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Executive Summary

Salt and Nutrient Management Plan Overview

In February 2009, the State Water Resources Control Board (State Board) established a statewide
Recycled Water Policy to encourage and provide guidance for the use of recycled water in
California. The Recycled Water Policy requires local water and wastewater entities, together with
local salt and nutrient contributing stakeholders to develop a Salt and Nutrient Management Plan
(SNMP) for each groundwater basin in California. Development of the SNMP is required to get
recycled water projects approved and permitted by the Lahontan Regional Water Quality Control
Board (Regional Board).

This SNMP was developed for the Antelope Valley (AV) Groundwater Basin through a
collaborative effort to manage salts and nutrients (as well as other constituents) from all sources to
ensure water quality objectives are met and sustained, and beneficial uses of the groundwater
basin are protected.

Existing Groundwater Quality

The SNMP stakeholders, with the Lahontan Regional Board, selected total dissolved solids (TDS),
chloride, nitrate, arsenic, boron, fluoride, and total chromium to characterize the water quality in the
Antelope Valley Groundwater Basin. These constituents are either associated with recycled water
use or detected at elevated levels in parts of the region. The average basin groundwater
concentrations of these constituents, measured in samples collected between 2001 and 2010,
were used to establish the baseline water quality for the groundwater basin.

Table ES-1 provides the baseline water quality and current assimilative capacity for each
constituent in the groundwater basin. The water quality management goals for the Antelope Valley
SNMP are based on protecting the Regional Board designated beneficial uses of the Antelope
Valley groundwater basin, specifically Agricultural Supply (AGR) and Municipal and Domestic
Supply (MUN). Assimilative capacity is the difference between the water quality management goal
and the baseline water quality and refers to the capacity of the groundwater basin to receive salts
and nutrients without exceeding beneficial use standards. Arsenic and TDS have 0.34 pg/L (3.4%
of management goal) and 100 mg/L (22% of management goal), respectively, of assimilative
capacity remaining. The other constituents have an assimilative capacity ranging from 56% to
89% of the water quality management goal.

Table ES-1: Water Quality for Antelope Valley Groundwater Basin

Arsenic | Boron |Chloride|Fluoride [Nitrate as N|Total Chromium| TDS

(ng/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) (ug/L) (mg/L)
Goal 10 0.7 238 1 10 50 450
Baseline Water Quality 9.66 0.17 38.4 0.44 1.97 5.5 350
Assimilative Capacity 0.34 0.53 199.6 0.56 8.03 44.5 100
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Future Groundwater Quality

Salt and nutrient loading from surface activities to the Antelope Valley Groundwater Basin are due
to various sources, including agricultural irrigation, outdoor municipal and industrial water use, and
on-site waste disposal systems. Natural recharge from precipitation and mountain runoff are also
sources of salt and nutrient loading. The Antelope Valley is a closed basin and the only major
groundwater outflow is groundwater pumping. Figure ES-1 depicts the direct loading and
unloading of water, salts, and nutrients in and out of the groundwater basin.

Figure ES-1: Salt and Nutrient Balance
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To better understand the significance of the various loading factors, a spreadsheet-based mixing
model was developed. TDS and arsenic water qualities were incorporated into the model because
of their potential to exceed SNMP water quality management goals. The mixing model calculated
impacts of the identified projects that may contribute TDS and arsenic to the groundwater over the
25-year planning period (2011-2035) of the SNMP (see Table ES-2 and Figure ES-2). The model
was used to predict future water quality and water quality trends.

Six future scenarios were simulated:

e Scenario 1 (Base Case): Assumes no SNMP projects will be implemented.

e Scenario 2: Assumes all SNMP projects will be implemented.

e Scenario 3: Assumes only recycled water projects and none of the groundwater recharge
projects will be implemented.

e Scenarios 4: Assumes all recycled water and half of the artificial groundwater recharge
projects will be implemented.

e Scenario 5: Assumes all recycled water and a quarter of the artificial groundwater recharge
projects will be implemented.

e Scenario 6 (Extreme Drought): Assumes no groundwater recharge projects will be
implemented and annual natural recharge is decreased by 25% for planning period.
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Table ES-2: Concentration Projections

Concentration in 2035 Concentration by 2110 Years _to Reach SNMP Water
Quality Management Goal
Scenario TDS arsenic TDS arsenic TDS arsenic
mg/L pg/L mg/L Mg/l 45r(r)1g/:1/?_00 10 ug/L
1 364 9.78 404 10.13 184 / 276 72
2 371 9.79 438 10.19 113 /170 64
3 366 9.78 416 10.14 151/ 227 70
4 369 9.79 427 10.17 129/ 194 66
5 368 9.79 422 10.15 139 /209 69
6 368 9.84 422 10.38 139 /208 47

Figure ES-2: SNMP Projects and Monitoring Locations
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In scenario 2, the projected TDS increase is 21 mg/L by 2035 and will take 113 years to reach the
TDS water quality management goals of 450 mg/L. In scenario 6, the projected arsenic increase is
0.18 pg/L and will take 47 years to reach the arsenic water quality management goal of 10 pg/L.

Considering the baseline groundwater quality and assimilative capacity, arsenic has the potential
to exceed the water quality management goal before the other constituents. The arsenic load to
the groundwater is largely naturally occurring. Arsenic levels are not expected to increase due to
anthropogenic activities because municipal water supply wells, recycled water, treated State Water
Project (SWP) water, and stormwater are not significant contributors of arsenic. Recycled water,
treated SWP water, and stormwater have arsenic concentrations below detectable levels (less than
2 pg/L). The mixing model projects an increase in arsenic concentration, but actual loadings from
these sources may be lower considering that overly conservative assumptions were used in the
model.
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Monitoring Plan

A monitoring plan is proposed to track the water quality in the basin. Results will be used to
determine whether the concentrations of salt and nutrients over time are consistent with the SNMP
predictions and the applicable SNMP water quality management goals. The monitoring program
includes 32 municipal water supply wells that are currently monitored by the California Department
of Public Health. The results from these existing monitoring programs will be downloaded from the
State Board’s Geotracker Groundwater Ambient Monitoring and Assessment (GAMA) database
and included in the monitoring report prepared by the SNMP stakeholders or the appointed
Antelope Valley Groundwater Basin Watermaster, if applicable. Imported, recycled, and treated
potable water supply to the region will also be monitored and results included in the report.
Updates to the SNMP model and relevant project list will be made to reevaluate water quality
projections. The monitoring report will be prepared and submitted to the Lahontan Regional Board
every three years. The monitoring locations are depicted in Figure ES-2.

Results of the monitoring will be used to determine whether future mitigation, or implementation
measures, are necessary to maintain the SNMP water quality management goals. Monitoring
report results that indicate the ambient groundwater quality exceeding 50% of the baseline
assimilative capacity or significant increases may require additional modeling and/or evaluation to
determine what mitigation action, if any, is necessary and appropriate.

Conclusion

The findings from the SNMP indicate that overall groundwater quality in the basin is stable and
below the water quality management goals. On a sub-basin level, there are cases of water quality
management goal exceedances, but the constituents are naturally occurring (i.e., arsenic, boron,
fluoride, and TDS) and there are no current or projected projects identified in these areas.
Analysis of future water quality (through 2035), with implementation of various recycled water and
groundwater recharge projects, indicates good water quality and stable trends and that the basin
groundwater will continue to be able to support the designated beneficial uses.
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Section 1: Introduction

The Salt and Nutrient Management Plan (SNMP) for the Antelope Valley (AV) has been prepared
in cooperation with the water and wastewater agencies, the cities of Lancaster and Palmdale,
Edwards Air Force Base, private home owners, and other stakeholders in the Antelope Valley. It
fulfills the State Water Resources Control Board (State Board) requirements of the Recycled Water
Policy (SWRCB 2009) and its amendment (SWRCB 2013), which encourages every region in
California to develop an SNMP to address long-term groundwater basin sustainability.

