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1.0 Introduction

HydroScience Engineers, Inc. (HSe) was retained by Analytical Environmental Services
(AES) to prepare this Water and Wastewater Feasibility Study for four proposed site
development alternatives for the Ione Band of Miwok Indians Casino and Hotel Project.
This study will be used to support the Environmental Impact Statement (EIS) being
prepared by AES for the project. The scope of the study includes site background and
field investigations, an evaluation of facility requirements, and a preliminary design of
onsite water and wastewater facilities.

This report is organized into the following sections:
* Projected Flows
* Water Supply and Treatment
* Regulatory Requirements
* Wastewater Treatment and Disposal

= Conclusions

1.1 Background

The proposed project is located on the southern border of the City of Plymouth, in
Amador County, California and is bound on the west by State Highway 49. A project
Vicinity and Location Map are provided in Figure 1-1. Figure 1-2 shows those parcels
included within the project scope. A table is also provided on Figure 1-2 listing the
Assessors Parcel Numbers (APN) and the size of those said parcels. The total project
site is approximately 228.04-acres in size. An aerial view is shown in Figure 1-3.

1.2 Project Description

Four alternative designs are being considered for the site. Three of the alternatives
include variations of a casino and hotel, and the fourth includes a retail center. The four
alternatives are as follows:

e Alternative A “Preferred Alternative” - Phase I includes a casino with 2,000 slot
machines, 40 table games, and restaurant/bar areas (Figure 1-4). Phase II will
add a 250-room hotel and a 1,200 seat event center, as shown in Figure 1-5.

e Alternative B - Phase I includes a casino with 1,500 slot machines, 30 table
games, and restaurant/bar areas (Figure 1-6). Phase II will add a 250-room hotel
and a 1,200 seat event center, as shown in Figure 1-7.

W&WW FEASIBLITY STUDY (V7) 1-1
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SECTION 1 WATER & WASTEWATER FEASIBILITY STUDY

e Alternative C - A casino with 1,000 slot machines, 20 table games, and
restaurant/bar areas as shown in Figure 1-8.

e Alternative D - A regional shopping center as shown in Figure 1-9.

Related facility area (square footage) estimates for each alternative are further
summarized in Table 1-1.

TABLE 1-1
Facility Area (ft?) Estimates
Alternative
Facility A B C D
Casino
Slot Machines 50,000 37,500 25,000 -
Table Games 15,000 11,250 7,500 -
Back of House Service and Support 20,000 18,000 15,250 )
Areas
Food and Beverage 20,000 20,000 18,500 -
Public and Misc. Areas 15,000 14,000 13,000 -
Hotel 166,500 166,500 - -
Event Center 30,000 30,000 - -
Retail
Anchor Stores - - - 42,625
Inline Shops - - - 80,625
Project Totals (ft%) 316,500 297,250 79,250 123,250

1.3 Objectives

The goal of this study is to identify and evaluate the water supply and wastewater
service requirements for each of the project alternatives on a preliminary design level.
Specific objectives of this study are to:

e Estimate water and wastewater flows for the site alternatives; and

e Evaluate facility requirements for acquiring water and wastewater service.
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2.0 Projected Flows

This section outlines the design criteria and general assumptions for estimating the
wastewater production and water demand anticipated for the Project. The analysis
begins with estimates on wastewater flow, since unit wastewater flow for the various
services and customers is more readily available than water usage information. This
data is subsequently used to back-calculate the corresponding water demand.

In addition to the water and wastewater flows, recycled water demand and its influence
on the water demand and wastewater disposal requirements were also evaluated.
Reclamation has the dual advantage of reducing the net potable water demand and the
wastewater disposal requirements, since potable water demand traditionally needed for
landscape irrigation and toilet flushing, for instance, can be satistied with recycled
water. At the same time, treated wastewater that would normally require disposal can
instead be applied for beneficial reuse. The extent to which the reclamation program
affects the potable water demand and wastewater disposal requirement is also
summarized in this section.

2.1 Wastewater Flows

Facility programs are used to calculate the wastewater flows for the proposed site
layout alternatives. The facility program provided for each site alternative describes
what type of restaurants are proposed and the respective number of seats, the number
of hotel rooms, slot machines, gaming tables, square footage of facility areas, and the
like. From these descriptions and quantities, unit wastewater flows (gallons per day per
unit) can be estimated. Tables 2-1 through 2-4 provide estimated wastewater flows for
the four proposed site layout alternatives. Due to the size and complexity of the
information used to generate the condensed results presented in Tables 2-1 through 2-4
refer to Appendix A for the complete versions of Tables 2-1 through 2-4.

Casinos differ from other business establishments in the hours that they are open, the
type of services they provide, and occupancy rates. A casino is open 24-hours per day
with times during each day when more guests are present than others. The peak times
of the day vary slightly depending on the surrounding community but they typically
have a pattern to the rate of occupancy. In this report the occupancy or use of the
casino and hotel has been divided up into weekdays and weekends. Weekdays are
from Monday through Friday when occupancy and flows are the lowest. Weekends are
typically two days long, Saturday and Sunday.

W&WW FEASIBLITY STUDY (V7) 2-1



SECTION 2 WATER & WASTEWATER FEASIBILITY STUDY

Based on assumed flows from other similar casinos there are, during the above-
mentioned weekdays and weekends, times of the day when the casino has a lower or
higher occupancy rate. For example, during a typical weekday in the morning and
early afternoon the casino has an occupancy rate of roughly 30 to 40 percent as
compared to the late afternoon, evening, and night the casino may have a 60 to 70
percent occupancy rate.

For Tables 2-1 through 2-4 the estimated flows are based on a summation of flows for
two 12-hour cycles, a 12-hour morning (a.m.) cycle and a 12-hour evening (p.m.) cycle.
The rates of occupancy for the a.m. and p.m. cycles changes dramatically for weekdays
and weekends.

An average estimated wastewater flow is calculated using the weekday and weekend
flows. The average is calculated assuming five days of weekday plus two days of
weekend flows. The average wastewater flow is useful in determining the design
average day water demand and design wastewater disposal flow.

It is assumed that the casino and hotel heating and air conditioning system will include
cooling towers. As shown in Tables 2-1 through 2-4, the assumed average day flow
associated with the cooling towers is 15,000 gpd. For the Ione Rancheria project it is
assumed that the average day blow down rate is also 15,000 gpd.

Although wastewater flows from a hotel vary throughout the day the hotel occupancy
is not dependent on the same a.m. and p.m. rates as the casino. Therefore, the Tables 2-
1 through 2-4 show the same hotel occupancy rates for the a.m. and p.m. periods.

Tables 2-1 through 2-4 show the term “I&I”. This is an abbreviation for inflow and
infiltration, which is typical in older gravity sewer collection systems or in areas of poor
surface drainage and high groundwater. I&I is calculated as a percentage of the
influent flow. For this project zero (0) percent is used, as this project will be a new
construction and may contain a minimal length of PVC gravity sewer pipe and pressure
force mains.

The tables” show a “Calculated Peaking Factor”, which is for a reference check only, as
the flows for weekday and weekend were calculated using estimated a.m. and p.m.
occupancy rates for 12-hour cycles. The peaking factor is equal to the flow divided by
the weekday flow.

W&WW FEASIBLITY STUDY (V7) 2-2



TABLE 2-1

Estimated Wastewater Flows for Site Layout Alternative A, Phase | and Il

Square Use Typical WEEKDAY Typical WEEKEND AVERAGE Day
Footage Quantity Units Frequency Subtotal Flow/Unit Flow Flows Flows Flows ?
(ft®) (each) (each) (uses/day) (units) (gpd/unit) (gpd) (gpd) (gpd) (gpd)
Casino
Slots 50,000 2,000 seats 12 24,000 4 96,000 50,400 96,000 63,429
Tables (40 tables @ 7 seats per table) 15,000 280 seats 12 3,360 4 13,440 7,056 13,440 8,880
Employees 1,412 employees 3 4,236 13 55,068 22,027 34,418 25,567
Restaurants 20,000
Buffet 250 seats 12 3,000 4 12,000 4,800 10,500 6,429
Restaurant #1 (Specialty) 100 seats 10 1,000 10 10,000 4,000 8,750 5,357
Coffee Bar 10 seats 12 120 3 360 144 315 193
Sports Bar 50 seats 12 600 3 1,800 720 1,575 964
Public &Miscellaneous Areas 15,000 0.0 0 0 0 0
Back of House (refer to employees) 20,000 0.2 4,000 1,600 2,500 1,857
Cooling Towers (Average Estimated Waste Flow) 1 LS 20,000 15,000 15,000 15,000
Parking 3,039 spaces 0.0 0 0 0 0
Hotel
Rooms 166,500 250 rooms 1 250 150 37,500 18,750 37,500 24,107
Event and Convention Center 30,000 0.2 6,000 2,400 3,750 2,786
Subtotal 316,500
Subtotal Daily Flows 126,897 223,748 154,569
1&I 0 0 0
Daily Flows 126,897 223,748 154,569
Calculated Peaking Factor 1.0 1.76 1.22
? 5/7 * weekday + 2/7 * weekend day
Peaking factors are back-calculated as a reference check only and are not used to calculate flows.
W&WW FEASIBLITY STUDY (V7) 2-3



TABLE 2-2

Estimated Wastewater Flows for Site Layout Alternative B, Phase | and II

Square Use Typical WEEKDAY Typical WEEKEND AVERAGE Day
Footage Quantity Units Frequency Subtotal Flow/Unit Flow Flows Flows Flows ?
(ft®) (each) (each) (uses/day) (units) (gpd/unit) (gpd) (gpd) (gpd) (gpd)
Casino
Slots 37,500 1,500 seats 12 18,000 4 72,000 37,800 72,000 47,571
Tables (40 tables @ 7 seats per table) 11,250 280 seats 12 3,360 4 13,440 7,056 13,440 8,880
Employees 1,230 employees 3 3,390 13 47,970 19,188 29,981 22,272
Restaurants 20,000
Buffet 250 seats 12 3,000 4 12,000 4,800 10,500 6,429
Restaurant #1 (Specialty) 100 seats 10 1,000 10 10,000 4,000 8,750 5,357
Coffee Bar 10 seats 12 120 3 360 144 315 193
Sports Bar 50 seats 12 600 3 1,800 720 1,575 964
Public &Miscellaneous Areas 14,000 0.0 0 0 0 0
Back of House (refer to employees) 18,000 0.2 3,600 1,440 2,250 1,671
Cooling Towers (Average Estimated Waste Flow) 1 LS 20,000 15,000 15,000 15,000
Parking 3,001 spaces 0.0 0 0 0 0
Hotel
Rooms 166,500 250 rooms 1 250 150 37,500 18,750 37,500 24,107
Event and Convention Center 30,000 0.2 6,000 2,400 3,750 2,786
Subtotal 297,250
Subtotal Daily Flows 111,298 195,061 135,230
1&I 0 0 0
Daily Flows 111,298 195,061 135,230
Calculated Peaking Factor 1.0 1.75 1.22
? 5/7 * weekday + 2/7 * weekend day
Peaking factors are back-calculated as a reference check only and are not used to calculate flows.
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TABLE 2-3

Estimated Wastewater Flows for Site Layout Alternative C

Square Use Typical WEEKDAY Typical WEEKEND AVERAGE Day
Footage Quantity Units Frequency Subtotal Flow/Unit Flow Flows Flows Flows ?
(ft®) (each) (each) (uses/day) (units) (gpd/unit) (gpd) (gpd) (gpd) (gpd)
Casino
Slots 25,000 1,000 seats 12 12,000 4 48,000 25,200 48,000 31,714
Tables (40 tables @ 7 seats per table) 7,500 140 seats 12 1,680 4 6,720 3,528 6,720 4,440
Employees 852 employees 3 2,556 13 33,228 13,291 20,768 15,427
Restaurants 18,500
Buffet 250 seats 12 3,000 4 12,000 4,800 10,500 6,429
Restaurant #1 (Specialty) 0 seats 10 0 10 0 0 0 0
Coffee Bar 0 seats 12 0 3 0 0 0 0
Sports Bar 50 seats 12 600 3 1,800 720 1,575 964
Public &Miscellaneous Areas 13,000 0.0 0 0 0 0
Back of House (refer to employees) 15,250 0.2 3,050 1,220 1,906 1,416
Cooling Towers (Average Estimated Waste Flow) 1 LS 20,000 15,000 15,000 15,000
Parking 1,579 spaces 0.0 0 0 0 0
Hotel
Rooms 0 0 rooms 1 0 150 0 0 0 0
Event and Convention Center 0 0.2 0 0 0 0
Subtotal 79,250
Subtotal Daily Flows 63,759 104,469 75,391
1&I 0 0 0
Daily Flows 63,759 104,469 75,391
Calculated Peaking Factor 1.0 1.64 1.18
? 5/7 * weekday + 2/7 * weekend day
Peaking factors are back-calculated as a reference check only and are not used to calculate flows.
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TABLE 2-4
Estimated Wastewater Flows for Site Layout Alternative D

Typical Typical
Square Use WEEKDAY WEEKEND
Footage Quantity Units Frequency Subtotal Flow/Unit Flow Flows Flows AVERAGE Day Flows ?
(ft}) (each) (each) (uses/day) (units) (gpd/unit) (gpd) (gpd) (gpd) (gpd)

Retail

Anchor Stores 42,625 0 seats 0.2 8,525 3,410 5,328 3,958

In-Line Shops 80,625 0 seats 0.2 16,125 6,450 10,078 7,487

Employees 720 employees 3 2,160 13 28,080 11,232 17,550 13,037
Restaurants

Restaurant #1, Short Order 50 seats 10 500 4 2,000 800 1,750 1,071

Restaurant #2, Conventional Sit Down 50 seats 6 300 10 3,000 1,200 2,625 1,607

Coffee Bar 10 seats 12 120 3 360 144 315 193
Parking 650 spaces 2.0 1,300 520 813 604
Subtotal 123,250
Subtotal Daily Flows 23,756 38,459 27,957
1&1 0 0 0
Daily Flows 23,756 38,459 27,957
Calculated Peaking Factor 1.0 1.62 1.18
@ 5/7 * weekday + 2/7 * weekend day
Peaking factors are back-calculated as a reference check only and are not used to calculate flows.
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A summary of estimated wastewater flows for the four site layout alternatives is
provided in Table 2-5 below.

TABLE 2-5

Estimated Wastewater Flows (gpd)®

Site Layout Alternative A B C D
Phasel Phasell Phasel Phasell

Weekday Day 105,800 126,900 90,100 111,300 63,800 23,800

Weekend Day 192,500 233,700 153,800 195,100 104,500 38,500

Average Day ? 130,600 154,600 108,300 135,200 75,400 28,000

@ 5/7 * weekday + 2/7 * weekend day
® Wastewater flows rounded to the nearest 100.

2.2 Water Demands

There are many uses for domestic water in the proposed project. The water supplied or
purveyed form the site will have the following uses.

Cooking Bath Tubs Water Features
Cleaning Restrooms Pools and Hot Tubs
Dishwashing Sinks Landscaping
Consumption Janitorial Cooling Towers
Showers Laundry

The domestic water demands are calculated from the estimated wastewater flows. It is
assumed that there is a 5 percent loss in the domestic water flow as it becomes
wastewater due to losses such as consumption, evaporation, and leakage.

There are three components to water usage in a cooling tower.

Evaporation - Water is evaporated over the tower to release heat and cool the
HVAC system.

Blow Down - As water evaporates the impurities left behind become more
concentrated. Therefore after a specified number of cycles, the water is wasted,
otherwise known as blow down water.

Drift Losses - A percentage of the water is lost and unaccounted.

The total evaporation and drift loss is assumed to equal the assumed wasting rate or
blow down of the cooling towers; 15,000-gpd.
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No sizing of the cooling towers or water demands are provided at this time to better
estimate the water demand and wastewater flows generated by the cooling towers.
Therefore, for simplification it is assumed that this project mimics a similarly sized
casino with a blow down rate almost equal to the evaporation and drift losses. The
estimated total demand for the Preferred Site Layout Alternative A, Phase 1 and 2 is
30,000-gpd, (15,000-gpd evaporation & drift losses + 15,000-gpd blow down).

Water is also used for landscaping irrigation. For the Site Layout Alternatives A, B, and
C it is assumed that a total of 2.0-acres of landscaping will be installed with an average
water demand of 5,000-gpd/acre. A total water demand of 10,000-gpd is assumed for
Alternatives A, B, and C. Site Layout Alternative D is assumed to have only 1.0-acre of
landscaping and an assumed water demand of 5,000-gpd.

Table 2-6 shows estimated water demands as a function of estimated wastewater flows.
Weekday, weekend, and average day flows are provided. It is assumed that 5 percent
of water used is lost to consumption and other factors, and does not become part of the
wastewater flow.
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TABLE 2-6
Estimated Water Demands Without Recycled Water (gpd)
A B C D
Phase | Phase Il Phase | Phase Il
Casino
Slots 66,767 66,767 50,075 50,075 33,383 --
Tables 9,347 9,347 9,347 9,347 4,674 --
Employees 26,913 26,913 23,444 23,444 16,239 13,723
Restaurants
Buffet 6,767 6,767 6,767 6,767 6,767 -
Specialty 5,639 5,639 5,639 5,639 0 --
Short Order - - -- - - 1,128
Conventional Sit Down - -- -- -- -- 1,692
Coffee Bar 203 203 203 203 0 203
Sports Bar 1,015 1,015 1,015 1,015 1,015 --
Back of House (refer to employees) 0 0 0 0 0 -
Public & Miscellaneous Areas 1,955 1,955 1,759 1,759 1,491 --
Cooling Towers (Blow Down) 15,789 15,789 15,789 15,789 15,789 --
Cooling Towers (Evaporation & Drift)’ 15,789 15,789 15,789 15,789 15,789 -
Parking 0 0 0 0 0 635
Hotel
Rooms 0 25,376 0 25,376 -- --
Convention Center 0 2,932 0 2,932 - -
Retail
Anchor Stores - - - - - 4,166
In Line Shops -- -- -- -- -- 7,881
Water Demands
Weekday Day 126,500 148,600 109,800 132,200 82,100 1,200
Weekend Day 206,600 250,500 176,500 220,300 125,000 1,900
Average Day Demand # 150,200 178,500 129,800 158,100 95,100 29,400
Average Day Landscape Irrigation b 10,000 10,000 10,000 10,000 10,000 5,000
Recommended Water Supply ° 160,200 188,500 139,800 168,100 105,100 34,400

% Water demands = wastewater flows / 0.95

® Estimated at average daily demand of 5,000 gpd/acre landscaping. Type and acreage of landscaping assumed.
¢ Recommended water supply = average day demand plus landscape irrigation.
¢ Assume water demand for evaporation and drift losses are equal to blow down waste.

W&WW FEASIBLITY STUDY (V7)
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The recommended water supply is the average day demand plus landscape irrigation
demand. It is assumed that the proposed water storage tank will provide enough
storage to handle the higher weekend water demands. During weekday flows when
the demand is less than the average day demand the water storage tank will fill to again
provide weekend reserves. Therefore the average day demand is used to size the water
supply recommended from the onsite well(s) and/or the offsite service connection(s).

2.3 Recycled Water

Recycled water in this report means wastewater that has been treated sufficiently to
meet the California Department of Health Services’ (DHS) comprehensive recycled
water regulations that define treatment processes, water quality criteria, and treatment
reliability requirements for public use of recycled water. These regulations are
contained in Title 22, Division 4, Chapter 3 of the California Administrative Code, more
commonly referred to as Title 22.

Approved by the State in December 2000, Title 22 prescribes recycled water criteria and
divides them into several categories based upon the extent of public access or risk of
exposure. In general, Title 22 regulations are more stringent for uses with high potential
for public contact and less stringent for uses with low potential for public contact.
Depending on the use, Title 22 establishes four levels of treatment required for recycled
water: undisinfected secondary, undisinfected secondary-23, undisinfected secondary-
2.2, and disinfected tertiary.

Disinfected Tertiary Recycled Water. This category of recycled water includes secondary
effluent that has undergone tertiary treatment and has been disinfected to a level such
that the median coliform bacteria in the water does not exceed 2.2 MPN per 100 mL.
Title 22 defines the tertiary treatment process as wastewater that has been oxidized,
coagulated, clarified, and filtered. The recycled water turbidity should not exceed 2
NTU on average, should not exceed 5 NTU more than five percent of the time during
any 24-hour period, and should never exceed 10 NTU.
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2.3.1 Design Criteria

To estimate the extent of the potable water applications that could be substituted with
recycled water, average water usage for each facility was broken down according to the
possible applications. These applications and their typical usage breakdowns are
summarized in Table 2-7. All toilet flushing and landscaping can be dual-plumbed for
use with recycled water. It is assumed that approximately 50 percent of the water
demand for the cooling towers can be converted to recycled water use. The percent
reduction in potable water demand use is then estimated on a basis of percent
replacement by recycled water.

TABLE 2-7
Breakdown in Typical Domestic Water Uses at Varying Facilities

WATER DEMAND

FACLTY ISl Banng  Gookna: Laundy. Cooing, Lendscebe ecoucrion
Casino 72%" - 28% - - - 72%

Events center 72%" . 28% . - . 72%

Restaurant 27% - 53% 20% - - 27%

Hotel 27% 50% 8% 15% - - 27%

Retail 72%" - 28% - - - 72%

Cooling - - - - 100% - 50%

Towers

Landscape 100% 100%

Irrigation

& Can be converted to recycled water service.
® Source: Irvine Ranch Water District
RW = Recycled Water

2.3.2 Recycled Water Demands

The use of recycled water at this casino and hotel for the use of flushing toilets, urinals,
and the cooling towers would reduce the water demand. In similar facilities operating
in California, such as Thunder Valley Casino and Cache Creek Casino & Hotel, they
have historically recycled approximately 40% +/- of the wastewater flow for recycled
water use. Therefore for the purpose of this estimate, it is assumed that 40 percent of the
wastewater flow is recycled and used for such purposes. Table 2-8 shows the calculated
recycled water demands as a factor of the estimated wastewater flows. Note that due to
the fact landscape irrigation does not contribute to the wastewater flow, it has not been
included as part of the recycled water demand in Table 2-8.
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TABLE 2-8
Estimated Recycled Water Demands (gpd) ¢
Site Layout Alternative A B C D"
Phase | Phase I Phase | Phase Il
Week Day 42,300 50,800 36,000 44,500 25,500 n/a
Weekend Day 77,000 93,500 61,500 78,000 41,800 n/a
Average Day * 52,200 61,800 43,300 54,100 30,200 n/a

4 5/7 * week day + 2/7 * weekend day

® Alternative D does not include recycled water

¢ Recycled water demand = 0.40 * wastewater flow

Does not include landscape irrigation demand

Recycled water demands rounded to the nearest 100 gpd.

2.4 Water Demands with Recycled Water

The domestic water demand can be reduced by the recycled water demand, as shown in
Table 2-9. Landscaping water demands will be supplied by recycled water as an
alternative means of wastewater effluent disposal thereby reducing the summer time
disposal required.

TABLE 2-9
Estimated Water Demands with Recycled Water (gpd)
Site Layout Alternative A B C D¢
Phase | Phase I Phase | Phase Il
Average Day Water Demand ? 150,200 178,500 129,800 158,100 95,100 34,400
Recycled Water Demand 52,200 61,800 43,300 54,100 30,200 n/a

Recommended Domestic Water
Supply b 98,000 116,700 86,500 104,000 64,900 34,400

4 5/7 * week day + 2/7 * weekend day

® Recommended supply = average day domestic water less recycled water.

¢ Alternative D does not include recycled water and does include domestic supply of landscape irrigation.
Water demands rounded to the nearest 100 gpd.

Recycled water demand includes toilet flushing and process water.
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3.0 Water Supply

This section describes components necessary to provide water supply service to the four
project alternatives. It begins with a discussion of existing onsite facilities, source of
supply, and then details the water quality. The final aspect is a preliminary evaluation
of the water system requirements to deliver water to each of the four alternatives.

3.1 Existing Facilities

The proposed site contains eight parcels (APN: 10-200-003, 10-200-004, and 10-200-006
through 10-200-011) with existing water service from the City of Plymouth. The project
site is also within the service boundary of the Amador Water Agency (AWA). In
addition to AWA, there are several water supply wells located within a two mile radius
of the project site.

311 City of Plymouth

The City of Plymouth serves the local population via storing and treating surface water
from the Arroyo Ditch and treating groundwater from local wells. A water service
moratorium was placed on the City in February 1990, by the California Department of
Health Services (DHS), and limited future water service due to the lack of a reliable
water supply. The City plans to utilize the Arroyo Ditch, local wells, and additional
treated water from the AWA to provide the City with a reliable and redundant long-
term supply alternative.

312 Amador Water Agency

Amador Water Agency (AWA) serves the areas of Jackson, Martell, Sutter Creek, Sutter
Hill, Ione, Amador City, and Drytown, plus hundreds of customers between Lake
Tabeaud and Sutter Hill. The primary source of water is the Mokelumne River, which
is supplied from rainfall and snowmelt. This water is stored in Tiger Creek Afterbay
and Lake Tabeaud and is treated prior to distribution.

3.2 Water Supply

3.2.1 Groundwater Wells

Based on Department of Water Resources (DWR) Well Completion Reports (DWR Well
Logs) for all water supply wells within a two mile radius of the project site obtained by
Applied Engineering and Geology, Inc. (AEG), it would appear that approximately 36
domestic water producing wells located within and near the City of Plymouth. These
wells vary in depth from approximately 80 to 500 feet below ground surface (bgs), with
static water levels ranging from approximately 14 to 200 feet bgs. The majority of the
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wells are located on the western side of Plymouth. There are two wells located within
the City of Plymouth that are reported to produce water at a rate greater than 200 gpm.

There are approximately 87 domestic water-producing wells in the vicinity of the
project site. These wells vary in depth from approximately 100 to over 700 feet bgs. A
large percentage of the wells produce greater than 50 gpm.

Most of the wells located within the immediate vicinity of the project site are shown to
be low producing wells. With the exception of three wells, the wells are shown to
produce less than 15 gpm, with four wells producing less than five gpm.

Four existing onsite wells (M1, M2, H1, and H2), an onsite cistern (CIS), and two off-site
wells (M3, M4) were located during AEG's review. Their locations are shown in Figure
3-1. Of these wells, pumping tests were performed on M1, M3, and H1 by AEG. The
pump testing methods included: step-drawdown tests, constant rate tests, constant
yield/drawdown tests, and recovery tests. Table 3-1 presents AEG’s recommended
long-term well yields based on the pumping tests. A copy of the report prepared by
AEG on the pumping tests and water quality analysis is included as Appendix B.

TABLE 3-1
Recommended Long-Term Well Yields 2
Well Lower Limit Upper Limit Recommended Long-Term Well
Yields

M1 85 121 10

M3 31.9 45.6 38

H1 28.5 40.7 35

Total Recommended Yield 68.9 98.4 83

& All values shown in gallons per minute (gpm).
® Source: Applied Engineering and Geology, Inc., Pumping Test Report — lone Rancheria (August 2004).

3.2.2 Trucking

Potable water supply could be supplemented by purchasing water from an outside
distributor and trucking the water to the project site. Costs associated with trucking in
potable water are not provided in this report as they are dependent upon the volume of
water required and the location of the distributor.
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3.3 Potable Water Demand

As discussed in Section 2, two potable water demands were developed: one as a total
water demand and one with recycled water to supplement potable water consumption.
Table 3-2 presents a comparison of the average daily water demand with and without
the use of recycled water. The water demand presented is as a weighted average
between the weekday and weekend flows, and includes landscaping water demand.

TABLE 3-2
Comparison of Average Day Water Demand with and without Recycled Water (gpd)
Site Layout Alternative A B C D¢
Phase | Phase II Phase | Phase II
Average day domestic water
demand without recycled
water & 160,200 188,500 139,800 168,100 105,100 34,400

Average day domestic water
demand with recycled water b 98,000 116,700 86,500 104,000 64,900 34,400

#Includes landscape irrigation

L Recycled water includes landscape irrigation, toilet flushing, and process water.
¢ Alternative D does not include recycled water

Water demands rounded to the nearest 100 gpd.

3.4 Water Quality

AWA distributes high quality water that meets federal and state requirements for safe
drinking water. No additional treatment is required if obtaining water directly from
one of the AWA water treatment plants. Water quality information on AWA drinking
water is available from annual Consumer Confidence Reports published by the AWA.
Appendix C contains a copy of the Consumer Confidence Report for the AWA.

Additional water quality information is available from the wells located on and within
the vicinity of the project site. AEG collected water samples from each of the pumped
wells (AEG, 2004). Table 3-3 summarizes the results from the water samples taken from
the wells.
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TABLE 3-3
Groundwater Sampling Water Chemistry Results @
Analyte EPA Crit. M1 M3 H1
Method Quant.
Arsenic (ug/L) 6020 5.0 <5.0 <5.0 <5.0
Lead (ug/L) 6020 5.0 <5.0 <5.0 <5.0
Selenium (ug/L) 6020 5.0 <5.0 <5.0 <5.0
Thallium (ug/L) 6020 10 <10 <10 <10
Antimony (ug/L) 6010B 50 <50 <50 <50
Barium (ug/L) 6010B 20 50 <20 39
Beryllium (ug/L) 6010B 5.0 <5.0 <5.0 <5.0
Cadmium (ug/L) 6010B 10 <10 <10 <10
Cobalt (ug/L) 6010B 20 <20 <20 <20
Chromium (ug/L) 6010B 20 <20 <20 <20
Copper (ug/L) 6010B 20 440 <20 <20
Molybdenum (ug/L) 6010B 20 <20 <20 <20
Nickel (ug/L) 6010B 20 <20 <20 <20
Silver (ug/L) 6010B 10 <10 <10 <10
Vanadium (ug/L) 6010B 20 <20 <20 <20
Zinc (ug/L) 6010B 20 60 <20 <20
Mercury (ug/L) 7470 0.20 <0.20 <0.20 <0.20
Total Alkalinity (mg/L) 310.1 5.0 180 220 630
Bicarbonate as CaCO3; (mg/L) 310.1 5.0 180 220 630
Carbonate as CaCO3 (mg/L) 310.1 5.0 <5.0 <5.0 <5.0
Hydroxide as CaCOs3 (mg/L) 310.1 5.0 <5.0 <5.0 <5.0
Chloride (mg/L) 300.0 0.50 7.0 12 26
Fluoride (mg/L) 300.0 0.10 0.34 0.21 0.24
Nitrate as NO3 (mg/L) 300.0 2.0 <20 <20 <20
Sulfate as SO4 (mg/L) 300.0 2.5 2.2 60 230
Total Sulfides (mg/.L)" 376.2 0.05 33
Total Sulfides (mg/L) © 376.2 0.05 <0.05
MBAS (mg/L) 425.1 0.10 <0.10 <0.10 <0.10
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TABLE 3-3 (CONT)
Groundwater Sampling Water Chemistry Results 2

Analyte EPA Method Crit. M1 M3 H1
Quant.

Specific Conductance (umhos/cm) 120.1 1 340 480 1,00
Calcium (mg/L) 200.7/2340B 1.0 32 60 170
Magnesium (mg/L) 200.7/2340B 1.0 18 32 110
Potassium (mg/L) 200.7/2340B 1.0 3.4 <1.0 15
Sodium (mg/L) 200.7/2340B 1.0 23 11 30

Hardness as CaCO3; (mg/L) 200.7/2340B 1.0 160 280 860
pH (std. units) 150.1 -- 8.00 6.90 7.20
Total Dissolved Solids (mg/L) 160.1 10 200 360 910

& Results reported as micrograms per liter, unless otherwise noted.
b Sample collected during pumping test.
¢ Sample collected after pumping test was complete, but before water level in well had recovered.

3.5 Water Facilities

Due to the limited amount of available water supply in proximity to the project site, a
multitude of supply sources are anticipated to be required to meet the various
alternatives” water demands. The proposed sources of water for the project site include
onsite wells and offsite wells, as well as trucking in water. The onsite and offsite wells
would require further treatment prior to entering the potable water distribution system.

3.5.1 Water Treatment Plant

Based on groundwater quality identified in the previous section, it is anticipated that
water supplied from any onsite or offsite wells will contain high levels of total dissolved
solids (TDS), therefore it is recommended that a reverse osmosis (RO) treatment system
be installed. It is also anticipated that water supplied from any onsite or offsite well
will exceed the State secondary drinking water standards for iron and manganese.
Thus, an onsite water treatment plant to remove iron and manganese would be
required. It is recommended that the treatment plant utilize a manganese greensand
pressure filtration process and remove iron and manganese to levels below 0.3 mg/L,
and 0.05 mg/L, respectively. The backwash waste stream would be directed into a
holding tank and settled water would be recycled back into the front of the water
treatment plant at a rate not exceeding 10 percent of the plant’s rated capacity. Iron and
manganese sludge would be periodically discharged from the tank to the sewer system.
The iron and manganese sludge will be filtered by the membrane bioreactor filters.
Physical clogging or chemical damage to the filter membranes will not occur as a result
from the iron and manganese sludge. The iron and manganese will become a small
component of the sludge wasted from the wastewater treatment plant and disposed of
to a local sanitary landfill. It is recommended that the plant be located near the
proposed site for the wastewater treatment plant, as shown in Figure 3-2 to 3-7. A
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typical layout of the iron and manganese plant is shown in Figure 3-8. A process flow

diagram showing how water is treated within the treatment plant is shown in Figure 3-
9.

The manganese filtration process consists of oxidation using a feed stream of sodium
hypochlorite, and filtration through a manganese greensand filtration media. The
function of the manganese greensand is to provide a catalyst to fully oxidize
manganese, which may not be accomplished solely with a sodium hypochlorite oxidant.
Potassium permanganate will be used to initially condition and prepare the media, and
it may be used continuously or intermittently to aid in oxidation, if required. The feed
of potassium permanganate will also be used to remove sulfides, control odor, and
improve taste due to the sulfides. Sodium hypochlorite would be used to disinfect the
water before distribution. A continuous monitoring chlorine residual analyzer will
monitor chlorine residual at the end of the filters, before entering a water storage tank.
Chlorine dosage control would be manual, with options for automatic pacing based on
residual. The water treatment plant process facilities would be located within an
enclosed building.

Significant features of the iron and manganese plant would include:
* PLC control system interlinked to a common water/wastewater SCADA system.

* Surface wash to reduce the possibility of “mudball” formation on the media
surface.

* Fail-safe control valves that would fail in the filter-forward mode of operation.

Table 3-4 summarizes the recommended Iron and Manganese Water Treatment Plant
design criteria.

;{':E;;r:::nded Iron and Manganese Water Treatment Plant Design Criteria

Parameter Value

Process Pressure Filtration
Media Anthracite/Greensand
Number of Filters 1

Filter Loading Rate 3 gpm/sf

Filter Size 6 ft dia. X 72" high
Oxidant Sodium Hypochlorite
Process Control PLC/on with Service Well
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SECTION 3 WATER & WASTEWATER FEASIBILITY STUDY

The RO system removes dissolved minerals and salts from the water stream and
produces water that is low in inorganic salts, organic matter, and bacteria. In the RO
system, the influent stream passes across and through sheets of specialized semi-
permeable membranes under high pressure. The membranes block the passage of
dissolved minerals (with molecular weight over 100) while allowing the water to pass
through. The water that passes through the membranes is called permeate or product.
The mineral rich stream that the membranes reject is called reject or concentrate. The
permeate water can be used as a direct feed to a distribution system, or stored in a
reservoir or storage tank.

The reject stream would be then run through an additional RO unit to further
concentrate the brine and minimize the water wasted. The brine would require
disposing of. A similar system at Thunder Valley currently sends their brine to East
Bay Municipal Utility District (EBMUD) for a fee based on the amount of brine. Table
3-5 presents the RO influent water demands that would be required to produce the
finished water needed to satisfy the anticipated water demands (Table 2-6) from the
various facilities for each Alternative.

TABLE 3-5
Comparison of Average Day Influent RO Water Demand with and without Recycled Water (gpd)
Site Layout Alternative A B C D¢
Phase | Phase I Phase | Phase I
Average day influent RO water
demand without recycled
water 2 170,200 200,300 148,500 178,600 111,700 36,600
Average day influent RO water
demand with recycled water” 108,000 128,500 95,200 114,500 71,500 36,600

% Includes landscape irrigation. Based on an anticipated reject stream of 6.25% of the influent flow.
L Recycled water includes landscape irrigation, toilet flushing, and process water.

¢ Alternative D does not include recycled water

Water demands rounded to the nearest 100 gpd.

352 Water Storage Tank and Pump Station

A water storage tank would be constructed to store water produced by the water
treatment plant. The actual required capacity of the tank is dependant on the project
site’s fire flow requirements and the selected project alternative. The anticipated
capacity of the tank is summarized in Table 3-6 for the four alternatives. It should be
noted the recommended capacity of the domestic water storage tank is affected by the
use of recycled water to satisfy fire suppression could reduce the domestic water
storage tank requirements.
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TABLE 3-6
Domestic Water Storage Requirements with Recycled Water (gallons)

Site Layout Alternative A B C D
Average Day domestic water demand 200,000 179,000 112,000 37,000
Domestic water storage 800,000 716,000 448,000 148,000
Fire suppression b 500,000 500,000 500,000 400,000
Domestic water storage tank capacity ° 1,300,000 1,216,000 948,000 548,000

Recommended domestic water storage
tank capacity ° 1,300,000 1,250,000 1,000,000 600,000

4.0 times the average day demand

® Assumed storage required per local fire jurisdiction.

° Domestic water storage plus fire suppression.

¢ Rounded up to the nearest common tank size increment.
Water demands rounded up to the nearest 1,000 gal.

The water storage tank would be of welded steel construction meeting all American
Water Works Association (AWWA) specifications for welded steel tanks. A typical
section of a tank is shown in Figure 3-10. The tank would be cylindrical in shape. A
shorter height and larger diameter tank will prove easier to mask from view using
landscaping and natural features. The tank sizing would be based on standard pre-
engineered tank dimensions, which are typically in 8-foot increments. It is possible that
the tank would be partially or completely buried, but for the purpose of this analysis, it
is assumed that the tank would be located at grade.

It is recommended that this tank be utilized as the supply and a pump station be
utilized to maintain pressure in the distribution system. This potable water pump
station will be required to convey water from the storage tank to the facilities requiring
potable water and would be sized to handle both fire flow and domestic demands. The
ultimate pumping capacity will be dependent on fire flow requirements and the
selected project alternative.

It should be noted that two - 1 million gallon domestic water storage tanks are
recommended as a part of this project for Alternatives A, B, and C.
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4.0 Regulatory Requirements

4.1 Background

Wastewater treatment and disposal strategies are developed and evaluated in this
report. Regulatory requirements for these strategies differ depending on the method of
treatment and disposal. For example, the requirements for connection to the City of
Plymouth sewage collection system will essentially be the annexation to the service
area, payment of fees, and acquisition of encroachment permits. In contrast for the
construction of an on-site wastewater treatment and disposal system, the County
Department of Health would be typically the governing body issuing requirements and
permits for the purpose of protecting the groundwater and preventing potential public
health and nuisance problems. If out of their regulations, then the regional water
quality control board (RWQCB) would be the governing body. However, since the
proposed system is on Tribal lands, then the governing body would be the United
States Environmental Protection Agency (USEPA).

4.2 Subsurface Disposal

Subsurface disposal permitting would likely be based on groundwater quality
degradation criteria under recent USEPA guidelines. Under this permitting strategy, it
would be necessary to perform a hydrogeological study to establish pollutant transport
patterns in the nearest identifiable groundwater basin. An analysis would be required
to determine the down-gradient environmental impacts to the beneficial users of the
groundwater and the permit would likely contain mass-based discharge limitations.

Typical discharge prohibitions include:

* Discharge of wastes to surface waters or surface water drainage courses,

* Discharge of wastes to areas other than the designated treatment and disposal
areas, and

* Bypass or overflow of untreated or partially treated waste.

Typical discharge specifications include:

* Objectionable odors originating from the WWTP shall not be perceivable beyond
the boundary of the WWTP and disposal areas.

* Wastewater discharged to leachlines shall remain underground at all times.

* The distance between any unlined pond or leaching trench bottoms and the
anticipated highest groundwater shall be greater than 6 inches, or such distance
as necessary to provide compliance with local groundwater limitations.
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* Operation of the WWTP shall be performed by wastewater treatment operators
licensed by the State of California.

* Public contact with the wastewater shall be precluded through such means as
fences and signs or acceptable alternatives.

