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Executive Summary

The North Fork Rancheria of Mono Indians has proposed to establish a casino and hotel development to
the northwest of the City of Madera in Madera County, California (“the Madera Site”; Figures 1, 2, and 3).
An alternative site near the fown of North Fork in the same county is also being considered (“the North
Fork Site”, Figures 1 and 4).

Four development alternatives are being considered, as follows:

A Development of the casino and hotel on the Madera Site;
B Reduced intensity casino development on the Madera Site,
C Alternative retail use for the Madera Site; and

D Development of a casino and hotel on the North Fork Site.

WorleyParsons was contracted to undertake a study relating to the proposed use of groundwater to
supply each of the proposed development alternatives. The objective of the study was to assess how this
use of groundwater would affect local groundwater levels and wells. Water demand parameters for each
development alternative were supplied by HydroScience, Inc.

The Madera Site comprises about 305 acres of land located northwest of the City of Madera. It lies atan
elevation of approximately 250 feet above mean sea level and is currently used for growing non-irrigated
crops. A residence and associated buildings are present in the southeastern corner. Seven disused
agricultural wells were observed on the Site during a visit conducted on 14 April 2005.

The Madera Site lies within the Madera subbasin of the San Joaquin Valley Groundwater Basin {(Figure
1). The most important aquifer in the area is the Older Alluvium, comprising intercalated lenses of clay,
silt, sand, and some gravel. An important regional aquitard, the E-clay or Corceran Clay, is not thought to
be present beneath the Madera Site. Borehole logs for wells drilled near to the Madera Site indicate
alternating "sandy” and “clayey" fayers to at least 700 feet below ground surface (bgs), with the sandier
horizons generally accounting for between 25% and 40% of the total thickness.

Groundwater elevation data were not available for the Madera Site, but DWR interpretations based on
records for nearby wells exhibit an overall decline in groundwater levels of approximately 115 feet
between 1958 and 2006, with the current groundwater level interpolated to be about 195 feet bgs. The
dominant influence on groundwater flow direction in the area over the last 15 years appearstobe a
pumping depression located north of the City of Madera (Figure 5). Comparison of local well
hydrographs, precipitation records and reservoir storage data shows short-term correlations between
rainfall amount / storage and groundwater levels, but also a long-term decline in groundwater levels that
is independent of climatic factors and related to an ongoing overdraft condition (Figures 6, 7, and 8).
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The North Fork Site is located about 38 miles east-northeast of the City Of Madera and approximately 2
mites east-southeast of the town of North Fork. The Site occupies wooded, south-facing slopes of the
Sierra foothills, ranging in elevation from approximately 2,920 feet amsl in the southeast, to approximately
3,480 feet amsl in the northeast. Two residences currently occupy the Site. The North Fork Site overlies
granitic basement rocks, within which groundwater is present in fractures. There is little available
information on groundwater occurrence, levels, flow, or storage, and even when avaiiabie, such
properties are usually site-specific and highly variable from one location to another. However,
groundwater is widely used for domestic supply in the area. Todd Engineers obtained records for
approximately 4,600 wells in eastern Madera County and reported a median yield of 8.5 gallons per
minute (gpm) and an average vield of 22 gpm (Todd, 2002). Wells in the vicinity of the Site reportedly
achieve yields ranging from less than 10 to 240 gpm (Section 5.5).

An analytical model was constructed to examine the effects of the three proposed development
alternatives for the Madera Site on off-Site groundwater levels and wells. The average groundwater
pumping rates with and without water recycling for Development Alternatives A, B, and C, as determined
by HydroScience (2006), were used in the model. These rates were as follows:

+ Alternative A — 273,000 gallons per day (gpd} (190 gpm) with recycling and 400,000 gpd (278
gpm) without recycling;

» Alternative B — 166,000 gpd (115 gpm) with recycling and 251,000 gpd {174 gpm) without
recycling; and

» Alternative C — 11,000 gpd {8 gpm} with recycling and 23,000 gpd (16 gpm) without recycling.

Based on the pumping well location provided by HydroScience, the model showed that at the property
boundary, the predicted drawdown would be as follows:

» Altemnative A: 6.4 feet with recycling and 9.3 feet without recycling;
* Alternative B: 3.8 feet with recycling and 5.8 feet without recycling; and

s Alternative C: 0.3 feet with recycling and 0.5 feet without recycling.

The predicted drawdown decreases to approximately 1.5 feet at a distance of 2 miles for Alternative A
without recycling (the worst case) and about 1 foot for Alternative A with recycling and Alternative B
without recycling. Drawdown of less than 1.5 feet is probably not significant relative to seasonal or short
term water level changes in this area.

Records for 259 water production wells within 2 miles of the Site were obtained from the California
Department of Water Resources (DWR). All of these wells are expected to experience some amount of
interference drawdown from the project, as follows:

*« Alternative A: 1.0 to 4.9 feet with recycling and 1.5 to 7.2 feet without recycling;
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s Alternative B: 0.5 to 3.0 feet with recycling and 0.9 to 4.5 feet without recycling; and
» Alternative C: less than 0.3 feet with recycling and less than 0.5 feet without recycling.

A combination of interference drawdown from the project and the documented regional declining
groundwater levels may resuit in four different potential impacts to nearby wells. These are:

1. The well going dry;
2. The water level in the well falling so low that the well is no longer usable;

3. Impacts 1 or 2 occur, but the well pump intake can be lowered to extend the life of the well;
and/or

4. Increased operational costs.

Impacts 1 and 2 were evaluated in terms of projects impact on the usable lifetime of nearby wells. Given
long term groundwater level trends, there are 68 wells less than 250 feet deep that are either dry or at risk
for going dry or becoming unusable in the next 36 years without development of the project. Because
actual future water level trends cannot be accurately predicted, the usable lifetime of these wells may be
shorter or longer. Based on the observed long term trends and the predicted interference drawdown
associated with project pumping, the project will shorten the remaining usable lifetimes of these wells by 1
to 3 years. The actual contribution of project pumping to the shortening of usable lifespans of nearby
wells will be determined based on a groundwater monitoring program to be implemented as part of the
project’'s mitigation program

Impact 3 must be evaluated based on well-specific information that is not generally available at this time.
We recommend that this impact be evaluated on case-by-case basis during the mitigation phase of the
project.

A reasonable range for increased operational costs {Impact 4) was evaluated by simulating several
different well, pump, water level and interference drawdown configurations. In general, it was found that
increased costs for residential well operaters are not expected to be significant. Increased costs for
agricultural, industrial or municipal well owners with annual pumping requirements in the range of
hundreds to several thousand dollars may be expected to range from several hundred to several
thousand dollars. (For the pumps modeled, the maximum cost increase represents an approximately 2
percent increase in the user's overall pumping costs.) The only City of Madera well that may be impacted
by project pumping (Well No. 26) is designated for use as a standby well and for fire suppression. As
such, significant increases in the electrical cost fo operate this well are not anticipated.

On a regional basis, the project will contribute slightly (approximately 0.02 to 0.5 percent) to an existing
imbalance between groundwater pumping and recharge (overdraft). Significant ground subsidence is not
anticipated as a result of the project.
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implementation of a drawdown monitoring program is recommended to document actual drawdown from
the project as well as regional water level trends and interference drawdown from other nearby
groundwater pumping. Data from the program can be used to establish baseline conditions, evaluate the
effectiveness of measures designed to mitigate drawdown, and to assess appropriate mitigation for
nearby impacted well owners.

Drawdown and overdraft impacts can be mitigated to some extent by implementation of Best
Management Practices (BMPs) in the proposed construction and infiltration from on-Site land application
of treated wastewater from the development. The effectiveness of this mitigation measure was estimated
for Alternative A to be a reduction in predicted drawdown of between 7 and 49 percent, depending on the
extent to which spray field or leach field application is used for disposal. Based on the information
provided, slightly greater mitigation efficiencies may be expected for Alternatives B and C and if
groundwater recycling is not incorparated, because the relatively more treated wastewater is discharged
compared to the projected groundwater extraction rates for those aiternatives. in addition to the above,
the tribe has executed a Memorandum of Understanding (MOU) with the Madera Irrigation District (MID)
to contribute to its recharge efforts to help address overdraft in the groundwater basin in which the project
is located. The tribe’s contribution covers recharge of 450 acre-feet per year of water to the groundwater
basin, which is equal to the project water demand of Alternative A without recycling.

All the wells in the area will experience impacts from the prevailing regional decline in groundwater levels.
The following alternatives for mitigation of significant project-related interference drawdown impacts are
being considered, to the extent the impact is attributable to project pumping as distinguished from the
regional trend:

¢« Impacts 1 and 2 : Reimbursement for well replacement, rehabilitation or deepening;
+ Impact 3: Reimbursement for pump replacement or re-setting;
s Impact 4. Compensation for increased cost; and

s Atthe tribe's discretion, providing a connection to a local public or private water system, for any
and/or all potential significant impacts.

The average daily groundwater pumping rate for the North Fork Alternative (Development Alternative D)
would be about 27,000 gpd (19 gpm) without water recycling and 14,000 gpd (10 gpm) if recycling is
incorporated. The proposed pumping rate of 9 to 17 gpm is comparable to or lower than the reported
yields of existing wells in the area of the North Fork Site for which information was obtained (Section 5.5),
but exceeds the median well yield reported for weils drilled in eastern Madera County (Todd, 2002).
Therefore, it appears likely that the aguifer could produce water at the proposed rate if one or more wells
were installed, as needed. However, the drawdown resulting from this pumping cannot be predicted at
this time, due to the lack of available data on groundwater levels or aquifer parameters in the North Fork
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area. In addition, due to the nature of fractured granitic aquifers, such properties are usually site-specific
and highly variable from one location to another.

CONTENTS

1 INTRODUCTION ...ttt crennescsscessssaasessss e scssesen 1
1.1 PROJECT BACKGROUND .....ccriviririnrtesinsseninissae s css e s sasi s as s 1
1.2 PROUJECT SCOPE.....ccciiiriiriinininnisinscmiiiieissiissisis i ensssssesseesssseniones 1
1.3 REPORT ORGANIZATION........ouviirrieiirimninisnicstnienennssisssasisssssstesses 2

2 REGIONAL HYDROGEOLOGIC SETTING.........ccccvvvrriniiicriccirnaen, 3
21  TOPOGRAPHY AND LAND USE.......cccooniiiminiineiniieniicesecneces e s 3
2.2 CLIMATE ...ttt isrris s sas s sssssba st bt e sae s ss e s sene s e e nassancs 3
2.3 DRAINAGE........co ittt rsac s esssssaanreessssnnanasssrannssns 3
24 GEOLOGY AND HYDROGEOLOGY ....oiiiiiiiirniieeece e cnrcee e 4
2.5 GROUNDWATER OCCURRENCE AND FLOW........cococrvinvnncnnenneniecnscnnons 5

3. PREVIOUS GROUNDWATER USE STUDIES .........oevreriirrnrneiniiennes 6
3.1 EARLY STUDIES.....cciiiitnsnnniin st ssess s e eesesnas 6
3.2 USGS WATER-SUPPLY PAPER 1469, 1959...... s enresransssnies é
3.3 DWRBULLETIN 135, 1986.......ccoiiiiriiiiiiiniininniniiinensentcseesas e cre e e 6
3.4 USGS OPEN FILE REPORT 70-228, 1970 .....ccovoiiiriiirccnicirccnnerssorsssnasssonnes 7
3.5 USGS PROFESSIONAL PAPER 1401, 1984-1991......cooviiiiiiniiiiinniicnins 7
3.6 DWR SAN JOAQUIN DISTRICT STUDY, 1992 .......oovnirennineiinrsnnncsssenneenns 8
3.7 MADERA COUNTY GENERAL PLAN, 1995.....ccccriiiiiiinimmenrinnnannsssnsnneenas 8
3.8 MADERA IRRIGATION DISTRICT GROUNDWATER MANAGEMENT PLAN,

T e s bbb e s s e s be s b ae 9
3.9 MADERA COUNTY AB3030 GROUNDWATER MANAGEMENT PLAN,
2007 .ot s s b s e b s e e s bR e s e e et 10

3.10 TODD ENGINEERS REPORT — EASTERN MADERA COUNTY, 2002........... i
3.11 MILLERTON AREA WATERSHED ASSESSMENT, 2003 ........c.cocvvereeerrennnnnns 12
3.12 DWR BULLETIN 118 UPDATE, 2003-2004 .........ccoooririreeeeeceescecereenens 12
3.13 DRAFT EIR FOR THE MADERA IRRIGATION DISTRICT WATER SUPPLY

NQ492A Groundwater Study Final.doc Page v Rev C : 31-0Oct-08



WorleyParsons

resources & energy

ANALYTICAL ENVIRONMENTAL SERVICES
GROUNDWATER STUDRY: PROPOSED NORTH FORK CASINO
MADERA COUNTY, CALIFORNIA

ENHANCEMENT PROJECT, 2005 ......ccviiiiicciiinnincienincniiaiereenencsensansseessnns 13
3.14 KDSA REPORT ON GROUNDWATER CONDITIONS IN THE NORTH FORK
AREA, 2007......eoeeecreeceaerceiettenrssssrernesnessissasestasstsensessessssnaestessasanns 14
3.15 KDSA - PROPOSED GROUNDWATER MONITORING PROGRAM FOR
MADERA COUNTY, 2008..........cooietieeicmrierccceeesrrsrantresissstasissssasssssssnses 15
3.16 MADERA COUNTY INTEGRATED REGIONAL WATER MANAGEMENT
PLAN, APRIL 2008.......covtteiieiiiiieiiioninimimmeimermerrsesssereernessseesens 17
MADERA SITE EVALUATION ......oiieiiiiiiciiiiiccrtcitistme e en e ee s senes 23
4.1  SITE LOCATION AND DESCRIPTION......ccvvvieriimrnienricninnsscsseescssesnessssssans 23
4.2 TOPOGRAPHY, CLIMATE AND DRAINAGE ..........cccciicrrvcrereneenneenenns 23
4.3 GEOLOGY AND HYDROGEOLOGY ....cccviiiicciiirinenreniccirerraeertrreessesnsnssenas 23
4.4 GROUNDWATER LEVELS ... cetieeecee s cevvensvarssssessssnnessaessssnasnne 24
4.4.1 Site-Specific Measurements...........c.ooeieuirvirciicereeeeeeereerrsnnenes 24
4.4.2 DWR Interpretations of Historical Groundwater Levels............. 24
4.4.3 Site Vicinity Hydrographs ... ieciesssesennnes 26
NORTH FORK SITE EVALUATION.......cooirrerrrccrrrccericeircnseneseseavsenes 29
5.1  SITE LOCATION AND DESCRIPTION....ovverieirierireiranrieeresnssrreersessesnneeens 29
5.2 TOPOGRAPHY, CLIMATE AND DRAINAGE .........cccceeevirnrriresersssnnennes 29
5.3 GEOLOGY AND HYDROGEOLOGY ....uciieiiieeiceinecrreeerecrcneneresseeesennnees 29
5.4 GROUNDWATER LEVELS ..........oo e cecreeeenennereessssssnnnsesesssnssnasens 29
5.5 GROUNDWATER PUMPING........coocommrmrnnnierriesisinrnrnnereesissssssssssesssssnssannes 30
POTENTIAL IMPACTS OF USING GROUNDWATER TO SUPPLY THE
MADERA SITE DEVELOPMENT ALTERNATIVES ......cconiieiiieecceeneene 32
6.1 MADERA SITE DEVELOPMENT ALTERNATIVES AND WATER SUPPLY
REQUIREMENTS ...ttt ccccr et reneceeesee s asamneeneeerssssrnnsnarssessnsanenes 32
6.2 DEVELOPMENT OF DRAWDOWN MODEL.........cooccvrnrrnerrenreciiiiineirensennns 32
6.2.1 Hydrogeologic Data Used in Model Development ................. 33
6.2.2 Model AssUMPHIONS....coiiirrrree e s 35
6.2.3 Model LImItations ... e 35

6.3 GROUNDWATER-LEVEL IMPACTS IN THE SITE VICINITY FROM THE

NO492A Groungdwater Study Finat.doc Page vi Rev C : 31-0Oct-08



WorleyParsons

resources & energy

ANALYTICAL ENVIRONMENTAL SERVICES
GROUNDWATER STUDY: PRCPOSED NORTH FORK CASINO
MADERA COUNTY, CALIFORNIA

PROPOSED PUMPING WELLS.........cooiirirrmiiieiirciicniieniensccrrensestesssesssenaenees 35
6.4 INTERFERENCE DRAWDOWN IMPACTS IN OFF-SITE WELLS........c.ccoveeuee 37
6.4.1 Types of Impacts and Evaluation Approach..........ccccoveenrennees 37
6.4.2 Predicted Interference Drawdown in Wells Within a 2-mile
Radivs 39
6.4.3 Impacts on “Usable Lifetimes” of Nearby Shallow Wells
(IMPACES 1 AN 2)....oeeeierirccvrrerrerrrss s srerrrrn s ssseeensrse s s s s snnans e sassnas 40
6.4.4 Impacts Requiring Pump Intakes to be Reset to Greater Depth
(IMPACE 3] oottt s creeieenresrresaer st rsesssesesssessassssssrernens 42
6.4.5 Impacts on Operating Cost of Nearby Shallow and Deeper
Wells (Impact 4] ...t e 43
6.4.6 Impacts on City of Madera Municipal wells...........ccocoovrereennenn. 48
6.5 POTENTIAL FOR DRAWDOWN-INDUCED GROUND SUBSIDENCE ......... 48
6.6 POTENTIAL FOR SURFACE WATER IMPACTS ......viiirrciiiniencennierrennneneenes 49
6.7 CUMULATIVE IMPACTS .....cooiiiiiiiecniinnnnieeiesssnmasisesisessessensesssessesnasssesse 50
6.8 POTENTIAL MITIGATION MEASURES ......coooi o ireerrerrsirrenrerrrrsrresenssnsrrenes 51
6.8.1 Groundwater Level Monitoring ..........cveveeivereviivcrcenicceccricnenenns 51
4.8.2 On-Site Hydrogeologic Mitigation Measures Considered as
Part of Site Development......... e 52
4.8.3 Off-Site Hydrogeologic Mitigation Measures Considered as
Part of the Project.......co oo 54

46.8.4 Potential Mitigation Measures for Impacts to Nearby Wells ...54
POTENTIAL IMPACTS OF THE NORTH FORK SITE DEVELOPMENT

ALTERNATIVE ON OFF-SITE GROUNDWATER LEVELS AND WELLS . 58

CONCLUSIONS.....couirrtretmrrtnreeeetetiresreeesnss e serseessssessssssesssssasassasases 59
8.1 THE MADERA SITE......oocoiiiiiiniiiimmtiiniisieressisesnassassssssiseresssossaseses 59
8.2 THE NORTH FORK SITE ......creiiriieitterccc s e rsescsr e aesean s 62
CLOSURE/LIMITATIONS .....ooeiriienseisisrencsnareneseneeesanse s 63
REFERENCES ... 64

N0492A Groundwater Study Final.doc Page vil Rev C : 31-Oct-08



WorleyParsons

resources & energy

ANALYTICAL ENVIRONMENTAL SERVICES

GROUNDWATER STUDY: PROPOSED NORTH FORK CASINO
MADERA COUNTY, CALIFORNIA

N0492A Groundwater Study Final.doc Page viil Rev € : 31-Oc¢t-08



WorleyParsons

tesouices & energy

ANALYTICAL ENVIRONMENTAL SERVICES
GROUNDWATER STUDY: PROPOSED NORTH FORK CASINO
MADERA COUNTY, CALIFORNIA

List of Figures

1.

2
3
4
5.
5]
7

10.
11.
12.

13.
14.

Regional Map

Madera Site Vicinity

Madera Site

North Fork Site

Spring 2006 Groundwater Elevations in the Madera Site Vicinity
Madera Site Vicinity Well Hydrographs

Madera Site Vicinity Well Hydrographs Compared to Cumulative Departure from Average
Precipitation

Madera Site Vicinity Well Hydrographs Compared to Storage in Hensley Reservoir
Approximate Location of Shallow Wells

Approximate L.ocation of Deeper Wells

Distance — Drawdown Prediction for Proposed Pumping Well(s)

Predicted Interference Drawdown Impacts on Off-Site Wells Within 2 Miles of the Proposed
Project Well(s)

Key Well Hydrographs and Potential Impacts to Nearby Wells

Water and Wastewater Balance, Alternative A

List of Appendices

A
B.
C.

DWR interpretations of groundwater elevation in the Madera subbasin
Data Regarding Wells Near the North Fork Site

Evaluation of Well Pump Electrical Consumption

N0492A Groundwater Study Final.doc Page ix Rev C : 31-0ct-08



WorleyParsons

resources & energy

ANALYTICAL ENVIRONMENTAL SERVICES

GROUNDWATER STUDY: PROPOSED NORTH FORK CASINC

MADERA COUNTY, CALIFORNIA

List of Acronyms and Abbreviations

amsl
AES
AF
AFY
bgs
DWR
EIS
gpd
gpd/ft
gpm
HydroScience
mg/L.
MAF
MiD
USBR
USGS
WRCC

above mean sea level

Analytical Environmental Services
acre-feet

acre-feet per year

below ground surface

California Department of Water Resources

Environmental Impact Statement
gallons per day

gallons per day per foot

galions per minute

HydroScience Engineers, Inc.
milligrams per liter

million acre feet

Madera lIrrigation District

United States Bureau of Reclamation
United States Geological Survey

Western Regicnal Climate Center

NO492A Groundwater Study Final.dos Page x

Rev C : 31-0c¢t-08



WorleyParsons

resources & energy

ANALYTICAL ENVIRONMENTAL SERVICES
GROUNDWATER STUDY: PROPOSED NORTH FORK CASINO
MADERA COUNTY, CALIFORNIA

1. INTRODUCTION

11 Project Background

The North Fork Rancheria of Mono Indians has proposed to establish a casino and hotel development on
a 305-acre area of land to the northwest of the City of Madera in Madera County, California ("the Madera
Site”; Figures 1, 2 and 3). An alternative site near the town of North Fork in the same county is also
being considered (“the North Fork Site”; Figures 1 and 4). An Environmental Impact Statement (EIS) is
to be prepared by Analytical Environmental Services (AES) as required by the National Environmental
Policy Act.