1.1 The Salt and Nutrient Management Plan

In February 2009, the State Board adopted the Recycled Water Policy to provide direction to the
Regional Water Quality Control Boards, proponents of water use and recycled water projects, and
the public regarding the appropriate criteria to be used by the State and Regional Boards in issuing
permits for recycled water projects. The Recycled Water Policy includes State Board goals for
statewide increases in the use of recycled water, which is considered a drought-proof, reliable, and
sustainable water resource. The State Board addresses the concern for protecting the beneficial
uses of groundwater basins by its intention for every groundwater basin in California to have a
SNMP. The Recycled Water Policy expects salt and nutrient loading in groundwater basins/sub-
basins to be addressed through the development of a management plan by the collaborative
stakeholder process rather than imposing requirements on individual recycled water projects by the
regional regulating agency.

In response to the adoption of the Recycled Water Policy, Los Angeles County Waterworks
Districts and Sanitation Districts of Los Angeles County, with support of the Lahontan Regional
Water Quality Control Board (Regional Board) staff, initiated efforts to organize a stakeholder
group to develop a regional SNMP for the Antelope Valley. Stakeholders include, but are not
limited to, water importers, purveyors, stormwater management agencies, wastewater agencies,
the Regional Board, and other significant salt/nutrient contributors, in addition to the recycled water
stakeholders. Stakeholder participation is described in Section 1.3. This SNMP is a result of
stakeholder collaborations and meets the intentions of the Recycled Water Policy.

1.2 Purpose and Goals of the Salt and Nutrient Management Plan

The purpose of developing a regional SNMP for the Antelope Valley is to address the management
of salts and nutrients (and possibly other constituents of concern) from various sources within the
basin to maintain water quality objectives and support beneficial uses of the region’s groundwater.
The intention is to involve all users of water in the Antelope Valley basin to participate in efforts to
minimize the anthropogenic accumulation of salt and nutrients that would degrade the quality of
water supplies in the Antelope Valley to the extent that it may limit their use.

Additionally, the SNMP is developed to satisfy the Recycled Water Policy, and thus allow for a
streamlined process in getting recycled water projects approved and permitted by the Regional
Board. The Antelope Valley is an arid region that requires careful management of its water
supplies to meet the needs of its residents. Increasing recycled water use will allow for increased
available potable water supplies for the people of the Antelope Valley.
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One goal of the SNMP is to address salt and nutrient loading to the Antelope Valley groundwater
basin region through the development of a management plan by the collaborative stakeholder
process rather than the regional regulating agency imposing requirements on individual water
projects. The AV SNMP has been prepared to be included as an appendix to the updated 2013
Antelope Valley Integrated Regional Water Management Plan' (AVIRWMP) and for acceptance by
the Regional Board. The involvement of local agencies in developing an SNMP may lead to more
cost-effective means of protecting and enhancing groundwater quality, quantity, and availability.

Another goal is to assess impacts with potential long-term basin-wide effects on groundwater
quality that result from activities such as projects involving surface water, groundwater, imported
water, and/or recycled water, as well as other salt/nutrient contributing activities, through regional
groundwater monitoring. The design and implementation of a regional groundwater monitoring
program shall involve the stakeholders.

The completion and implementation of the SNMP may lead to the potential for enhanced
partnering opportunities and potential project funding between water and wastewater agencies, or
other stakeholders, for developing and protecting water supplies.

1.3 Stakeholder Participation

The collaborative stakeholder process is an essential method to ensure that this SNMP reflects the
needs of the Antelope Valley region, promotes the formation of partnerships, and encourages
coordination with agencies. One of the benefits of this process is that it brings together a broad
array of groups into a forum to discuss and better understand shared needs and opportunities.

Over twenty stakeholder meetings were held periodically, since August 2009, to raise awareness
and engage stakeholders and other interested parties on salt and nutrient issues and management
plan development efforts in the Antelope Valley region. The meetings were open to the public and
were geared toward water, groundwater, and wastewater agency representatives, regulators, and
community stakeholders. Neither a financial contribution nor agency status are required to be part
of the collaborative SNMP development process. Copies of the meeting agendas, minutes, and
presentations are available online and accessible via the AVIRWMP website?.

The Antelope Valley SNMP development efforts were led by the Los Angeles County Waterworks
District No. 40 (Waterworks) and the County Sanitation Districts Nos. 14 and 20 of Los Angeles
County (Sanitation Districts). Both agencies are interested in increasing recycled water use in the
region. For the most part, staff from these two agencies led the stakeholder meetings and
prepared the meeting agendas, minutes, and presentations.

The stakeholders assisted in the development of the SNMP in addition to helping with data
collection. Data compilation and analysis was conducted by staff from Waterworks and the
Sanitation Districts and presented to stakeholders at the SNMP meetings. Stakeholders provided
feedback, upon which revisions were made by the Waterworks and the Sanitation Districts staff.
This SNMP document was prepared by Waterworks and Sanitation Districts staff. An initial draft
was prepared in early 2013 and made available on the AVIRWMP website in July 2013.
Stakeholder and Regional Board comments on the July 2013 draft SNMP are incorporated, as
appropriate and applicable, into this Final SNMP.

' The Antelope Valley IRWMP was updated in December 2013, prior to completion of the SNMP. A draft
version of this plan is included in Appendix G of the 2013 IRWMP update.

? http://www.avwaterplan.org/
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The following is a list of roles and responsibilities in developing the SNMP:

Stakeholders:
o Attend SNMP stakeholder meetings
e Review meeting materials and other documentation
e Provide comments and feedback
e |f applicable, provide data or other information related to the SNMP

Lead Agencies Staff (Waterworks and Sanitation Districts):
e Lead SNMP stakeholder meetings
e Ensure that meetings were announced to a broad distribution list via e-mail and related
meeting materials were made available on the AVIRMP website
Prepare meeting agendas, minutes, and presentations
Prepare Scope of Work for presentation to Regional Board
Compile and analyze data
Prepare SNMP document
Address comments from stakeholders and Regional Board staff

Regional Board Staff:
o Attend SNMP stakeholder meetings
Provide guidance on regulatory issues
Ensure that regulatory compliance standards and goals are adequately addressed
Review meeting materials and other documentation
Provide comments and feedback
Consider SNMP for acceptance

Members of the stakeholder group have included:

Association of Rural Town Councils (ARTC)

Antelope Acres Town Council

Antelope Valley Building Industry Association (BIA)

Antelope Valley Board of Trade

Antelope Valley Resource Conservation District

Antelope Valley United Water Purveyors/White Fence Farms Mutual Water Co.
Antelope Valley-East Kern Water Agency (AVEK)

Boron Community Services District

Bureau of Reclamation

California Department of Water Resources (DWR)

California Department of Public Health (CDPH)

California Water Services Company

City of California City

City of Lancaster

City of Palmdale

Edwards Air Force Base (EAFB)

GEI Consultants (on behalf of Rosamond Community Services District)
General public and residents of the Antelope Valley

Kennedy Jenks

Kern County Farm Bureau

Los Angeles County Farm Bureau

Los Angeles County Waterworks District No. 40 (Waterworks)

County Sanitation Districts Nos. 14 and 20 of Los Angeles County (Sanitation Districts)
California Regional Water Quality Control Board, Lahontan Region (Regional Board)
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Lake Los Angeles Park Association

Lakes Town Council

Leona Valley Town Council

Littlerock Creek Irrigation District

National Water Research Institute (NWRI)
Palmdale Water District

Quartz Hill Water District

Rosamond Community Services District (RCSD)
RMC Water and Environment

Sundale Mutual Water Company

US Bureau of Reclamation (USBR)

1.4 Scope of Work

AV SNMP stakeholders and Regional Board staff developed a Scope of Work detailing tasks to be
completed in developing a SNMP for the Antelope Valley (see Appendix A). The Scope of Work
was developed using elements described in the State Board’s “SNMP Suggested Elements™ and
Recycled Water Policy.

