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Santa Margarita Groundwater Agency Workshop

City of Roseville Environmental Utilities —
Aquifer Storage and Recovery (ASR) Project Overview

AAAAAAAAAA

September 7, 2022



City of Roseville

/18
y .

Carmich ael

B sh o

dhyrdova

e

apt¥

Sowces: Esri, Garmin, U

I".,._ | W,
&y\‘\ i Jweimar
Y |
A = ; 48
< N . plegat ¢
Y F Sugar Pir
l b 70 |
\ Rib Oso
] ]
4 ! 65
o P t ¥ -
: s
' Placer T 5
i "
] ®
n & »
v | Lincgpi . |
W f Khaom " -
Robbins
Penry
e - Filat
AMERICAN BASIN Fleatant ) i
. Grove Vy . i
e T ; i
= B UTTER it
S N |
= S N ™ !
Kni gh(ff
. Landing)
\ 1tk
! Rosev
Yol c I o . - - ¥
%, Placer
! -
. 1 . Jacram end g M 1l ' Rescu
T Antzlope v
_1"" Marth / by
Linda Highlands” /
rd Orangevale o om
16— 5 - — . /
99 =T }
——

SGS,

NFS




ell Locations

Environmental Utilities Department

Aguifer Storage and Recovery

S o e s e -

.____————-

a G GeeEye Eﬁiﬁﬁlﬂr CNE fAlrbus '. JUE@.,
and| GIS Sericommunity e




Brief History and Groundwater Planning




A Brief History
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Roseville’s Groundwater Program

Organizational Construct = Objectives
« Quality
» Quantity
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Legal/ Regulatory/ Operation & Construction, &
Water Rights Permitting Maintenance Capital
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Water Quality
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Roseville’s Groundwater Program Goal

To operate and maintain facilities that can recharge, store, and recover water
to improve the City’s water supply reliability benefiting the economy, the
environment, and sustainable management of water resources.
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Hydrogeology, Water Quality, and Other

Technical Considerations




Roseville Geology
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Injection and Extraction
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Figure 15. Cone of Depression Resulting from Well Pumping (Heath, 1983)




Injection and Extraction (cont.)

9. Ground surface

Figure 16. Groundwater Mound During Well Injection




ASR Project - Water Quality
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Public Outreach & Engagement




Brochures and ASR Movie
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Water Rights, Regulatory, & Permitting




Water Rights and Surface Water Availably

Production and Recharge Timing Constraints

SRI Year Type #of years (%)

Wet 28 (30%)
Above Normal 13 (14%)
Below Normal 17 (18%)
Dry 21 (22%)
Critical 15 (16%)
WFA Year

Type #of years (%)
\Wet 51 (54%)
Average 23 (24%)

Dry 17 (18%)
Driest 3 (3%)

GW Production
(for City)

No (<1%)

No (<1%)

No (<1%)

No (<1%)

Yes

GW Production

(for Regional/Statewide)

No need/market

No need/market

Yes (some need/market)

Yes

Yes

Recharge

Yes - CVP
(if WFA is Wet/Average - MFP)

Yes - CVP
(if WFA is Wet/Average - MFP)

Yes - CVP
(if WFA is Wet/Average - MFP)

No

No




Regional Water Quality Control Board

STATE WATER RESOURCES CONTROL BOARD
WATER QUALITY ORDER 20120010

GENERAL WASTE DISCHARGE REQUIREMENTS FOR
AQUIFER STORAGE AND RECOVERY PROJECTS
THAT INJECT DRINKING WATER INTO GROUNDWATER

The State Water Resources Control Board (State Water Board) finds that:

1

A stable supply of high quality water is critical to the continued welfare, wellbeing, and economic
development of California. According to the California Department of Water Resources (DWR),
the demand on groundwater will continue to increase as California’s population grows from

37 million (2005 estimate) to a projected 60 million by 2050 based on current frends.