4.3 Land Disposal

Land disposal, such as through the use of sprayfields, would likely be reviewed by the
USEPA consistent with local Basin Plan Objectives. Typical requirements include
tailwater and runoff control, possible installation of monitoring wells, and
consideration of antidegradation provisions.

Typical discharge prohibitions include:

* The direct, point-source discharge of pollutants or wastes to surface waters or
surface water drainage courses;

* Bypass around, or overflow from, the treatment plant and spray disposal area of
untreated or partially treated waste; and

» Resurfacing of wastewater percolating from the spray disposal field.

Typical discharge specifications include:

* Wastewater spray drift from the WWTP or spray disposal field shall not migrate
out of the plant’s property boundaries.

= All tailwater and/or stormwater shall be collected and returned to the holding
ponds at all times when wastewater is being applied to the spray disposal field.

* The discharger shall not irrigate with effluent 24 hours before precipitation,
during periods of precipitation, and for 24 hours after wastewater application
has ceased.

* The tailwater recapture system must be operated to capture all wastewater
runoff, as well as any stormwater runoff that occurs within 24 hours of the last
application of wastewater.

» The discharger shall cease spray irrigation of wastewater when winds exceed 30
mph.

* Public contact with wastewater shall be precluded through such means as fences,
placards, and/or irrigation management practices (or other acceptable methods).

* Objectionable odors originating at this facility shall not be perceivable beyond
the boundary of the WWTP and disposal areas.

* A controlled 100-foot buffer shall be maintained around the spray disposal field’s
wetted area created during wastewater application.

43.1 Surface Water Disposal

Surface water discharges would be issued by the USEPA in the form of an Nation
Pollution Discharge Elimination System (NPDES) permit and in accordance with the
RWQCB Basin Plan standards. Additionally, the NPDES permit would likely be subject
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to the requirements of the California Toxics Rule (CTR). The USEPA has recently
promulgated the CTR to bring the state in compliance with the Clean Water Act for
priority toxic pollutants. The USEPA has indicated that any new federally issued

NPDES permits for tribal wastewater facilities will also likely require compliance with
the CTR.

The permit process would involve performing an analysis to assess the downstream
environmental impacts. The permit would likely contain mass-based discharge
limitations. The primary beneficial users of surface waters are fish. In addition to
pollutant limitations, toxicity standards would be established and monitored by
bioassay. Since there are no industrial discharges to the tribal wastewater system, levels
of metals and other toxic components are expected to be minimal; however, it can still
be assumed that any new surface water discharge in the area would have to be treated
to very high standards, such as tertiary and disinfected level, before discharging to local
surface waters.
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5.0 Wastewater Faclility

This section describes the components necessary to provide wastewater collection,
treatment, and disposal service to the four project alternatives. It begins with a
discussion of existing onsite facilities and then details collection, treatment, and
disposal requirements. The final aspect is a preliminary level evaluation of the onsite
wastewater system requirements for each alternative.

5.1 Existing Facilities

The proposed site contains eight parcels (APN: 10-200-003, 10-200-004, and 10-200-006
through 10-200-011) with existing wastewater service from the City of Plymouth. The
project site is within the service boundary of the City, which maintains peripheral
wastewater collection lines around the property.

511 City of Plymouth

The City of Plymouth Wastewater Treatment Plant utilizes a pond treatment system
and currently receives an average daily flow of 95,000 gpd and an average five-day
biological oxygen demand (BODs) loading of 198 Ibs BODs/day. Additionally, the
Plymouth WWTP utilizes sprayfields to dispose of its treated effluent and has a
disposal capacity of 180,000 gpd.

5.2 Wastewater Treatment

A new WWTP would be required to treat wastewater discharge from the various users
planned for the proposed project alternatives. Various treatment designs are possible
and process selection ultimately involves consideration of many factors, including:

e Wastewater strength,

e Effluent disposal,

e Process reliability,

e Operational requirements,
e Treatment flexibility,

e Available space,

e Solid waste disposal,

e Nuisance odor,

e Visual aesthetics,

e Noise, and

e Capital and operating costs
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Of the factors identified above, the method of effluent disposal and the restrictions
imposed therein would have the greatest effect on the type of treatment required. The
production of recycled water that meets CCR Title 22 requirements would ultimately
require advanced tertiary treatment of wastewater to produce effluent containing very
low concentrations of organics, solids, nutrients, and pathogens.

Due to its small layout and its ability to reliably produce high-quality effluent,
membrane bioreactors (MBR) are recommended to treat wastewater for the various
project alternatives. They are widely used throughout the country for flows up to 5.0
MGD and are ideal for the project’s remote location where reliable wastewater
treatment is critical to meeting strict discharge standards.

The MBR is a state-of-the-art, advanced wastewater treatment process that utilizes
membrane technology, comparable to that used for production of potable water. The
membranes are classified as microfiltration (MF) and have microscopic pores that strain
solids greater than 0.1 pm to produce effluent with very low solids concentration. MBRs
are also known for high rates of organics removal and can be further designed to
achieve removal of nutrients, such as nitrogen (e.g. ammonia, nitrates, and nitrite) and,
to a limited extent, phosphorous.

The MBR is not strictly designed for phosphorous removal although some MBR
manufactures claim that a small percentage can be removed through the chemical
addition of alum to promote the precipitation of phosphate out of solution. Other
means of reducing phosphorous, which is true with any activated sludge process, is
through the addition of an anaerobic basin in front of the anoxic basin. Typical effluent
from an MBR process includes:

* <1mg/L BOD,

*» <0.2mg/L NH4-N,

» <8mg/L NO;,

= <22MPN/100 mL total coliform, and
= <0.1NTU.

Compared to alternative wastewater treatment designs, MBRs are able to more reliably
and consistently produce high-quality effluent ideal for a variety of disposal and reuse
alternatives. For systems treating to tertiary-level, the cost of the MBR system also
becomes cost competitive with more conventional treatment processes.

The non-economic advantages and disadvantages of the MBR system are summarized
in Table 5-1.

W&WW FEASIBLITY STUDY (V7) 5-2



SECTION 5 WATER & WASTEWATER FEASIBILITY STUDY

TABLE 5-1
Non-economic Advantages and Disadvantages of the MBR

Advantages Disadvantages
Small footprint. Requires fine screening.

Extremely high-quality effluent; state-of-the-art treatment.  Limited equipment manufacturers.

Achieves nitrogen removal. Relatively new process.
Combines clarification and filtration with oxidation Requires emergency storage basin.
process.

High MLSS provides resistance to loading shocks.

Certified for CCR Title 22 use by CA DHS.

Significantly reduces disinfection requirements.

Provides pretreatment for TDS removal by reverse
osmosis.

5.2.1 Membrane Bioreactors

MBRs are state-of-art treatment processes designed to treat wastewater using the same
principles as conventional activated sludge processes. That common, driving principle
is the conversion of soluble waste into biomass. The difference is the rate at which these
reactions are occurring and also the method by which the separation of solids occurs.
Compared to conventional activated sludge, which relies on a clarifier for gravitational
separation of solids, MBRs utilize membrane technology to physically separate the
solids. The result is a more uniform effluent quality and enhanced biological treatment
performance due to higher microorganism concentrations not previously possible with
activated sludge due to the resulting settling problems caused by excessive solids
loading to the clarifier.

MBR systems are comprised of many unit processes, which together achieve treatment
of raw wastewater to produce a high-quality effluent ideal for reclamation use. A
conceptual process flow diagram showing the major unit processes for the proposed
WWTP is illustrated in Figure 5-1. Treatment begins upstream of the MBR at the
headworks, which uses fine screens to remove large materials that can potentially
damage the membrane. Wastewater from the headworks flow by gravity into the MBR
structure.

The MBR process combines oxidation, clarification, and filtration into one step. A
bioreactor with separate anoxic and aerobic cells provides the environment necessary
for BODs oxidation, nitrification, and denitrification processes to occur. High
concentrations of mixed liquor suspended solids (MLSS), up to 15,000 mg/L, are
maintained in the MBR tank allowing rapid synthesis of the soluble organics in the
wastewater. Nitrogen removal through nitrification and denitrification is also achieved
in the MBR tank between the aerobic and anaerobic tank cells, respectively.
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Membrane modules immersed in an aerobic portion of the process tank combine the
functions of the clarifier and tertiary filtration processes into a single step. The
membranes are classified as MF and have microscopic pores that strain solids larger
than 0.1 pm to produce effluent with a very low solids concentration. Having completed
filtration, the membrane effluent (or a permeate) is drawn through for distribution.

Depending on the disposal point, the permeate is disinfected with either ultraviolet
light (UV) or a chlorine solution. For disposal to the subsurface leachfield or sprayfield,
UV is preferred since very low solids concentration minimizes shielding of bacteria,
thereby producing a high pathogenic kill. As a result, UV disinfection provides efficient
and consistent microbial inactivation without increased risk of chemical DBP formation.
For disposal by reclamation, chlorination is preferred over UV since recycled water
distribution design typically endeavors to maintain chlorine residual in the distribution
system to prevent regrowth.

Waste sludge and solids residual would be disposed of by mechanical dewatering
means. Waste activated sludge (WAS) and biosolids residual produced by the
wastewater would be dewatered on site by means of a mechanical dewatering system
and ultimately hauled off site for disposal. It is recommended that landfills in the region
be contacted to determine if the landfills accept biosolids. The frequency of this
operation would depend on the solids wasting frequency in the wastewater plant. All
biosolids dewatering and storage facilities would be contained indoors and the foul air
scrubbed to minimize odors.

The MBR WWTP would require a Grade III lead operator and Grade I or II operators to
run the tertiary treatment plant based on State Standards for WWTP Operator
qualifications.

Membrane bioreactors are simple the most cost effective and reliable method of treating
wastewater today. Additional treatment and polishing processes can be easily added to
the MBR to meet foreseeable effluent quality requirements. Other casinos utilizing MBR
technology in the area surrounding the proposed Ione Rancheria Casino and Hotel
include the following facilities.

e Thunder Valley Casino, Lincoln, CA - Zenon MBR
e Cache Creek Casino & Hotel, Brooks, CA - Zenon MBR
¢ Rolling Hills Casino, Corning, CA - Enviroquip/Kubota MBR
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A preliminary level design of the recommended MBR WWTP is included in this study
for each proposed alternative. Design wastewater treatment plant flows and loadings
are summarized in Table 5-2 and 5-3, accordingly.

TABLE 5-2

Design Wastewater Treatment Plant Flows (gpd)

Site Layout Alternative A B C D
Phase | Phase I Phase | Phase Il

Weekday Day 105,800 126,900 90,100 111,300 63,800 23,800

Weekend Day 192,500 223,700 153,800 195,100 104,500 38,500

Average Day ? 130,600 154,600 108,300 135,200 75,400 28,000

Design Average Day Flows b 200,000 200,000 200,000 200,000 100,000 30,000

2 5/7 * week day + 2/7 * weekend day
® Average Day flow rounded up to incremental wastewater treatment unit capacity.
Wastewater flows rounded to the nearest 100 gpd.

Estimated from similar facilities

In comparison typical average day flows for other surrounding Casino and Hotel
facilities are the following.

e Thunder Valley Casino, Lincoln, CA are 175,000 gpd;

e Cache Creek Casino & Hotel, Brook, CA is 220,000 gpd;

e Jackson Rancheria Casino & Hotel, Jackson, CA is 100,000 gpd; and
¢ Rolling Hills Casino 40,000 gpd.

TABLE 5-3

Estimated Average Day Wastewater Loads (Ibs/day) 2

Site Layout Alternative A B C D
Phase | Phase Il Phase | Phase Il

BODs 650 780 540 680 380 100

TSS 600 710 500 620 350 90

a Loadings rounded up to the nearest 10 1bs/day.

5.2.2 Facility Design

Facility design of the MBR WWTP was completed on a preliminary level. A conceptual
site layout was included previously on Figure 3-2 to 3-7 showing major facility sizes
and locations for treating 200,000, 100,000, or 30,000 gpd average day wastewater,
accordingly. Future additional facilities are also shown to illustrate possible expansion
designs. Unit process summaries for major processes are included in Table 5-4.
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It should also be noted that the following treatment plant facility descriptions may
require slight modifications upon the selection of a MBR manufacturer due to variations
in process theory between manufacturers and patented products.

Grease Interceptors The Uniform Plumbing Code (UPC) requires that all kitchen waste be
directed through a grease trap prior to entering into the sanitary sewer collection
system. In a municipal collection system the community or regional WWTP influent
fats, oils, and grease (FOG) levels are reduced as the FOG is diluted by other residential
and commercial waste steams. In a Casino and Hotel project where there are typically
many food services and the wastewater steam is not as diluted by flows from toilet,
shower, and laundry facilities the onsite WWTP influent may have a higher than
normal FOG concentration. It is standard practice to install passive grease interceptors.
Additional FOG removal can be obtained by installing active mechanical grease
separators in the drain lines of the restaurants sinks and select equipment.

A passive grease interceptor is a two stage water tight in-ground concrete tank
designed to cool wastewater so that fast may solidify and to slow the velocity of the
wastewater steam to allow for separation of the fats, oils, and greases from the water.
The passive grease interceptor must be regularly cleaned to remove the accumulated
floating and settled solids. Sizing and placement requirements for passive grease
interceptors can be found in the UPC. It is recommended that the passive grease
interceptor be designed conservatively.

An active mechanical grease separator is typically small enough to be installed under or
near the kitchen sink or equipment generating high FOG concentrations. The device
skims the FOG waste from the water and stores it in a waste container for disposal.
Multiple active grease separators are typically required to reduce the FOG from each
point source. Refer to the grease separator manufacture for sizing and placement of
units.

A combination of passive and active grease interceptors may be required to reduce the
FOG concentration to a level recommended by the WWTP manufacturer.

Headworks. Headworks facilities would consist of flow measurement and screening
equipment. Typical plan and section drawings are illustrated in Figure 5-2. Wastewater
pumped by the raw wastewater lift stations to the headworks would enter the influent
pipe, which would be reduced to a 3-inch diameter pipe upstream of a magnetic flow
meter. After flow measurement, the pipe would discharge to a covered headworks
influent box for distribution to the screening channels. Slide gates would control flow to
the screening channels.

Fine screening (< 1.5 mm) would be required for protection of the MF membranes. A
provided bypass around the screen would act as an emergency overflow in case of
mechanical or electrical failure. The headworks screening channel would be sized to
handle the peak wastewater flows for each alternative.

W&WW FEASIBLITY STUDY (V7) 5-7



SECTION 5 WATER & WASTEWATER FEASIBILITY STUDY

Screening would be accomplished by a self-cleaning inclined cylindrical sieve screen
with an integral screenings scraper/conveyor, compactor, and mechanical washer
system. A 1.5-mm screen size would be required to protect the MF membranes from
hair and stringy material. The cylindrical screen fits into the channel at one end. As the
water level rises in the influent channel, a shaftless helical screw pushes the solids
down into the channel where a mechanical washer system breaks up fecal material so
that it can pass through the screen to the treatment plant. Then the screw reverses
directions in order to pull the remaining inorganic solids upwards to a compactor.
Compacted screenings fall into a bin via a discharge chute. Excess liquid from the
compactor flows back to the channel.

The headworks channel and screen system would be covered. Foul air from the
headworks facilities would be scrubbed for odor removal, which would be
accomplished in a soil filter. This eliminates the need for chemicals and simplifies
operational requirements typical for a chemical scrubbing system.

Immersed Microfiltration Membrane Bioreactor. The MBR system combines a suspended
growth biological reactor with membrane filtration. Each MBR process train would
consist of an anoxic zone for denitrification, an aeration zone for soluble BOD reduction
and nitrification, and a membrane filtration zone for solids removal. Two MBR trains
would be provided, each sized to handle half of the peak design wastewater flow. This
would allow one process train to be taken off line for maintenance during off-peak days
at the gaming facility. The MBRs would typically produce an effluent with BOD and
TSS levels of less than 2 mg/L, and a turbidity of less than 0.1 NTU. The components of
the MBR are described below.
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SECTION 5 WATER & WASTEWATER FEASIBILITY STUDY

Anoxic Zone. An anoxic basin would be provided for each process train. Nitrate removal,
a process called denitrification, is accomplished in this basin by a suspended growth
bacterial process that thrives in an anoxic environment. In the absence of oxygen,
denitrifying bacteria obtain energy for cell growth from the conversion of nitrates to
nitrogen gas. The hydraulic retention time (HRT) would be approximately 8 hours for
complete denitrification. The incoming raw wastewater provides a continuous carbon
source needed for denitrifying bacteria cell synthesis.

In addition, some carbon would be supplied in the recirculated biomass through
endogenous decay. The anoxic zones would be equipped with mechanical mixers to aid
in the denitrification process. From the anoxic zones, the wastewater would flow to the
aeration tanks.

Aeration Zone. An aeration basin would be provided for each process train. Wastewater
entering the tank would be aerated by process air blowers, supplied through a fine
bubble diffuser system installed at the bottom of the aeration tank. Soluble organics are
converted into biomass by an aerobic suspended growth process. In this process,
microorganisms utilize the carbon in the wastewater for energy and cellular synthesis.
The recirculated mixed liquor entering the aeration basin from the anoxic basin
provides a continuous source of bacteria. Conversion of ammonia to nitrates, called
nitrification, occurs in the aeration basin. Nitrifying bacteria incorporate ammonia-
nitrogen into respiration and cell synthesis processes and produce nitrates as a
byproduct.

Membranes. The membranes would be located in the corner of the aeration basin for each
process train. Membrane cassettes would be immersed in each basin; each cassette
would contain eight membrane modules. A membrane module consists of a bundle of
hollow microfiltration or ultrafiltration fibers, with a typical nominal pore size of
approximately 0.1 pm.

A vacuum would be applied to the module headers to draw the wastewater from the
process tank through the membrane. Wastewater would then flow through the hollow
fibers to a permeate pump. The permeate pump would transfer the wastewater to the
UV disinfection facilities or to the seasonal storage reservoir.

Mixed liquor from the membrane zone would be continuously recycled back to the
anoxic zone by a recycle pump in each membrane tank. This oxidized and nitrified
recycle stream would be blended with raw sewage, which is a source of carbon source,
to enable denitrification to occur in the anoxic zone. Periodically, a sludge waste pump
located in each membrane zone would waste excess mixed liquor to the belt filter press
where it is dewatered and eventual hauled off site for disposal.

Air is fed to the underside of the membranes to prevent solids from binding on the
surface of the membranes. Piping and backwash storage tanks would be provided for
periodic backwash of the membranes. Five backwash storage tanks would be provided,
each with a storage capacity of approximately 3,000 gallons. The backwash tanks would
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be filled with permeate from the MBRs. Sodium hypochlorite would be added to the
backwash for control of regrowth on the membrane strands. It is expected that the
chlorine demand in the permeate would consume any chlorine introduced by the
backwash cycle.

An overhead crane with a traveling bridge would be provided for maintenance use. The
crane would be used to maneuver membrane cassettes for service and/or soak cleaning
in a chemical dip tank (containing a mild sodium hypochlorite solution) located at the
end of the basin structure. Chemical pumps would be provided for transfer of sodium
hypochlorite to the dip tank.

The sodium hypochorite solution (chlorine solution) used to backwash the filters would
be mostly consumed by the wastewater during the cleaning process. Any residual
chlorine would be used as the water is recirculated throughout the anoxic and aerobic
basins.

Disinfection:

1) UV Disinfection. Membrane-filtered effluent is well suited for disinfection by UV light
due to the very low solids content. UV disinfection would eliminate the need to store
large quantities of disinfectant chemicals, such as sodium hypochlorite. An additional
benefit is that disinfection by-products are not formed.

UV disinfection facilities would be provided for disinfection of wastewater prior to
subsurface disposal or spray field disposal. The proposed UV disinfection facilities
would typically be located adjacent to the MBR basins. UV disinfection is accomplished
by a bank of UV lamps contained in a stainless steel channel with a built-in weir-level
control system.

Dosage requirements and certain operational features and controls of the UV system
would meet Title 22 recycled water requirements. UV disinfection lamps would utilize
low-pressure, high-intensity lamps. A packaged control system would be supplied by
the UV system vendor.

2) Chlorine Disinfection. A hypochlorite feed system would be used to provide
chlorination to the recycled water prior to being pumped into the recycled water
storage tank. Chlorination disinfects the treated wastewater while maintaining a
chlorine residual of 1-2 mg/L in the storage tank and the dual-plumbed piping system.
This low residual should be effective in preventing any regrowth in the recycled water
distribution system. The contact time needed for complete mixing of the solution would
be accomplished in the recycled water distribution piping.

Recycled Water Pump Station. A recycled water pump station would be required for
recycled water distribution. The size and type of pumps required would be determined
based on the hydraulic flow and storage characteristics and requirements of the system.
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Emergency/Equalization Storage Basin. The emergency/equalization storage basin (E/ESB)
is located within the WWTP site and is intended to serve two functions. As an
equalization basin, the E/ESB is intended to attenuate peak influent flows by diverting
excess wastewater upstream of the MBR tank. This ensures that the MBR receives a
relatively constant flow of wastewater. Once influent flows have subsided, the stored
wastewater is returned to the treatment train.

In addition, the E/ESB can also serve as a temporary storage reservoir in the event that
the MBR is not in service. In the event of complete mechanical shut-down or failure,
raw wastewater would be screened by the headworks via a manually-screened
overflow channel and be diverted to the E/ESB for emergency storage by gravity. When
wastewater treatment systems are online again, the stored wastewater can be pumped
back into the process train for treatment.

Mechanical Dewatering. The mechanical dewatering system would be located within a
building on the WWTP site to provide odor control in the vicinity of the dewatering
equipment. The mechanical dewatering system would be designed to meet Code of
Federal Regulations Title 40: Protection of Environment — Part 503: Standards for the Use or
Disposal of Sewage Sludge (CFR 40 Part 503). The mechanical dewatering system would
produce either Class A or Class B biosolids depending on the selected disposal method.
A more comprehensive analysis examining expected sludge quality, mechanical
dewatering equipment, disposal facilities in the vicinity of the project site (Jackson
Rancheria is currently sending biosolids from their WWTP to Forward Inc. Landfill
located in Stockton, CA), and cost of operation would be required prior to the selection
of Class A or Class B biosolids and prior to selection of the mechanical dewatering
system.

Operations Building. An operations building would be required to house the plant
controls, the motor control center, the blowers required for the MBR process, the
chemical storage and handling facilities, and other mechanical equipment. A
preliminary plan of the building is shown in Figure 5-3. The building would also
include a maintenance room. A small laboratory would be provided for on-site testing
and sample preparation. In addition, a small locker room with showers would be
provided. Roll-up doors would be provided for entry to the blower room. Double-doors
would provide access to the electrical and chemical rooms.

The building would be a masonry, single-story structure with a standing seam-painted
metal roof. A combination of plain block and split-face block would be used. Interior
walls would be either masonry or metal stud with drywall. Suspended ceiling and
lighting panels would be provided in some rooms with utilities and ventilation ducting
in the overhead space.
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SECTION 5

WATER & WASTEWATER FEASIBILITY STUDY

A summary of unit processes information and general design criteria are further
summarized in Table 5-4.

TABLE 5-4
Unit Process Summary for the MBR WWTP for Alternative A, B, and C &
Unit process Design criteria Size Total units

Flow meter Magnetic flow meter on influent pipe Peak hour flow 1
Fine screen 3-mm perforations TBD 1

2 fps approach velocity plus 1 bypass
Anoxic basin 8-hr HDT TBD 2

12-ft. operating depth

14-ft total depth
Aeration basin 13-hr HDT TBD 2
Immersed membrane TBD based on selected manufacturer. 30,000, 100,000, 2

or 200,000 gpd
(Based on
selected
alternative)

Recirculation pumps Submersible centrifugal non-clog TBD 1 per basin

constant speed
Air blowers Positive displacement TBD 2 duty

constant speed 1 standby
Permeate pumps Flexible impeller TBD 2 duty

Variable frequency drive (VFD) 1 standby
Backpulse pump Horizontal end suction centrifugal TBD 1 duty

Constant speed, timed sequence 1 standby
Backpulse tank 150 gpm per backpulse TBD 1

2-min. duration

Polyethylene
Emergency/equalization Storage capacity for 1-day average day flow TBD 1
storage basin
Seasonal storage reservoir  To be determined by others. TBD TBD
UV disinfection total coliform 23 MPN per 100 mL sample TBD 1 channel
Chlorination minimum 450 mg-min/L CT, TBD 1

90 minutes minimum modal contact time
Mechanical Dewatering Located indoors for odor control TBD TBD
System
Plant drain and Pumped back to headworks 100 gpm, each 1 duty
supernatant return pump Submersible non-clog 1 standby

station

% Not representative of the design criteria for Alternative D.

b Design 3criteria based on a peak wastewater flow of 200,000 or 400,000 gpd
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52.3 Facilities Layout

Figures 3-2 to 3-7, shown previously, show proposed site locations for the
microfiltration wastewater treatment plant on the proposed project site. Both the Water
Treatment and Wastewater Treatment plants would be located to the south of the
proposed main parking lot. Wastewater generated from the gaming facilities would
flow by gravity to an influent pumping station, which would lift the wastewater to the
headworks facilities. After passing through the headworks metering and screening
facilities, the wastewater would flow by gravity to the influent distribution channel
upstream of the anoxic basins at the MBR facilities. Wastewater would flow from the
influent channel to the anoxic basins and the aeration basins as described above. The
permeate pumps would convey the treated effluent to the

The operations building would be located north of the MBR facilities and the sludge
stabilization basins. The operations building would visually shield most of the WWTP
facilities from the gaming facility and parking lot. If desired, the operations building
could match the architectural features used at the gaming facility. A circular interior
plant roadway would be constructed to allow vehicle access to all portions of the MBR
facilities and operations building.

5.2.4 MBR Capital Equipment Cost

MBR capital equipment cost estimates were obtained from various manufacturers for a
microfiltration wastewater treatment system for each of the proposed alternatives. The
estimated capital costs are summarized in Table 5-5. The MBR capital equipment cost
estimates include only the MBR equipment (i.e. the membranes, permeate pumps, air
blowers, air diffusers, mixers, screens, instrumentation) for comparison purposes due to
the complexity of sizing of a WWTP. Additional capital costs for the other facilities
associated with a microfiltration wastewater treatment plant (i.e. operations building,
sludge stabilization basin, dewatering equipment, ultraviolet disinfection, chlorine
contact basin, disposal fields, etc.) are not included at this time. An economic analysis
would be conducted upon the selection of an alternative.

TABLE 5-5
Capital Cost Estimates @

lonics Enviroquip Zenon
Alternative A (0.2 MGD WWTP) $649,000 $555,000 $511,000
Alternative B (0.2 MGD WWTP) $649,000 $555,000 $511,000
Alternative C (0.1 MGD WWTP) $519,000 $420,000 $434,000
Alternative D (0.03 MGD WWTP) $103,000 -- --

#Costs are rounded to the nearest $1,000.
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5.3 Recycled Water

This section discusses the recommended design criteria for the Project’s recycled water
facilities. The recommended onsite water facilities include:

*= Reverse Osmosis Treatment System (if required),
* Recycled Water Storage Tank,

* Recycled Water Pump Station,

* Onsite Irrigation/Dual Plumbing Facilities,

Each of these facilities is described in the following sections.

531 Reverse Osmosis Treatment System

An RO system would be required, if the treated effluent from the WWTP does not met
the governing agency’s TDS requirements for effluent disposal via reuse, subsurface
disposal, or surface water disposal. This RO system would be designed similarly to the
drinking water RO system.

The RO system removes dissolved minerals and salts from the water stream and
produces water that is low in inorganic salts, organic matter, and bacteria. In the RO
system, the influent stream passes across and through sheets of specialized semi-
permeable membranes under high pressure. The membranes block the passage of
dissolved minerals (with molecular weight over 100) while allowing the water to pass
through. The water that passes through the membranes is called permeate or product.
The mineral rich stream that the membranes reject is called reject or concentrate. The
permeate water can be used as a direct feed to a distrubition system, or stored in a
reservoir or storage tank.

The reject stream would be then run through an additional RO unit to further
concentrate the brine and minimize the water wasted. The brine would require
disposing of. A similar system at Thunder Valley currently sends their brine to East
Bay Municipal Utility District (EBMUD) for a fee based on the amount of brine.

532 Recycled Water Storage Tank

The purpose of this tank would be to provide equalization storage for onsite recycled
water use used in the building for toilet flushing, onsite landscaping, and for sprayfield
irrigation. The tank would be sized such that it will provide equalization for peak
flows, as well as provide emergency storage for the recycled water system, thereby
allowing for a more steady flow to be sent to the RW distrubition system. Should
seasonal storage facilities be constructed, the water would also be pumped to the
seasonal storage basins from this storage tank. If desired, recycled water could be
utilized to supply water for fire suppression, such as the sprinkler systems and fire
hydrants.
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A typical section for the storage tank is shown as Figure 5-4. The recycled water storage
tank would be constructed near the wastewater treatment plant site. The storage tank
would not maintain pressure in the recycled water distribution system. This storage
tank would be similar to the potable water storage tank with respect to construction
methods. Summarized in Table 5-6 are the recommended recycled water storage
capacities for the four alternatives.

TABLE 5-6
Recycled Water Storage Tank Reguirements (gallons)
Site Layout Alternative A B C D?
Phase | Phase I Phase | Phase Il
Average Day Recycled Water
Demand 52,000 62,000 43,000 54,000 30,000 n/a
Recycled Water Storage Tank
Capacity 208,000 248,000 172,000 216,000 120,000 n/a

Recommended recycled water
storage capacity 250,000 250,000 250,000 250,000 250,000 n/a

 Alternative D does not include recycled water.

® 4.0 times the average day demand

° Rounded up a common tank size increment.

¢ Water demands rounded up to the nearest 1,000 gal.

533 Recycled Water Pump Station

Three separate recycled water pump stations are required for the recycled water
facilities. All of the required pump sizes and configurations would be dependent on the
overall wastewater discharge strategy. However, the strategy described below assumes
that seasonal storage is utilized, recycled water is produced and maximized onsite, and
that the flows are similar to those identified in Section 2.

The first pump station would pump water from the wastewater treatment plant to the
storage tank. This pump station is expected to be a low head pump station with a
hydropneumatic tank that fills the recycled water tank to provide system storage.
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The second pump station would pump water from the recycled water storage tank to
the recycled water distribution system. This pump station would likely need to
continuously operate, since there will be no system storage. There are no suitable sites
for a recycled water storage tank at an elevation that would all gravity to maintain
pressure in the distribution system.

The third pump station would pump out of the season storage ponds to the sprayfields
for irrigation. These pumps will operate seasonally, typically between March and
October, and would be sized to convey the entire volume of recycled water stored in the
seasonal storage ponds plus a portion of the daily summertime wastewater flows
within a 5-day week, 8-hours per day time period between March and October.

534 Onsite Water Reuse Facilities

This report assumes that the facilities for the selected alternative will be dual-plumbed
with both potable and recycled water. The primary uses of recycled water will be for
toilet flushing, onsite landscape irrigation, and cooling water. The onsite recycled water
reuse facilities will be designed to ensure that they comply with all DHS standards. The
required onsite facilities will be identified upon completion of a site plan and
preliminary engineering. The primary onsite design requirements include:

* Recycled water irrigation facilities marked in a purple color.
* Signage informing the public recycled water is used.

* DPipelines in separate trenches a minimum distance away from other water
pipelines.

* Labeling of recycled water valves, boxes, and sprinkler heads.

Within the building, the interior plumbing system will have to be plumbed separately
from the building’s potable water system, and contain no cross connections. The dual-
plumbing piping systems must be distinctly marked and color-coded.

5.4 Effluent Disposal

The proposed WWTP for alternatives A, B, C, and D will produce recycled wastewater
effluent meeting Title 22 tertiary treatment standards. This effluent may be dispersed to
sub-surface leachfields, sprayfields, landscape irrigation, and seasonal storage ponds.
Summarized in Table 5-7 are the estimated effluent disposal requirements for each of
the four alternatives. Due to limited on and off site water supply it is recommended
that recycled water be utilized for the flushing of toilets and urinals within the casino
and that recycled water be used for landscape irrigation.

It is recommended that the use of recycled water be maximized for this project. Reuse
will benefit this project in two ways. First, the reuse of recycled water will reduce the
potable water demand. The supply of potable water from onsite and offsite wells and
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local water agencies is limited. Second, the reuse of recycled water will reduce the flow
of treated wastewater effluent to the onsite disposal systems. Thereby reducing the
overall required disposal capacities, sizes, soil application rates, or operational
parameters. Table 5-7 shows average day wastewater flows to be treated, the recycled
water demand and the difference which is the average day disposal flow. It is assumed
that recycled water use would be maximized onsite, thus reducing the overall effluent
disposal requirements. Other operating facilities such as Thunder Valley Casino, CA
and Cache Creek Casino & Hotel have historically recycled approximately 40% +/- of
the wastewater flow for recycled water use.

TABLE 5-7

Design Wastewater Disposal Flows with Recycled Water (gpd)

Site Layout Alternative A B C D
Phase | Phase II Phase | Phase Il

Average Day Wastewater Flows ? 130,600 154,600 108,300 135,200 75,400 28,000

Recycled Water Demand 52,200 71,800 43,300 64,100 40,200 n/a

Average Day Disposal Flows ° 78,400 83,000 65,000 71,100 35,200 28,000

Design Average Day Disposal Flows d 80,000 90,000 70,000 80,000 40,000 30,000

45/7 * week day + 2/7 weekend day

“Wastewater flow less recycled water

“ Design Disposal Flow rounded to nearest unit.
Wastewater flows rounded to the nearest 100 gpd.

5.5 Water Balance

Based on a report prepared by AEG on the soil mantle and percolation rates located
onsite, it is recommended that sprayfield irrigation be primary disposal method due to
limiting onsite soil conditions. AEG also found that subsurface disposal should be
made at low application rates (not to exceed 0.2 gpd/{t?), and that subsurface disposal
should not be done at high elevations (above 1,125 feet) where the soil layer is thinner
(AEG, 2004). A copy of the results of the soil mantle and percolation tests is included in
Appendix D.

Utilizing the recommendations made by AEG, a water balance was conducted to
determine the disposal area requirements for each project alternative. Table 5-8
summarizes the results from the water balance analysis performed by HSe. A copy of
the more in depth analysis is included in Appendix E.
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TABLE 5-8
Water Balance and Wastewater Disposal Requirements

Site Layout Alternative A B C D

Phase | Phase I Phase | Phase Il

Design Average Day Disposal Flows (gpd)® 80,000 90,000 70,000 80,000 40,000 30,000

Landscape Irrigation (acres) 2.0 2.0 2.0 2.0 2.0 n/a
Spray Disposal (acres) 13.7 13.7 13.7 13.7 13.7 5.2
Sub-Surface Disposal (acres) 29 29 29 2.9 0.0 35
Seasonal Storage Reservoir (MGal) 10.3 10.3 8.9 8.9 4.7 n/a

® Design Disposal Flow rounded to nearest 1,000.

The alternative seasonal storage reservoirs are only preliminarily sized in this report,
and shall be sized and designed by a licensed engineer according to the standards as
specified by the Dam and Reservoir Division of the Bureau of Indian Affairs (BIA). Itis
assumed that the BIA will follow the Federal Department of Dam Safety (DODS)
standards. In addition, the seasonal storage reservoir shall be enclosed by a fence in
order to restrict access to approved personnel.
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6.0 Conclusions

Each of the four projective alternatives was evaluated and found to be feasible in terms
of water, wastewater, and recycled water service. The potable water supply
requirements can be satisfied through a combination of supplies, which include the City
of Plymouth, onsite wells, offsite wells, trucking, and the Amador Water Agency. As
recycled water becomes available for use, it will be supplemented for toilet flushing,
landscape irrigation, and process water in the cooling towers. Wastewater service could
be provided by a tertiary wastewater treatment plant constructed to produce high
quality effluent suitable for reuse. Specific conclusions are summarized below.

Table 6-1 contains a summary of the demands and flows for the four project
alternatives.
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TABLE 6-1
Summary of Demands and Flows
Site Layout Alternative C D¢

Phase | Phase Il Phase | Phase Il

(9pd) (gpd) (9pd) (9pd)

Recycled Water
Average Day Recycled Water Demand® 52,200 61,800 43,300 54,100 30,200 n/a
Recycled Water Storage " 250,000 250,000 250,000 250,000 150,000 n/a
Water
Water Demand without Recycled
Water® 170,200 200,300 148,500 178,600 111,700 36,600
Water Demand with Recycled Water 108,000 128,500 95,200 114,500 71,500 36,600
Recommended Pumping Rate without
Recycled Water (gpm) 120 140 105 125 80 25
Recommended Pumping Rate with
Recycled Water (gpm) 75 920 70 80 50 25
Domestic Water Storage d 2,000,000 2,000,000 2,000,000 2,000,000 2,000,000 500,000
Wastewater Treatment
Weekday Day Wastewater Flow 105,800 126,900 90,100 111,300 63,800 23,800
Weekend Day Wastewater Flow 192,500 223,700 153,800 195,100 104,500 38,500
Average Day Wastewater Flow © 130,600 154,600 108,300 135,200 75,400 28,000
Design Average Day Wastewater
Flows' 200,000 200,000 200,000 200,000 100,000 30,000
Wastewater Disposal
Design Average Day Disposal Flows h 80,000 90,000 70,000 80,000 40,000 30,000
Landscape Irrigation (acres) 2.0 2.0 2.0 2.0 2.0 n/a
Spray Disposal (acres) 13.7 13.7 13.7 13.7 13.7 n/a
Sub-Surface Disposal (acres) 29 2.9 29 29 0.0 3.5
Seasonal Storage Reservoir (MGal) 10.3 10.3 8.9 8.9 4.7 n/a

 Estimated at 40% of average day domestic water demand.

® Operational storage only. Does not include fire hydrant storage.

¢ Average day water demand, including landscape irrigation.
¢ Two — 1 million gallon domestic water storage tanks per arrangement between the Tribe, the developer, and the City.

¢ 5/7 * weekday day + 2/7 * weekend day

"Week end day flow rounded up to incremental wastewater treatment unit capacity.

9 Alternative D does not include recycled water.
" With recycled water.
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6.1 Water Supply

Water supply can be provided by a combination of sources. Sources of potable water
include onsite and offsite wells, which would require further treatment before entering
into the project’s water distribution system, as well as trucking water to the project site
from a local distributor. Refer to Table 6-1 for potable water requirements for the four
project alternatives.

Recycled Water can significantly reduce water demand. Experience with the use of
recycled water for non-potable applications as an alternative water supply source
significantly reduces potable water demand. The potable water demand with recycled
water for each of the four alternatives is also included in Table 6-1.

An onsite water treatment plant to remove iron and manganese may be required. If
the use of onsite and offsite wells are used to supplement the required potable water
demand a water treatment plant will be required based on preliminary water quality
testing from the wells. Additional treatment is not required for potable water supplied
by the local distributor trucking in water. An onsite reverse osmosis system may be
required to decrease total dissolved solid (TDS) concentrations in the ground water.

The project may also require the construction of the following water supply facilities:
onsite wells, offsite wells, iron and manganese treatment plant, reverse osmosis
treatment system, steel water storage tanks, a water distribution pump station, a steel
recycled water storage tank, and a recycled water distribution pump station.

6.2 Wastewater Treatment and Disposal

An onsite tertiary wastewater treatment plant is recommended. The tertiary WWTP is
capable of producing high quality effluent meeting Title 22 regulations for recycled
water. The maximization of recycled water use will help to reduce the potable water
demand. Estimated MBR capital equipment cost estimates for the microfiltration
treatment plant for comparison purposes are summarized in Table 6-2.