The Regional Board distributed the draft Scope of Work for public comment on August 29, 2011
and no comments were received. Regional Board staff and stakeholder representatives updated
Members of the Regional Board on the Antelope Valley SNMP development efforts at the October
2011 Regional Board meeting. Regional Board Members provided positive feedback on the
proposed Scope of Work, finding it acceptable, and praised the SNMP development process. As a
result, the Regional Board issued an acceptance letter (see Appendix B) for the Scope of Work,
which the stakeholders then finalized in the January 24, 2012 stakeholder meeting.

1.5 SNMP Definitions

The following definitions were accepted by the AV SNMP stakeholder group.
Salts: The dissolved ions in water. Salts are observed by measuring total dissolved solids (TDS).

Nutrients: Constituents in the environment that an organism needs to live and grow. While
nutrients may include a variety of substances, nitrate specifically was considered in the SNMP
because it may be detected at significant levels in groundwater. Substances such as potassium,
phosphorous or ammonia are not found at concerning levels, or often times are not even detected,
in the Antelope Valley groundwater. This plan expresses nitrate concentration in units of
milligrams per liter as nitrogen (mg/L as N).

Constituents of Emerging Concern (CECs): A class of unregulated substances, such as
pharmaceuticals and personal care products (PPCPs) and perfluorinated compounds (PFCs), that
previously had not been detected or are being detected at levels that may be significantly different
than expected. A “blue ribbon” science advisory panel, convened by the State Board, prepared a
report titled, “Monitoring Strategies for Chemicals of Emerging Concern (CECs) in Recycled
Water”, which presented recommendations for monitoring CECs in municipal recycled water used
for groundwater recharge. Future monitoring of CECs will be incorporated, as applicable, under
the direction of the State Board.

3 http://www.swrcb.ca.gov/losangeles/water issues/programs/salt_and nutrient management/SNMP_Elements.pdf
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SNMP Water Quality Management Goal: Goal(s) set at a level for a particular constituent in
groundwater for the purposes of this plan. The water quality management goal take into
consideration the water quality objectives established by the Regional Board for the reasonable
protection of the area’s beneficial use(s) of water.

Baseline Conditions: Average concentration of a particular constituent measured in the water
(e.g., surface or groundwater) from 2001 to 2010. This is also referred to as the historical
condition.

Current Ambient Conditions: Average concentration of a particular constituent measured in the
water (e.g., surface or groundwater) for the most recent 5-year averaging period.

Assimilative Capacity: Difference between the SNMP water quality management goal and the
ambient condition of a particular constituent is the amount of assimilative capacity available for a
particular basin, sub-basin, or sub-area. If the ambient water quality is the same or poorer than the
water quality goal, then assimilative capacity does not exist. If the ambient condition is better than
the water quality goal, then assimilative capacity exists.

The assimilative capacity is a moving figure, as water quality may change over time. The baseline
assimilative capacity (see Section4) is the difference between the SNMP water quality
management goal and an established baseline condition, whereas the current assimilative capacity
is based on the current condition.

Assimilative Capacity = (SNMP Water Quality Management Goal) — (current or baseline ambient
condition)

Antidegradation: Defined by the State Board’s Antidegradation Policy (SWRCB 1968), which is
aimed at maintaining high quality waters to the maximum extent possible. The Antidegradation
Policy requires the quality of California’s waters be maintained until it has been demonstrated to
the State that any change will be consistent with the maximum benefit to the people of the State,
will not unreasonably affect present and potential beneficial uses and will not result in water quality
lower than applicable standards.

Future Planning Period: A 25-year planning period (2011-2035) was used to simulate current and
future basin activities and their impacts to the Antelope Valley Basin. The planning period is
consistent with the future planning period in the AVIRWMP. The Recycled Water Policy requires at
least a ten year planning period be used.

Per Regional Board suggestion, the following definitions are included:

Pollution: Defined in the California Water Code, section 13050(]) to mean that beneficial uses of
water are unreasonably affected.

Degradation: Condition in which the natural water quality is adversely altered, but still satisfies
water quality objectives to support beneficial uses.
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1.6 List of Acronyms:

AF
AFY
AV
AVEK
AVIRWMP
CDPH
CECs
DPR
DWR
EAFB
EIR
GAMA
LACSD
LACWD
LADWP
LCID
LLNL
MCL
Hg/L
mg/L
mg/L as N
MG
MGD
M&I
MWC
ND

NL
NWIS
PRID
PWD
QHWD
RCSD
SMCL
SNMP
SWP
SWRCB
TDS
USEPA
USGS
WRP
WVCWD

Acre-Feet

Acre-Feet per Year

Antelope Valley

Antelope Valley East Kern Water Agency
Antelope Valley Integrated Regional Water Management Plan
California Department of Public Health
Constituents of Emerging Concern
Department of Pesticide Regulation
Department of Water Resources
Edwards Air Force Base

Environmental Impact Report
Groundwater Ambient Monitoring & Assessment
Los Angeles County Sanitation Districts
Los Angeles County Waterworks Districts
Los Angeles Department of Water and Power
Littlerock Creek Irrigation District
Lawrence Livermore National Laboratory
Maximum Contaminant Level
Micrograms per Liter

Milligrams per Liter

Milligrams per Liter as Nitrogen

Million Gallons

Million Gallons per Day

Municipal and Industrial

Mutual Water Company

Non-Detect

Notification Level

National Water Information System

Palm Ranch Irrigation District

Palmdale Water District

Quartz Hill Water District

Rosamond Community Services District
Secondary Maximum Contaminant Level
Salt and Nutrient Management Plan
State Water Project

State Water Resources Control Board
Total Dissolved Solids

United States Environmental Protection Agency
United States Geological Survey

Water Reclamation Plant

West Valley County Water District
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Section 2: Characterization of the Basin

2.1 Antelope Valley Groundwater Basin

The Antelope Valley Region is located in the southwestern part of the Mojave Desert in Southern
California and is approximately 40 miles north of the center of the City of Los Angeles. The
Antelope Valley Groundwater Basin is bordered on the southwest by the San Gabriel Mountains,
on the northwest by the Tehachapi Mountains, and on the east by a series of hills and buttes that
generally follow the Los Angeles/San Bernardino County line. The basin boundaries are based on
reports by the United States Geological Survey (USGS 1987) and the California Department of
Water Resources (DWR 2004).