Groundwater is an important water source for municipal water supply, agriculture, and individual
water users across California. According to the DWR 2009 Water Plan:

a. In 1995, an estimated 13 million Californians, nearly 43 percent of the state’s population, were
served by groundwater. Many small to moderate-sized towns and cities (e.g., Fresno, Davis,
Lodi) rely solely on groundwater for their drinking water supplies. California public water
supply systems use more than 16,000 wells to supply water to the public.

b. Groundwater has played a leading role in transforming California into the nation’s top
agricultural producer, most populous state, and the seventh largest economy in the world.

c. With the growing limitations on available surface water exported through the Sacramento-
San Joaquin Delta and the potential impacts of climate change, reliance on groundwater
through cenjunctive management (i.e., coordinated and planned use and management of
surface water and groundwater resources together to maximize the availability and reliability
of water supplies) will become increasingly important in meeting the state's future water
needs.

d. In some areas of the state, groundwater has been overdrafted, resulting in lowered
groundwater elevations and reduced groundwater storage. A comprehensive assessment of
overdraft in the state’s groundwater basins has not been conducted since the 2003 update of
DWR: Bulletin 118-80, but it is estimated that overdraft is between 1 million and 2 million acre-
feet annually.

e. Other basins may be subject to overdraft in the future if current water management practices
are continued. Overdraft can result in increased water production costs, land subsidence,
water quality impairment, and environmental degradation.

Aquifer Storage and Recovery (ASR) projects will improve statewide water management by
increasing local storage that will be responsive to the needs of local communities and
environmental resources. Statewide implementation of ASR projects will help California fulfill its
wvast conjunctive use potential. This is particularly true in the Central Valley, which possesses
not only the state's largest sources of surface water, but also by far the state’s largest aquifer.

According to DWR Bulletin 118-80, a basin is subject to critical conditions of overdraft when
present water management practices would probably result in significant adverse overdraft-
related environmental, social, or economic impacts. The following eleven basins were identified
as being in a critical condition of overdraft:

Pajaro Basin Cuyama Valley Basin Eastern San Joaqguin County Basin
Kern County Basin Chowchilla Basin Madera Basin

Kings Basin Kaweah Basin Tulare Lake Basin

Tule Basin Ventura Central Basin

Water Quality Crder 2012-0010 September 19, 2012

STATE WATER RESOURCES CONTROL BOARD
MONITORING AND REPORTING PROGRAM - ORDER WQ 2012-0010
GENERAL WASTE DISCHARGE REQUIREMENTS FOR
AQUIFER STORAGE AND RECOVERY PROJECTS
THAT INJECT DRINKING WATER INTO GROUNDWATER

This Monitoring and Reporting Program (MRP) allows determination of the potential for groundwater
degradation and incorporates requirements for monitoring of injected water and groundwater. This
MRP is issued pursuant to Water Code section 13267. The Permittee shall not implement any
changes to this MRP unless and until a revised MRP is issued by the Executive Officer.

All samples shall be representative of the volume and nature of the monitored medium. The time,
date, and location of each grab sample shall be recorded on the sample chain of custody form.
Injection flow menitoring shall be conducted continuously using a flow meter and shall be reported in
gallons per day and cumulative totals.

Field test instruments (such as those used to monitor pH) may be used provided that:

1. The operator is trained in the proper use of the instrument;

2. The instruments are field calibrated prior to each use;

3. Instruments are serviced and/or calibrated by the manufacturer at the recommended
frequency; and

4. Field calibration reports are submitted as described in the "Reporting” section of this MRP.

INJECTION WELL MONITORING

Injection wells shall be monitored when water is being injected into the aquifer. Monitoring of the
injection wells shall include, at a minimum, the following