TABLE 6-2
Capital Cost Estimates @

lonics Enviroquip Zenon
Alternative A (0.2 MGD WWTP) $649,000 $555,000 $511,000
Alternative B (0.2 MGD WWTP) $649,000 $555,000 $511,000
Alternative C (0.1 MGD WWTP) $519,000 $420,000 $434,000
Alternative D (0.03 MGD WWTP) $103,000 - -

& Costs are rounded to the nearest $1,000.
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Spray irrigation should be the primary method of onsite disposal, if surface water
discharge is infeasible. It is recommended that the primary method of onsite disposal
be spray disposal, if surface water discharge is infeasible. The soil mantle and
percolation test report by Applied Engineering and Geology (AEG) indicates that the
site exhibits a thin layer of surface soils over highly fractured slate and shale with slow
percolation rates. Subsurface disposal is limited to a small area of the proposed
disposal site. It is recommended that a recycled water seasonal storage reservoir be
used in conjunction with a large sprayfield and a small subsurface leachfield for
disposal. It is also recommended that any area used for either spray disposal or for
subsurface disposal be periodically mowed to allow for ground inspection. See Table 6-
1 for disposal and storage requirements for each of the four project alternatives. The
alternative seasonal storage reservoirs are only preliminarily sized in this report, and
shall be sized and designed by a licensed engineer according to the standards as
specified by the Dam and Reservoir Division of the Bureau of Indian Affairs (BIA). Itis
assumed that the BIA will follow the Federal Department of Dam Safety (DODS)
standards. In addition, the seasonal storage reservoir shall be enclosed by a fence in
order to restrict access to approved personnel.

6.3 Preferred Site Alternative

The preferred project alternative is Alternative A, Phase I and Phase II. Alternative
A, Phase I and Phase II, consists of constructing a casino with 2,000 slot machines, 40
table games, and restaurant/bar areas during its first phase of operation. And during
the second phase of operation, Alternative A proposes to construct a 250-room hotel
and 1,200 seat event center. Table 6-1 summarizes the water supply requirements, as
well as, the wastewater treatment and disposal requirements. The water demand for
the preferred alternative would require multiple sources (Onsite/Offsite Wells, and
Trucking) to satisfy the project water requirements. Figure 6-1 presents an overview of
the treatment processes for both water and wastewater for this project scenario without
recycled water usage.

It is recommended that recycled water use be maximized in order to reduce the
requirements for potable water and to reduce the amount of treated effluent that needs
to be disposed. If recycled water use is maximized, the water supply requirements
could be met by onsite and offsite wells, or by a combination of supplies (Onsite/Offsite
Wells and Trucking). Figure 6-2 present an overview of the treatment processes for
both water and wastewater for this project scenario with maximized recycled water
usage.

W&WW FEASIBLITY STUDY (V7) 6-4



& WW Feosabllity Study\AutoCAD\Flgures\Fig 6—1A.dwg DATE: 8/23/05

TRUCKING

119,520 GPD

N6

HydroSclence Engineers, Inc.

!

11,800 GPD
(ASSUME 6.25%
WASTED BRINE)

8900GPD . |

(ASSUME 5% LOSS)

10,000 GPD §
178,500 GPD
LANDSCAPE

IRRIGATION
CASINO
&
HOTEL
154,600 GPD EN
STORAGE
TANK
WASTEWATER -
"E‘m‘m?“ 154,600 GPD SEASONAL  ~\ = —

SUBSURFACE

Figure 6-1
lone Casino and Hotel Feasibility Study
Flow Diagram without Recycled Water for Alternative A




& WW Foaaabllity Study\AutoCAD\Figurea\Flg 6—2A.dwg DATE: 8/23/05

JTRUCKING

119,520 GPD

HSN6

HydroSclence Engineers, Inc.

WATER TREATMENT 116,700 GPD
PLANT
7,280 GPD
(ASSUME 6.25%
BRINE WASTE)
gas0cp . | CANO | 7800 oPD
(ASSUME 5% LOSS) HOTEL
RECYCLED
154,600 GPD WATER
STORAGE
TANK
\_
WAmEng‘aTz 82,800 GPD
PLANT (154,600 GPD LANDSCAPE
IRRIGATION

SUBSURFACE

Figure 6-2
lone Casino and Hotel Feasibility Study

Flow Diagram with Recycled Water for Alternative A




7.0 References

Applied Engineering and Geology, Inc. (2 March 2004). Results of Soil and Mantle and
Percolation Tests — Property: Ione Rancheria. Lincoln, CA.

Applied Engineering and Geology, Inc. (20 October 2004). Pumping Tests and
Sustainability Analysis for Wells H1, M1, and M3, and Evaluation of Water Quality -
Property: Ione Rancheria. Lincoln, CA.

Crites and Tchobanoglous (1998). Small and Decentralized Wastewater Management
Systems. New York, NY:McGraw-Hill.

Mancebo, G (14 February 2002). Telephone conversation with Gene Mancebo, Amador
Water Agency.

Metclaf and Eddy (2003). Wastewater Engineering, Fourth Edition. New York,
NY:McGraw Hill.

W&WW FEASIBLITY STUDY (V7) 7-1



Appendix A
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Table 2-1

Estimated Wastlewaler Flows for Site Layout Alternative A, Phase 1 and 2 {gpd)

Typical Typical
WEEKDAY WEEKEND AVERAGE
Typical WEEKDAY Flows Flows Typical WEEKEND Flows Flows AVERAGE Day Flows Day Flows *
Square
Foolage Cuantity Units Freguency Use Sublotal  Flow/Unit Fiow AM. PM. AM. P, AM. P.M.
9} {each) {each]  {usesiday)  (units) {gpdiunit) {apd) {%) (gpd) {%) {gpd) {gpd) {%) fgpd) %) {ghd) tgpd) {apd) {gpd) __{apa)
Casino
Siots 50000 2,000 seals 12 24000 96,000 40% 38400  65% 62,400 50400 75% 72,000 125% 120,000 96,000 50% 48000  B2% 78,857 63429
Tables (40 1ables @ 7 seats per table) 15,000 280 seals 12 3,350 13,440 40% 5376 65% 8,736 7,056 75% 10,080 125% 16,800 13,440 50% 8,720 82% 11,040 8,880
Employees 1,412 employees 3 4,236 13 55,068 30% 16520  50% 27,534 22027 50% 27,534 75% 41,301 34418]  36% 19,867 57% 31,467 25567
Restaurants 20,000 =
Buflet 250 seats 12 3,000 12,000 30% 3.600 50% 6,000 4,800 75% 9,000 100% 12,000 10,500 43% 5,143 64% 774 6,429
Restaurant #1 (Specialty) 100 seats i 1.000 10 10,000 30% 3,000 50% 5,000 apo|  75% 7,500 100% 10,000 8750 43% 4,286 64% 8429 5.357
Collee Bar 10 seats 12 120 360 30% 108 50% 180 144 75% 270 100% 360 315 43% 154 64% 231 19
Sports Bar ~ 50 seals 12 600 1,800 30% 540 50% 900 720 75% 1,350 100% 1,800 1,575 43% 771 64% 1,157 564
Public & Miscellaneous Areas 15000 0.0 0 30% 0 50% 0 0 50% G 75% 0 0 36% 0 57% 0 0
Back of House fiefer to employees) 20,000 0.2 4000]  30% 1,200 50% 2,000 1600 50% 2,000 75% 3,000 2500 36% 1,429 57% 2,286 1,857
Cooling Towers (Average Estimated Waste Flow) ils 20,000 50% 10,060 100% 20,000 15,000 50% 10,000 100% 20,000 15,000 50% 10,000 100% 20,000 15,000
Parking L ' 3,039 spaces — 0.0 0 0% 0 50% 0 0 50% 0 5% 0 =T 36% 0 57% 0 0
Hotel
Rooms 166,500 250 rooms e b 150 37,500 50% 18,750 50% 18,750 18,750 100% 37,500 100% 37500 37 500 B84% 24,107 4% 24,107 24107
Event and Gonvention Center 30,000 it 0.2 6,000 30% 1,800 50!% 3,000 2,400 50% 3,000 75% 4,500 3.750 36% 2,143 57% 3,429 T 2,788
Subtotal 316,500 99,294 __ gpd 154,500 gpd 180,234 gpd 267,261 gpd 122,420 gpd 186,717 gpd.
Flow period duration per day {hours} 12 hours 12 hours 12 hours 12 hours 12 hours 12 hours
Pericd Flow 49,647 apd 77,250 gpd 80,117 gpd 133,631 gpd 61,210 gpd 93,359 gpd
Subtotal Daily Flows * 126,897 gpd 126,897 223,748 gpd 223748 154,569 gpd 154,569|
121 0% 0 gpd 0 0% 0 gpd 0 0% {0 gpd ]
Daily Flows Weekday Flow 126,897 gpd 126,887 Weekend Flow 223,748 gpd 223,748 Average Day flow 154,569 gpd 154,569
Calculaled Peaking Factor 1.0 10 1.76 1.76] 1.22 1.22|

*Average Day Flow = 57 Weekday + 277 Weekend
Peaking factors are back-calculated as an internal check only and are nol usad 1o caloulated flows.

instantanescus ocoupancy 1s used as an intemat check oaly. ILs only an eslimated realkme snao shop of how many guesls and employees may be in the lacility at a given time.



Table 2-4

Estimaled Wastewater Flows for Site Layout Akernative D (gpd)

Typical Typical
WEEKDAY WEEKEND AVERAGE
Typical WEEKDAY Flows Fiows Typicat WEEKEND Flows Flows- AVERAGE Day Flows " Day Flows *
Square
Foolage Quantity Units Frequency Use Sublolal  Flow/Unil Flow AM, P AM. Fi. AM. P.I.

{ff) feach)  feach) (usesiday, (units)  {gpdni)  {god) (%) (gpd) (%) {god) {apd) (%) Gd 08 {gp) @d | @ (gpd) (%) (gpd) fgpd)
|Retall ; : S|
Anchor Stores 42,625 0 seals 0.2 8,525 30% 2,558 0% 4,263 3410 50% 4,263 75% 6,304 5,328 36% 3.045 57% 4,871 3958
In Line Shops 80,625 0 seals K. 0.2 16,125 30% 4,838 50% 8,063 5450 50% 8,063 75% 12,094 10,078 36% 5,759 57% 8214 7487
Employees 720 employees 4 2160 13 28,080 30% 8,424 50% 14,040 11232 50% 14,040 75% 21,060 17,550 6% 10,029 57% 16,048 13,037
Restaurants - : B
Reslaurant #1, Short Order 50 seals 10 500 4 2,000 0% 500 50% 1,000 800 75% 1,500 100% 2,000 1,750 43% B57 64% 1286 1,071
Restauran! #2, Convenlional Sit Down 50 seals 6 300 i0 3.000 30% 800 50% 1,500 1200 75% 2,250 100% 3,000 2,625 43% 1,288 4% 1,928 1,807
Coffeg Bar 10 seals 12 120 3 360 0% 108 50% 180 144] 75% 270 100% 360 315 43% 154 654 % 231 183
Parking 650 spaces 20 1,300 0% 390 50% 650 520 50% 650 75% 975 813 36% 484 57% 743 504
Sublotal 123.250 17817 god 29,69 gpd = 31,085 gpd 45,883 gpd 21,504 gpd 34,320 gpd
Flow period duration per day (hours} - 12 hours 12 hours 12 hours _ 12 hours _ 12 hours 12 hours
Period Flow = 8,909 gpd 14,848 gpd 15,518 ppd 22,941 gpd 10,787 gpd 17,160 gpd
Sublotal Daily Flows = - 23,756 gpd 23,756 38,45¢ gpd 38,459 LEST 27,957 gpd 27,957
1&1 0% 0 gpd ] 0% 0 gpd 0 0% 0 gpd 0
Datly Flows Weekday Flow 23,756 gpd 23,756 Weekend Flow 38,459 gpd 38,459 Average Day Flow 27,957 gpd 27,957
Calculated Peaking Faclor s 1.0 1.0 182 1.62 1.18 1.18
*Average Day Flow = 57 Weekday + 27 Weskend

Peaking laclors are back-calculated as an imermal check only and are not used lo calculaled flows.

Instanianeous aceupancy is used as an inlemal check only. It s only an estimated realime snap shop of how many guests and employees may be in the facilly al a given lime.



Tabie 2-3

Eslimated Wastewater Flows for Site Layout Alternative €, Phase 1 and 2 (gpd)

Typical Typical
WEEKDAY : _ WEEKEND AVERAGE
Typical WEEKDAY Flows Flows Typical WEEKEND Fiows Flows AYERAGE Day Flows ° Day Flows *
Square i r
Footage Quantity Uriits Frequency Use Subtotal  Flow/Unit Flow AM. P.M. AM. PR AM. P4,
(tf) (each) (each) _(uses/day) _ (units)  (gpdhunit) _ {gpd) (%) (gpd) (%) (gpd) {gpd) (w) . (gpd) (%) {gpd) (aod) (%) {gpd) (%] {gpd} (gpd)
Casino
Slots 25,000 1,000 seats 12 12,000 4 48,000 40% 19,200 65%  31.200 25200 76% 36000  125% 60,000 48,000 50% 24,000 82% 29,429 3714
Tables (20 lables @ 7 seats per able) 7,500 140 seals 12 1,680 4 6,720 40% 2,688 65% 4368 3528 75% 5,040 125% 8400 6,720 50% 3,360 82% 5,520 4,440}
Employees 852 employees 3 2,556 13 3,228 30% 9.968 50% 16,514 13,291 50% 16614 75% 24.921 20,768 36% 11,867 57% 18,967 15,427
Restaurants 18,500 W Sl e e = i s Ty
Buffet 250 seals 12 3,000 4 12,000 3% 3600 50% 6,000 4,800 75% 9,000 100% 12,000 10,500 43% 5,143 64% 7.714 6,429
Restaurant #1 ::':q_JeciaIty) 0 seats 10 0 10 1] 0% 1] B0 0 i] 75% U] 100% 0 Q 43% B 1] 64% a V]
Coffee Bal F 0 seals _ == 0 8 0 30% 0 50% 0 o= — 0 100% 0 o 4% -8 4% 0 0
Sports Bar 50 seats 12 600 3 1,800 30% 540 50% 300 720 75% 1,350 100% 1,800 1,575 43% 771 84% 1,157 964
Public & Miscellaneous Areas 13,000 00 0 30% 0 50% 0 0 50% 0 75% o 0 36% 0 57% 0 0
(Back of House {refer o employees) 15,250 0.2 3,050 30% 415 50% 1525 1,220 50% 1525 78% 2268 1,906 3% 1069 57% 1,743 1416
Cooling Towers {Average Estimated Waste Flow) L5 - 20,000 50% 10,000 100% 20,000 15,000 50% 16,000 100% 20,000 15,000 50% 10,000 100% 20,000 15,000
Parking 1579 spaces 0.0 0 30% 0 50% 0 ® 0 50% 0 75% 0 0 36% 0 57% o | 0
Hotel
Rooms =St T 0 rooms 1 0 150 0 50% 0 50% 0 0 100% 0 100% 0 0 64% 0 64% 0 0
Event and Convention Center 0 0.2 0 30% 0 50% 0 0 50% 0 75% 0 0 36% a 57% = a 0
Subtotal 79,250 - 46,911 apd 80,607 gpd 79,520 gpod | 129,409 god 56,231 gpd 94,550 gpd
Flow period duration per day (hours) 12 hours 12 hours _ 12 hours 12 hours 12 hours 12 hours
Period Flow e g Sl 23,456 gpd 40304 gpd /765 gpd £4,704 gpd 28,115 gpd 47,275 apd
Sublolal Daily Flows - 63,759 gpd 63,759 104,469 gpd 104,469 75,391 gpd 75,391
i 0% 0 gpd 0 0% 0 gpd 0 0% 0 gpd 0
Daily Flows Weekday Flow 63,759 gpd 63,759 Weekend Flow 104,469 gpd 104,469 Average Day flow 75,391 ged 75,391
Calculated Peaking Faclor 1.0 1.0 1.64 1.64 1.18 i.18

*Average Day Flow = 57 Weekday + 27 Weekend

Peaking laclors are back-calculated as an intemal check only and are nol used lo calaulated fows

Instanlaneous eccupancy is used as an inlemal check only s only an estimaled reallime snap shop of how many guests and employzes may be in the faclity al a given time



Table 2.2

Eslimated Wastewaler Flows for Sile Layout Alternative B, Phase 1 and 2 (gpd}

Typical Typical
WEEKDAY ; WEEKEND AVERAGE
Typical WEEKDAY Flows Flows Typical WEEKEND Flows Flows AVERAGE Day Flows * Day Flows *
Square
Footage Quantity Units Frequency Use Subtotal  Flow/Unil Flow AM. P.M. A, P.M. AM. ..
it feach) {each}  (usésiday) __(units) {gpdiunit) (gpd) (%) {apd) (%) {gpd] _ {gpd) () (apd) (%) (gpd): {gpd) (%) {gpd) (%) {gpd) {gpd)
Casino
Slots 37,500 1,500 seals 12 18,000 4 72,000 40% 28,800 65% 46,800 7800 75% 54000 125% 40,000 72,000 50% 36,000 82% 58148 | 47574
Tables {30 tables @ 7 seals per fable) 11,250 280 seats 2 3,360 4 13,440 40% 5,376  65% 8,736 7,056 75% 10,080 125% 16,800 13,440 50% 6720 82% 11.040 6,880
Employees 1230 employess 3 3,690 13 47,870 30% 14,391 50% 23,985 19,188 50% 23,985 75% 35,978 23,981 36% 17,132 57% 27,411 22272
Restaurants 20,000 = . e T
Buflet 250 seals i2 3,000 g 12,000 30% 3,600 50% 5,000 4,800 75% 9,000 100% 12,000 10,506 43% 5143 64% 7714 5429
Festaurant #5 (Specialty) 100 seats 10 1,000 10 10,000 0% 3,000 50% 5,000 4,000 75% 7,500 100% 10,000 8750 43% 4286 6% 6.429 5,357
Cofiee Bar 10 seats 12 120 3 360 30% 108 §0% 180 144 75% 270 100% 360  BEl i 154 64% 22 N
Sports Bar b= 50 seals 12 600 3 1,800 20% 540 50% 800 720 75% 1,350 100% 1,800 1575 43% 771 54% 1,157 964
Public & Miscellaneous Argas 14,000 0.0 0 o e k) 50% Y 0 50% 0 75% 0 | ), 36% 0 57% 0 0
Back of House (refes to employees) 18,000 = 0.2 3,600 30% 1,080 50% 1,800 1,440 50% 1,800 75% 2,700 2.250] 36% 1,286 57% 2,057 1671
Gooling Towers {Average Estimated Waste Fiow] 1LS 20,000 50% 10,000 100% 20,000 15,000 50% 10,000 100% 20,000 15,000 50% 10,000 100% 20,000 15,000
Parking 3,001 spaces 0.0 0 30% ¢ 50% 0 i 50% 0 5% 0 D 36% 0 57% 0 0
Hotel
Rooms =g T L 166,500 250 rooms i 250 150 37.500 56% 18,750 50% 18,750 18,750 T 100% 37,500 100% 37,500 37,500 64% 24,107 B4% 24,107 24,107
Event and Convention Center 30,000 0.2 6,000 30% 1,800 50% 3.000 2,400] 50% 3,000 75% 4,500 3780 36% 2,143 57% 3,428 2786
Subtolat 257 250 87,445 gpd 135,151 gpd E 158,465 gpd 231,638 gpd 107,742 __gpd 162719 gpd
Flow period duralion per day (hours) 12 hours 12 hours 12 hours 12 hours 12 hours 12 hours
Period Flow o 43,723 gpd 67,578 gpd 70,243 gpd 115,818 gpd 53.8M1 gpd 81,359 gpd
Subtotal Daily Flows 111,298 gpd 111,298 185,061 gpd 195,061 135,230 gpd 135,230
181 0% 0 gpd 0 0% 0 gpd 0 0% 0 gpd 0
Daily Flows i Weekday Flow 111,298 gpd 111,298 Weekend Flow 195,061 gpd 195,061 Average Day flow 135,230 gpd 135,230
Calculated Peaking Factor 10 1.0 1.75 176 1.22 1.22]
“Awerage Day Flow = 57 Weekoay + 27 Weekend

Peaking factors are back-calculated as an infernal check only and are not used 10 calcutatad Nlows
Instantaneous ascupancy is Used as an internal check only. It is only an estimated reallime snap shap of how many guests and employees may be in the [acilily at a given lime.
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1.0 INTRODUCTION

At the request of Analytical Environmental Services (AES), Applied Engineering and Geology,
Inc. (AEG) has prepared this Pumping Tests and Sustainability Analysis for Wells H1, M1, and
M3, and Evaluation of Water Quality (Report) to document the pumping tests conducted by AEG
at the Tone Band of Miwok Indians Casino and Hotel Site (Project Site), The Project scope of
work included performing a series of pumping tests on wells M1, M3, and H1. The objective of
the pumping tests was to determine the recommended long-term yield for these wells. Wells M2
and M4 were each utilized as an observation well for certain tests, but were not included in the
scope of work to determine long-term yield.

Work performed and included in this document is as follows:

*  Pumping test and substainable yield evaluation for wells H1, M1, and M3;
*  Evaluation of DWR Well logs for wells within a two mile radius of the Project Site; and,
*  (Collection of water samples from wells H1, M1, and M3 for water quality analyses.

2.0 GENERAL SITE INFORMATION

The lIone Rancheria (Project Site) is located on the east side of Highway 49 at the southern limits
of the City of Plymouth, Amador County, California (see Figure 1). A general layout of the
Project Site and the locations of all wells tested are shown on Figure 2.

2.1  Geology/Hydrogeology

This Project Site is on the western side of the New Melones Fault Zone and is approximately 2.5
miles east of the Bear Mountain Fault Zone. The onsite geologic materials consist of greenstone
along the western edge and Upper Jurassic marine sedimentary and metasedimentary rocks of the
Mariposa Formation. These sedimentary and metasedimentary rocks are primarily weathered
shale and slate with minor thin beds of sandstone. The soil layer is very thin over most of the
Project Site, ranging from less than three inches to a maximum of approximately two feet.

During the placement of backhoe test pits at the western side of the Project Site during the fall of
2003, no ground water was encountered by any of the excavation activities. However, while
conducting an inspection of the gullies on the western portion of the Project Site during December
2003, numerous springs were observed. The location of these springs was reported in AEG's
Results of Soil Mantle And Percolation Tests, dated March 2, 2004.
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Observed surface water features on the Project Site include several springs in the drainages within
the southwest quadrant; a pond in the extreme southwest corner, along Highway 49; a seasonal
stream (Dry Creek) and its tributaries; a slough along the western boundary (Highway 49); and
a small stock pond in the open field north of the abandoned runway.

Based on readings collected by AEG in the field, depth to static ground water in the wells within
the Project boundaries ranged from approximately 30 feet to 75 feet below ground surface (bgs).

As shown by Figuore 3, the drainage basin that includes M1 is quite small, and encompasses
approximately 1,421 acres (2.2 square miles). The drainage basin that includes wells H1, H2,
M2, M3, and M4 is a long and narrow basin that extends approximately 14 miles to the east, and
encompasses approximately 35.5 square miles.

Department of Water Resources (DWR) Well Completion Reports (DWR Well Logs) for all water
supply wells within a two mile radius of the Project Site were requested from the State of
California, Department of Water Resources. Once the DWR Well Logs were received, a simple
evaluation of the data was performed. The wells were plotted based on the data provided by the
DWR Wells Logs. However, the descriptions given by most drillers to locate the well is very
general so only a few were plotted with an exact location. Since most of the wells were only
plotted to the closest 40 acre parcel, or to the nearest section (640 acres). A copy of the plot was
not included in this report.

Based on the DWR Well Logs, it would appear that there are approximately 27 domestic water
producing wells located within the smaller drainage basin that encompasses most of the Town of
Plymouth and well M1. These wells vary in depth from approximately 80 feet to 800 feet, with
static water levels ranging from 14 feet to just over 200 feet. The wells appear to equally
dispersed throughout the drainage basin. The materials encountered vary from slate and shale to
greenstone and granitics. With a few exceptions, the higher producing wells appear to be located
within granitic material. There are two wells located within Section 11 (the Town of Plymouth)
and one in Section 15 (west of the Project Area) that are reported to produce water at a rate greater

than 200 gpm.

There are approximately 96 domestic water producing wells within the western end of the
watershed that contains wells M2, M3, M4, and H1. The majority of the wells are located on the
western side of the Town of Plymouth in Section 12, Township 7N, Range 6E and are within
granitic material. These 96 wells vary in total depth from just under 100 feet to over 800 feet,
with static water levels ranging from 40 feet to 500 feet below ground surface. Approximately 50
percent of the wells in Section 12 are reported to produce greater than 50 gpm.
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Based on DWR Well Logs, there are approximately 20 domestic wells within 2000 feet of the
Project Area. Fourteen of these wells are located within the smaller dra%nage basin, and six are
jocated within the larger drainage basin. Twelve of the wells (eight within the smaller basin) are

rted to produce less than 15 gpm. Four of the wells (three within the Sn:'lallf.‘l‘ basin) are
reported 0 produce between 16 and 50 gpm. And, four of the wel]s_ (three within the smaller
basin) were reported to produce greater than 51 gpm. With‘ the exception of H1, the three higher
producing wells (51+ gpm) are all located west of the Project Area.

3.0 GROUND WATER INVESTIGATION

3.1 Ground Water Pumping Test

3.1.1 Well Construction Details

Information obtained during the drilling and installation of wells M1 through M4 and well H1 was
provided on the DWR Well Logs for the onsite wells. The DWR Well Logs, which are presented
in Appendix A, provide information relating to lithology encountered during drilling, water
strikes, static water level, airlift yield, total depth, and well construction details. Although the
information is general, it does provide valuable background information and insight into ground
water occurrence. Based on a review of the reports, the following is evident.

» The geology is characterized by shale and slate. The drilling report for well H1 indicates
40 feet of overburden. No overburden is reported in the other well reports. However,
results of previous field studies indicate that a thin unsaturated soil layer covers most of
the Project Site explored by AEG during previous studies and generally ranges from less
than three inches to a maximum of approximately two feet,

¢ The wells were drilled using the air rotary method to a diameter of 11 inches. They were
completed with 6-inch diameter surface casing (grouted in place) and a 4-inch diameter
PVC liner that was perforated from the primary water strike to total depth. Well H1 is an
exception and was completed as an open hole below the surface casing;

*  Airlift yield sustained over a four-hour testing period ranged from 15 to 150 gallons per
minute (gpmy);

*  The primary water strikes occurred from depths of 180 to 600 feet below ground surface
(bgs) in bedrock. Due to the low hydraulic conductivity (K) and storativity (S) generally
associated with shale and slate, it is apparent that the water is stored and transmitted by
fracture flow; and,

*  Static water level measured after well completion ranged from 30 to 75 feet bgs, which is
well above the water strikes and therefore indicative of confined groundwater conditions,
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Well construction details of wells M1, M3, M4 and H1 are summarized in Table 3-1.

TABLE 3-1
Well Construction Details
Dite Total Surface Screened Depth to é}i?: Airlift
Well | 3¢ | Depth 2® | Blank Casing | Interval | Water Strike | vield® |
Dirilled (bgs) Casing (bgs) (bgs) LeveF PR
g g g (bes) | &P
6" PVC | 4" PVCliner | 540-
M1 | 8/10/01 | 620 oy €53 b 54D 620 600 60 15 |
6" PVC | 4° PVCliner | 180 -
M3 | 1/16/04 | 220 [ ° ", 0L 18 220 180 30 70 \
6" PVC | 4" PVC liner | 280- 200 (5 gpm)
M. A AW ] ey 0 - 280’ 340 | 240(10epm) | P 15
6" PVC Open 105 - 107
H1 | 11/3/77 hzza 1o 80 None Pt 200 - 205 75 150 |

} 6" surface casing was grouted in place,
: Static water level as shown on DWR Well Logs (except for H1, which was measured in the field)
. Airlift yield obtained from Well Completion Reports, measured prior to well installation. Test duration was

four hours.
bgs = below ground surface (in feet).
gpm = gallons per minute

3.1.2 Pump Details

Shown in Table 3-2 are the details associated with installation of the test pumps in each of the

pumped wells.

bgs = below ground surface (in feet).
gpm = pallons per minute

y Static water level as measured by AEG in the field.

TABLE 3-2
Pump Installation Details
Well ]':I;:lﬂﬂ]] Sxff::ﬂrﬂ;]d wﬁfﬂ&, Static Water Pump Depth to Top
mﬁﬂ___ﬂgﬂ_ﬂgﬂ_ﬂ (bgs) | Size (Hp) | of Pump (feer)
ML | 620 | s40-620 | 600 | 53 5 600
M3 1 220 | _180-220 | 130 i ! 31 s 200
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3,1.3 Pump Testing Methods

Four types of pumping tests were utilized to obtain information necessary to complete the
proposed scope of work. These tests included:

e  Step-drawdown tests,

»  (Constant rate tests;
« (Constant yield and drawdown tests; and,

»  Recovery tests.

Each type of test is further defined as follows:

Step-Drawdown Tests

Step-drawdown tests were performed to evaluate drawdown behavior (in the pumped well)
] in response to pumping and identify the optimum yield for the constant rate test. The

step-drawdown test involves pumping the well at variable discharge rates, increasing the
discharge rate in a step-wise fashion, and measuring discharge rate and water level

response for the test duration.

Constant Rare Tests

Constant rate tests were conducted to assess well response to pumping at a constant
discharge rate. The pumping tests involved measurement of water levels in the pumping
well and observation wells during pumping, and measurement of the discharge rate.

Constant Yield and Drawdown Tests

The constant yield and drawdown tests were generally conducted in instances where water
levels did not stabilize within 48 to 72 hours of constant rate pumping. The tests were
performed by pumping at a relatively high discharge rate, and then subsequently reducing
the discharge rate until the drawdown stabilized. Pumping at the adjusted rate was
continued to ensure that stabilization was maintained. Water level in the pumped well and
discharge rates were recorded for the duration of the test.

e e il L e T T T ML ——

Wby iy

Recovery Tests

Recovery tests involve the measurement of water levels in the pumping and observation
wells following the cessation of pumping. Recovery test data collected following constant
rate tests were used to estimate hydraulic conductivity (K) and transmissivity (T) and to
assess aquifer performance.
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3.1.4 Pumping Test Design

Actual test duration was determined in the field based on real-time reviews of the well response
to pumping. The wells were tested individually and allowed to recover prior to the start of
subsequent tests to avoid difficulties in data interpretation due to potential well interference. The
testing of well M3 was an exception due to the slow recovery characteristics of the well.

3.1.5 Measurement of Hvdraulic Response

The constant rate test conducted in well M3 included water level measurements in observation
wells M2, M4, and H1 to assess the potential for hydraulic communication between the wells.
Observation wells were not included for any of the other pumping tests. Water levels were
measured manually using an electronic water level indicator. For each measurement, date, time,
and depth to water from the top of the well casing (to nearest 1/100 foot) were recorded on field
forms. This data was then tabulated for evaluation. Copies of this tabulated data is included in

Appendix B.

3.1.6 Measurement of Discharge Rate

A real time and cumulative flow meter was used to measure the discharge rate for the pumping
tests performed in wells M1 and M3. Due to the high discharge rate during the pumping test at
well H1, it was not possible to use a real time and cumulative flow meter since the meters were
only calibrated to record flows from five to 50 gpm. Instead, the discharge rate during the
pumping test at well H1 was calculated by timing how long it took to discharge five gallons.

3.1.7 Model Used

For the purposes of this report at this Project Site, we will look at the fractured rock above any
regional fault zone as an Equivalent Porous Medium Model. All techniques used with porous
media apply, including evaluating pumping test data to obtain transmissivity, specific capacity,
specific yield, etc., drawing of flow nets, and determining capture zones. The Equivalent Porous
Medium Model is valid when there is a sufficiently high fracture density, which does exist at this

Project Site.
3.2  Pumping Test Results and Evaluation

This section presents the pumping test results and analysis. The results include time series water
level and discharge rate data. Water level and production rate data were interpreted to develop
estimates of aquifer parameters (K and T) and long-term well yield, and to assess the potential for
hydraulic communicating between wells.
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3.2.1 Pumping Test Schedule

The pumping test program was conducted over a period of nine months, from December 2003
through August 2004. The start and end dates and times and test durations for each test, including
the recovery periods, are summarized in Table 3-3.

= TABLE 3-3
Testing Schedule
Well Test Start Date / Time | End Date / Time Aaation
2=l (hours)
|= Step-Drawdown
M3 Pumping 07/06/04 14:46 07/06/04 19:00 4.2
Recovery 07/06/04 19:00 07/07/04 08:30 13.5
Constant Rate
Pumping 12/02/03 15:00 12/09/03 13:08 166.1
HI Recovery 12/09/03 13:12 01/08/04 08:1R 715.1
| M3 Pumping 07/07/04 08:30 07/12/04 11:41 123.2
Recovery 07/12/04 11:41 07/31/04 09:51 454.2
Constant Yield and Drawdown
i M1 Pumping 12/13/03 13:00 12/16/03 08:22 67.4
Recovery 12/16/03 (08:22 12/16/03 17:00 B.6
M3 Pumping 07/31/04 09:51 0B/04/04 12:54 899.0

3.2.2 Pumping Tests Results

The discharge rates used for the constant rate and constant yield and drawdown tests were selected
based on airlift yield at the time of drilling for wells M1 and H1. A combination of airlift yield
and step-drawdown test results were used to select optimum discharge rates for well M3. A
summary of airlift yields (obtained from the DWR Well Logs), test durations, discharge rates, and
drawdown at the end of the tests are summarized in Table 3-4.

10
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TABLE 3-4 '
Testing Durations, Discharge Rates, and Drawdowns
Well Airlift Yield' Test Duration Discharge Rate . Drawdown at
(gpm) {days) (gpm) Test End (feet)
Constant o =
M1 15 Yield and 2.8 Initially 37.9 gpm, reduced Stabilized at
to 17 gpm 480 feet

Drawdown I

5 Step 1: 50 gpm for 6 min
P 0.2 | Step2: 60 gpm for 188 min 13.53

Do g Step 3: 70 gpm for 60 min
| M3 75 Cfﬂﬁf‘ 5.1 75 35.71
E;ft_f‘:;‘; ;)\ Variable, but ~ 50 to 53 e
Bavidaia gpm for last 25 hours "
H-1 150 C‘;“;::m 6.9 60 4448 |
; Airlifi yield obtained fmnm p:or to well installation. Test dur:u.i:;n was four
z h“e.:llfll:tad not completely recovered from prior pumping. During the constant yield testing, there was an

additional drawdown of 20.77 feet for a total drawdown of 36.72 from static water level,
gpm = gallons per minute

The results of the pumping tests are summarized in tabular format in Appendix B and are
graphically illustrated in Appendix C. The plots present drawdown (in feet) versus time (in
minutes) using a normal linear scale. A discussion of test results for individual wells is presented
in the following sections. These results form the basis of the calculations of long-term yield
presented in Section 3.2.4.

Well M1

The constant yield and drawdown test conducted at well M1 resulted in stabilized
drawdown of approximately 480 feet for 40.9 hours at a discharge rate of approximately
17 gpm. Water levels recovered relatively rapidly following cessation of pumping. A
residual drawdown of 14.8 feet remained after 532 minutes of recovery.

11



APPLIED ENGINEERING AND GEOLOGY, INC. ANALYTICAL ENVIRONMENTAL SERVICES
Detober 20, 2004 Pumping Test Report - lone Casino Site

Well M3

During the 70 gpm constant rate test conducted at well M3, it appeared that water levels
were beginning to stabilize at a drawdown of approximately 23 feet. However, at
approximately 1,800 minutes, a boundary condition was encountered that increased the
slope of the drawdown curve. The increase in slope is evident in the plot of drawdown
versus time presented in Appendix C. The boundary could be attributed to a low
hydraulic conductivity (K) fault or a change in lithology, or potentially to a decrease in
transmissivity as the fractures that store and transmit water in the confined unit pinch out
laterally or become less interconnected, This condition could limit the long-term well yield
unless additional sources of recharge are encountered as the radius of influence extends
outward under a prolonged pumping scenario. The long-term yield calculations presented
in Section 3.2.4 attempt to address this condition and assume that additional sources of
recharge are encountered as the radius of influence extends ourward.

The constant rate pumping test results indicate that there is no hydraulic connection
between well M3 and wells M4 and H1. Although well M2 does display somewhat of a
declining trend during the constant rate test conducted at well M3, it appears likely that
this is attributable to natural background declines that are expected in the dry season. A
plot of the drawdown at wells M2 and M3 is included in the M3 section of Appendix C.

As illustrated on the recovery test plot provided in Appendix C, water levels recovered
after the constant rate test from over 35 feet of drawdown to approximately 17 feet
(residual drawdown) after 214 hours. The recovery plot developed to determine K and T
is also included in Appendix C. The plot includes t/t' (time since start of pumping/time
since pumping stopped) along the x axis and residual drawdown on the y axis. The slow
recovery and the shape of the recovery curve (straight line plots to left of the origin [t/t'
= 1] of the diagram) indicates incomplete recovery due to the limited extent of the aquifer.

The constant yield and drawdown test revealed a high specific capacity with relatively little
drawdown. However, drawdown did not stabilize at a discharge rate of 51 gpm within the
testing period. The long-term yield calculations are presented in Section 3.2.4.

Well H1

The 60 gpm constant rate test revealed a boundary condition at approximately 2,700
minutes that increased the slope of the drawdown curve. The increase in slope is evident
in the plot of drawdown versus time presented in Appendix C. The boundary appears to
be attributed to dewatering of an upper water strike that was reported in the well
completion report at 105 to 107 feet bgs. This condition could affect long-term well
performance as water from the upper water strike cascades into the well and aerates the
| water above the pump. The long-term yield calculations are presented in Section 3.2.4.

12
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3.2.3 Agquifer Parameter Estimation

Water level data obtained during the recovery tests conducted following constant rate tests (wells
M3 and H1) were evaluated to estimate aquifer parameters (K and T). The analysis was conducted
using computer software developed by Waterloo Hydrogeologic titled AquiferTest, Version 2.5.
Data input requirements for Aquifer Test include water level data, aquifer thickmess, screen
interval, discharge rate, and duration of the pumping phase.

The water level response in the monitoring wells is indicative of confined groundwater conditions.
Static water levels well above the depth to the first water strike (recorded on the DWR Well Logs)
supports this interpretation. Therefore, the data were analyzed using the Theis and Jacob

Recovery method.

The results of the aquifer parameter estimation are presented in Table 3-5. Graphical
representations of the analyses are presented in Appendix C. The results indicate K values that
range from 4.3 to 0.65 feet per day (feet/day), which is consistent with the range of values
typically associated with fractured shale and slate.

TABLE 3-5
Estimated Values of Hydraulic Conductivity (K) and Transmissivity (T)
Based on Recovery Test Data

Well Aquifer Hydraulic Conductivity (K) Transmissivity (T)

°" | Thickness' | (feet/day) | (cm/sec) | (feet’/day) (cm?/sec) ;
M3 40 4.3 1.5x 10° 171 1.8
H1 20 6.5 x 10" 2.3 x 10 13 1.4 x 107

! Adquifer thickness estimated as the well depth minms depth to the main water sirike (from DWR Well Lup;r;}.

cm/sec=centimeters per second
cm’/sec =centimeters squared per second

3.2.4 Long-Term Well Yield

The long-term well yield in the context of this report is the rate at which water can be sustainably
extracted from a well without undesired reductions in yield. Water quality data and assessments
are presented in Section 3.3 and are not considered further in this assessment of yield.

Long-term well yield, also referred to as "safe well yield" or "perennial well yield", requires the
estimation of long term well capacity based on the results of relatively short-term pumping tests.
The methodology used for this project is as follows:

Step 1: Extrapolate drawdown assuming 200 days of continuous pumping. For the

constant yield and drawdown tests, the extrapolated drawdown generally approximates the
drawdown at the end of the test.

13
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Step 2: Calculate the specific capacity (gpm/ft) [discharge rate (gpm) divided by
drawdown (feet)] at 200 days. The 200 days of continuous pumping represents a period
where groundwater recharge is at a minimum. It assumes that this minimum recharge
period will be followed by the annual recharge period in winter and spring as increased

precipitation and snowmelt occurs;

Step 3: Calculate total available drawdown (feet), as the depth to top of the first water
strike (or top of well screen) minus the static (non pumping) water level. This is the
maximum head that could potentially contribute to well yield;

Step 4. Calculate safe available drawdown, which is the allowable drawdown in the well
for pumping. Safe available yield is calculated as the total available drawdown times a
safety factor to account for a position for the pump, drought and seasonal water level
declines, and future drops in well efficiency during operation. The safety factor is selected

based on a qualitative review of recovery data; and,
Step 5: Calculate long-term well yield (gpm) as:
Specific capacity at 200 days (gpm/foot) x safe available drawdown (feet)

The results of these calculations are summarized in Table 3-6. Individual calculation sheets are
presented in Appendix D.

e e Ty r——————
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TABLE 3-6
Calculation of Long-Term Well Yield
Step 1 Step 2 Step 3 Step 4 Step 5
Drawdown Specific ; .
: Well | extrapolated to | capacity a1 200 | Topy BADIE | Sate available Lo;iat:;m
3 200 days days -
H (feet) (gpmifoot) (feet) (feet) (gpm)
M1 480.4 0.0354 487.3 341.11 12.1
: M3 50 1.0200 137.6 41.3 42.1
i H1 105 0.5714 118.8 71.3 40.7
! Due to the difficulties of accurately predicting the behavior of low storativity fractured bedrock aquifers
] during long-term pumping, these yields represent the upper limits that may be sustained. Refer to the
discussion in Section 4.2 for the range of recommended long-term yields.
gpm = gallons per minute.
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33 Water Quality

Water samples were collected from each of the pumped wells. Samples collected from M1 and
H1 were collected on October 29, 2003. Samples collected from M3 were collected on July 12,
2004, These samples were analyzed for CAM 17 Metals, Conventional Chemistry Parameters,
and Microbiological Parameters. Copies of the certified analytical laboratory reports are included
in Appendix E. Results have been tabulated in Tables 3-7 through 3-9.

