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Presentation Structure

e Part 1: Project Background (Why?)

e Part 2: Aquifer Performance Test (What?)

1/23/2012



Part 1 Presentation Outline

* The Stony Creek Fan (SCF) Partners
* SCF Conjunctive Water Management Program

* Challenges
— In-Valley
— Out-of-Valley
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Stony Creek Fan Partners

The Partners are:

Glenn-Colusa Irrigation District
Orland Artois Water District
Orland Unit:'Water Users
Association

Cooperative Efforts
formalized by 2001 MOU
(Updated 2006)

Legend
/. SCF Test Production Well
Test Hole

OAWD Production Well
GCID Test Production Well ™ QAWD Boundary

b Observation Monitoring Well ™= OUWUA Boundary

(®)  \Well with Hydrograph Data from - Performance Testing Study Area
the DVWR Water Data Library Glenn County

0 Extensometer
D DWR Groundwater Basin
s GCID Boundary
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Stony Creek Fan Conjunctive Water
Management Program

* Guiding Principles
— Achieve mutual benefits though cooperative,
coordinated water resource management

— Local benefits first; broader benefits if feasible

* Broad Objectives
— Protect surface water and groundwater supplies
— Improve water supply reliability & affordability
— Enhance operational flexibility
— Protect/enhance environment
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Stony Creek Fan Program Activities

* Conduct GW recharge pilot testing (2002)

* Develop Glenn County Integrated Groundwater
and Surface Water Model (IGSM) (2003)

* Conduct regional and local hydrology studies
(2003-04)

* Prepare Feasibility Investigation (2004)

* Undertake SCF aquifer test program (2006-
ongoing)

Enabled by a combination of local, State (DWR) and Federal (USBR) funding.
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Figure SR-1 Sacramento River Hydrologic Region 2005 inflows and outflows
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Some Statistics
Area: 27 246 square miles (17.2% of state)
Average annual precipitation: 35.7 inches
Year 2005 population: 2, 882 452
2050 population projection: 5,348 930
Total reservoir storage capacity: 16,146 TAF
2005 irrigated agriculture: 1,920,370 acres
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Sacramento
River Basin

e Source of
regional and
statewide water
supplies

* Widely regarded
as the supply
source for
meeting the
State’s growing
demands



Ay The “Haves” and
; the “Haves”

_— Primarily Groundwater

_— Primarily Surface Water

Mixed Groundwater and
—  Surface Water
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Challenges—In-Valley

* Increasing groundwater development and use
— Growing regional population
— Expanding irrigated acreage

 “Hardening” of water demands
— Increasing permanent crops

* Changing irrigation practices

— Increasing use of drip and micro-irrigation systems
and associated preference for groundwater supply
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Groundwater Production Wells Drilled by Decade
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Canging Lan Use: Glnn County

" i

xbnt-min ; ﬁ“’

E County Boundary

® Towns and Cities
= Primary Canals and Streams
Land Use Changes, 2003 to 2010
I native -> annual
| native -> permanent
I annual -> permanent




ChagmgLandUse Colusa County

D County Boundary
35 ® Towns and Cities

= Primary Canals and Streams
Land Use Changes, 2003 to 2010
[ native -> annual

[ native -> permanent

I -nnual -> permanent




Challenges—Out-of-Valley

* Increasing statewide water demands

— Sacramento River basin widely regarded as the
source

— Bay-Delta “fixes” looking for more Delta inflow
from tributaries
* Misunderstanding and misinformation
regarding the potential for water use efficiency
to produce additional water supplies
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Implications & Conclusions

* Development and use of Sacramento Valley
groundwater is and will continue to increase

* Knowledge of groundwater system is
inadequate in most areas

* SCF aquifer performance test, and similar
efforts, needed to build knowledge

1/23/2012
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Purpose and Scope of the APT

Purpose

Collect data needed to support
development and management of
groundwater resources in the SCFP
study area
* Hydrostratigraphic data, aquifer
hydraulic property data, degree,
extent and timing of pumping
induced drawdown, sources of
recharge

U | LU

Artois

|
|

Scope e

Pumping restricted to depths = » = f - ‘
greater. than approximately 700 | L
feet within the SCFP.study area
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APT Work Tasks and Schedule

I R

Drilled four test holes through

freshwater aquifer system 2007-2008

Constructed four test-production wells  2009-2010

Conducted Phased Aquifer Testing 2009-2012

Outreach Ongoing through 2012

Reporting August 2012
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Drilling Results and Well Construction
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Cross Section Locations
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Distribution of Permeable Zones

North-South Cross Section
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Distribution of Permeable Zones