Type of Sampling Reporting
Constituent/Parameter Units Sample Frequency Frequency
Well Operational Status ' N/A Recorded Daily Quarterly
Daily Average Injection Rate gpd? Meter Continuous Quarterly
Injected Water, cumulative total  ac-ftfyr Meter Continuous Quarterly
for year to date
Extracted Water, cumulative ac-ftfyr Meter Cantinuous Quarterty

total for year to date

' Well Operational Status shall be reported for each well associated with the ASR project.
Injection activity shall be recorded on a daily basis.
?  Alternative units may be used to report the data.
INJECTED WATER MONITORING

Injected water is limited to potable water that the Permittee produces through its COPH permitted
domestic water supply permit. Section 116470 of the California Health and Safety Code requires:

1. An Annual Water Quality Report (AWQR). The AWQR characterizes the injected water.

2. Public water systems that serve more than 10,000 service connections and that detect one or
more contaminants in drinking water that exceed the applicable public health goal, are required
to prepare a report that addresses the contaminant issue.

September 19, 2012




Groundwater Contours (before ASR)
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Groundwater Contours (during ASR)
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Water Quality (Iron)

Iron Concentration
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Water Quality (Arsenic)
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Cumulative Total

Flowrate and Volume

{acre-feet)
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Planning & Design




ASR Well — Design Aesthetics

Dlamond Creek (Welli No 6) Blue Oaks Blvd (WeII No 12)




— 517-diameter Borehole

Well & Pump Station Design

Anmular Saal
— ¥ -diameter Borehole

Graval Fill Pipe
Grave| Fill

18" Blank Well Casing

1 Bentonite Seal

F—— Sounding Tube
4 Sounding Port

— 28" -diameter Borehole
1 Filter Pack

Figure 4. General Well Design




Well & Pump Station Design (cont.)

~ Stainless steel casing, screen, and sounding port +/-$120,000 S
Stainless steel casing and screen are used in ASR
. wells to i il life: nd perft .
Baski Flow Control Valve Stalnless sisel helps combat cortogion, rduce from

bacterial growth, and is a longer lasting material

than HSLA or other lower grade metals.
DpELuc FUMEING I Oxygenated and potentially corrosive water used for

injection can lead to corrosion and weakening of

p control line mild steel, and iron-rich water can lead to

? liquid — precipitates and fee bacterial growth, reducing well
? inflation \T performance. Using stainless steel reduces these
? chamber risks along with maintenance and rehabilitation

costs associated. Stainless steal is widely being

annular housing - used for traditional supphy wells as well
orifices Shutoff and Control Section b :
shut-off

f— Flow Control Device - +approx. $90,000:

Flow contral devicas give opearalors greater confrol
on injection rates and help to eliminate potential air
entrainment in the aquifer which can reduce well
perfarmance. Flow conlral devicas operate by
adjusting the cpening in which injected water can
pass through and therefore regulating flow. They
are conlrolled through either compressed gas or
hydraulic fluid. Hydraulic flow control devices, such
as the 3R device pictured, allaw for fining tuning of
injection than compressed gas systems and can
be used to surge the well through cyding
Injection/extraction modes, Well surging helps to
maintain well capacity.

reinforced
rubber element
channels Channel Control Section —

water flow area

water flow area

These drawings of the InFlex™ FCV™ show the operation of the
valve for injection at full (maximum) and partial flows, and for
pumping . . . note the cross sections.

For injection, the annular orifices provide the tortuous path for
water that results in the desired non-cavitating pressure loss across
the valve. The reinforced element stretches into the area between
the channels which further increases pressure loss in the valve

For pumping, the element is pressurized to provide a leak-proof
check shut-off seal against the area without channels. The valve has a check
valve built-in liquid inflation chamber so that gas from the surface may be valve
closed used fo actuate the valve. open

SiLi Beads - +%10,000

SiLi beads are perfectly sphercal glass beads that
are usad for filter pack in place of fraditional siica
sand. Their shape and construclion can provide
greater well performance through increased void

space and improved effectiveness in
maintenance/rehabilitation. The glass construction
of the beads also inhibits bacterial growth that can
hinder well parfarmance, SiLi beads are not
necessary for an ASR well and there are programs
that argue whether there is enough increase in
well performance, if any, to justify tha increase in
costs.
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Operations