The groundwater basin is divided into twelve subbasins: Finger Buttes, West Antelope, Neenach,
Willow Springs, Gloster, Chaffee, Oak Creek, Pearland, Buttes, Lancaster, North Muroc and
Peerless (see Figure 2-1). Subbasin boundaries are based on faults, consolidated rocks,
groundwater divides, and, in some cases, arbitrary boundaries (USGS 1998). General
descriptions of the sub-basins are as follows (USGS 1987):

e Finger Buttes: A large part of the subbasin is range or forest land. Water use is mainly
agricultural. Recharge comes from the surrounding Tehachapi Mountains. Groundwater
moves generally from the northwest to the southeast into the Neenach subbasin. Depth to
water varies, but is commonly more than 300 feet.

o \West Antelope: Water use in this area is for agricultural purposes. Groundwater flows
southeasterly into the Neenach subbasin. Depth to water ranges from 250 to 300 feet.

e Neenach: Water use is for agricultural purposes. Groundwater flows mainly eastward into
the Lancaster subbasin. Depth to water ranges from 150 to 350 feet.

e Willow Springs: Water use is made up of agricultural and urban land uses. Recharge
comes from intermittent streams of the surrounding mountain areas. Groundwater flows
southeast and ultimately enters the Lancaster subbasin, although this flow is considered
negligible (USGS 2003). Depth to water ranges from 100 to 300 feet.

o Gloster: Water use is confined to urban and mining (quarry pits) activity. Groundwater
flows mainly to the southeast and east into the Chaffee subbasin. Depth to water for the
southeast area of the subbasin ranges from 50 to 100 feet; other water level data is sparse.

e Chaffee: Water use in this area is mainly for the town of Mojave. Groundwater moves into
the Chaffee subbasin from Cache Creek, adjacent alluvial fans to the west and, in lesser
amounts, from the Gloster subbasin. Groundwater moves eastward in the western part and
northward in the southern part of the subbasin, generally toward the town of Mojave. Any
outflow would move north to the Koehn Lake area. Depth to water ranges from 50 to 300
feet.

e Oak Creek: Water use in the area is nominal except for the mining activity in the central part
of the subbasin. Recharge comes from the Tehachapi Mountains. Groundwater flow is
generally southeastward, with some outflow moving northeasterly to the Koehn Lake area.
Water depth data is not available.
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e Pearland: Water use is attributed to urban and irrigation activity. Substantial recharge
occurs to the Pearland and Buttes subbasins from Little Rock and Big Rock Creeks.
Groundwater generally flows from the southeast to the northwest, with outflows to the
Lancaster subbasin. Depth to water ranges from 100 to 250 feet.

e Buttes: Water use includes urban and agricultural. Imported California State Water Project
water became available for irrigation to the subbasin in 1972. Groundwater generally flows
from the southeast to the northwest into the Lancaster subbasin. Depth to water ranges
from 50 to 250 feet.

e Lancaster: This subbasin is the largest in both water use and size, and the most
economically significant in terms of population and agriculture. Water is used for
agricultural, urban and industrial applications. Groundwater flows to several pumping
depressions and partially towards Rosamond and Rogers dry lakes. Due to agricultural,
urban and industrial water use, depth to water varies widely, but in general is greatest in the
south and west. The area includes Lancaster, Palmdale, Quartz Hill, Rosamond, Antelope
Acres and other smaller communities.

e North Muroc: Water use is for urban and military purposes. Sewage disposal ponds are
within and near this subbasin. These disposal ponds are of much less concern than similar
ponds in the Antelope Valley because the soil structure allows for little percolation. The
suggested monitoring networks were designed for this consideration. Groundwater flows
north and west to a pumping depression located near North Edwards. North of this
depression, the direction of flow is generally north into the Fremont Groundwater Basin and
possibly into the Peerless subbasin.

e Peerless: Water is used for agricultural and municipal purposes. The general movement of
groundwater is toward a pumping depression in the center of the subbasin. Little
information is available on this subbasin.

The Antelope Valley Basin is comprised of three primary aquifers: (1) the upper, (2) the middle and
(3) the lower aquifer. The upper aquifer varies from unconfined, in the south part of the Lancaster
sub-basin from Palmdale to Littlerock Wash, to confined, north of Littlerock Wash, depending on
the presence and vertical position of the thick lacustrine deposits. The upper aquifer yields most of
the current groundwater supplies, and therefore is the primary focus of this SNMP. Due to the
overlying lacustrine deposits and interbedded aquitards, the middle aquifer is assumed to be
confined. The deep aquifer is generally considered to be confined by the overlying lacustrine
deposits and discontinuous interbedded aquitards (USGS 2003). A schematic geologic cross-
section of the Antelope Valley is depicted in Figure 2-2.

In general, groundwater in the Antelope Valley Basin flows northeasterly from the mountain ranges
to the dry lakes. The basin is principally recharged by infiltration of precipitation and runoff from
the surrounding mountains and hills in ephemeral stream channels. However, precipitation over
the valley floor is generally less than 10 inches per year and evapotranspiration rates, along with
soil moisture requirements, are high; therefore, recharge from direct infiltration of precipitation
below the root zone is deemed negligible (Snyder 1955; Durbin 1978; USGS 2003). Other sources
of recharge to the basin include artificial recharge and return flows from agricultural and urban
irrigation. Depending on the thickness and characteristics of the unsaturated zone of the aquifer
below a particular site, these sources may or may not contribute to recharge of the groundwater.
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Groundwater has been, and continues to be, an important resource within the Antelope Valley
Region. Prior to 1972, groundwater provided more than 90 percent of the total water supply in the
region; since 1972, it has provided between 50 and 90 percent (USGS 2003). Groundwater
pumping in the region peaked in the 1950s and decreased in the 1960s and 1970s when
agricultural pumping declined due to increased pumping costs from greater pumping lifts and
higher electric power costs (USGS 2000a). The rapid increase in urban growth in the 1980s
resulted in an increase in the demand for water for municipal and industrial (M&l) uses and an
increase in groundwater use. Projected urban growth and limits on the available local and
imported water supply are likely to continue to increase the reliance on groundwater.

The basin has historically shown large fluctuations in groundwater levels. Data from 1975 to 1998
show that groundwater level changes over this period ranged from an increase of 84 feet to a
decrease of 66 feet (Carlson and Phillips 1998 as cited in DWR 2004). In general, data collected
by the USGS (2003) indicate that groundwater levels appear to be falling in the southern and
eastern areas and rising in the rural western and far northeastern areas of the region. This pattern
of falling and rising groundwater levels correlates directly to changes in land use over the past 40
to 50 years. Falling groundwater levels are generally associated with areas that are developed
and rising groundwater levels are generally associated with areas that were historically farmed but
have been largely fallowed during the last 40 years. However, recent increases in agricultural
production, primarily carrots, in the northeastern and western portions of the region may have
reduced rising groundwater trends in these areas (LACSD 2005).

According to the USGS (2003), groundwater extractions have exceeded the estimated natural
recharge of the basin since the 1920s. This overdraft has caused water levels to decline by more
than 200 feet in some areas and by at least 100 feet in most of the region (USGS 2003).
Extractions in excess of the groundwater recharge can cause groundwater levels to drop and
associated environmental damage (e.g., land subsidence).

Annual groundwater extractions are reported to have increased from about 29,000 AF in 1919 to
about 400,000 AF in the 1950’s, when groundwater use in the Antelope Valley Region was at its
highest (USGS 1995). Use of California State Water Project (SWP) water, which is imported from
Northern California, has since stabilized groundwater levels in some areas of the Antelope Valley
Region. In recent years, groundwater pumping has resulted in subsidence and earth fissures in
the Lancaster and Edwards AFB areas, which has permanently reduced storage by 50,000 AF
(DWR 2004).

Although the groundwater basin is not currently adjudicated, the adjudication process is underway.
There are no existing restrictions on groundwater pumping. However, pumping may be altered or
reduced as part of the adjudication process. The adjudication aims to provide clarity for the
groundwater users regarding management of groundwater resources.

2.2 SNMP Area Boundaries

Figure 2-1 depicts the groundwater basin and sub-basin boundaries for the SNMP. The planning
area of the SNMP is the same as that of the AVIRWMP, which was defined as the drainage area
because of its use in several studies and inclusion of key agencies dealing with similar water
management issues. Each sub-basin in the Antelope Valley Basin has been addressed in some
manner with information and data provided in this SNMP. . Further detail and analyses for any of
the sub-basins may be provided in the future, contingent on the availability of sufficient data for
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analysis and the presence of projects that have the potential to impact salt/nutrient concentrations
in the basin.