The EIS will evaluate four development alternatives, as follows:
A. Development of the casino and hotel on the Madera Site;
B. Reduced intensity casino development on the Madera Site;
C. Alternative retail use for the Madera Site; and
D. Development of a casino and hotel on the North Fork Site.

HydroScience Engineers, Inc. (HydroScience) performed a Watfer and Wastewater Feasibility Study for
the proposed casino and hotel development (HydroScience, 2006). In the case of the Madera Site, the
study considers two alternative strategies for water supply {o the proposed development: an off-Site
groundwater supply from the City of Madera; and an on-Site groundwater supply using two proposed
wells. The North Fork Site development alternative would be supplied by on-Site groundwater wells
(HydroScience, 2008).

1.2 Project Scope

WorleyParsons was contracted by AES to undertake a study relating to the proposed use of groundwater
from on-Site wells to supply the proposed developrnent alternatives described above. Consideration of
the alternative water supply from the City of Madera was not part of the project scope. The objective of
the study was to assess how the use of groundwater to supply the new development alternatives, as
recommended in the Wafer and Wastewater Feasibility Study, wouid affect local groundwater levels and
wells, the groundwater basin in which the Site is located, and the potential for ground subsidence to
occur. Our assessment was performed using existing data and limited field observation. This report
includes revisions made in response to comments received from the City of Madera, Madera Irrigation
District, and the U.S. Environmental Protection Agency. Subsurface investigation and hydrogsologic
testing were not included in our scope of services.
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1.3 Report Organization
This report is subdivided as follows:
Section 1: Introduction.

Section 2: Regional Hydrogeologic Setting. An overview of the topography, drainage, climate, geology
and hydrogeology of the Madera County region.

Section 3: Previous Groundwater Use Studies. A review of relevant groundwater studies undertaken
between the late 1950's and 2004, with particular emphasis on measured groundwater elevations and
trends.

Section 4: Madera Site Evaluation. A summary of geologic and hydrogeologic conditions pertaining to
the Madera Site, with discussion of historical groundwater levels.

Section 5: North Fork Site Evaluation. A summary of geologic and hydrogeologic conditions pertaining
to the North Fork Site, with discussion of groundwater use in the vicinity.

Section 6: Potential Impacts of Using Groundwater as a Water Supply for the Madera Site
Development Alternatives. An evaluation of the effects of the three proposed development alternatives
of the Madera Site on groundwater levels and wells in the vicinity, the groundwater basin in which the Site
is located, and on ground subsidence.

Section 7: Potential Impacts of Using Groundwater as a Water Supply for the North Fork Site
Development Alternative. Discussion of the effects of the North Fork Site development alternative on
groundwater levels and wells in the vicinity.

Section 8: Conclusions.
Section 9: Closure/Limitations.

Section 10: References.
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2. REGIONAL HYDROGEOLOGIC SETTING

2.1 Topography and Land Use

Ground surface elevations in Madera County range from less than 300 feet above mean sea level (amsl)
in the west to over 13,000 feet amsl in the east. The western third of the county is occupied by part of the
San Joaquin Valley; the eastern area by the foothills and mountains of the Sierra Nevada.

The San Joaquin Valley is a structural trough up to 200 miles long and 70 miles wide, bounded to the
west by the Coast Ranges, to the south by the San Emigdio and Tehachapi Mountains, to the east by the
Sierra Nevada, and to the north by the Sacramento-San Joaguin Delta and the Sacramento Valley.

The San Joaquin Valley provides flat to gently rolling farmiand. The foothills region is used mainly for
grazing, irrigated pasture, and animal husbandry. The predominant land uses in the mountain region
{above about 3,500 feet amsl) are tourism, recreation, and forestry (Todd Engineers, 2002).

2.2 Climate

The San Joagquin Valley has an arid to semi-arid climate characterized by hot summers and mild winters.
Mean annual precipitation on the valley floor ranges from less than 5 inches in the south to 15 inches in
the north. Average annual precipitation in the Sierra Nevada ranges from 20 inches in the lower foothills
to more than 80 inches at some high altitude sites (Gronberg et al,, 1998).

2.3 Drainage

More than 90% of surface runoff from Madera County is ultimately discharged via the San Joaquin River,
which forms the western and most of the southern county boundary {Todd Engineers, 2002). The Fresno
and Chowchilla Rivers, both tributary to the San Joaquin River, are the other major drainage courses in
the county.

The area also contains thousands of miles of canals and ditches, criginally built for agricultural irrigation
or for gold mining operations. In the late 1940's, the Federal government became involved with irrigation,
and was responsible faor the construction of substantial storage, pumping and conveyance facilities
(Gronberg et al., 1998). The major rivers and several of the minor courses are dammed within the
county: major reservoirs in the foothill area include Millerton Lake (formed by Friant Dam) on the San
Joaguin River, Hensley Lake on the Fresno River, and Eastman Reservoir on the Chowchilla River. The
Madera and Friant-Kern Canals were constructed to divert water respectively north and south from below
Friant Dam (Gronberg ef al., 1998).
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2.4 Geology and Hydrogeology

The San Joaguin Valley structural trough is infilled with up to 32,000 feet of marine sediments (deposited
during periodic inundation by the Pacific Ocean) and continental sediments (formed by erosion of the
surrounding mountains) (California Department of Water Resources [DWR], 2004). The foothills and
mountains of the Sierra Nevada to the east are made up of pre-Tertiary igneous and metamorphic
basement rocks. The Madera Site lies in the San Joaquin Valley, whereas the North Fork Site lies in the
foothills to the east. Therefore, the two Sites are characterized by very different geclogic and
hydrogeologic conditions (see Sections 4 and 5).

The following are brief descriptions of the main geologic and hydrostratigraphic units present in Madera
County, from youngest to oldest.

Flood Basin Deposits: these Holocene age deposits underlie recently flooded areas in a narrow band
parallel to the San Joaquin River. Their maximum thickness is about 50 feet (Mitten ef af., 1870).

Younger Alluvium: this is a thin (0 to 50 feet thick) deposit of interbedded clay, silt, and sand, that
underlies the channels, flood plains and parts of the alluvial fans of the Chowchilla, Fresno, and San
Joaquin Rivers (Mitten et al., 1970).

Older Alluvium: this is the most important aquifer in the area (DWR, 2004). It consists mainly of
intercalated lenses of clay, silt, sand, and some gravel. It includes lacustrine and marsh deposits, which
contain the E-clay or Corcoran Clay (equivalent to the Diatomaceous Clay of Davis et al., 1959), a
regionally impertant hydrogeologic confining layer. The Older Alluvium is of Pleistocene and Holocene
age, ranges in thickness from 0 to about 1,000 feet, and dips gently towards the southwest (Mitten ef a/.,
1970).

Tertiary and Quaternary Continental Deposits: these include interbedded, poorly sorted sand, silt, clay
and conglomerate with layers of hardpan and traces of volcanic glass and tuff {(Mitten et af., 1970). DWR
(2004) includes the lone Formation in this category, although Mitten et al. (1970) group the lone
conglomerates and sandstones with the underlying consoclidated strata. The Tertiary and Quaternary
Continental Deposits are between 1,000 and 2,200 feet thick in the Madera area (Mitten et al., 1970).

Pre-Tertiary and Tertiary undifferentiated marine and continental sedimentary rocks: these
sandstone, siltstone, claystone and shale rocks overlie the basement complex unconformably (Mitten et
al., 1970).

Basement complex: granitic and schistose basement rocks underlie the valley infill deposits, and
outcrop in the foothills and mountains of eastern Madera County. The basement comprises sedimentary
and volcanic strata that were folded, faulted, metamorphosed, and intruded by granitic batholiths during
the Nevadan Qrogeny, which began about 200 million years ago and resulted in the formation of the
Sierra Nevada mountains (Todd Engineers, 2002).
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2.5 Groundwater Occurrence and Flow

In the San Joaquin Valley of western Madera County, potable groundwater occurs mainly in the
unconselidated alluvial deposits of Pleistocene and Holocene age (DWR, 2004). In the foothills to the
east, groundwater occurs predominantly in fractured bedrock (Todd Engineers, 2002) but also in gravel-
and silt-filled stream courses and meadows (Madera County, 1985).

Overall, groundwater flow in Madera County is from the upland areas of the east towards the San Joaquin
Valley in the west.

N0492A Groundwater Study Final.doc Page 5 Rev C : 31-0ct-08



WorleyParsons

resources & enetgy

ANALYTICAL ENVIRONMENTAL SERVICES
GROUNDWATER STUDY: PROPOSED NORTH FORK CASINO
MADERA COUNTY, CALIFORNIA

3. PREVIOUS GROUNDWATER USE STUDIES

This Section briefly summarizes important historical groundwater use studies that are relevant to the
Madera and North Fork Sites.

3.1 Early Studies

The first report on groundwater occurrences in the San Joaguin valley was authored by W. C. Mendenhall
and published by the United States Geological Survey (USGS) in 1918, and was based on fieldwork
carried out between 1905 and 1910 (Davis et af., 1959). At the time, groundwater supplied only a small
proportion of the agricultural water demand in the San Joaquin Valley, on the order of about a quarter of a
million acre-feet per year (AFY).

In 1934, the California Division of Water Resources (now the Department of Water Resources) published
reports on the state water plan that included the San Joaquin Valley. In 1239, Piper and others described
hydrogeologic conditions in the Mokelumne area (Mitten et af., 1970).

By 1955, approximately 9 million AFY of groundwater were being pumped to supply just over half of the
irrigated area in the San Joaqguin Valley (Davis ef al., 1959).

3.2 USGS Water-Supply Paper 1469, 1959

The study undertaken by Davis et al. (1959) and published as Water-Supply Paper 1469 was the first on
groundwater conditions in the San Joaquin Valley since Mendenhall's publication of 1916. The study was
designed to provide a reconnaissance appraisal of groundwater conditions and quality.

For the purposes of the study, the San Joaquin Valley was divided into several smaller units. The
Madera Site is located within the San Joaquin River unit. In this unit, groundwater recharge occurs
chiefly along the San Joaquin and Fresno Rivers, the Berenda Slough, and several lesser streams. Flow
in these streams is augmented by deliveries from the Madera Canal to the Madera Irrigation District
{MID}), which in 1951 totaled 37,727 acre-feet (AF).

Irrigation in the unit was largely accomplished by groundwater extraction. Thus, well hydrographs
commonly showed a general rise of water levels in late autumn and winter, when groundwater pumping
was small and recharge comparatively large, and a decline in late spring and summer, when pumping
increased and recharge was smaller.

3.3 DWR Bulletin 135, 1966

DWR Bulletin 135 (DWR, 1966) was intended to provide a comprehensive report on water resources in
Madera County and the drainage basins of the Chowchilla and Fresno Rivers. The study was undertaken
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at the request of the Madera County Water Commission, which had been tasked with addressing water
“problems” in the county.

The report concluded that existing and authorized water supply projects were insufficient to meet the
projected demands in the area. The report highlighted proposed projects that could meet the anticipated
demand, both in the valiey area and in the foothills of the eastemn county. Off the valley floor, the reponrt
noted that water was supplied almost entirely from limited groundwater resources which were ...
inadequate to cope with increasing requirements.”

3.4 USGS Open File Report 70-228, 1970

The USGS, in cooperation with DWR, began studying areas within the San Joaquin Valley in 1948. In
1870, their report on the Madera area (including the area of the Madera Site) was published (Mitten ef al.,
1970). The purposes of the study were to detail the geclogy and hydrogeology of the area, to describe
groundwater storage, and to relate conditions to those in adjacent areas. The work was carried out
between 1964 and 1968,

The report gives a detailed account of geology, hydrogeology, and water quality in the area. [t describes
the three groundwater bodies present. the confined water body (which underlies the E-clay in the western
area); the unconfined water body (which overlies the E-clay, where present, and supplies most of the
groundwater pumped in the area); and the shallow water body {which is only locally present).

Analysis of hydrographs revealed a general long-term decline of the groundwater surface in the
unconfined water body in the area. Between 1906 and 1965, water levels declined between 40 and 55
feet in some areas.

The potentiometric surface of the confined water body also showed a long-term declining trend due to
increased pumping. In the western part of the area, the potentiometric surface was above ground level in
1905; in 1965 it was between 60 and 100 feet below ground surface (bgs). This was mainiy attributed to
pumping to the west of the Madera area.

Most of the fresh groundwater in the area is a bicarbonate type that generally contains less than 500
milligrams per liter (mg/L) dissolved solids, although this increases to in excess of 2,000 mg/L below BDO
feet depth.

3.5 USGS Professional Paper 1401, 1984-1991

This study, published in four parts between 1984 and 1991, sought to describe major aspects of the
geology, hydrology, and geochemistry of the Central Valley aquifer system (Bertoldi et a/., 1991).

The report notes the difference between the "traditional” view of the San Joaquin Valley as containing two
aquifers (unconfined and confined) separated by a regional confining unit (the Corcoran or E-clay), and a
more recent interpretation which envisages a single heterogensous aquifer containing many isclated
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lenses of sand, sift, and clay. Under the latter interpretation, although the Corcoran Clay is present as a
distinct, comparatively thick, low permeability layer, its significance in controlling vertical groundwater flow
is less than that of the combined effect of the many other fine-grained lenses present in the stratigraphic
sequence.

The report notes that groundwater flow in the Central Valley has been greatly altered by large-scale
groundwater development and very farge diversions and redistribution of surface water. Heavy pumping
from wells, averaging 11.5 million AF annually during the 1960’'s and 1970’s (peaking at 15 million AF in
the drought year of 1877), combined with increased recharge due to irrigation, caused changes in
groundwater levels throughout the area. Groundwater flow was now primarily towards pumping centers
rather than towards pre-existing natural discharge areas.

Increased pumping of groundwater has also caused land surface subsidence over a large area.

3.6 DWR San Joaquin District Study, 1992

DWR (1992) provided an analysis of groundwater level trends between 1970 and 1991 in the San
Joaquin Valley. The report notes that other DWR publications describe the Valley's groundwater basin as
being in overdraft, based on long-term average conditions. As defined by DWR, overdraft is a long-term
deficiency in water supplies — and specifically the portion of water demand that exceeds long-term
supplies. This overdraft was estimated as about 10% of the Valley's average, long-term, sustainabie

supply.

Groundwater levels beneath the San Joaquin Valley were described as “high” in 1870. Decreasing
precipitation, culminating in the 1978-77 drought, led to increased groundwater pumping and declining
groundwater surface levels. However, by the early 1980’s increased precipitation had allowed
groundwater levels to rebound to ar exceed 1970 elevations. After 1987, another downward trend began.

Annual changes in groundwater storage were computed for each county in the study area for the years
1970 to 1991. For Madera County, the cumulative change in storage was calculated as a decrease of
2,081,600 AF. This was reflected in an average groundwater level decline of 38.8 feet, which
represented a larger decline than observed in many other counties; this was attributed to the “inadequacy
of surface water supplies” to supplement groundwater in Madera County.

3.7 Madera County General Plan, 1995

The background report to Madera County's General Plan (Madera County, 1995} lists the four irrigation
districts that manage surface water delivery in the county, and states that groundwater welfs for municipal
use are managed by local governments. There are eleven large and about 44 small community water
systems in operation in the county, the vast majority of which use groundwater as the primary source,
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Groundwater resources in western Madera County are described as adequate, with residential wells
generally pumping from between 150 and 300 feet deep, and commercial and agricultural wells being
deeper. However, the report states that "the average amount of [annual] groundwater recharge is far less
than the average annual use. The result of this trend is increasing depth to groundwater”.

in the eastern mountainous area of the county, reliable sources of groundwater are more difficult to find,
with fracture systems, gravel- and silt-filled stream courses, and meadows presenting the best
opportunities for water supply development.

The report draws attention to the Central Valley Project Improvement Act, signed into law by Congress in
1892, which, according to the report, could result in increased costs and reduced supplies of surface
water to agricultural users in Madera County, and in turn could increase pressure on groundwater
supplies. The report considers that this act alone has the potential to drastically affect the agricultural
community, and that its combined effect with existing legislation that reserves more water for
environmental purposes and future droughis could have "even greater severity."

The following extract from the report summarizes concerns over water supply in the county:

“Madera County faces two key issues in regard to groundwater supply. First, continued
agricuttural production will continue to lower the water table. Reduced surface supplies during
dry years and the potential ability to sell water outside the county will exacerbate this situation.
Secondly, groundwater in the foothills and mountains is very limited, and is not adequate to serve
significant future growth. Water supply is therefore one of the most critical issues facing Madera
County.”

3.8 Madera Irrigation District Groundwater Management Plan, 1999

In 1899, MID described its intention to produce a groundwater management plan, designed to define its
role in managing local groundwater resources in order to maximize supply and protect quality (Boyle
Engineering, 1999). The Madera Site lies within the MID service area.

MID measures spring and fall depths to greundwater in wells throughout its service area. These
measurements have recorded an average groundwater level decline of about 1.25 feet per year. Inan
effort to replenish the groundwater supply, MID operates eight recharge basins and unlined canals that
confribute to recharge. These recharge basins and canals are all located in the Madera subbasin. The
Madera subbasin is defined as lands overlying the alluvium in Madera County (DWR, 2004). The location
of the Madera subbasin and the recharge basins are shown on Figure 1.

The report compares hydrographs of wells in and near the City of Madera with those of wells near the
Fresne and San Joaquin Rivers. The hydrographs show that water levels are generally in decline near
the City of Madera, whereas near the rivers they vary with annual precipitation. The report concludes that
“it is apparent that the basin underlying the city [of Madera] is in a much more serious state of overdraft.”
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This is a primary concern for the MID, because groundwater is the primary source of water for municipal
and agricultural users in the basin.

3.9 Madera County AB3030 Groundwater Management Plan, 2001

A groundwater management plan for the groundwater basins in the western third of Madera County was
prepared by Todd Engineers (2001). Included were parts of the Madera, Chowchilla, and Delta-Mendota
subbasins that were not already subject to existing management plans prepared by others. The Madera
Site is covered by the MID's groundwater management plan (Section 3.8) because it is located in the
MID service area. Madera County’s groundwater management plan is limited to portions of Madera
County that are not covered by existing groundwater management plans and, therefore, does not strictly
apply to the Madera Site. However, the information contained within Madera County's plan is relevant to
the general Madera Site area.

The plan notes that DWR classified the Madera and Chowchilla subbasins as being in a state of “critical
overdraft’ in 1980, although this terminology is no longer used by DWR. A long-term declining trend in
groundwater elevations was observed from well hydrographs. Overall declines ranged from less than 10
feet in wells located near the San Joaquin River, to more than 150 feet in northwestern Madera County.

A correlation between precipitation, availability of surface water deliveries, and water elevations was
noted, with water levels rising during wet periods and falling during periods of drought. However,
following a drought in the mid- to late-1980’s, groundwater [evels did not recover significantly, despite the
drought being followed by several of the wettest years on record. This was attributed to increased
pumping over time, and possibly also the effect of decreasing specific yields in deeper saturated
sediments.

Todd Engineers (2001) estimated the change in groundwater storage from the drought conditions of the
early 1990’s to the wet conditions of the late 1990's as -68,338 AFY on average. This corresponded to
an average annual decline in groundwater levels of 1.5 feet. Todd Engineers noted that three separate
calculations of change in groundwater storage (two by DWR and one by Todd Engineers) resulted in
similar quantification of overdraft conditions in the Madera County groundwater subbasins from 1952 to
1898. Todd Engineers made the following comments:

“These data indicate that no measures to date have arrested the overdraft condition of the
groundwater basin, despite recent record wet years. Without mitigation, water levels are
expected to continue to decline into the future with the rate of decline confrolled by precipitation
and pumping patterns. As water levels reach all-time lows, damage to the groundwater basin
may be occurring.”

Four strategies to address the declining water levels and achieve a sustainable water supply were
discussed:
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1. Maximize groundwater recharge. Maximizing natural streamflow recharge could partially mitigate
groundwater overdraft. The purchase of additional water could also be considered.

2. Preclude export of water out of the County.

3. Agricultural land conversion. Agricultural pumping is estimated to account for more than 95% of
groundwater pumping in the County. Conversion of the land to urban usage could reduce
groundwater use, However, if agricultural land currently irrigated with surface water is converted
to urban use — with total reliance on groundwater for potable uses — then groundwater demand
would increase and surface water return flows would be lost.

4. Develop standards for urban development. Regional overdraft conditions and water balance
should be taken into consideration when demonstrating a sufficient water supply for any new
development.

3.10 Todd Engineers Report — Eastern Madera County, 2002

Madera County contracted Todd Engineers to undertake a study of groundwater conditions in the eastern
part of the county, in the foothili and mountain regions not covered by the AB3030 plan (See Section
3.9). The North Fork Site lies within this area. The objectives of the study were to compile, summarize,
and analyze existing data on groundwater conditions, and to provide recommendations for further work
and on groundwater management issues.

Data were generally not available on groundwater occurrence, levels, flow, or storage. However,
groundwater is the main source of water supply in eastern Madera County, with surface water from
streams and reservoirs supplementing in some areas. Approximately 45 county- and community-
operated water systems, and 69 non-community water systems are active in the area, and there are
records for about 4,500 private wells.

Todd Engineers carried out a preliminary watershed water balance for the foothill regicn. The total
groundwater recharge was estimated at 107,000 AFY, compared to an annual water demand of 5,803
AFY. Thus, water demand was estimated to be only about 5% of recharge. However, it was cautioned
that most groundwater recharge occurs in portions of the county where groundwater.is not used. In
developed areas, the water demand is likely a much higher percentage of the local recharge.

The study concluded that on a regional basis, sufficient groundwater is available to meet demand.
However, development is typically concentrated (e.g., in smalf towns), which causes water demand to be
a significant propertion of local recharge. Weill yields are typically less than 50 gallons per minute (gpm),
with a median reported yield of 8.5 gpm and an average reported yield of 22 gpm. [n some cases, it may
be necessary to drilt several wells until cne with sufficient yield is found.
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Note that the conclusions of this study are seemingly in contradiction to the conclusions of the study
performed in support of the Madera County General Plan (Section 3.7), which stated that “groundwater in
the foothills and mountains is very limited, and is not adequate to serve significant future growth”.