West-East Cross Section
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Aquifer Sediments
Medium Grained Sands
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Tuscan Formation Tehama Formation
1,010-1,020 feet bgs 330-340 feet bgs
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Pilot Hole Data DRAFT As-Built Well Construction
Geophysical Log by: Welenco, Inc. Drilling Contractor. Eatan Drilling
Short Mormal ——
. PtURSCSt o Spontanzous | ong Narmal Rig Type: Reverse Circulatian
ogy B3ItV 5 ==
. 100 Fuotential o Resistivity .| Date Completed: B/14/08
T Coordinates_California Slate Flane Zone 2, MAD 83
ohms 1 division = 20 millivohts| chm-meters . (Easting) . ¥ (Northing) El
El’,eepetg ___—Sieel Plate to Cap
sun ded, quart, gray-brown Conductor Casing
Cernent Sanitary Seal
derate yellowish brown (10 1R
36" 0.0 x 172" Wall Steel
ubrounded, quartz and Sonductar Casing
g 44" Borehale
dium plastichy, maisz, 501,
J )
i arte sibrounded quarz and
1 ?‘ P 20" 0 D.x W8 Wall Steel
V [ | rounded , quanz and ﬁ Blank Casing
‘ 2, 20, moderme yellowish P
GP 3" 1.D. Steel Sounding
r Jar to subroun ded, Tube
d .-\ dgrawelly sand (SP), angular 32" Borehale
rphic dlasts
Gt
‘v angular to subrounded, quartz &P
‘ ’ " oderate brown (5 R 3/4), stff,
A 20" to 16" Steel Transitian
" i to subrounded, quartz and =] Joint
ra
) l yellowish brown (107R 544 cL S
1 sot, low plastiity )
=
Q ke gresnish gray (56 441, sot, cL 2 .
S Gravel Fill
ra
\ =]
- e
=
(56 2/1), moist, sott, med;
- = 1965 2/1),moist, soft medium S Bentontte Seal
enish black (56 213, sof, EE el
bazatt and quarnt , wood ]
= ra
sunded, basatt and quartz o
sF 23" Borehole
; it soft, low plasticity, greenish oL
_ ] Jorounded, basalt snd quartz
black (56 2/1), medium P
P
~ ounded, basal, igneous and 6
cL
\ltqﬁuﬂamsz‘r:is\‘;sclayevgram\s‘angularﬁn subrounded, basatt and 16" 0D x 8 Wall Mild
. Steel Blank Casing
CL: Gravallyclaywith s2nd, olive gray matrx (5 ¥ 41) and dark
800 I\ areenish aray sy stone (56 411), contains bazsh cL
L: Brawelly claywith sand, dark greenish gray (5 41),
comaing basat
CL: Claywith sand and gravel, ofive black (372, 3o, moiat, c
4 .
Bentonite Seal: 740-750 bgs
.
oreerish gray (5 4/1), <tiff, moist, sand is quartz, basalt, red SRI#8 Sand Pack
brick fragments
>t 1000 3 ;:g::mng‘u;g;gerzamgnd:\ay‘ angular to subrounded, basatt i
EEE—
L]
e ntake: = gs 16" 0.D. x 516 Wall Triple
’ Mil Siot Steel Casing, with
0.08" Slots
T YRy PO T I,
angular to aubrounde d, basatt, metamorphic dasts, some
interbedded day layers
1200 4
CL: Oaystone and clay ith sand and grael, oliw black (5 oL 20° Steel Sump and End
31), soft, moist, low plasicty, sand grains ané angularto Cap
subrounded, ba att, quartz , and meamorphic Fagments
5C: Clayztone and sand, angularts subrounded, olive bladk (5Y
1300 4 21}, basalt, quarte, and metamorphic fragments sC
CL
CL: Daywit gravel, sand, and claystone, 0% olive gray (57 -Total Depth of Barehole
/1), and 10 % oline black (¥ 2/1), sot, moist, medium plastioity -
5P Clayey sand uith gravel, anguizrts subrounded, =nd is
mainlybash oL
CL: 0 it | and sand, interl d with sand y silt (ML),
1400 Sl Gy (37 STy b b Ao ah o Eonaid
of quantz, same claystone and bazait




Summary of Test Production Well

Construction and Performance

Four Test-Production Wells included in APT
Intakes are 16-inch O.D. by 5/16-inch wall triple mill slots

Test-Production Well

Screened Interval OAWD 2 GCID 2 GCID 3 GCID 4

(feet, bgs) 712-743 920-1,230 782-1,228 799- 1,241
8 842-990

Phase-3 Specific 5 113 73 49

Capacity

Approximate Phase 3 1250 2,500 0 2 500

Pumping Rate (gpm)

Test-production wells were pumped for 154 days during Phase 3 aquifer testing.
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Preliminary Aquifer Test Results

Phase 1: 2009-2010

Phase 2: 2011

Step and

COns_tant Rate 30-day Constant
Testing Rate Testing

Used to size pumping

Phase 3: 2011-2012

Irrigation Season

Used to estimate aquifer N
: Pumping in all APT wells
equipment and to hydraulic properties and PIng

support planning for to assess larger scale,
Phase 2 plan Phase 3 longer term pumping
impacts
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Preliminary Phase 3
Aquifer Test Results
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Summary of Phase 3 Pumping

Start date: June 12, 2011
End date: November 17, 2011
Duration: 154 days

Total (acre-feet) 390 1,694 2,015 1,690 5,789
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Background Groundwater Elevation Trends

Groundwater Elevation - Background Wells
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Baseline Groundwater Elevation Trends
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Baseline Groundwater Elevation Trends
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Baseline Groundwater Elevation Trends
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Baseline Groundwater Elevation Trends
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Baseline Groundwater Elevation Trends
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Groundwater Elevation (Feet, MSL)
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Drawdown Near GCID 2
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Drawdown Near GCID 2 and GCID 3
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Drawdown Near OAWD 2

Groundwater Elevation (Feet, MSL)
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Test-Production Well Groundwater
Quality

 Water quality dominated by sodium and
bicarbonate ions

* Essentially no change in chemical or isotopic
signature in any test-production well over 30-day
pumping testing intervals, consistent with
previous 30-day testing conducted by DWR

* Analytical results from the end of Phase 3 are
pending and may provide information on sources
of flow to the Lower Tuscan Formation depth
zone.
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Future APT Work

Recovery monitoring through March 2012
Final reporting August 2012
Ongoing outreach through December 2012

Analysis of groundwater level trends,
groundwater quality trends and aquifer test
analysis through April 2012
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