deposits; industrial 
wastes. 

284 - 408 311 
160 - 
480 

465 
240 - 
640 

Runoff/leaching from natural deposits. 

NP NP NP NP NP Soil runoff. 

Range Average Range Average Range 

120 ND ND ND ND 

NA 1 0.7 - 3.7 4.5 1.3 - 6.9 

0.013 - 
0.021 

ND ND 0.006 
ND - 
0.035 

NP NP NP NP NP 
John Galvin Ion Exchange Treatment Plant 

Placed into Service in October 2009 
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Local  

Ground 

Water 

Imported  

Water,  

WFA      CDA1
  

MCL 

(AL) 

[MRDL] 

PHG 

(MCLG) 

[MRDLG] Average Range Average Range Average 

  

  

 

Tetrachloroethylene [PCE] (ug/L) 5 0.06 ND ND NP NP ND 

Total Coliforms (% positive) 5 0 0.1 0 - 0.56 0 0 0 

Total Trihalomethanes [TTHM] 
(ppb) * 

80 NA 13.1 ND - 99 56.6 
30.1 - 
72.1 

ND 

Trichloroethylene [TCE] (ppb) 5 1.7 ND ND NP NP ND 

Uranium (pCi/L) 20 0.43 NA NA 2.7 2.4 - 3.2 NA 

  

MCL 

(AL) 

[MRDL] 

PHG 

(MCLG) 

[MRDLG] Average Range Average Range Average 

  

  

  

Aluminum (ppb) 200 600 ND ND 110 71 - 190 NP 

Chloride (ppm) 500 NA 11 3 - 65 83 73 - 92 86 

Color (Color Units) 15 NA 0.01 ND - 3 NP NP ND 

Copper (ppm) 1 NA 0.002 
ND - 
0.18 

NP NP NP 

Total Hardness [CaCO3] (ppm) NA NA 149 86 - 260 113 100 - 130 190 

MBAS (ppb) 500 NA 10 ND - 90 NP NP NP 

Odor (T.O.N.) 3 NA ND ND 1 1 NP 

Sodium (ppm) NA NA 20 12 - 35 69 67 - 72 32 

Specific Conductance (µS/cm) 1600 NA 389 
300 - 
670 

555 520 - 610 548 

Sulfate (ppm) 500 NA 18.8 5 - 72 49 35 - 58 10 

Total Dissolved Solids (ppm) 1000 NA 249 
160 - 
450 

330 300 - 370 344 

Turbidity (Units) 5 NA 0.07 ND - 0.9 0.09 
0.05 - 
0.33 

NP 

Secondary Drinking Secondary Drinking 

Water Standards, Water Standards,   

Sodium and HardnessSodium and Hardness  

Primary Drinking Primary Drinking   

Water Standards Water Standards   

(continued)(continued) 

  
  
  

Notifica-

tion 

Level Average Range Average Range Average 

Boron (ppb) 1,000 NA NA 178 
130 - 
250 

120 

Chromium VI (ppb) NA NA NA 0.34 
0.24 - 
0.58 

NA 

Trichloropropane  
[1,2,3-TCP] (ppb) 

0.005 ND ND NP NP 0.017 

Vanadium (ppb) 50 NA NA 6.9 6.2 - 8.2 NP 

Unregulated ContaminantsUnregulated Contaminants  

 

TTABLEABLE D DEFINITIONSEFINITIONS  
 

AL (Action Level): AL (Action Level): AL (Action Level): AL (Action Level): The concentration of a contaminant 
which, if exceeded, triggers treatment or other 
requirements that a water system must follow. 
CDA: CDA: CDA: CDA: Chino Basin Desalter Authority 
Maximum Contaminant Level (MCL): Maximum Contaminant Level (MCL): Maximum Contaminant Level (MCL): Maximum Contaminant Level (MCL): The highest level 
of a contaminant that is allowed in drinking water. 
Primary MCLs are set as close to the PHGs or MCLGs) 
as is economically and technologically feasible. 
Secondary MCLs are set to protect the odor, taste and 
appearance of drinking water. 
Maximum Contaminant Level Goal (MCLG): Maximum Contaminant Level Goal (MCLG): Maximum Contaminant Level Goal (MCLG): Maximum Contaminant Level Goal (MCLG): The level of 
a contaminant in drinking water below which there is 
no known or expected risk to health.  MCLGs are set by 
the U.S. Environmental Protection Agency. 
Maximum Residual Disinfection Level (MRDL): Maximum Residual Disinfection Level (MRDL): Maximum Residual Disinfection Level (MRDL): Maximum Residual Disinfection Level (MRDL): The level 
of a disinfectant allowed in drinking water. There is 
convincing evidence that addition of a disinfectant is 
necessary for control of microbial contaminants. 
Maximum Residual Disinfectant Level Goal (MRDLG): Maximum Residual Disinfectant Level Goal (MRDLG): Maximum Residual Disinfectant Level Goal (MRDLG): Maximum Residual Disinfectant Level Goal (MRDLG): 
The level of a drinking water disinfectant below which 
there is no known or expected risk to health. MRDLGs 
do not reflect the benefits of the use of disinfectants to 
control microbial contaminants. 
NA: NA: NA: NA: Not Applicable 
ND: ND: ND: ND: Not Detected 
NL (Notification Level): NL (Notification Level): NL (Notification Level): NL (Notification Level): Used to provide information to 
public water systems and others about certain non-
regulated chemicals in drinking water that lack 
maximum contaminant levels (MCLs). 
NP: NP: NP: NP: Not Provided 
NTU (Nephelometric Turbidity Units): NTU (Nephelometric Turbidity Units): NTU (Nephelometric Turbidity Units): NTU (Nephelometric Turbidity Units): Turbidity is a 
measure of the cloudiness of the water. Turbidity is 
monitored because it is a good indicator of the 
effectiveness of a filtration system. 
pCi/L (picocuries per liter): pCi/L (picocuries per liter): pCi/L (picocuries per liter): pCi/L (picocuries per liter): A measure of radioactivity. 
PHG (Public Health Goal): PHG (Public Health Goal): PHG (Public Health Goal): PHG (Public Health Goal): The level of a contaminant in 
drinking water below which there is no known or 
expected risk to health. PHGs are set by the California 
Environmental Protection Agency. 
ppb (parts per billion): ppb (parts per billion): ppb (parts per billion): ppb (parts per billion): One part substance per billion 
parts water (or micrograms per liter). 
ppm (parts per million): ppm (parts per million): ppm (parts per million): ppm (parts per million): One part substance per million 
parts water (or milligrams per liter). 
Primary Drinking Water Standard (PDWS): Primary Drinking Water Standard (PDWS): Primary Drinking Water Standard (PDWS): Primary Drinking Water Standard (PDWS): MCLs and 
MRDLs for contaminants that affect health along with 
their monitoring and reporting requirements, and water 
treatment requirements. 
T.O.N. (threshold odor number): T.O.N. (threshold odor number): T.O.N. (threshold odor number): T.O.N. (threshold odor number): A measure of odor. 
TT (Treatment Technique): TT (Treatment Technique): TT (Treatment Technique): TT (Treatment Technique): A required process intended 
to reduce the level of a contaminant in drinking water. 
µµµµmhos/cm (micromhos per centimeter): mhos/cm (micromhos per centimeter): mhos/cm (micromhos per centimeter): mhos/cm (micromhos per centimeter): A measure of 
electrical conductance. 
WFA: WFA: WFA: WFA: Water Facilities Authority 

agriculture, urban stormwater runoff, and residential 
uses. 

 

• Organic chemical contaminants, including synthetic and 
volatile organic chemicals, that are byproducts of 
industrial processes and petroleum production, and can 
also come from gas stations, urban stormwater runoff, 
agricultural application and septic systems. 

 

• Radioactive contaminants, that can be naturally 
occurring or be the result of oil and gas production and 
mining activities.   

 
In order to ensure that tap water is safe to drink, U.S. 
Environmental Protection Agency (USEPA) and the 
California Department of Public Health (CDPH) prescribe 
regulations that limit the amount of certain contaminants 
in water provided by public water systems. CDPH 
regulations also establish limits for contaminants in 
bottled water that must provide the same protection for 
public health. 
 

SSOURCEOURCE W WATERATER A ASSESSMENTSSESSMENT  
An assessment of the drinking water sources for the 
Ontario Municipal Utilities Company was completed in 
May 2002. The sources are considered most vulnerable to 
the following activities associated with contaminants 
detected in the water supply: high-density housing, 
sewer collection systems, parks, golf courses, the 
application of fertilizers, pesticides, and herbicides, metal 
plating, finishing, and fabricating, wood pulp processing 
and paper mills, and recreational use of surface water 
sources. A copy of the complete Assessment is available 
at the Ontario Municipal Utilities Company located at 
1425 S. Bon View Avenue, or at the California 
Department of Public Health’s San Bernardino District 
Offices located at 464 West 4th Street, Suite 437 in San 
Bernardino. You may request a summary of the 
Assessment by contacting the CDPH District Engineer at 
(909) 383-4328. 
 

NNITRATEITRATE  
Nitrate in drinking water at levels above 45 mg/L is a 
health risk for infants of less than six months of age. 
Such nitrate levels in drinking water can interfere with 
the capacity of the infant's blood to carry oxygen, 
resulting in a serious illness; symptoms include shortness 
of breath and blueness of the skin. Nitrate levels above 
45 mg/L may also affect the ability of the blood to carry 
oxygen in other individuals, such as pregnant women and 
those with certain specific enzyme deficiencies.  
 