3.11 Millerton Area Watershed Assessment, 2003

The Millerton Area watershed lies west of the town of North Fork and, although the area covered by the
Millerton Area Watershed Assessment does not include the North Fork Site, the assessment provides
insights into water supply issues in the foothills of Madera County.

Because of a general lack of information on groundwater resources {the most extensive study undertaken
had been the Todd Engineers project — see Section 3.10}, discussions were undertaken with local well
drillers and geologists. Details of these discussions are included in Appendix 3 to the draft watershed
assessment {Millerton Area Watershed Cealition, 2003). Some of the comments made include the
following:

» Typical domestic water well production is in the 5 to 7 gpm range.

» Wall depths are generally between 400 and 700 feet bgs. The deepest wells are about 1,500 feet
deep. Deep fractures remain open because they contain weathered rock particles.

¢ Water levels are falling in scme areas. Current well “re-drills” due to declining groundwater levels
are generally in excess of 700 feet bgs, with most around 900 feet bgs.

+ DWR does not keep records of well water levels in the foothill area.

«  “You don't really know [if sufficient groundwater is present] until you drill a well and test what you
have."

3.12 DWR Bulletin 118 Update, 2003-2004

DWR maintains online descriptions of California’s groundwater basins, including the Madera subbasin of
the San Joaquin Valley Groundwater Basin (DWR, 2004).

The Madera subbasin is defined as lands overlying the alluvium in Madera County. The subbasin is
bounded to the south by the San Joaguin River, to the west by the eastern boundary of the Columbia
Canal service area, to the north by the southern boundary of the Chowchilla subbasin, and to the east by
the crystalline bedrock of the Sierra Nevada foothills.

On average, water levels in the subbasin declined nearly 40 feet from 1970 through 2000:
e Approximately 30 feet of decline occurred from 1970 to 1978;

* Stabilization and rebound of about 25 feet occurred from 1978 to 1987;
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s Steep declines to about 45 feet below the 1970 level occurred from 1987 to 1896; and,
* Arise of about 8 feet occurred from 1996 to 2000.

The estimated average specific yield of the Madera subbasin is 10.4%. The storage capacity of the
subbasin above a depth of 300 feet bgs was estimated to be 18,500,000 AF, and the storage capacity to
the base of fresh groundwater was estimated to be 40,900,000 AF. DWR (2004) gives two estimates of
the actual groundwater stored.

+« 24,000,000 AF to a depth of about 1,000 feet bgs in 1961; and,
+ 12,600,000 AF to a depth of 300 feet bgs in 1995

DWR (2004) reported a partially complete groundwater budget for the Madera subbasin in 1990 as
follows:

* Applied water recharge; 404,000 AF,;

e Natural recharge: 21,000 AF,

+  Agricultural extraction: 551,000 AF; and,
» Urban extraction: 15,000 AF.

Artificial recharge, subsurface inflow and outflow, and the change in groundwater storage were not
determined. The net effect of these undetermined components is equivalent to a groundwater inflow of
141,000 AF. WorleyParsaons anticipates that the undetermined inflow consists mainly of groundwater
withdrawn from storage in the aquifer, because the other three undetermined components are expected
to be relatively small in comparison to withdrawal from storage.

3.13 DRAFT EIR FOR THE MADERA IRRIGATION DISTRICT WATER SUPPLY
ENHANCEMENT PROJECT, 2005

As an outgrowth of its AB 3030 Groundwater Management Plan, MID proposed the Water Supply
Enhancement Project to increase its storage capacity and supply reliability for its customers. The project
consists of aquifer storage of surface water entitlements that typically cannot be delivered to MID
customers due to the timing and/or duration of their availability. As conceived, up to 55,000 AFY will be
diverted to the Madera Ranch, located approximately 8 miles southwest of the Site in the Madera
subbasin (Figure 1), where it will' be infiltrated by applying it to swale recharge areas and recharge
basins. The infiltrated water will be stored in the aquifer for future extraction. The total storage capacity
of the project is estimated to be 250,000 AF. The water will be extracted by pumping it from up to 15
existing and 49 proposed new wells and pumped back into MID and surrounding areas for agricultural
use when needed. Only up to 90 percent of the water that is infiltrated will be recovered, leaving the
remaining 10% to help offset the current overdraft condition in the basin. Exportation of water outside of

NQ492A Groundwater Study Final.doc Page 13 Rev C : 31-Oct-08



WorleyParsons

resources & energy

ANALYTICAL ENVIRONMENTAL SERVICES
GROUNDWATER STUDY: PROPOSED NORTH FORK CASINO
MADERA COUNTY, CALIFORNIA

Madera County will not be permitted. Shallow groundwater levels will be monitored around the perimeter
of the recharge area, and recharge will be managed such that groundwater levels do not rise higher than
20 feet bgs.

Under current conditions, MID diverts an average of 3,080 AFY of surface water to the eight recharge
hasins located within its jurisdiction in the Madera subbasin (Figure 1). The amount of water sent to the
basins has varied since measurements began in 1993. Water was diverted to these basins during 10 of
the 12 years from 1893 through 2004, and during three of the years, less than 1,000 AF was sent to the
basins. The maximum amount of water sent to the basins was 8,081 AF in 2000.

The Draft Environmental Impact Report (DEIR) for the project states that the Madera Subbasin is in
overdraft by an estimated average of 100,000 AFY. As a result, groundwater levels declined an average
of 67 feet since 1945 and 30 feet since 1980. The amount of groundwater pumped varies from year to
year, depending upon the availability of surface water, precipitation and temperature. Groundwater
pumping during critically dry years can be more than twice as high as pumping during wet years.

3.14 KDSA Report on Groundwater Conditions in the North Fork Area, 2007

In 2007, Kenneth D. Schmidt and Associates (KDSA) conducted a hydrogeologic evaluation of the North
Fork area in the mountainous area of Madera county. The North Fork site lies within this study area. This
report presents the groundwater condition of the North Fork area through 2007.

According to the repart, both Madera County Maintenance District water supply systems and private
water supply systems are present in the North Fork area; however, private wells outside of these systems
provide most of the water pumped in the area. A total of 66 individual wells in the North Fork-Willow
Creek subarea (the subarea of North Fork in which the project site is located) were air tested for yields.
About 30 percent of the individual wells had air test yields of less than & gpm, which is considered
moderately low. About 10 percent of the wells had air test yields exceeding 50 gpm, which is considered
excellent. The remaining 60 percent of the wells had air test yietds between 5 and 50 gpm.

From July 2006 through October 2007, water levels were measured in a number of wells in the North Fork
area as part of the investigation conducted by KDSA. According to the findings, precipitation in the North
Fork Area was low in winter 2006 through October 2007, compared to historical values. Despite this,
water levels in almost all wells rose following the February 2007 precipitation. Overall, water levels in
wells in the North Fork area were relatively stable compared to those in wells in the Oakhurst and
Chukchansi Casino areas. This was attributed as most likely being due to the overall predominance of
private domestic wells and lack of large-capacity water system wells.

According to the report, the County Maintenance District water systems in the North Fork area pumped a
total of 240 acre-feet in 2006. KDSA estimated the annual pumpage from individual wells (including
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springs) to be approximately 400 acre-feet per year, thus the total annual groundwater pumpage in the
North Fork area was estimated to be 640 acre-feet in 2006.

KDSA determined that groundwater recharge generally appears to be adequate compared to
groundwater demand in the North Fork area, due to the relatively high precipitation and low to moderate
pumpage.

In terms of water quality, KDSA noted that iron is present in water from some wells, but this is not
uncommon in the hardrock. Arsenic concentrations were found to slightly exceed the MCL in a relatively
small area at and near North Fork. Gross alpha radiation (an indicator of uranium) exceeded the MCL in
wells present over a fairly large area northwest of North Fork and south of Bass Lake. Otherwise, the
chemical quality of well water in the North Fork area was found to be generally excellent.

The following recommendations were made in the report by KDSA:

1. Continue groundwater level and groundwater quality monitoring of wells for which permission can
be obtained.

2. Develop a program to notify owners of property where new individual wells are to be constructed
of where gross alpha radiation is expected to exceed the MCL.

3. Require laboratory analyses of water from new wells for selected constituents. Madera County
Environmental Health wouid recommend not drinking the water if gross alpha radiation is
confirmed to exceed the MCL.

4. Require hydrogeologic evaluations of the groundwater supply for new subdivisions, as
recommended in the Oakhurst study area (KDSA, 2005).

3.15 KDSA - Proposed Groundwater Monitoring Program for Madera County,
2008

On behalf of the Resources Management Agency of the County of Madera, KDSA prepared a report
describing the existing groundwater monitoring program for the foathills, mountain and valley floor areas
of Madera County, and identified data gaps in the monitoring programs in these areas. A groundwater
monitoring program was then proposed to address these gaps and to supplement the existing monitoring.

Data gaps were identified by KDSA in the groundwater monitoring program for the foothill and mountain
regions in the following areas:

1. Accessibility of well completion reports,
2. Streamflow data,

3. Water levels, and
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4.

Groundwater guality data.

Data gaps were identified by KDSA in the groundwater monitoring program for the valley floor in the
following areas;

1.

2
3
4,
5

Canal flow (spills ~ flows leaving the district are not generally measured);

Pumpage (pumpage for most private irrigation, domestic, and industrial wells is not measured);
Water levels;

Land subsidence; and

Groundwater quality data.

Based on the data gaps observed, KDSA recommended additional monitoring for the foothills, mountains
and valley floor. The following is {he additional monitoring activities were recommended for the foothills
and mountains:

1.

Reactivate or replace the stream gage on Miami Creek in the Oakhurst Basin to measure base
flow accurately and provide amounts of total streamflow each year.

Continue monitoring the water-level networks developed in the Oakhurst, North Fork, Coarsegold
and Raymond-Hensley Lake areas. Conduct continuous water level measurements in some
wells in areas of concentrated pumping. Prepare spring and fall water level elevations and
direction of groundwater flow maps annually, as well as water level hydrographs.

Sample and analyze new domestic water wells for constituents of concern. Sample water from a
number of private wells that were sampled as part of the detailed studies at least every three
years. Develop a database to access this information in the future. Update groundwater quality
problem area maps on a biennial basis hased on the resuits of this sampling and results of
analyses of water from water system wells.

The following is the additional menitoring activities were recommended for the valley floor:

1.

Measure the pumpage from each well in the valley floor area that produces more than 100 gpm
so that pumpage in the valley floor area can be determined more precisely on an annual basis.
Start efforts to have flowmeters installed on as many large-capacity wells as possible, on a
volunteer basis.

Conduct annuai or more frequent crop surveys for the entire valley floor area to compute the crop
consumptive use of applied water. Determine consumptive use in urban and rural residential
areas.
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3. Subdivide the existing monitoring network for the valley floor into at least two depth zones: a
shallow and deep zone. Monitor the zones by the wells whose screened intervals intercept each
zone. The goal of this program would be to prepare spring and fall water level elevation maps for
both the shallow and deep groundwater on an annual basis, including the direction of
groundwater flow. This would provide a better understanding of the shallow aquifer based on the
monitoring well data from gascline leak sites, dairies, and other sites, which would provide data
showing depth to the shallowest groundwater. Prepare periodic water level hydrographs for wells
in both zones. Evaluate water level trends and water budgets at [east every three years to
estimate groundwater overdraft in the valley floor area.

4. Measure land surface elevations every several years to determine the area and rate of land
subsidence within certain areas in the County. Prepare maps of land subsidence correlated to
groundwater pumping in Madera County and surrounding areas every three years.

5. Sample new domestic water wells for constituents of concern. Update maps of groundwater
guality problem areas every several years with this information as well as data from municipal
and other water systems. Sample problem area wells on a routine basis (at least annually) with
owner's approval in order to determine time trends. Prepare maps and update every few years
showing the vertical trends in groundwater quality from the data obtained by the City of Madera at
Madera Ranchos, Madera Community College, Rolling Hills, Valley Children’'s Hospital, and at a
number of schools. These maps should show where this information has been obtained and the
resuits should be interpreted and presented in reports on groundwater quality problem areas.

3.16 Madera County integrated Regional Water Management Plan, April 2008

An integrated Regional Water Management Plan (IRWMP) was produced by five Advisory Committees in
Madera County (including over 80 individuals representing community organizations, municipalities,
irrigation and water districts, and nondistricted areas) to document the collective approach of the County
and its stakeholders to water management, and to deal with water supply, water quality, and flood
management through 2030.

Total water use in the County in 2006 was noted to be approximately 1.2 million acre-feet (MAF), with
agricultural water demand comprising approximately 97 percent of the total water use. By the year 2030,
it was estimated based on the DWR’s 2005 California Water Plan Update that agricultural water use in
the county will level off and be approximately 1.2 MAF per year and urban and rural water use in the
County will be approximately 91,100 AF per year, making the total water demand in 2030 approximately
1.3 MAF per year. This is approximately 8 percent greater than the existing water demand.

The IRWMP indicates that water supply within the County is provided mainly by groundwater pumping,
which accounts for approximately 75 percent of the total agricultural water use in the valley floor area. In
addition, almost the entire urban and rural water demand in the county is provided by groundwater. The
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remaining water demand is met by surface water. Water level decline throughout the valley floor ranges
from 1 to 5 feet per year and is greatest in the Madera area and the eastern part of Chowchilla Water
District, which rely almost entirely on groundwater. Average annual surface water deliveries for the period
from 1996 to 2006 are estimated at about 300,000 AF per year. Despite the surface water supply, the
valley floor groundwater overdraft is reported to be approximately 100,000 AF per year. Based on the
water demand and supply analysis for 2030, it is anticipated that the overdraft in the Valley Floor will grow
to about 155,000 AF per year if no mitigation action is taken. According to the IRWMP, this would
potentially result in higher pumping costs, poorer water quality, land subsidence, and potential
adjudication of the basin. The IRWMP states that continued overdraft of the valley floor groundwater
basins in the County is not sustainable.

The IRWMP indicates that groundwater in the Foothills and Mountains is drawn from wells and springs in
weathered materials and fractures in hard rock. In areas of higher precipitation, groundwater recharge is
adequate for existing uses. However, some problems have been encountered in parts of these areas due
to well interference and groundwater quality issues. In areas of lower precipitation, groundwater recharge
is more limited, possibly requiring additional water supply from other sources to support future
development. Additional information regarding groundwater supply in the foothill area near North Fork is
provided in the report on Groundwater Conditions in the North Fork area, which was prepared to support
the IRWMP and is discussed above in Section 3.14.

According to the IRWMP, most of the groundwater in the valley floor, foothills and Mountains is of suitable
quality for irrigation. Groundwater for public consumption is found of suitable quality at specific depths
within the valley floor. The IRWMP notes that the valley floor's most critical water resources issues
include groundwater overdraft and stormwater flooding. The IRWMP aiso notes that recent evaluations of
groundwater supply availability in the foothills and mountains indicate that groundwater conditions are not
as dire as predicted when previous surface water studies were performed; however, some surface water
supply investigations are warranted to determine the best manner to augment groundwater in some areas
of the foothills and mountains with surface water supply. Water quality improvements and other water
management measures were also recommended to be initiated.

The following recommendations for water management in the foothills and mountains of Madera County
wera proposed by the IRWMP.

1. Conduct water supply evaluations and pump testing for new public supply wells.

2. Conduct hydrologic evaluation prior to use of groundwater to meet the water demand of large
developments.

3. Apply well and septic system spacing criteria to prevent wel! interference problems and induced
groundwater contamination.
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Develop a program to identify and protect the groundwater recharge areas on the golf course
and surrounding landscaped areas.

The Qakhurst WWTP should proceed with plans to construct a pipeline crossing of the Fresno
River to enable the development of additicnal sprayfields on the north side of the river and to
eventually take water to the Sierra Meadows golf course area for irrigation use.

County Ordinance 17.48.020 allows for individual septic tanks on each lot of a subdivision on land
above the 500-foot elevation. The County should review this ordinance, specifically the size and
number of lots allowed to have individual septic systems in a subdivision with the goal of
protecting groundwater quality.

There are several un-sewered areas in the County. To limit the impact of failing septic systems, it
was recommended that a feasibility study be conducted for sewering these areas. It was also
recommended that new developments install centralized treatment and disposal systems instead
of private septic tanks, where technically and economically feasible;

The hydrogeologic investigations of the lower Coarsegold and Raymond-Hensley Lake areas
concluded that the recharge in these areas is very limited and that further large-scale dense
development may require a supplemental water supply to augment the available groundwater. It
was recommanded that studies be performed to evaluate the feasibility of developing surface
water supplies for domestic use in these areas.

Prior to implementation of specific vegetation management projects designed to increase water
supply within Madera County, it was recommended that legal issues associated with water rights
be evaluated. If it were determined that there is a legal mechanism for acquiring the rights to
water produced by a project, it was recommended that feasibility studies, including pilot tests, are
needed.

The major water supply issue identified in the IRWMP in the valley floor is the continuing overdraft of the
groundwater basins. The following recommendations proposed by the IRWMP are intended to help
alleviate this problem through the reduction of groundwater pumping or by increasing available water
supplies.

1.

As a Central Valley Project (CVP) contractor, the County must engage in the process and support
the other CVP contractor's efforts to protect CVP allocations from further reduction due to San
Joaquin River restoration efforts.

The County should evaluate participation in water banking as a potential means of augmenting
water supply within the County.

The County should pursue permission to receive Section 215 water {water released from Friant
Dam for flood control purposes) and should develop agreements with Madera Irrigation District
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(MID), Chowchilla Water District (CWD) and the U.S. Bureau of Reclamation (USBR) to use the
Madera Canal to convey Section 215 water to County facilities or joint use facilities that may be
developed as part of a multiagency project.

4. It was recommended that CWD pursue development and implementation of a water conveyance
system previously evaluated by the CWD, and the County cooperate with and assist CWD in
expediting this project.

5. It was recommended that Madera County and a CVP contractor evaluate the benefits and costs
of water supply from the Temperance Flat Dam and Reservoir (previously investigated by the
USBR}), determine how this water source would integrate with the other surface and groundwater
sources available to the County, and develop a well-founded plan to acquire a portion of this new
water supply to help relieve overdraft and provide high-quality water for use within the County.

6. MID is currently seeking authorization from the USACE and will have to seek funding for the
Madera Canal/Hidden Dam Pump Storage Project, which has the potential to provide up to 6,000
AF per year (average) of additional water supply for use by MID. There are potential partnering
opportunities for the County and/or other water agencies in the County that should be pursued.

7. The Madera Lake Area Groundwater Storage Study indicated that the recharge potential of
Madera Lake is approximately 10,000 AFY. The study also indicated that the area south of the
Fresno River adjacent to Madera Lake is favorable for the construction of additional recharge
basins. This project, in conjunction with the acquisition of surface water supplies by the County
and the development of the Madera Water Bank, may create opportunities to store, transfer, and
exchange water with MID that would allow for delivery of other surface waters in the County at
locations where it is needed for future development. The County and City of Madera should
discuss with MID the possibilities of participating in the development of this project.

8. The Madera Canal was identified as the key facility for conveying San Joaquin River water into
the County for current use. Its use would be required for many of the water augmentation projects
identified above. This canal was also identified as the primary facility that allows water purchased
or brought in from outside the County to be conveyed into the County through transfers and
exchanges. Increasing the canal capacity may be required in the future and would have
countywide benefits, including in the foothills and mountains, It was recommended that a
feasibility study for increasing the capacity of the canal be conducted and that funding for the
study be obtained from all future beneficiaries.

9. As part of the City of Madera Wastewater Treatment Plant Expansion project, the City proposes
that a system of extraction wells be constructed in the area of the percolation ponds to pump
groundwater from under the ponds to prevent mounding and elevated concentrations of nitrates
and other contaminants in the underlying groundwater. The City has entered into an agreement
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10.

11.

12.

13.

with MID to pump up to 8,600 AFY of the groundwater into the MID distribution system for
irrigation use. The City should discuss with MID the possibility of exchanging this groundwater for
surface water delivered upgradient of the City for use in recharging the groundwater basin.

The type of project discussed in ltem 9 represents an opportunity for the City of Madera, MID and
possibly the County to participate in developing joint use recharge facilities. This and other
opportunities should be pursued by the County and other water agencies in the County. The
County should take the lead in initiating a muitiagency-funded feasibility study of potential joint
use recharge facilities throughout the County. In addition, the study would evaluate the
opportunities for these basins to also serve as flood control basins.

The major water systems in the valley filoor do not meter and charge for water on a volumetric
basis. These systems include the cities of Madera and Chowchilla and the County Service Areas
and Maintenance Districts. Data shows that water use is reduced by 15 to 25 percent when
meters are installed and water is billed on a volumetric basis, Potential water savings and
reduction in groundwater pumping could range from 6,000 to 9,000 AFY. It is recommended that
a jointly funded study be initiated that would determine the cost, recommend a process for meter
installation, evaluate alternative water rate schedules, and identify potential funding sources.

The County should develop a program to identify and properly abandon wells no longer in use to
prevent the cross-contamination of aquifers. The County's well standards (Title 13, Section 13.52)
should outline the criteria for determining whether a well should be abandoned and the process
for abandonment.

The County should investigate the following policies as to legal and institutional feasibility and for
possible adoption. The size of development to which any new policy would apply would be
established during the development and adoption process for the policy.

a) Setting limitations on new agricultural development if water supply is not sufficient to
meet demand and/or requiring annexation into a water or irrigation district as a
prerequisite. Limitations could be in the form of limiting groundwater pumping on a
per-acre limit and could be applied only to areas with severe overdraft problems as
defined in the policy or ordinance.,

b) Metering of water produced by groundwater wells,

¢} Groundwater pump tax or land-based assessment to fund water supply projects.
Funds raised through these mechanisms should not go into the general fund and
shouid be reserved for implementation of engineered projects and not further
studies. A tax or assessment may be subject to the constraints of Propositions 13
and 218.
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d) Requiring all new large development to provide the approving agency a detailed
plan to balance the development’s water supply and not to rely on mining or
overdraft of the basin to meet its demands.

e) Requiring new large development to include facilities for the reuse of wastewater,
including dual plumbing (nonpotable/recycled and potable water).