I TABLE 3-7
Results of Ground Water Samples Analyzed for CAM 17 Metals
All Results in Parts Per Billion (ppb)

Analyte M1 M3 HL
Arsenic <5.0 <5.0 <5.0
Lead <5.0 <5.0 <5.0
Selenium <5.0 <5.0 <5.0
Thallium <10 =10 <10
Antimony <50 =50 <50
Barium 50 <20 39
Beryllium <5.0 =5.0 <5.0
Cadmium <10 <10 <10
Cobalt <20 <20 <20 [l
Chromium <20 <20 <20
Copper 440 <20 <20 5
Molybdenum <20 <20 <20
Nickel <20 <20 <20
Silver <10 <10 <10

| Vanadium <20 <20 <20
Zine 60 <20 <20
Mercury <0.20 <D.L <0.20

15
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e TABLE 3-8 o [
Results of Ground Water Samples Analyzed for General Water Quality
All Results in Parts Per Billion (pph)
Analyte . M1 M3 . _Hi |

Total Alkalinity 180 220 630
Bicarbonate as CaCO, 180 220 630
Carbonate as CaCO; <5.0 <5.0 <5.0
Hydroxide as CaCO, <5.0 <5.0 <5.0
Chloride 7.0 12 26
Fluoride 0.34 0.21 0.24
Nitrate as NO, <2.0 2.0 <2 0
Sulfate as 50, 2.2 60 230
Total Sulfides * 33,000 - - - - -
Total Sulfides * <50 - - - - -
MEAS <(.10 =0, 10 <0.10
Specific Conductance 340 430 1400
Calcium 32 60 170
Magnesium 1B 32 110
Potassium 3.4 <1.0 1
Sodium 23 11 30
Hardness as CaCO, 160 280 850
pH 8.00 6.90 7.20

_ Total Dissolved Snlids_ﬂ" DS) _ 200 360 = 910

o= Not analyzed for

! Sample collected during pumping test

i Sample collected after pumping test was complete, but before water level in well had recovered.

16
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I TABLE 3-9

Results of Water Samples Collected and Analyzed for
Total Coliforms and E. Coli

s le Number Total Coliforms _ E'@E’”
Mi Absent Absent 1

| M3 Ahbsent Absent
H1 Absent Absent
4.0 DISCUSSION AND RECOMMENDATIONS
4.1 Discussion

The explored Project Site geology is characterized by a generally thin layer of overburden
underlain by weathered bedrock consisting of shale and slate. Groundwater at the Project Site
primarily occurs under confined conditions at depth in the fractured bedrock zones. The upper
portions of the bedrock appear to have low hydraulic conductivity (K), presumably due to the lack
of fracturing, and therefore represent a confining layer (aguitard) for the underlying confined unit.
Due to the low K and S values typically associated with unfractured shale and slate, the
groundwater yield of the confined unit is likely attributed to the ability of interconnected fractures

to store and transmit groundwater.

The pumping test results indicate that there is no hydraulic communication between well M3 and
wells M4 and H1. Although well M2 does display somewhat of a declining trend during the
constant rate test conducted at well M3, it appears likely that this is attributable to natural
background declines that are expected in the dry season. The test results also provided estimates
of important hydraulic parameters for the confined bedrock unit. The estimates are consistent with
the ranges typically encountered in the fractured shale and slate that comprise the confined unit.

17
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4.2 Recommended Long Term Well Yield

The long-term well yields calculated and discussed in Section 3.2.4 are based on aguifer response
to a relatively short period of pumping. Drawdown is extrapolated to 200 days to allow sufficient
time for recharge to stabilize drawdown and improve well performance. This approach assumes
that sufficient precipitation will occur and that a significant percentage of recharge will reach the
aquifer. It also assumes that the interconnected fracture network extends beyond the radius of
influence created during the test, and that these fractures have sufficient storage to produce
sustainable yields. However, these conditions may not be realized. Recharge may be limited by
the thick sequence of relatively low K slate and shale aquitard or recharge may be slow due to
distant recharge areas. The fractures that store and transmit water in the confined unit may pinch
out laterally or become less interconnected, effectively reducing aquifer transmissivity and limiting
well yield. Hydraulic barriers not reached during the testing period (i.e. outside the radius of
influence created during the test) may exist, caused by changes in lithology or low K faults, and

limit the long-term yield.

To address these remaining degrees of uncertainty inherit in the calculation of long-term well yield
in fractured bedrock with low primary porosity and storativity, the calculation and use of a range
of recommended long-term well yields is required. A range of recommended long-term well
yields was developed based on test results and is presented in Table 4-1. The upper limit is the
long-term well yields provided in Section 3.2.4. The lower limit is established as 70% of the
upper limit. The recommended long term well yield presented in Table 4-1 are best estimates of
future well performance. It is recommended that actual long term yield be accurately determined
in the first year of production by regularly monitoring water level response to pumping. During
this period and based on actual well performance, the need for additional wells can be assessed
to meet the required water demands.

TABLE 41 =||
Recommended Long-Term Well Yields
Well Lower Limit Upper Limit Recommended Long-Term
_(gpm) (gpm) Well Yields (gpm)
M1 8.5 12.1 10 I
M3 29.5 42.1 36
H1 28.5 40.7 35
Total
Recommended 68.9 98.4 81
L Yield . J

ﬁ gallons per minute
- Low capacity well (less then five gpm sustainable yield). Use not recommended.
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APPLIED ENGINEERING AND GEOLOGY, INC. ANALYTICAL ENVIRONMENTAL SERVICES
October 20, 2004 Pumping Test Report - lone Casino Site
5.0 STATEMENT OF LIABILITY

This Pumping Tests and Sustainability Analysis for Wells H1, M1, and M3, and Evaluation of
Water Quality (Report) was prepared by Applied Engineering and Geology, Inc. (AEG), at the
request of Analytical Environmental Services (Client), using the degree of care and skill ordinarily
exercised, under similar circumstances, by reputable engineers, geologists, and scientists
practicing in this or similar localities in California at the time this Report was prepared. No other
warranty, expressed or implied, is made as to the information and professional advice included
in this Report. This Report was written to document testing activities related to estimating the
long-term yield of water from certain wells at the Site based on a limited number of observation
points and limited duration tests. Further investigation, testing, and data analysis can reduce the
inherent uncertainties associated with this type of testing. This Report is based on factual
information obtained from Analytical Environmental Services, and others, that has been assumed
to be correct, accurate and complete. Applied Engineering and Geology, Inc. does not guarantee
the correctness, accuracy, or completeness of those data.

This Report and the data within has not been prepared for use by other parties or uses other than
those for which it was intended, and may not contain sufficient information for the purposes of
other parties or other uses.

This Report or any part thereof may not be reproduced in any form without written permission
from Applied Engineering and Geology, Inc., its Principals, or agents.

Should you have any questions regarding the content of this report, please contact Ear] Stephens
at 916.645.6014.

Sincerely,

APPLIED ENGINEERING AND GEOLOGY, INC. DOULOS ENVIRONMENTAL, INC.

Hal Hansen RG 6697
Principal Geologist

Earl Stephens RCE 45334
Principal Engineer

SAAEG Documentsilonetjone Pumping Tests 2004\R-Jons 2004 1B (Pumping Test Repoet). wpd( 1]
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APPENDIX A

DWR Well Logs for Project Wells
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APPENDIX B

Pumping Test Data







SRR ST i L R R s s

s e el

prawdown in M1

lone Pumping Test Data
pumped Well is M1

S ET . Cumulative Flow Rate
Date Time Time (min) (gpm) DTW (it) Drawdown (ft}
T 1213 1300 0 0.0 52.7 0
— 12/13 1304 4 37.9 66.9 14.2
12113 1305 5 37.1 94 41.3
mm 1306 6 36.1 115.9 63.2
12/13 1307 7 35.5 136.1 83.4
— 12/13 1308 8 35.0 151 G8.3
[ | {213 1310 10 335 188.1 135.4
12/13 1315 15 30.9 268.8 216.1
12/13 1320 20 202 317 264.3
1213 1325 25 26.7 366.5 313.8
12/13 1330 30 25.2 405.2 352.5
| 1913 1335 35 23.9 4342 381.5
12/13 1340 40 22.8 460.8 408.1
W 1345 45 22.3 474.7 422
i faps 1350 50 21.5 491.4 438.7
1213 1355 55 21.1 500.74 448.04
12/13 1400 60 20.7 509.8 457.1
[T 1EH3 1405 65 20.5 514.71 462.01
12/13 1407 87 16.5 513.35 460.85
12/13 1410 70 19.8 514.49 461.79
12113 1415 75 19.0 513.85 461.15
12/13 1420 80 18.9 513.93 461.23
12/13 1430 a0 18.8 513.87 461.17
12/13 1458 118 18.7 514.10 461.49
12113 1500 120 19.0 515.3 462 .6
12/13 1530 150 18.5 516.4 463.7
12/13 1535 155 18.4 516.42 463.72
12/13 1545 165 18.4 516.69 453.99
12/13 1555 175 18.5 517.96 465.26
12/13 1605 180 18.2 517.48 454,79
12/13 1610 185 18.2 517.08 464.38
12113 1615 180 18.3 517.24 464.54
12113 1623 188 18.3 517.4 464.7
12/13 1630 205 18.3 517.62 464.92
12/13 1640 215 18.2 517.93 46523
12/13 1650 225 18.3 518.78 466.08
12/13 1700 235 18.1 519.2 468.5
12/13 1705 240 18.1 518.32 466.62
12/13 1713 248 18.1 519.2 466.5
12/13 1720 255 18.1 519.19 466.49
12114 1442 1586 17.1 §31.75 479.05
12/15 820 2595 17.1 536.04 483.34
12/15 847 2622 17.1 536.08 483.36
12/15 854 2629 16.9 536.02 483.32
12/15 925 2660 16.9 533.29 480.59
12/15 930 2865 16.9 533.33 480.63
12115 932 2867 16.9 533.05 480.35
12/15 a35 2670 16.9 532.9 480.2
12/15 937 2872 17.0 533.88 481.16
12/15 941 2676 17.0 533,1 480.4
12/15 945 2680 17.0 533.12 480.42
12/15 948 2683 17.0 533.13 480,43




850 2685 17.0 533.01 480.31
951 2686 17.0 532.64 479,94
952 2687 17D 532.68 479.98
954 2689 17.0 532.7 480
956 2691 17.0 532.9 480.2
857 2692 17.0 532.65 479.95
859 2694 17.0 532.88 480.18
1000 2695 17.0 532.78 480.08
1001 2696 17.0 §32.9 480.2
1002 2697 17.0 532.78 480.08
10086 2701 17.0 532.82 480.12
1007 2702 17.0 532.7 480
1008 2703 17.0 552.6 4999
1009 2704 17.0 532.8 479.9
1010 2705 16.9 532.78 480.09
1012 2707 17.0 53264 479.94
1013 2708 17.0 532.65 479.95
1015 2710 17.0 53286 479.9
1024 2719 17.0 532.89 4B80.19
1026 2721 16.9 532.5 479.8
1028 2723 17.0 532.4 479.7
1030 2725 17.0 532.42 479.72
1036 2731 17.0 532.34 479.64
1038 2733 17.0 532.29 479.59
1042 2737 17.0 532.13 470,43
1045 2740 17.0 532.2 479.5
1049 2744 17.0 532.2 4795
1052 2747 17.0 532.09 479.39
1054 2749 17.0 532,08 479.38
1059 2754 17.0 532 479.3
1104 2756 17.0 531.8 479.2
1109 2764 17.0 531.95 479.25
1112 2767 17.0 531.96 479.26
1117 2772 17.0 532.2 478.5
1119 2774 17.0 532.25 479.55
1138 2793 17.0 532.36 479 66
1143 2798 17.0 532.69 479,99
1158 2814 17.0 532.51 479.81
1206 2821 17.0 532.31 479.61
1212 2827 17.0 5326 478.9
1224 2839 17.0 532.42 479.72
1228 2843 17.0 532.57 479.87
1234 2849 17.0 532.5 479.8
1240 2855 17.0 532.32 479.62
1246 2861 17.0 5321 479.4
1252 2867 17.0 532.16 479.46
1258 2873 17.0 532.15 479.45
1320 2885 17.0 53217 479 47
B22 4037 0.0 533.06 4B80.36




lone Pumping Test Data
pPumped Well is M1
Recovery in M1
| [ Date Time Cumulative | oy iy | Drawdown (f)
Time (min)
~ 12/16 B22 0.0 533.06 480.4
12/16 832 10.0 533.09 480.4
12116 832 10.3 530.3 4778
[~ 12/16 832 10.7 528 475.3
 12/16 833 12.0 527 474.3
12116 833 12.3 526 4733
12/16 833 12.5 525 4723
12/16 833 12.6 522.8 470.1
12/16 833 12.6 522.2 469.5
12118 833 12.7 521 4683
12/16 833 12.8 520 487.3
12/18 833 12.8 518.5 465.8
12/16 833 12.9 517.5 4648
12116 833 12.9 516 463.3
12/16 834 14.0 515 4623
12/18 834 14.1 513.5 460.8
12/18 834 14.2 512.5 4598
12/16 834 14.3 511.5 458 .8
12/16 834 14.4 510.5 457 8
12/16 834 14.5 509.5 456 8
12/16 834 14.6 508 4553
12/16 834 14.7 507.5 454 8
12/16 834 14.8 506.5 453.8
12116 B34 14.8 505.5 4528
12/16 834 14.9 504 451.3
12/16 834 14.9 503 450.3
12/18 835 16.0 502 4493
12/18 835 16.1 500.5 447 8
12/16 835 16.2 499.5 446.8
12/16 835 16.2 499 446.3
12/16 835 16.3 498 4453
12118 835 16.4 496.5 4438
12/16 835 16.5 4955 442 8
12116 B35 16.6 494 5 4418
12/16 B35 16.7 4935 4408
12/16 B35 16.7 492.5 4398
12/16 835 16.8 491.5 438.8
12116 835 16.9 490.5 4378
12116 835 16.9 490 437.3
12/18 836 18.0 488.5 4358
12/16 836 18.1 487.5 434 8
12/16 836 18.2 486.5 433.8
12116 836 18.2 485.5 432 8
12116 836 18.3 4B4.5 4318
| 12/16 836 18.4 4835 430.8
] 12/16 836 18.5 482.4 4297
i 12116 836 18.8 481.6 4289
12/18 836 18.7 480.7 428.0
12/16 836 18.7 479.5 4268
1218 836 18.9 477.7 4250
12/18 837 20.0 476.6 423.9
12/18 837 20.1 475.5 422 8




1216 B37 20.2 4742 421.5
1216 837 20.2 473 420.3
1216 8ar 204 472 419.3
12116 B37 20.5 470.7 418.0
12/16 B37 206 469.6 416.9
12116 B37 20.7 468.3 4156
12/16 837 207 467 .1 414.4
12/16 837 20.8 466.1 4134
1216 B37 20.9 465 412.3
1216 838 22.0 463.3 410.6
12016 B38 22.2 481.5 408.8
12118 838 22.3 458.5 405.8
12116 838 22.5 457.3 404.6
1216 B38 227 455.8 403.1
12116 838 228 4542 401.5
12116 838 22.9 452.5 399.8
12116 B39 24.0 450.9 398.2
1216 838 24.2 448.9 396.2
1218 B39 24.4 447.4 304.7
12116 839 24.5 4458 392.9
12/16 838 2486 443.9 301.2
12116 B39 247 443 390.3
12116 B39 248 441.6 388.9
12/16 B38 24.9 4401 387.4
1216 B40 26.0 439 386.3
12186 B40 261 438.4 385.7
1216 840 26.2 437.2 384.5
12116 B40 26.2 436.1 3834
12116 840 26.3 435.1 3824
12116 840 264 4341 381.4
12116 840 26.5 4331 380.4
12116 840 26.8 432.2 378.5
12116 840 28.7 431.1 378.4
12/16 840 26.8 430.1 3774
12/16 840 26.9 4291 376.4
12116 B41 28.0 428.3 375.8
12116 841 28.1 426.6 3738
12116 B41 28.2 4248 3721
12/16 841 28.7 423.3 370.6
1216 B42 29.0 421.8 368.9
12/16 B42 207 419.5 366.8
12/16 842 29.9 4174 364.7
12116 843 31.0 415.5 362.8
12/16 B43 31.2 413.7 361.0
12/16 843 34 412.8 360.1
12/16 B43 3.5 411.5 358.8
1216 B43 31.6 410.1 357.4
12/16 843 31.7 408.6 355.9
12/16 B44 33.0 405 352.3
12/16 844 33.2 403.7 351.0
12/16 g44 33.3 402 348.3
12116 B44 33.5 400.5 347.8
12/16 B44 33.6 398.3 345.6
12/16 B44 33.7 396.5 343.8
12/16 845 35.0 3844 341.7
12/16 845 35.2 392.5 339.8
12116 B45 35.3 3912 338.5
1216 845 35.5 389 336.3
12f16 845 35.7 386.9 334.2




[ 1216 846 37.0 384.3 331.6
12186 B46 374 382.5 3298
12116 B46 37.7 376.7 3240
[ 12116 847 39.0 372.6 319.9
12/16 848 40.0 363.7 311.0
12/16 8495 415 350.3 297.6
12/16 850 422 3425 289.8
12/16 851 432 3329 280.2
12118 851 43.8 327 274.3
12116 852 448 318 265.3
12/16 853 459 308.5 255.8
12/16 854 46.7 301.2 2485
12/16 855 478 28924 2387
12/16 856 48.8 285.2 2325
12/16 857 49.9 277 224.3
12116 858 50.8 270.1 217.4
12/16 859 51.9 262.2 200.5
12116 900 52.8 254.6 201.9
12/16 901 53.9 248.5 195.8
12/16 803 55.1 240.4 187.7
12/16 804 56.1 234.2 181.5
12/16 005 57.1 228.1 175.4
12/16 a06 58.1 2225 169.8
12/16 907 59.1 217.6 164.9
12116 908 60.1 213 160.3
12/16 909 61.0 208.2 1555
12/16 810 62.1 202.7 150.0
12/16 911 63.1 197.6 1449
12/16 912 64.2 182.8 140.1
12116 913 65.2 187.9 135.2
12116 914 66.5 183 130.3
12116 915 67.3 179 126.3
12/16 916 68.5 175.6 122.9
12/16 917 £9.5 172.7 120.0
12/16 918 70.6 168.7 117.0
12/16 919 71.7 166.1 113.4
12/16 920 725 163.8 111.1
12/16 921 73.5 160.8 108.1
12/16 922 746 157.9 105.2
12/16 923 75.5 155.2 102.5
12/16 924 76.6 152.6 99.9
12/16 925 77.5 150.7 98.0
12/16 928 78.7 148.3 95.6
12/16 927 79.5 147 84.3
12/16 928 80.6 145 92.3
12/16 929 81.7 143.3 90.6
12/16 930 82.5 141.9 89.2
12/16 931 83.5 140.2 87.5
| 12116 932 84.5 139 86.3
12/16 933 85.5 137.8 85.1
12/16 934 86.5 136.8 84.1
12/16 835 87.4 135.9 83.2
12/16 936 88.4 134 4 81.7
12/16 937 89.5 133.2 80.5
| 12116 938 90.5 132.2 79.5
12/18 838 91.8 131.1 78.4
12/16 940 92.9 130 . 77.3
| 12116 941 93.7 129.4 76.7
| 12/16 g42 94.8 128.8 76.1




12/16 843 95.6 128 75.3
1216 944 96.7 127.3 74.6
12116 845 97.5 126.8 74.1
1216 946 98.4 126.3 73.6
1216 847 899.6 125.6 72.8
1216 948 100.6 125.1 724
1216 848 101.3 124.7 72.0
1216 a50 102.5 124.1 714
12M16 931 103.6 123.6 70.8
12/16 g52 104.8 123.2 70.5
12/16 855 107.0 122.15 69.5
12116 1000 112.0 120.5 67.8
12116 1005 117.0 119.1 66.4
12116 1010 122.0 117.78 65.1
12186 1015 127.0 116.66 64.0
12116 1016 128.0 115.59 62.9
12/16 1026 138.0 114.02 61.3
12/18 1030 142.0 112.81 0.1
12/16 1038 150.0 111.34 58.6
12116 1042 154.0 110.36 a7.7
1216 1118 180.0 103.48 50.8
1216 1133 205.0 100.68 48.0
1218 1145 217.0 98.88 46.2
12/16 1403 355.0 81 28.3
12/16 1553 465.0 71.81 18.1
12/16 1700 532.0 ar.5 14.8




i

jone Pumping Test Data
pumped Well is M3

prawdown in M3

Date Time ?:::;”E::E F'T;"pﬁ?te DTW () | GWELE (ft) | Drawdown (ft)

— p7/07/04] 8:30:00 AM 0 0.0 42 37 933.63 0
=== 9:00:00 AM 0 75.0 42.31 933.69 3.79
== 9:01:00 AM 1 75.3 43.62 932.38 5.1
.l 9:02:00 AM 2 75.2 43.84 932.16 5.32
== 9:04:00 AM 4 75.2 44 27 931.73 5.75
ED 9:08:00 AM B 75.2 44 92 531.08 6.4
T 9:15:00 AM 15 75.0 45,72 930.28 7.2
Kaa 9:30:00 AM 30 74.9 47.03 928.97 8.51
F ki 10:00:00 AM 60 74.7 48.89 927.11 10.37
P 11:00:00 AM 120 74.9 51.82 §24.18 13.3
T 12:00:00 PM 180 74.5 53.31 922.69 14,79
o 2:00:00 PM 300 74.7 55.63 §20.37 17.11
= 4:00:00 PM 420 74.8 57.00 919.00 18.48
= 5:00:00 PM 480 753 57.51 918.49 18.99
5 3 7:00:00 PM 600 75.0 58.31 917.69 19.79
i 9:00:00 PM 720 74.3 58.02 917.08 20.4
 07/08/04] 9:00:00 AM 1440 73.7 §0.81 915.19 22,29
A 11:00:00 AM 1560 75.3 61.14 914.86 22.62
1:00:00 PM 1680 75.2 61.41 914,59 22.89

3:00:00 PM 1800 75.2 651.63 914.37 23.11

07/08/04| ©:00:00 AM 2160 74.7 £3.58 912.42 25.06
9:00:00 PM 2880 74.3 65.02 910.98 265

07/10/04| 9:00:00 AM 3800 73.6 66.57 909.43 28.05
07/11/04|  9:00:00 AM 5040 73.3 70.33 905.67 31.81
07/12/04| 9:00:00 AM 6480 73.1 73.89 902.11 35.37
11:40:00 AM 6640 74.0 74,23 901.77 3571




IONE PUMPING TEST

Pumped Well is M3

Recovery in M3

; ; Curmulative Flow Rate

Date Time (min) Tirne: (i) (gpm) DTW (ft) GW ELE (ft) | Drawdown (ft)
07/12/04( 11:40:00 AM 0 T4 74.23 a01.77 35.71
11:41:00 AM 1 0 73.38 a02.64 34 .84

11:42:00 AM 2 0 TaAT 902.83 34 .65

11:43:00 AM 3 0 7343 902.87 34.61

11:44:00 AM 4 0 73.07 8902.93 34.55

11:45:00 AM 5 0 72,88 903.02 34.46

11:46:00 AM B 0 72.90 8903.10 34.38

11:48:00 AM g8 0 72.78 8903.22 34 26

11:50:00 AM 10 0 T2.67 903.33 34.15

11:52:00 AM 12 0 72.57 903.43 34.05

11:55:00 AM 15 0 72.42 903.58 33.80

12:00:00 PM 20 0 2T a03.83 33.65

12:10:00 PM 30 0 71.86 S04.14 33.34

12:20:00 PM 40 0 71.57 804.43 33.05

12:30:00 PM 50 1] 71.31 904.69 32.79

12:40:00 PM 60 0 7111 904.89 32.58

12:55:00 PM 75 0 70.83 805.17 32.31

01:10:00 PM a0 0 70.60 905.40 32.08

01:30:00 PM 110 0 70.33 905.67 31.81

01:40:00 PM 120 0 70.21 a05.79 31.69

01:50:00 PM 130 ¥} 70.15 905.85 31.63

02:40:00 PM 180 0 69.67 506.33 31.15

03:40:00 PM 240 1] 69.17 906.683 30.65

04:40:00 PM 300 0 BB.75 907.25 30.23

05:40:00 PM 360 0 68.37 a07.63 29.85

06:40:00 PM 420 0 €8.08 807.92 29.56

07/13/04| 09:00:00 AM 1280 0 65.27 910.73 26.75
11:00:00 AM 1400 0 65.02 910.98 26.50

07/14/04| 09:30:00 AM 2750 0 62.67 913.33 24.15
07115/04| 10:48:00 AM 4268 0 60.87 91513 22.35
07/118/04| 04:53:.00 PM 8073 0 59,28 916.71 20.77
07/19/04| 09:00:00 AM 9520 0 57.15 918.85 18.63
07i21/04 10:01 AM 12861 0 55 .96 920.04 17.44
07/23/04 01:00 PM 15920 0 54,90 921.10 16.38




¥

lone Pumping Test Data
pumped Well is M3

stepped Drawdown in M3

Date | Time (min) ‘%;n'"eul':f;:‘ﬁ F'?;;i?te DTW (f) | GWELE (ft) | Drawdown (f)

T D7/06/04 10:03 AM 0 38.18 937.82 0
g 11:32 AM 0 38.20 937.80 0.02
5l 11:46 AM 0 38.20 937.80 0.02
=5 02:46 PM 0 50.8 39.75 936.25 1.57
I 02:48 PM 2 49.8 38.85 836.15 167
all 02:50 PM 4 498 40.08 935.92 1.9
A 02:52 PM 6 60.6 40.62 935 38 2.44
= 02:54 PM 8 60.0 40.82 935,18 2 .64
iz 02:56 PM 10 59.9 41.03 934.97 2.85
il 02:58 PM 12 60.0 41.22 934,78 3.04
I 03:00 PM 14 80.2 41.40 934.60 3.22
03:05 PM 19 58,0 41.86 934.14 3.68

03:10 PM 24 0.1 42 26 933.74 4.08

03:15 PM 29 60.0 42 A1 933.39 4.43

03:20 PM 34 60.0 42.97 833.03 4,79

03:30 PM 44 59.9 4358 032.42 5.4

03:40 PM 54 50.8 4414 931.86 5,96

03:50 PM B4 60.1 44 87 931.33 £.49

04:00 PM 74 60.1 4519 930.81 7.01

04:17 PM 91 60.0 4593 930.07 7.75

04:30 PM 104 60.0 46.47 928.53 8.29

04:45 PM 118 0.1 47.03 928.97 8.85

05:00 PM 134 60.2 47 .54 928.46 9.36

05:37 PM 171 60.0 48.62 927.38 10.44

05:45 PM 179 60.0 48.96 927.04 10.78

06:00 PM 104 70.1 49 83 926.17 11.65

06:15 PM 209 70.1 50.39 925.61 12.21

06:30 PM 224 70.0 50.86 925.14 12.68

06:45 PM 239 70.0 51.29 924.71 13.11

07:00 PM 254 70.0 51.71 924.29 13.53

07:05 PM 259 0 50.11 925.89 11.93

07:10 PM 264 0 49 67 026.33 11.48

(L 07:15 PM 269 0 4933 026.67 11.15
07:20 PM 274 0 49 11 926.89 10.93

07:25 PM 279 0 48 88 927.12 10.7

07:30 PM 284 0 4B 66 927.34 10.48

= 07:35 PM 289 0 48.46 927.54 10.28
07:40 PM 294 0 48,25 927.75 10.07

L i 07:45 EM 299 0 48,14 927.86 9.96
vl 54 07:50 PM 304 0 47989 928.01 9.81
e L 07:55 PM 309 0 47 .83 928.17 9.65
a5 08:00 PM 314 0 47.70 928.30 9.52
|_07/07/04 08:30 AM 1064 0 42 37 933.63 4.19

L




lone Pumping Test Data
Pumped Well is M3
Observation Well H1

Date Time (min) ?_I‘:T’]"E”}fr:'l:? = '?;‘pﬁ?‘e DTW (ft) GW ELE
07106/04 11:02 AM a a 76.43 996,57
0521 PM 379 0 76.29 996.71
08:33 PM 571 0 76.25 896.75
O7/07/04] ___07:53 AM 1251 0 76.82 996.18
10:29 AM 1407 0 76.42 996.58
12:38 PM 1536 0 76.36 095,64
02:40 PM 1658 0 76.32 096.68
04:40 PM 1778 0 76.27 996.73
07:41 PM 1959 0 76.23 096.77
O7/08/04] ___09:44 AM 2802 0 76.52 996.48
11:40 AM 2918 0 76.44 996.56
01:38 PM 3036 0 76.39 896.61
Q07/08/04 09:41 AM 4239 0 76.73 096.27
07/10/04] __ 09:55 AM 4253 0 76.89 996.11
07/11/04 11:20 AM 4338 0 76.64 006.36
07/12/04] __09:12 AM 5650 0 76.56 996.44
05:11 PM 5129 0 76.43 996,57
07/13/04 09:58 AM 7137 0 76.85 986.15
11:34 AM 7232 0 76.76 996.24
07/14/04 10:29 AM 8607 0 76.83 886.07
07/15/04 12:44 PM 10182 0 76.82 806.18
07/16/04 05:24 PM 11902 0 76.80 996.20
07/19/04 10:56 AM 15834 0 733 885.67




lone Pumping Test Data
pumped Well is M3
Observation Well M2

|

. - Cumulative Flow Rate
Date Time (min) Time (min) (gpm) DTW (ft) GW ELE (ft)

— 07/06/04 10:48 AM 0 0 74.45 854.55
= 04:09 PM 321 0 74.72 854.28
T %: 05:10 PM 382 0 74.74 854.26
(R 08:17 PM 569 0 74.53 854 47
 07/07/04 08:11 AM 1283 0 74.52 854.48
E: 10:16 AM 1408 0 74.50 854.50
a0 12:22 PM 1534 0 74.54 854 .46
i 02:23 PM 1655 0 74.62 854.38
e 04:20 PM 1772 0 74.68 854,32
05:21 PM 1833 0 74.68 854.32

u 07:24 PM 1956 0 74.66 854.34
07:30 PM 1962 0 74.52 854.48

07/08/04 09:29 AM 2801 0 74.59 854.41
11:24 AM 2916 0 74.58 854.42

01:24 PM 3036 0 74.58 854 42

01:28 PM 3040 0 74.64 854,36

07/09/04 09:27 AM 4239 0 74.78 854,22
09:33 PM 4965 0 74.67 854.33

07/10/04 09:40 AM 5692 0 74.89 854.11
07/11/04 11:02 AM 5774 0 74.94 854.06
07/12/04 09:26 AM 7118 0 75.02 853.98
03:18 PM 7470 0 74.74 854 26

03:55 PM 7507 0 74.72 854.28

04:55 PM 7567 0 74.66 854.34

05:58 PM 7630 0 74.60 854.40

06:56 PM 7688 0 74.64 854.36

07/13/04 09:26 AM 8558 0 75.06 853.94
11:20 AM 8672 0 75.11 853.89

 07/14/04 10:03 AM 10035 0 75.15 853.85
| 07/15/04 11:24 AM 11556 0 75.26 853.74
_07/16/04 05:11 PM 13343 0 74.99 854.01
| 07/19/04 10:14 AM 17246 0 75.11 853.89
L 07/21/04 09:48 AM 20100 0 75.10 853.90




lone Pumping Test Data
Pumped Well is M3
Observation Well M4

Date Time (min) ‘%m”m;? F":{’:pﬁte DTW () | GWELE ()
07/06/04] __ 09:50 AM 0 0 2323 85177
11:35 AM 0 0 43.26 951.74
03:32 PM 237 0 43.42 a51.58
03:52 PM 257 0 43.45 851.55
04:55 PM 320 0 43.58 951,42
05:48 PM 373 ] 43.69 951.31
06:32 PM 417 ] 43,81 951.19
07:02 PM 447 0 43.89 951.11
07:32 PM 477 0 43.95 951.05
08:02 PM 507 0 44.01 950.99
07710704 08:26 AM 1251 0 4472 850.28
09:18 AM 1303 D 4475 950.25
10:03 AM 1348 0 44 .83 950.17
12:06 PM 1471 0 4513 940 BT
02:07 PM 1592 0 45.50 949.50
04:08 PM 1713 a 45,86 949,14
05:10 PM 1775 0 46.04 048.96
Q707 PM 1892 0 46.37 948 63
09:14 PM 2019 0 46.72 948.28
07/08/04 09:14 AM 2739 0 48.74 946.26
11:09 AM 2854 0 48.98 946.02
01:08 PM 2973 0 49.23 945.77
03:10 PM 3095 0 49.48 945 52
07/09/04 09:11 AM 4176 0 51.34 943.66
09:17 PM 4902 0 52 24 942.76
07/1004] _ 09:22 AM 5627 0 53.29 941 71
0711/04 10:10 AM 5675 g 55.43 939.57
0712104 09:41 AM 7086 0 57.60 8937.40
11:35 AM 7200 0 57.75 937.25
11:58 AM 7223 0 57.77 937.23
12:24 PM 7249 0 57.78 937.22
12-43 PM 7268 0 57.78 937.22
12:58 PM 7283 0 57.78 937.22
01:35 PM 7320 0 57.80 937.20
02:06 PM 7351 0 57.80 937.20
03-44 PM 7449 0 57.80 937.20
04:44 PM 7509 0 57 .81 837.19
05:46 PM 7571 0 57.82 937.18
06:45 PM 7630 0 57.86 937.14
07/13/04 09:11 AM 8498 h] 58.23 938.77
11:09 AM B614 ] 58.25 936.75
07/14/04 0e:44 AM 99869 ] 58.25 936.75
07/15/04] _ 11:01 AM 11486 0 58.11 936.89
07/16/04] __04:58 PM 13283 0 57 74 937.26
07/18/04 10:29 AM 17214 0 57.63 037.37
07/21/04] __ 10:05 AM 20070 0 57 63 937.37




<
E.
=

~ prawdown in H1

! jone Pumping Test Data
B pumped Wellis H1

. Cumulative Flow Rate
Time Time (min) (gpm) DTW (ft) Drawdown (ft)
1500 0 B0 B1.17 0
1504 4 60 83.26 2.08
1505 5 B0 B83.36 2.19
1506 (5] 60 B3.5 2.33
1507 T a0 g§3.41 2.24
1509 9 60 83.47 2.3
1510 10 60 83.56 2.39
1513 13 B0 83,56 2.39
1514 14 60 83.61 2.44
1515 15 60 83.65 2.48
1516 18 60 B3.71 2.54
1517 17 60 83.74 2.57
1518 18 60 83.81 2.64
1518 19 60 83.83 266
1520 20 60 83.85 2.68
1521 21 60 B3.86 2.69
1522 22 60 B3.87 2.7
1525 25 60 B3.85 278
1530 30 60 84.15 2.98
1535 35 80 84.18 3.01
1540 40 60 84.32 3.16
1545 45 B0 A4 4 3.23
1550 50 &0 B4.57 3.4
1555 55 60 B4.68 3.51
1600 60 60 84.81 3.64
1605 65 60 84.91 3.74
1610 70 &0 85.01 3.84
1615 75 &0 85.14 3.97
1620 80 BD 85.25 4.08
1625 85 60 85.36 4,19
1638 a8 60 B5.57 4.4
829 1049 B0 95,89 14.82
839 10589 B0 96.05 14.88
930 1150 60 86.51 15.34
932 1152 &80 06.52 15.35
934 1154 60 96.52 15.35
B35 1156 Bl 96.59 15.42
938 1158 60 86.57 15.4
940 1160 60 96.61 15.44
850 1170 60 96.72 15.55
1000 1180 5] 96.75 15.58
1010 1180 60 06.86 15.68
1020 1200 B0 9g6.91 15.74
1030 1210 B0 96.92 15.75
1040 1220 B0 97.08 15.91
1050 1230 60 97.08 15.89
1100 1240 60 ar.1 15.84
1729 1629 60 89.78 18.61
1734 1834 80 89.89 18.68
230 2590 80 88.3 1713
I 1106 2686 B0 97.84 16.67




12/04 1111 2681 60 89.89 18.72
12/04 1116 2696 60 100 18.83
12/04 1121 2701 60 100.08 18.891
12/04 1126 2706 60 100.38 19.21
12/04 1136 2716 60 100.41 19.24
12/04 1148 2728 80 100.57 18.4

12/05 805 3845 B0 108.87 200

12/05 810 3850 60 108.87 27.7
12/05 B15 3955 60 108.92 27.75
12/05 1815 4615 80 111.52 30.35
12/06 1135 5585 B0 114.02 32.85
12107 1525 72685 B0 120.1 28.83
12/08 824 B284 60 122.84 41.67
12/08 B30 8290 60 122.73 41.56
12/08 1115 8455 60 123.28 42.11
12/08 1122 B462 60 123.32 42.15
12/08 1128 8468 60 121.24 40.07
12/08 1128.5 B468.5 B0 121.42 40.25
12/08 1128 8468 60 121.38 40.22
12/08 1128.5 B8468.5 60 121.32 40.15
12/08 1130 8470 60 121.3 40.13
12/08 1131 B471 60 121.28 40.11
12/08 1132 8472 60 121.26 40.09
12/08 1133.25 8473.25 B0 121.25 40.08
12/08 1133.5 B473.5 80 121.22 40.05
12/08 1133.75 B473.75 B0 121.21 40.04
12/08 1134 B474 60 121.2 40.03
12/08 1135 8475 60 1212 40.03
12/08 1136 84786 B0 121.18 40.01
12/08 1137 8477 60 121.16 38.88
12/08 1140 8480 60 121.14 38.97
12/08 1142 8482 60 121.11 39.94
12/08 1145 8485 60 121.09 308.82
12/08 1148 B488 60 121.08 39.91
12/08 1148 8489 60 121.07 38.8

12/08 1150 8480 60 121.06 39.89
12/08 1151 8481 80 121.05 39.88
12/08 1152 g492 B0 121.04 35.87
12/08 1153 8493 60 121.03 39.86
12/08 1156 B496 60 121.02 39.85
12/08 1157 B497 B0 121.01 39.84
12/08 1158 8498 60 121 39.83
12/08 1203 8503 B0 120.99 39.82
12/08 1206 8506 B0 120.96 39.79
12/08 1207.5 B8507.5 B0 120.92 39.75
12/08 1208 8508 60 122.55 41.238
12/p8 1210 8510 B0 122.72 41.55
12/08 1243 8543 60 123.15 41.98
12/08 1255 B555 60 123.22 42.05
12/08 1320 8580 60 123.07 41.9

12/08 1454 8674 60 123.28 4211
12/08 1504 8684 50 123.38 42.21
12/08 1517 8697 60 1234 42.23
12/08 1520 8700 60 123.4 42.23
12/08 1524 8704 B0 123.4 42.23
12/08 1528 8708 60 123.4 42.23
12/08 1551 B731 60 123.49 42.32
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Juna 2004

Amador Water Agency

Annual Consumer Confidence Report
For the Reporting Period January 1, 2003 to December 31, 2003

We are pleased to present this year's Annual Consumer Confidence Report. This
report is designed to inform you about the quality of the water we deliver to you. Our
constant goal is to provide you with a safe and dependable supply of drinking water.
We want you to understand the efforis we make to continually improve the water
treatment process and protect our water resources. We are commitied to ensuring
the quality of your water,

Water Sources

The North Fork of the Mokelumne River, located in the Sierra Nevada Mountains, is
the primary water source for the Central Amador Waler Project (CAWP) system, the
Amador Waler Systern (AWS), and the PG & E Tiger Creek Powerhouse sysltem.
Water supplied from rainfall and snowmelt is stored in Tiger Cresk Afterbay and is
pumped to the Buckhom Water Treatment Plant. There it is treated and ready for use
by the customers of Pine Grove, Pine Acres, Sunset Heights, Fairway Pines, Jackson ot B ;-
Pines, Pioneer, Gayla Manor, Ranch House Estates, Toma Lane, Sierra Highlands, Silve es, Ridgeway Pines, Rabb Park, and
Mace Meadows. Water from the Mokelumne River is also stored in Lake Tabeaud and conveyed by canal to the Tanner Water Treatment
Plant where it is treated for use by the customers of Jackson, Sutter Creek, Amador City, and Drytown, The lone Pipeline transports raw
water from the Tanner Reservolr to the lone Waler Treatment Plant where it is freated for use by the customers of lone. Our LaMel Heights
customers get their water from a single well localed in the LaMe! Heights Subdivision and our Lake Camanche residents get their water
from three wells located in the Lake Camanche area.