LLEADEAD  
Infants and young children are typically more vulnerable 
to lead in drinking water than the general population.  It 
is possible that lead levels at your home may be higher 
than at other homes in the community as a result of 
materials used in your home’s plumbing. If you are 
concerned about elevated lead levels in your home’s 
water, you may wish to have your water tested and/or 
flush your tap for 30 seconds to 2 minutes before using 
tap water. Additional information is available from the 
USEPA Safe Drinking Water Hotline at (800) 426-4791.   
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Primary Drinking Primary Drinking   

Water Standards Water Standards  

    Local  

Ground 

Water 

Imported  

Water,  

WFA     CDA1

MCL 

(AL) 

[MRDL

] 

PHG 

(MCLG) 

[MRDLG

] Average Range Average Range Average 

Aluminum (ppm) 1 0.6 ND ND 0.11 
0.071 - 
0.19 

NP 

Arsenic (ppb) 10 0.004 ND ND 1.3 ND - 2.8 NP 

Barium (ppm) 1 2 0.007 
ND - 
0.13 

NP NP NP 

Chlorine, free (ppm) [4] [4] 0.63 0 - 1.89 NP NP NP 

Chlorine, total (ppm) [4] [4] 0.72 
0.01 - 
1.99 

1.3 0.4 - 2.7 NP 

Chromium, Total (ppb) 50 (100) 8.2 3.6 - 12 NP NP 3.9 

Combined Filter Effluent  
Turbidity (NTU) 

TT NA NA NA 0.03 
0.01 - 
0.12 

NA 

Copper (ppm) 
(measured at consumer's tap) 

1.3 
(Action 
Level) 

0.3 
90th 

percentil
e: 0.22 

0 of 50 0 of 50 0 of 50 0 of 50     
samples samples samples samples     
exceeded exceeded exceeded exceeded 

ALALALAL 

NA NA NA 

Dibromochloropropane (ppt) 200 1.7 34 58 - 180 NP NP NP 

Fluoride (ppm) 2 1 0.2 0.1 - 0.3 0.15 
0.12—
0.20 

0.2 

Gross Alpha Particle Activity (pCi/L) 15 (0) 1.19 1 - 1.37 3.5 ND - 6.4 ND 

Gross Beta Particle Activity (pCi/L) 50 (0) NA NA 4.2 ND - 7.0 NP 

Haloacetic Acids [HAA5] (ppb) 60 NA 6 ND - 20 10.4 
6.2 - 
15.9 

NA 

Lead (ppb)  
(measured at consumer's tap) 

15 
(Action 
Level) 

0.2 

90th 
percentil

e: 
ND 

4 of 59 4 of 59 4 of 59 4 of 59     
samples samples samples samples     
exceeded exceeded exceeded exceeded 

ALALALAL 

NA NA NA 

Nitrate [as nitrate] (ppm) 45 45 13 4 - 35 NP NP 14 

Nitrate [as nitrogen] (ppm) 10 10 2.8 1.1 - 6.2 0.46 ND - 0.77 NP 

Nitrate and Nitrite  
[as nitrogen] (ppm) 

10 10 NA NA 0.46 ND - 0.77 NP 

Perchlorate (ppb) 6 6 0.58 ND - 4.5 NP NP ND 
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Purchased Water, JCSD   

CDA1 CDA2 IXP   

Range Average Range Average Range 

  

  

  

Typical Source 

NP NP NP NP NP 
Erosion of natural deposits; residue from some surface 
water treatment processes. 

NP NP NP NP NP 
Erosion of natural deposits; runoff from orchards; glass 
and electronic production wastes. 

NP NP NP NP NP 
Discharges of oil drilling wastes and from metal refineries;  
erosion of natural deposits. 

NP NP NP NP NP Drinking water disinfectant added for treatment. 

NP NP NP NP NP Drinking water disinfectant added for treatment. 

3.9 3.2 3 - 6 6 2.6 - 8.5 
Discharge from steel and pulp mills and chrome plating;  
erosion of natural deposits. 

NA NA NA NA NA Soil runoff. 

NA NA NA NA NA 
Internal corrosion of household plumbing systems; erosion 
of natural deposits; leaching from wood preservatives. 

NP NP NP NP NP 
Banned nematocide that still may be present in soils due 
to runoff/leaching from former use on soybeans, cotton, 
vineyards, tomatoes, and tree fruit. 

0.2 ND ND - 0.2 0.1 0.1 - 0.2 
Erosion of natural deposits; water additive that promotes 
strong teeth; discharge from fertilizer and aluminum 
factories. 

ND ND ND ND ND - 6.7 Erosion of natural deposits. 

NP NP NP NP NP Decay of natural and man-made deposits. 

NA ND ND - 7.5 ND ND Byproduct of drinking water disinfection. 

NA NA NA NA NA 
Internal corrosion of household water plumbing systems;  
discharges from industrial manufacturers; erosion of 
natural deposits. 

9.0 - 20 14 3 - 22 28 9 - 34 
Runoff and leaching from fertilizer use; leaching from 
septic tanks and sewage; erosion of natural deposits. 

NP NP NP NP NP 
Runoff and leaching from fertilizer use; leaching from 
septic tanks and sewage; erosion of natural deposits. 

NP NP NP NP NP 
Runoff and leaching from fertilizer use; leaching from 
septic tanks and sewage; erosion of natural deposits. 

ND ND ND ND ND - 4.7 

Perchlorate is an inorganic chemical used in solid rocket  
propellant, fireworks, explosives, flares, matches, and a 
variety of industries. It usually gets into drinking water as 
a result of environmental contamination from historic 
aerospace or other industrial operations that used or use, 
store, or dispose of perchlorate and its salts. 
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Primary Drinking Primary Drinking   

Water Standards Water Standards  

    Local  

Ground 

Water 

Imported  

Water,  

WFA     CDA1

MCL 

(AL) 

[MRDL

] 

PHG 

(MCLG) 

[MRDLG

] Average Range Average Range Average 

Aluminum (ppm) 1 0.6 ND ND 0.11 
0.071 - 
0.19 

NP 

Arsenic (ppb) 10 0.004 ND ND 1.3 ND - 2.8 NP 

Barium (ppm) 1 2 0.007 
ND - 
0.13 

NP NP NP 

Chlorine, free (ppm) [4] [4] 0.63 0 - 1.89 NP NP NP 

Chlorine, total (ppm) [4] [4] 0.72 
0.01 - 
1.99 

1.3 0.4 - 2.7 NP 

Chromium, Total (ppb) 50 (100) 8.2 3.6 - 12 NP NP 3.9 

Combined Filter Effluent  
Turbidity (NTU) 

TT NA NA NA 0.03 
0.01 - 
0.12 

NA 

Copper (ppm) 
(measured at consumer's tap) 

1.3 
(Action 
Level) 

0.3 
90th 

percentil
e: 0.22 

0 of 50 0 of 50 0 of 50 0 of 50     
samples samples samples samples     
exceeded exceeded exceeded exceeded 

ALALALAL 

NA NA NA 

Dibromochloropropane (ppt) 200 1.7 34 58 - 180 NP NP NP 

Fluoride (ppm) 2 1 0.2 0.1 - 0.3 0.15 
0.12—
0.20 

0.2 

Gross Alpha Particle Activity (pCi/L) 15 (0) 1.19 1 - 1.37 3.5 ND - 6.4 ND 

Gross Beta Particle Activity (pCi/L) 50 (0) NA NA 4.2 ND - 7.0 NP 

Haloacetic Acids [HAA5] (ppb) 60 NA 6 ND - 20 10.4 
6.2 - 
15.9 

NA 

Lead (ppb)  
(measured at consumer's tap) 

15 
(Action 
Level) 

0.2 

90th 
percentil

e: 
ND 

4 of 59 4 of 59 4 of 59 4 of 59     
samples samples samples samples     
exceeded exceeded exceeded exceeded 

ALALALAL 

NA NA NA 

Nitrate [as nitrate] (ppm) 45 45 13 4 - 35 NP NP 14 

Nitrate [as nitrogen] (ppm) 10 10 2.8 1.1 - 6.2 0.46 ND - 0.77 NP 

Nitrate and Nitrite  
[as nitrogen] (ppm) 

10 10 NA NA 0.46 ND - 0.77 NP 

Perchlorate (ppb) 6 6 0.58 ND - 4.5 NP NP ND 
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Purchased Water, JCSD   

CDA1 CDA2 IXP   

Range Average Range Average Range 

  

  

  

Typical Source 

NP NP NP NP NP 
Erosion of natural deposits; residue from some surface 
water treatment processes. 

NP NP NP NP NP 
Erosion of natural deposits; runoff from orchards; glass 
and electronic production wastes. 

NP NP NP NP NP 
Discharges of oil drilling wastes and from metal refineries;  
erosion of natural deposits. 

NP NP NP NP NP Drinking water disinfectant added for treatment. 

NP NP NP NP NP Drinking water disinfectant added for treatment. 

3.9 3.2 3 - 6 6 2.6 - 8.5 
Discharge from steel and pulp mills and chrome plating;  
erosion of natural deposits. 

NA NA NA NA NA Soil runoff. 

NA NA NA NA NA 
Internal corrosion of household plumbing systems; erosion 
of natural deposits; leaching from wood preservatives. 

NP NP NP NP NP 
Banned nematocide that still may be present in soils due 
to runoff/leaching from former use on soybeans, cotton, 
vineyards, tomatoes, and tree fruit. 

0.2 ND ND - 0.2 0.1 0.1 - 0.2 
Erosion of natural deposits; water additive that promotes 
strong teeth; discharge from fertilizer and aluminum 
factories. 

ND ND ND ND ND - 6.7 Erosion of natural deposits. 

NP NP NP NP NP Decay of natural and man-made deposits. 

NA ND ND - 7.5 ND ND Byproduct of drinking water disinfection. 

NA NA NA NA NA 
Internal corrosion of household water plumbing systems;  
discharges from industrial manufacturers; erosion of 
natural deposits. 

9.0 - 20 14 3 - 22 28 9 - 34 
Runoff and leaching from fertilizer use; leaching from 
septic tanks and sewage; erosion of natural deposits. 

NP NP NP NP NP 
Runoff and leaching from fertilizer use; leaching from 
septic tanks and sewage; erosion of natural deposits. 

NP NP NP NP NP 
Runoff and leaching from fertilizer use; leaching from 
septic tanks and sewage; erosion of natural deposits. 