2.3 Surface Water

Comprising the southwestern portion of the Mojave Desert, the Antelope Valley ranges in surface
elevation from approximately 2,300 feet to 3,500 feet above sea level. The Antelope Valley is a
closed basin with no outlet to the ocean. Water that enters the Valley either infiltrates into the
groundwater basin, evaporates, or flows toward the three dry lakes on Edwards Air Force Base—
Rosamond Lake, Buckhorn Lake, and Rogers Lake. In general, water flows northeasterly from the
mountain ranges to the dry lakes.

Surface water from the surrounding hills and from the Antelope Valley floor flows primarily toward
the three dry lakes. Except during the largest rainfall events of a season, surface water flows
toward the Antelope Valley from the surrounding mountains, quickly percolates into the stream
beds, and recharges the groundwater basin. Due to the relatively impervious nature of the dry lake
soil and high evaporation rates, water that collects on the dry lakes eventually evaporates rather
than infiltrating into the groundwater (LACSD 2005). It appears that little percolation occurs in the
Antelope Valley other than near the base of the surrounding mountains due to low permeability
soils overlying the groundwater basin.

Surface water flows are carried by ephemeral streams. The most hydrologically significant streams
begin in the San Gabriel Mountains on the southwestern edge of the Antelope Valley and include
Big Rock Creek, Littlerock Creek and Amargosa Creek. Oak Creek begins in the Tehachapi
Mountains. The hydrologic features are shown on Figure 2-3.

Littlerock Creek is the only developed surface water supply in the Antelope Valley. The Littlerock
Reservoir collects runoff from the San Gabriel Mountains and is jointly owned by Palmdale Water
District (PWD) and Littlerock Creek Irrigation District (LCID). Historically, water stored in the
Littlerock Reservoir has been used directly for agricultural uses within LCID’s service area and for
M&l uses within PWD’s service area following treatment at PWD’s water purification plant.
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2.4 Water Resources

Two major sources contributing to the Antelope Valley Region water supply are imported water via
the SWP (or California Aqueduct) and natural recharge (precipitation). These sources may
eventually become another water source for the region, such as infiltrated groundwater (including
return flows from water use activities), recycled water from wastewater treatment, and surface
water flow from precipitation, run-off, and subsurface flow.

Potable water supply in the Antelope Valley comes from three primary sources. Historically, the
main water source in the region has been groundwater from well extraction (i.e., pumping).
However, the groundwater in the Antelope Valley is not currently managed and is susceptible to
overdraft, which could cause land subsidence and thereby decrease the region’s groundwater
storage capacity. Most Antelope Valley residents are familiar with the SWP, a surface water
source beginning in Northern California at Oroville Reservoir with water flowing into the
Sacramento River Delta and pumped south to serve, amongst others, the urban and agricultural
centers in Southern California. Water from the SWP may be used directly for agricultural use or
treated at one of the region’s water treatment plants for potable supply. The availability of SWP
supply is known to be variable and fluctuates from year to year depending on precipitation,
regulatory and legislative restrictions, and operational conditions, and is particularly unreliable
during dry years. The third source of potable water is surface water supplied by Littlerock
Reservoir, which is fed by natural run-off from snow packs in the local San Gabriel Mountains and
from precipitation. Further stress to the Antelope Valley’s water supply management is due to
recent lower than average precipitation levels and mountain snowpack.

Recycled water is a supplemental source of water used for non-potable applications such as
landscape and agricultural irrigation, construction activities, and commercial and industrial
processes. Recycled water can also be used for indirect potable uses through groundwater
replenishment. Recycled water is assumed to be 100 percent reliable and practically drought-
resistant since it is derived from consistent water use. Maximizing recycled water use helps
increase the region’s water reliability by augmenting local supplies and reducing dependence on
imported surface water, which has varying and recently decreasing reliability. By 2035, the Los
Angeles County Sanitation District’s (LACSD) Lancaster and Palmdale Water Reclamation Plants
are projected to produce 36,000 acre-feet per year of tertiary treated water. The regional goal is to
fully utilize the recycled water for beneficial uses.

Development demands on water supply, coupled with the potential curtailments of SWP deliveries
due to environmental constraints and prolonged drought periods, have intensified the competition
for available water resources. Consequently, the Antelope Valley Integrated Regional Water
Management Plan (AVIRWMP) was developed by stakeholders as a strategy to sustainably
manage water resources and address the needs of the M&l purveyors to reliably provide the
quantity and quality of water necessary to serve the expanding Antelope Valley Region, while
concurrently addressing the need of agricultural users and small pumpers to have adequate
supplies of reasonably-priced water.

2.5 Geology and Soils

The Antelope Valley represents a large topographic and groundwater basin in the western part of
the Mojave Desert in southern California. It is a prime example of a single, undrained, closed
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basin. The Antelope Valley Region occupies part of a structural depression that has been
downfaulted between the Garlock, Cottonwood-Rosamond, and San Andreas Fault Zones. The
Antelope Valley Region is bounded on the southwest by the San Andreas Fault and San Gabriel
Mountains, the Garlock Fault and Tehachapi Mountains to the northwest, and San Bernardino
County to the east. Consolidated rocks that yield virtually no water underlie the basin and crop out
in the highlands that surround the basin. They consist of igneous and metamorphic rocks of pre-
Tertiary age that are overlain by indurated continental rocks of Tertiary age interbedded with lava
flows (USGS 1995).

Alluvium and interbedded lacustrine deposits of Quaternary age are the important aquifers within
the closed basin and have accumulated to a thickness of as much as 1,600 feet. The alluvium is
unconsolidated to moderately consolidated, poorly sorted gravel, sand, silt, and clay. Older units
of the alluvium are somewhat coarser grained, and are more compact and consolidated,
weathered, and poorly sorted than the younger units. The rate at which water moves through the
alluvium, also known as the hydraulic conductivity of the alluvium, decreases with increasing
depth. Groundwater sub-basins are often divided by faulted bedrock that influences groundwater
flow between the basins.

During the depositional history of the Antelope Valley, a large intermittent lake occupied the central
part of the basin and was the site of accumulation of fine-grained material. The rates of deposition
varied with the rates of precipitation. During periods of relatively heavy precipitation, massive beds
of blue clay formed in a deep perennial lake. During periods of light precipitation, thin beds of clay
and evaporative salt deposits formed in playas or in shallow intermittent lakes. Individual beds of
the massive blue clay can be as much as 100 feet thick and are interbedded with lenses of coarser
material as much as 20 feet thick. The clay yields virtually no water to wells, but the interbedded,
coarser material can yield considerable volumes of water.

Soils within the area are derived from downslope migration of loess and alluvial materials, mainly
from granitic rock sources originating along the eastern slopes of the Tehachapi and San Gabriel
Mountains. Figure 2-4 depicts a soil map of the Antelope Valley Region.