Espanol - (Spanish): Este informe contiene informacion muy importante sobre su agua beber, Traduzcalo o hable con alguien gue lo enfienda
bian.

Water Quality Assurance Testing and Monitoring

The Amador Water Agency routinely monitors for contaminants in your drinking water in accordance with Federal and State laws, Unless
otherwise indicated, the results contained in this report are for the monitoring period of January 1, 2003 to December 31, 2003. This report
contains results from laboratory testing, excluding contaminants that were not detected, or that were detected at a level below the Stale's
DLR (Detection Level for purposes of Reporting). However, if the DLR is exceeded for one system, the results for that contaminant will be
shown for all systems. Any questions regarding the information contained in this report can be directed to 209-223-3018. All drinking
water, including bottled drinking water, may be reasonably expected o contain small amounts of some contaminants. It is important to
remember that the presence of some contaminants does not necessarily pose a health risk. More information about contaminants and
potential health effects can be obtained by calling the EPA's Safe Drinking Water Hotline at 1-800-426-4791, or log on lo

www.epa.govisafewater.

Test Results

The sources of drinking water (both tap water and botiled water) include rivers, lakes, streams, ponds,
reservoirs, springs, and wells, As waler travels over the surface of the land or through the ground, it
dissalves naturally-occurring minerals and, in some cases, radicactive matenal, and can pick up substances
resulting from the presence of animals or from human activity. Contaminants that may be present in source
water include: Microbiological contaminants, such as viruses and bacteria that may come from seplic
systems, agricultural operations (livestock), and wildlife; Inorganic contaminants, such as salts and metals,
either naturally-occurring or as a result or industrial and domestic wastewater discharges, cil and gas
production, mining, farming, and storm water runoff; Pesticides and herbicides, which may come from storm-
water runoff, agricultural activities and residential uses; Organic chemical contaminants, including synthetic
and volafile organic chemicals, which are byproducts of petroleumn and industrial processes, and may come
from storm-water runoff, seplic syslems, and gas stations; and Radioactive contaminants, which are
naturally-occurring or a result of oil and gas production and mining activities.

The State requires cerlaln lest samples to be taken of the “raw" source water; either from the well source or
as it enters the treatment plant prior to disinfection or treatment. Other test samples are taken of the freated
waler; either as it leaves the treatment plant or at designated points in the distribution system. Testing and monitoring reguirements are
determined by a syslem's size, treatmenlt processes, number of people served, and whether or not the area is vulnerable to certain activities
that would warrant more or less frequent testing. Not all systems are required to test at the same time, or for the same contaminants. The
Amador Water Agency tests for over 100 contaminants and has received “waivers” for many. The Deparment of Health Services has
reduced or waived the testing requiremenis for most of the Volatile Organic Chemicals (VOC's), Synthetic Organic Chemicals (SOC's} and
Unregulated Chemicals. The Amador Water Agency wholesales its treated water to other cities and districts. Some of the individual
systems, disiricts, and cities have provided their testing information for inclusion in this report.




Service Area (District)

TotaliColiform Bacteria® =
Violation of the MCL

Mlcrnhinlnglcal Contaminants

‘Focal Coliform

- # of Sites

Yaar

Lead Resuits

Lead and Cnpper

= Cnppar Rﬂsuil& =

90% level # of sites 50‘.’1.'- fevni i # of sites

{ses footnotes) (s=e fontnotes) . S@mpled Sampled [npph > 15ppb | inppb > 1300 pph
AWS [lana) rione to report nong o report 20 2009 <3.00 370 0
AWS]{SUE!Br Creek, Amador City) none to repor : AR i reporl' 10- 2001 450 0 42:{!. '__-?.;g_. -
Ciby of Jal:.icson ; none to report none fa remfi 20 2002 13.00 0 530 o
First Ma-c:e Maadaw Waler District {Unit ‘1;| rone to report == =;nun-=_- 1o .ra;im't _. 10 200z <300 a i :
First Macae Meadow Watar Distrct (Unit 2) none to repar none to repon 7 2003 3.10 0 5.5[) i}
|0 #1 {Pionesr, Fairway Pines) nane ta report Tone to report 30 2001 <3000 0 S0 eanie
LDaiiir:apr:ﬁt;;;Gum. Fine Park East, Gayla Manor, none Lo report 5 2001 380 o
ID #3 iLaI‘u’nEIJ nong. o report 5 20071 235 et
034 (Pine ﬁcres]l none to repor 10 2001 299 . E
g:;(g:r:él_?k& PlnEa. EIE-I‘TEI H!ghlands Tlger e 58 R ;
ID#E (Mace MEHE’DHS Umit 1.1 none o report 5 2002 T.05
1D #? iLahE Eamﬂnl:he:l none fo. report : 2!1- 2001 A50
F‘G&E none to report 5 2002 10.60
PineGrove ©SDL -~ - ~ | roneforeport 20 2003 1100
Rabb Parh CSD nane Lo raport g 2003 <3.00
Ridgeway Pines MWC = noneforepot  — n 10 2003 1700
Sur;set Heights CSD (sea n{:-tes} none to report . " none ta repart. 5 2002 5.00

Notes: Bad coliform festresulls in June for Sunsetl Heights G50 wereinvalideted by Ca. Depl. of Health-Services. The test station was faulty and has been

replaced. No violations or citations were recsived,

* Total Coliform Bacteria - Maturally:present in the envirenment. Water systems are required to meet a strict standard for coliform bacteria, Coliform baclaria
are tsually harmless, but their presence in waler.can ba an indication of disease-causing bacteria. When coliform bacteria are found, special follow-up tests are

done to determing if harmful bacteria are prasent in the water supply. I the standard is exceeded, the water supplier must nolify the public by newspaper,

television or radio. MCL for systems that collect fewer than 40 samples per month is the presence of eolifarm bacteria in two or more samples.

= Fecal Coliform and E.coli - Homan and animal waste, MCL-a rouline samgle and repeat sample that are tolal coliform positive, and one is also fecal

coliform or E-coli positive.

In California; drinking water standards known a5 *Maximum Contaminant Levels” or "MGL." ara set in two categories, pimary and secondary.
Primary Standards are set to protect the public from substances in water thal may be immediately harmful or affect their health If consumed for
long periods of time (70+Years). Test results indicating levels above these standards reguire Immediate action by the water supplier.
Sacondary Standards relate to assthetic gualities such as taste, mineral content, odor, 2nd clarity. These standards specify limits for
substances thal may influence consumer acceptance of water.

Some people may be'more vulnerable to contaminants in drinking water than the general population. Immuno-compromised persons, such as
persons with-cancer that are undergoing chemotherapy, persons who have undergons organ transplants, people with HIVIAIDS or other
immune system disorders, some eldery, and infants can be particllarly at risk from infections. These people should seek advice from their
heallh care providers about drinking water. EFA/CDC guidelines on appropriate means to lessen the risk of infection by cryptosporidium and
othgr-microbiological contaminants are available fram the Safe Drinking Water Hotline (800)426-4791,

System Violations

Cur water guality monitoring met-or exceeded Siate and Federal Primary Qrinking Water Standards. However, The Amador Water System
excesded the MCL for “color” and “iron”, non-health related secondary standards. Secondary Standards relate to aesthetic gualities such as
taste; mineral content, odor and clarity,

The Tanner Water Treatment Facility received Citation No, 03-10-03C-009 for failure to properly comply with the Surface Water Treatment
regulations related to the reliability requirements-for the disinfection process and for failure to-alert the Department of Health Servicesto a
structural fzilure of the inlet facility designed to assure adequate disinfection contact time.

= The hypalon tube that conveys water from the west end of the Tanner Clearwall to the east end ruptured. We beaan prechlorination
processes along with developing a new, expanded calculation model that allowed us to meet our disinfection requirements (contact
time) until 3 curiain could De nstalled to corract the situation. A public notice was issued fo customers and all bacteriological testing
came back as absent for coliform bacteria. Within thirty days the permanent curtain was installed.

The Action Lavel (AL)for Lead was exceeded at Ridgeway Pines. Infants and children who drink water containing lead in excess of the action
level may experience delays In their physical'or mental development. Children may show slight deficits in altention span and learning abilities,
Adults who drink: lhis water over many years may develop kidney problems or high blood pressure.



Inorganic Analyses

ID#7 Results

T Welle  Wella Well124  Yr

75 20035 47 2002 B8 68 57 2002 Erosionof natural deposits

Alurminim ppb 4000 58 600 M
Arsenic - ppb 50 - 2 - MA- - N =2 20027 © <2 2002 28 22 4.9 2002 Erosion of natural deposits:
: ey runoff-from orchards: glass
=0 -and alectronics productlnn 3
; WEEtEE
Nitrate ppm 45 2 NIA N 0.49 2003 102 B8 576 2002 Runoffand lsaching from

(NO3) E=ae e fartilizer use; leaching from
= saptic tanks and sewage;
= = S : Erosion of natural deposits

General Mineral & Physical ("+" indicates Secondary Standards)

78 2002

nia

Alkalinity 18 200358

212002

=

Alhmirmrw = 58 B8 57 2002 Erosion of natural deposits;
‘residue from some surface

g walﬁr treatrment prnc:ess&s

47 11 13 2002 nfa
<5 <5 <5 zndz-;'?ifﬁ' i

<3 =3 <3 2002 Naturall-_.rvncnumﬂg Drgann;

i materials
—=36:2003 T3 55 £3 2002 Usually nalum!lyunmumng 1
g 21) (3 (32} (@37 :

=30 <30 <30 2002 Internal comosion {:F
household plumbing
systems. Eresion of natural
deposils; leaching from
wood preservatives,
<5 =5 <5 2002 nfa

A

meay

L -
60 2003 -

N

6.3 2003 7.4 6.7 7.4 2002 nia

MA - NIA  NIA NIA

<20 <200 <20 2002 Leaching from natura1 =

= _ =
== dapnsds

ab oo

MA NIA NIA NI 72003 562002 71 71 762002 na

NIs 101 101 16.2 2002 Generally naturally-ocouming
: r=salt presentin the watér:
1.1 2003° <5 2002 46 26 6.3 2002 Runoff from natural

i deposits; industrial waste

Siffale+  ppm 5000 0.5 MA  NA

60 50 B0 2002 Runofffleaching fram natiiral

4020035
! “deposits: industrial waste” -

Unregulated Chemicals [Monitoring of thesa c
be regulated)
Chromiom & pph- (NI

NIA,

Vaiiadium o Lsu} : ﬁ.fﬁ-.

I rnu:nr Rlank
%o of

z Ma:-urrlurn

<05

- Recorded

Turbidity N NTU 95% 380 120 100% 212 100% 030 100%  Soil runoff




Water Source Assessrnent Information

An assassment of the Suﬂer Craak water 5}l3tﬂm dnnxlng waler source [Amador- Canal from Tanner Rssar'-'mr tﬁ Lal-:El Tabaaud} was completed in May
2001, The source is considerad most vulnerable lo the following activities: Large animal grazing, peslicide/fertilizer storage, transfer areas in'the
watershed, and recreational areas adjacant o the surface waler source (Lake Tabeaud),

An assessment of the lone drinking waler source (lone Reservoir) was completed in February 2002, The source is considersd most vulnerable to the
following actlvilies: Grazing {=5 lerge animals or equivalent/scre), railmads, and slorm drain-discharge.

Copies of the complsted assessments are available al the Amador Water Agency, located at 12800 Ridge Rd, Sutter Creek.

Definition of Terms

CallEPA — California Enviranmantal Protection Agency — California’s environmental authority, This Cabinet level agency houses several deparimental
egencies committed Lo protecting California’s air, land, and water resources.

EPA - Environmental Protection Agency - A United States go'.-ammentak apency created fo protect human health and safeguard the natural enviranmant.

Grains per Gaﬂun [ggg = Used to determine tha hardn&ss of water based on the concantration of grains per gallon of calcum andior magnesium. A
typical aspirin equals about five grains of material. If the aspirin were dissalved in a gallon of water it would add five grains of “aspirin” ta the gallan of
water

Maximum Contaminant E vel Goal - The “goal” (MELG) Is the level of a conlaminant in drinking water below which there is no known or expected risk
o health, MCLGE allow for a margln of safaty.
Million Fibers per LJjg; [ME 1 Million ft:.ers per I|ter i5 &8 measure of the presence of asbastos fibers lhat are }n_r_uggr_@a_r- _‘jl.‘.l micrameaters,

ﬂgﬂ_&lnmau‘l: Turbidity Unit (NTU} - Nephelmn&tnc turbldw; unit is a measure of the clarity of water. Turbldlly Il'f excass of 5 NTU is just noticeable to
: Ih& Average pars-un

Non-Detects [ND] - Laburalury analysis indicates that the cuntarmnanl. i not prﬁent
“ Not Ragmrﬂd ;NR; Tf:st!ng fnrthls contaminant is ﬂﬂt reqmred

arts per trillion [EE[! or F':Qgrams per I:te Dr!E par! par trillion u:nrrespoﬂds tn nn& mlnutﬁ in 2 'CI{III} Qo0 yearﬁ. or a 5|ngle pEnny in E‘IG E'DD DI.'.II:I UDD

= Parls par I:I'Iﬁoﬁ .[Ep_r byor M CrOGAITS per fiter - ﬂi‘]é part PEr I;ullrt:n oorrespunds 1o una minute in 2 Uﬂﬂ years; ora slng]a pmn:.f in $1ﬂ DUU !]'Drﬂ

| EE’“ Eer million [Egn:;j or Il.:l'|||i|gra.n15 per liter imgﬂ] - One part per million comesponds fo one minute in two years, of & smgla penny in 51 0,000. -
!cor:u er i lecurles  perli [’bar I5 & measure aftha radioactivity | 1 watﬂr

Prasancambsence [F'-".J = When tesllng o Fnd 1he presence of absence of an slemeant, mmaral or tnntamlnanl the tast I‘G‘:‘-U][S will be pe}srtws
(preseno&] or nagatwa {absancsj no quantities determined.

Primary Drinking Wate POWS) = MELs, along with monitoring, reporting and watsr treatment requrremanls for contaminants that affect
heahh

Public Health Goal (F {F‘HG} - The level of a contaminant in drlnlung water below which there is no known or expected risk 1o health, PHGs are set | I:ny the
California Enwrunman'lz_ﬂ _Fmim:ilnn Agency.

-Regulatery Action Leve .- The conceniration of a mnlammaﬂt which, it emeeded lnggers treatment or other requirements, which a water system mis!
follow.

Secondary Drinking Water Standards [SDWS) — MCLs for contaminanis that relate to aesthetic qualities such as taste, odor, mineral content and
appearance

Tra-almant Technigue (TT} - Treatmen technigue s a required process intended fo reduce the level of g centaminantin dnnlung walter:

Turbidity (MTL} - Turbudll}- is a measure of the cloudinass of the walar. Wa monitor It hacause it is a good indicator of water guality. High turbidity can
| hinder the eﬁecﬂveness D‘f dLSiI‘lTE'CtaI'ﬁS S =

[“Waivers (W] — 'Tasﬂng for pamcu]ar contaminants has bean waived by tha I:Iepartmant of Haa]lh Semces for a p& iod of time.
Water Purveyors’ Contact Information

| Amador Water Agency City of Jackson First Mace Meadows Water Assoc.
12800 Ridge Road 33 Broadway PO Box BS
Sulter Creek CA 95685 Jackson CA BEG42 Pioneer CA 95665
Customer Service:(200)223-3018 Customer Service:(2091223-1646 Cuslomer Service:(200)205-3132
Emergency: (208)223-3018 Emergency: (209)223-0219 Emergency: (209)295-2132
Pine Grove CSD Rabb Park CSD Sunset Heighis CSD

| PQ Box 367 PC Box 1105 17910 Sharon Court

| Pine Grove CA 95665 Pronear CA 95666 Pine Grove CA 95665

| Customer Service: (209)295-7188 Customer Service: (209)285-7430 Customer Service: (200)206-2528

| Emergency: (209)296-7188 Emerg : (209)295-4724 Eme : (209)295-4124, 296-2528
Amador Water Agency — Board of Directors

Heinz Hamann, District | - Jackson area

The Amador Water Agency's Board C-f DIrEC’tDFS meetings
are scheduled for 2:00 a.m. every 2™ and 4" Thursday of
Mike Jahnson, District ||| — Pianeer area the nmnt.h at the Agency office located at

12800 Ridge Road, Sutter Creek, California.

| John Swift, District Il = Lake Camanche & lone area

Dan Brown, District IV = Sutter Creek & Pine Grove areg

Terence Moore, District VW — Plymouth, Fiddietown & Sunset Heights area

our childeen's




[: 12/08 1833 B773 60 123.5 42.33
12/08 1704 §804 60 123.55 42.38
12/08 1810 8870 60 123.68 42 51

— 12/08 930 9790 60 123.2 42.03

[ 12/09 1015 9835 60 123.25 4208
12/08 1020 9840 60 124.6 43.43
12/08 1029 9849 60 125.05 4388

[: 12/08 1050 9870 60 125.28 4411
12/08 1108 9888 60 125.32 44 15

I 12/08 1117 9897 60 125.36 4419

[ 12/09 1130 9910 80 125.35 44 18
12/09 1200 9940 60 125.5 44.33
12/09 1236 9976 B0 125.58 44.41
12/08 1256 9996 60 125.83 44 46
12/08 1308 10008 60 125.65 44 .48




lone Pumping Test Data
Pumped Well is H1
Recovery in H1

Date Time ?.::n”:‘éfn"l:? F'“‘{’:;E}"E DTW () | Drawdown (f)
12/09 1313 0.0 0 123.6 42.43
12/09 1313 0.2 0 123.83 42.66
12/09 1313 0.3 0 123.95 42.78
12/08 1313 0.5 0 124.01 42.84
12/09 1313 0.7 0 124.1 42,63
12/08 1314 0.9 0 124.08 42.91
12/09 1314 1.8 0 124.08 42.91
12/09 1315 23 0 123.95 42.78
12/09 1315 26 0 123.95 42.78
12/08 1316 2.8 0 123.95 42.78
12/09 1316 3.2 0 123.92 42.75
12/08 1316 36 0 123.92 42.75
12/09 1317 4.1 0 123.89 42.72
12/09 1317 4.5 0 123.87 427
12/09 1319 6.3 0 123.85 42.68
12109 1319 6.6 0 123.84 42,67
12/08 1320 7.3 0 123.84 42.67
12/09 1322 5.8 0 123.82 42.65
12/09 1325 12.6 0 123.77 42.6
12/09 1331 18 0 123.76 42,59
12/08 1339 26 0 123.71 42.54
12/09 1352 39 0 123.61 42 44
12109 1359 46 0 123.6 4243
12/09 1404 51 0 123.6 42.43
12/09 1434 81 0 123.48 42.31
12/09 1504 111 0 123.31 42.14
12/09 1609 176 D 123.15 41.98
12/09 1722 249 0 122.9 41.73
12/10 720 1087 0 120.85 39.68
12110 729 1096 0 120.96 39.79
12110 1304 1431 0 120.34 39.17
12110 1501 1548 0 120.22 39.05
12011 506 2633 0 118.38 37 21
12711 517 2642 0 118.38 37 21
12112 756 4001 0 116.54 35.37
12113 958 5563 0 114.5 33.33
1214 1516 7321 0 112.44 31.27
12115 839 B398 0 111.38 30.21
12719 1312 14429 0 110.94 29.77
12/24 804 21321 0 104.71 23.54
12129 1145 28742 0 96.54 15.37
01/08 518 42935 0 87.19 5.02




APPENDIX C

Pumping Test Graphical Results
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Drawdown (fest)

Well M1,
Constant Yield and Drawdown Test - Recovery Phase - 12/16/03
lone Casino Site, Plymouwth, California
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10t

Feoge 1
Project: lone Casino Site

Evaluated by: WLK

Test conductad on: 7-12-2004

Drate: B-01-04

Pumping test duration: 6640.00 min

Confined aquifer

THEIS & JACOB

Recovery method aftar

Pumping test analysis

10’

10"

578 E Street
Lincoln, California
Pumping Test Na.

93648

AEG, Inc.
Discharge 73.94 U5 gal/min

Well M3

E e R e Gt ] TP E—

e e e e o o

- s el i e e
e ——— e ——

e e et ity St el Bttt et Eutatet
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Transmissivity [ft¥/min): 1.18x 107
Hydraulic conductivity [ffmin): 2.98 x e

Aquifer thickness [fi]: 40.00




Drawdown (feet)

Well M3
Step Drawdown Test - Drawdown and Recovery - 07/06/04
lone Casino Site, Plymouth, California
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\ | =T Step 1: 50 gpm, 0 - 6 minutes
i Step 2: 60 gpm, 6 to 194 minutes J
i Step 3: 70 gpm, 194 to 254 minutes
\ Recovery: 254 to 1,064 minutes
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Well M3
Constant Rate Test - 07/07/04

lone Casine Site, Plymouth, California
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Drawdown {feat)

0.00 -

5.00 -

10.00 -

15.00 -

2000 ———

2500 -

3000 -

35.00

40,00 -

Well n3
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Well b3
Constant Rate Test - Drawdown at M-3 (pumped) and M-2 (obs)

lone Casino Site, Plymouth, California
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Drawdown (fest)

Well H1
Constant Rate Test - Recovery Phase - 12/09/03
Tone Casino Site, Plymouth, Californig
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APPENDIX D

Calculation of Long-Term Well Yield






Calculation of Long-Term Well Yield
Well M1

Test Methodology:
Pumped dynamic level to top of perforated PVC, reduced flow rate until dynamic level
stabilized, and continued pumping.

P

E Test Results:
3 Static water level at test start (fbtoc): 52.7
] Test duration (hours): B7.3
Test flow rate (gpm): 17.0
Duration of stable water leveis (hours); 40.9
Maximum drawdown at end of test (feet): 480.4
] Analysis
Extrapolated drawdown to 200 days (feet): 480.4
Specific capacity at 200 days (gpm/fi): 0.0354
! Top of perforated PVC (fbgs): 540
; Total available drawdown (feet): ABT.3
Safety Factor Multiplier 0.7
Safe available drawdown (fzet); 3411

] Long-term well yield {gpm) = specific capacity at 200 days * safe available drawdown

Comments:
Flow rate was reduced to 17 gpm to achieve a stable dymamic level, Specific capacity
at test end is eguivalent to specific capacity at 200 days.

Drawdown extrapolated to 200 days
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a.1 1 10 100 1000 100040 100060 1 00000
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Calculation of Long-Term Well Yield
Well M3

Test Methodology:
Pumped dynamic level to top of perforated PVC, reduced flow rate in an attempt to
stabilize the dynamic level.

Test Results:

Static water level at test start (fbtoc): 42 4
Test duration (hours): 891
Test flow rate (gpm): 51.0
Duration of stable water levels (hours): Did not stabilize
Maximum drawdown at end of test (feet): 208
Analysis

Extrapolated drawdown to 200 days (feet); 50.0
Specific capacity at 200 days (gpm/fi): 1.0200
Top of perforated PVC (fbgs): 180
Total available drawdown (feet): 1376
Safety Factor Multiplier 0.30
Safe available drawdown (feet): 41,288

Long-term well yield (gpm) = specific capacity at 200 days * safe available drawdown

Comments:

Very poor recovery during the constant rate test suggests that the fractures that store and
transmit water are being dewatered during pumping; therefore a safety factor of 70% was used
to calculate safe available drawdown.

Drawdown extrapolated to 200 days
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50
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Calculation of Long-Term Well Yield

Well H1
Test Methodology:
Constant rate test

] Test Results:

Static water level at test start (fbtoc): 81.2
Test duration (hours): 166.8
Test flow rate (gpm}: 60.0
Duration of stable water levels (hours): Did not stabilize
Max drawdown end of test (feet): 44.5
Analysis
Extrapolated drawdown to 200 days 1056.0
Specific capacity at 200 days (gpm/ft): 0.5714
Top of main water strike (fbgs): 200
Total available drawdown (feet): 1188
Safety factor multiplier: 08
Safe available drawdown (fest): 71.298

Long-term well yield (gpm) = specific capacity at 200 days * safe available drawdown

Comments:

Safety factor increased due to poor recovery characteristics, concern about cascade from upper
water strike at 105 to 107" bgs.

Boundary condition apparent at ~ 3000 minutes, at a drawdown of ~ 20 feet.

SWL at test start = ~ 81 feet, so boundary occurs at 101 fest.

Very close to water strike at 105 feet reported by drillers,
so appears boundary is due to dewatering of upper water strike.

Drawdown extrapolated to 200 days
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APPENDIX E

Analytical Laboratory Report






,;J%;za@ﬁ 15: 589 81E44716E5 AES

ANALYTICAL
ENVIRONMENTAL
SERVICES

‘ I_.J..'-'..-_.:_: X [

Fax

To! Earl Stephens

PaGE 81/87

2021 N Street, Suite 200
Sacramento, CA 35814
httpwww.anatyticalcorp.com
{916} 447-3479 = Fax (916) 447-1665

From: Paul Hann, Associane

Fax No: 916-645-5033 Date:

Pages: 7 Including Cover

C Urgent [ For Review [ Please Comment [ Please Reply O For Your Information

R et

B e ) S T

Earl,

ago.

Paul Hann

Here's the water quality data for the Mautlich M3 sample we ook a couple of weeks



g7/27/2BB4 15:53 9] E4471BES AES PAGE B2/,

CALIFORNIA LABORATORY SERVICES |

3249 Fitzgerald Read Rancho Cordova, CA 95742

July 23, 2004 CLS Work Order #: CNG0325
COC #: 58730 |
|
Panl Hann |
AES

2021 N Street Ste. 200
Sacramento, CA 95814

Project Name: Tone Water Sampling

Enclosed are the results of analyses for samples received by the laboratory on 07/12/04 13:15.
Samples were analyzed pursuant to cliem request utilizing EPA or other ELAP approved
methodologies. | certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter, Please call if we can provide additional assistance. |

Sincerely,

James Liang, Ph.D. .
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233,
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B7/27/208a 15:359 9164471665 AES

CALIFORNIA LABORATORY SERVICES

PAGE  Bd/gy

07123504 Ta:m

AES Project:  Ione Water §
Toject: oher Sampling ;e
2021 N Sicect Ste. 200 Project Number: 203525 CLS Work Order #: CNGO325
Sacramenio, CA 35514 Project Mansper: Paul Hann COC# 58730
—

CAM 17 Metals

N

——

Reperting
Analyte Resulr Limit Units Dilution  Batch Prepared Analyzed Method
Matulich M3 (CNGD325-01) Water Sampled: 07/12/04 11:30 Received: 07/12/04 13:15
Arsenic ND 50 gl | CNOs443 071304 07304  EPA 2008
'.m '!m 5Iﬂ n - " L] W "
Selenium WD 5.0 * x > . = =
Thalllum ND i 2 3 “ . " 4
Antimony ND 50 o n CHO5450  07713/M 07134 EPFA 200.7
Bariom HD 20 2 » H 4 " "
Beryllium KR 50 5 x " N " .
Cadmium WD 10 ¥ o 4 . " Ll
Cobalt WD 20 . " & ¢ 5 1
Chromium ND 20 " B " g . .
Cﬂppﬂ' N’D 2ﬂ - L] - " W n
MD!}'MMUIH 'N'D zn . i [ - " W
Migkel WD 0 p " > r " "
Silver ND 10 i g a o r "
Vanadiom MD 20 5 . # ! " "
Zinc WD 20 w ¥ 2 ' " "
Mereuny ND 0,20 3 N CMOS454  D7/153004 07140 EPA 2451

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742

www.californialab.com 916-638-7301 Fax: 916-638-4510



B7/927/20B4 15:59 9164471685 AES PAGE B85/87

CALIFORNIA LABORATORY SERVICES

|
I 07/23/04 15:02

AES Project:  lone Water Sampling :
I 2021 N Sirest Ste. 200 Project Number: 203525 R ar DR #: CNGIS

Sactamemito, CA 95814 Project Manager: Paul Haon COCW: 58730

Conventional Chemistry Parameters by APHA/EPA Methods
Reparting
Ansiyte Result Limit Unis  Dilticn Swich  Preparsd  Analyzed  Method Motes

Matulich M3 {CNGO325-01) Water Sampled: 07/12/04 11:30 Received: 07/12/04 13:15

Total Allealinity 120 5D mpt 1 CM{5543 0715004 0715404 EPA 3101
Bicarbonate as CaC03 20 5.0 r . " v . -
Cuwbonate & CaC3 ND 50 = b ¥ . . )
Hydroxide as Cal03 ND 50 il " " " * r
Chloride 12 0.50 " o CHOS446  OTH3/04 071304 EPA 30,0
Fluoride 0.21 0.10 L " 3 : " "
Nitrote as NO3 ND 20 n n g " " &
Sulfate as 504 60 25 ) 5 h " 07:13/04 .
Specific Conductance (EC) 480 1.0 pmhesiem 1 CMOS343 077500 071504 EPA 1101
Mzthylene Blue Active Bubstances ND 0,10  mglL H CHés47l  03/13/04 071504 Era 4251
Caleium L11] 1.0 ¥ T CHO5376  OT/15104 0771 6704 2007713408
Magnesium ' 32 7 : . 4 3 "
Potassium MD 1.0 * L i B " N
Sodium 11 1.0 " ' " u R r
Hardnesy ws CaCO3 250 1.0 . " ; " o *

pH £.90 ph Units iy CMpFa37T D7D 07204 EPA 150.1
Total Dissolved Solids 360 10 mglL 1 CNOS49G Q7714004 O7/14/04 EPA 160.1

CA DOHS ELAP Acereditation/Registration Number 1233

3249 Fitzperald Road Rancho Cordova, CA 95742 www.californialab.com  916-638-7301 Fax: 916-638-4510




g7/27/2BB4 15:58 91644 71EES BES

CALIFORNIA LABORATORY SERVICES

PAGE  B&/Ey I

07/2304 1607 |

AES Project:  Jone Waer Sampling _
2021 N Steet Stz. 200 Project Number: 203525 K35 Weohk- Quder 0 CNGOSS
Sacramenw, CA 93814 Project Mensgee: Paul Hann COC #: 58730

Microbiological Parameters by APHA Standard Methods

Rzparting
Analyic Result Limit  Units Dilution  Batch Prepared  Analyzed heethvod Mot
Matulich M3 (CNG0325-01) Water Sampled: 07/12/04 11:30 Received: 07/12/04 13:15
Total Coliforme . Absen! A 1 CHO5465  O7/12/0d4 11304 S o223

E. Coll Absant

CA DOHS ELAP Accreditation/Registmation Number 1233
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.califorpialab.com  916-038-7301

Fax: 916-638-4510



I g7/27/28B4 15:59 §1644715ES AES PASE B7/87

CALIFORNIA LABORATORY SERVICES

07723104 16:02
AES Project:  lome Water Sumpling :
2021 N Strsst Ste. 200 ) Project Number: 203525 S Wk Grint I CHERGES
Sacramente, CA 95814 Project Manager: Paul Haon COC #: 58730
Notes and Definitions
BT-02  Absent
QM-08  Thespike recovery was ouiside seceptance Bmits for the LCS or LCSD. The baich was accepizd based on acccprable M3MSD
recoveries & RPDYS
DET Anslyte DETECTED
MR Anahrte NOT DETECTED ut or nbgwe the reportng Limil
NR Mot Reparted
dry Sample resilts reporied on & dry weight basis

Reletive Percent Difference



CALIFORNIA LABORATORY SERVICES

3249 Fitzperald Rond Rancho Cordova, CA 95742

November 12, 2003 CLS Work Order #: CMJI1093
COC #: 35548

Joel Kiff

KIFF Analytical

2795 Second St. Suite 300; Suite D
Davis, CA 93616

Project Name: Ione

| Enclosed are the results of analyses for samples received by the laboratory on 10/29/03 18:40.
' Samples were analyzed pursuant to client request utilizing EPA or other ELAP approved
methodologies. I certify that the results are in compliance both technically and for completeness.

Analytical results are attached to this letter. Please call if we can provide additional assistance.

fa

Sincerely,

T Pk f,fg

James Liang, Ph.D.
Laboratory Director

CA DOHS ELAP Accreditation/Registration number 1233




CALIFORNIA LABORATORY SERVICES

11712103 1535

KIFF Analytical
2795 Second S5t Suite 300; Suite D
Davis, CA 93616

Project:

lone

Project Mumber: [nong]

Praject Manager: Joel Kiff

CLS Work Order & CMJ1093

COC #: 35548

—

CAM 17 Metals

Reporting
Analyte Result Limit  Units Dilution  Baich Preperad Anahyzad Method Hote
Matulich (CMJ1093-01) Water Sampled: 10/29/03 14:05 Received: 10/29/03 18:40 b
Arsenic ND 5.0 pal ! CI33117  1v3nm 11410403 EPA 5020
Lead ND 5.0 " " - " ’ ‘
Selenium ND 5.0 " " 1 o " "
Thallium ND 10 L " " . d 5
Antimony MND 50 " ¥ CI33119 1031403 11401703 EPA &010B
Barium 1] 0 W . " " . =
Beryllium ND 5.0 b ' " " i i
Cadmium WD 10 i j L ’ .
Cabalt MND 20 . . . i n .
Chromium MDD 20 " o . : " '
Copper 440 20 " ” = z i
Molybdenum WD 0 u . - : i
Mickel ND 20 " L 0 ! 3 "
Silver ND 10 4 ! . " " "
Vanadiem ND 20 ' . L " " .
Zine 60 20 3 ' 3 . ¥ "
Mercury WD 0.20 F CE30323 1140303 1104403 EPA 7470
Cistern (CMJI1093-02) Water Sampled: 102%/03 15:10 Received: 10/29/03 18:40
Arzenic MWD 50 pgl I CI33117 163103 11A6/03 EP# 5020
Laad ND 5.0 * . . . . .
Seleninm N 5.0 " # i ' # .
Thallium MND 10 il " " ‘ " .
Antimony WD 0 ' 5 CI3311% 1031403 110103 EPA 0108
Barium NI 0 " . " " d i
Beryllium ND 50 % L " " o "
Cadmium ND 10 " ; . " " .
Cobalt ND 0 ' . . . " .
Chromium ND 20 ' ' " " " .
Copper ND 20 : : y : "
Malvbdenum MND 20 " . ' . " .
Mickel NI 20 - . . . i
Silver ND 10 . 4 " " . "
Vanadium D 20 . " & " ; .
Zine ND a0 - " F d ; "

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 95742

www.californialab.com

B16-638-7301

Fax: 916-638-4510



| CALIFORNIA LABORATORY SERVICES

1112403 15:35
i Project  lone
LIFF Analytical o) :
5 econd St Suite 300; Suie D Project Number: [none] CLS Wark Order & OMIIRIS

17 : : COC #: 35548

pavis, CA 95616 Project Manager: Joel Kiff

CAM 17 Metals
Reporting
Result Limit  Linits Dilution  Batch Prepared Analyzed Method Motas

cstern (CMJ1093-02) Water  Sampled: 10/29/03 15:10 Reeeived: 10/29/03 18:40

ND
Ty ¢ Hz)

0.20

peL
geeter (Yellow Pump) (CMJ1093-03) Water Sampled: 1029/03 16:15 Received: 10/29/03 18:40

1

CkK30323

11103403 [REZEIE EPA 7470

58888

—
b
=

i
8
55558548888

D)

30
a0
5.0
10
50
20
5.0
10
20
20
20
20
20
10
0
20
0.20

e

C133n7

CI13311s

CR30323

Eaneter (Red Pump House) (CMJ1093-04) Water Sampled: 10/29/03 16:35 Received: 10/29/03 18:40

1073103 1171003 EPA 6020

" W .
- ] .