14. It was estimated by County staff that it would cost approximately $90 million to complete repairs
and make required improvements on all County-operated water and sewer systems. It was
recommended that funds be sought from all available sources to repair and improve these
systems to improve water supply reliability and quality for the special district customers. It was
also recommended that rate structures be implemented that will collect adequate funds to make
the districts self-sufficient. The County should also look at combining districts where possible.

15. It was recommended that the County implement the proposed countywide groundwater
monitoring program discussed in greater detail in Section 3.15. The program is designed to
continue the data collection started as part of this project and to fill in the gaps where sufficient
data is not currently collected. This program was considered vital to monitoring groundwater
conditions throughout the County and to provide data for future decisions regarding development
and protection of the County's waler resources.
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4, MADERA SITE EVALUATION

4.1 Site Location and Description

The Madera Site comprises about 305 acres of land located northwest of the City of Madera. It is
bounded by Golden State Boulevard and Highway 99 to the northeast, Avenue 18 to the north, Road 23
to the west, and residential and agricultural land to the south (Figures 2 and 3).

The Madera Site is currently used for growing non-irrigated crops. A residence and associated buildings
are present in the southeastern cormer. Seven agricultural wells were observed on the Site during a visit
conducted on 14 April 2005 (Figure 3). These wells appear to have been disused for some time.

4.2 Topography, Climate and Drainage

The Madera Site lies at an elevation of approximately 250 feet amsl and occupies essentially flat-lying
agricultural land.

The following references for average annual rainfall in the vicinity of the Madera Site were found during
WorleyParsons's literature review:

« 11inches in the majority of the Madera subbasin (DWR, 2004),
« 10.3 inches in the MID area (Boyle Engineering, 1998}, and,

« 11.22 inches at Madera station {pericd of record 1 July 1948 to 31 December 2004; Western
Regional Climate Center [WRCC], 2005a).

In the Madera area, conly 1 to 2% of the precipitation falls in summer, and 70 to 75% falls in winter (Mitten
et al., 1970).

The Madera Site lies approximately 2.25 miles north of the Fresno River, and less than 0.25 mile south of
Dry Creek. The USGS topographic map (Figure 3) shows Schmidt Creek, an ephemeral stream, flowing
onto the Site along its eastern boundary. This stream is now channelized across the Site as indicated in
Figure 1-2 of HydroScience (2005). Airport Ditch, a canal operated by MID (AES, 2004}, runs along the
western Site boundary.

4.3 Geology and Hydrogeology

The Madera Site lies within the Madera subbasin of the San Joaquin Vailey Groundwater Basin. Water-
bearing units in the Madera subbasin comprise unconsolidated deposits of Pleistocene and Holocene age
(DWR, 2004).
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The most important aquifer in the area is the Older Alluvium, comprising intercalated lenses of ¢lay, silt,
sand, and some gravel {see Section 2.4). The E-clay or Corcoran Clay is not thought to be present
beneath the Madera Site; its eastern boundary lies about 4 miles to the southwest (Figure 5 of Mitten et
al., 1970; see Figure 2),

Borehole logs for wells drilled near to the Madera Site, obtained from DWR, are consistent with the above
description of the Older Alluvium. The geologic descriptions on the logs are generally very basic (often
limited to one word, e.g., “sand" or “clay”), but the logs do serve to give a qualitative indication of geclogic
conditions. The logs indicate alternating “sandy” and “clayey” layers to at least 700 feet bgs in the vicinity
of the Madera Site, with the sandier horizons generally accounting for between 25% and 40% of the total
thickness.

4.4 Groundwater Levels

4.4.1 Site-Specific Measurements

WorleyParsons attempted to measure the depth to groundwater in the on-Site agricultural wells during a
Site visit carried out on 14 April 2005. Efforts were made to lower a measuring tape into the wells, but on
each occasion an obstruction was met before groundwater was reached. No measurements of depth to
groundwater could therefore be obtained from the on-Site wells.

4.4.2 DWR Interpretations of Historical Groundwater Levels

Maps produced by DWR show lines of equal groundwater elevation in the Madera subbasin (DWR,
2008}, as interpreted from spring measurements in designated wells. These maps are included as
Appendix A. The following table provides the approximate groundwater elevation beneath the Madera
Site for each mapped year, together with the general horizontal groundwater flow direction as interpreted
from the maps. Note that due to the map scale, the interpolated elevations must be regarded as very
approximate; the figures serve to illustrate the general change in groundwater elevations over time. The
depth to groundwater given is based on an approximate Site elevation of 250 feet amsl.

e = S

Yehr - Appréximate Gré

T P . L L R N

" /Approxiiate Depth to

A

: Grogndwater Flow

dwater

. FElevatiofi'(feetamsl) . ' Groundwater(festbgs) . " (Direction .
1958 180 70 West
1962 170 80 West
1969 165 85 West
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Year,  Groimgwater Flow .. |

.- Direction’
1970 170 80 West
1976 165 85 West
1984 170 80 West
1989 135 115 Northwest
1990 135 115 West to Northwest
1991 120 130 Northwest
1992 115 135 Northwest
1993 115 135 Northwest
1994 110 140 North
1995 110 140 West-northwest
1996 115 135 West to Northwest
1997 115 135 Northwest
1998 115 135 West-northwest
1999 110 140 ' Northwest
2000 110 140 West-northwest
2001 110 140 West-northwest
2002 105 145 West-northwest
2003 100 150 Northwest
2004 105 145 Northwest
2005 70 180 North-northwest
20086 55 195 North-northwest

The finai, 2006 entry in the above table is based on DWR’s interpretation of groundwater contours in the
San Joaquin Valley in Spring 2006 (DWR, 2008), as shown on Figure 5. The maps in Appendix A
indicate an approximate decline in the groundwater surface of 115 feet between 1958 and 2006 in the
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vicinity of the Madera Site. Notably, from the DWR’s groundwater elevation contour maps, it is
interpreted that the water table at the Site dropped by approximately 50 feet between the spring 2004 and
the spring 2006 measurement dates. The 2006 map represents the most current data contour data
available form the DWR website as of the writing of this report.

The sequence of groundwater elevation contour maps shows the development of an apparent pumping
depression northwest of the Madera Site, beneath an area approximately half way between the Cities of
Madera and Chowchitla. The beginnings of this depression are evident on the earliest map (1958), and
the later maps show the depression continuing to deepen, causing the initial westerly groundwater flow
direction in the Madera Site vicinity to change towards the northwest, and eventually the north-northwest.
By 1991 this depression had effectively merged with a second depression that had initially developed
west of Chowchilla. According to the DWR interpretation, this depression has been the dominant
influence on groundwater flow direction in the vicinity of the Madera Site for the last 17 to 22 years.

Beginning in 1969, there has also been a groundwater table depression southwest of the Madera Site,
between it and the San Joaquin River. The 2006 map shows this depression in the groundwater surface
as being as much as 80 feet lower than the groundwater elevation near the River.

4.4.3 Site Vicinity Hydrographs

Groundwater elevation data for wells located on the Madera Site were not available from the sources
reviewed. The DWR's online database was reviewed (DWR, 2005¢), and three wells which are located in
the vicinity of the Madera Site and have relatively complete records over a long time period, were
selected for analysis. These key wells are designated as State Wells 10S/17E-34A2, 11851 7E-6H1, and
11S/17E-4R1. The key well locations are indicated on Figure 2, and hydrographs showing spring
groundwater elevations for the three wells are plotted on Figure 6. Well 115/17E-4R1 is the nearest of
the three wells to the Madera Site.

The well-documented declining groundwater elevation trend in the area (see Section 3 and Section
4.4.2) is clearly evident in the three hydrographs. Overall, the trends shown by the wells are roughly
parailel before 1984. After 1984, the groundwater elevations in wells 105/17E-34A2 and 11S/17E-6J1
began to decline at a faster rate. Between the 2004 and 2008, the rate of decline of well 105/17E-34A2
increased, with a total decline of 35.6 feet during that period. The trend of the other well, 118/17E-4R1, is
a more consistent decline over the entire period of record from 1961 to 2003; however, it does show a
steeper decline during 1985 through 1991,

Before 1984, groundwater elevations in well 10S/17E-34A2 were higher than in the other two wells,
reflecting the westerly groundwater flow direction that prevailed at the time. In 1985, the groundwater
elevation in well 108/17E-34A2 dropped below that in well 11S/17E-4R1, and then in 1992 it dropped
below that in well 11S/17E-6J1. This reflected the change to a more northwesterly flow direction (see
Section 4.4.2).
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Precipitation records were examined to determine whether groundwater levels and precipitation amount
can be correlated. Because the precipitation record for the nearest measuring station at Madera is
incornplete, data from the Fresno station were used (WRCC, 2008). The average annual (water year)
precipitation for the period 1954 through 2005 was calculated, and for each water year the departure from
that average (positive or negative) was computed. The cumulative departure from average precipitation,
and the prevailing climate (wet or dry), are shown on Figure 7. Hydrographs for the three wells described
above are shown for comparison. All three hydrographs show short-term correlations with annual -
precipitation:

s The years 1970 through 1977 were marked by below-average precipitation (except 1973) and the
hydrographs show a generally declining groundwater surface.

» Between 1978 and 1983, rainfall was above-average, and groundwater elevations stabilized or
rose slightly. The wettest year in the period of record was 1983.

s 1984 to 1991 were below-average rainfall years (except 19886), and were marked by declining
groundwater levels. The cumulative departure from average precipitation during this period
declined at a similar rate as was seen during 1970 to 1977, but groundwater elevations declined
much faster than they had during 1970 to 1977. This is likely a consequence of increasing
groundwater pumping in the area.

¢ From 1982 to 2000, rainfall was markedly above-average with occasional below-average years
{1994 and 1999). In two of the wells, groundwater elevations still declined overall, but at a slower
rate than during 1984 to 1992. However, the groundwater elevation in well 10S/17E-34A2
continued to decline at a similar rate to the previous period.

« From 2001 through 2003, rainfall was below average and groundwater levels in the three wells
showed an averall decline at about the same rate as in the previous period (note; water level data
were not availabte for 2002).

» From 2003 through 2005, rainfall was generally below average. Precipitation data was not
available after 2005, Water levels in well 11$/17E-4R1 from 2005 through 2007 and in well
118/17E-6J1 from 2004 through 2005 dropped abruptly (note: water leve! data for well 11S/17E-
4R1 is not available after 2004).

Groundwater levels can be expected to decline during dry periods, and this is clearly demonstrated in
Figure 7. However, data for the wet period of 1992 through 2000 demonstrate there is a long-term
declining trend in groundwater levels that is influenced by factors other than climate. The most likely
cause of this decline is groundwater pumping leading to overdraft conditions. There has been a recent
significant drop in groundwater levels in some nearby wells that may be related to a local increase in

pumping.
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An additional, short-term influence on groundwater levels is produced by Hensley Reservoir. Hensley
Reservoir is located on the Fresno River, ahout 14 miles upstream of the Madera Site (Figure 1). The
reservoir stores runoff during the wet season and releases stored water during the dry season. Reservoir
storage in May (.., at the end of the wet season} is plotted along with the hydrographs for the three wells
near to the Madera Site in Figure 8 (United States Bureau of Reclamation {USBR], 2008).

Following a period of two or more dry years, storage in the resesvoir is typically depleted. Runoff frem the
next wet year is then used to refill the reservoir and is held in storage. As a result, the groundwater
system does not receive the amount of recharge that wouid be expected during that wet year. This in
turn produces a steeper decline in groundwater levels during that wet year than would otherwise he
expected. Figure 8 shows that sharp declines in groundwater levels occurred in the wet years 1978,
1982, 1986, 1883, 2004 and 2005, when reservoir storage increased sharply.

The opposite phenomenon can occur following a period of two or more wet years, when the reservoir is
typically near-full. During the next dry year, stored water is released in relatively large volumes. As a
result, the groundwater system receives more recharge than would be expected during that dry year.

This produces a rise in groundwater levels, or less of a decline than would otherwise be expected.

Figure 8 shows that groundwater-levels rose during the dry years 1984 and 1987, when reservoir storage
decreased sharply.

In summary, the groundwater elevation in well 11$/17E-4R1, nearest to the Site, declined 57 feet
between 1968 and 2004. Between 1968 and 2007, the elevation in well 11S/17E-6J1 declined 101 feet,
and the elevation in 108/17E-34A2 declined 165 feet. The larger decline in 10S/17E-34A2, which is
located just over 1.5 miles northeast of the Madera Site, could reflect influence of the pumping depression
that appears to exist between the cities of Madera and Chowchilla (see Section 4.4.2), Similarly, the 101
feet decline in well 11S/17E-6J1, located about 1.25 miles west of the Madera Site, could be related to
the depression that formed west of the Madera Site, between it and the San Joaquin River. Well
115/17E-4R1, located about 1/4 mile southeast of the Site, appears less influenced by these pumping
centers.
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5. NORTH FORK SITE EVALUATION

51  Site Location and Description

The North Fork Site is located about 38 miles east-northeast of the City Of Madera and approximately 2
miles east-southeast of the town of North Fork (Figures 1 and 4). The Site occupies wooded, south-
facing slopes of the Sierra foothills. Two residences are currently present on the property.

5.2 Topography, Climate and Drainage

The North Fork Site ranges in elevation from approximately 2,920 feet amsl in the southeast, to
approximately 3,480 feet amsl in the northeast (Figure 4).

At the nearby town of North Fork, average annual precipitation is 33.2 inches, with more than 87% falling
between Novernber and April (Todd Engineers, 2002).

A tributary stream to Whisky Creek flows across the eastern part of the North Fork Site. Another stream,
tributary to Willow Creek, originates near the southwestern corner of the Site.

5.3 Geology and Hydrogeology

The North Fork Site lies on an outcrop of the early Cretaceous Bass Lake Tonalite, described as an
equigranular, typically medium gray, medium-grained, hornblende-bigtite tonalite (Bateman, 1992). This

is part of the granitic basement complex described generally in Section 2.4.

Groundwater in the North Fork area is available primarily from fractures within the bedrock. Fractures
and joints are likely to be more extensive and interconnected within the upper few hundred feet bgs, and
tend to decrease in number and size with depth. The depth of weathering and decomposition of granitic
rocks varies from none to approximately 100 feet bgs (Todd Engineers, 2002). Each fracture intercepted
by a pumping well is usually connected only to a limited number of additional fractures. This effect tends
to limit the area from which the well can receive recharge, thus limiting the well's potential yield.

5.4 Groundwater Levels

From July 2006 through Cctober 2007, water levels were measured in a number of wells in the North Fork
area as part of the investigation conducted by KDSA. According to the findings, precipitation in the North
Fork Area was low in winter 2006 through October 2007, compared to historical values. Despite this,
water levels in almost all wells rose following the February 2007 precipitation. Overall, water levels in
wells in the North Fork area were relatively stable compared to those in wells in the Oakhurst and
Chukchansi Casino areas. This is most likely due to the overall predominance of private domestic wells
and lack of large-capacity water system wells.
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The DWR website does not include information on groundwater lavels in the North Fork area. In their
study of groundwater conditions in eastern Madera County, Todd Engineers reported that data were
generaliy not available on groundwater occurrence, levels, flow, or storage. However, it was noted that
groundwater is the main source of water supply in the area. Groundwater was measured at a depth of 60
feet bgs in a domestic well located on the North Fork Site during a Site visit on 13 April 2005 (see below).
HydroScience (2008) reports the depth to water {presumably at the time of well installation} in 43 wells
installed in the North Fork Site vicinity between 1959 and 2002 as ranging from 18 to 575 feet.

55 Groundwater Pumping

Groundwater is widely used for domestic supply in the area. Todd Engineers obtained records for
approximately 4,600 wells in eastern Madera County and reported a median yield of 8.5 gallens per
minute (gpm) and an average vyield of 22 gpm (Todd, 2002). KDSA (2007) indicates a total of 66
individual wells in the North Fork-Willow Creek subarea (the subarea in which the North Fork site is
located) were air tested for yields. About 30 percent of the individual wells had air test yields of less than
5 gpm, which is considered moderately low. About 10 percent of the wells had air test vields exceeding
50 gpm, which is considered excellent. The remaining 60 percent of the wells had air test yields between
5 and 50 gpm. Based on information from Todd Engineers (2002), wells in the vicinity of the North Fork
Site reportedly achieve yields ranging from less than 10 to 240 gpm, as summarized in greater detail
below.

North Fork Maintenance District supplies water to the town of North Fork, about 5 miles west of the North
Fork Site. It has one, 520-feet deep groundwater well, with a pumping capacity of 240 gpm (Todd
Engineers, 2002). An additional well operated by the district is currently inactive but available for future
use (HydroScience, 2006). At the time of Todd Engineers’ report (2002), water shortages had not been
an issue for this district.

Cascadel Water Company supplies a community located about 4,000 feet northeast of the North Fork
Site. Water has heen supplied from a spring and three wells. Wells 1 (500 feet deep) and 1A produce 57
gpm combined, and Well 2 (550 feet deep) produces 25 gpm (Todd Engineers, 2002).

According KDSA (2007), the County Maintenance District water systems in the North Fork area pumped a
total of 240 acre-feet in 2006. KDSA estimated the annual pumpage from individual welis (including
springs) to be approximately 400 acre-feet per year, thus the total annual groundwater pumpage in the
North Fork area was estimated to be 640 acre-feet in 2008.

KDSA determined that groundwater recharge generally appears to be adequate compared to
groundwater demand in the North Fork area, due to the relatively high precipitation and low to moderate

pumpage.
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HydroScience obtained wel! completion records for 43 wells installed in the North Fork Site vicinity
between 1959 and 2002. The locations of 33 of these wells and the well completion details for all of the
wells are summarized in Appendix B. The depths of the wells reportedly range from 60 to 1,075 feet bgs
and the reported well yields range from 1 to 171 gpm. Several of the plotted wells are located on the land
allotments northwest of the North Fork Site, but no wells were identified on the Site itself. The records
indicate that several of the wells have been deepened over time.

The two residences located on the North Fork Site have wells for domestic water supply. The water level
in one of these wells was measured at approximately 60 feet bgs on 13 April 2005. The depth of the well
was not determined. The yield of the well was estimated to be less than 10 gpm. The well serving the
other residence was not easily accessible at the time of the Site visit; however, the residents reported that
the well was tested to yield approximately 55 gpm. Several springs were reportedly located near this
residence and had historically been developed for water supply. The capacities of these springs are not
known.

Anecdotal evidence from current North Fork Site occupants and other local residents indicates there are a
number of springs and wells on fand allotments adjacent to the North Fork Site. One of these wells was
reportedly drilled to 400 feet bgs, and vielded 55 gpm at the time of installation. Ancther well reportedly
tested at 100 gpm, with little or no measurable drawdown. Other wells are reported to have been drilled
to at least 700 feet bgs. |

Mr. Galen Lee (one of the residents living on the land allotments) indicated that approximately 10
domestic wells are currently in use on the land allotments (personal communication, February 2006). Of
these, seven wells were installed between 1874 and 1976. These wells had to be deepened in 1982/83
because the original installations were too shallow and water levels declined during the drought of the late
1970s. New wells installed on the land allotments in subseguent years were drilled to greater depths.

Mr. Lee indicated that the well on his property has experienced decreased yield over the last 10 years,
which he attributed to development of the community water supply at Cascadel and a productive
domestic well instailed south of the North Fork Site.
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6. POTENTIAL IMPACTS OF USING GROUNDWATER TO SUPPLY THE
MADERA SITE DEVELOPMENT ALTERNATIVES

6.1 Madera Site Development Alternatives and Water Supply Requirements
AES has provided details of three development alternatives for the Madera Site:

Alternative A — Development of a casino and hotel;

Alternative B — Reduced intensity casino development; and

Alternative C — Alternative retail use,

HydroScience produced a Water and Wastewater Feasibility Study for the development alternatives,
including recommendations for the number, depth, and capacities of new on-Site wells needed for water
supply (HydroScience, 20086).

The proposed casino and hotel devefopment at the Madera Site (Deveiopment Alternative A) has a
projected average water demand of 400,000 gallons per day (gpd). Assuming recommended water
recycling is undertaken, the recommended groundwater pumping capacity for the wells is 320 gpm
(HydroScience, 2006). Note that the recommended pumping capacity is designed to allow the water
supply system to handle peak demand with an appropriate safety factor, and average pumping rates are
expected to be lower. The average projected water demand and long term pumping rate for each
alternative, with and without water recycling, may be sumrmarized as follows (HydroScience, 2006):

Alternative A - 273,000 gpd (190 gpm) with recycling and 400,000 gpd (278 gpm) without
recycling;

Alternative B = 166,000 gpd (115 gpm) with recycling and 251,000 gpd (174 gpm) without
recycling; and

Alternative C — 11,000 gpd (8 gpm} with recycling and 23,000 gpd (16 gpm) without recycling.

HydroScience recommends that groundwater be supplied by two new production wells drilled to at least
600 feet bgs (HydroScience, 2008). (WorieyParsons anticipates that Development Alternative C couid be
supplied by a single well.) The proposed wells would likely be drilled near the water treatment plant for
the proposed development, in the approximate Site area shown on Figures 9 and 10.

6.2 Development of Drawdown Model

An analytical drawdown model was developed for predicting water-level impacts due to proposed
pumping at the Madera Site. The purpose of the model is to assess potential impacts from the proposed
pumping associated with each of the three development alternatives on groundwater levels and wells in

NO492A Groundwater Study Final.dog Page 32 Rev C: 31-0ct-08



WorleyParsons

resources & energy

ANALYTICAL ENVIRONMENTAL SERVICES
GROUNDWATER STUDY: PROPOSED NORTH FORK CASING
MADERA COUNTY, CALIFORNIA

the Site vicinity. Existing or future impacts due to groundwater pumping from off-Site wells in the area are
not predicted by the analytical model, but are included in our discussion of cumulative impacts in Section
6.7.

The analytical model uses the Theis non-equilibrium equation (Driscoll, 1986) for describing drawdown
from a pumping well. Parameters for the analytical model were derived from a historical pumping test
carried out in the vicinity and data obtained from other sources cited in this report (see Section 6.2.1).

Although HydroScience has recommended that groundwater be supplied by two new production wells
{HydroScience, 2008), the analytical model described in this Section simulates the project's average
pumping rates assuming a single pumping well. Simulating a single well to represent two ciosely spaced
wells with the same total pumping rate generally gives a small overestimate in the predicted off-Site
drawdown. Other conservative assumptions intended to compensate for uncertainties in the model data
and assumptions are described in Sections 6.2.1 through 6.2.3.