2.6 Land Use

Figure 2-5 depicts the major existing land use categories within the Antelope Valley Region that
are characterized and grouped together according to broad water use sectors. The map was
created with City of Lancaster, City of Palmdale, Los Angeles County, and Kern County
Geographic Information System (GIS) parcel level data. Table 2-1 depicts the colors used to
indicate each land use category. Each major land use category is identified below, including the
types of “like water uses” assigned to each category. Additional descriptions for the land use
categories provided by the agencies are detailed in Appendix C.

o Residential: Residential uses include a mix of housing developed at varying densities and
types. Residential uses in the Antelope Valley Region include single-family, multiple-family,
condominium, mobile home, low density “ranchettes,” and senior housing.

e Commercial/Office: This category includes commercial uses that offer goods for sale to the
public (retail) and service and professional businesses housed in offices (doctors,
accountants, architects, etc.). Retail and commercial businesses include those that serve
local needs, such as restaurants, neighborhood markets and dry cleaners, and those that
serve community or regional needs, such as entertainment complexes, auto dealers, and
furniture stores. Also included in this category are government offices that have similar
water duty requirements as a typical commercial/office use.
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e Industrial: The industrial category includes heavy manufacturing and light industrial uses
found in business, research, and development parks. Light industrial activities include
some types of assembly work, utility infrastructure and work yards, wholesaling, and
warehousing.

e Public and Semi-Public Facilities: Libraries, schools, and other public institutions are found
in this category. Uses in this category support the civic, cultural, and educational needs of
residents.

e Resources: This category encompasses land used for private and public recreational open
spaces, and local and regional parks. Recreational use areas also include golf courses,
cemeteries, water bodies and water storage. Also included in this category are mineral
extraction sites.

e Agriculture: Agricultural lands are those in current crop, orchard or greenhouse production,
as well as any fallow lands that continue to be maintained in agricultural designations or
participating in tax incentive agricultural programs.

e Vacant: Vacant lands are undeveloped lands that are not preserved in perpetuity as open
space or for other public purposes.
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2.7 Groundwater Quality

Groundwater quality is excellent within the upper or “principal” aquifer but degrades toward the
northern portion of the dry lake areas. Considered to be generally suitable for domestic,
agricultural, and industrial uses, the water in the principal aquifer has a total dissolved solids (TDS)
concentration ranging from 200 to 800 milligrams per liter (mg/L). The deeper aquifers typically
have higher TDS levels. Hardness levels range from 50 to 200 mg/L and high fluoride, boron, and
nitrate concentrations have been measured in some areas of the basin. Arsenic is a concern in
parts of the region and has been observed in some water supply wells. Research conducted by
Waterworks and USGS has shown the problem to reside primarily in the deep aquifer. It is not
anticipated that the existing arsenic concentrations will lead to future loss of groundwater as a
water supply resource for the region. Portions of the basin have experienced nitrate levels above
the maximum contaminant level (MCL) of 10 mg/L as N.

Most, if not all, water supply wells in the Antelope Valley draw groundwater from the principal
aquifer. The SNMP and future monitoring plan will focus on the groundwater quality in the principal
aquifer. The basin’s groundwater quality is discussed further in Section 3 and 4.

2.8 Water Quality Control

The primary responsibility for ensuring the highest reasonable quality for waters of the State has
been assigned by the California legislature to the State Water Resources Control Board (State
Board) and the nine Regional Water Quality Control Boards. The mission of the Regional Boards
is to develop and enforce water quality objectives and implementation plans that will best protect
the beneficial uses of the State’s waters, recognizing local differences in climate, topography,
geology and hydrology.

The Antelope Valley Region falls within the jurisdiction of the Lahontan Regional Water Quality
Control Board (Regional Board), the regulatory agency whose primary responsibility is to protect
water quality within the Lahontan Region. The Regional Board adopted and implemented the
“Water Quality Control Plan for the Lahontan Region” (Basin Plan; Regional Board 1995), which,
among other functions, sets forth water quality standards for the surface and groundwater within
the Regional Board’s jurisdiction. The Basin Plan includes the designated uses of water and the
narrative and numerical objectives which must be maintained or attained to protect those uses.
The Regional Board has not established water quality objectives specific to the Antelope Valley
Region. However, water quality objectives have been established that apply to all groundwaters in
the Lahontan Region. These objectives are aimed to be protective of the beneficial uses assigned
to the groundwater basins. Further discussion on the water quality objectives examined in this
SNMP is included in Section 4.

2.9 Antelope Valley Regulatory Groundwater Cleanup Sites

The State Board’s Site Cleanup Program regulates and oversees the investigation and cleanup of
non-federally owned sites where recent or historical unauthorized releases of pollutants to the
environment, including soil, groundwater, surface water, and sediment, have occurred. Sites in the
program include, but are not limited to, pesticide and fertilizer facilities, rail yards, ports, equipment
supply facilities, metals facilities, industrial manufacturing and maintenance sites, dry cleaners,
bulk transfer facilities, and refineries. The types of pollutants encountered at the sites are
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numerous and diverse and may include substance such as solvents, pesticides, heavy metals, and
fuel constituents.

GeoTracker is the State Board’s data management system for managing sites that impact
groundwater, especially those that require groundwater cleanup as well as permitted facilities such
as land disposal sites. Information relating to the groundwater cleanup sites is available on the
GeoTracker website .

At the request of the Regional Board, a discussion of the Antelope Valley cleanup sites is included
in the SNMP. The list of cleanup sites was obtained with Regional Board assistance. The list can
be downloaded using the following steps and search parameters:

Website: http://geotracker.waterboards.ca.gov/

Use the “advanced search” link.

County: Los Angeles, Kern (separate runs are needed for both)

Site/Facility Type: Uncheck the “Leaking Underground Storage Tank (LUST) Cleanup Sites”
Regional Board: Lahontan

Use latitude and longitude coordinates to determine which sites are within the basin

oukhwN-~

According to GeoTracker, there are currently 548 cleanup sites on Edwards Air Force Base, 36
cleanup sites on Air Force Plant 42 and 30 non-military cleanup sites in the Antelope Valley. All
but 29 of the Edwards Air Force Base and Air Force Plant 42 sites are open cases. 22 of the 30
non-military sites are open cases. Of the 614 total cases, 9 are cleanup program sites, 21 are land
disposal sites and 584 are military cleanup sites. The cleanup sites are listed in Appendix D and
depicted in Figure 2-6.

For the sites that have a listed potential contaminant(s) of concern, the majority of the
contaminants are gasoline and diesel from gas stations. Only one site, the eSolar Sierra
SunTower Power Plant, has listed potential contaminants in GeoTracker that are relevant to the
SNMP. The potential contaminants are listed as “Nitrate, other inorganic / salt, arsenic, chromium,
other metal.” This site is listed as a land disposal site; however, it is a power generating location
using solar power. The cleanup case is also listed as inactive, meaning that it is a site that has
ceased accepting waste but has not been formally closed or is still within the post closure
monitoring period, and the site is not considered a significant threat to water quality.

This SNMP includes a monitoring plan, as discussed later in Section 5. If in the future, the SNMP
monitoring network detects a high concentration of a monitored constituent, the stakeholders may
use this map or updated information from GeoTracker to see if there are any known cleanup sites
in the vicinity of the well that may be contributing to the high concentration.

! http://geotracker.waterboards.ca.gov/
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Section 3: Salt & Nutrient Characterization

3.1 Salts and Nutrients - What are they and where do they come from?

The purpose of the SNMP is to address the management of salts and nutrients from various
sources within the basin. This section explains how the appropriate constituents were selected to
be addressed in this SNMP. Identification of existing and future sources of salts and nutrients is
necessary for assessing constituent loads and analyzing impacts on basin groundwater quality.

The stakeholders developed a list of relevant salts, nutrients, and other constituents. The list
includes total dissolved solids, chloride, and nitrate as they are typically associated with recycled
water use. Arsenic, boron, and fluoride were included because these constituents have been
detected at elevated concentrations in parts of the region. Chromium was added to the list at the
request of Regional Board staff because both trivalent and hexavalent forms of chromium are
known to naturally exist in the groundwater of the Antelope Valley Basin, as well as other
groundwater basins in the Lahontan region. Phosphorous, nitrogen, and potassium were
considered since agriculture is important in the Antelope Valley and these nutrients are associated
with fertilizers and livestock waste. However, only nitrogen, in the form of nitrate, is found in the
local groundwater. Each constituent is discussed below.

3.1.1 Total Dissolved Solids

Salinity in groundwater is typically characterized by measuring the water’s electrical conductivity or
the total dissolved solids (TDS) level. TDS represents the overall mineral content and is
considered the more accurate indicator of salinity in water. Most TDS sources are anthropogenic
in nature and include, but are not limited to, agricultural runoff, point source water pollution, and
industrial and sewage discharge. Inorganic sources include minerals commonly found in nature
through the weathering and dissolution of rocks and organic material from decaying organisms,
plants, and animals.