1013103 11/01/03 EFA &010B

11/03/03 11704403 EPA 7470

g
6858588958588

a0
5.0
5.0
10
50
20
3.0
10
20
20
20
20
20

rall

13T

Cl33nie

1031/03 1110403 EPA 6020

- L] -
L) " "
- ] "

10v31403 1170103 EPA 6010B

" ]

9 Fitzgerald Road Rancho Cordova, CA 95742

www.californialab.com

CA DOHS ELAP Accreditation/Registration Number 1233

916-638-7301 Fax: 916-638-4510




CALIFORNIA LLABORATORY SERVICES

11/12/03 15:35
KIFF Analytical Projecc:  lone
Wi i
2795 Second 5t. Suite 300; Suite D Project Number: [none] CIfDC ;rl;;:i:r W: CMI1093
Davis, CA 95616 Project Manager: Joel Kiff "
CAM 17 Metals
Reporung

Annlyie Result Limit Units Dilution  Beich Prepared Analyzed Method Mot
Hauveter (Red Pump House) (CMI1093-04) Water Sampled: 10/29403 16:35 Received: 10,29/03 18:40
Silver ND 10 pgl 1 CI33lle  1041A3 1101403 EPA 60108
Vanadium ND 20 ' " ¥ " " .
Zine ND 20 " " " . - .
Mercury ND 020 o " CE30323 114313 110403 EPA 470

CA DOHS ELAP Accreditation/Registration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 93742 www.californialab.com  916-638-7301

Fax: 916-638-4510



§ CALIFORNIA LABORATORY SERVICES

11/12/03 15:35

-"-'« Analytical _
second St. Suite 300; Suit= D

js CA 95616

Project;

lone

Project Number: [none]
Project Manager: Joel Kiff

CLS Work Order #: CMJ1093
COC #: 35348

Conventional Chemistry Parameters by APHA/EPA Methods

Reporting
Result Limit  Units Dilution  Bateh Prepared Anelyzed Method Moies
lick (CMJ1093-01) Water Sampled: 10/29/03 14:05 Received: 10/29/03 18:40
ol Alkalinity 150 50 mgl 1 CI33040 103003  10/30M3  EPA 3101
mnt:uClCﬂ3 180 5D v " - " . "
mate as CaCO3 ND 30 ’ " . " . "
i ianCﬂ'ﬂ :N‘D SB " " [l . " -
7.0 0.50 # " CI33026  1OV30vD3 1053003 EPA 3000
0.34 o010 W . " - " -
N‘D 1” - - - " 'l "
22 0.50 = * * g . "
Gecific Conduetance (EC) 340 1.0 pmbogem " CI3303F 1043003 104003 EPA 1200
: * f Methylene Blue Active Substances ND 0.10 mal a CIasoze 1030003 10430003 EPA 4251
T Frldum a2 o e " CK30404 110403 1104103 200723408
o TRLL | anetitim lﬂ- l.ﬂ' ] L] [ n - -
= " w.m 3.4 !_u - - - - - L]
I—_".: ; :H.hm 23 1.0 - " . ® O "
'_ &rﬂ.m as Cal03 160 1.0 2 " n " n e
g 8.00 pH Unis L CI33015 1030403 10/30/03 EPA 150.1
| Total Dissolved Solids 200 10 mel *  CK30326 110303 1140303  EPA 1601
titu‘i{CMJlllFHl} Water Sampled: 10/29/03 15:10 Received: 10/29/03 18:40
| Tatal Alkalinicy 180 50 mpl 1 CI33040 10730003 10¥30/03 EPA 3101
Biearbanate as CaC03 180 50 . 4 & . o 4
{ Crbonate &5 CsCO3 ND 50 " : ’ " .
Hydroxide as CaCD3 ND 508 = " . . . "
Chloride 8.9 0.50 b " Cr3ig2s.  10/30m3 13003 EPA 300.0
| Puoride 0.36 010 - ; . . ¢ .
t Nitrafe as O3 ND 20 N # ' a " "
- Snlfate as SO4 29 0.50 v i . 3 - .
Spesific Conductance (EC) 390 1.0 pmhosiem . CI33038 1043003 10/730/03 EPA 1201
1 Methylene Blue Active Substances ND 010 mgl » Cl330a0  10v30m3 /303 EPA 4251
Caleinm e 1.0 " - CE30404  11/04/03 1 1/04/03 200, 723408
Magnesium 23 1.0 i s > X ¥ 4
?Mium ND 10 " * . L] . .
Sodinm 15 1.0 " " * . . .
Hardness as CaCO3 210 L 8 ¥ " » .
pH 7.40 pH Units - CI33015 1073003  1050M3  EPA 150
i
CA DOHS ELAP Accreditation/Registration NMumber 1233
1 ;
3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com  916-638-7301 Fax: 916-638-4510
| §




CALIFORNIA LLABORATORY SERVICES

T1/12/03 15:35

Froject: lone
Project Number: [none]
Project Manager: Joel Kiff

Conventional Chemistry Parameters by APHA/EPA Methods

KIFF Analytical
2795 Second 5t Suite 300, Suite D
Davis, CA 95816

CLS Work Qrder #; CMJ1093
COC #: 35548

Reporting —‘
Analyte Result Limit  Units Dilution  Batch Prepared Analyzed Method Motes
Cistern (CMJI1093-02) Water Sampled: 10/29/03 15:10 Received: 10/29/03 18:40
Total Dissolved Solids 240 10 mgl 1 CK30326  11/03/03 1 10303 EPA 1601
Hauveter (Yellow Pump) (CMJ1093-03) Water Sampled: 1029903 16:15 Received: 10/29/03 18:40
Tuotal Alkalinity 340 3.0 mg'L 1 CI33040  TO/30M3 1030003 EPaA 3101
Bicarbonate as CaCO3 340 5.0 - " " b " *
Carbonate as CaC03 WD 5.0 . " " L " .
Hydroxide as Cal D3 ND il : . g i ¥ .
Chloride 15 (.50 K " CI33026 10530003 1073003 EPA 300.0
Fluoride 0.17 0.10 . . : . . "
Mitrate as NO3 ND 20 " . - . “ "
Sulfate as S04 250 10 " 20 # " " "
Specific Conductance (EC) 1000 1.0 pmhosiem 1 CI33038 ' 10/30/03 103003 EPA 1201
Methylene Blue Active Substances WD 010 mgl > 133020 130003 10430003 EPA 425 ]
Calcium 160 1.0 b " CEI0404 1104003 11/04/03 200, 723408
Magnesiom 53 1.0 " # b . " "
Potassium 2.6 1.0 ¥ 3 . # "
Sodium 26 1.0 % 5 " " " .
Hardness as CaCO3 a1l 1.0 " J " L] " .
pH 712 pH Units " CI33015  10/30M3 1030m3 EPA 150.1
Total Dissolved Solids 760 10 mgl " CK30326 1100303 11M3m3 EPA 160.1
Haueter (Red Pomp House) (CMJ1003-04) Water Sampled: 10,2903 16:35 Received: 10/29/03 15:40
Total Alkalinity 630 5.0 mg'L 1 CI33040 1030603 1003003 EPa 3101
Bicarbonate as CaC03 630 3.0 " " 4 3 " .
Carbonate g5 CaC03 WD sq 5 o : 3 5 g
Hydroxide as CaC03 ND 5.0 5 3 " . o "
Chloride 26 .50 o . Cl33026 10430003 10730003 EPA 300.0
Fluoride 0.24 0.10 g X " . " "
Mitrate gs NO3 ND 2.0 e e " * " "
Sulfate as S04 230 10 n 20 - o B '
Specific Conductance (EC) 1400 1.0 pmbaosfcm 1 CI33038 1053013 10¢30/03 EPA 1201
Methylens Blue Active Substances ND 010 mgl 7 CI313020 10300103 10430/03 EPA 425.1
Calcium 170 1.0 " " C¥30404  11/04M3 11403 200.7/23408
Magnesium 110 1.0 ¥ N % ; 110403 "
Potassinm 15 1.0 v . " " . v

CA DOHS ELAP Accreditation/Repistration Number 1233

3249 Fitzgerald Road Rancho Cordova, CA 55742

www.californialab.com

916-638-7301

Fax: 916-638-4510



CALIFORNIA LLABORATORY SERVICES

1112405 15:35

KIFF Anglytical Froject:  Jome ¢

1705 Second St. Suite 300; Suite D Project Number: [none] CLS Work Order #: ChMJ11093
- ; : COC# 33548

Devis, CA 83616 Project Manager: Joel Kiff

Conventional Chemistry Parameters by APHA/EPA Methods

Reporting

= Result Limit  Units Dilution  Betch Prepared  Analyzed Method Maotes

maueter (Red Pump House) (CMJ1095-04) Water  Sampled: 10/29/03 16:35  Received: 10/23/03 18:40

—

. | 30 1.0 mel | CK30404 TLOADI  11MO03 200723408
E]rdl'l-tﬂ 5 CaCDE} sm ]Iu - [ W " N "

i 7.20 pl Units * I35 1048003 103003 EPA 1500
Total Dissolved Solids 910 10 mglL " CK30326 11/03/03 110303 EPA 1601

CA DOHS ELAF Accreditation/Registration Mumber 1233

_' Fitzperald Road Rancho Cordova, CA 95742 www.californialab.com  916-638-7301 Fax: 916-638-4510



CALIFORNIA LABORATORY SERVICES

11/12/03 15:35
EIFF Analytical Project:  lone s
27935 Second St. Suite 300; Sujte D Project Number: [none] m{i’_ﬁ;g;rl;;:i:r ol B
Davis, CA 95616 Project Manager: Joel Kiff .

Microbiological Parameters by APHA Standard Methods

Heporting
Analyte Resul Limit  LUnis Dilution  Batch Preppred  Analyzed Method Mates
Matulich (CMJ1093-01) Water Sampled: 10/29/03 14:05 Received: 10/29/03 18:40 '
Total Coliforms Absent WA 1 CI33103 10730403 1473103 EM 5223
E. Coli Ahzent " . " W R i

Cistern ({CMJ1093-02) Water Sampled: 10/29/03 15:10 Received: 102903 18:40

Total Coliforms Present NiA 1 CI133103 10530403 1073103 EM 5223
E. Coli Present . ' 3 " . #

Haueter (Yellow Pump) (CMJ1093-03) Water Sampled: 10/25/03 16:15 Received: 10/29/03 18:40

Tota! Coliforms FPresent WA 1 CI33103 1053003 1031403 aM 6223
E. Coli Ahbsent ' " " " . "

Hauveter (Red Fomp Houwse) (CMJ1093-04) Water  Sampled: 10/29/05 16:35 Received: 10/29/03 18:40

Total Coliforms Abzant WA 1 +CR303 10430403 18/31/03 En 5273
E. Coli Absent " . . " i .

CA DOHS ELAP Accreditation/Regisiration Number 1233

|
|' 3249 Fitzgerald Road Rancho Cordova, CA 95742 www.californialab.com  916-638-7301 Fax: 916-638-4510
I



o

CALIFORNIA LLABORATORY SERVICES

11/12/03 15:35

KIFF Anlytical Project;  lone W :
7795 Second St Suite 300; Suite D Projeet Number: [none] €13 :T’;;’;‘;‘r #: ChiTT0%
Davis, CA 95816 Project Manager: Joel Kiff BaCH

Notes and Definitions

BT-01 Present

8702  Absnt

OM-07  Thespiks recovery was outside scceptance limits for the MS and/or MSD. The batch was accepted based on acceptable
LCS/LCSD recovery.

(M-08  The spike recovery was outside scceptence limits for the LCS or LCSD. The batch was accepied based on acceptable MS/MSD
recoveries & RPD's.

The spike recovery wis outside of QC acceptance limits for the MS andfor MSD due to analyte concentration & 4 times or greater
the spike concentration. The QC batch was accepted based on LCS and/or LCSD recaveries within the acceptance limits.

ir DET Ansiyts DETECTED

| WD Anghyta NOT DETECTED st ar above the reporting limit
NR Mot Reparied
dry Sample results reported on & dry weight besis

| RFD Relstive Percent Difference



2795 2nd Straal, Suite 300
K’FF Davis, CA 95616 y
Lah: 530.297.4800
ANALYTICAL 1ic Fax: 530.297.4008 tabho. 35548 Page _L o
et Bl E R aliforala EDE jReparts U v e Chain-of-Custody Record and Analysis Request
EA L SrEosess g ... e e
i Sampling ‘;;h:l:ﬁ'-r Log Code: Analysis Request S
AeEG e BN 2y7 LS = TS
f’huna,;lo.: ?‘ Global 10: & Y g y <1 i i
GleIGys-Los | (97 )b‘?:fulé:ﬂ'ﬁ’ o B s i E E & | N
Project Humber: P.O. No: EDF Deéllverable To (Emall Address): 4 g_ I-E E % % = \t & _QE
y ) z 5 @ o {5 a |2 &
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S00S] lolgll?] 1Elg] lall2 2121515151515 3] 5 RIS
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&= dlscience

Formsioos 129004 g

nvironmental
L aboratories, Inc.

December 24, 2003

Joel Kiff

Kiff Analytical

2785 2nd Street, Suite 300
Davis, CA 95616-8593

Subject: Calscience Work Order No.:  03-12-1153
Client Refarence: lone

Dear Client;

Enclosed is an analylical report for the above-referenced project. The samples
included in this report were received 12/18/03 and analyzed in accordance with

the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accomplished in accordance with the
guidelines establishad in our Quality Assurance Program Manual, applicable standard
operating procedures, and other related documentation. The original report of any
subcontracted analysis is provided herein, and follows the standard Calsciegnce data

package. The results in this analytical report are limited to the samples tested and any
reproduction thereof must be made in its entirety.

If you have any guesfions regarding this report, please do not hesitate to contact
the undersigned.

Sinceraly, ﬁ/
@ianc& Environmehtal Michael J. Crisostomo

Laboratories, In Quality Assurance Manager

Stephen Nowak
Project Manager

7440 Lincoln Way, Garden Grove, CA 82841-1427 < TEL: (714) B95.5404 » FAX: (714) B94-7501




E alscience Analytical Report
==nvirnnmentai

ﬂ_, aboratories, Inc.

Kiff Analytical Date Received: 12/18/03
2795 2nd Strest, Suite 300 Waork Order No: 03-12-1153
Davis, CA 85616-6593 Praparation: N/A
Method; EFA 3762
Project: lone Page 1 of 1
Lab Sampie DOaie D=t Diate
Numbsr E:nllm:lad Matrix P'rapa'ad Analyzad Qc Batch ID

Client Sampla Number

Paramaler

Eprameisr Rasult BL oF Dzl Linits
Sulfide, Taoks! WL 0.050 1 mglL
AL - Reporing Limn . DF « Diution Facter Clua! - Cualifiers

7440 Lincoln Way, Garden Grove, CA 92841-1427 = TEL: (714) B95-5404 « FAX: (714) BO4-7501




L- alscience
; Quality Control - Duplicate
f nvironmental by P
L aboratories, Inc.
Kiff Analytical Date Received: 12/18/03
2795 2nd Stresi, Suite 300 Waork Order No: 03-12-1153
Dawvis, C4 95616-6593 Preparation: M/A
. Method: EPA 376.2
Project: lone
Cate Date Duplicate Batch
Crslity Control Sampie 1D Mhatrin Instrument Prepared; Anzlyzad: Mumber

7440 Lincoln Way, Garden Grove, CA 82841-1427 « TEL: (714) 895-5404 « FAX: (714) B94-7501

A




alscience

|

E nvironmental

A aboratories, Inc. Glossary of Terms and Qualifiers

Work Order Number: 03-12-1153

Qualifier Definition

ND Mot detected at indjcated reporting limit.

7440 Lincoln Way, Garden Grove, CA 92841-1427 » TEL: (714) B95-5454

FAX: (T14) B94-7501




E:-?:-m woRK ORDER#:  [0][5]- [\[2]- N[\ [=1[2]

T

arfas, inc.

Cooler \ of \

SAMPLE RECEIPT FORM

CLIENT: _Y\EF

pate: VL ~-\B-0%

[ TEMPERATURE — SAMPLES RECEIVED BY:

CALSCIENCE COURIER:

Chilled, cooler with tempersturs blank providad.
Chilled, cooler without termperatura blank.
Chilied and placed in cooler with wet ice.
Ambient and placed in cooler with wet ice
Ambient temperature,

0

°C Temperatura blank.

LABORATORY (Other than Calscience Courier):
°C Temperature blank.
°C IR thermometer.
Ambient temperzature

Initial: mﬁj

CUSTODY SEAL INTACT:

Sample(s): Cooler; '/ Wo (Mot Intact) Naot Applicable (N/A): A
Initial: ”\}J"&
SAMPLE CONDITION:
Yes No N/A
Chain-Of-Custody document(s) received with samples.............i.occoee. & s
Sample container lzbel{s) consistent with custody papers..........ccuun - e
Sample contziner(s) intact and good condiion...........o e crrvrrmsssnssnnanns f‘. .......
Correct containers for analyses requestad. ... i "/_.r.’.. .
Froper preservation noted on sample label{s).........coov i .,/ LT =
VOAvals) fres o BEadSRanE. i iiai i e i e aeRE Hawaawe B
Tedlar bag(s) free of cONGENSEHON. .. ..coocerivevnriinsr i VT Ml | B " T PR PAA S L =
Initial: Uj\?."}

COMMENTS:




@Eﬁe&y :
AL

] —
Time |Recpived by LabS@iony:
—n'{ 1AL

NLAAE:

g . E o
2795 Second Slreat, Suile 300 Cal Science Environmenta e
F Davls, CA 85610 7440 Lincoln Way \7 -N\GH
IF Lab: 530.297.4800 Garden Grove, CA 92841
ANALYTICAL tic Fac. RHI20TAR00 714-B95-5404 Lab No. ~ Pege 1 oof 1
Project Conlact (Hardcopy of PDF la): Geotracker COELT EDD REPORT? Chain-of-Custody Record and Analysis Request
Joal Kiff ___YES X _NOD I
Comparny!Addrass:
Kiff Analylical, LLC Sampling Company Log Code: Analysis Request
Phone No.: FAX Mo.: Glabal 10:
o)
Project Humber: PO No.: EDF Delivarable to {Emall Address]: g .
36313 £ E
= <f
Project Mame; E-mall addross: rd o
lone nbox alylical com E 4
i Sampling Container Preservative Malrix | £ E
" T ] 8| &
- oy oo L ar
Designation Dato |2l slal |2E|22 23R | @ i
Matuiich end 12116/03 X i ) X X
alinquished by; Time |Recelved by: HFRemarks:;
= !
0 ) TE AT R el 12138704
Hizelinguished Y Ve 4 Time |Recetved by:
Hill to:
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iia=lscience
—
&= nvironmental
aboratories, Inc.

December 16, 2003

Joel Kiff

Kiff Analytical

2795 2nd Street, Suite 300
Davis, CA 95616-6593

Subject: Calscience Work Order No.: 03-12-0596
Client Reference: lone

Dear Client:

Enclosed is an analytical report for the above-referenced project. The samples
included in this report were received 12/10/2003 and analyzed in accordance with

the attached chain-of-custody.

Unless otherwise noted, all analytical testing was accomplished in accordance with the
quidelines established in our Quality Assurance Program Manual, applicable standard

operating procedures, and other related documentation. The original report of any
subcontracted analysis is provided herein, and follows the standard Calscience data

package. The results in this analytical report are limited to the samples tested and any
reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact
the undersigned.

—,

Efivironmental Michael.J. Crisostomo
Laboratories, Inc. Quality Assurance Manager

Stephen Nowak
Project Manager

7440 Lincoln Way, Garden Grove, CA 92841-1427 « TEL: (714) B85-5404 =~ FAX: (714) BS4-7501




iy

I :
=.a—=sc‘ience Analytical Report

E nvironmental
A aboratories, Inc.
Kiff Analytical Date Received: 12/10/03
2785 2nd Street, Suite 300 Work Order No: 03-12-0596
Davis, CA 95616-6583 Preparation: N/A
Method: EPA 376.2
Froject: lone Page 1 of 1
Lab Sample Date Date Date

Ciient Sample Number Mumber Coliecled Malrix Prepared  Anahyzed OC Baich ID

Haueter Red 2 03-12-0596-1 12/08/03  Aqusous NiA 121203 31212581 J
Baramater Besull BL DE Qual Lnits
Sulfide, Total 33 0.50 10 D mglL

Method Blank 099-05-085-1,498 NIA Aqueous NA 1242003 31212581 —]
Pargmeter Besull BL DF Oual LUinits

Sulfide, Total ND 0,050 1 mgil

RL - Raporting Limit OF - Dillion Feclor |, Owal - Cualifiers

7440 Lincoln Way, Garden Grove, CA 82841-1427 « TEL: (714) B95-5484 = FAX: (714) B94-7501




& alscience
L
&= nvironmental
& aboratories, Inc.

Quality Control - Duplicate

Kiff Analytical Date Received: 12110/03
2795 2nd Street, Suite 300 Work Order Ne: 03-12-0596
Davis, CA 95616-6593 Preparation: NIA
Method: EPA 376.2
Project: lone
Date Date Duplicate Batch

Ouelity Control Sample 1D Matrix Instrument Prapared: Analyzed: Murmber

03-12-0758-1 MUBCIIIS MNIA WA 1212103 312125D1
Parsmatar Sample Cont [RIF Cong RPD EERCL Qualifiers

ND ND MA 0-25

Sulfide, Toizl

7440 Lincoln Way, Garden Grove, CA 828411427 « TEL: (714) B05-5484 » FAX: (714) 894-7501




5 = .
& discience
=
: nvironmenial
. f -
aboratories, Inc. Glossary of Terms and Qualifiers

Work Order Number:  03-12-0596

Qualifier Definition
D The sample data was reported from a diluted analysis.
ND Not detected at indicated reporting limit.

ﬂ, 7440 Lincoln Way, Garden Grove, CA 92841-1427 + TEL: (714) B95-5484 « FAX: (714) B54-7501




WORK ORDER

%m

[12]- |0

Cooler

S2

/Df

#:

/

SAMPLE RECEIPT FORM

CLIENT: Ki_ F?L /4‘!@"1[}’ 7’7(_6/(9

(2-/2 03

DATE:

TEMPERATURE - SAMPLES RECEIVED BY:

CALSCIENCE COURIER:
Chilled, cooler with temperature blank provided.

Chilled, cooler without temperature blank.
Chilled and placed in cooler with wet ice.
Ambient and placed in cooler with wet ice.
Ambient temperature,

®C Temperature blank.

LABPRATORY (Other than Calscience Courier):
°C Tempersture blank.
°C IR thermometer.
Ambient temperature.

Initial: I Ig lg

CUSTODY SEAL INTACT:

Sample(s):

Cooler: L/l/ No (Not Intact) :

Not Applicable (N/A):;

Initial: M

SAMPLE CONDITION:

Chain-Of-Custady document(s) received with samples...............coc v
Sampie container label{s) consistent with custody papers...........ccoieenis
Sample container(s) intact and good condition....... .o
Cormrect containers for analyses regquested.......c.cvinns ssnsiisscens
Proper preservation noted on sample label(s)............ciiniininn
VOA vial(s) free of REadEPEEE. .. ..o vieim v sissni et iivss sosiss sasssres s
Tedlar bagls) free of coNdeNSEUON... c.ciiovsrrrrrsssssssrrirerrnsssannses serass sae

Yes No N/A
Lt
SRy M e
e L1 S—
A
.............. L—"
= L

COMMENTS:




IFF

AMNALYTICAL cec

2795 Second Streel, Suils 300
Dayis, CA D5618

Lab: 530.297.4800

Fax: 530.297 4808

Cal Science Environmental
7440 Lincoln Way
Garden Grove, CA 92841

714-895-5494

Lab Mo,

Page _1_ of _1

P

Projec CﬂnE;ﬂF{Harﬂcupy ar POF to):

Geotracker COELT EDD REPORT?

Chain-of-Custody Record and Analysis Request

Joel Kiff = YRR X NO
CompanylAddress: =
Kiff Analytical, LLC Sampling Company Log Code: Analysis Request
Phone Mo.: FAX No.: Glebal 1D:
4]
Project Number: PG Mo EDF Dallverable to (Email Address): g "
36170 Y %] &
Project Name: E-mall address: = H
lone inbox@kiffanalylical.com E i
el Asorens; Sampling Container Presarvalive Matrix | E ‘g
0
e 3 | |2 g | ©
Sarrfple_ ﬁb‘gi Sgw%ﬁgﬂ = 0
Designation pate | mime || S| El2| |8[2|8]8|F|5(3] | @
Haueter Red 2 12/8/03]/1115 1 1] 1]x X X X
[[Relinguished by: KGEE Dale [ Time |Received by: [Remarks: " —
OS oo, Adfbpdpent (st :’ntfmf 120103 |/630
iIRelinguished by: i Date | Tima |Recelved by:
i Istemdl b T \ < l
alinguls ¥ & : Bl Lo
[
A RS AT |




JFF

K

2795 2nd Street, Sulle 300
Davis, CA 85616
Lab: 530,297.4800

_ _T_;g

NALYTICAL tie Fax: 530.297.4808 Lab No M Pege ____of
Project Contact (Hardeopy or PDF To): California EDF Report? ] ves Mo
W o e X Chain—of—Custody Record and Analysis Request
Comphny/Addresst Wmmwhm_ =l
ng Company Log Code:
M FM-? }-fe‘"’fa h Analysis Request " =
0.; Global ID: B =
N B804 Jbb4s-b09% | : z |8 g | |u
roject Number: PO No, EDF Dellverable To (Email Address): % _ |82 )s @ % ; =
o, Co n 4 2 e @ | i) 6
Project Mame: = ot Sighaturg: - g = ﬁ E E o . < g C}g
Ty - HHA AR SRR HE
i L e ﬁ = 5| = =
P‘F&T‘% Sampling Contalner servative |Matrix | _ 3 s JE E é E Blalals gl :E £l 4
I o b | = - s
4 BREM Bs AR IR A AR x| 8
26| & gl [4B4B | E’Ewgégﬁﬂhé*
Sample Designation Date | Time | S ﬁ-&" 228|820 |& E EIE(E(S|S(S|2|8]5 |2 Eu] g
Rod2 |pkinlnst | |~ v !
oo |
i g —
Ll
1 !
Relingyished by, Dale | Time | Recaived by: Remarks:
e,
Relinquished by: — |/ Dale | Time | Recaived by: @WOQ
Relinquisted by T Dale | Time Rarahlad by Laboralery: Bill to: e .
2% st (D o 7= W%Mw f? =5

Distritution: While - Lab, Yellow - File, Pink - Origiralor

Formsicoo 12100 1.6ha




Appendix D
Results of Soil Profile and Mantle Tests, AEG, March 2, 2004



RESULTS OF SOIL MANTLE
AND
PERCOLATION TESTS

PROPERTY:

IONE RANCHERIA

PLYMOUTH, AMADOR COUNTY, CALIFORNIA

PREPARED FOR:

JOE BROADHEAD

ANALYTICAL ENVIRONMENTAL SERVICES

2021 N STREET, SUITE 200
SACRAMENTO, CALIFORNIA 95814

PREPARED BY:

APPLIED ENGINEERING AND GEOLOGY, INC.
POST OFFICE BOX 247 » 578 E STREET
LINCOLN, CALIFORNIA 95648
OFFICE 916.645.6014 = FAX 916.645.6098 * EMAIL aeg@psyber.com

MARCH 2, 2004



APPLIED ENGINEERING AND GEOLOGY, INC. ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Soil Mantle and Percolation Tests - Ione Rancheria
TABLE OF CONTENTS
ER  INTRODUCTION - v iavaiid Sarsian vl i Sivedsa » 1
2.0 GENERAL SITEITNPOBRMATION = . : vy ien e v oo wniaeinsads s 1
3.0 MANTLE ANDPERCOLATIONTESTS .0 ivveias sisiniesionsonnssomss 4
F:l: MERROETNREEE ol vy ot RO R N R T S SR S 2 4
T AN o | P e R e - P G 8
33 “Trench PArcObiien TOBIE .. . i v an s s s e wid i S a5 6 WiEme 5 11
34 BackhDllny o TYenClER . o o v oo s ah sosicass snss eamdsmee e e 12
3.5 BpPENTIOVESHPMAON oo cice s el SRAWRS OEREEEREE e 12
4.0 DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS . ........... 12
4.1 DISCUSBION ., o oo v v e s vnsmmieis o aen e ey e e 12
42 ConrlMBmE o smes nnd Canls BETIEEAE VRiReteiire FRNE ST WA R 15
43 RecommendationS . . . . ..o vt vttt e e e e e e e e e 17
50 STATEMENT OF LIABILITY ......c00tveiecntenonscnanassennns 17
LIST OF TABLES
3-1 Condensed Trench Logs and Measured PercolationRates . . . .. .............. 5
3.2 Percolabion TSt BERIE . vou cuv s sasnins e ey ante Tl I aatea s 10
LIST OF FIGURES
1 SHE VISR MR v i et R AT S R e IS 2
2 Generalized Site Map .. ...... .0t g
3 EOCAtion of Boigs . .. sovun s s Vi Rare e iad Bl sk S B 13
4 Subsurface Disposal . . . ... vttt e e e e e e e e 16
AL-Al15 Profiles of Test Pits TP1-TP35 .. .. v civivinvivivivanins Appendix A
LIST OF APPENDICES

Appendix A Profiles and Cross Sections of Test Pits
Appendix B Percolation Hole Data

Appendix C  Trench Percolation Test Results
Appendix D Spring Locations and Descriptions



APPLIED ENGINEERING AND GEOLOGY, INC, ANALYTICAL ENVIRONMENTAL SERVICES
March 2, 2004 Soil Mantle and Percolation Tests - Jone Rancheria

1.0 INTRODUCTION

At the request of Analytical Environmental Services (AES), Applied Engineering and Geology,
Inc. (AEG) has prepared this Results of Soil Mantle and Percolation Tests (Report) to document
investigative activities for defining near surface geologic and hydrologic conditions present at the
Ione Rancheria (Project). The activities performed at the Project included:

45 Soil Mantle Tests;

19 Percolation Tests;

Four Trench Percolation Tests;

GPS Survey of all Trench and Well Locations; and,

Filling in of Trenches.

2.0 GENERAL SITE INFORMATION

The Project is located on the east side of Highway 49 at the southern edge of the City of
Plymouth, Amador County, California (see Figure 1). A general layout of the Project and the
locations of trenches and percolation holes are shown on Figure 2.

The Project is on the western side of the New Melones Fault Zone and is approximately 2.5 miles
east of the Bear Mountain Fault Zone. The onsite geologic materials consist of Upper Jurassic
marine sedimentary and metasedimentary rocks of the Mariposa Formation with greenstone along
the western edge. These sedimentary and metasedimentary rocks are primarily weathered shale
and slate with minor thin beds of sandstone. The soil layer is thin over most of the Site, ranging
from less than three inches to a maximum of approximately two feet, with the exception of one
or two locations where it is thicker.

No ground water was encountered by any of the excavation activities, but there is one spring in
a drainage within the southwest quadrant and others in deep drainage courses east of the Project.
A spring is also thought to supply water to the pond in the southwest corner of the Project,
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3.0 MANTLE AND PERCOLATION TESTS

Mantle and percolation tests were performed in an attempt to determine vertical and horizontal
movement of water within the subsurface at the Project.

31 Mantle Tests

The trenches were placed at locations chosen by Mike Ducker of HydroScience Engineers (HSe)
and Elgar Stephens of AEG. The 45 trench locations are shown on Figure 2. The trenches were
dug with two different size excavators operated by Price Construction and Environmental. The
deep trenches were approximately 18 feet long, with a sloping base. Shallow trenches were
approximately three feet deep with a flat base. Percolation holes were dug by AEG personnel at
locations within or beside each trench that would allow the percolation testing to be conducted at
specified depths below ground surface (bgs). Trench descriptions are included in Appendix A.

A total of 45 trenches were excavated to investigate soil conditions over the areas being considered
for the discharge of treated water. The first few trenches were excavated using a Takeuchi 6,000 lb
excavator. It soon became evident that this machine was not capable of excavating into the rocky
conditions that were encountered. A John Deere 120C was then brought onsite and used for the
remaining trench excavations.

Of the 45 backhoe trenches placed at the Project, only trenches TP-1 through TP-35 were logged.
Trenches TP-36 through TP-45 were found to contain only a thin layer of soil, and due to time
constraints were not fully logged. The logging included a description of the material, the color
of the material as determined by Munsell charts, and measurements of the dip and strike of the
beds where they could be determined. Trench Logs, including descriptions of the materials, are
in Appendix A. The dips and strikes of outcrops across the Project and in cut slopes are shown
on Figure 2. The soil types at each of the test trenches, along with the depth at which the
percolation test was conducted and the percolation rate at that depth are tabulated in Table 3-1.
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TABLE 3-1
Condensed Trench Logs and Measured Percolation Rates
Trench/ Condensed Material Depth of Material I?_f'ilera?cén[i{ attchat
Percolation Hole Description (feet/inches) Remaeey ep
_ (minutes per inch)
TP-1 Sandy CLAY loam B 2 548
Shale AN ld =@
Sandy CLAY loam 06" :
TP-2 Sandy Clay/Shale Mixture 2 6" No Percolation Test
Done Here
Shale Vil - &
Sandy CLAY loam 5" .
TP-3 Rieian Shals 18" No Percolation Test
Done Here
Shale 219"
Sandy CLAY loam 12" _
TP-4 Weathered Shale 3 0" No Perentation Test
Done Here
Shale 80"
- Sandy CLAY loam W:1'3"-E D No Percolation Test
Weathered Shale 7' 6" Done Here
I Sandy CLAY loam 07" _
TP-6 Weathered Shale 20" No Percolation Test
Done Here
Shale 70"
TP-7 Sandy CLAY loam 0! 9" No Percolation Test
Shale il Done Here
Sandy CLAY loam G- 1
TP-8 ‘ "
Shale 3o 303@?
Sandy CLAY loam 2' Q" "
83 @ 9"
TP_ I n
9 Fractured Shale 3'0 2.78 @ 30"
Shale 4" 6"
Sandy CLAY loam 0'6" No Percolation Test
TP-10
Shale 6 0" Done Here
TP-10A Sandy CLAY loam 0'3" No Percolation Test
Shale gg” Done Here
Sandy CLAY loam o' 3" No Percolation Test
TP-10B
Weathered Shale e Done Here
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" TABLE 3-1
Condensed Trench Logs and Measured Percolation Rates
Trench/ Condensed Material | Depth of Material Iﬂiﬁgz‘;ﬂ[ﬁ:‘ga‘
Percolation Hole Description (feet/inches) . P
(minutes per inch) |
Sandy CLAY loam 0's" _
TP-11 Weathered Shale 2' 0" o e Lot
Done Here
Shale 3'0"
Sandy CLAY loam 0'6" ‘
TP-12 Weathered Shale 20" 9. besesiution Lo
Done Here
Shale 6'0"
TP-12A Sandy CLAY loam 0'3" No Percolation Test
Weathered Shale 3'o" Done Here
TP-12B Sandy CLAY loam 0' 6" No Percolation Test
Weathered Shale 20 Done Here
B Sandy CLAY loam 2' 0" No Percolation Test f
Shale 8' 6" Done Here
TP-13A Shale 1' 5" No Percolation Test
Weathered Shale 2'e6" Done Here
Shale 1'0" .
TP-13B No Percolation Test
Weathered Shale 2'ar Done Here
TP-14 Sandy CLAY loam 0' 3" No Percolation Test
Weathered Shale 6' 0" Done Here
Sandy CLAY loam 1' 0" _ "
TP-15 Weathered Shale 2 6" No Percolation Test
Done Here
Less Weathered Shale 5'0"
i Sandy CLAY loam 0' 10" 16.67 @ 9"
' Weathered Shale 4'6" 75 @ 60"
Pi17 Sandy CLAY loam 0'9" 0.18 @ 9"
Weathered Shale s A 16.67 @ 24"
Soil 0'3" No Percolation Test I
TP-18
Weathered Shale 6' 0" Done Here
Sandy CLAY loam 0" 2" No Percolation Test
TP-19
Weathered Shale : il Done Here
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e - r——
TABLE 3-1
Condensed Trench Logs and Measured Percolation Rates
. i
Trench/ Condensed Material Depth of Material jnfiiation Hate at

Indicated Depth

Eermlation Hole Description {feet/inches) (misntes per inch) [
Soil 5 | i
TP-20 0ol No Percolation Test
Shale &' n" Done Here
P Sandy CLAY loam g'g" 6.67@09"
|L ' Shale 2 0" moved horizontally @ 18"
Sandy CLAY loam 0" 8" No Percolation Test
TP-22
Shale o ( Done Here
Sandy CLAY loam 0 8" _
TP-23 Very broken Shale 2' 0" No Pereolation Test
Done Here
Less weathered Shale Trar
Sandy CLAY loam 0' 6" :
TP-24 Shale and Soil mixture 2 0" No Percolation Test
Done Here
Shale 50"
S '] DI 3 1w "
TP-24A 01 No Percolation Test
Shale 3t Done Here
S 'I ﬂl 2" .
TP-24B 01 No Percolation Test
Shale 30" Done Here
Sandy CLAY loam 0'3" No Percolation Test
TP-25
Shale PRl Done Here
I Sandy CLAY loam 3'0" No Percolation Test
TP-26 .
Shale and Soil mixture 50" Done Here
TP-27 Sandy CLAY loam 50" 42.86 @ 9" & 100 @ 30"
| Sandy CLAY loam 0" 2" No Percolation Test |
TP-28
Shale A < Done Here
Sandy CLAY loam 0'1.5" No Percolation Test
TP-29
Shale i A S Done Here
Sandy CLAY loam 0' 4" . ;
TP-30 Sandy Clay SHALE 2'6" Re:heviton Tut
Done Here
Shale 6'0"
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TABLE 3-1
Condensed Trench Logs and Measured Percolation Rates
Trench/ Condensed Material Depth of Material Infih:.ratmn Rateat
y o : Indicated Depth
Percolation Hole Description (feet/inches) : :
B (minutes per inch)
PH-315 Nomne 09" 3.00 @ 9"
PH-31D None 1'6" 233 @ 18"
Sandy CLAY loam 3" No Percolation Test
TP-32 -
Weathered Shale 25" Done Here
Sandy CLAY loam o' 4"
TP-33 Weathered Shale ol 2.86 @ 9"
Shale 3'5"
T34 Sandy CLAY loam 06" 6.67 @ 9"n
Shale 9'g" 0.58@ 18
H Sandy CLAY loam 0'e"
TP-35 CLAY loam with stone line 270" L@ 9
5@ 18"
__Weathered Feldspar 4'Q" if

3.2  Percolation Tests

All trench locations were evaluated as to the need of a percolation test. There were 45 trenches
with 19 percolation test holes located within or adjacent to 11 of the trenches. It was believed that
some of the trench locations exhibited soil or rock conditions that were duplicates of others, and
that there was no need to place percolation holes at all of them. The very thin soil layer at many
trench locations was also considered evidence that percolation testing at those locations would not
provide useful data. Locations for percolation test holes were distributed over the entire area
being considered for disposal of treated water. Individual percolation test holes were placed
within or adjacent to the trench at a depth to test the soil layer considered most likely to be the
limiting layer for downward migration of applied water. For percolation test results see Table 3-2

and Appendix B.
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The percolation holes have been assigned numbers that correspond to the depth and the number
of the trench at which they were located. For example, in the case of Trench 16, a percolation
hole on the surface near the trench has been designated TP-16S and the percolation hole within the
trench has been designated TP-16D. An effort was made to dig each percolation hole to have an
inside diameter of seven inches. After each test hole had been dug, approximately two inches of
pea gravel were placed in the bottom, a six inch diameter sleeve constructed of Ve-inch hardware
cloth was placed in it and pea gravel was placed around the sleeve. Each was filled to a depth of
approximately 12 to 14 inches with clean water on the evening of October 27, 2003 and allowed

to presoak overnight.

On the morning of October 28, 2003, each hole received enough water to bring the total water
level up to six inches. Water levels were checked either approximately every 30 minutes over a
four hour period, or every ten minutes over a two hour period if the 30 minute intervals proved
to be too long, so that the holes went dry by the time of the next measurement. However, two
percolation holes had such a high infiltration rate that they went dry in less than ten minutes.
Because of this, the duration of the tests at these two locations were shortened to 50 minutes (TP-

9S) and to 30 minutes (TP-178).

At those locations where the hole was repeatedly dry by the time of the mext 30 minute
measurement, the test was modified to start with six inches of water in the test hole and record the
water level every ten minutes over the next 30 minutes. If the hole went dry in less than ten

minutes, the time it took for the hole to go dry was recorded.
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- TABLE 3-2
Percolation Test Results
Hole Test Test Depth | Duration of | Drop Measured Infiltration Rate
Number Date (inches) Test by Last Reading | (minutes per inch)
L | (minutes) (minutes/inch)
TP-18 10/29/03 11 130 1/0.3 3.33
TP-85 10/28/03 9 151 10/3.3 3.03

|| TP-9S 10/28/03 9 50 5/6.0 0.83
TP-9D 10/28/03 30 110 10/3.6 2.78
TP-165 10/28/03 9 242 30/1.8 16.67
TP-16D 10/28/03 60 241 30/0.4 73
TP-178 10/28/03 9 30 1.08/6.0 0.18
TP-17D 10/28/03 24 160 10/0.6 16.67
TP-215 10/28/03 9 178 10/1.5 6.67
TP-21D 10/28/03 18 249 30/-0.3% .-

" TP-278 10/28/03 9 260 30/0.7 42 .86
TP-27D 10/28/03 30 261 30/0.3 100
PH-318 10/28/03 9 158 12/4.0 3.00
PH-31D 10/28/03 18 160 10/4.3 2.33
TP-338 10/28/03 9 150 10/3.5 2.86
TP-348 10/28/03 9 176 2/0.3 6.67
TP-34D 10/28/03 18 120 3.5/6.0 0.58
TP-358 10/28/03 9 140 10/5.3 1.89
TP-35D 10/28/03 18 451 30/0.4 75

* Water added 1o bring the water level 1o six inches caused horizontal flow into fractured rock. Water level in this
test hole dropped as a result of the initial horizontal flow outward, then rose as water drained back into the test hole,
Mo infiliration rate was calculated.

10
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The results tabulated in Table 3-2 show the infiltration rate in minutes per inch (mpi) as
determined by the last reading. As is shown in this table, three locations had an infiltration rate
greater than 60 mpi; five locations had an infiltration rate between 60 mpi and 5 mpi; and ten had
infiltration rates less than 5 mpi.

3.3 Trench Percolation Tests

In addition to percolation tests, four sets of trenches were excavated to determine horizontal and
vertical movement of water. For these tests, two additional trenches were excavated adjacent to
an existing trench that had been excavated for a mantle test. The additional trenches were
excavated to depths of two and four feet near an existing trench that was approximately six feet
deep. For percolation hole data see Appendix B. For trench percolation test results see

Appendix C.

Trench percolation tests were conducted by adding water to the shallowest (2 foot) trench that had
been pre-soaked from the previous day. Material that had caved in and collected on the bottom
of the trench was cleaned out using a shovel so that the trench depth at its deepest point was two
feet. This location was marked as a reference point. A bar long enough to extend across this
reference point was used as the point from which to measure depth to water within the trench.

At a recorded start time, water from 55-gallon drums was poured into the test trench using 5-
gallon buckets. When approximately 75% of the water had been poured out with the buckets, the
drum was tipped over slowly to pour out the remaining water. With two people performing this
task, the time to pour all of the water from the drums into the test trench was approximately one

minute.

As much water was poured into the test trench as it could hold, or the total volume in the four 55-
gallon drums, whichever came first. The trench tests were conducted adjacent to test pits TP-10,
TP-12, TP-13, and TP-24. The rate the water level dropped was recorded in each trench until all
of the water had infiltrated out of that trench. The two adjacent deeper trenches (4 and 6-foot)
were monitored for evidence of water seepage from the shallow 2-foot trench. The rate at which
the applied water infiltrated into the bottom of the 2-foot trench was calculated. These calculations
indicated a rate of infiltration ranging from 3.78 x 10 to 3.3 x 10" centimeters per second

(cm/sec). !