6.2.1 Hydrogeologic Data Used in Model Development

The average specific yield of the strata between 10 and 200 feet deep in the San Joaquin River unit,
within which the Madera Site lies, was estimated to be 11.9% by Davis et al. (1959). Estimates were
given for each township subunit; for Township 115, Range 17E, in which the Madera Site is situated, the
average estimated specific yield was 11.6%. More recently, DWR (2004) estimated the average specific
yield of the Madera subbasin to be 10.4%,

Mitten et al. (1970) reported six estimates of transmissivity obtained from a total of four aquifer tests in the
Madera area. Well 10S/16E-24H1 is the nearest of the four tested wells to the Madera Site and is located
about 3 miles to the northwest (Figure 2). Well 10S/16E-24H1 is screened in the Older Alluvium between
136 and 172 feet bgs. The aquifer test on this well resulted in a transmissivity estimate of 18,000 gallons
per day per foct, measured from a 240 feet-deep observation well (10S/16E-24.J1). The estimate of
18,000 gallons per day per foot was the lowest of the six transmissivity estimates derived from well tests
in the area; the highest was 99,000 gallons per day per foot (Mitten ef af., 1870).

The following caveats apply to the transmissivity value obtained from the aquifer test at well 10S/16E-
24H1:

a) Well 10S/16E-24H1 is 183 feet deep (and is screened from 136 to 172 feet bgs), whereas the
proposed wells at the Site would be 600 feet deep (HydroScience, 2006). However, the E-clay
is not present in the area of this test well or the proposed wells at the Site, so they would
produce water from the same aquifer. WorleyParsons assumes that the proposed supply weils
will intercept a greater saturated thickness of aquifer than the test well because the proposed
wells are deeper (600 feet versus 180 feet). The smalier aquifer thickness of the test well as
compared to the proposed supply wells implies that the transmissivity estimated from the
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b)

aquifer tast is conservative (smaller) with respect to the proposed wells. The smaller
transmissivity of the test well will cause the drawdown of the proposed wells to be
overestimated.

The observation well used for the aquifer test (105/16E-24J1) is 240 fest deep as compared to
183 feet for the pumping well (10S/16E-24H1). Due to this difference in depth, the screened
interval of the abservation well potentially may not overlap the screened interval of the pumping
well. This condition may have caused over-estimation of aquifer transmissivity during
interpretation of the test data. However, since the E-clay is not present in the area of these
wells, both wells are likely screened in the same aquifer, thus minimizing the amount of
overestimation due to this effect. In addition, the transmissivity at 10S/16E-24H1 is the lowest
of the six values reported by Mitten et al. (1970).

An aquifer test could be performed with the proposed pumping well(s) to confirm that the aquifer
parameters (transmissivity and storativity) used in the model are applicable to the proposed wells, and

that the

model is not overly conservative. An existing inactive well near the test well should be vsed as

an observation well for the test. If a suitable existing well is not available, then a monitoring well should to
drilled near the test well to the same depth as the test well.

The aquifer parameters used in the analytical model are summarized in the table below.

' .__%qukl,;gr‘i_ “Parameter,Valueé U © - Source’ ...
. -Parameter. - 0 . "
Transmissivity 18,000 Mitten et af. (1970)
Storativity 0.104 NA DWR (2004)
Pumping Rate” 278 (190 with .
Alternative A recEycIing) gpm HydroScience (2006)
Pumping Rate’ 174 (115 with .
Pumping Rate” 16 (8 with .
Alternative C recgzclin g) gpm HydroScience (2006)
Pumping Time™" 10 years WorleyParsons

¥ Rate is lime-constant in the model and represents the Average Day Flow with recycling operations.

" Methodolagy for selecting pumping time is described in Section 6.3.

gpd/ft = gallons per day per foot
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6.2.2 Model Assumptions
The Theis non-equilibrium weli equation incorporates the following standard assumptions:
1. The aquifer being pumped is homogeneous and isotropic.

2. The aquifer is uniform in thickness and infinite in areal extent.

w

The aquifer receives no recharge, thus all flow produced from the pumping well comes from
aquifer storage.

The pumping well is screened in, and receives water from, the full thickness of the aquifer.
Water is released from aquifer storage instantaneously when the water level is lowered.

The pumping well is 100 percent efficient.

Ne o ok

Laminar flow exists th'roughout the well and aquifer.
8. The water table or potentiometric surface has no slope.

The drawdown predicticns developed for this report assume that water levels near the Madera Site will
adjust to the proposed pumping, and that a period of about ten years can be used to compute drawdown
representative of long-term conditions, as described in Section 6.3.

The model assumes that the proposed wells will pump at a constant rate (i.e., without seasonal or weekly
variations). This assumption is suitable for making long-term predictions of drawdown, such as the
drawdown after ten years.

6.2.3 Model Limitations

The analytical model used for this report was developed to predict drawdown using available
hydrogeologic data as input. Thus the lack of Site-specific data for transmissivity, storativity, and
pumping time has been compensated by using data from surrounding areas (e.g., weli 10S/16E-24H1) to
make reasonable to conservative estimates of Site conditions. The Theis equation is based on the eight
assumptions listed above in Section 6.2.2. The Theis equation is accurate when each of these
assumptions is met. Maost of the assumptions are considered reasonable for the Madera subbasin
aquifer. To the extent that these assumptions are realistic, the analytical model remains accurate.

6.3 Groundwater-Level Impacts in Site Vicinity From Proposed Pumping Weli(s)

The analytical drawdown model was used to predict drawdown impacts in the vicinity of the Madera Site,
from pumping the proposed 600 feet-deep wells. The Theis equation assumes that the aquifer is infinite,
and as a result, the predicted drawdown (water-level decline in feet) increases roughly in proportion to the
logarithm of the pumping time. For example, the increase in drawdown during the time period from 10
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days to 100 days after the start of pumping would be about the same as the increase in drawdown from
100 days to 1,000 days after the start of pumping. Thus drawdown increases very slowly after long
periods of pumping, giving the impression that drawdown has stopped increasing. In practice, a finite
time period must be used to predict drawdown with the Theis equation. Although the selection of this
time period may seem arbitrary, the use of a long time period ensures that drawdown would be increasing
very slowly at the end of the selected period. For purposes of this report, a time period of 10 years was
selected for predicting drawdown effects from the proposed pumping wells, based on the considerations
described above. In addition, the limitations of the available data (Section 6.2.1) suggest that the
analytical model should not be used to make predictions over exceedingly long periads of time (e.g.,
greater than 10 years).

Figure 11 is a distance-drawdown graph showing the model's predicted drawdown for Development
Alternatives A, B and C with and without water recycling. (Note that the effects of mitigation measures
discussed in Section 6.7 are not reflected in the drawdown predictions shown on Figure 11.) Figure 11
indicates the predicted drawdown as a function of distance between the proposed pumping well and the
point of drawdown measurement. For example, the distance could represent the interval between the
proposed pumping well and an off-Site well. Figure 11 can be applied to any potential pumping well
location on the Site.

A vertical, blue, dashed line on Figure 11 indicates the approximate distance from the center of the area
for siting the production well(s} to the nearest point on the Site boundary (see Figures 9 and 10). This
distance is approximately 1,000 fest. Drawdown occurring beyond the Site boundary (i.e., to the right of
the 1,000-foot line) can potentially impact existing off-Site water levels and wells. Figure 11 shows the
following predicted drawdown at the property boundary:

Alternative A: 6.4 feet with recycling and 9.3 feet without recycling;
Alternative B: 3.8 feet with recycling and 5.8 feet without recycling; and
Alternative C: 0.3 feet with recycling and 0.5 feet without recycling.

Figure 11 illustrates that the magnitude of drawdown decreases with distance from the pumping well and
" extends for a finite distance from the Site. That is, the greatest amount of drawdown occurs near the Site
and the amount of drawdown decreases rapidly with increasing distance. Farther from the Site, the
magnitude of drawdown is smaller and the rate at which the drawdown decreases with distance is also
less. As a result, the difference in drawdown effects between the various alternatives also decreases with
distance At a distance of approximately 2 miles, the estimated drawdown for Alternative A without
recycling {the worst case in terms of drawdown) is 1.5 feet, which is only 0.5 foot more than the estimated
drawdown for Alternative A with recycling and Alternative B without recycling (both about 1 foot). Based
upon examination of the hydrographs for wells in the Site vicinity, drawdowns of this magnitude are
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probably insignificant in relation to seasonal and short term natural variations in groundwater levels, and
the difference in drawdown between the alternatives also appears insignificant.

6.4 Interference Drawdown Impacts in Off-Site Wells

6.4.1 Types of Impacts and Evaluation Approach

The project-related drawdown at any affected well (interference drawdown) wili result in a decreased
saturated thickness available to be pumped at that well. In the most extreme case, this could result in
drawdown of the water level in a well to a depth below the screen of the well (i.e., the affected well goes
dry as a result of project pumping). At the other extreme, the effect of project pumping may be so small
that the project-related drawdown is insignificant relative to short term or seasonal fluctuations, or the
drawdown could represent an insignificant impact to the well user. The following possible significant
impacts could occur:

1. The interference drawdown results in the water level in the aquifer being drawn down below the
screen of the well (ie., the well goes dry as discussed above).

2. The interference drawdown results in the water level in the aquifer being drawn down to a point
where the remaining saturated thickness is too small for the affected well to provide an adequate
water supply for the intended use, or the pumping water lavel is too close the intake level of the
pump, exposing it to potential damage.

3. The interference drawdown results in the water level in the well during pumping (the well’'s
pumping water level) being drawn near the intake of the pump, requiring lowering of the pump
intake in order for the well to remain operational. This is essentially a variation of case 2, but
there is space below the pump allowing an adequate flow rate to be restored by lowering the
pump. Energy costs would be expected to increase after the pump is lowered.

4, The interference drawdown results in a decrease in saturated thickness such that the well and
pump can continue to operate and produce the required amount of water, but pumping must
occur at either greater frequency/duration and must lift water for a greater height, using more
energy, therefore resulting in greater operational and maintenance costs. This is a condition that
can develop prior to the onset of case 1, 2 or 3.

The hydrogeologic factors that dictate which of the above impacts will occur are the saturated thickness
of the well before interference drawdown and the amount of interference drawdown that is applied {which
varies with the distance of the impacted well from the project well). The impact from interference
drawdown has the potential to be more severe if it represents a higher percentage of the well’s initial
saturated thickness prior to the onset of interference drawdown. For example, a 10-foot drop in water
level has a greater potential to cause Impacts 1 or 2 in a shallower well; whereas, the same drop in water
level in a deeper well might result in less serious, but potentially still significant, impacts such as 3 or 4. In
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general, small variations in saturated thickness are not considered significant when assessing
transmissivity values from the interpretation of aquifer test drawdown data (Jacob, 1950). However, in
assessing the impacts of interference drawdown to neighboring pumping wells, a small change in
saturated thickness (.9, 2 feet or maore) could still cause a significant increase in electrical costs or could
shorten the life of a well. These cases are discussed in additional detail in the subsequent sections.

The impacts resuiting from interference drawdown are also dependant on several factors that may vary
from well to well, even if the wells have the same saturated thickness and applied interference drawdown.
These well-specific factors include the following:

» Local variations in the transmissivity of the saturated sediments in which the well is completed
{i.e., their ability to yield water to the well with a given amount of drawdown in the aguifer);

+« The condition and efficiency of the well (i.e., the water level in the well bore compared to the
water level in the aquifer just outside the well, which can be significantly lower if the well is in poor
condition or poorly designed);

» The well's pump specifications, including its rating curve, the depth at which the pump intake is
set, and the resuiting pumping water level in the well during operation;

» The well's screened interval, which usually, but not always, extends to the bottom of a well; and
» The minimum required water production rate of the well.

The factors listed above affect the amount of water a well can produce, the amount of drawdown in the
aquifer needed to produce that water, and the pumping water level inside the well while it is operating,
which may be tower than the water level in the aquifer. As such, information regarding these factors is
important when assessing impacts to individual wells; however, it is not readily available for the Site. For
this reason, our present evaluation uses saturated thickness and interference drawdown, which can be
determined by applying cur analytical drawdown model to available information regarding nearby wells, to
assess the range of potential impacts that may reasonably be expected. Well-specific impacts are more
appropriately evaluated and addressed during the mitigation phase of the project (Section 6.7).

Qur evaluation of interference drawdown related impacts to nearby wells will be based on the following
specific data:

» The distance from the proposed pumping wells to the off-Site well in question;
s The predicted drawdown in the aquifer at the location of the off-Site well;
¢ The depth of the off-Site well; and

» The static depth to groundwater in the off-Site well.
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For the purposes of this analysis, Impacts 1 and 2 may be grouped together since they both resultin a
well's being renderad unusable. In addition, the concept of a “usable well lifetime” is a useful and
appropriate approach to evaluating these impacts as further discussed in Section 6.4.3. As stated
above, Impact 3 is best evaluated on a case by case basis during the mitigation phase (Section 6.7), but
a limited discussion is included in Section 6.4.4. Impact 4 can occur in shallow or deeper wells that may
or may not be at risk of the first three impacts. It is further discussed in Section 6.4.4.

6.4.2 Predicted Interference Drawdown in Wells Within a 2-mile Radius

Data regarding potential wells which might be affected by the project was obtained for wells within a 2-
mile radius of the Site. As stated above, drawdown impacts at greater distance from the Site are
probably insignificant compared to seasonal and short term natural fluctuations in groundwater levels that
all wells experience. [nformation regarding the focation, construction and use of 259 wells within
approximately 2 miles of the area proposed for installation of the project well(s) was obtained by
WorleyParsons from the DWR. (Note that our records search identified only one of the seven disused
existing wells observed on the Madera Site. This raises the possibility that there could be other wells in
the Site vicinity, used or disused, for which DWR has no records. In addition, it was not possible to
correlate several wells for which hydrograph information is available on the DWR website with the wells
for which construction records were provided.) Because shallow wells are more susceptible to the more
potentially serious impacts, data are summarized separately for “Shallow” wells (i.e., wells that are less
than 250 feet deep) and “Deeper” wells (i.e., wells that are 250 feet or deeper) in Tables 1 and 2,
respectively. (The 250-foot depth cutoff was selected to correspond with an approximate usable well life
of 50 years if groundwater levels in the area continue to drop at their present rate, as further discussed in
Section 6.4.3.) The locations of the Shallow and Deeper wells are shown on Figures 9 and 10,
respectively.

Tables 1 and 2 also present the existing saturated thickness of the wells and the predicted drawdowns
for Alternatives A and B with and without recycling. The predicted drawdowns for Alternative C were not
included because they are less than 0.4 foot for each well, which is not considered significant. The
cumulative frequency distribution for interference drawdown for Alternatives A and B with and without
recycling is also shown graphically in Figure 12. The predicted interference drawdown to nearby wells
resulting from Development Alternatives A and B may be summarized as follows. (Note that the effects of
mitigation measures discussed in Section 6.7 are nof reflected in these drawdown predictions.)

Alternative A (without recycling) — The predicted drawdown in nearby weills ranges from 1.51t0 7.2
feet. 100 wells are predicted to experience interference drawdown equal or greater than
approximately 2.5 feet, and 10 wells are predicted to experience interference drawdown equal to
or greater than approximately 5.5 feet.
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Alternative A (with recycling) — The predicted drawdown in nearby wells ranges from 1.0to 4.9
feet. 100 wells are predicted to experience inlerference drawdown equal or greater than
approximately 1.7 feet, and 10 wells are predicted to experience interference drawdown equal to
or greater than approximately 3.8 feet,

Alternative B {without recycling) — The predicted drawdown in nearby wells ranges from 0.9to 4.5
feet. 100 wells are predicted to experience interference drawdown equal or greater than
approximately 1.5 feet, and 10 wells are predicted to experience interference drawdown equal to
or greater than approximately 3.4 feet.

Alternative B (with recycling) - The pradicted drawdown in nearby wells ranges from 0.6 to 3.0
feet. 100 wells are predicted to experience interference drawdown equal or greater than
approximately 1.0 foot, and 10 wells are predicted to experience interference drawdown equal to
or greater than approximately 2.3 feet.

6.4.3 Impacts on “Usable Lifetimes” of Nearby Shailow Wells (Impacts 1 and 2)

The total interference drawdown experienced by existing wells near the Madera Site will be the sum of
drawdown caused by pumping at the Madera Site and drawdown caused by pumping other wells in the
Madera subbasin. Thus, interference drawdown caused by pumping at the Madera Site would be
superimposed on the well-documented, historical, and apparently continuing regional decline in
groundwater elevations. DWR (1992) reported an average decline in the groundwater surface in Madera
County of 38.8 feet between 1970 and 1921 (Section 3.6). This equates to an annual average decline of
about 1.85 feet. Water levels in well 115/17E-R4, located approximately ¥ mile southwest of the Site,
declined by 62.5 feet between 1970 and 2004, which equates to an average long term rate of decline of
1.84 feet per year (Figure 6). Based on groundwater level data from 1970 to 2008, the Madera County
IRWMP (Madera County, 2008) reports that the average annual groundwater level decline in the Madera
Site area is between 1 and 3 feet per year. More recent drops in groundwater elevations in well 115/17E-
04R1, as well as in wells 10S8/17E-34A2 and 11S/17E-6J1, located further to the north, have exceeded
this average rate of decline, sometimes significantly so. 1t is impossible to tell if these increases in water
level decline will be sustained or are related to shorter term effects. For the purposes of this analysis, we
have assumed a iong term rate of water level decline of 1.85 feet per year as explained in greater detail
below; however, the actual rate of decline experienced in the area may be smaller or greater than this
amount. Drawdown effects from the proposed pumping wells would be added to this regional decline.

The relationship between the regional water level trend and the types of impacts that may be expected to
nearby wells from pumping at the Site is illustrated in Figure 13, which shows the three well hydrographs
discussed in Section 4.4.3, representing the effects of regional declining groundwater level trends, and
the well depth ranges in which the different kinds of well impacts may occur. The hydrographs and color
hands shown on Figure 13 indicate that wells less than 250 feet deep are threatened with going dry or
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being rendered otherwise unusable if regional groundwater level declines continue. The impact of
pumping at the Site would be to accelerate this effect. These wells are represented by the uppermost
color band. The shallowest well in the Site vicinity, represented by the upper edge of the uppermost color
band, is 120 feet deep. This well is denoted number 71 in Table 1. As can be seen, this well is shallower
than recent groundwater levels in the Madera Site vicinity, as indicated by the three hydrographs.
Therefore, this well is almost certainly already dry. Wells 1, 2, 16, 21, 56, 64, 71, 83, 137, 223, 338, 341,
and 345 (Table 1 and Figure 9) are also probably already dry. Wells 12, 47, 82, 107, 177, 216, 217, 220,
229,235, 251, 252, 334, 342, 343, 344, and 354 are somewhat deeper and appear to extend below the
projected depth of the water table, but have saturated intervals less than 10 feet. With such small
saturated intervals, it is questionable whether these wells can currently yield enough water to serve their
intended use.

A typical well that may be at risk of going dry or being rendered unusable in the future is well number 81
(Table 1). This well is 228 feet deep and located approximately 4,100 feet north of the center of the
proposed area for siting the project production wells (Figure 9). The current groundwater elevation at this
location is expected to be about 47 feet amsl| (Figure 5), which equates to a depth to groundwater of
about 203 feet bgs. The well is 228 feet deep, but its screened interval extends to only 224 feet bgs. The
effective saturated thickness of the well is therefore likely to be around 11 feet (the distance from the
water table to the bottom of the screened interval less a minimum water depth of 10 feet assumed to be
needed to sustain domestic wefl use), and the expected usable lifetime of the well is 6 years. From Table
1, it can also be seen that the predicted drawdown for this well under Development Alternative A without
water recycling (the "worst case” alternative in terms of drawdown) would be about 4.4 feet. This
predicted drawdown is equivalent to almost 2.4 years of regional groundwater level decline at the 1.85
feet-per-year rate reported by DWR (1892). In other words, this well would go dry or be rendered
unusable in approximately 4 years, about 2 years sooner, due to the combined effects of regional water
level decline and Development Alternative A.

Table 1 shows representative well-life predictions undertaken for Shallow wells within 2 miles of the
proposed project well location. This table indicates that the remaining lifetime of the Shallow wells may be
reduced by approximately 1 to 3 years under the worst case drawdown predictions for the project as
proposed (Alternative A with water recycling). A smaller reduction in the remaining lifstime of these wells
woulld be expected under the other development scenarios.

It should be noted that the concept of a reduction in usable well life as presented in Table 1 is for
perspective only, to help gauge the range of impacts that may reasonably be expected, and is not
intended to be predictive of actual outcomes, since future groundwater level trends cannot be predicted
with accuracy and may vary with climatic conditions or changes in water demand or management. For
example, as indicated in Section 3.13, regional groundwater pumping during criticaily dry years can be
more than twice as high as the average rate, resulting in 2 more rapid decline in groundwater levels. In
the recent past, this appears to have occurred during a dry period between 1987 and 1980, when water
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levels in the key wells monitored by DWR near the Site declined at a rate of 5.8 to 9.4 feet/year, or three
to five times the long-term average rate for the area (Figure 7). During such an extended dry period,
wells with small remaining saturated thicknesses (less than about 30 to 50 feet) are vulnerable to going
dry or being rendered unusable. Wells with longer remaining saturated thicknesses would likely outlive
the dry period and experience long-term water level declines at the regional average rate. As discussed
previously, other more recent increases in the long term rate of water decline are also evident and may
not be climatically induced, but would have a similar effect on well life.

Interference drawdown resulting from the project would remain the same whether it occurs during wet or
dry periods; however, during dry periods or times of increased regional water level decline, it could
contribute to the early demise of a well with a2 small remaining saturated interval. The actual contribution
of the project to the demise of the well is dependant on the actual regional water level trend between the
time that project pumping starts and the weil becomes unusable. The actual contribution of the project to
the well's demise may or may not be significant. For the purposes of mitigation, it will be necessary to
use actual water level measurements and trends to establish the effect of project pumping on the usable
life of a well, as discussed further in Sections 6.8.1 and 6.8.4. Additionally, it should be cautioned that
the potential threat of a specific off-Site well going dry cannot be gauged solely from the well's depth, but
is influenced by the well-specific factors discussed in Section 6.4.1.