ND ND ND ND ND - 4.7 

Perchlorate is an inorganic chemical used in solid rocket  
propellant, fireworks, explosives, flares, matches, and a 
variety of industries. It usually gets into drinking water as 
a result of environmental contamination from historic 
aerospace or other industrial operations that used or use, 
store, or dispose of perchlorate and its salts. 
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Local  

Ground 

Water 

Imported  

Water,  

WFA      CDA1
  

MCL 

(AL) 

[MRDL] 

PHG 

(MCLG) 

[MRDLG] Average Range Average Range Average 

  

  

 

Tetrachloroethylene [PCE] (ug/L) 5 0.06 ND ND NP NP ND 

Total Coliforms (% positive) 5 0 0.1 0 - 0.56 0 0 0 

Total Trihalomethanes [TTHM] 
(ppb) * 

80 NA 13.1 ND - 99 56.6 
30.1 - 
72.1 

ND 

Trichloroethylene [TCE] (ppb) 5 1.7 ND ND NP NP ND 

Uranium (pCi/L) 20 0.43 NA NA 2.7 2.4 - 3.2 NA 

  

MCL 

(AL) 

[MRDL] 

PHG 

(MCLG) 

[MRDLG] Average Range Average Range Average 

  

  

  

Aluminum (ppb) 200 600 ND ND 110 71 - 190 NP 

Chloride (ppm) 500 NA 11 3 - 65 83 73 - 92 86 

Color (Color Units) 15 NA 0.01 ND - 3 NP NP ND 

Copper (ppm) 1 NA 0.002 
ND - 
0.18 

NP NP NP 

Total Hardness [CaCO3] (ppm) NA NA 149 86 - 260 113 100 - 130 190 

MBAS (ppb) 500 NA 10 ND - 90 NP NP NP 

Odor (T.O.N.) 3 NA ND ND 1 1 NP 

Sodium (ppm) NA NA 20 12 - 35 69 67 - 72 32 

Specific Conductance (µS/cm) 1600 NA 389 
300 - 
670 

555 520 - 610 548 

Sulfate (ppm) 500 NA 18.8 5 - 72 49 35 - 58 10 

Total Dissolved Solids (ppm) 1000 NA 249 
160 - 
450 

330 300 - 370 344 

Turbidity (Units) 5 NA 0.07 ND - 0.9 0.09 
0.05 - 
0.33 

NP 

Secondary Drinking Secondary Drinking 

Water Standards, Water Standards,   

Sodium and HardnessSodium and Hardness  

Primary Drinking Primary Drinking   

Water Standards Water Standards   

(continued)(continued) 

  
  
  

Notifica-

tion 

Level Average Range Average Range Average 

Boron (ppb) 1,000 NA NA 178 
130 - 
250 

120 

Chromium VI (ppb) NA NA NA 0.34 
0.24 - 
0.58 

NA 

Trichloropropane  
[1,2,3-TCP] (ppb) 

0.005 ND ND NP NP 0.017 

Vanadium (ppb) 50 NA NA 6.9 6.2 - 8.2 NP 

Unregulated ContaminantsUnregulated Contaminants  

 

TTABLEABLE D DEFINITIONSEFINITIONS  
 

AL (Action Level): AL (Action Level): AL (Action Level): AL (Action Level): The concentration of a contaminant 
which, if exceeded, triggers treatment or other 
requirements that a water system must follow. 
CDA: CDA: CDA: CDA: Chino Basin Desalter Authority 
Maximum Contaminant Level (MCL): Maximum Contaminant Level (MCL): Maximum Contaminant Level (MCL): Maximum Contaminant Level (MCL): The highest level 
of a contaminant that is allowed in drinking water. 
Primary MCLs are set as close to the PHGs or MCLGs) 
as is economically and technologically feasible. 
Secondary MCLs are set to protect the odor, taste and 
appearance of drinking water. 
Maximum Contaminant Level Goal (MCLG): Maximum Contaminant Level Goal (MCLG): Maximum Contaminant Level Goal (MCLG): Maximum Contaminant Level Goal (MCLG): The level of 
a contaminant in drinking water below which there is 
no known or expected risk to health.  MCLGs are set by 
the U.S. Environmental Protection Agency. 
Maximum Residual Disinfection Level (MRDL): Maximum Residual Disinfection Level (MRDL): Maximum Residual Disinfection Level (MRDL): Maximum Residual Disinfection Level (MRDL): The level 
of a disinfectant allowed in drinking water. There is 
convincing evidence that addition of a disinfectant is 
necessary for control of microbial contaminants. 
Maximum Residual Disinfectant Level Goal (MRDLG): Maximum Residual Disinfectant Level Goal (MRDLG): Maximum Residual Disinfectant Level Goal (MRDLG): Maximum Residual Disinfectant Level Goal (MRDLG): 
The level of a drinking water disinfectant below which 
there is no known or expected risk to health. MRDLGs 
do not reflect the benefits of the use of disinfectants to 
control microbial contaminants. 
NA: NA: NA: NA: Not Applicable 
ND: ND: ND: ND: Not Detected 
NL (Notification Level): NL (Notification Level): NL (Notification Level): NL (Notification Level): Used to provide information to 
public water systems and others about certain non-
regulated chemicals in drinking water that lack 
maximum contaminant levels (MCLs). 
NP: NP: NP: NP: Not Provided 
NTU (Nephelometric Turbidity Units): NTU (Nephelometric Turbidity Units): NTU (Nephelometric Turbidity Units): NTU (Nephelometric Turbidity Units): Turbidity is a 
measure of the cloudiness of the water. Turbidity is 
monitored because it is a good indicator of the 
effectiveness of a filtration system. 
pCi/L (picocuries per liter): pCi/L (picocuries per liter): pCi/L (picocuries per liter): pCi/L (picocuries per liter): A measure of radioactivity. 
PHG (Public Health Goal): PHG (Public Health Goal): PHG (Public Health Goal): PHG (Public Health Goal): The level of a contaminant in 
drinking water below which there is no known or 
expected risk to health. PHGs are set by the California 
Environmental Protection Agency. 
ppb (parts per billion): ppb (parts per billion): ppb (parts per billion): ppb (parts per billion): One part substance per billion 
parts water (or micrograms per liter). 
ppm (parts per million): ppm (parts per million): ppm (parts per million): ppm (parts per million): One part substance per million 
parts water (or milligrams per liter). 
Primary Drinking Water Standard (PDWS): Primary Drinking Water Standard (PDWS): Primary Drinking Water Standard (PDWS): Primary Drinking Water Standard (PDWS): MCLs and 
MRDLs for contaminants that affect health along with 
their monitoring and reporting requirements, and water 
treatment requirements. 
T.O.N. (threshold odor number): T.O.N. (threshold odor number): T.O.N. (threshold odor number): T.O.N. (threshold odor number): A measure of odor. 
TT (Treatment Technique): TT (Treatment Technique): TT (Treatment Technique): TT (Treatment Technique): A required process intended 
to reduce the level of a contaminant in drinking water. 
µµµµmhos/cm (micromhos per centimeter): mhos/cm (micromhos per centimeter): mhos/cm (micromhos per centimeter): mhos/cm (micromhos per centimeter): A measure of 
electrical conductance. 
WFA: WFA: WFA: WFA: Water Facilities Authority 

agriculture, urban stormwater runoff, and residential 
uses. 

 

• Organic chemical contaminants, including synthetic and 
volatile organic chemicals, that are byproducts of 
industrial processes and petroleum production, and can 
also come from gas stations, urban stormwater runoff, 
agricultural application and septic systems. 

 

• Radioactive contaminants, that can be naturally 
occurring or be the result of oil and gas production and 
mining activities.   

 
In order to ensure that tap water is safe to drink, U.S. 
Environmental Protection Agency (USEPA) and the 
California Department of Public Health (CDPH) prescribe 
regulations that limit the amount of certain contaminants 
in water provided by public water systems. CDPH 
regulations also establish limits for contaminants in 
bottled water that must provide the same protection for 
public health. 
 

SSOURCEOURCE W WATERATER A ASSESSMENTSSESSMENT  
An assessment of the drinking water sources for the 
Ontario Municipal Utilities Company was completed in 
May 2002. The sources are considered most vulnerable to 
the following activities associated with contaminants 
detected in the water supply: high-density housing, 
sewer collection systems, parks, golf courses, the 
application of fertilizers, pesticides, and herbicides, metal 
plating, finishing, and fabricating, wood pulp processing 
and paper mills, and recreational use of surface water 
sources. A copy of the complete Assessment is available 
at the Ontario Municipal Utilities Company located at 
1425 S. Bon View Avenue, or at the California 
Department of Public Health’s San Bernardino District 
Offices located at 464 West 4th Street, Suite 437 in San 
Bernardino. You may request a summary of the 
Assessment by contacting the CDPH District Engineer at 
(909) 383-4328. 
 

NNITRATEITRATE  
Nitrate in drinking water at levels above 45 mg/L is a 
health risk for infants of less than six months of age. 
Such nitrate levels in drinking water can interfere with 
the capacity of the infant's blood to carry oxygen, 
resulting in a serious illness; symptoms include shortness 
of breath and blueness of the skin. Nitrate levels above 
45 mg/L may also affect the ability of the blood to carry 
oxygen in other individuals, such as pregnant women and 
those with certain specific enzyme deficiencies.  
 

LLEADEAD  
Infants and young children are typically more vulnerable 
to lead in drinking water than the general population.  It 
is possible that lead levels at your home may be higher 
than at other homes in the community as a result of 
materials used in your home’s plumbing. If you are 
concerned about elevated lead levels in your home’s 
water, you may wish to have your water tested and/or 
flush your tap for 30 seconds to 2 minutes before using 
tap water. Additional information is available from the 
USEPA Safe Drinking Water Hotline at (800) 426-4791.   
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Water Usage in Acre Feet
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SSAMPLINGAMPLING  R RESULTSESULTS  
Last year we conducted thousands of tests for 
more than 144 constituents, and detected 
only 38 of those constituents. For your 
information, the following tables have been 
compiled to show what substances were 
detected in the City’s drinking water during 
2009.  
 

IIMPORTANTMPORTANT H HEALTHEALTH I INFORMATIONNFORMATION  
Drinking water, including bottled water, may 
reasonably be expected to contain at least 
small amounts of some contaminants. The 
presence of contaminants does not 
necessarily indicate that water poses a health 
risk. More information about contaminants 
and potential health effects can be obtained 
by calling the USEPA’s Safe Drinking Water 
Hotline at (800)426-4791. Some people may 
be more vulnerable to contaminants in 
drinking water than the general population. 
Immuno-compromised persons such as 
persons wi th cancer  undergo ing 
chemotherapy, persons who have undergone 
organ transplants, people with HIV/AIDS or 
other immune system disorders, some 
elderly, and infants can be particularly at risk 
from infections. These people should seek 
advice about drinking water from their health 
care providers. USEPA/Centers for Disease 
Control (CDC) guidelines on appropriate 
means to lessen the risk of infection by 
Cryptosporidium and other microbial 
contaminants are available from the Safe 
Drinking Water Hotline at (800) 426-4791. 
 

SSUBSTANCESUBSTANCES T THATHAT M MIGHTIGHT  BEBE   ININ    

DDRINKINGRINKING  W WATERATER  
The sources of drinking water (both tap water 
and bottled water) include rivers, lakes, 
streams, ponds, reservoirs, springs, and 
wells. As water travels over the surface of the 
land or through the ground, it dissolves 
naturally occurring minerals and, in some 
cases, radioactive material, and can pick up 
substances resulting from the presence of 
animals or from human activity. 
Contaminants that may be present in source 
water include: 

• Microbial contaminants, such as viruses and 
bacteria, that may come from sewage 
treatment plants, septic systems, 
agricultural livestock operations, and 
wildlife. 

 

• Inorganic contaminants, such as salts and 
metals, that can be naturally-occurring or 
result from urban stormwater runoff,     
industrial or domestic wastewater 
discharges, oil and gas production, mining, 
or farming. 