Of the four sets of trenches, only TP-24 showed evidence of horizontal flow following the test.

The 4-foot trench at the TP-24 location showed moisture at its deepest point, in an area of
approximately 4 feet by 1.8 feet. All of the trenches that did not show evidence of horizontal flow
are assumed to have predominantly vertical flow.

: 3.78 x 107 t0 3.3 x 10* centimeters per second (cm/sec) = 7 to 70 gallons per day per square foot
(gpd/ft))

11
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3.4  Backfilling of Trenches

After all of the trenches had been logged and all of the percolation and infiltration tests had been
completed, all of the trenches that had been dug as part of this investigation were backfilled. This
was done October 30, 2003 using the large excavator that had been used to do the digging. All
trenches were filled and then compacted by driving over them with the excavator.

3.5  Spring Investigation

In early December 2003, AEG conducted a walkover inspection of the properties on and adjacent
to the Project. The inspection was primarily of low areas and drainage systems where springs
might be located, The initial inspection was conducted before any winter rains so the springs were
easily detected. A later inspection on December 16, 2003 was after the winter rains had started,
and low flow had begun to appear in several of the gullies. Spring locations are identified by
number on Figure 3. A description of the springs is included in Appendix D.

On December 16, 2003, there was a flow of an estimated 8 to 10 gallons per minute (gpm) in the
main north-south gully that extends along the east side of the Pioneer Mine and continues until it
intersects Dry Creek. This flow was in large part being provided by leakage from the dam that
Mr. Haueter constructed south of his outbuildings. Water being discharged by the pumping of the
Haueter well collected behind this dam, which leaked and provided most of the flow seen in this
gully, A small amount of the total flow was from Spring 3 (see Figure 3). This same north-south
gully is shown on the USGS map sheet as being an ephemeral stream.

The gully on the south side of the long southeast trending ridge along which Trenches TP-16
through TP-22 were located is also shown as being an ephemeral stream. The head of this last
gully is also the location of Spring 7 (see Figure 3).

On December 17, 2003, AEG visited an area on the east side of Dry Creek, crossing at a ford.
Water flowing in the creek bed at that time was approximately ten inches deep and ten feet wide.

4.0  DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS
4.1 Discussion

With the exception of two locations, all trenches were dug to refusal. Soil extended to the full
depth of TP-26 and TP-34 (five and nine feet, respectively). TP-26 was composed of alluvial
material that had migrated downslope. TP-34 was in an area of greenstone rock adjacent to shale
outcrops. The geologic structure near TP-34 is unclear, but it appears to be an unconformity of
steeply dipping shale on the east side of massive greenstone.

12
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The total depths of the trenches into the shale ranged from three feet to approximately eight feet.
The shale was thinly bedded and steeply dipping, with a strike that was within 20° of north. The
surface soil is thin, typically less than one foot thick, with a maximum thickness of less than three
feet. Most of the area is covered with grass with only a few trees. Root penetration ranged from
a few inches to two feet.

The rocky nature of the subsurface material at all but two or three of the trench locations precludes
using standard soil types and percolation rates to determine acceptable loading. Documents such
as the EPA's Table 4.3’ require that a loading rate be based on a suitable soil type. If the soil type
is not suitable, under their classification, the only allowable loading rate is O gallons per day per
square foot (gpd/ft*). With the exception of three trench locations, one on the eastern edge and
the other two on the western edge of the Project, the material beneath the thin sandy clay loam is

weathered rock.

Six of the 19 percolation tests had percolation rates within the desirable range of five to 60 minutes
per inch (mpi). Only two of them had percolation rates slower than 60 mpi, with the slowest
percolation rate being 100 mpi. The remaining ten tests had percolation rates that were under five
mpi.

We believe the percolating water moved along bedding planes, but do not know whether it moved
vertically or horizontally. In general, bedding planes were open to the depth of the excavated
trench, and became very tight at about the depth where the excavator met refusal, The amount
of water that was applied by the presoak and percolation testing could have migrated along
bedding planes in either direction.

Percolation into test trenches was used at four locations in an effort to determine if percolation was
in a vertical or horizontal direction. At all but one of these locations, water added to the two foot
deep trench appeared to have migrated vertically, and did not appear in the adjacent four foot deep
trench. The one location at which there was evidence of horizontal migration was the one where
three trenches were cut across the strike of the beds. We therefore believe the horizontal
movement was along bedding planes. The amount of water that appeared in the deeper trench was
much less than what was added to the shallow trench, indicating there was also a component of
vertical flow.

Suggested Hydraulic Loading and Organic Loading Rates for Sizing Infiltration Surfaces, from
the USEPA Omnsite Wastewater Treatment Systems Manual,

14
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Ground water was originally at a depth of 43 feet below ground surface (bgs) in the well at the
northwest corner of the Project. After this well had been pumped extensively, the water level rose
to 38 feet bgs. The elevation of the ground surface at this location is approximately 1,082 feet,
placing the elevation of the water table at approximately 1,044 feet. In addition, there is one
spring within the southwest corner of the area that was investigated. This spring is at an elevation
of approximately 1,060 feet, and could represent either the water table at that location or a perched
zone that outcrops to the surface at that location.

Springs east of the Project are at elevations of less than 1,000 feet. The areal direction of ground
water flow is believed to be toward Dry Creek, which is southeast of the Project.

4.2  Conclusions
. There is only a thin layer of soil overlying bedded shale at almost all locations;

. Based on EPA’s Table 4.3°, the thin layer of soil present at the Project is not a suitable
material for the disposal of treated water;

. Water flows horizontally and vertically along the bedding planes of the shale;

s The high measured percolation rates were due to the percolation holes being placed within
weathered, bedded shale, and are not representative of percolation rates into homogeneous
soil:

* The vertical migration through unweathered rock was not measured, but is likely

dependent on the presence of fractures; and,

. Soil mantle and percolation testing indicated that the area within the southwest corner of
the Project would be suitable for subsurface disposal (see Figure 4). However, a review
of this area after an extremely heavy rain indicated heavy flow to the surface. This has
been interpreted to indicate very poor vertical transport into the clayey soil.

: Suggested Hydraulic Loading and Organic Loading Rates for Sizing Infiltration Surfaces, from
the USEPA Onsite Wastewater Treatment Systems Manual.
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4.3  Recommendations
. Spray irrigation should be the primary method of disposal;

. Subsurface disposal of tertiary treated water should be made at low application rates (not
to exceed 0.2 gpd/ft’);

. Subsurface disposal should not be done at high elevations (above 1125 feet) where the soil
layer is thinner,;

. Figure 4 illustrates the areas that are acceptable for shallow subsurface and spray
irrigation. The southeast trending ridge, along which trenches TP-16 through TP-22 were
placed, is the most suitable location for tertiary treated water disposal, and could be used
for either spray irrigation or subsurface disposal; and,

. The installation and calibration of subsurface disposal lines should be closely monitored
by the responsible engineer.

5.0 STATEMENT OF LIABILITY

This Results of Soil Mantle and Percolation Tests (Report) was prepared by Applied Engineering
and Geology. Inc. (AEG), at the request of Analytical Environmental Services (Client), using the
degree of care and skill ordinarily exercised, under similar circumstances, by reputable engineers,
geologists, and scientists practicing in this or similar localities in California at the time this Report
was prepared. No other warranty, expressed or implied, is made as to the information and
professional advice included in this Report. This Report was written to document testing activities
related to the percolation rate of water at the Project based on a limited number of observation
points/tests. Further investigation and testing can reduce the inherent uncertainties associated with
this type of soil mantle and percolation tests. AEG's Report is based on factual information
obtained from Analytical Environmental Services, and others, that has been assumed to be correct,
accurate and complete. Applied Engineering and Geology, Inc., does not guarantee the
correctness, accuracy, or completeness of those data.
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This Report and the data within has not been prepared for use by other parties or uses other than
those for which it was intended, and may not contain sufficient information for the purposes of
other parties or other uses.

This Report or any part thereof may not be reproduced in any form without written permission
from Applied Engineering and Geology, Inc., its Principals, or agents.

Should you have any questions regarding the content of this report, please contact the undersigned
at 916.645.6014.

Sincerely,

APPLIED ENGINEERING AND GEOLOGY, INC.

#5%:4_,. -;,.
therine War &
Staff Geologist : -'.,_-I,r‘ ELGAR STERENS ™
No.581 -
| CEETFIED ?
. W oo\ ENGMEZRNG F L,
% h&% \'_‘1:" a N, GEOLOCISY 7 - .HI
Elgar E. Stephens €EG 581 \‘\‘1\_% 0T ok -IL_:'-‘.'-'
Project Geologist L

Yihegserveritasier AEGWAED Docurnentsilons fone 2004 \K-Tone 2004 pere & manile tess_ wpd(27)
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Appendix A

Profiles and Cross Sections of Test Pits
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fracture filllng, moist ot 247, shole NOSW, BOE

FEET BELOW TP—-1
1]
GROUND SURFACE N 32° W - Sondy CLAY leom, soi, heavy roots
SLOPE: B8° tc opproximately 2" lesser roots to
I T 2. light brown to 7.5 YR 6/4.
B ~< SE Sandy CLAY loom(CL) 5_ % medarals ary srengih
2 —] = e & Shole, thin bedded with soll and
i Shale clay bedding plone filling to full
e | . [ depth of trench, cloy maoteriol ol
2 S 2.5 is mostly reddish 2.5 YR 4/4,
41— —= fat clay that is moist below deptn
— of 30" shole N1D'W, B&GE
5 ‘--L_HLH of 30° shale NIDW,
& — o I 147 to Z4": Very weothered shale,
T bads <1", rock Is very weathered,
P — == obundent infiling of soil, dry
g — 24" to 7 Shole beds ore 1"-3"
thick, slightly weothered
TP-2 Sandy CLAY loom, solil,
FEET BELOW N 13° W heavy roots to 37, lesser
GROUND SURFACE 3 roots to 2', dry, light brown
SLOPE: 3 7.5 YR 5/2, moderote dry
: Sandy CLAY loom{CL strength, very porous, maony
g T Ty T N U S R _}f._._ A ._{ ,_}_ _ESS5 shaole frogments 1/4" thick
C— e d 2"=4" |
L 1 Shale o o
a [ Mixture of weathered broken
e — —— — — — — —— — —— — === shale and sol from above
LU S = e
o = Shale ——— Shole thin beds, 1/4" to
o ——— 2%, all planes of froctures
5 =  filled with light red 2.5 YR
v — [ 6/6 fat clay. molst, sail
§ = = ——— from obove, shole N1TE
. e —— &7%
e |
g
1: Shaole loyers generally less than 17, many froctures, oll
bedding plones ond froctures filled with sofl, dry
FEET BELOW TP-3
GROUND SURFACE N1 B
" o
SLOPE: 6 Sandy CLAY loom, dry. light red—brown, 5 YR 6/3,
o' _ ___Sondy CLAY loam {Ci s heovy roots te 2%, many reots to 18
1 % 1 5Shale l————  Broken shale, beds commenly 2
i gl T - R TR R o LN L NS — o
Z M Shole ———  Shals, becomes fresh, refusal ot 33", Local small lenses
5 -
&

1: Very weathered with oll bedding plones ond fractures filled
with dry soil from obowve. Less weothered with depth

2.5 0 25 5 2.5 0 2.5 5
HORIZONTAL SCALE: 1" = 5' VERTICAL SCALE: 1" = &'
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FEET BELOW
GROUND SURFACE

T

i

e — — — — — — — O — | — bt . i, s

TP—4
N 65°
SLOPE: &°

Ho——

Sondy CLAY loam{CL)

Weathered Shole

Sondy CLAY logm, soil,
moderate te high dry
siramgth, dry, pale brown
10 ¥R 63, very porous,
heavy roots to 27, mony
rocts to 18", many shale
frogments throughout,

Shale beds hove bean (#ted
downsliope, Breokoge amd
porting oleng bedding plones.

Shole, 17=27 thick with maist

TR

Shate rad clay frocture filling. A
foull at & from Northeost
. end, gouge is wery moist,
e olive brown 2.5 YR 5/4, fot
"“-——__‘__‘___ clay.
fass

R R R TR

FEET BELOW
GROUND SURFACE

T

Mixed very broken weolhered shole ond soil from obowve

TP-5
N 7" E—=
SLOPE: FLAT

Sondy CLAY loam{CL)

'l'l';_u.{hcrsd Shale

Weothered Shale

(T

7= S T & R S VI R

Sondy CLAY loom, =oil, medium dry strenath. red—greey 5
¥R 5/2, dry. Heavy rocts to 2°, porous, many roots to
12" below sof loyer, locally to 247

Shole, thin beds with heavy infilling of soll, weothered
shole. Middle of trench — =olf lo 27, fresh hord shale
from 27 1o 4'

West end: =oil to 15" then ihin broken weothered shale
o 7.5 Heavy infiling of =oil in thiz weothered shale.
Approximelsly upper 37 of shole tilted o the West
{downslopel.

Foult with gouge, 2.5 YR 5/4 olive brown in west end, N
200 W, neor wertical, foull B middle ot HOSE, TOW

Shole MI1S™W, S6E




TP-6
N 20" E—
SLOPE: 20°

FEET BELOW
GROUND SURFACE

Sondy CLAY loam, light
red=brown 5 YR 6/3 dry,
moderate to high dry
strength, heaovy roots fo 47

Very porous, rock Is mostly
small frogments — 1/27 to &°

Shale beds 1°-3", moderotely
weathered, obundant infillling
with =zoll to full depth of the
trench, 1" sondstone bed ol
3.5 in middie of trench, o
bed within shaole = red, fot,
clay 2.5 YR 4/6 of 3.5' deep
in the middle of the trench.

v — Sondy CLAY loom{CL) RN
1 1 Weathered Shaole —
2' —— e — i, — — | — S— —  — — [l s
o Shale CE——
4 H"‘“-_-.. e
- —
5 b e AT
-"‘:-k_‘_‘_‘_“_ (EE——
& p— e — =
—
L — I
B =
1: Weathered shole mixed with soll from obove.
TP—-7
FEET BELOW o =
GROUND SURFACE N 78° E &
SLOPE: 2

Shale N20'E, 41°SE

Sondy CLAY loam, abundant
reots to full depth,
red—groy 5 YR 5/2, dry,
high dry strangth

Shole, thin beds K "=2" with
soil in bedding plones to
total depth. Upper 3' tilt
down slope

Shole NO3E, BOW

Sondy CLAY loom, groy 5 YR 6/2, dry,
high dry strength, porous, heovy reeols in
upper 2", many roots to 207, many shale
fragments in soil zone

Shole, hord, moderately weathered,
becoming less weothered with depth, refusal
ot 3. Beds X" to 2°. Bedding planes and
froctures filled with soii from obove.

v Snnd}" CLAY fnum[CL} m
A Shale  m—
= e —
> =5, —
4 S —
o, - ==
-““‘- ——_—
5 o
--\""-L e —
P "  —
6" — e —
. m—
4 _--_-'-—-—
T —
8 —
FEET BELOW TP-8
GROUND SURFACE N W —
o SLOPE: 4°
v NN . Sty CAY leonfel) RIS
z Shale T
i — _—
e
Shale ND4E, BINW
2.5 0 2.5 5 2.5 0 25

T e

HORIZONTAL SCALE: 17 = §'

5
e

VERTICAL SCALE: 1" = &'
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FEET BELOW TP—9
GROUND SURFACE S 58° E —= Sondy CLAY loam, groy
SLOPE: 6 5 YR 6/2, dry, high dry
. strength, very porous,
polished on sides ot
depth of 187

Q i —
Sondy CLAY loom(CL)

NN Al S\

Planes ond froctures filled
with soil from obove
Shaole, hard, block, refusol
ol 45

I

1: Shole, very broken, very wegthered

=10
FEET BELOW g 351;]:].: e
GROUND SURFACE SLOPE: 1° Very porous, obundani rock

frogments throughout. Heavy roots

' 1 Sondy CLAY loam(CL) to 2, mony roots to 307

Shaole, thin beds &" to 2", broken,
plones ond froctures filled with soil
frem obove, very weathered to &',
hord ot &', very thin red cloy on
plones from 4'—6'. Several thin (X"
to 17) sondstone beds in bottom
of trench, very fine sand

/

|
/
/

T
JU‘F
|

|

|

|

il
: |
|

|

|

|
A

|

o

Shale N20W, 70E

b |

1: Sondy CLAY loam, dry, low io moderate dry strength,
yellow — brown 10 YR 5/4

m

FEET BELOW TP-10A
GROUND SURFACE N 57° E —=
o _— Sandy CLAY loam(CL) Sondy CLAY loam, dry
vo— Shale = Shaole, very broken, weathered, inlermixed with soi from obove
2 F—
¥ —
4
5 —

25 0 2.5 ] 2.5 0 2.5 5
HORTZONTAL SCALE: 1" = & VERTICAL SCALE: 1" = 5§

5\ AEG DOCUMEMTSJONEWIONE TP PROFILE VIEWS.DWG(22)

AP@UE@ PROFILES OF TEST PITS TP—9 — TP—10A

PLYMOUTH, AMADOR COUNTY, CALIFORNIA
@ ECLOGY, INC.

P.0. BOX 247, LINCOLN, CA 05648 FI GURE A-——- 4_

(6#16) 645-6014 (016) 645-6008 FAX




FEET BELOW TP-10B

GROUND SURFACE N 60° E —=
o L FETLGHL{K_IM_M_{_GL]_‘ __ Sondy CLAY loam
i Weathered Shale EEEI:!. very broken, weathered wilh egual omount of sol from
o
¥
&
TP—-11

FEET BELOW S 668° E —= Sandy CLAY lsarn, dry, moderate

GROUND SURFACE SLOPE: 3* dry strength, light red—brown 5 YR

6/3, heavy roots to 2", many
Sondy CLAY loom(CL) roe roots to 2

: SIS Y U P
} Weoth Shal I Shale, very weothered, very broken,
' L—-—-—-.._,_‘k nihared . ——— all planes filled with soil from above
o e
. == Shale ——— Shale, hard, bleck, thin beds, N12W,
3 T0E
&
SEE FOLLOWING PAGE FOR TP-12
TP-12A
o - ——b—
FEET BELOW N 60° E
GROUND SURFACE
0 — ___S_UTE}'_C_LﬂlDim_ECE_ e Sondy CLAY loam, moderate dry strength, 5 YR 6/2
o Weathered Shaole ——— GShale, broken, weathered
i - e ———
¥ -
) F_
5 —
2.5 0 2.5 5 2.5 0 2.5 5
HORIZONTAL SCALE: 1" = &' VERTICAL SCALE: 1" = §'

5 %WAEG DOCUMENTSYIONEJOME TP PROFILE VEEWS.DWG{2Z)

APF”UE@ PROFILES OF TEST PITS TP-10B — TP-124
= NGINEERING AND IONE RANCHERIA

PLYMOUTH, AMADOR COUNTY, CALIFORNIA
@ EOLOGY, INC.

P.0. BOX 247, LINCOLN, CA 95648 FIGURE J_A. e 5

(916) B45-6014 (916) B45-60D8 FAX
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S
™
50
(=3

{4
53
8 L
g2
5=
e =
-
gz D
o
&

ANy SNINIZNISH g

9=V ddiold

VINYJOATIYD "AINNOD HOAVWY ‘HLOOWATd

VIAAHONVYH HNOI

SHTId0dd

gI—dlL SLId IsdL 40

eT—dlL

{ZT)MO SN TIH0Hd dINANOMSANINNIGD D3V S

TP—-12
FEET BELOW N 87 E ——
GROUND SURFACE SLOPE: 6"

Sondy CLAY loom, dry, moderate
dry strength, pink—gray 5 TR G/2

0 . Sondy CLAY loom(CL) F7 7
vl == - T T T T T T T T T T T TE—== Beds lilled downslops in upper ¥
) 1 Zhole —— Gbedding plone foult 19" from deep
2 == R "..:____________’w"_""'_"'“-_——-—_ end
3 — ———— Shale ——— GShale, lasz 1o unweolhered, thin
LN — —— heds, plones filled with cloy —
; e l——— often red, fol, onother bedding
i TTmme— ———  plone foull appraximolely B la ME,
B — — E— filled with fal red cloy
7
1: Shole, very weathered, wery broken, plones ol filled with sof from above,
FEET BELOW TP—13
GROUME SURFACE N BO® ——e—
o SLOPE: 6"
1 (cl) Sondy CLAY logm, dry, moderale dry strength, 5
o Sondy CLAY loom[CL, YR B2, heowy roots to 27, mony ropts to 2
i S s ! i i i ) e e e || | s il i |
. Shole Shale, wery weathered, wery broken, upper 3.5° tilted
L gownslope. Locol areas where moteriol is almost o
e phyfiife, Locol cloy, fol, red 2.5 "R 478, moist,
g
8 — Shale NZ0TE, 25T
e
7 e
v M
8 — —
e —
g b
10
. Cr ] & 3 0 3 &
HORIZONTAL SCALE: 1" = &' VERTICAL SCALE: 1" = &'




FEET BELDW
GROUND SURFACE

TP—-12B
N 60" E —=
Sandy CLAY loam{CL)

Sondy CLAY loom, moderote dry strength, 5 YR 6/2
Shaole, broken, weathered

R R

SEE PREVIOUS PAGE FOR TP-13

FEET BELOW
GROUND SURFACE

TP—-13A
N 80 W—=

Sandy CLAY loam

Weathered Shaole

P

o Sandy CLAY leam with broken shaole fragments, moderote dry
> strength

Shale, broken, weothered

L

FEET BELOW
GROUND SURFACE

n

TP—13B
N 40° W —

' ES ES Sandy CLAY |loom with broken shole, moderate dry strength

[I——— GShale, broken, weathered

0 — Sandy CLAY loam
1::' = Weothered Shale
3 —

4

5 L

2.8 ) 2.5 5

T

HORIZONTAL SCALE; 1" = &'

S:%\AEG DOCUMENTESONELIONE TR PROFILE VIEWS.DWG[22)

25 0 2.5 5

VERETICAL SCALE: 1" = §'

APPLHED

E NGINEERING AND

PROFILES OF TEST PITS TP-12B

TP-13B
IONE RANCHERIA

PLYMOUTH, AMADOR COUNTY, CALIFORNIA

G EOLOGY, INC.

P.0. BOX 247, LINCOLN, CA 85648
(916) 645-6014 (916) 645-6098 FAY

FIGURE A-T7




FEET BELOW N 4E§_E14
GROUND SURFACE -
SLOFE: 4°

Sandy CLAY loam(CL)

Weathered Shale

- o
i

—_— . ey — — — m— e e e mm— —

[TTTTITH

Sondy CLAY leom,
weok dry strength, dry,

red—groy 5 YR 5/2,
abundont roots to 37,
many roots to 2°
Shole, very weothered,
very broken, thin beds
¥"=1", several foulis,

2 p— i
= most bedding plane
v —— foults, Foult 10" from
4 a0 MWorth Eost end, M 16"
— —
-‘-""1_
5 — e =
5 —= ‘ Shale NODBW, T7E
7
1: Upper 2' of shale tilted upslope on ME end of trench.
Contorted ogrea on Scutheast waoll ot approximotely N 16" W
foult, beds ore broken, bent, olmost oppeors to be scil zone ot
approximately 157 bgs, a poart of the foult? londslide?
Sandy CLAY loam,
FEET BELOW TP-15 dry, moderote dry
GROUND SURFACE S 89° W —= strength, light
SLOPE: B&° red—brown 5 YR
g * 4 6/3, heavy roots to
Sondy CLAY loam({CL) @2*. many roois to 2
P — e - r— — — i — . — e, Fomn.. - e !
o — 1 Weathered Shale e S0t (s doeclopn |
L e R s P S WS UV, ooty - T
o i Weothered Shale [ Shale, less weathered
PO [—— but with seoms of
= —— red clay with roots to
5' M——— total depth, daorker
5 color, more maossive

Shaole NDSE, 425E

1: Shole, very weathered, mostly thin bedded, froctures and
plones filled with soil from aobaove.

TP-16

FEET BELOW N 628" E—=

GROUMD SURFACE SLOPE: 3° Sondy CLAY loom, moderote dry
. strength, dry, heovy roots to 27,

o : : v e many roots to 2
. N - ___Sfﬂiy CLA‘_Iaam{CL]_ EE S &
1 Weathered Shole [ GShale, very weothersd, thin beds,
L — boiie f——— heavy infilling with soil frem obove
. ~ ——— ond with red cloy. Beds bend,
3 = ——— oppears to be result of sliding
& —— [ when maoteriol was atill net fully

— — [——— consclidoted, NOSW, 4BNE
5 — ——— —-—-ﬁl i———_“' Shale, block, less weathered
g S 1oL

2,5 Q 2.5 5 2.5 8] 2.5 =]

g g |

HORIZONTAL SCALE: 1" = 6’

SYAEG DOCUNENTSYIONE\JOME TP PROFILE VIEWS.DWG{22)

AF}L@LHED

E NGINEERING AND
@ EOLOGY, INC.

P.0. BOX 24%, LINCOLN, CA 95648
(916) 645-6014

(216) B45-600B FAX

PROFILES OF TEST PITS TP-14 — TP-16

JONE RANCHERIA

PLYMOUTH, AMADOR COUNTY, CALIFORNIA

FIGURE A-8




=17
N 32*E —
SLOPE: 1°

FEET BELOW
GROUND SURFACE

Sondy CLAY loom, pink=groy
7.5 YR 7/2. moderate dry
strength, heovy roots te 27,
many roots to 3, many
rock fragments, dry.

Shale, very broken, very
wegthered, thin beds
1/8°=1%, severol bends in
beds, probobly in portiolly
consolidated rock, cbundant
red cloy infilling os well os
soll from obove. Red cloy
appeors fo be olong bedding

planas,

Shaole N15"W, 62°5W

Soil, pinkish 5 YR 7/3, dry,
moderate dry strength,
abundont roots to 18",
many roots te 3

Shale, very weothered, very
broken plones filled with soll
N3E 35 from obowe ond
with red clay which is along
bedding ot opproximaolely 3
bgs. Bedding contoried ond
broken WOSE, 43NW

Sondy CLAY loom, heavy roots
to 2°, many roots to 2, dry,
moderate dry strength,

Shole, very broken, weothered,
slip plone with verticol
movement fllustrated by angle
of bedding NO'W, BEE

0 — Sandy CLAY loam{CL v
TS O .. .l i O .
i i Weathered Shaole ——
2 — P —
¥ o— = —
4 | "'H:..___‘_H_ T
S i
5I _""I-L‘-__-----_ A
8 — ———— —
7T
TP-18
FEET BELOW N 38° E—
GROUND SURFACE SLOPE: FLAT
, Soil
0 — : e A e e i T e i i et e R R
) % Weathered Shale I
2 — --.‘_H e
¥ “-»H —
LI —= e
S AR
5| ""-..____-‘-‘-_ =
—-.-_-_-_-_ e —-
B == — —r
7=
TP-19
FEET BELOW N 67° E —=
GHDUND EURF#-'CE SLDPE. Eu
; Sondy CLAY loam{CL)
0 o e e T ey T e ey CE i Ll (e e
\ a Weatherad Shole )
1 _-H""—--..____ ma—
z — —
3. M —— —_—
"
25 0 25 5 2.5 0 25 S

g —

VERTICAL SCALE: 1" = 5

e e

HORTZONTAL SCALE: 1" = §'

5 WAED DOCUMENTSJOMEOME TP PROFILE WIEWS.DWG(22)

APPLHE

S NGINEERING AND

PLYMOUTH, AMADOR COU

PROFILES OF TEST PITS TP-17
IONE RANCHERIA

TP-19

NTY, CALIFORNIA

@ EOLOGY, INC.

P.0. BOX 247, LINCOLN, CA 25648
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FEET BELOW - N 23 E —=
GROUND SURFA . Do
SLOPE: 2 Soll, cbundant, carbonoceous
0 Soll moterial, cbundont rocts, dry
" —— Shaole, thin bedded, very
L % B F———— waothered, roots to 4', planes
2 b —— mostly cpen: NDSW, SGE,
. \hx —  NOBW, BE5SME. NOSW, S5SNE
N = —
i — R
e -
L] -‘-‘-"‘- p—_—— e ——
B . B i
B S —
E. 1 S |
FEET BELOW _TP—E:L
GROUND SURFACE N 1" E e
- SLOPE: 3 Sandy CLAY loam, dry. moderote dry strength,
0 _m_ Sandy CLAY loom(CL) mh T roots to 2, porous soll
T — F'—--SP—EE___ . Shale, hord, relatively fresh, refusal at 2°. N9W,
2 } [ 77NE, no opporent frocture below 2
=
FEET BELOW TF'EE :
CROUND SURFACE N 65" E— Sandy CLAY loam, high dry
SLOPE: FLAT strength, dry, heovy roots to
o L) 2", mony roots to 3, some
— Sandy CLAY loam({CL @ to §'
P O .. a1 B i i e N )
= %\ Shale ————  Shale, very broken,
2 — ~ ——— weothered to 5, fealure ol
O — ——— &' from North East end,
. "‘--_,_x —  oppeors to be compressional
i — [—— zone, now on 8 shoped
) e ——— zone, N4JE, 26°SE with
5 — [—— obundont red clay in bottom
; —— ——— of bend, N15E, 39°SE; N1OE,
& — = 49°SE
7 —
25 0 2.5 5 2.5 0 2.5 5

I

HORIZONTAL SCALE: 1" = &'

SNAEG DOOUMENTS\JOMEWONE TF PROFLE WEWS.DWG{22)

™ ™ ™

VERTICAL SCALE: 1" = &'

APF’LHE

= NGINEERING AND

PROFILES OF TEST PITS TP-20

TP—2¢

IONE RANCHERIA

PLYMOUTH, AMADOR COUNTY, CALIFORNIA

@ EOLOGY, INC.

P.0. BOX 247, LINCOLN, CA 95848
(D16) B45-6014 (D16) 645-6088 FAX
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FEET BELOW
GROUND SURFACE

TP-23
N 65" E —=
SLOPE: 3°

Sandy CLAY loam, dry,
moderate dry strength,
heavy roots to 27, many
roots to 2'

Shole, very broken, thin
beds tilled downlope, NOEW,
TENE

Shaole, less weothered, more
mossive, soil from obowve in
many, net all planes

Sondy CLAY loom, heawy
roots, dry

0" — Sondy CLAY loam(CL}) Yy
i o
B el R e s =
i . Shale e —
3 o i
; = ——
& e, ™ L

e —
, e ——
B — e T

B~ o ——
' B (B
6 f— — o
—
77— ——
B —
TP-24
FEET BELOW N 41° W—=
GROUND SURFACE SLOPE: 6"
0 — Sandy CLAY loam(CL)
| Shaole and Soil
2' S — | e | e, S, e e | S | —
. Shale
A
i
5 ——
g —
FEET BELOW TP-24A
GROUND SURFACE N 441: E ——
o Soll Orgonic soil
. Shale [ Shale, broken thin beds
e ——
¥ —
&
2.5 0 25 5 2.5 i 25 5

e ———

HORIZONTAL SCALE:

5 \ALG DOCUMEMTS\JOMESIOWE TP PROFILE WEWS.DWG(22)

1" =

™™ ™ e S

VERTICAL SCALE: 1" =

5

Mixed shole ond soil os
above, many roots, shale
very weothered, broken

Shale, thicker beds 2°—4"
block, hard, N12'W, 57NE,
much less weathered
sondstone beds to 17, fine
sand, rusty cppearonce

APE@LHE

(918) 645-8014

= NGINEERING AND
(5 EoL0GY, mic.

P.0. BOX 247, LINCOLN, CA 95648

PROFILES OF TEST PITS TP-23 — TP-24A

IONE RANCHERIA

PLYMOUTH, AMADOR COUNTY, CALIFORNIA

(916) 645-6098 FAX

FIGURE A-11




TP—-24B

FEET BELOW =
GROUND SURFACE N 53° E —=
o - ,____S':}_” _______ A Organic 5ol
e Shole ——— Shals, broken thin beds
2’ -
3
7,
TP-25
FEET BELOW N 48° W—
GROUND SURFACE SLOPE: 5°
o Sl'.‘lf'l_ljl CﬂY h::_nm[&}l . Sendy CLAY leam, dry, modergte to high dry strength
1 Shale -  Shale, X"=2" beds, broken, very fresh below 1°, refusaol at 287, planes
ey ———— fliled with soil from obove to 27, N14°W, B4°SE
e - f——

FEET BELOW
GROUND SURFACE N
; 5
B e
1' f—
2’ S
L —
4' —_—
LA T
g L—

HORIZONTAL SCALE:

5: \ALG DOCUMENTS'\JOWE\JOME TP PROFILE VIEWS,DWG(22)

TP-26

81" W—

LOPE: 10°

Sondy CLAY loom, moderate dry
strength, dry, rock frogments,
light brown, 7.5 YR B/4

Sandy CLAY loam(CL}

Alluviom, mixed soil and shole
rock, frogments to B°, dry, no
bedrock

1" =8

APPLHED

= NGINEERING AND

PROFILES OF TEST PITS TP-24B TP-26

IONE RANCHERIA

PLYMOUTH, AMADOR COUNTY, CALIFORNIA

@ EOLOGY, INC.

P.0O. BOX 247, LINCOLN, CA 05648

FIGURE A-12

(9168) B45—-6014 (016) B45-6098 FAX




FEET BELOW
GROUND SURFACE

g —

TP-27
N 78° E —=
SLOPE: 10°

Sandy CLAY loomi{CL)

Sondy CLAY loom, very hord, with more
digging found on ottitude (borely ony
bedrock) M12°W, 75" HE, boss firm hard
shole, high dry strength, high polish on the
sides, high cloy content, light brown

Shale

R - R ¥ T S T X

FEET BELOW
GROUND SURFACE

-

TP-28
N 73> E—=
SLOPE: 10°
Sandy CLAY loam(CL)

— — — — — —

Sandy CLAY loam, low to moderate dry strength

Shale, 1/8°=1.5" beds, N1BW, 60°SW, shale is heogvily
froctured, soll filled froctures and bedding plones, very hard

_\-‘-‘-‘-h I -
|: shole, no moisture, bui some iron staining, ene thin
_"‘-|-|_|__‘—|—-_‘_

gandstone bed found, fine groined

&N

FEET BELOW
GROUND SURFACE

TP-29
N 46° W—
SLOPE: 4°

Sandy CLAY loom(CL)

Hilifh

Sandy CLAY leem, wvery rich in orgomic motter

Shole, 1/6°-2" beds, sorme Iren staining, soil flled froctures
and bedding planes, N12'W, 56°SW (attitude on shole), oppeors
to be sandstane filled froclures, roots extend to ot least 2,
slightly weathered ot bass, very hord shole

de LA B2

o i e e, i g ringhl o
i Shaole
Y B S
B S
L] H_____-

2.5 0 2.5 5

o T

HORIZONTAL SCALE: 1" = 5

5 \AEG DOCUMENTS\JOME\IOME TP PROFILE VEWSDWG(2Z)

2.5 0 2.5 5

™ ™ ™ e

VERTICAL SCALE: 1" = 5

APPLHE

(916) 645-6014

= NGINEERING AND
(Georoay, me.

P.0. BOX 247, LINCOLN, CA 05648

PROFILES OF TEST PITS TP-27 — TP-29

IONE RANCHERIA

PLYMOUTH, AMADOR COUNTY, CALIFORNIA

(916) 645-6098 FAX

FIGURE A-13




FEET BELOW
GROUND SURFACE

TP—-30
N 49° E —=
SLOFE: B°

Sandy CLAY leam({CL) oy L tod ey s

B i _..__..__,_______...__,_____4mIuwdrysirength
T Shale [ Shale with 20%—-25% sondy clay
1 - ——lpam
T S L U Y e R e PR e

3 | '“a._“_‘_ Shale —— Mixed cloy within froctured
& e ——o shale, 1/2"=2" beds, strike of

— — ——— foult: N 19" W, very wat cloy
5 —=—_ ——— gouge of bose In foult, N2ZO°W,

— — [ — Wt
al e _-_-_'_-——_
7L

TP-32

FEET BELOW N 78° W—
GROUND SURFACE SLOFPE: &°
i Sandy CLAY loom{CL}) Sandy CLAY loom
P Shole [ Shaole, =oil filed froctures and beds, beds are
; ——__ . —— 1/2"-3". 3"-10": faidy weathered with lots
2 e of soll infilling/mixture. 10" to bose: hard,
3 resistant shale (on one side of trench), other
o side: alluvium, lots of ron steining, roots,

some go os for os 2', first 1' quite o few,
first faw Inches ore full of orgonic motter
2.5 o 2.5 5 2.5 a 2.5 5

e

HORTZONTAL SCALE: 1" = &'

S WAZG DODUMENTS\ORE\IONE TP PROFILE VIEWS.DWG 22}

e

VERTICAL SCALE: 1" = 5'

APPLHE

= NGINEERING AND
(G EorL0ey, me.

P.0. BOX 247, LINCOLN, CA 95648
(918) B45-6014 (916) B45-6098 FAX

PROFILES OF TEST PITS TP-30
IONE RANCHERIA

PLYMOUTH, AMADOR COUNTY, CALIFORNIA

TP-32

FIGURE A-14




TP-33

FEET BELOW N B4® E —=
GROUND SURFACE SLOPE: B°
i Sandy CLAY loam, lots of roots
o b paca S ___ __ Sandy CLAY loam(Cl) e )
B Shale ——— Some paorts very weathered shaole with 508
ko =—=._--=_’i‘a__.;._ﬁ: —_— e —_— T — — —_— === soll, good omount of roots
. — Shale with Soil o
2 — ——— Shole=soll filled froctures — some sondy
3 e (——— cloy, o few roots extend as for os 327
; deep, beds are 1/4"-2" thick, some fron
4 stalning, bose hard shole
Shale NO&W, TIME
TP—34 Saondy CLAY loam, ;
o S heovily weathered, no
FEET BELOW N 54° W too many roots, 1/2"
< 10" ¥ 1/
GROUND SURFACE SLOPE: organic scil covering,
moderate dry
o - Sondy CLA_‘-’_bm:ECL) AR strength
¢ dy CLAY {CL NN Very dry, very red,
! Sandy (cL) oy pleces of frogmented
7 shole opproximately
4 15% mixed with sondy
cloy, lorger pleces of
4 shole (opproximately
' 17 leng, 1/18" thick)
5 from 2'—4", less to
& ;. no shaole inclusions ot
. baose, high polish
¥ W belaw 5
&
g
10
Note: 3' deep: yellowish—red 5 YR 5/6, 7' deep: some dessicotion crocks, very porous 6'-%2',
some moisture, some fine pleces of organic motter, &' deep: sirong brown 7.5 YR 5/B
TP-35
FEET BELOW N 10° W—
GROUND SURFACE . ro
SLOPE: 7 Sondy CLAY loomn top sell, obundont orgonic
- Sandy CLAY loam(CL) maotier
9 : : !, |y T e a1 | | e More weathered shole, mel mony roote 7.5YR7/6
1 [ Cigy loom with clasts of broken light colored
, — rock, very weathered, multi-colored, stone line
- =~ T T T T T "= of dork rock, iron rich, 7.5 YR 5/8
. (i —— —— Mossive, very hord, stil weothered, primarily
& _I IF""‘-—-—-.._ —— wealhered feldspar, yellow 10 YR 7/6
=
E' S
25 o 2.5 5 2.5 2] 25 5
HORIZONTAL SCALE: 1" = &' VERTICAL SCALE: 1" = §'

B %AED DOCUMENTSYDHENIONE TF PROFILE VIEWS.OWG(ZZ)

AF’PLHED PROFILES OF TEST PITS TP-33 — TP-35
IONE RANCHERIA

E NGINEERING AND
PLYMOUTH, AMADOR COUNTY, CALIFOENIA

@ EOLOGY, INC.