As the saturated thickness of a well increases, the effect of project pumping becomes less significant
compared to the regionat groundwater decline. In addition, the assumption that historical groundwater
tevel trends can be projected into the future becomes increasingly uncertain over longer periods of time,
and is probably not meaningful beyond several decades. For these reasons, wells deeper than 250 feet
are not evaluated for usable well life in Table 1, but are included in Table 2 alongside predictions of
interference drawdown. Nevertheless, depending on actual long term water level trends, these wells
could experience a reduction in their usable life.

6.4.4 Impacts Requiring Pump Intakes to be Reset to Greater Depth (Impact 3)

A reduction in the saturated thickness above the well's pump intake can result in a decrease in the
amount of water the well can produce. In extreme cases, the pumping water level inside the well can fall
below the pump intake, potentially damaging the pump if the pump controls are not equipped to sense
this condition and shut the pump down. In cases where the pump intake is set near the bottom of a well
and cannot be lowered, this impact is essentially synonymous with Impacts 1 or 2, discussed in Section
6.4.3. In other cases, it may he possible to lower the pump intake and continue use of the well.

Because interference drawdown from project pumping is superimposed on a regional declining
groundwater level trend, the concept of usable weil life can also be applied to Impact 3. In this instance,
the usable well lifetime would be the number of years until the regional water level decline plus the
project-induced interference drawdown cause the impacted well to become unusable through decreased
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yield or the pump to be in danger of damage. At that point, the pump intake would need to be lowered to
extend the well's usable lifetime.

In shallow or domestic wells, the pump intake is often set near the bottom of the well and evaluation of
this impact is synonymous with Impacts 1 and 2, as noted above. Pump intakes for deeper wells and
high capacity wells (e.g., municipal wells) are commonly set above the bottom of the well,

The City of Madera provided information regarding the completion and operation of the wells within their
municipal water system, including Well No. 28, located approximately 6,200 feet south of the proposed
project well location. This well is designated well number 142 in Table 2 and is 600 feet deep.
Information provided by the City of Madera in 2008 indicates that as of that time, it was used for standby
and fire water only. The information provided indicates the well's pump intake levei (bowl) was set at 220
feet bgs, and that the pumping water level was 201 feet bgs, or 19 feet above the pump intake. The well
was capable of producing water at a rate of 1,374 gpm. Under these conditions, we expect that the City
would want to lower the pump intake in this well in the relatively near future, but certainly by the time the
pumping water level is 5 feet above the pump intake (a reasonable minimum factor of safety). The
remaining time, in the absence of the casino development, before the pump intake must be lowered can
be estimated by dividing the saturated thickness (14 feet) by the rate of regional water level decline (1.85
feet/year). The remaining time before it would become necessary to lower the pump intake is therefore
approximately 8 years. The predicted worst case interference drawdown from the project wells is 3.1 feet
(Alternative A without recycling, see Table 2), and would therefore decrease the time before the pump
intake needs to be lowered by 2 years, from 8 years to 6 years. Under the other development
alternatives, the time would be decreased by closer to 1 year, from 8 years to 7 years.

6.4.5 Impacts on Operating Cost of Nearby Shallow and Deeper Wells (Impact 4)

Interference drawdown changes the operational characteristics of the pump operating within an existing
water well. The additional interference drawdown effectively results in an increase in pump head (the
distance the pump must lift the water), which in turn decreases the pump discharge rate, and changes the
pump power requirements. The well will have to be pumped for a longer time each day as a result. Thus,
more power will be required to pump the same total volume of water. The extent to which a well might be
impacted by increased electrical costs may be dependant upon several factors, including the following:

¢ Distance from the proposed pumping wells to the off-site well of concern (i.e., the amount of
interference drawdown;

* Aquifer characteristics,
s Depth of the off-site well;

« Pumping water level in the well prior to the onset of interference drawdown;
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s Pump specifications;
= Well condition and efficiency; and
Nature of pumping {rate and duration/frequency).

Because information regarding the well-specific factors above (except well depth) is not readily available
for wells near the Site, several operational scenarios and their associated changes in pumping power
requirements were examined in order to add perspective on the range of impacts that might be
anticipated. These included:

« Arange of interference drawdown to represent varying distance between the pumping wells at
the Site and the off-site well;

¢ Three pumping rates (15, 500, and 1,500 gpm) to generally represent well uses for residential,
irrigation and municipal/industrial purposes;

+ Arange of well depths (pump depths) to represent typical well depths in the area; and

+ Arange of pumping water levels based on conditions at the Madera Site and the addition of
potential interference drawdown.

+ The assumption of appropriate pumps installed in the wells to produce the designated flow rates
under the assumed conditions;

For each scenario, our engineer selected a pump that would be appropriate to supply water at the
approximate rate specified given the well depth and water level. Thus, for purposes of this analysis, wells
with different pumping water levels were assumed to contain different pumps, in order to maintain a
reasonable match in each case between the well's pump, water level, and flow rate. The changes in
electrical consumption to pump 1 AF of water were then evaluated for that pump when the different levels
of interference drawdown were applied. Additional details regarding our methodology are presented in
Appendix C.

By attempting to model a range of conditions, we hoped to bracket the real world pumps and ensure that
their operating conditions lie within the feasible space of this analysis. While this analysis is not exact
and may not be representative of all actual installed pump types and conditions, it does offer some insight
as to how much additional power might be required to pump 1 acre-foot of water if additional water table
drawdown occurs. [f site-specific information regarding water wells and pumps becomes available in the
future, this analysis could be adapted to examine power reguirement impacts for those specific pumps
during the mitigation phase of the project.

Twelve distinct evaluations, representing six different well and pump configurations under two different
interference drawdown conditions, were made based upon the following ranges of values and boundary
conditions:

NO432A Groundwater Study Final.doc Page 44 Rev C : 31-Oct-08



WorleyParsons

resouices & energy

ANALYTICAL ENVIRONMENTAL SERVICES
GROUNDWATER STUDY: PROPOSED NORTH FORK CASINO
MADERA COUNTY, CALIFORNIA

* Three pumping rates: 15 gpm, 500 gpm, and 1,500 gpm;

» For the 15 gpm pumping rates: two different pump configurations with intake depths at 200 and
400 feet bgs, and two associated pumping water levels, 160 and 300 feet bgs, respectively:

+ Forthe 500 and 1,500 gpm pumping rates: two different pump configurations with intake depths
at 350’ and 500 feet bgs, and two associated pumping water levels, 200 and 400 feet bgs,
respectively,

Two interference drawdown depths: 2.0 feet, and 6.0 feet.

The 12 evaluations were combined to produce the following matrix with 12 cells for which the additional
incremental power (in kilowatt-hours [kW-hours]) required to pump 1 AF of water was evaluated per the
procedures outlined in Appendix C.

' Note that the pump intake depth of City of Madera Well No. 26, the closest municipal supply well to the
Site, is reportedly 220 feet bgs, however, the average pump intake depth of municipal supply wells in
Madera is 300 feet bgs, and pump intake depths range from 220 to 400 feet bgs. In addition, Well No. 26
is used for standby and fire water only. Pump intake depths of 300 and 500 feet bgs were therefore
selected to evaluate larger capacity wells.
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Additional Power Consumption Caused by interference Drawdown Under Representative Well

Configurations for the Madera Site Vicinity

_._Pump Discharge Rate (gpm) 15
Pump Installation Depth (feet bgs) 200 400
Pumping Water Level (feet bgs) 160 300
Interference Additional Power Consumption
Drawdown
(feet) {kW-hours/acre-foot)
2.0 0.4 4.8
6.0 29.4 33.5
Pump Discharge Rate {gpm) 500 :
Pump Installation Depth (feet bgs) 350 500
Pumping Water Level (feet bgs) 200 400
Interference Additional Power Consumption
Drawdown
{feet) {(kW-hours/acre-foot)
2.0 0.1 1.9
6.0 4.6 7.9
Pump Discharge Rate (gpm) 1,500
Pump Installation Depth (feet bgs) 350 500
Pumping Water Level (feet bgs) 200 400
Interference Additional Power Consumption
Prawdown
{feet) {(kW-hours/acre-foot)
2,0 20 5.5
6.0 5.0 20.1

The results of our evaluation are discussed below. Additional details are presented in the graphs and

charts included in Appendix C.

For the pumping case of 15 gpm, and 2.0 feet of interference drawdown, the additional power required

varied from a low of approximately 0.4 kW-hours to a high of approximately 4.8 kW-hours per acre-foot of

water. For 6.0 feet of interference drawdown, the additional power required varied from a low of
approximately 29.4 k\W-hours to a high of approximately 33.5 kW-hours per acre-foot of water. The
average additional power required was 2.6 kW-hours and 31.5 kW-hours, for 2.0 feet and 6.0 feet of

interference drawdown, respectively.
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For the pumping case of 500 gpm, and 2.0 feet of interference drawdown, the additional power required
varied from a low of approximately 0.1 kW-hours to a high of approximately 1.9 kW-hours per acre-foot of
water. For 6.0 feet of interference drawdown, the additional power required varied from a low of
approximately 4.6 kW-hours to a high of approximately 7.9 kW-hours per acre-foot of water. The average
additional power required was 1.0 kW-hours and 6.3 kW-hours, for 2.0 feet and 6.0 feet of interference
drawdown, respectively.

For the pumping case of 1,500 gpm, and 2.0 feet of additional drawdown, the additional power required
varied from a low of approximately 2.0 kW-hours to a high of approximately 5.5 kW-hours per acre-foot of
water. For 6.0 feet of interference drawdown, the additional power required varied from a low of
approximately 5.0 kW-hours to a high of approximately 20.1 kW-hours per acre-foot of water. The
average additional power required was 3.8 kW-hours and 12.6 kW-hours, for 2.0 feet and 6.0 feet of
interference drawdown, respectively.

Considering all pumping rates, for 2.0 feet of interference drawdown, the additional power requirements
ranged between a low of approximately 0.1 kW-hours to a high of approximately 5.5 kW-hours per acre

foot. For 6.0 feet of interference drawdown, the additional power requirements ranged between a low of
approximately 4.6 kW-hours to a high of approximately 33.5 kW-hours.

The following conclusions may be drawn from the above results:

» As interference drawdown increases, the additional power required to pump 1 AF of water also
increases.

» As the depth to the pumping water ievel increases, the additional power required to pump 1 AF of
water when interference drawdown is applied also increases.

* Wells operated at lower flow rates (15 gpm)} may experience a greater increase in the power
required to pump an acre-foot of water than higher capacity wells when interference drawdown
increases from 2 feet to 6 feet. Conversely, at higher flow rates (500 and 1,500 gpm),
interference drawdown causes less of an increase in power to pump 1 AF of water than for the 15
gpm flow rate.

« Notwithstanding the increase in unit power consumption rates, the actual cost increase resulting
from interference drawdown will be greater for higher capacity welis (500 and 1,500 gpm) than for
iower capacity wells (15 gpm). This is because lower capacity wells are typically associated with
residential use, and the annual water volume pumped by a residential user is comparatively
small. According to the American Water Works Assaciation (AWWA), the average household in
the United Stated uses approximately 1/3 AF of water per year, so the net cost increase to a
domestic user will probably not be significant (i.e., only a few dollars per year). Conversely, water
wells pumping at higher rates are typically associated with agricultural, industrial or municipal
users, with water requirements in the hundreds or thousands of acre feet per year. Even though
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less additional power is generally required per acre-foot of water when interference drawdown
occurs in higher capacity wells, the need to pump many acre-feet of water per year results in a
larger overall annual cost increase. For perspective, if a municipal water user pumps a well with
a capacity of 1,500 gpm to produce 1,900 AF of water in a year, the additional annual power
requirement with & feet of intarference drawdown will be approximately 24,000 kW-hours of
electricity. At $0.15 per kW-hour, the additional cost impact to that user would be approximately
$3,600 per year. (It should be noted that for the pump modeled, this represents an approximately
2 percent increase in the user's overall pumping cost.) Similarly, the additional annual cost
resulting from 2 feet of interference drawdown would be about $1,100.

» The difference between the upper and lower bound power consumption increase for a 1,500 gpm
pump subject to 6 feet of interference drawdown is relatively high, especially when considering
the potential cost differentiat to a higher capacity water user. This illustrates the importance of
using well- and pump-specific information in assessing impacts to wells during the mitigation
phase of the project.

6.4.6 Impacts on City of Madera Municipal wells

The closest well to the Site in the City of Madera’s water supply system is Well No. 142, located
approximately 6,200 feet from the proposed pumping well location south of the Site at the municipal
airport. This well is used for standby and fire protection purposes. Other wells in the City of Madera's
water supply system are located more than 2 miles from the Site and are not expected to experience
significant drawdown-related impacts. City Well No. 26 is estimated to experience drawdowns of up to
approximately 1.9 to 3.1 feet, depending upon the development alternative, and could be subject to
increased electrical costs during operation. However, based on the analysis presented in Section 6.4.5
and the current status of the well, it is unlikely that the additional costs would amount to more than $100
per year and, as such, these impacts may be considered insignificant. This well is not likely to experience
other interference drawdown-related impacts.

Based on discussions with the City of Madera (Mr. Marvin Ward and Mr. David Merchen, personai
communication), we understand that there are presently no plans to expand the City's water supply
system by installing additional wells near the Site or reinstating Well No. 26 for ongoing production.

6.5 Potential for Drawdown-Induced Ground Subsidence

Ground subsidence can occur as a result of water level decline in aquifer systems. When the fluid
pressure in an aquifer is reduced as a result of changes in the groundwater level, a shift in the balance of
support for the overlying materials causes the "skeleton” of the aquifer system to deform slightly
(Galloway, et al., 1999). Reversible deformation occurs in all aguifer systems as a result of the cyclical
rise and fall of groundwater levels associated with short and longer term climatic cycles. Permanent
ground subsidence can occur when pore water pressures in the aquifer fall below their lowest historical
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point, and the particles in the aquifer skeleton are permanently rearranged and compressed. This type of
deformation is most prevalent when confined afluvial aguifer systems are overdrafted. Confined aquifer
systems (“pressure aquifer systems") undergo much larger changes in porewater pressure during
groundwater withdrawal than unconfined systems (“water table aquifer systems”). In addition, alluvial
aquifer systems often include aquitards with a high clay content. When water pressures in the confined
aquifer fall, water drains from the aquitards and the relatively open and weak pore structure in the clay
strata undergoes a permanent collapse and compression.

In the San Joaquin Valley, an area of approximately 5,200 square miles has experienced ground
subsidence in excess of 1 foot (Ireland, 1988). The greatest amount of subsidence, over 29 feet,
occurred in the western part of the valley southwest of the town of Mendota. Most of the subsidence
occurred during periods of increasing groundwater demand and decreasing groundwater levels
{pressures) in the confined aquifer system from the 1920s to the 1970s. In the western portion of the San
Joaquin Valley, where the greatest subsidence was recorded, groundwater levels in the deep confined
aquifer system dropped by over 400 feet during this period, and were declining at a rate of about 10 feet
per year in some areas as of 1960 (Galloway, et al.,, 1899). Since the 1970s, ground subsidence has
continued at a much slower rate in some locations, but has generally stopped due to increased surface
water deliveries and recovering groundwatér levels. Most of the area in which subsidence occurred is
underlain by the Corcoran Clay, which is the major regional aquitard that separates the San Joaquin
Valley's confined and unconfined aquifer systems (Sections 2.4 and 3.4).

Ground subsidence of up to approximately 1 foot has been documented west of the City of Madera, in the
vicinity of Madera Ranch, despite the fact that the area has been subject to extensive groundwater
pumping from both above and below the Corcoran Clay over the last 100 years (Jones & Stokes, 2005).
Jones & Stokes therefore concluded that significant ground subsidence was not likely to be associated
with MID's Water Supply Enhancement Project (Section 3.13). The eastern boundary of the subsidence-
affected area coincides approximately with the eastern extent of the Corcoran Clay (Ireland, 1986) and
does not extend beneath the Site, despite the fact that significant greundwater pumping has also
occurred in the Site vicinity. In conclusion, significant ground subsidence is not expected to be
associated with the proposed casino project because subsidence has not been a significant problem in
the Madera area despite significant historical pumping, the area that has been impacted does not extend
beneath the Site, and the Site is underlain by an unconfined aquifer system, which is less susceptible to
pumping induced subsidence.

6.6 Potential for Surface Water Impacts

According to the Spring 2006 groundwater contour map provided by the DWR (2008) and presented as
Figure §, groundwater occurs at a depth 185 feet below the ground surface near the Site and the
surrounding area is generally level. There is no known hydrologic connection between groundwater and
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surface water in this area and impacts to surface water resources are not likely to occur as a result of
project groundwater pumping.

6.7 Cumulative Impacts

Future trends in groundwater levels near the Site would be determined by a combination of the drawdown
effects caused by pumping at the Site, the existing regional declining trend in groundwater elevations,
interference drawdown from other groundwater pumpers (e.g., the City of Madera), and changes in water
levels due to other causes (e.g., artificial groundwater recharge, changes in groundwater management
practices, or climatic trends). A regional declining trend has been documented at approximately 1 to 3
feat per year in the Madera subbasin in the vicinity of the Site. This trend appears to be corroborated
near the Site by long-term well hydrographs (Figures 6, 7 and 8). However, these hydrographs also
show periods of lower and most recently significantly greater rates of water level decline. The effect of
groundwater pumping at the Site will be a small amount of additional drawdown in a finite area around the
Site.

The Madera subbasin has been determined to be in a state of overdraft (Sections 3.6, 3.7. 3.8, 3.2 and
3.13); that is, the groundwater removed by pumping exceeds recharge, and as a result basin storage and
groundwater levels are both declining with undesirable side effects. The basin overdraft has been
estimated to be approximately 100,000 AFY {Jones & Stokes, 2005). Based on the water demand and
supply analysis for 2030, it is anticipated that the overdraft in the valley floor area will grow to about
155,000 AF per year if no mitigation action is taken (KDSA, 2008). The project pumping of approximately
8 to 278 gpm (18 to 450 AFY) would cause a very small increase in the current basin overdraft of
approximately 0.02 to 0.5 percent. Note that this estimate does not consider any of the mitigation
measures described in the following section.

Two recent Federal court decisions have resulted in the allocation of significant surface water resources
to the protection of endangered fish in the San Joaquin River and the Sacramento-San Joaquin Delta. A
Federal Court ruling in 2005 found that contracted irrigation diversions form the San Joaquin River at
Friant Dam violated the Federal Endangered Species Act because they jeopardized endangered salmon
in the San Joaquin River drainage. Subsequent rulings required the release of water from the dam to
maintain minimum flows protective of fish. This has resuited in partial curtailment of irrigation diversions
by the CVP to the Friant-Kern Canal and the Madera Canal. In addition, a September 2007 Federal court
decision imposed rules to protect defta smelt, and put significant restrictions on the diversion of water
from the Sacramento-San Joaguin Delta to the SWP and CVP, resulting in further curtailment of
contracted deliveries via those water supply systems,

Reductions in water supply deliveries via the SWP and CVP may be expected t6 continue at least over
the next several years, while both local and regional solutions are scught to the complex water supply
issues raised by these curtailments. The Draft State Water Project Delivery Reliability Report {DWR,
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2007} represents the state of water affairs if no actions for improvement are taken. |t shows a continued
eroding of SWP water delivery reliability under the current method of moving water through the deita.
The analysis shows that annual SWP deliveries would decrease virtually every year in the future (93% of
future years). These reductions would amount to a 20% reduction from current levels about one-fourth of
the time, and greater than 30% in one-sixth of future years.

The Madera County IRWMP (KDSA, 2008) discusses several efforts being pursued in the county which
are intended to conjunctively address both surface water supply and groundwater overdraft issues. Other
efforts are being pursued on a regional basis. The reduction in available surface water deliveries could
result in increased reliance on groundwater as a water supply, the impact of the Delta Smelt and Friant
Dam decisions is dependant on a complex series of factors, and cannot be reliably predicted in the
context of this study.

6.8 Potential Mitigation Measures

6.8.1 Groundwater Level Monitoring

The actual drawdown impacts from using groundwater to supply the proposed projects, and actual
regional water level trends on which these drawdown impacts are overprinted, can only be accurately
assessed with the implementation of a properly designed monitoring program. Such a program would
allow documentation of the actual distance-drawdown relationship in the vicinity of the Site, local ambient
groundwater level trends and the potential influence of interference drawdown from other water users in
the area. This information in turn can be used to evaluate the effectiveness of the hydrogeological
mitigation measures that are being considered as part of the project, and can form the basis for
assessment of impacts to well owners in the Site Vicinity.

A groundwater level monitoring program could include existing wells and/or new wells installed for the
project. We recommend that a monitaring program be designed based on an evaluation of completion
data and lithologic logs for existing wells that may be available for that purpose. The monitoring program
should include at least two wells completed at depths shallower than 250 feet and two wells completed at
depths between 300 and 600 feet. Ideaily, one shallow and one deep monitoring well should be located”
within ¥z mile of the proposed project pumping well(s) to evaluate near-Site drawdown associated with the
project. The other shallow and deep maonitoring wells shouid be located between 1 and 2 miles from the
pumping well(s), near the estimated lateral limit of significant drawdown associated with the project. 1f
existing wells are used, they should not be used for water production within one month of being
measured. Also, the monitoring wells should not be located near wells that are being actively pumped.
We recommend that water level measurements begin at least one year prior to project development to
develop sufficient baseline data, and that both spring and fall measurements be taken.

Data from groundwater level monitoring that is conducted by DWR can be used to assess the ongoing
regional groundwater level frend in the Madera subbasin and establish a regional haseline.
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6.8.2 On-Site Hydrogeologic Mitigation Measures Considered as Part of Site
Development

Several mitigation measures are included as part of the proposed project, which will reduce the
drawdown impact of on-Site pumping for water supply. Key measures that are planned include Best
Management Practices (BMPs) that promote infiltration of storm water runoff from developed portions of
the Site, and on-Site disposal of treated wastewater. BMPs for enhancing infiltration of storm water runoff
have the potential to increase the rate of natural recharge at the Site, while on-Site disposai of treated
wastewater will return groundwater originating from the casino wells back to the aguifer. As discussed
below, the effectiveness of these measures to reduce drawdown impacts is directly proportional to the
rate of new recharge compared with the pumping rate.