There are no known health effects associated with the ingestion of TDS in drinking water. In
California, TDS has secondary maximum contaminant levels (SMCL) and are regulated under Title
22 of the California Code of Regulations, particularly Secondary Drinking Water Standards, which
are intended to control the aesthetic qualities (taste, odor and color) of drinking water. The TDS
SMCL is made up of a range of consumer acceptance levels and includes a 500 mg/L
‘recommended” level, a 1,000 mg/L “upper” level, and a 1,500 mg/L “short term” level. High TDS
concentrations can negatively impact sensitive crops. Based on guidelines from the Food and
Agriculture Organization of the United Nations (FAO), TDS concentrations below 450 mg/L should
not restrict a water’s use for irrigation (i.e. crop selection or the irrigation management program
should not have to be altered to accommodate the salinity level), levels between 450 and below
2000 mg/L can be slightly to moderately restrictive on crop selection and/or irrigation practices, and
levels greater than 2000 mg/L may severely restrict effective irrigation use to only high salinity
tolerant crops.

Based on available data between 2001 and 2010, average TDS concentrations in the Antelope
Valley groundwater basin ranges from 122 mg/L to 1380 mg/L. Of the 58 wells analyzed in the
Lancaster sub-basin, seven exceeded the recommended SMCL and only one well exceeded the
upper SMCL. SMCLs are not enforceable standards and, as previously stated, are not health-
threatening and are only set to protect the aesthetics of water.
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3.1.2 Chloride

Chloride is widely distributed in nature as salts of sodium (NaCl), potassium (KCI), and calcium
(CaCly). Chloride is essential for metabolism (the process of turning food into energy) and help
keep the body’s acid-base balance.

Chloride in groundwater is naturally occurring from weathering of rocks, atmospheric deposition,
and human uses and resulting wastes. As with TDS, many sources of chloride are anthropogenic.
Sources of chloride from human use include food condiment and preservative, potash fertilizers,
animal feed additive, production of industrial chemicals, dissolution of deicing salts, and treatment
of drinking water and wastewater. Release of brines from industrial processes, leaching from
landfills and fertilized soils, discharge of treated water from wastewater treatment facilities,
infiltration from septic tank systems and irrigation activities, and other consumptive uses affect
chloride in groundwater.

One commonly discussed source of chloride to the environment is from self-generating water
softeners that use rock salt or potassium chloride pellets to treat hard water. These types of water
softeners discharge a brine consisting of concentrated chloride levels. This briny waste may be
discharged into the sewer system and then treated by a process that does not remove the chloride.
Therefore, the salty waste may be released into the treatment plant’s discharge location. Although
the imported water to the Antelope Valley is considered only moderately hard (between 60 and 120
mg/L as Ca0,), it is possible that the use of self-generating water softeners exists in the region.
Between 2009 and 2013, average chloride levels in imported water and the Lancaster Water
Reclamation Plant (WRP) was 74 and 97 mg/L, respectively. The 23 mg/L increase in chloride
concentration is within the 20 to 50 mg/L range expected for typical domestic water use. Based on
these results, it is presumed that chloride-releasing water softeners are not widely used in the
Antelope Valley at present.

As with TDS, there are no known health effects associated with the ingestion of chloride in drinking
water. However, chloride concentrations in excess of 250 mg/L can affect taste. Chloride is
regulated under the Secondary Drinking Water Standards and has SMCLs consisting of a 250
mg/L “recommended” level, a 500 mg/L “upper” level, and a 600 mg/L “short term” level. Elevated
chloride concentrations can negatively impact sensitive crops. According to FAO guidelines, the
most chloride sensitive crops are avocado, strawberries, and Indian Summer raspberries, which
are not commercially grown in the Antelope Valley. The most chloride sensitive crops that are
grown in the Antelope Valley are a variety of grapes, stone fruits, and citrus crops. These crops
have a chloride tolerance up to 238 mg/L.

Based on available data, average chloride concentrations in the groundwater basin ranges from
3.17 mg/L to 180 mg/L. No wells exceeded the recommended SMCL standard.

3.1.3 Nitrate

Nitrate is a naturally occurring form of nitrogen. Nitrogen is essential to all life, including many crop
plants which require large quantities to sustain high yields. Nitrate is found in groundwater and is a
principal by-product of fertilizers. Other sources of nitrate include land use activities such as
irrigation farming of crops, high density animal operations, wastewater treatment, food processing
facilities and septic tank systems.

Nitrate is regulated under the Primary Drinking Water Standards and has a maximum contaminant
level (MCL) of 10 mg/L as nitrogen (N). Nitrate in drinking water at levels above the MCL is a
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health risk for infants of less than six months of age. Such nitrate levels can interfere with the
capacity of the infant’s blood to carry oxygen, resulting in a serious illness; symptoms include
shortness of breath and blueness of the skin (methemoglobin or “blue baby syndrome”). High
nitrate levels may also affect the ability of the blood to carry oxygen in other individuals, such as
pregnant women and those with certain specific enzyme deficiencies.

Based on available data, average nitrate concentrations in the groundwater basin ranges from
non-detect (ND) to 3.69 mg/L as N. ND levels for nitrate are concentrations below the nitrate DLR
(Detection Limit for purposes of Reporting) of 0.4 mg/L as N. About half of the wells analyzed had
nitrate concentrations below the DLR. No wells exceeded the MCL standard.

3.1.4 Arsenic

Arsenic is an odorless and tasteless semi-metal element. It enters drinking water supplies from
natural deposits in the earth or from agricultural and industrial practices. Higher levels of arsenic
tend to be found more in groundwater sources than in surface water sources (i.e., lakes and rivers)
of drinking water. The demand on ground water from municipal systems and private drinking water
wells may cause water levels to drop and release arsenic from rock formations.

Arsenic has an MCL of 10 ug/L and is known to cause cancer in humans at high concentrations
and is linked to other health effects such as skin damage and circulatory problems. The arsenic
drinking water standard balances the current understanding of arsenic’s possible health effects
against the costs of removing arsenic from drinking water. Arsenic has the potential to reduce
agricultural productivity. The FAO guidelines recommend a maximum concentration of 100 ug/L in
irrigation water.

Based on available data, average arsenic concentrations in the groundwater basin ranges from ND
(less than 2 pg/L) to 78 pg/L. Nineteen of the 55 wells within the Lancaster sub-basin exceed the
arsenic MCL. Twelve of these high arsenic wells, including the 78 ug/L arsenic concentration, are
located outside the more populated urbanized areas in the Antelope Valley.

Elevated arsenic levels are localized and are not a widespread problem in the region. Most
drinking water wells with arsenic concentrations above 10 ug/L have been shut down and/or
abandoned. Other options for high arsenic wells also include wellhead treatment for removing
arsenic and implementing blending plans with lower arsenic concentration sources to decrease the
arsenic level to below eighty percent of the MCL or 8 ug/L.

3.1.5 Chromium

Chromium is an odorless and tasteless metallic element. Chromium is found naturally in rocks,
plants, soil and volcanic dust, and animals. The most common forms of chromium that occur in
natural waters in the environment are trivalent chromium (chromium-3) and hexavalent chromium
(chromium-6).

Chromium-3 is an essential human dietary element and is found in many vegetables, fruits, meats,
grains and yeast. Chromium-6 occurs naturally in the environment from the erosion of natural
chromium deposits, and it can also be produced by industrial processes (e.g., electroplating and
metal finishing operations). There are demonstrated instances of chromium being released to the
environment by leakage, poor storage or inadequate industrial waste disposal practices.