P.0. BOX 247, LINCOLN, CA 05648 FIGURE A e 1 5

(916) 645-B014 (916) B45-6098 FAY




Appendix B

Percolation Hole Data



APPLIED EMNGINEERING AND GEOLOGY, INC,

March 2, 2004

ANALYTICAL ENVIRONMENTAL SERVICES

Appendix B- lone Rancheria

TABLE B-1
Percolation Hole Data

]

TP1S

Test Operator: Bob

Comments: None

Time Water Depth Water Added

0842 Dry: START 6.0 inches "

0852 Dry 6.0 inches

0902 0.05 inches 5.95 inches

0912 0.1 inches 5.9 inches

0922 0.1 inches 5.9 inches

(0924 4 1 inches None

0926 2.6 inches None

(928 1.5 inches None

0930 0.7 inches None

0931 0.4 inches None

0932 0.1 inches 5.9 inches

0542 0.1 inches 5.9 inches

0952 0.05 inches 5.95 inches ]l
| 1002 0.05 inches 5.95 inches

1004 4.1 inches None
!l 1006 2.6 inches None \

1008 1.5 inches None i

1010 0.7 inches None

1011 0.4 inches None

1012 .05 inches 5.95 inches

1016 2.6 inches None ‘\




APPLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix B- lone Rancheria
‘__ TABLE B-1 ik
- Percolation Hole Data e |

| TP1S (continued) l

Test Operator: Bob Comments: None

Time Water Depth Water Added

1018 1.6 inches None

1020 0.6 inches None

1021 0.4 inches None

1022 0.05 inches 5.95 inches

1024 4.25 inches None

1026 2.7 inches None

1028 1.6 inches None "

1030 0.7 inches None

1031 0.4 inches None

1032 0.1 inches 5.9 inches

1034 4.15 inches MNone

1036 2.6 inches MNone

1038 1.5 inches None

1040 0.7 inches None

1041 0.4 inches None

1042 0.1 inches 5.9 inches

1044 4.1 inches None

1046 2.55 inches None

1048 1.5 inches None

1050 0.7 inches None

1051 0.4 inches None




APPLIED ENGINEERING AND GEOLOGY, INC.

March 2, 2004

ANALYTICAL ENVIRONMENTAL SERVICES

Appendix B- lone Rancheria

TABLE B-1
Percolation Hole Data

TP1S (continued)

Test Operator: Bob

Comments: None

Time Water Depth Water Added
1052 0.1 inches END
TP8S

Test Operator: Earl Comments: None
Time Water Depth Water Added
1119 Dry: START 6.0 inches
1139 1.8 inches 4.2 inches
1145 2.5 inches 3.5 inches
1159 2.6 inches 3.4 inches
1209 2.0 inches 4.0 inches

|| 1219 2.7 inches 3.3 inches

" 1229 2.7 inches 3.3 inches
1239 1.5 inches 4.5 inches

| 1249 2.3 inches 3.7 inches
1259 2.9 inches 3.1 inches
1309 3.1 inches 2.9 inches
1329 3.0 inches 3.0 inches
1339 2.7 inches 3.3 inches
1340 2.7 inches 3.3 inches
1350 2.8 inches END

B-3



APPLIED ENGINEERING AND GEOLOGY, INC,

March 2, 2004

ANALYTICAL ENVIRONMENTAL SERVICES

Appendix B- lone Rancheria

TABLE B-1
Percolation Hole Data

—

—

TP95

Test Operator: Earl

Comments: None

Time Water Depth Water Added
1450 Dry: START 6.0 inches: Dry at 1455
1500 Dry 6.0 inches: Dry at 1505
1510 Dry 6.0 inches

PSEG Dry 6.0 inches

I 1530 Dry 6.0 inches
1540 Dry 6.0 inches
1550 Dry END

| TP9D
Test Operator: Earl Comments: None
Time Water Depth Water Added
1451 Dry: Start 6.0 inches
1501 1.4 inches 4.6 inches
1511 2.1 inches 3.9 inches
1521 1.9 inches 4.1 inches
1531 2.6 inches 3.4 inches
1541 2.8 inches 3.2 inches
1554 1.3 inches 4.7 inches
1601 2.9 inches 3.1 inches
1611 2.2 inches 3.8 inches
1621 2.6 inches 3.4 inches
1631 2.5 inches 3.5 inches




APPLIED ENGINEERING AND GEOLOGY, INC,

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix B- [one Rancheria
- © TABLEB- i -0
o S Percolation Hole Data -
TPOD (continued})
Test Operator: Earl Comments: None
Time Water Depth Water Added
1641 2.4 inches END
TP16S
Test Operator: Ernie Comments: None
Time Water Depth Water Added
0937 Dry: START 6.0 inches
1007 4.5 inches MNone
1037 3.5 inches None
1109 2.0 inches 4.0 inches
1137 4.8 inches None
1210 3.4 inches None
1239 2.3 inches None
1309 1.9 inches 3.1 inches
1339 4.2 inches END
TP16D
Test Operator: Ernie Comments: None
Time ‘Water Depth Water Added
0939 Dry: START 6.0 inches
1009 4.7 inches None
1039 3.5 inches None
1111 2.0 inches 4.0 inches
1139 3.8 inches None




APPLIED ENGINEERING AND GEOLOGY, INC.

March 2, 2004

ANALYTICAL ENVIRONMENTAL SERVICES

Appendix B- lone Rancheria

TABLE B-1

Percolation Hole Data

TP16D (continued)

Test Operator: Ernie

Comments: None

Time Water Depth Water Added
1211 2.8 inches None
1240 2.4 inches None [
1310 2.1 inches None
1340 1.7 inches END
TP17S

Test Operator: Ernie

Comments: Water drained faster than could be added

Time Water Depth Water Added
Il 0947 Dry: START 6.0 inches
[ 1017 Dry ENP tit_] inches
drained in 65 sec
TP17D

[| Test Operator: Ernie

Comments: None

Time Water Depth Water Added
I 0945 Dry: START 6.0 inches

1015 3.0 inches None

1025 1.7 inches 4.3 inches

1035 2.4 inches None

1045 1.7 inches 4.3 inches

1055 2.4 inches Nong

1105 1.6 inches 4.4 inches

1115 2.6 inches None

B-6



APPLIED ENGINEERING AND GEOLOGY, INC,

March 2, 2004

ANALYTICAL ENVIRONMENTAL SERVICES
Appendix B- Jone Rancheria

TABLE B-1
___ Percolation Hale Data

TP17D (continued)

Test Operator: Ernie

Comments: None

Time Water Depth Water Added
1125 1.8 inches 4.2 inches
1135 2.4 inches None
1145 1.7 inches 4.3 inches
1155 2.3 inches None
1205 1.8 inches 4.2 inches
1215 2.4 inches None
1225 1.8 inches END
TP218
Test Operator: Ernie Comments: None Il
Time Water Depth Water Added “
I 1207 Dry:START 6.0 inches
| 1235 Dry 6.0 inches
1245 0.1 inches 5.9 inches
1255 2.1 inches None
1305 0.3 inches 3.7 inches |
1315 1.6 inches 4.4 inches
1325 1.8 inches 4.2 inches
1335 2.1 inches None I
1345 1.0 inches 5.0 inches
[l 1355 2.2 inches 3.8 inches
1405 (1.8 inches 5.2 inches




APPLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix B- lone Rancheria
TABLE B-1
L Percolation Hn]é[}ata
| TP21S (continued)
Test Operator: Ernie Comments: None
Time Water Depth Water Added
|| 1445 0.7 inches 5.3 inches
1455 2.5 inches None
1505 1.0 inches END
TP21D ||
Test Operator: Ernie Comments: Top of hole drained guickly horizontally. I
Time Water Depth Water Added
0950 Dry: START 6.0 inches
1208 .3 inches 5.7 inches
1237 4 inches None
1257 3.9 inches None
1317 2.0 inches 4.0 inches ”
1347 3.4 inches None
1417 3.0 inches None
1447 2.8 inches None
1517 1.9 inches 4.1 inches
1547 3.5 inches None
1617 3.8 inches END |,

B-8



APPLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix B- lone Rancheria
TABLE-B-I ]
Percolation Hole Data -
" TP27S
Test Operator: Earl Comments: None I
Time Water Depth Water Added
1126 Dry: START 6.0 inches
1146 5.2 inches None
1216 5.0 inches None
1247 4.0 inches None
1316 3.6 inches 2.4 inches
1346 5.1 inches None
1415 4.2 inches None
1446 3.8 inches 2.2 inches
1516 5.4 inches None
1546 4.7 inches END
TP27D
Test Operator: Earl Comments: None
Time Water Depth Water Added
11124 Dry: START 6.0 inches
1145 5.2 inches None
1215 5.1 inches None
1246 4.4 inches None
[| 1315 3.8 inches 2.2 inches
J‘ 1345 3.1 inches None
1415 4.9 inches None
1445 4.6 inches None




APPLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix B- lone Rancheria
- TABLE B-1 _[
Percolation Hole Data
. TP27D {continued)

Test Operator: Earl Comments: None
Ju Time Water Depth Water Added

1515 4 4 inches None

1545 4.1 inches END

PH31S'

Test Operator: Earl Comments: None

Time Water Depth Water Added

1137 Dry: START 6.0 inches

1203 Dry 6.0 inches

1213 1.2 inches 4.8 inches

1223 1.6 inches 4.4 inches

1233 1.9 inches 4.1 inches

1244 1.6 inches 4.4 inches

1255 1.6 inches 4.4 inches

1304 1.8 inches 4.2 inches |
| 1313 2.0 inches 4.0 inches

1325 1.3 inches 4.7 inches
i 1336 1.8 inches 4.2 inches

1343 2.3 inches 3.7 inches

1354 1.7 inches 4.3 inches

1403 2.0 inches 4.0 inches

1415 2.0 inches END




APPLIED ENGINEERING AND GEOLOGY, INC.

March 2, 2004

ANALYTICAL ENVIRONMENTAL SERVICES

Appendix B- Tone Rancheria

TABLE B-1
- Percolation Hole Data
PH31D'

Test Operator: Earl Comments: None

E Time Water Depth Water Added

| 1132 Dry: START 6.5 inches
1202 Dry 6.0 inches
1212 0.6 inches 5.4 inches
1222 1.3 inches 4.7 inches
1232 1.6 inches 4.4 inches
1243 1.0 inches 5.0 inches
1254 1.3 inches 4.7 inches
1302 1.6 inches 4.4 inches
1312 2.0 inches 4.0 inches
1324 1.5 inches 4.5 inches
1335 1.8 inches 4.2 inches
1342 2.0 inches 4.0 inches
1353 1.8 inches 4.2 inches
1402 1.8 inches 4.2 inches
1412 1.7 inches END "

"No Test Pit at this Location- Only a Percolation Hole (PH)

B-11



APPLIED ENGINEERING AND GEQOLOGY, INC. ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix B- lone Rancheria
“ TABLEB-1 -
Percolation Hole Data _
TP33S
Test Operator: Bob Comments: None
Time Water Depth Water Added
1558 Dry: START 6.0 inches
1608 0.2 inches 5.8 inches
1618 1.55 inches 4.45 inches
1628 2.25 inches 3.75 inches
1638 2.25 inches 3.75 inches
1648 2.20 inches 3.80 inches Il
1658 2.15 inches 3.85 inches
1708 2.2 inches 3.8 inches
1718 2.15 inches 3.85 inches
1728 2.7 inches 3.3 inches
1738 2.5 inches 3.5 inches
1748 2.7 inches 3.3 inches
1758 2.6 inches 3.4 inches
1808 2.5 inches 3.5 inches |
1818 2.4 inches 3.6 inches
1828 2.5 inches END




APPLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix B- lone Rancheria
TABLE B-1
po Percolation Hole Data
TP345S
Test Operator: Bob Comments: None
Time Water Depth Water Added |
1430 Dry: START 6.0 inches
1440 3.8 inches 2.2 inches
1450 4.1 inches None
1500 2.85 inches 3.15 inches
1510 4.3 inches None
1520 2.8 inches 3.2 inches
1330 4.3 inches None
1540 2.95 inches 3.05 inches "
1550 4.3 inches None
1600 3.0 inches 3.0 inches
1605 5.1 inches None
1610 4,15 inches None
1620 2.9 inches 3.1 inches
1630 4.5 inches None
1640 2.9 inches 3.1 inches
1650 485 inches None
1652 4.30 inches None i
1654 4.00 inches None
1656 3.9 inches None
1700 3.2 inches None
1702 3.1 inches None




APPLIED ENGINEERING AND GEOLOGY, INC.

March 2, 2004

AMALYTICAL ENVIRONMENTAL SERVICES

Appendix B- lone Rancheria

TABLE B-1
Percolation Hole Data
l TP34S (continued)

Test Operator: Bob

Comments: None

Time Water Depth Water Added
1704 2.8 inches None
-
1706 2.5 inches None
1710 2.1 inches None
1712 2.0 inches None
1716 1.6 inches None
1722 1.05 inches None
1724 0.9 inches None
. 1726 0.6 inches END
‘ TP34D

Test Operator: Bob

Comments: Final draw down of 3 minute 22 seconds

Time Water Depth Water Added

0937 Dry: START 6.0 inches ”
1005 Dry 6.0 inches

1015 Dry 6.0 inches

1026 Dry 6.0 inches

1037 Dry 6.0 inches

1047 Dry 6.0 inches "
1100 Dry 6.0 inches

1111 Dry 6.0 inches

1125 Dry 6.0 inches

1134 Dry 6.0 inches j

B-14



APPLIED ENGINEERING AND GEOLOGY, INC. ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix B- lone Rancheria
TABLE B-1
i - Percolation Hole Data
TP34D (continued)

Test Operator: Bob Comments: Final draw down of 3 minute 22 seconds
Time Water Depth Water Added
1135.5 2.0 inches None
1137.5 Dry None

[l 1201 Dry 6.0 Inches
1204:22 Dry END

TP35S

Test Operator: Bob Comments: None
Time Water Depth Water Added
1302 Dry: START 6.0 inches
1314 0.2 inches 5.8 inches
1324 0.7 inches 5.3 inches
1334 1.05 inches 4.95 inches
1344 (0.9 inches 3.1 inches
1354 0.6 inches 5.4 inches
1404 0.7 inches 5.3 inches
1414 0.6 inches 5.4 inches
1424 0.7 inches 5.3 inches
1434 0.7 inches 5.3 inches
1444 0.6 inches 5.4 inches
1454 0.7 inches 5.3 inches
1504 0.7 inches 5.3 inches
1514 0.75 inches 5.25 inches
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APPLIED ENGINEERING AND GEQOLOGY, INC.

March 2, 2004

ANALYTICAL ENVIRONMENTAL SERVICES

Appendix B- Tone Rancheria

TABLE B-1
Percolation Hole Data

TP358 (continued)

Test Operator: Bob

Comments: None

Time Water Depth Water Added
1524 0.7 inches 5.3 inches
1534 (.75 inches END
TP35D
Test Operator: Bob Comments: None
Time Water Depth Water Added
0944 Dry: START 6.0 inches
1010 5.5 inches None
1020 5.3 inches None
1032 4.8 inches None
1042 4.8 inches None
| 1052 4.8 inches None
1104 4.8 inches None
1119 4.5 imches None
1132 4.5 Inches None I
1151 4.4 inches Mone
1221 4.1 inches None
1303 3.2 inches 2.8 inches
1333 5.8 inches None
1345 5.7 inches None




APPLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix B- lone Rancheria
TABLE B-1
| Percolation Hole Data
I TP35D (continued)
Test Operator: Bob Comments: None
Time Water Depth Water Added I
1415 5.1 inches None
1445 4.7 inches None
1515 4.3 inches None
1545 3.7 inches 1.3 inches
1615 5.5 inches None
1645 5.05 inches None
1715 s » 4.65 inches END
TP = Test Pit
PH = Percolation Hole

B-17






Appendix C

Trench Percolation Test Résults






APPLIED ENGINEERING AND GEOLOGY, INC,

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix C - lone Rancheria
TABLE C-1
Trench Percolation Test Results i
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
(inches) (square feet) Added test (minutes) (feet)
(gallons)
TP-10A 10429/03 24.0 80 180 1238 0 1.3 -No seepage into adjacent
trenches |
TP-10A 10/29/03 24 80 180 1239 1 1.26 f
TP-10A 10/29/03 24 80 180 1240 2 1.12 -Infiltration Rate= !
(180 gal/BO square feet)/d6
TP-10A | 10/29/03 24 80 180 1242 4 1.02 (70 gal/square: fect)/day |
TP-10A 10/29/03 24 80 180 1243 5 0.99
TP-10A 10/29/03 24 &0 180 1244 6 0.95
TP-10A 10/29/03 24 80 180 1245 7 0.91
TP-10A 10/29/03 24 80 180 1246 8 0.88
TP-10A 10/29/03 24 80 180 1247 9 0.855
TP-10A 10429/03 24 80 180 1248 10 0.82




APPLIED ENGINEERING AND GEOLOGY, INC. ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix C - lone Rancheria
- TABLE C-1
Trench Percolation Test Results
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
(inches) (square feet) Added test (minutes) (feet)
(pallons)
TP-10A 10/29/03 24 80 180 1249 11 0.795
TP-10A 10/29/03 24 80 180 1250 12 (.78
| TP-10A 10/29/03 24 80 180 1251 13 0.75
TP-10A 10/29/03 24 80 180 1252 14 0.735
TP-10A 10/29/03 24 50 180 1253 15 0.71
TP-10A 10/29/03 24 80 180 1254 16 0.685
TP-10A 10/29/03 24 80 180 1255 17 0.665
TP-10A 10/29/03 24 80 180 1256 18 0.65
TP-10A 10/29/03 24 80 180 1257 19 (.63
TP-10A 10/29/03 24 80 180 1258 20 0.605
TP-10A 10/29/03 24 80 180 1259 21 0.59
TP-10A 10/29/03 24 80 180 1300 22 0.58
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AFPLIED ENGINEERING AND GEOLOGY, INC. ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix C - lone Rancheria
TABLE C-1 -
Trench Percolation Test Results
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Resulis/Notes
Depth Surface Area Water During Time Water
{inches) (square feet) Added test (minutes) (feet)
: . . (gallons) |
TP-10A | 10/29/03 | 24 80 180 1301 23 0.55 |
‘ TP-10A 10/29/03 24 80 180 1302 24 0.54
TP-10A | 1029/03 | 24 80 180 1303 25 0.52 "
TP-104A 10/29/03 24 &0 180 1304 26 0.51
TP-10A 10/29/03 24 ab 130 1305 27 .46
TP-104, 10/29/03 24 &0 180 1306 28 0.475
TP-10A 10/29/03 24 80 180 1307 29 0.46
TP-10A 10/29/03 24 &0 180 1308 30 (.445
TP-10A 10/29/03 24 80 180 1309 31 0.43
TP-10A 10/29/03 24 80 180 1310 32 0.415 I
TP-10A 10/29/03 24 80 180 1311 33 0.40
TP-10A 10/29/03 24 80 180 1312 34 (.385 e -
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APPLIED ENGINEERING AND GEOLOGY, INC.

March 2, 2004

ANALYTICAL ENVIRONMENTAL SERVICES
Appendix C - lone Rancheria

B ] TABLE C-1 R
Trench Percolation Test Results
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
{inches) (square feet) Added test (minutes) (feet)
(gallons)
TP-10A 10/29/03 24 80 180 1313 35 0.37
TP-10A 10/29/03 24 80 180 1314 36 0.355
TP-104 10/29/03 24 80 180 1315 37 0.34
TP-10A 10/29/03 24 80 180 1316 38 0.33
| TP-10A 10/29/03 24 80 180 1317 39 0.315
. TP-10A 10/25/03 24 80 180 1318 40 0.295
TP-10A 10/29/03 24 80 180 1319 41 0.285
TP-104 10/29/03 24 B0 180 1320 42 0.27
TP-10A 10/29/03 24 80 180 1321 43 0.25
TP-10A 10/29/03 24 80 180 1322 44 0.235
TP-10A 10/29/03 24 80 180 1323 45 0.22
TP-10A 10/29/03 24 50 180 1324 46 0.20
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APPLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix € - Igne Rancheria
TABLE C-1
Trench Percolation Test Results
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
(inches) | (square feety | Added test (minutes) (feet) |
(gallons)
TP-12A 10/29/03 24 104 180 0715 0 0.58 -Depth of water bgs (below
ground surface)- not total depth
TP-12A 10/29/03 24 104 180 0720 5 0.75 of water
TP-12ZA 103/29/03 24 104 180 0725 10 0,79
-No seepage into adjacenl
TP-12 28 4 1044 180 0733 2 1.00
e R0 % i -Water gone at 0818
TP-12A 10/29/03 24 104 180 0740 25 1.08
9/0 4 0 q ; -Infiltration Rate= (i
TP-12A 10/29/03 2 104 180 Ef'?flﬁ 0 1.1 (180 gal/104 square feet)/63
TP-12A 10/29/03 24 104 180 0750 35 1.25 minutes x 1440=
(40 gal/square feet)/day
TP-12A 10/29/03 24 104 180 0755 40 1.33
TP-12A 10429/03 24 104 180 0800 45 1.42
TP-12A 10429/03 24 104 180 0805 50 1.50
TP-12A 10/29/03 24 104 180 0810 35 1.63 |
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AFPFLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix C - Ione Rancheria
i TABLE C-1
Trench Percolatjon Test Results
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
{inches) (square feet) Added iest (minutes) (feet)
{gallons)
TP-12A 10/29/03 24 104 180 0814 59 1.73
TPR-12A 10429/03 24 104 180 D815 60 1.81
TP-12A 10/29/03 24 104 180 0818 63 1.83
TP-13A 10/29/03 24 104 90 0720 0 0 -Depth to water below ground
52 face (begs
TP-13A | 10/29/03 24 104 90 0722 2 0.67 shtie059)
TP-13A, 10/29/03 24 104 90 0727 7 0.70 -No seepage into adjacent
trenches
TP-13A 10/29/03 24 104 a0 0732 12 0.77
TP-13A 10/29/03 24 104 90 0737 17 0.81 -Infiltration Rate=
- (90 gal/104 square feet)/180
TP-13A 10/29/03 24 104 90 0742 22 0.83 minutes x 1440=
7 pal/ feet)/d
TP-13A | 10/29/03 24 104 90 0747 27 0.88 {7 gl te sy
TP-134A 10/29/03 24 104 90 0752 32 0.90
TP-134, 10/29/03 24 104 90 0757 | 37 0.94
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APPLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix C - lone Rancheria
TABLE C-1
Trench Percolation Test Results '
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
(inches) (square feet) Added test (minutes) {feet}
(gallons)

TP-13A 10/29/03 24 104 90 0802 42 0.96
TP-13A 10/29/03 24 104 S0 0807 47 0.99
TP-13A 10/25/03 24 104 90 0812 52 1.02
TP-13A 10/29/03 24 104 90 0817 57 1.06
TP-13A 10/29/03 24 104 o0 0822 62 1.08
TP-13A 10/29/03 24 104 90 0827 67 1.11
TP-13A 10/29/03 24 104 90 (832 TZ L%
TP-13A 10/29/03 24 104 90 0837 T 1.18
TP-13A 10/29/03 24 104 90 (842 82 1.20
TP-13A 10/29/03 24 104 90 0847 87 1.23
TP-13A 10/29/03 24 104 90 0852 92 1.26
TP-13A 10/29/03 24 104 90 0857 97 1.28
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APPLIED ENGINEERING AND GEOLOGY, INC. ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix C - lone Rancheria
TABLE C-1
Trench Percolation Test Results
Trench Test Date | TestPit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
(inches) (square feet) Added test (minutes) (feet)
(gallons)
TP-13A 10/29/03 24 104 90 0902 102 1.32
TP-13A 10/29/03 24 104 90 0907 107 1.35
TP-13A 10/29/03 24 104 90 0912 112 1.38
TR-13A 10/29/03 24 104 90 0917 117 1.40
TP-13A 10/29/03 24 104 90 0922 122 1.44
TP-134 10/29/03 24 104 90 0927 127 1.47
TP-13A 10/29/03 24 104 90 0932 132 1.50
TP-13A 10/29/03 24 104 90 0937 137 1.53
TP-13A 10/29/03 24 104 90 0942 142 1.55
TP-134A 10/29/03 24 104 90 0947 147 1.59
TP-13A 10/29/03 24 104 S0 0952 152 1.63
TP-13A 10/29/03 24 104 90 (957 157 1.67
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APPLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix C - lone Rancheria
i
TABLE C-1
Trench Percolation Test Results
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
(inches) (square feet) Added test {minutes) (feet)
(gallons)
TP-13A 10/29/03 24 104 90 1002 162 B
TP-13A 10/29/03 24 104 o0 1007 167 1.77 !
TP-13A 10/29/03 24 104 90 1012 172 1.84 I
TP-13A 10/29/03 24 104 90 1017 177 1.93
TP-13A 10/25/03 24 104 90 1019 179 2
TP-13A 10/29/03 24 104 90 1020 180 2
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APPLIED ENGINEERING AND GEQLOGY, INC.

March 2, 2004

ANALYTICAL ENVIRONMENTAL SERVICES

Appendix T - Tone Rancheria

TABLE C-1
Trench Percolation Test Results
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
| (inches) (square feet) Added test (minutes) (feet)
(gallons)
TP-24A 10/29/03 36 95 180 1343 0 0 - Wet in four foot trench, area
| affected: 4'x 1.8

TP24A | 1029/03 | 36 95 190 1345 2 .55 | HEEEEE

TP-24A 10/29/03 36 95 190 1347 4 1.47 - Six foot trepch dry
TP-24A 10/29/03 36 95 190 1349 6 1.40 Infiltration Rate=

TP-24A | 10/29/03 36 95 190 1351 g 1.36 (190 gal/95 square feet)/133

minute x 1440=

TP-24A 10/29/03 36 95 190 1353 10 1.32 (22 gal/square feet)/day
TP-24A 10/29/03 36 a5 190 1355 12 1.28

TP-24A 10/29/03 36 93 190 1357 14 1.25

TP-24A 10/28/03 36 95 150 1359 16 1.22

TP-24A 10/29/03 36 95 190 1401 18 1.19

TP-24A 10/28/03 36 95 190 1403 20 1.16

TP-24A 10/29/03 36 95 190 1405 22 1.135
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APPLIED ENGINEERING AND GEQLOGY, INC. ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix € - Tone Rancheria
TABLE C-1
Trench Percolation Test Results
Trench Test Date | Test Pit ' Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
{inches) {square feet) Added test {minutes) (feet)
(gallons)
TP-24 A 10/29/03 36 | 95 190 1407 24 1.10
TP-24A 10429/03 36 95 190 1409 26 1.085
TP-24A 10/29/03 36 95 150 1411 28 1.065
TP-24A 10/29/03 36 93 190 1413 30 1.04
TP-24A 10/29/03 36 95 190 1415 32 1.02
TP-24A 10/29/03 36 95 190 1417 34 1.00
TP-24A 10/29/03 36 95 190 1419 36 (.98
TP-24A 10/29/03 36 95 190 1421 38 0.96
TP-24A 10/29/03 36 95 190 1423 40 0.94 N
TP-24 A 10/29/03 36 95 190 1425 42 0.92
TP-24 A 10/29/03 36 93 190 1427 44 0.90
TP-24A 10/29/03 36 95 190 1429 46 0.89




APPLIED ENGINEERING AND GEOQOLOGY, INC.

AMALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix € - Toge Rancheria
TABLEC-1
Trench Percolation Test Results
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
(inches) (square feet) Added test (minutes) (feet)
{gallons)
TP-24A 10/29/03 36 93 190 1431 48 0.87
TP-24A 10/29/03 36 95 190 1433 50 0.85
TP-24A 10425/03 36 95 190 1435 52 0.54
TP-24A 10429103 36 95 150 1437 54 0.825
TP-24A 10/29/03 36 95 190 1439 56 0.80
TP-24A 10/29/03 36 95 190 1441 58 0.79
TP-24A 10/29/03 36 95 190 1443 60 0.775
TP-24A 10/29/03 36 95 190 1445 62 0.76
TP-24A 10/29/03 36 95 180 1447 64 0.74
TP-244 10/29/03 36 95 190 1449 60 0.725
TP-24A 10/29/03 36 93 190 1451 68 0.71
" TP-24A 10/29/03 36 95 190 1453 70 0.695
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APPLIED ENGINEERING AND GEOLOGY, INC.

ANALYTICAL ENVIREONMENTAL SERVICES

Wiarch 2, 2004 Appendix € - lone Rancheria
r TABLE C-1
Trench Percolation Test Results
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
(inches) (square feet) Added test (minutes) (feet)
(gallons)
TP-24A 10429/03 36 95 190 1455 T2 0.68
TP-24A 10/29/03 36 95 190 1457 74 0.665
TP-24A 10/29/03 36 95 190 1459 76 0.65
TP-24A 10/29/03 36 95 190 1501 78 0.635
TP-24A 10/29/03 36 95 190 1503 80 0.615
TP-24A 10/29/03 36 95 190 1505 82 0.60
TP-24A 10/29/03 36 95 190 1507 84 0.59
TP-24A 10429403 36 95 190 1509 86 0.575
TP-24A 10/29/03 36 95 190 1511 88 (0.565
TP-24A 10/29/03 36 95 190 1513 90 {0.545
TP-24 A 10/29/03 36 95 190 1515 92 0.535
TP-24A 10/29/03 36 93 190 1517 94 (.515
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APPLIED ENGINEERING AND GECQLOGY, INC. ANALYTICAL ENVIRONMENTAL SERVICES

March 2, 2004 Appendix C - Ione Rancheria
TABLE C-1
Trench Percolation Test Results
Trench Test Date | Test Pit | Approximate | Amount of Time Elapsed Depth to Results/Notes
Depth Surface Area Water During Time Water
{inches) (square feet) Added test {minutes) (feet)
(gallons)

TP-24A 104/29/03 36 95 190 1519 o6 .50
TP-244 10429/03 36 95 190 154] 118 (.30
TP-24A 10/29/03 36 95 190 1546 123 0.24
TP-24A 10429/03 36 95 190 1551 128 0.14
TP-244A 10/29/03 36 93 190 1556 133 (.00
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APPLIED ENGINEERING AND GEOLOGY, INC, ANALYTICAL ENVIRONMENTAL SERVICES
March 2, 2004 Appendix D- Ione Rancheria

Spring Locations and Descriptions

In early December 2003, AEG conducted a walkover inspection of the properties on and
adjacent to the Project. The inspection was primarily of the low areas and drainage systems in
which springs might be located. The initial inspection was conducted before any winter rains,
and at that time springs were easily detected. A later inspection on December 16, 2003 was after
the winter rains had started, and low flow had begun to appear in several of the gullies. Spring
Jocations are illustrated by Figure 3 within the main body of this document. A description of
each spring is as follows:

Spring 1 This spring was located at the time the percolation testing was conducted. This
spring was essentially a seep at the time it was located. It extends along the base
of the gully for a distance of roughly 20 to 30 feet, and appears to be fed primarily
from the southeast side of the gully. There is a Home Depot flag at this location.

Spring 2 This is a spring in the steep gully just south of the Haueter residence. It could be
related to water being discharged by the Haueter residence including irrigation
water used by them.

Spring 3 This spring is in the bottom of the steep gully east of the Haueter residence. Itis
probably related to the long abandoned London Quartz Mine, which is located in
the west side of this same gully.

Springs 4 through 8 were located on December 16, 2003, after the rainy season had started.

Spring 4 Small trickle in bottom of gully that is incised downstream of this point. Spring is
at upper end of gully that is southwest of Spring 6. A cutoff trench was placed
upslope of the nearby road just north of this location to intercept and divert near
surface drainage.

Spring 5 Downstream of Spring 4. Trickle of water coming from side of gully, Ata
distance of approximately 100 yards downstream of this point there is flow in
gully.

Spring 6 This small trickle is from a small side gully within the large gully on the west side
of the Pioneer Mine. This small gully is southwest of the mine location.
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March 2, 2004 Appendix D- lone Rancheria

Spring 7 There is a small area of seepage downslope of Trench TP-26. Vegetation
indicates this to be a probable seepage area. There is a Home Depot flag
approximately 100 feet downslope. Channel below this point is incised
approximately four feet.

Spring 8 There is an area of apparent seepage as indicated by vegetation at a location that is

approximately 1/4 mile downstream of Spring 7. This appears to be off the
Matulich property. There is also another area of seepage approximately another
100 feet downstream.
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HydmScencs Enginears, inc.
WDucker, DSanchez

Water Balance for Seasonal Storage and Disposal Sizing
lone Rancheria Casino & Hotel

INITIAL CONDITIONS
80,000 Wastewater flow (gpd)
0% Percent RDIN

Capacity E Diapth Capacity

({gpo) ¢ fit) (MG)
Leachfield 24826 286
 Spraffield 05873 My .

SEASONAL OPERATIONAL USE

% in use during wet weather (Nov-hiar)
% in use during dry weather tApr-Oct)

Landscapin Sprayfield  Leachfield |

ki
100%

100%
100%

g%
100%

Landscaping g.aM 20
Slorage 0.0 100 10.34

0.2 Soil application (hydraulic loading) rate for percolation {gpd.fﬂi}

"

WATER BALANCE
In from I fram In fram Ot to

() ] e (MG} - (MG (1G]

Cut o winte Outto
Month Days al - RO Wwastewatar Nt in avaporation landscaping landscaping sprayfield

Bt to winte Dot to
sprayfigld

34
(G

[Eachfiaid

Netout
(MG}

HLolm
et storage

(M) (MG}

j 198 198

3 2.79 . : 3 038 228] 426
January 1 0.00 0.00 2.79 279 pool 0o 0.00 oz 048 03 056 223 B.49
February 28 0.00 0.00 252 2.52 0.00 g 0.00 .00 0.27 0.35 0.62 .90 " 839
Mach 3 0.00 0.00] " 27e 278 0.00 0.00 T 043 0.39 0.62 197 1037
Apr 30 0.00 0.00 2.70 270 0.00 0.26 0.00 168 075 269 001 10.38
May 3 0.00 0.00 2y am 0.00 0.50 000] 4% i 077 548]  -269 769
June 30 0.00 0.00 2.70 270 0.00 0.68 0.00 6.76 0.75 19| 548 220
July 31 0.00 0.00 279 2.79 0.00 0.80 0.00 9.23| fi 077 1080] 801 0,00
August k] 0.00 0.00 2.79 279 0.00 0.69 0.00 6.88 0.77 834| 555 0.0
September 30 0.00 0.00 270 270 0.00 0.45 0.00 468 20 0.75 4.89 -2.19 00|
October 3 0.00 0.00 2.79| 2.79 0.00 0.20 0.00 1.20 0.77 217 0.62 0.62
Average 30.4 0.00 0.00 274 2.74 0.00 0.30 0.00 2.80 0.11 0.60 382]  -1.08 4
Total 365 0.00 000 3285 32.85 0.00 3.58 0,00 3365 1.34 7.22 4579 1204 52
Ml 3 0.00 0.00 279 279 0.00 0.80 0.00 9.23 0.43 0.77 1080 228 1038
Wi 28 0.00 0.00 2,52 252 0.00 0.00 0.00 0.00 0.00 0.35 051 801 0.00

SleommontprojectsiFancheriasiiona Ranchera & W Feasabiity SludylWatar Balance [Alb AJN3) Waber Balance

Prindesd on 752072005 11:14 AM



HydroZcience Enginesrs, Inc "
MDOucker, DSancher

Water Balance for Seasonal Storage and Disposal Sizing

Sample Calculatfion

INITIAL CONDITIONS
A0,000 Wastewater flow (gpd)
0% Percent RO

Gapacity  Area SEASONAL OPERATIONAL USE

Dapth Capacity

{gpd) {atse) {ft) (MG] Periad Landscapin Sprayfield " Leachfield
Leachfield 24,978 g S % in use during wet weather (Nov-Mar} 0% 100% 5%
Sprayfield 95 873 137 % in use during dry weather (Apr-Oct) 100% 100% 100%
Landscaping  9.801 24
Storage .0 10.0 886 0.2 Soil application {hydraulic loading] rate for percolation (gpat’)
WATER BALANCE
in from I fram nfram ot lo Bul to Cut to winte Qut to b iowinte O Aceum
Maonth Days rainfall RO vastewalar Mef in evaporation landscaping fand IE sorayfield leachfield  Net oul Inel storage
[ (MG) (MG). (M (MG} (MG)_ (MG) . (M (14G) (MG (M) (MG)
November . ; .00 LR ; :
Decamber 3 0.00 000 248 248 po0]  Dof  ooof G 043 038 05 197 " 385
January 3 0.00 0.00 248 2.48 0.00 LoD ) T 0.18 L " 557
February 28 0.00 0.00 2.4 224 0.00 0.00 0.00 .00 0.27 0.35 0.62 1482 7.19
March g 0.00 0.00 248] 248 0.00]  0if 0.00 oo 043 039 0.8z 166]  8.86
April s 0.00 0.00 240 2.40 0.00] 026 0.00 168 0.00 0.75 2.69 028 857
May 31 0.00 0.00 2.48] 2.48 0.00 .50 0.00 40 400 0.7 548]  -300 557
June 0 0.00 0.00 240 240 0.00 0.68 0.00 6,76 .40 0.75 819l 579 0.00
Juyi 31 0.00 0.00 248 2.48 0.00 0.80 0.00 0.23] o 077 10.80 832 0.00
August 3 0.00 0.00 248 248 0.00 0.69 0oo]  BEs i 077 8H -5.86 0.00
September 30 0.00 0.00 240 240 000 046 0.00 3.68 B 07 489 -2.49 0.00
October 31 3.00 0.00 248 2.45 0,00 0.20 0.00 1.20 i 0.77 247 0.31 0.3
Average 304 0.00 0.00 243 243 0.00 0.30 0.00 2.80 0.1 0.60 3.82 -1.38 3
Total 365 0.00 0.00 28.20 28.20 0.00 3,58 0.00 3365 1.34 T2 45791 -16.59 41
Pax 3 0.00 0.00 248 248 0.00 0.80 0.00 9.23 0.43 0T 10,80 197 8.66
Min 28 0.00 0.00 224 224 0.00 0.00 0.00 0,00 0.00 0.35 0.51 £.32 0.00
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HywoScience Engmeers, Inc. i
MDucker, DEanchez

Water Balance for Seasonal Storage and Disposal Sizing

P Sample Celeulsgioy

40,000 Wastewater flow (gpd)
0% Percent RDI

Capacity  Area Depth Capacity SEASONAL OPERATIONAL USE
{gpd) (acre) (). (MG} ' . Period Landscapin Sprayfield. - Leachfleld

Leachfield ] 00 % In ugs during wet weather (Nov-Mar) % 100% 100%

Sprayfield 95,873 wr % in use during dry weather (Apr-Oct)  100% 100% 25%
Landscaping 9,801 20 |

Slorage 0.0 1040 4.70 0.2 Scil application (hydraulic loading) rate for percolation (gpdiity
WATER BALANCE
[

Nevember 30 0.00 0.00 1.20 1.20 0.00 .07 0.00 10 034 i 0.34 0.86 0.86
Degember L3 0.00 0.00 1.24 1.24 0.00 0.00 ik 0.13 ot} 0.13 R
January 3 0.00 0.00 1.24 1.24 000 000 0.00 .00 018 0O 0.18 1.06 3.04
February 28 0.00 0.00 112 112 0.00 000 o00f LD 0.27 0.27 0.85 1.69
March ol 0.00 0.00 1.24 1.24 0.00 a0 0.00} ool 043] nov  _ gd4a] . OB 470
pril 30 0.00] 0.00] 120 1.20 0.00 0.26 0.00 1.68 i 1.94 0.74 3.96
May — 0.00 000l 124 1.24 0.00 0.50 0.00] £ 0 4.71 347 0.49
June ' 30 0.00 0.00 1.20 1.20 0.00 0.8 0.00 676 G oA 7.44 -6.24 0.00
July 3 0.00 0.00 1.24 1.24 0.00 0.80 0.00 9.23] i cx]  toos 4797 000
August 3 0.00 0.00 1.24 1.24 0.00 0.69 0.00 6.8 757 633 0.00
September 30 0.00 0.00 1.20 1.20 0.00 0.46 0.00 3.68 0.06 414" 284 (.00
October 3 0.00 0.00 124 124 0.00 0.20 0.00 1.20 0. 1.40 0.16 0.00
Average 304 0.00 0.00 1.22 1.22 0.00 0.30 0.00 2,80 0.1 0.00 321 200 2
Total 365 0.00 000 1460 1460 0.00 3.58 0.00 3365 1.34 0.00 |57 2397 19
Max 3 0.00 0.00 1.24 1.24 0.00 0.80 0.00 9.23 0.43 0.00 10.03 1.1 4.70
Min 26 0.00 0.00 1.12 1.12 0.00 0.00 0.00 0.00 0.00 0.00 013 879 0.00
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