 

• Pesticides and herbicides, that may come 
from a variety of sources such as 

OONTARIONTARIO’’SS W WATERATER S SOURCESOURCES   
63% percent of Ontario’s water  comes from pumping local 
wells. Water from two of the wells is treated using ion exchange. 
The water is disinfected and put into pipes for delivery to 
Ontario homes and businesses.   
 
20% percent of Ontario’s water is surface water delivered 
through the State Water Project and processed at the Aqua de 
Lejos Treatment Plant.   
 
17% percent of Ontario’s water supply is  pumped groundwater 
treated at the Chino Basin desalters using reverse osmosis and 
ion exchange, then transferred to the Jurupa Community 
Services District for delivery to Ontario.   

To ensure safe drinking water, public water systems must 
comply with Federal and State drinking water standards. Trained 
City personnel collect thousands of water samples that are 
delivered to a State certified laboratory for analysis. The Ontario  
Municipal Utilities Company is pleased to report there were no 
water quality violations during 2009.   
 
The public is encouraged to participate on issues concerning the 
City’s water. Meetings of the Ontario City Council are scheduled 
on the first and third Tuesday of each month beginning at 6:30 
p.m. at the Ontario Senior Center, 225 East “B” Street in 
Ontario, California. Check the City’s website at 
www.ci.ontario.ca.us or call (909) 395-2000 for more  
information.   

Ontario's Water Sources

Imported Water, 

WFA: 20%  

Purchased Water,  

JCSD: 17% Local Groundwater: 63% 

EESTESTE  INFORMEINFORME  CONTIENECONTIENE  INFORMACIONINFORMACION  MUYMUY  IMPORTANTEIMPORTANTE  SOBRESOBRE  SUSU  

AGUAAGUA  POTABLEPOTABLE. . Traduzcalo o hable con alguien que lo intienda 
bien.  Para asegurar el agua potable segura, sistemas públicos 
de agua deben conformarse con estándares federales y del 
estado del agua potable. Los personales entrenados de la ciudad 
recogen miles de muestras de agua que son entregadas a un 
laboratorio certificado del estado para el análisis. La ciudad de 
Ontario es complacida en informar que no había violaciones de 
la calidad de agua durante 2009. 
 
El público es alentado a participar en asuntos con respecto al 
agua de la Ciudad.  Las reuniones del establecimiento de Ontario 
se programan el primer y tercer martes de cada mes a las 6:30 
P.M., por la calle 303 “B” Street, Ontario. Para más información, 
vaya  al Web site de la Ciudad www.ci.ontario.ca.us o llame 
(909) 395-2000. 

WWATERATER Q QUALITYUALITY R REPORTEPORT 2009 2009  
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Purchased Water, JCSD   

CDA1 CDA2 IXP   

Range Average Range Average Range 

  

  

  

Typical Source 

ND ND ND ND ND - 0.92 
Discharge from factories, dry cleaners, and auto shops 
(metal degreaser). 

0 0 0 0 0 Naturally present in the environment. 

ND 0.8 ND - 1 4.5 4.3 - 4.7 Byproduct of drinking water disinfection. 

ND ND ND ND ND - 0.99 
Discharge from metal degreasing sites and other  
factories. 

NA ND ND ND ND - 5.8 Erosion of natural deposits. 

Range Average Range Average Range 

  

  

  

Typical Source 

NP NP NP NP NP 
Erosion of natural deposits; residual from some surface 
water treatment processes. 

86 78 12 - 120 98 16 - 170 
Runoff/leaching from natural deposits; seawater  
influence. 

ND 3.4 2.9 - 5.6 4.5 3.3 - 5.7 Naturally-occurring organic materials. 

NP NP NP NP NP 
Internal corrosion of household plumbing system;  
erosion of natural deposits; leaching from wood  
preservatives. 

190 159 91 - 190 235 
150 - 
290 

“Hardness” is the sum of polyvalent cations present in 
the water, generally magnesium and calcium. The 
cations are usually naturally occurring. 

NP NP NP NP NP Municipal and industrial waste discharges. 

NP NP NP NP NP Naturally-occurring organic materials. 

32 24 16 - 30 31 23 - 38 
“Sodium” refers to the salt present in the water and is  
generally naturally occurring. 

530 - 595 476 
320 - 
600 

685 
420 - 
1,000 

Substances that form ions when in water; seawater  
influence. 

10 7 ND - 17 20 12 - 36 
Runoff/leaching from natural deposits; industrial 
wastes. 

284 - 408 311 
160 - 
480 

465 
240 - 
640 

Runoff/leaching from natural deposits. 

NP NP NP NP NP Soil runoff. 

Range Average Range Average Range 

120 ND ND ND ND 

NA 1 0.7 - 3.7 4.5 1.3 - 6.9 

0.013 - 
0.021 

ND ND 0.006 
ND - 
0.035 

NP NP NP NP NP 
John Galvin Ion Exchange Treatment Plant 

Placed into Service in October 2009 
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THE ONTARIO MUNICIPAL UTILITIES COMPANY IS PLEASED TO REPORT THAT DURING THE PAST YEAR, 

WATER DELIVERED TO YOUR HOME OR BUSINESS COMPLIED WITH ALL  

STATE AND FEDERAL DRINKING WATER REQUIREMENTS.  
 

WATER IS A PRECIOUS RESOURCE THAT IS LIMITED IN SUPPLY, AND WE MUST USE IT AS EFFICIENTLY AS POSSIBLE. MANY 

ONTARIO RESIDENTS ARE CONVERTING THEIR LANDSCAPES TO DROUGHT-TOLERANT, “CALIFORNIA-FRIENDLY” DESIGNS 

LIKE THE ONE SHOWN ABOVE. INSTALLING EFFICIENT IRRIGATION SYSTEMS CAN REDUCE BOTH WATER CONSUMPTION AND 

MAINTENANCE TIME.  THE “BE WATER WISE” WEBSITE AT WWW.BEWATERWISE.COM HAS A  “GARDEN SPOT” LINK, 

WHICH INCLUDES TIPS ON HOW TO GET STARTED. REBATES ARE AVAILABLE FOR THE PURCHASE OF INDOOR AND OUT-

DOOR WATER-CONSERVING DEVICES, SUCH AS ROTATING SPRINKLER NOZZLES, LANDSCAPE IRRIGATION TIMERS, AND 

HIGH-EFFICIENCY CLOTHES WASHERS. REBATES ARE AVAILABLE WHILE FUNDING LASTS, AND  INFORMATION IS AVAILABLE 

AT WWW.SOCALWATERSMART.COM.  

 
FOR MORE INFORMATION ABOUT THIS REPORT, OR FOR QUESTIONS RELATING TO DRINKING WATER QUALITY OR WATER 

USE EFFICIENCY, PLEASE CALL ALISA HASBROUCK, ENVIRONMENTAL PROGRAMS MANAGER, AT (909) 395-2678. 

 
20—30% Post-Consumer Fiber. Please Recycle. 



 

 

 

 

 

 

Appendix G 

 

CUWCC Reporting 
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CUWCC BMP RETAIL COVERAGE REPORT 2009-2010

Agency: Ontario Municipal Utilities Company District Name: Ontario Municipal Utilities Company CUWCC Unit #: 6299
Retail

Primary Contact Alisa Hasbrouck Telephone Email: ahasbrouck@ci.ontario.ca.us

Compliance Option Chosen By Reporting Agency:
(Traditional, Flex Track or GPCD)
GPCD if used: GPCD in 2010 185

GPCD Target for 2018 218

Year Report Target
Not on Track if 2010 GPCD is > than target

% Base GPCD % Base GPCD GPCD in 2010 185
2010 1 96.4% 257 100% 266
2012 2 92.8% 247 96% 257 266
2014 3 89.2% 237 93% 247
2016 4 85.6% 228 89% 237 On Track
2018 5 82.0% 218 82% 218

Foundation Best Management Practices for Urban Water Efficiency

(909) 395-2661

Highest Acceptable 
Bound

Highest 
Acceptable GPCD 
for 2010



Agency: Ontario Municipal Utilities Company District Name: Ontario Municipal Utilities Company CUWCC Unit #: 6299
Retail

4
CUWCC BMP RETAIL COVERAGE REPORT 2009-2010

Foundational BMPs
BMP 1.1 Operational Practices

2009 2010
Name Alisa Hasbrouck Hasbrouck
Title Environmental Programs Manager Environmental Programs Manager
Email ahasbrouck@ci.ontario.ca.us ahasbrouck@ci.ontario.ca.us

On Track On Track

2. Water waste prevention documentation
Descriptive File

Descriptive File 2010

URL 
URL 2010 http://www.ci.ontario.ca.us/index.cfm/33992

Describe Ordinance Terms

On Track On Track

Foundation Best Management Practices for Urban Water Efficiency

1.Conservation Coordinator 
provided with necessary 
resources to implement BMPs?

Conservation Coordinator provided with necessary resources to 
implement BMPs?

Alisa

Describe Ordinance Terms 2010 See OMC Title 6, chapter 8A

http://www.ci.ontario.ca.us/index.
cfm/33992

See OMC Title 6, Chapter 8A.

On Track if any one of 
the 6 ordinance actions 
done, plus 
documentation or links 
provided

http://www.ci.ontario.ca.us/index.cfm/33992
http://www.ci.ontario.ca.us/index.cfm/33992
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Foundation Best Management Practices for Urban Water Efficiency

BMP 1.2 Water Loss Control
2009

Complete a prescreening Audit yes On Track On Track if Yes
Metered Sales 39,058
Verifiable Other Uses 534
Total Supply 42,689

0.93 On Track
On Track if  =>.89, Not on Track if No

Yes On Track
On Track if Yes

(Metered Sales + System uses)/ 
Total Supply >0.89

If ratio is less than 0.9, complete a full 
scale Audit in 2009?

Verify Data with Records on File? Yes On Track
On Track if Yes

Operate a system Leak Detection Program? Yes On Track On Track if Yes

2010
Yes On Track On Track if Yes, Not on Track if No

AWWA file provided to CUWCC? On Track On Track if Yes, Not on Track if No

AWWA Water Audit Validity Score? 81 Info only until 2012

1) AWWA Water Audit-Water Loss Control 
FY 08-09   2)AWWA Water Audit-Water 

Loss Control  FY 09-10

Compile Standard Water Audit using 
AWWA Software?

yes
Info only until 2012

No

Complete Component Analysis? No Info only until 2012

Yes On Track On Track if Yes, Not on Track if No

Yes On Track On Track if Yes, Not on Track if No

Maintain a record-keeping system for the repair of reported 

Completed Training in Component 
Analysis Process?

Repaired all leaks and breaks to the 
extent cost effective?
Locate and repair unreported leaks to 
the extent cost effective. 

Completed Training in AWWA Audit 
Method?