Since buildings and pavements are relatively impermeable to storm water, such “hardscape” development
increases runoff and decreases recharge to groundwater relative to pre-development conditions. The
primary function of storm water BMPs is usually to decrease the amount or rate of runoff entering
waterways from impermeable hardscape development. However, an important secondary function is to
recapture as recharge some of the storm water that would otherwise flow from the Site as runoff. Storm
water BMPs that are planned for the project include routing of storm water runoff to landscaped areas
where feasible, conveying storm water via vegetated swales instead of concrete-lined V-ditches, and
constructing a storm water detention basin to retain a portion of the storm water at the Site, where it will
evaporate or percolate into the subsurface while detained in the basin. The effectiveness of these BMPs
in promoting recharge depends on soil and climatic conditions, available space, Site layout and BMP
design. Typically, site or development canstraints are such that only some of the pre-development
recharge is recovered, but if enough space is available and soil conditions are favorable, a storm water
detention basin can be designed to percolate several times the amount of pre-development recharge.

To add perspective on the potential effectiveness of storm water BMPs to mitigate drawdown from the
development of on on-Site groundwater supply, we have compared the potential rate of recharge from
implémentation of these BMPs to the projected rate of groundwater pumping. (The effect on drawdown
will be proportionally the same as the rate of additional recharge divided by the pumping rate.) The area
of the Site that will be developed with buildings and pavements encompasses approximately 40 acres.
Given that the annual precipitation in the Site area is just under 12 inches and that a reasonable pre-
development percolation rate from precipitation in a semi-arid environment is about 12 percent, the
annual pre-development recharge in portions of the Site proposed for hardscape development
{approximately 40 acres) is approximately 1.6 million gallons. This recharge rate is equivalent to
approximately 3 gpm, or about 1.6 percent of the projected groundwater pumping rate at the Site under
Alternative A with recycling (190 gpm). Thus, if the recharge in developed area were increased by an
additional 3 gpm (or 100 percent over pre-development conditions, a reasonable gain if BMPs are
constructed in a way that promotes infiliration), the projected drawdown would be decreased by only 1.6
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percent. In conclusion, the planned BMPs are expected to be effective in reducing or controlling runoff,
but are likely to have only a limited benefit in terms of reducing the drawdown impacts of pumping.

Recharge from on-Site disposal of treated wastewater is likely to have a more significant mitigating effect
because the recharge rate is much greater than that generated by implementation of storm water BMPs.
Wastewater from the casino deveiopment will be treated in an on-Site wastewater treatment plant to a
level meeting or exceeding tertiary treatment standards. The treated wastewater will then be either: (1)
disposed at the Site in a leach field, (2) disposed at the Site in a spray field, (3) a combination of these
two on-Site disposal alternatives, (4) disposed off-Site via surface water discharge or (5) discharge to the
local sewer system. If wastewater recycling is implemented, the demand for pumped groundwater will be
reduced and a portion of the recycled water will be used for landscape irrigation. Wastewater recycling
will be conducted unless the Site is connected to the local sewer systemn. Figure 14 presents a diagram
showing the anticipated water and wastewater balance for Alternative A with water recycling using
information provided in the Water and Wastewater Feasibilify Study report by HydroScience
{HydroScience, 20086).

As shown on Figure 14, under Alternative A with water recycling, approximately 270,000 gallons per day
of wastewater will be treated by the wastewater treatment plant. Approximately 107,000 gpd of this
amount will be reused by the development in recycled water applications. Of the remaining 163,000 gpd,
approximately 20,000 gpd will be applied to fandscaped areas as irrigation water and 143,000 will be
disposed via land application using a spray field, a leach field, or a combination of the two. Reasonable
percolation rates were estimated for each of these treated wastewater streams using professional
judgment.

Figure 14 shows estimated recharge rates for disposal of 143 000 gpd of treated wastewater assuming
either spray disposal (resulting in an estimated recharge rate of 10 gpm) or leach field disposal (resulting
in an estimated recharge rate of 89 gpm). The spray and leach field disposal alternatives shown on
Figure 14 are assumed to be combined with landscape irrigation disposal of 20,000 gpd (for which the
estimated recharge rate is 3.5 gpm). Based on this analysis, we estimate that the range of recharge that
may be expected from the on-Site application and disposal of treated wastewater (under Alternative A
with water recycling) will range from approximately 13.5 to 92.5 gpm. This rate of additional recharge will
reduce the drawdown impact from using an on-Site groundwater source by an amount proportional to the
groundwater pumping rate, or between approximately 7 to 49 percent under Alternative A.

The additional recharge that may be induced by on-Site disposal of wastewater and implementation of
storm water BMPs under Alternatives A, B and C with wastewater recycling is summarized in the table
below.
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. . Stofmwatér. | Tofal Rarige (% of

A "ematwé - lfrigation.” e e e )
L Laso oL sBMPs < Pumping Rate).
A+ Recycling 190 gpm 89 10 35 3 9% to 50%
B + Recycling 110 gpm 59 7 35 2 11% to 64%
C + Recycling 12 gpm 6 1 1 1 25% to 67%

Notes:

1. For the purposes of this analysis, we have assumed that no groundwater recharge would be derived if treated wastewater is
discharged to off-Site surface water, howaver, some water of the discharged water would be expected to percolate through off-Site
stream beds.

As shown above, the percent reduction in drawdown impact would be slightly greater under Alternatives B
and C with water recycling, because the wastewater disposal rate is greater relative to the rate at which
groundwater is extracted. Under each alternative, if treated wastewater is disposed via a leach field, the
recharge rate is expected to be in the upper end of the range; whereas, if the treated wastewater is
disposed in a spray field, the recharge rate is expected to be in the lower end of the range. In actual
practice, a combination between landscape, spray field and leach field application for wastewater
disposal may be selected.

6.8.3 Off-Site Hydrogeologic Mitigation Measures Considered as Part of the Project

The tribe has executed a Memorandum of Understanding (MOU) with the Madera lrrigation District (MID)
to contribute to its recharge efforts to help address overdraft in the groundwater basin in which the project
is located. The tribe’s contribution covers recharge of 450 acre-feet per year of water to the groundwater
basin, which is equal to the project water demand of Alternative A without recycling.

6.8.4 Potential Mitigation Measures for Impacts to Nearby Wells

Impacts to nearby wells will result from a combination of the documented regional declining trend in
groundwater levels and the added affect of interference drawdown frem groundwater pumping associated
with the proposed project. The amount of project-related interference drawdown that may be expected
has been predicted as a function of distance (Figure 11) and at the known off-Site well locations (Tables
1 and 2). The actual amount of interference drawdown associated with the project and the future rate of
regional groundwater level decline will be determined from the proposed groundwater level monitoring
program (Section 6.7.1). We recommend that these data from the monitcring program be used in the
proposed mitigation program to distinguish the portion of impacts to nearby wells that is project related vs.
the portion that is attributable to regional declining groundwater level trend. At least one year of baseline
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data and one year of data after project pumping begins should be collected prior to implementation of the
mitigation/cost reimbursement program outlined below.

The following mitigation measures for impacts to nearby wells are proposed:

» Reduction in usable well life (Impacts 1 and 2) —The tribe would reimburse the owners of wells
that become unusable within 30 years of the onset of project pumping for a portion of the
prevailing, customary cost for well replacement or deepening. The percentage of the cost
reimbursed by the tribe would depend upon the degree to which the well's usable life is shortened
as determined from data gathered during the groundwater level monitoring program and water
level data gathered by others. Specifically, the following approach will be used:

o Regional groundwater monitoring data for the period between the time that pumping for
the project begins and the well becomes unusable will be analyzed using a best-fit line
approach to determine the regional rate of groundwater level decline in feet per year;

o Groundwater monitering data for the project will be used to assess the amount of
drawdown in feet experienced by the affected well for which the project is responsible;

o The number of years by which the well's life is shortened due to the project will be
calculated by dividing the amount of drawdown induced by the project by the calculated
annual rate of regional water level decline; and

o The tribe will reimburse the well owner for the cost of replacing or deepening the
unusable well at a rate of 10 % of the customary and prevailing cost for each year that
the well life is shortened due to the project.?

» Groundwater level faliing near or below pump intake (Impact 3) — The concept of usable well life
can also be applied to this impact, except that the well's usable life is extended by lowering the
pump intake. The time period until a pump intake requires lowering depends on a number of
well-specific factors that are not known at this time and can be less than or greater than the range
of remaining weli lifetimes listed in Table 1. However, the impact of project pumping on
shortening this time period would be similar to the impact on shortening well life, and will be
determined using the same approach.

o The tribe would reimburse the owners of wells with pumps that require lowering within 30
years of the onset of project pumping for a portion of the prevailing, customary cost for

Z Reimbursement at a rate of 10 % of costs per year of well life lost assumes that the reasonable
minimum expected service life of a well would be at least 10 years beyond the time of installation. Thus,
the time-value of well use is conservatively estimated to be 10 % of the value of the well per year.
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this service. Specifically, the number of years the project has shortened the usable life
of the well with the pump at the original depth will be calculated using the approach
outlined above. Reimbursement will occur at a rate of 10 % of the cost of lowering the
pump or pump intake for each year that the well's life with the pump at its original position
is shortened.

o Inorder to be eligible, the well owner would need to provide the tribe with documentation
of the well location and completion data, including pump intake depth, and that the well
was constructed and usable before project pumping was initiated. The tribe must be
made aware of the cost reimbursement claim prior to lowering of the pump intake, so that
the need for possible well deepening, replacement or rehabilitation can be assessed. At
the tribe’s discretion, compensation may be paid toward well deepening, replacement or
rehabilitation in lieu of lowering the pump intake.

e Increased Electrical and Maintenance Cost (impact 4) — Based on our analysis, operators of wells
utilized for domestic purposes and limited agricultural or industrial pumpers are not expected fo
experience significant increases in their electrical costs as a result of groundwater pumping for
the proposed project. The tribe would reimburse well owners pumping more than 100 AF/year for

their additional annual electrical costs at the prevailing electrical rate based on the following
formula®

KWhrfyear = {qallons Pumped/year} x (feet of interference drawdown)
1621629

» In order to qualify for reimbursement, the well owner must provide proof of the actual annual
volume of water pumped. As an alternative to annual payments, a one-time lump sum payment
of a mutually agreeable amount could be made.

® This formula is derived from combining the following two formulas:

KW input = ([Pump brake horsepower] x 0.7457) / (motor efficiency)

Pump brake horsepower = {[gpm] x [feet of water] x [specific gravity]) / (3960 x [pump efficiency])
Where:
specific gravity = 1,
typical moter efficiency = §5%; and

typical pump efficiency = 60%
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* No reimbursement would be made available for wells installed after operation of the project wells
commences.

= For any of the above impacts, the tribe may choose at its discretion to provide the well owner with
a connection to a local public or private water supply system in lieu of the above mitigation
measures, at reduced cost in proportion to the extent the impact was caused by project pumping.

The known owners of identified wells within 2 miles of the proposed project pumping well would be
notified of the mitigation program outlined above before project pumping begins. We recommend that the
tribe contract with a third party such as the County of Madera to oversee this mitigation program.
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7. POTENTIAL IMPACTS OF THE NORTH FORK SITE DEVELOPMENT
ALTERNATIVE ON OFF-SITE GROUNDWATER LEVELS AND WELLS

The average daily groundwater pumping rate for the North Fork Alternative (Development Alternative D)
would be about 27,000 gpd (17 gpm) without water recycling and 14,000 gpd {10 gpm) with water
recycling (HydroScience, 2006). We understand that Alternative D would be supplied by installing one or
two new pumping wells near the center of the North Fork Site, drilled to at least 500 feet bgs, or by using
the existing water supply well currently at that location (Chad Broussard, AES, personal communication,
February 20086).

The proposed pumping rate of 10 to 19 gpm is comparable to or lower than the reported yields of existing
wells in the area of the North Fork Site for which information was obtained (Section 5.5), but exceeds the
median well yield reported for welis drilled in eastern Madera County (Todd, 2002). Therefore, it appears
likely that the aquifer could produce water at the proposed rate if one or more wells were installed, as
needed. However, the drawdown resulting from this pumping cannot be predicted at this time, due to the
lack of available data on groundwater ievels or aquifer parameters in the North Fork area. In addition,
due to the nature of fractured granitic aquifers, such properties are usually site-specific and highly
variable from one location to another.

Possible effects on nhearby wells could range from no impact at all to a well going dry or its pumping
capacity being significantly reduced. A new pumping well could also cause a similar range of effects on
existing springs. Drawdown effects from the new well could be felt at a considerable distance if the well is
screened in a long fracture system. Mitigation measures similar to those described in Section 6.7 would
be available to counter impacts from the proposed pumping.
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CONCLUSIONS
The Madera Site

The Madera Site lies within the San Joaquin Valley and is underiain by at least 700 feet of
unconsolidated Pleistocene and Holocene age deposits, including groundwater-bearing sands,
gravels and silts. The E-clay or Corcoran Clay, generally regarded as a significant aquitard, is
not believed to be present beneath the Madera Site.

Groundwater elevation data were not available for the Madera Site, but DWR interpretations
based on records for nearby wells exhibit an overall decline in groundwater levels of
approximately 115 feet between 1958 and 2006, with the current groundwater level interpolated
as being about 195 feet bgs. The dominant influence on groundwater flow in the area over the
last 15 years appears to be a pumping depression located between the cities of Madera and
Chowchilla.

Comparison of local well hydrographs and precipitation records shows short-term correlations
between rainfall amount and groundwater levels, but also a long-term decline in groundwater
leveis that is independent of climatic factors.

An analytical model was prepared to examine the effects on off-Site groundwater levels and wells
of the three proposed Development Alternatives with and without water recycling incorparated.
The average groundwater pumping rates considered are as follows:

Alternative A — 273,000 gallons per day {gpd) {190 gpm) with recycling and 400,000 gpd
(278 gpm) without recycling;

Alternative B — 166,000 gpd (115 gpm) with recycling and 251,000 gpd (174 gpm) without
recycling; and

Alternative C — 11,000 apd (8 gpm) with recycling and 23,000 gpd (16 gpm) without
recycling.

Based on the modei, the predicted drawdown at the Madera Site boundary would be as follows:
Alternative A: 6.4 feet with recycling and 9.3 feet without recycling;
Alternative B: 3.8 feet with recycling and 5.8 feet without recycling; and
Alternative C: 0.3 feet with recycling and 0.5 feet without recycling.

The predicted drawdown decreases to approximately 1.5 feet at a distance of 2 miles for
Alternative A without recycling (the worst case) and about 1 foot for Alternative A with recycling
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and Alternative B without recycling. Drawdown of less than 1.5 feet is probably not significant
relative fo seasonal or short term water level changes in this area.

» Records for 259 water production wells within 2 miles of the Site were obtained from the
California Department of Water Resources (DWR). All of these wells are expected to experience
some amount of interference drawdown from the project, as follows:

Alternative A: 1.0 to 4.9 feet with recycling and 1.5 to 7.2 feet without recycling;
Alternative B: 0.5 to 3.0 feet with recycling and 0.9 to 4.5 feet without recycling; and
Alternative C: less than 0.3 feet with recycling and less than 0.5 feet without recycling.

* A combination of interference drawdown from the project and the documented regional declining
greundwater level of 1.85 feet per year may result in four different potential impacts to nearby
wells. These are:

1. The well going dry;
2. The water level in the well falling so low that the well is no longer usable;

3. Impacts 1 or 2 occur, but the well pump intake can be lowered to extend the life of the
well; and/or

4. Increased operational costs.

« [mpacts 1 and 2 were evaluated in terms of projects impact an the usable lifetime of nearby wells.
Given long term groundwater level trends, there are 68 wells less than 250 feet deep that are
either dry or at risk for going dry or becoming unusable in the next 36 years without development
of the project. Because actual future water level trends cannot be accurately predicted, the
usable lifetime of these wells may be shorter or longer. Based on the observed long term trends
and the predicted interference drawdown associated with project pumping, the project will shorten
the remaining usable lifetimes of these wells by 1 to 3 years. The actual contribution of project
pumping to the shortening of usable lifespans of nearby wells will be determined based on a
groundwater monitoring program to be implemented as part of the project’'s mitigation program.

» Impact 3 can only be evaluated based on well-specific information that is not generally avaitable
at this time. We recommend that this impact be evaluated on case-by-case basis during the
mitigation phase of the project.

« A reasonable range for increased operational costs (Impact 4) was evaluated by simulating
several different well, pump, water level and interference drawdown configurations. In general, it
was found that increased costs for residential well operators are not expected to be significant.
Increased costs for agricultural, industrial or municipal welt owners with annual pumping
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requirements in the range of hundreds to several thousand dollars may be expected to range
from several hundred to several thousand dollars. {For the pumps modeled, the maximum cost
increase represents an approximately 2 percent increase in the user's overall pumping costs.)
The only City of Madera well close enough to the site to experience these types of impacts is
currently used only for standby and fire suppression purposes, so significant cost impacts are not
expected.

+ On a regional basis, the project will contribute slightly (approximately 0.02 to 0.5 percent) to an
existing imbalance between groundwater pumping and recharge {overdraft). Significant ground
subsidence is not anticipated as a resuit of the project.

» Implementation of a drawdown monitoring program is recommended to document actual
drawdown from the project as well as regional water level trends and interference drawdown from
other nearby groundwater pumping. Data from the program can be used to establish baseline
conditions, evaluate the effectiveness of measures designed to mitigate drawdown, and to assess
appropriate mitigation for nearby impacted well owners.

« Drawdown and overdraft impacts can be mitigated to some extent by implementation of Best
Management Practices (BMPs) in the proposed construction and infiltration from on-Site land
application of treated wastewater from the deveiopment. The effectiveness of these mitigation
measures was estimated to be 9 to 50 percent for Alternative A, 11 to 64 percent for Alternative
B, and 25 to 67 percent for Alternative C, depending on the extent to which spray field or leach
field application is used for disposal. In addition to the above, the tribe has executed a
Memorandum of Understanding (MOU) with the Madera rrigation District (MID) to contribute to its
recharge efforts to help address overdraft in the groundwater basin in which the project is located.
The fribe's contribution covers recharge of 450 acre-feet per year of water to the groundwater
basin, which is equal to the project water demand of Alternative A without recycling.

* All the wells in the area will experience impacts from the prevailing regional decline in
groundwater levels. The following alternatives for mitigation of significant project-related
interference drawdown impacts are being considered, to the extent the impact is attributable to
project pumping as distinguished from the regional trend:

Impacts 1 and 2 : Reimbursement for well replacement, rehabilitation or deepening;
Impact 3: Reimbursement for pump replacement or re-setting;
Impact 4. Compensation for increased cost;

At the tribe’s discretion, providing a connection to a local public or private water system,
for any and/or all potential significant impacts.
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8.2 The North Fork Site

« The North Fork Site overlies granitic basement rocks, within which groundwater is present in
fractures. There is little available information on groundwater occurrence, levels, flow, or storage,
and such information is usually very Site-specific in such a setting. However, groundwater is
widely used for domestic supply in the area, with wells reportedly achieving yields of between 10
and 240 gpm.

» The average day groundwater pumping rate for the North Fork Alternative (Development
Alternative D) would be about 27,000 gpd (19 gpm) without water recycling and 14,000 gpd (10
gpm) if recycling is incorporated. We understand that Alternative D would be supplied by
installing one or two new pumping wells near the center of the North Fork Site, drilled to at least
500 feet bgs, or by using the existing water supply well currently at that location.

¢ The proposed pumping rate of 10 to 19 gpm is comparable to the reported yields of existing wells
in the area of the North Fork Site for which information was obtained (Section 5.5), but exceeds
the median well yield reported for wells drilled in eastern Madera County (Todd, 2002).
Therefore, it appears likely that the aquifer could produce water at the proposed rate if one or
more wells were installed, as needed. However, the drawdown resulting from this pumping
cannot be predicted at this time, due to the lack of available data on groundwater levels or aquifer
parameters in the Nerth Fork area, and the general uncertainty in estimating aquifer parameters
in fractured granitic aquifers without site-specific data.
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9. CLOSURE/LIMITATIONS

This report has been prepared for the exclusive use of Analytical Environmental Services, Inc. as it
pertains to the assessment of the effects of the use of groundwater to supply the proposed North Fork
Casino development near Madera and North Fork, Madera County, California. Qur services have been
performed using that degree of care and skill ordinarily exercised under similar circumstances by
reputable, qualified environmentaft consultants practicing in this or similar locations. No other warranty,
either express or implied, is made as to the professional advice included in this report. These services
were performed consistent with our agreement with our client.