SOPs

(c‘
CITY OF

ROSEYILLE

Standard Operating Procedures
(Version 2.0)

City of Roseville

Aquifer Storage & Recovery Project

DRAFT
January 2021

Prepared by:

GEI Consultants & LRE Water
Reviewed by:

Michael Simi, City of Roseville
Trevor Joseph, City of Roseville

Pump Room |
= L E 71
Nitrogen PSI ~_ Baski Control Panel r
120-125 \ o Wostovave « H
s | R Closed \. ] B
‘“\i:_‘: - .
Valves 448 54 ¢ il Fh ot = | e %
disabled . | 1 _1¢ il H
Valve 4 f‘ﬁ m = i} P
useto |- ’ qi
deflate il Injection Valve
] Ground Open
R Baski Valve Open
Pump Off
Check Valve Closed
— M —




SCADA (cont.)

m Well 6 - Diamond Creek | - DMZSCADA
7:31:39 AM

Sodium Fluoride Saturator

Saturator Water Flow

Well 8 Hypochlorite Generation Alarms 0.0 gpm
System Status Alarms * Intrusion Alarm ~ Personal Safety I-?-I .
System Power Status: ON et - ngh L°AW = Smoke Alarm = Power Failure Alarm
Rectifier Status: STOPPED Stec e y_:erk eme.l 3 = - Eyewash Alarm = 'Well Pump Emergency Stop  Potable Metering Pump Control
Hypo Tank Blower: STOPPED : PIERE .an . e\::e :I = Well Pump Seal Water Flow ~ Injection Flow Deviation e Mode MANUAL
emmumication Fail - ~ :
| : Baski Valve P
SRR SUEFFED | o e ESHEVEIEIESSHEE A Fluocride Residual Setpoint’ 0.55 ppm
Feed Alarm = Fluoride Manual Setpoint 0.0 gph
Soft Water Flow: 0.0  gpm S Eevstein Water Low: Fluoride Feed Bias  10.0 %
Fluoride Feed Ratio 1.0 %
]
Flow Totals
Producti . Fluoride Metering Pum|
Bts;ouc ;?nm = Disch / Inject Pressure o . . Fluoride Flow - -
d psi CLOSED FlowDirection  Fluoride Residual 00__ gph = Diaphram Fail
Injection OFF 390 mglL Water Softener Exchange Tank — 4AH
2116 Kgal (=) I |
—— 0
] - = L TT ]
Baski Valve Pressure Magmeter
121 psi Flowrate
= 1085.0 gpm CL2 Residual Hypo Flow
To Drain 045 ppm 0.0 gph
Water Level Below Ground NOTE: Level transducer mounted 191.5 ft below L=
ground level
Well Level Hypo Day Tank Metering Status & Control
123 Ft . n R Lead Pump:  PUMP 1
Hypo Pace Mode: RESIDUAL
Hypo Pump No. 1 Hypo Pump No.2 CL2 Residual Setpoint  0.65 ppm
Flowrate CL2 Manual Setpoint 8.7 gph
ontroltiod Production Hypo Feed Bias® 10.00 %o
OE(;%ALO e 1085 gpm Low Level Hypo Feed Ratio 11.0 %
Injection Hypo Low Setpoint  0.00 ppm
s} gpm

0.00 Ft

_ Ack | Priority | Dateln | Timelm |  Tagname |  Descripfon | vawe |  Staws
; 0 A 5 - EVEL AT MEE

FAIL




ASR Well Operational Modes

Injection
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ASR Well Performance and Backwashing
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Questions and Comments

Trevor Joseph, P.G., C.Hg.

tioseph@roseville.ca.us

(916) 517-2578
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