Info only until 2012

Provided 7 types of Water Loss Control Info

Leaks 
Repaired

Miles 
Surveyed

Press 
Reduction

Water 
Saved

0 0 Off 0

p g y p p
leaks, including time of report, leak location, type of leaking 
pipe segment or fitting, and leak running time from report to 
repair.

Info only until 2012
Cost of InterventionsValue Apparent 

Losses

-$                        

Value Real Losses

-$                            -$                         
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2009 2010

0 On Track 0 On Track On Track if no unmetered accounts

Yes On Track Yes On Track

3,926 3,565 Info only

Yes On Track Yes On Track On Track if Yes, Not on Track if No

Feasibility Study provided to CUWCC? Yes On Track Yes On Track On Track if Yes, Not on Track if No

Yes On Track Yes On Track On Track if Yes, Not on Track if No

Foundation Best Management Practices for Urban Water Efficiency

1.3 METERING WITH COMMODITY RATES FOR ALL NEW CONNECTIONS AND RETROFIT 
OF EXISTING CONNECTIONS 

Exemption or 'At least as Effective As' 
accepted by CUWCC

Numbered Unmetered Accounts 

Completed a written plan, policy or program 
to test, repair and replace meters

Number of CII accounts with 
Mixed Use meters

Conducted a feasibility study to assess merits 
of a program to provide incentives to switch 
mixed-use accounts to dedicated landscape 
meters? 

Metered Accounts billed by volume of 
use 

Volumetric billing required for all connections on same 
schedule as metering

If signed MOU prior to 31 Dec 1997, On Track if all connections 
metered; If signed  after 31 Dec 1997, complete meter installations 
by 1 July 2012 or within 6 yrs of signing and 20% biannual 
reduction of unmetered connections.
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Agency: Ontario Municipal Utilities Company District Name: Ontario Municipal Utilities Company CUWCC Unit #: 6299
Retail Coverage Report Date:

Primary Contact Alisa Hasbrouck Email: ahasbrouck@ci.ontario.ca.us

1.4 Retail Conservation Pricing 
Metered Water Rate Structure

Customer Class 2009 Rate Type Conserving Rate? Customer Class 2010 Rate Type Conserving Rate?
Single-Family Increasing Block Yes Single-Family Increasing Block Yes
Multi-Family Increasing Block Yes Multi-Family Increasing Block Yes
Industrial Increasing Block Yes Industrial Increasing Block Yes
Commercial Increasing Block Yes Commercial Increasing Block Yes
Dedicated Irrigation Increasing Block Yes Dedicated Irrigation Increasing Block Yes

On Track On Track

Info only
Agencies with Partially Metered Service Areas: If signed MOU prior to 31 Dec. 1997, implementation starts no later 
than 1July 2010. If signed MOU after 31 Dec. 1997, implementation starts no later than 1July 2013, or within seven 
years of signing the MOU,

June 24, 2011
May 26, 2011

Year Volumetric Rates began for Agencies with some Unmetered 
Accounts

June 9, 2011

Date 2009 data received
Date 2010 data received

On Track if: Increasing Block, Uniform, 
Allocation, Standby Service; Not on Track if 
otherwise

Foundation Best Management Practices for Urban Water Efficiency



Agency: Ontario Municipal Utilities Company District Name: Ontario Municipal Utilities Company CUWCC Unit #: 6299
Retail Coverage Report Date: June 9, 2011

CUWCC BMP RETAIL COVERAGE REPORT 2009-2010

Adequacy of Volumetric Rates) for Agencies with No Unmetered Accounts

Agency Choices for rates:
Single-Family Single-Family
Multi-Family Increasing Block Multi-Family
Industrial Increasing Block Industrial
Commercial Increasing Block Commercial
Dedicated Irrigation Increasing Block Dedicated Irrigation
Institutional
Dedicated Irrigation

Total Revenue Commodity Charges (V):
Total Revenue Fixed Charges (M): 7,392$     

Calculate: V / (V + M): 76% 74%  B) Use Canadian model. 
On Track On Track

No No
On Track On Track

Wastewater Rates 2009 2010
Does Agency Provide Sewer Service? Yes Yes

Customer Class Conserving Rate? Customer Class Conserving Rate?
Single-Family Non-Volumetric Flat Rate No Single-Family Non-Volumetric Flat Rate No
Multi-Family Non-Volumetric Flat Rate No Multi-Family Non-Volumetric Flat Rate No
Commercial Uniform Yes Commercial Uniform Yes
Industrial Uniform Yes Industrial Uniform Yes

On Track

On Track if: 'Increasing Block', 'Uniform', 'based on long term 
marginal cost' or 'next unit of capacity'

2009 Rate Type 2010 Rate Type

On Track

646$                         
715$                         

25,228$                    
8,867$                      

Agencies signing MOU 
after 13June2007, 
implementation starts 
July 1 of year following 
signing. 

Canadian Water & Wastewater Rate Design Model 
Used and Provided to CUWCC

If Canadian Model is used, was 1 year or 3 year 
period applied?

If 'No', then wastewater rate info not 
required.

Increasing Block 4,924$                       
A) Agencies signing 
MOU prior to 13 
June2007, 
implementation starts 1 
July2007: On Track if (V 
/ (V + M)  ≥ 70% x .8 = 
56% for 2009 and 
70%x0.90 = 63% for 
2010; Not on track if (V / 
(V + M))  < 70%;

Customer Class 2009 Rate Type 2010 Rate Type

1,670$                       
6,120$                       
5,412$                       

Foundation Best Management Practices for Urban Water Efficiency

23,426$                     

2010 Volumetric 
Revenues $1000s

2009 Volumetric 
Revenues $1000s

647$                          
418$                          

5,807$                      
4,728$                      
1,948$                      
6,214$                      
5,169$                      

4,236$                       
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BMP 2. EDUCATION PROGRAMS
BMP 2.1 Public Outreach Actions Implemented and Reported to CUWCC

2009 2010
Yes Yes Yes/No

Names of Wholesale Agencies Inland Empire Utilities Agency Inland Empire Utilities Agency

211 219

Yes Yes

Yes Yes

Newsletter articles on conservation
Website
Flyers and/or brochures (total copies), bill stuffer       
General water conservation information

5) Annual budget for public outreach program. 300,000$     

6) Description of all other outreach programs 

On Track On Track
Comments:
Although no budget is reflected, conservation programs are funded through monies contributed by the Ontario Municipal Utilities Company to the
Inland Empire Utilities Agency (our wholesaler) as a surcharge on imported water purchases.

All 6 action types 
implemented and 
reported to CUWCC to 
be 'On Track')

Newsletter articles on conservation
Website
Flyers and/or brochures (total copies), bill 

      General water conservation information

Foundation Best Management Practices for Urban Water Efficiency

Does  a wholesale agency implement Public 
Outrach Programs for this unility's benefit?

Description is too large for text area. Data will be 
stored in the BMP Reporting database when 
online. 

1) Contacts with the public (minimum = 4 times 
per year)

2) Water supplier contacts with media (minimum = 4 times 
per year, i.e., at least quarterly).

3) An actively maintained website that is updated regularly 
(minimum = 4 times per year, i.e., at least quarterly).

4) Description of materials used to meet minimum 
requirement.

Description is too large for text area. Data will 
be stored in the BMP Reporting database when 
online. 

200,000$                     
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2.2 School Education Programs Implemented and Reported to CUWCC

2009 2010

Yes Yes

Name of Wholesale Supplier?

Yes/ No

Yes Yes

3) Materials Distributed to K-6? Yes Yes

Describe K-6 Materials

 Materials distributed to 7-12 students? Yes Yes Info Only

-$          -$             

All 5 actions types implemented 
and reported to CUWCC to be 'On 

Describe materials to meet 
minimum requirements

See Above

5) Description of all other water 
supplier education programs 

4) Annual budget for school education 
program.

2) Materials meet state education framework 
requirements and are grade-level appropriate?

See Above

Education programs funded through regional programs. Funded through regional programs

1) Garden in Every School Information  2) 
National Theatre for Children information.  3) 
Project WET Information.  4) PSA Contest 
Information  
5) Edu-Grant Information.

Does  a wholesale agency implement School 
Education Programs for this unility's benefit?

1)  Curriculum materials developed 
and/or provided by agency  

Inland Empire Utilities Agency

Foundation Best Management Practices for Urban Water Efficiency

1)Garden in Every School 
Information   2)National Theatre for 
Children Information   3)Project WET 
Information   4)PSA Contest 
Information   
5)Edu-Grant Information

Inland Empire Utilities Agency

18860
Placed Image



Reporting Unit Base Year

Base Year

BMP 1.3 Metering

Number of unmetered accounts in Base Year

BMP 3.1 & BMP 3.2 & BMP 3.3 Residential Programs

Number of Single Family Customers in Base Year

Number of Multi Family Units in Base Year

BMP 3.4 WaterSense Specification (WSS) Toilets

Average number of toilets per single family household

Average number of toilets per multi family household

Five year average resale rate of single family households

Five-year average resale rate of multi family households

Average number of persons per single family household

Average number of persons per multi family household

BMP 4.0 & BMP 5.0 CII & Landscape

Total water use (in Acre Feet) by CII accounts

Number of accounts with dedicated irrigation meters

Number of CII accounts without meters or with Mixed Use Meters

Number of CII accounts 
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Conservation Coordinator

Conservation Coordinator Yes No

Contact Information

First Name

Last Name

Title

Phone

Email

Water Waste Prevention

 

  

 

  

http://bmp.cuwcc.org/MOU/MOU%20-%2009-09-16b.html#OPpractice
CUWCC
Coverage Requirements BMP 1.1
Coverage RequirementsCoverage shall consist of:1) Conservation CoordinatorStaff and maintain the position of trained conservation coordinator, or equivalent consulting support, and provide that function with the necessary resources to implement BMPs.2) Water waste preventionWater Agency shall do one or more of the following: a. Enact and enforce an ordinance or establish terms of service that prohibit water wasteb. Enact and enforce an ordinance or establish terms of service for water efficient design in new developmentc. Support legislation or regulations that prohibit water wasted. Enact an ordinance or establish terms of service to facilitate implementation of water shortage response measurese. Support local ordinances that prohibit water waste f. Support local ordinances that establish permits requirements for water efficient design in new development.3) Wholesale agency programsa) Financial investments and building partnershipsWhen mutually agreeable and beneficial to a wholesaler and its retail agencies cost-effectiveness assessments, including avoided cost per acre-foot, will be completed for each BMP the wholesale agency is potentially obligated to support. The methodology used will conform to the Council standards and procedures, and the information reported will be sufficient to permit independent verification of the calculations and of any exemptions claimed on the cost-effectiveness grounds. b) Technical supportWhen requested provide technical support, incentives, staff or consultant support, and equivalent resources to retail members to assist, or to otherwise support, the implementation of BMPs.c) Program managementWhen mutually agreeable and beneficial to a wholesaler and its retail agencies offer program management and BMP reporting assistance to its retailers and the results of the offer will be documented. It is recognized that wholesale agencies have limited control over retail agencies that they serve and must act in cooperation with those retail agencies on implementation of BMPs. Thus, wholesale agencies cannot be held responsible for levels of implementation by individual retailers in their wholesale service areas.d) Water shortage allocationWater shortage allocations plans or policies will encourage and reward investments in long-term conservation.e) Non-signatory reportingWholesale water agencies will report on non-signatory BMP implementation, when possible. 4) Encourage CUWCC membershipWholesale agencies will encourage CUWCC membership and offer recruitment assistance.
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Implementation

Does your agency have any unmetered service connections? Yes No

    If YES, has your agency completed a meter retrofit plan? Yes No

    Enter the number of previously unmetered accounts fitted with meters
    during reporting year:

Are all new service connections being metered? Yes No

Are all new service connections being billed volumetrically? Yes No

Has your agency completed and submitted electronically to the Council a
written plan, policy or program to test, repair and replace meters? Yes No

Please Fill Out The Following Matrix
 

Account Type
# Metered
Accounts

# Metered Accounts
Read

# Metered Accounts Billed by
Volume

Billing Frequency
Per Year

# of estimated
bills/yr

 

 

Feasibility Study
Has your agency conducted a feasibility study to assess the merits of a program to provide
incentives to switch mixed-use accounts to dedicated landscape meters?