Opinions and recommendations contained in this report apply to conditions existing when services were
performed and are intended only for the client, purposes, locations, time frames, and project parameters
indicated. We do not warrant the accuracy of information supplied by others or the use of segregated
portions of this report.
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Infrastructure and Environment
2330 E. Bidwell, Sulte 150
WorleyParsons 330 . Bkl Sl 15
Telephone: +1 916 817 3931
Facsimile: +1 916 983 1435
warleyparsons.com

Table 2 - Construction Details and Predicted Drawdown for
DeegEesr Wells Within Two Miles of the Site

CLIENT:
PROJECT No.: N0492 DATE: 1-Auc-08
LOCATION: North Fork Rvan Farrell

(NG

resources & energy

{v

e, recycll cycling):..recys ‘
irigation 49 L] 45
1973 irrigation 295 199-291 48 29 4.4
1998 irrigation 700 265-698 4.5 28 42
1570 irrigation 300 205-295 2,500 01 42 i 26 38
1965 domyirr M2 182-310 2,700 116 4.0 58 24 37
1995 irrigation 510 220-510 2,800 3zt 38 55 23 35
1990 industrial 400 unknown 3,200 199 36 53 2.2 33
1980 domestic 4386 295-420 3,200 219 35 5.2 2.2 33
121 1998 irrigation 716 264-708 3,300 508 3.5 51 21 32
364 1990 domestic 319 none 3,600 120 33 4.8 20 30
358 1988 domestic 260 220-260 3,800 68 3.2 46 1.9 29
430 2003 domestic 380 300-360 3,800 165 3.2 46 1.9 2.9
M 2002 domestic 280 264-276 4,000 84 3.1 4.5 1.8 2.8
387 1997 domestic 328 268-328 4,000 128 3.1 4.5 19 28
357 1988 domfind 292 none 4,100 92 3.0 4.4 18 27
432 2003 domestic 300 240-300 4,200 102 20 43 18 27
422 2001 domestic 300 240-300 4,300 104 29 4.2 1.8 28
78 2002 domestic 304 288-300 4,300 101 29 42 18 28
365 1991 domestic 275 160-260 4,300 67 29 42 1.8 28
390 1997 domestic 351 291-351 4 500 151 28 4.1 1.7 28
421 2001 domestic 360 300-360 4 600 160 27 4.0 1.7 25
429 2003 domestic 360 300-360 4 600 160 27 4.0 1.7 25
388 1997 domestic 317 257-317 4,800 124 26 39 18 24
400 1993 domastic 320 280-320 4,800 121 2.6 38 1.6 24
66 2002 domestic 326 306-322 4,800 125 26 38 16 24
118 1978 irrigation 536 214-532 4,200 339 2.6 38 16 24
120 1971 irrigatian 500 273-386 4,900 191 26 38 16 24
117 1978 irmigation 588 210-584 5,000 387 26 38 16 24
371 1983 domestic 329 unknown 5,000 130 26 a8 16 24
414 1999 domestic 300 240-300 5,000 104 26 3.7 16 23
405 unknown 330 270-330 5,100 13 25 3.7 15 23
73 1993 domestic 335 275-335 5,200 136 25 36 15 23
122 2001 unknown 400 200-400 5,300 204 24 36 1.5 22
409 1998 domestic 340 300-340 5,400 147 2.4 35 15 22
44 2002 domestic 300 240-300 5,400 104 2.4 3.5 14 2.2
269 1994 domestic 312 252-312 5,500 110 2.4 3.4 1.4 292
369 93 domestic 360 300-360 5,500 161 23 34 1.4 21
413 1999 domestic 340 280-340 5,600 148 23 34 1.4 21
431 2003 domestic 360 300-360 5,900 161 22 32 13 20
380 1992 domestic 295 0-295 6,000 55 22 32 13 20
433 2004 domestic 300 237-300 8,000 108 22 31 13 20
80 1972 irrigation 306 228-393 6,100 187 21 31 13 20
419 1998 domestic 340 280-340 6,200 147 21 31 13 18
142 1978 municipal 600 240-600 5,200 422 21 31 13 19
417 2001 domestic 340 280-340 6,200 147 21 31 13 19
356 1988 domestic 255 215-255 6,200 57 21 30 1.3 1.9
106 1979 industrial 277 197-273 6,300 88 21 3.0 13 1.9
73 1978 irrigation 307 200-300 8,300 97 20 3.0 1.2 1.9
425 1998 domestic 340 280-340 6,300 142 20 30 1.2 19
100 1998 domvirr 370 unknown 6,500 170 20 298 1.2 1.8
399 1993 domestlc 315 265-315 6,500 121 20 29 1.2 1.8
313 1997 domestic 272 243-272 6,500 88 2.0 29 1.2 1.8
270 1993 domestic s 255-315 6,600 125 1.9 28 1.2 1.3
426 2002 domestic 320 260-320 6,700 122 1.9 28 12 18
415 2000 domestic 360 300-360 6,700 170 1.9 28 1.2 18
55 1989 domestic 280 240-280 6,800 80 1.9 28 11 17
401 1993 domestic 340 280-340 6,800 148 1.9 2.7 1.1 17
) 1975 irnigation 516 200-512 6,900 312 19 2.7 11 17
376 1995 domestic 336 276-336 6,900 143 19 27 1.1 17
385 1906 domestic 300 240-300 6,900 §07 1.8 27 1.1 1.7
239 1969 domestic 275 215-275 6,900 82 1.8 27 11 1.7
302 1997 domestic 356 296-356 7.000 161 1.8 27 11 17
428 2003 domestic 360 297-360 7,000 164 1.8 27 1.1 17
385 1996 domestic 345 275-345 7,100 155 1.8 26 1.1 16
393 1993 domestic 315 255-315 7,100 118 1.8 26 1.1 18
60 1993 industrial 540 240-340 7.200 139 1.8 28 1.1 1.6
408 2000 domestic 340 300-340 7,200 141 18 28 1.1 16
381 1998 domestic 355 295-355 7,200 158 18 26 1.1 16

§

Teblos 1 and 2 and Fig 12 WXLS Page 10f3



Infrastructure and Envirenment

WorleyParsons 2330 €, Bidwell, Suite 150

Folsom, CA 95630 USA
Telephone: +1 916 817 3931
Facsimile: +1916 983 1935
worleyparsons.com

Table 2 - Construction Details and Predicted Drawdown for
Dequsr Wells Within Two Miles of the Site

CLIENT:
PROJECT No.: N0492 DATE: 1-Aua-08
LOCATION: North Fork . BY: Rvan Farrell

N> +
E:

resources & energy

. 26 . 1.6

325 2001 domestic 340 280-340 7,300 151 1.7 2.5 11 16
26 1994 domestic 315 255-315 7,400 117 1.7 25 1.0 16
367 unknown  unknown 340 280-340 7,400 147 1.7 25 1.0 16
403 1994 domestic 310 250-310 7,500 116 1.7 25 1.0 15
383 1994 domestic 315 255-315 7,500 120 17 2.5 1.0 15
420 2001 domestic 360 300-360 7,500 161 1.7 2.4 1.0 15
82 1972 irmigation 308 185-304 7.500 104 1.7 24 1.0 1.5
423 2001 domestic 300 240-300 7.500 110 17 2.4 1.0 1.5
377 1995 domestic 340 280-340 7,600 148 1.7 24 10 15
233 1987 domestic 260 200-260 7,600 63 1.6 24 1.0 15
53 1988 domestic 274 unknown 7,600 74 16 24 10 15
416 2000 domeslic 300 240-300 7,600 110 16 24 1.0 15
389 1997 domestic 375 315-375 7,700 178 16 24 1.0 1.5
128 1978 irrigation 525 182-525 7,700 334 16 2.4 1.0 1.5
411 1999 domestic 340 280-340 7,700 145 16 2.4 1.0 1.5
427 1974 irrigation 330 190-3268 7,700 140 16 23 1.0 1.5
326 2001 domestic 340 280-340 7,800 150 16 2.3 1.0 1.5
382 1982 domestic 300 240-300 7.900 110 18 2.3 1.0 1.4
39 1992 domestic 380 300-380 7,900 190 16 23 0.9 14
394 1994 domestic 336 unkngwn 8,000 143 ‘15 23 09 1.4
48 1985 irmigation 316 180-312 8,000 115 1.5 2.3 0.9 1.4
77 1970 irrigation 501 192-489 8,000 281 1.5 22 0.9 14
412 2000 domestic 340 280-340 8,000 147 1.5 2.2 0.9 1.4
410 1998 domestic 340 300-340 8,000 142 1.5 22 0.9 1.4
135 1980 industrial 252 nene 8,100 79 1.5 2.2 0.9 1.4
51 1983 domestic 284 268-280 8,200 79 1.5 2.2 0.9 1.4
385 1985 domestic 300 240-300 8,200 110 1.5 22 0.9 1.4
418 1998 domestic 340 280-340 8,300 147 1.5 22 0.9 1.4
89 1993 domestic 3 unknown 8,300 143 1.5 22 0.9 13
260 1997 domestic 336 276-336 8,400 140 15 2.1 0.9 13
378 1994 domestic 340 280-340 8,500 147 1.4 21 0.9 13
134 1978 irrigation 525 170-525 8,600 346 1.4 21 09 13
407 1994 dormestic 300 240-3G0 8,600 107 1.4 21 09 13
424 2001 domestic 340 280-340 8,700 145 1.4 20 09 13
63 1999 damaestic 400 220-400 8,700 200 1.4 2.0 08 13
23 1992 domestic 300 220-300 8,800 a9 1.4 2.0 0.8 1.3
99 2000 domastic 300 240-300 8,900 f]1] 1.4 20 0.8 1.3
54 1989 domfirr 337 none 8,900 137 1.4 20 08 1.2
250 1993 domestic 338 273333 9,000 143 1.3 20 0.8 1.2
238 1989 domestic 250 210-250 9,000 56 13 20 0.8 12
264 1993 domaestic 313 253-113 9,000 121 13 20 0.8 1.2
57 1990 privata 315 275-315 9,100 115 1.3 19 08 12
152 2001 domestic 300 240-300 9,100 124 13 19 0.8 1.2
312 1994 domestic 365 305-365 9,100 173 1.3 1.9 0.8 1.2
25 1998 irrigation 836 294-836 9,100 633 13 1.9 0.8 1.2
207 1985 domestic 330 270-300 9,100 133 1.3 1.9 0.8 1.2
263 1998 domestic 340 280-340 9,100 146 1.3 19 0.8 1.2
259 1997 domestic 353 293-353 9,200 160 13 19 0.8 1.2
283 2002 domestic 320 260-320 8,200 127 13 19 08 1.2
308 1995 domestic 359 299-359 8,200 174 13 19 08 1.2
95 1998 domestic 335 275-335 9,200 135 13 19 08 1.2
307 1882 domestic 320 240-320 9,200 135 13 1.9 0.8 1.2
15 1979 irmigation 630 250-630 9,300 420 1.3 19 0.8 1.2
282 2000 domestic Is0 300-360 9,300 163 1.3 1.9 08 1.2
274 1999 domestic 320 260-320 9,300 135 1.3 1.9 0.8 1.2
5 1978 irrigation 456 210-450 9,400 240 1.3 1.9 0.8 1.2
258 1997 domestic 352 292-352 9,400 163 13 19 048 1.2
277 2000 domestic 360 300-360 9,400 162 13 19 08 1.2
29 2002 domestic 282 266-278 © 9,400 78 13 19 08 12
151 2001 domestic 300 240-300 9,460 119 13 19 0.8 1.2
2m 1985 domestic In 271-331 9,400 131 13 19 08 12
149 1984 domestic 330 270-330 9,500 150 13 18 0.8 1.2
309 1985 domestic 300 240-300 9,500 119 1.3 1.8 0.8 1.2
18 1991 domestic 302 290-208 9,600 87 1.2 1.8 na 1.1
245 1993 domestic 340 280-340 9,600 155 12 1.8 08 1.1
94 1898 domestic 356 296-356 9,600 166 1.2 1.8 0.3 1.1
87 1988 domestic 280 240-280 9,500 79 1.2 1.8 0.7 1.1

Tablos 1 and 2 and Fig 12 v6XLS Page2of3 B/2/2008
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WorleyPa rsons 2330 E. Bidwell, Suite 150

Folsom, CA 995?3%#5‘;331
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Table 2 - Construction Details and Predicted Drawdown for
Deener Wells Within Two Miles of the Site

CLIENT: AES
PROJECT No.: N0492 DATE: 1-Aua-08
LOCATION: North Fork : Ran Farrell

Trngahion 1.2 1.8 0.7 .

88 1990 domestic 200-280 9,600 80 12 18 0.7 11
248 1995 domestic 280-340 8,700 151 1.2 1.8 0.7 1.1
33 1982 irrigation 274-366 9,700 182 1.2 138 0.7 1.1
g 1998 domestic 0-460 9,700 252 1.2 1.3 0.7 1.1
61 1994 domestic 300-312 8,700 113 1.2 18 0.7 1.1
262 1998 domastic 295-355 8,700 164 1.2 18 0.7 1.1
42143 2003 irrigation 295-592 9,700 300 1.2 18 0.7 11
37 1991 domestic 310-318 9,700 123 1.2 1.8 07 11
273 1998 domestic 280-340 9,800 145 1.2 18 0.7 1.1
255 1992 domestic 220-300 9,800 108 1.2 18 0.7 1.1
92 1995 domestic 273-333 9,800 132 12 18 0.7 1.1
279 2000 domestic 280-340 9,800 146 12 1.8 0.7 1.1
148 1690 private 250-280 9,800 110 1.2 1.8 0.7 1.1
253 1992 domestic 260-320 9,800 131 1.2 1.7 0.7 1.4
197 1995 domestic 280-340 9,900 149 1.2 1.7 0.7 1.1
266 1993 domestic 3156 255-315 9,900 130 1.2 17 07 11
6 1984 domestic 295 none 9,900 84 12 1.7 07 11
45 1974 irrigation 292 170-290 9,900 108 1.2 1.7 07 1.1
314 1997 domestic 300 240-300 9,900 120 1.2 1.7 07 1.1
267 1993 domestic 340 280-340 10,000 149 1.2 17 0.7 1.1
449 1987 damyire 278 264-276 10,000 79 1.2 17 0.7 11
212 2001 domestic 340 280-340 10,000 139 1.2 1.7 Q.7 1.1
278 2001 domestic 340 280-340 10,000 152 1.2 1.7 0.7 1.1
261 1997 domestic 355 295-355 16,100 163 1.2 1.7 07 1.1
97 1994 domestic 315 255-315 10,100 118 12 1.7 0.7 1.1
241 1990 domestic 260 220-260 10,100 68 1.1 1.7 0.7 1.1
150 1999 domestic 360 300-360 10,200 185 1.1 17 0.7 1.0
284 20062 domestic 360 300-360 10,200 177 1.1 1.7 0.7 1.0
350 1988 domestic 260 200-260 10,200 69 1.1 1.7 0.7 1.0
38 1992 irgation 436 unknown 10,200 256 1.1 1.7 0.7 1.0
324 2000 domestic 340 280-340 10,200 149 11 17 0.7 1.0
361 1989 domestic 280 200-280 10,300 89 1.4 1.7 0.7 1.0
275 1999 domestic 320 260-320 10,300 134 1.1 1.6 0.7 1.0
337 2003 domestic 360 300-360 10,300 180 11 16 0.7 1.0
200 1995 domestic 361 301-361 10,300 163 1.1 186 0.7 1.0
271 1994 domestic 330 270-330 10,400 143 11 1.6 07 10
249 1995 domestic 320 265-320 10,400 137 1.1 16 0.7 1.0
74 1989 domestic 300 unknown 10,400 89 1.1 16 07 1.0
321 2000 domestic 340 280-3440 10,400 158 11 1.6 0.7 1.0
215 1999 unknown 320 260-320 10,400 120 1.1 16 0.7 1.0
86 1993 domestic 312 252-312 10,500 113 i1 16 0.7 10
198 1995 domestic 340 280-340 10,500 138 1A 16 0.7 10
281 2000 domestic 350 290-350 10,600 150 14 16 07 10
363 1990 domestic 260 220-260 10,600 78 11 16 Q.7 1.0
402 1993 domeslic 350 290-350 10,600 165 11 16 Q.7 1.0
22 2003 irrigation 420 unknown 10,600 208 1.1 16 07 1.0
278 2000 domestic 350 280-350 10,700 165 1.1 16 0.6 1.0
23 1976 domestic 264 190-260 10,800 48 10 15 0.6 1.0
203 1995 domestic 350 290-350 10,900 153 1.0 15 06 09
85 1968 domestic 260 200-260 11,000 61 1.0 15 08 0.8
19 1592 irmigation 350 338-346 11,000 134 1.0 15 0.8 0.8
3 1966 unknown 428 210-420 11,000 208 10 15 0.6 0.9
10 1994 domestic 335 unknhown 11,000 123 10 15 0.6 0.9

Notes:
. Approximate locations of wells are plotted on Figure 10, Locations were plotted based on sketched maps available from DWR or addresses and were not field ver

1

2. bgs = below ground surface,

3. Range represents the top and bottom of the reported screened intervals and may include multiple screened intervals. Nanpe means the well has an open bottom.

4. Approximate distance from center of the area designated far instaliaton of project water supply well(s) (see Figure 10) rounded to the nearest 100 feat.

5. Estimated difference between the bottom of the well and the reported groundwater levet at the well Jocation in 2006 (Figure 5). In casa the bottom of the reportad s
interval does not extend to the bottom of the well, the bottem of the screened interval is used.

6. Predicted drawdown based on analytical mode! {Figure 11}, rcunded to the nearest 0.1 foot

Tables 1 and 2 and Fig 12 vB.XLE Paga3of3 822008
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Appendix A

DWR interpretations of groundwater elevation in the Madera
subbasin




Madera Groundwater Basin

Spring 1958, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer
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Ciecleimor: Bese mep created from current USGS 1:24,000 ard 1:100,000 maps.
Some base map features may not have been present {l.e. rcads, canals,

raservoirs) for the waler year shown.
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Contours are dashed where inferred. Contour interval is 1C, 20 and 40 feet.

Source:
DWR (www sjd.water.ca.gov/groundwater/basin_maps/index.cfm)
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Madera Groundwater Basin

Spring 1962, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer

Scale of Mles
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Cisclzimer: Base mzp created from cument USGS 1:24,000 and 1:100,000 meps.
Scme base map features may not have been present (i.e. rcads, canals,

reservoirs) for the water year shown.
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Contours ara dashed whare inferred. Contour intarval is 1C, 20 and 50 feet.

Source:
DWR (www.sid.water.ca.gov/groundwater/basin_maps/index.cfm)
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Madera Groundwater Basin

Spring 1969, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer

Scale of Mlles
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Cigclaimer. Basa map ceated from cunent USGS 124,000 and 1:100,000 mzps.
Some base map features may not have been present (l.e. roads, canals,
reservoirs) for the water year shown,
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Contours are dashed whera inferred. Centour interval is 10, 20 and 50 feet.
Source:

DWR (www.sid.water.ca.gov/groundwater/basin_maps/index.cfm)
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Madera Groundwater Basin

Spring 1970, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer

Scale of Mles
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Disclzimer: 3asa map created fram current USGS 1:24,000 and 1:100,000 maps.
Some base map features may not have been present (l.e. roads, canals,
reservoirs) for the water year shown.
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Contours are dashed where inferred. Contour interval is 10, 20 and 50 feet.

Source:
DWR (www sjd.water.ca.gov/groundwater/basin_maps/index.cfm)
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Madera Groundwater Basin

Spring 1976, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer

Soale of Miles
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Digclaimer: Base map created from curent USGS 1:24,000 and 1:100,000 maps.

Scme base map features may not have been present (i.e. rcads, canals,

reservoirs) for the water yaar shown.
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Contours ara dashed where inferred. Contcur interval is 10 and 20 feet.
Source:

DWR (www.sid.water.ca.gov/groundwater/basin_maps/index.cfm)
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Madera Groundwater Basin

Spring 1984, Lincs of Equal Elevation of
Water in Wells, Unconfined Aquifer

Scale of Miles
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Disclaimer: Easo map craated from cumront USGS 1:24,000 and 1:100,00C maps.
Some basz man features may not have been present (i.e. roads, canals,
reservoirs) for the water year shown.
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Madera Groundwater Basin

Spring 1989, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer
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Madera Groundwater Basin

Spring 1990, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer
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Contours are dashad where infaerred. Contour interval is 10 and 20 feet.

Source:
DWR (www.sid.water.ca.gov/groundwater/basin_maps/index.cfm)
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Madera Groundwater Basin

Spring 1991, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer
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Madera Groundwater Basin
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Madera Groundwater Basin

Spring 1998, Lines of Equal Elevation of
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Madera Groundwater Basin

Spring 2001, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer
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Madera Groundwater Basin

Spring 2002, Lines of Equal Elevation of
Water in Wells, Unconfined Aquifer
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Madera Groundwater Basin

Spring 2003, Lines of Equal Elevation of
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Appendix B
Data regarding wells near the North fork site
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Saction 4

North Fork Hotel and Casing Water and Wastewater Feasibility Study

Table 4-2: Existing Groundwater Wells at the North Fork Site

Screan Dapth
Wall From({lt] To{(ft) Dlameter  Total Dapih Dapth to Discharge Rate Year of Wel
Number (inches) {f} Groundwater [ft) {opm) Instatiation
100 - - 614 700 355 4 1993
11 - - 5 100 kT 25 1978
102 - - - 1075 440 5 1631
103 - . 518 450 385 100 1965
134 - - [ 3-1¢] 275 220 15 1535
105 - - 6 825 100 25 1985
06 . - 6 118 ws 300 15 1995
107 . . 6 525 495 18 $095
108 . - 8 12 275 BS 5 1985
109 . . 8 1/2 300 145 3 1988
110 . - 658 120 . 30 1975
111 . . 8174 300 Co] 9 202
112 . - 8 46D 107 2.5 1804
113 . . 858 300 48 2 1972
114 . . 8 450 . 1 1980
11% - - 812 280 185 20 1487
116 - - 658 575 - 15 1476
17 - - 7 150 3% 20 1967
118 . - 6172 475 120 8 190t
149 - - 6 174 500 %0 12 1984
120 - - - 350 - 1.5 1978
121 . . 61/4 100 64 15 1934
122 - N 614 150 50 30 2002
123 - - 558 280 - 4 1976
124 - - 658 550 81 25 1909
125 . - 6144 550 - 5 193
126 . . - 530 - 40 1999
127 . . 614 1000 . 4 1891
128 - . - 590 575 3 2002°
129 - - 8 5/8 105 [ 100 1688
130 - . [ 400 &5 10 19945
13 - - 7 325 111 2 1681
132 - - B8 83 &5 7 1987
200° - - 6 155 - - 1880
200" . . 5 355 85 3.5 1681
202 - - 8 300 31 1.5 1683
203° - - - 74 33 5 1459
204° . . 7 220 21 1.5 1871
205° - - 7 70 27 § +973%
208° . - 7 230 160 2 1073
207 » - 7 200 18 15 1973
208° . . 55/8 60 - 30 1972
205° . . 8 aon 172 4 1983°
“Source: Dopartment of Wattr Rezources
SwWel was daepened, ‘
*Not incivded on figure because keation Rfonmation on welt log was incompicte.
“Well log indicated weil was jocated within Scuth Fark Endlan Reservation.
O well tog indicatod well was located withs: Indian Mission off Cossodel Road.
Raote: Wel lacations shown in Figure 4.3 are epproximate.
060330 NORTH FORK W & WW DRAFT FS (VBLOOG Page 4-7

March 2006

Hydroscisnce Enginsers, Inc.

DRAFT



Appendix C
Evaluation of well pump electrical consumption
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