Yes No

If YES, please fill in the following information:
A. When was the Feasiblity Study conducted

B. Email or provide a link to the feasibility study (or description of):
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See the coverage requirements for this BMP:
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Coverage Requirements BMP 1.1
Also referred to as 'Customer Type'.
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Coverage Requirements BMP 1.1
If you chose 'Other' as a billing frequency, please give the definition in the comments box at the end of the page.

natalie
Coverage Requirements BMP 1.1
100% of existing unmetered accounts to be metered and billed by volume of use within specified time periods (view MOU). Service lines dedicated to fire suppression systems are exempt from this requirement.
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Feasibility Study Examining Incentive Programs to 
Move Landscape Water Uses on Mixed-Use Meters to Dedicated Landscape Meters 

March 2011 
 

To comply with BMP 1.3 of the California Urban Water Conservation Council’s Memorandum of 

Understanding, signatories must conduct a feasibility study examining incentive programs to move 

landscape water uses on mixed-use meters to dedicated landscape meters.  It is thought that being able 

to measure indoor and outdoor water use separately may enable customers and water agencies to 

better identify opportunities for water use reduction and measure the success of conservation 

programs.  Different types of accounts have different billing structures and requirements.  The costs of 

installing dedicated irrigation meters for each account type are estimated below.   

I. Single-Family Residential Accounts 

There are currently 29,746 single-family residential meters in Ontario.     

A. Initial costs: 

1. Cost of new irrigation meter estimated at $225, based on 5/8” meter.  

2. Cost of re-plumbing and installation varies depending on site conditions.  Estimated at 

$4,000 - $6,000. 

 

B. Affect on customer’s ongoing billing: 

1. Additional fixed meter fee (RTS): $253/year, based on 5/8” meter. 

2. Reduced water bill due to 1,500 cubic feet of existing water usage billed at baseline rate 

on second meter: a savings of $63/year in OMC, or $64/year in NMC. 

Based on the above estimates, the initial cost of installing a dedicated irrigation meter could vary in the 

range of $4,225 -$6,225, with an ongoing net annual increase in the customer’s utility bill in the range of 

$188 - $190. 

 

II. Multi-Family Residential Accounts 

There are currently 2,064 multi-family residential meters in Ontario.  Current standards require the 

installation of separate irrigation meters for multi-family development; however, older developments 

built before these standards were in place do not have separate irrigation meters. 

A. Initial costs: 

1. Cost of new irrigation meter varies depending on meter size.  Estimated at $550, based 

on 2” meter.  

2. Cost of re-plumbing and installation varies depending on site conditions.  Estimated at 

$5,000 - $15,000. 

 



Feasibility Study   Page 2 

Ontario Municipal Utilities Company  March 2011 

B. Affect on customer’s ongoing billing: 

1. Additional fixed meter fee (RTS) varies: $1,434/year, based on 2” meter. 

2. Reduced water bill due to an additional 1,500 cubic feet of existing water usage billed at 

baseline rate on second meter: a savings of $63/year in OMC, or $64/year in NMC. 

Based on the above estimates, the initial cost of installing a dedicated irrigation meter could vary in the 

range of $5,550-$15,550, with an ongoing net annual increase in the customer’s utility bill in the range 

of $1,369 - $1,371. 

III.  Commercial/Industrial Accounts 

There are currently 3,595 commercial/industrial meters in Ontario.  Current standards require the 

installation of separate irrigation meters for commercial/industrial development; however, older 

facilities built before these standards were in place do not have separate irrigation meters.  If an 

additional meter were installed at a commercial/industrial site, an additional backflow prevention 

device would be required. 

A. Initial costs: 

1. Cost of new irrigation meter varies depending on meter size.  Estimated at $550, based 

on 2” meter. 

2. Cost of re-plumbing and installation varies depending on site conditions.  Estimated at 

$5,000 - $15,000. 

3. Cost of additional backflow device and installation varies depending size, and on site 

conditions.  Estimated at $1,800 - $3,000, based on 2” RP. 

 

B. Affect on customer’s ongoing billing and costs: 

1. Additional fixed meter fee (RTS): $1,434/year, based on 2” meter. 

2. City fee for backflow device: $51/year. 

3. Annual testing of backflow prevention device varies: estimated at $50. 

4. Cost of maintaining/repairing backflow device as needed: varies, estimate unavailable. 

5. Reduced water bill due to an additional 1,500 cubic feet of existing water usage billed at 

baseline rate on second meter: in OMC, a savings of $63/year, or $64/year in NMC.  

6.  Potential reduction of sewer bill – varies by site - estimate unavailable. 

Based on the above estimates, the initial, one-time cost of installing a dedicated irrigation meter, along 

with a backflow prevention device, could vary somewhere in the range of $5,550-$15,550, with an 

ongoing net annual increase in the customer’s utility bill and other fees in the range of $1,470 - $1,472. 

  IV. Conclusion 

The costs of implementing incentive programs to move landscape water uses on mixed-use meters to 

dedicated landscape meters are high, and the potential benefits are not quantifiable; therefore, the 

Ontario Municipal Utilities Company will not move forward with such a program.   
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0 0

Implementation (Water Rate Structure)

Enter the Water Rate Structures that are assigned to the majority of your customers, by customer class

Implementation Option (Conservation Pricing Option)

Use Annual Revenue As Reported
Use Canadian Water & Wastewater Association Rate
Design Model

          
              

Retail Waste Water (Sewer) Rate Structure by
Customer Class Yes

Agency Provide Sewer Service Yes No
Select the Retail Waste Water(Sewer) Rate Structure assigned to the majority of your customers within a
specific customer class.

   

   

 

http://bmp.cuwcc.org/MOU/MOU%20-%2009-09-16b.html#RConservation
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Reporting unit name (District name)
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Primary contact:
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Text Box
First name:
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Text Box
Last name:
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Text Box
Email:
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Text Box
The fields in red are required.
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Text Box
Link to FAQs

http://cuwcc.org/WorkArea/showcontent.aspx?id=16842
http://cuwcc.org/WorkArea/showcontent.aspx?id=16840
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Text Box
You must enter the reporting unit number that we have on record for your agency. Click here to open a table to obtain this number.
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BMP 1.4 Retail Conservation Pricing
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Text Box
If CWWA is select, enter the file name and email the spreadsheet to natalie@cuwcc.org
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Text Box
If you are reporting more rate structures than this form allows, add the structures to a spreadsheet and send the file to natalie@cuwcc.org.
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0 false

Public Outreach Expenses
 
Enter expenses for public outreach programs. Please include the same kind of expenses you included in the question related
to your budget (Section 2.1.7, above). For example, if you included personnel costs in the budget entered above, be sure to
include them here as well.

Additional Public Information Program
 Please report additional public information contacts. List these additional contacts in order of how
your agency views their importance / effectiveness with respect to conserving water, with the most
important/ effective listed first (where 1 = most important).

Were there additional Public Outreach efforts? Yes No

Public Outreach Additional Information

Social Marketing Programs

Branding
Does your agency have a water conservation
”brand,” “theme” or mascot? Yes No

Describe the brand, theme or mascot.

Market Research
Have you sponsored or participated in
market research to refine your message? Yes No

    

Expense Category Expense Amount Personnel Costs Included?

Public Information Programs Importance

 

http://bmp.cuwcc.org/MOU/MOU%20-%2009-09-16b.html#bmpInfoPro
natalie
Text Box
BMP 2.1 Public Outreach Cont'd
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Text Box
Reporting unit number:

natalie
Text Box
Reporting unit name (District name)
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Text Box
Agency name:

natalie
Text Box
Primary contact:

natalie
Text Box
First name:

natalie
Text Box
Last name:

natalie
Text Box
Email:
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Text Box
The fields in red are required.

http://cuwcc.org/WorkArea/showcontent.aspx?id=16840
natalie
Text Box
Link to FAQs

http://cuwcc.org/WorkArea/showcontent.aspx?id=16842
natalie
Text Box
Click here to open a table that displays your agency name reporting unit name and reporting unit number. Please ensure that you enter the correct information.

natalie
Text Box
If yes, check the check box.

natalie
Text Box
2009



Market Research Topic

Brand Message

Brand Mission Statement

Community Committees
Do you have a community conservation
committee? Yes No

Training

Social Marketing Expenditures

Public Outreach Social Marketing Expenses

Partnering Programs - Partners
Name Type of Program

CLCA?

Green Building Programs?

Master Gardeners?

Cooperative Extension?

Local Colleges?

Other

Retail and wholesale outlet; name(s) and type(s) of programs:

Partnering Programs - Newsletters

Number of newsletters per year

Training Type # of Trainings # of Attendees Description of Other

Expense Category Expense Amount Description

natalie
Text Box
Enter the names of the community committees:



file:///C|/Users/natalie/Desktop/BMP-Reports-PDF/BMP 2-1 Public Outreach Cont’d.htm[3/19/2011 6:27:06 PM]

Number of customers per year

Partnering with Other Utilities
Describe other utilities your
agency partners with, including
electrical utilities

Conservation Gardens
Describe water conservation
gardens at your agency or other
high traffic areas or new

Landscape contests or awards
Describe water wise landscape
contest or awards program
conducted by your agency

natalie
Text Box
Comments:
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0 0 0

Is a Wholesale Agency Performing Public Outreach?
Are there one or more wholesale agencies performing public outreach 
which can be counted to help your agency comply with the BMP? Yes No

 

Report a minimum of 4 water conservation related contacts your agency had with the public during the year.
 

Public Information Programs List

Contact with the Media
Are there one or more wholesale agencies performing media outreach
which can be counted to help your agency comply with the BMP? Yes No

 

OR Retail Agency (Contacts with the Media)

Media Contacts List

    

Number of
Public Contacts

Did at least one contact take place during
each quarter of the reporting year?

Public Information Programs

    

Number of
Media Contacts

Did at least one contact take place during
each quarter of the reporting year? Media Contact Types

 

http://bmp.cuwcc.org/MOU/MOU%20-%2009-09-16b.html#bmpInfoPro
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Text Box
BMP 2.1 Public Outreach - Retail Reporting
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Text Box
Enter the name(s) of the wholesale agency (comma delimited)
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Text Box
Enter the name(s) of the wholesale agency (comma delimited)
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Text Box
Did at least one contact take place during each quarter of the reporting year?
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Text Box
Reporting unit number:
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Text Box
Reporting unit name (District name)

natalie
Text Box
Agency name:

natalie
Text Box
Primary contact:

natalie
Text Box
First name:

natalie
Text Box
Last name:

natalie
Text Box
Email:
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Text Box
The fields in red are required.

http://cuwcc.org/WorkArea/showcontent.aspx?id=16840
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Text Box
Link to FAQs

http://cuwcc.org/WorkArea/showcontent.aspx?id=16842
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Text Box
Click here to open a table that displays your agency name reporting unit name and reporting unit number. Please ensure that you enter the correct information.
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Is your agency performing public outreach?
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2009



Is a Wholesale Agency Performing Website Updates?
Did one or more CUWCC wholesale agencies agree to assume your agency's
responsibility for meeting the requirements of and for CUWCC reporting of this BMP? Yes No

 

Is Your Agency Performing Website
Updates?

Enter your agency's URL (website address):

 
Describe a minimum of four water conservation
related updates to your agency's website that
took place during the year:

Did at least one Website Update take place during
each quarter of the reporting year? Yes No

Public Outreach Annual Budget
Enter budget for public outreach programs. You may enter total budget in a single line or brake the budget into discrete
categories by entering many rows. Please indicate if personnel costs are included in the entry.

      

Category Amount
Personnel Costs
Included? Comments

natalie
Text Box
Enter the name(s) of the wholesale agency (comma delimited)

natalie
Text Box
Comments:

natalie
Text Box
If yes, check the box.



  
   

  
  
  

  
  
  
  

  
  
  

  
  

 
  
  

 
  
  

 
     

         BMP 2.2 School Education Programs, Retail Agencies View MOU
 

Is your agency implementing school programs which can be
counted to help another agency comply with this BMP? Yes No

Enter Wholesaler Names, separated by commas:

Materials meet state education framework requirements?

Description of Materials

Materials distributed to K-6 Students?

Description of materials distributed to K-6
Students

Number of students reached

Materials distributed to 7-12 Students?

Description of materials distributed to 7-12
Students

Number of Distribution

Annual budget for school education program

Description of all other water supplier education
programs

Classroom presentations:
Number of
presentations

Number of
attendees   

 

Large group assemblies:

Number of presentations Number of attendees   

Children’s water festivals or other events:

Number of presentations Number of attendees   

Cooperative efforts with existing science/water education programs (various workshops, science fair awards
or judging) and follow-up:

Number of presentations Number of attendees   

Other methods of disseminating information (i.e. themed age-appropriate classroom loaner kits):

 

http://bmp.cuwcc.org/MOU/MOU%20-%2009-09-16b.html#bmpEdu
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Email:
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Link to FAQs
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Click here to open a table that displays your agency name reporting unit name and reporting unit number. Please ensure that you enter the correct information.
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file:///C|/Users/natalie/Desktop/BMP-Reports-PDF/BMP%202-2%20School%20Education%20Programs,%20Retail%20Agencies.htm[3/19/2011 6:27:14 PM]

Description

Number distributed

Staffing children’s booths at events & festivals:

Number of booths Number of attendees   

Water conservation contests such as poster and photo:

Description

Number distributed

Offer monetary awards/funding or scholarships to students:

Number Offered Total Funding   

Teacher training workshops:

Number of presentations Number of attendees   

Fund and/or staff student field trips to treatment facilities, recycling facilities, water conservation gardens,
etc.:
Number of tours or field
trips Number of participants   

College internships in water conservation offered:

Number of internships Total funding   

Career fairs/workshops:

Number of presentations Number of attendees   

Additional program(s) supported by agency but not mentioned above:

Description

Number of events (if
applicable) Number of participants   

Total reporting period budget expenditures for school education programs
(include all agency costs):
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Conservation Coordinator

Conservation Coordinator Yes No

Contact Information

First Name

Last Name

Title

Phone

Email

Water Waste Prevention

 

  

 

  

http://bmp.cuwcc.org/MOU/MOU%20-%2009-09-16b.html#OPpractice
CUWCC
Coverage Requirements BMP 1.1
Coverage RequirementsCoverage shall consist of:1) Conservation CoordinatorStaff and maintain the position of trained conservation coordinator, or equivalent consulting support, and provide that function with the necessary resources to implement BMPs.2) Water waste preventionWater Agency shall do one or more of the following: a. Enact and enforce an ordinance or establish terms of service that prohibit water wasteb. Enact and enforce an ordinance or establish terms of service for water efficient design in new developmentc. Support legislation or regulations that prohibit water wasted. Enact an ordinance or establish terms of service to facilitate implementation of water shortage response measurese. Support local ordinances that prohibit water waste f. Support local ordinances that establish permits requirements for water efficient design in new development.3) Wholesale agency programsa) Financial investments and building partnershipsWhen mutually agreeable and beneficial to a wholesaler and its retail agencies cost-effectiveness assessments, including avoided cost per acre-foot, will be completed for each BMP the wholesale agency is potentially obligated to support. The methodology used will conform to the Council standards and procedures, and the information reported will be sufficient to permit independent verification of the calculations and of any exemptions claimed on the cost-effectiveness grounds. b) Technical supportWhen requested provide technical support, incentives, staff or consultant support, and equivalent resources to retail members to assist, or to otherwise support, the implementation of BMPs.c) Program managementWhen mutually agreeable and beneficial to a wholesaler and its retail agencies offer program management and BMP reporting assistance to its retailers and the results of the offer will be documented. It is recognized that wholesale agencies have limited control over retail agencies that they serve and must act in cooperation with those retail agencies on implementation of BMPs. Thus, wholesale agencies cannot be held responsible for levels of implementation by individual retailers in their wholesale service areas.d) Water shortage allocationWater shortage allocations plans or policies will encourage and reward investments in long-term conservation.e) Non-signatory reportingWholesale water agencies will report on non-signatory BMP implementation, when possible. 4) Encourage CUWCC membershipWholesale agencies will encourage CUWCC membership and offer recruitment assistance.
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Water Agency shall do one or more of the following:
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a. Enact and enforce an ordinance or establish terms of service that prohibit water wasteb. Enact and enforce an ordinance or establish terms of service for water efficient design in new developmentc. Support legislation or regulations that prohibit water wasted. Enact an ordinance or establish terms of service to facilitate implementation of water shortage response measurese. Support local ordinances that prohibit water waste f. Support local ordinances that establish permits requirements for water efficient design in new development.
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Text Box
a. A description of, or electronic link to, any ordinances or terms of service b. A description of, or electronic link to, any ordinances or requirements adopted by local jurisdictions or regulatory agencies with the water agency's service area.c. A description of any water agency efforts to cooperate with other entities in the adoption or enforcement of local requirementd. description of agency support positions with respect to adoption of legislation or regulations

natalie
Text Box
To document this BMP, provide the following:
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Documentation
You can ZIP multiple files. For ZIP files, enter the ZIP file name here. Send the file to natalie@cuwcc.org
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AWWA Water Audit

Agency to complete a Water Audit & Balance Using The AWWA Software Yes No
Email to natalie@cuwcc.org - Worksheets (AWWA Water Audit). Enter the name of the file below:

 

  

 

Water Audit Validity Score
from AWWA spreadsheet 

Agency Completed Training In The AWWA Water Audit Method Yes

 

No

Agency Completed Training In The Component Analysis Process Yes

 

No

Completed/Updated the Component Analysis (at least every 4 years)? Yes No

Component Analysis Completed/Updated Date

Water Loss Performance

 Agency Repaired All Reported Leaks & Breaks To The Extent Cost Effective Yes
 

No

Date/Time Leak Reported  Leak Location  

Type of Leaking Pipe Segment or Fitting  Leak Running Time From Report to Repair  

Leak Volume Estimate  Cost of Repair  

Agency Located and Repaired Unreported Leaks to the Extent Cost Effective Yes  No

Type of Program Activities Used to Detect Unreported Leaks

Annual Summary Information
Complete the following table with annual  summary information (required for reporting years 2-5 only)

Total
Leaks
Repaired

Economic
Value Of
Real Loss

Economic
Value Of
Apparent Loss

Miles Of
System
Surveyed For
Leaks

Pressure Reduction
Undertaken for loss
reduction

Cost Of
Interventions

Water
Saved
(AF/Year)

http://bmp.cuwcc.org/MOU/MOU%20-%2009-09-16b.html#WaterLoss
CUWCC
AWWA Water Loss
Use the AWWA Water Loss spreadsheet to determine current volume of apparent and real water loss and the cost impact of these losses on utility operations at no less than annual intervals.The AWWA Water Audit link opens the BMP Reporting Support web page where you can download the latest spreadsheet.

initiator:natalie@cuwcc.org;wfState:returned;wfType:email;workflowId:3d844c406445064dae05479ccdd8d368

natalie
Text Box
BMP 1.2 Water Loss Control

natalie
Text Box
2010

http://cuwcc.org/2column.aspx?id=16560&ekmensel=b86195de_24_0_16560_2
natalie
Coverage Requirements BMP 1.1
Make score to the score in the AWWA Water Audit spreadsheet.
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Implementation

Does your agency have any unmetered service connections? Yes No

    If YES, has your agency completed a meter retrofit plan? Yes No

    Enter the number of previously unmetered accounts fitted with meters
    during reporting year:

Are all new service connections being metered? Yes No

Are all new service connections being billed volumetrically? Yes No

Has your agency completed and submitted electronically to the Council a
written plan, policy or program to test, repair and replace meters? Yes No

Please Fill Out The Following Matrix
 

Account Type
# Metered
Accounts

# Metered Accounts
Read

# Metered Accounts Billed by
Volume

Billing Frequency
Per Year

# of estimated
bills/yr

 

 

Feasibility Study
Has your agency conducted a feasibility study to assess the merits of a program to provide
incentives to switch mixed-use accounts to dedicated landscape meters?

Yes No

If YES, please fill in the following information:
A. When was the Feasiblity Study conducted

B. Describe, upload or provide an electronic link to the Feasibility Study Upload File
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Feasibility Study Examining Incentive Programs to 
Move Landscape Water Uses on Mixed-Use Meters to Dedicated Landscape Meters 

March 2011 
 

To comply with BMP 1.3 of the California Urban Water Conservation Council’s Memorandum of 

Understanding, signatories must conduct a feasibility study examining incentive programs to move 

landscape water uses on mixed-use meters to dedicated landscape meters.  It is thought that being able 

to measure indoor and outdoor water use separately may enable customers and water agencies to 

better identify opportunities for water use reduction and measure the success of conservation 

programs.  Different types of accounts have different billing structures and requirements.  The costs of 

installing dedicated irrigation meters for each account type are estimated below.   

I. Single-Family Residential Accounts 

There are currently 29,746 single-family residential meters in Ontario.     

A. Initial costs: 

1. Cost of new irrigation meter estimated at $225, based on 5/8” meter.  

2. Cost of re-plumbing and installation varies depending on site conditions.  Estimated at 

$4,000 - $6,000. 

 

B. Affect on customer’s ongoing billing: 

1. Additional fixed meter fee (RTS): $253/year, based on 5/8” meter. 

2. Reduced water bill due to 1,500 cubic feet of existing water usage billed at baseline rate 

on second meter: a savings of $63/year in OMC, or $64/year in NMC. 

Based on the above estimates, the initial cost of installing a dedicated irrigation meter could vary in the 

range of $4,225 -$6,225, with an ongoing net annual increase in the customer’s utility bill in the range of 

$188 - $190. 

 

II. Multi-Family Residential Accounts 

There are currently 2,064 multi-family residential meters in Ontario.  Current standards require the 

installation of separate irrigation meters for multi-family development; however, older developments 

built before these standards were in place do not have separate irrigation meters. 

A. Initial costs: 

1. Cost of new irrigation meter varies depending on meter size.  Estimated at $550, based 

on 2” meter.  

2. Cost of re-plumbing and installation varies depending on site conditions.  Estimated at 

$5,000 - $15,000. 

 



Feasibility Study   Page 2 

Ontario Municipal Utilities Company  March 2011 

B. Affect on customer’s ongoing billing: 

1. Additional fixed meter fee (RTS) varies: $1,434/year, based on 2” meter. 

2. Reduced water bill due to an additional 1,500 cubic feet of existing water usage billed at 

baseline rate on second meter: a savings of $63/year in OMC, or $64/year in NMC. 

Based on the above estimates, the initial cost of installing a dedicated irrigation meter could vary in the 

range of $5,550-$15,550, with an ongoing net annual increase in the customer’s utility bill in the range 

of $1,369 - $1,371. 

III.  Commercial/Industrial Accounts 

There are currently 3,595 commercial/industrial meters in Ontario.  Current standards require the 

installation of separate irrigation meters for commercial/industrial development; however, older 

facilities built before these standards were in place do not have separate irrigation meters.  If an 

additional meter were installed at a commercial/industrial site, an additional backflow prevention 

device would be required. 

A. Initial costs: 

1. Cost of new irrigation meter varies depending on meter size.  Estimated at $550, based 

on 2” meter. 

2. Cost of re-plumbing and installation varies depending on site conditions.  Estimated at 

$5,000 - $15,000. 

3. Cost of additional backflow device and installation varies depending size, and on site 

conditions.  Estimated at $1,800 - $3,000, based on 2” RP. 

 

B. Affect on customer’s ongoing billing and costs: 

1. Additional fixed meter fee (RTS): $1,434/year, based on 2” meter. 

2. City fee for backflow device: $51/year. 

3. Annual testing of backflow prevention device varies: estimated at $50. 

4. Cost of maintaining/repairing backflow device as needed: varies, estimate unavailable. 

5. Reduced water bill due to an additional 1,500 cubic feet of existing water usage billed at 

baseline rate on second meter: in OMC, a savings of $63/year, or $64/year in NMC.  

6.  Potential reduction of sewer bill – varies by site - estimate unavailable. 

Based on the above estimates, the initial, one-time cost of installing a dedicated irrigation meter, along 

with a backflow prevention device, could vary somewhere in the range of $5,550-$15,550, with an 

ongoing net annual increase in the customer’s utility bill and other fees in the range of $1,470 - $1,472. 

  IV. Conclusion 

The costs of implementing incentive programs to move landscape water uses on mixed-use meters to 

dedicated landscape meters are high, and the potential benefits are not quantifiable; therefore, the 

Ontario Municipal Utilities Company will not move forward with such a program.   
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Implementation (Water Rate Structure)

Enter the Water Rate Structures that are assigned to the majority of your customers, by customer class

Implementation Option (Conservation Pricing Option)

Use Annual Revenue As Reported
Use Canadian Water & Wastewater Association Rate
Design Model

          
              

Retail Waste Water (Sewer) Rate Structure by
Customer Class Yes

Agency Provide Sewer Service Yes No
Select the Retail Waste Water(Sewer) Rate Structure assigned to the majority of your customers within a
specific customer class.
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Public Outreach Expenses
 
Enter expenses for public outreach programs. Please include the same kind of expenses you included in the question related
to your budget (Section 2.1.7, above). For example, if you included personnel costs in the budget entered above, be sure to
include them here as well.

Additional Public Information Program
 Please report additional public information contacts. List these additional contacts in order of how
your agency views their importance / effectiveness with respect to conserving water, with the most
important/ effective listed first (where 1 = most important).

Were there additional Public Outreach efforts? Yes No

Public Outreach Additional Information

Social Marketing Programs

Branding
Does your agency have a water conservation
”brand,” “theme” or mascot? Yes No

Describe the brand, theme or mascot.

Market Research
Have you sponsored or participated in
market research to refine your message? Yes No

    

Expense Category Expense Amount Personnel Costs Included?

Public Information Programs Importance

 

http://bmp.cuwcc.org/MOU/MOU%20-%2009-09-16b.html#bmpInfoPro
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Market Research Topic

Brand Message

Brand Mission Statement

Community Committees
Do you have a community conservation
committee? Yes No

Training

Social Marketing Expenditures

Public Outreach Social Marketing Expenses

Partnering Programs - Partners
Name Type of Program

CLCA?

Green Building Programs?

Master Gardeners?

Cooperative Extension?

Local Colleges?

Other

Retail and wholesale outlet; name(s) and type(s) of programs:

Partnering Programs - Newsletters

Number of newsletters per year

Training Type # of Trainings # of Attendees Description of Other

Expense Category Expense Amount Description

natalie
Text Box
Enter the names of the community committees:



file:///C|/Users/natalie/Desktop/BMP-Reports-PDF/BMP 2-1 Public Outreach Cont’d.htm[3/19/2011 6:27:06 PM]

Number of customers per year

Partnering with Other Utilities
Describe other utilities your
agency partners with, including
electrical utilities

Conservation Gardens
Describe water conservation
gardens at your agency or other
high traffic areas or new

Landscape contests or awards
Describe water wise landscape
contest or awards program
conducted by your agency
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Is a Wholesale Agency Performing Public Outreach?
Are there one or more wholesale agencies performing public outreach 
which can be counted to help your agency comply with the BMP? Yes No

 

Report a minimum of 4 water conservation related contacts your agency had with the public during the year.
 

Public Information Programs List

Contact with the Media
Are there one or more wholesale agencies performing media outreach
which can be counted to help your agency comply with the BMP? Yes No

 

OR Retail Agency (Contacts with the Media)

Media Contacts List

    

Number of
Public Contacts

Did at least one contact take place during
each quarter of the reporting year?

Public Information Programs

    

Number of
Media Contacts

Did at least one contact take place during
each quarter of the reporting year? Media Contact Types
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Is a Wholesale Agency Performing Website Updates?
Did one or more CUWCC wholesale agencies agree to assume your agency's
responsibility for meeting the requirements of and for CUWCC reporting of this BMP? Yes No

 

Is Your Agency Performing Website
Updates?

Enter your agency's URL (website address):

 
Describe a minimum of four water conservation
related updates to your agency's website that
took place during the year:

Did at least one Website Update take place during
each quarter of the reporting year? Yes No

Public Outreach Annual Budget
Enter budget for public outreach programs. You may enter total budget in a single line or brake the budget into discrete
categories by entering many rows. Please indicate if personnel costs are included in the entry.

      

Category Amount
Personnel Costs
Included? Comments
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Enter the name(s) of the wholesale agency (comma delimited)

natalie
Text Box
Comments:

natalie
Text Box
If yes, check the box.



  
   

  
  
  

  
  
  
  

  
  
  

  
  

 
  
  

 
  
  

 
     

         BMP 2.2 School Education Programs, Retail Agencies View MOU
 

Is your agency implementing school programs which can be
counted to help another agency comply with this BMP? Yes No

Enter Wholesaler Names, separated by commas:

Materials meet state education framework requirements?

Description of Materials

Materials distributed to K-6 Students?

Description of materials distributed to K-6
Students

Number of students reached

Materials distributed to 7-12 Students?

Description of materials distributed to 7-12
Students

Number of Distribution

Annual budget for school education program

Description of all other water supplier education
programs

Classroom presentations:
Number of
presentations

Number of
attendees   

 

Large group assemblies:

Number of presentations Number of attendees   

Children’s water festivals or other events:

Number of presentations Number of attendees   

Cooperative efforts with existing science/water education programs (various workshops, science fair awards
or judging) and follow-up:

Number of presentations Number of attendees   

Other methods of disseminating information (i.e. themed age-appropriate classroom loaner kits):
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Description

Number distributed

Staffing children’s booths at events & festivals:

Number of booths Number of attendees   

Water conservation contests such as poster and photo:

Description

Number distributed

Offer monetary awards/funding or scholarships to students:

Number Offered Total Funding   

Teacher training workshops:

Number of presentations Number of attendees   

Fund and/or staff student field trips to treatment facilities, recycling facilities, water conservation gardens,
etc.:
Number of tours or field
trips Number of participants   

College internships in water conservation offered:

Number of internships Total funding   

Career fairs/workshops:

Number of presentations Number of attendees   

Additional program(s) supported by agency but not mentioned above:

Description

Number of events (if
applicable) Number of participants   

Total reporting period budget expenditures for school education programs
(include all agency costs):

natalie
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