Chromium-6 has been known to cause cancer when inhaled and has also been linked to cancer
when ingested. Chromium-6 is regulated under the State Primary Drinking Water Standard for
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total chromium, which has a State MCL of 50 pg/L. The State standard is more health protective
than the National standard of 100 ug/L. The State total chromium MCL was established in 1977 to
address the non-cancer toxic effects of chromium-6, and also includes the chromium-3 form. On
July 1, 2014, the California Department of Public Health (CDPH) adopted a specific chromium-6
drinking water standard of 10 pg/L. . The chromium-6 MCL is one-fifth the level of the current total
chromium MCL and is expected to reduce the theoretical cancer risk statewide from exposure to
chromium-6.

Based on available data, average total chromium concentrations in the groundwater basin ranges
from ND (less than 10 pg/L) to 13 ug/L. No wells exceeded the MCL standard for total chromium.

3.1.6 Fluoride

Fluoride compounds are salts that form when the element, fluorine, combines with minerals in soil
or rocks. Some fluoride compounds, such as sodium fluoride and fluorosilicates, dissolve easily
into groundwater as it moves through gaps and pore spaces between rocks. Most water supplies
contain some naturally occurring fluoride. Fluoride also enters drinking water in discharge from
fertilizer or aluminum factories. Also, many communities add fluoride to their drinking water to
promote dental health.

Exposure to excessive consumption of fluoride over a lifetime may lead to increased likelihood of
bone fractures in adults, and may result in effects on bone leading to pain and tenderness.
Children aged 8 years and younger exposed to excessive amounts of fluoride have an increased
chance of developing pits in the tooth enamel, along with a range of cosmetic effects to teeth.

Based on available data, average fluoride concentrations in the groundwater basin ranges from
0.13 mg/L to 5.5 mg/L. Two wells exceeded the fluoride MCL of 2 mg/L.

The agricultural water goal for fluoride was established by the FAO and National Academy of
Sciences to protect livestock from tooth mottling and bone problems. The upper limit guideline for
fluoride is 2.0 mg/L. Low fluoride levels below 1 mg/L are beneficial to both animals and humans.

3.1.7 Boron

Boron is a naturally-occurring element found in rocks, soil, and water. Human causes of boron
contamination include releases to air from power plants, chemical plants, and manufacturing
facilities.  Fertilizers, herbicides and industrial wastes are among the sources of soll
contamination. Contamination of water can come directly from industrial wastewater and
municipal sewage, as well as indirectly from air deposition and soil runoff. Boron compounds
are used in the manufacture of glass, soaps and detergents and as flame retardants.

The general population obtains the greatest amount of boron through food intake, as it is naturally
found in many edible plants. Boron is taken as health supplements to build strong bones, treat
osteoarthritis, use as an aid for building muscles and increasing testosterone levels, and improve
thinking skills and muscle coordination.

Boron has a State Notification Level (NL) of 1 mg/L. CDPH established these health-based
advisory levels to provide information to public water systems and others about certain
non-regulated chemicals in drinking water that lack MCLs. Based on available data, average
boron concentrations in the groundwater basin ranges from ND (less than 0.1 mg/L) to 1.52 mg/L.
Only one well exceeded the NL.
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Boron can accumulate in a sensitive crop to concentrations high enough to cause crop damage
and reduce yields. Damage results when boron is absorbed in significant amounts with the water
taken up by the roots. Based on FAO guidelines, boron concentrations below 0.7 mg/L should not
restrict a water’s use for irrigation, slight to moderate restrictions may occur for levels below 3.0
mg/L, and severe restrictions may occur for levels above 3.0 mg/L.

3.2 Historical Salt and Nutrient Characterization of the Groundwater
Basin

The salt and nutrient characterization is based on the historical water quality or baseline conditions
of the Antelope Valley groundwater basin. The baseline condition is the average concentration of
each constituent in groundwater during the ten year period between 2001 and 2010. At the
recommendation of the Regional Board, the State Board’s GeoTracker Groundwater Ambient
Monitoring and Assessment' (GAMA) and the USGS National Water Information System? (NWIS)
online databases were used to download the historical monitoring results to establish the baseline
conditions. GAMA was used to obtain municipal water supply well data. NWIS was used to obtain
USGS monitoring well data. Refer to Sections 3.2.1 and 3.2.2 for additional information about
GAMA and NWIS.

Many private well owners were reluctant to share their groundwater well information. Many well
owners have serious concerns regarding privacy issues, although assurances could be made that
the well information would remain anonymous and used solely for the purpose of baseline water
quality determinations. The stakeholder group determined that it would be more practical to use
water quality information from the publicly available GAMA and NWIS databases.

The first draft of this SNMP, sent to stakeholders in June 2013, included two separate analyses for
the baseline groundwater conditions. The first analyzed USGS monitoring well results from the
NWIS database and the second, utilizing results from the GAMA database, considered both
municipal water supply and USGS monitoring wells. During the draft SNMP review process, it was
discovered that the GAMA database was missing some USGS monitoring data from the northerly
(Gloster) and westerly (West Antelope) areas of the groundwater basin. This inconsistency was
found to be due to a discrepancy between the Federal (USGS 1987) and State (DWR 2004)
groundwater basin boundaries. The data from the two database sources was subsequently
combined and the results are included in this report.

Table 3-1 provides a well count summary organized by constituent, sub-basin, and data source.
This includes wells in areas of the region that are not considered part of the USGS established
sub-basins. Much of these areas are located over bedrock and do not have separate sub-basin
analysis. These areas, however, are within the SNMP study area and are included in the overall
basin analysis. Seven of the sub-basins have less than three wells for some or all of the
constituents. A significant portion of the region is sparsely or not populated and, therefore, has
limited well data available on GAMA and NWIS. Per the Regional Board, three wells per sub-basin
are preferred for statistical significance. The last two rows of the table are the number of GAMA
and NWIS sourced wells for each constituent. For both sources, the well count differs for each
constituent because each well was monitored for a different set of constituents.

As mentioned earlier, the constituents investigated in the SNMP include TDS, nitrate, chloride,
arsenic, chromium, fluoride and boron. The average concentrations, or baseline conditions, of

! http://geotracker.waterboards.ca.gov/gama/
2 http://waterdata.usgs.gov/nwis
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each constituent were determined for each sub-basin and for the groundwater basin as a whole,
see Table 3-2. No data from the 2001-2010 timeframe was available for the Chaffee, Finger
Buttes, and Oak Creek sub-basins.

There are distinct water quality differences presented between sub-basins. Water quality for wells
can also vary by depth. A discussion regarding vertical partitioning of water quality was requested
by the Lahontan Regional Board. However, the data available from the GeoTracker GAMA or
USGS NWIS databases is insufficient for water quality analysis by vertical partitioning.

Most of the water quality data for the investigated constituents were measured at levels that were
well below the DLR, a parameter set by CDPH for most regulated analytes. The DLR parameters
are not laboratory specific and are independent of the analytical methods used. Most State
certified laboratories are capable of achieving a detection limit that is lower than or equal to the
DLR. Chloride and TDS do not have a DLR.

Figures 3-1 through 3-14 illustrate the mean concentration of each constituent by well and by
sub-basin. The well locations were mapped using approximate latitude and longitude coordinates
downloaded from the GAMA and NWIS databases. Many coordinate locations represent a cluster
of wells (multiple wells using the same coordinates).

The groundwater basin has generally good water quality. The overall basin concentration of each
constituent meets the SNMP water quality management goals. Compared to the other sub-basins,
North Muroc and Peerless generally have higher concentrations of TDS, chloride, chromium,
fluoride, and boron. This is not a concern, however, as the concentrations for these constituents
meet all drinking water regulations. As discussed in the previous section, these constituents are
naturally occurring.

Arsenic is a concern in the Antelope Valley. The elevated arsenic concentrations in the Gloster,
Neenach, North Muroc, Peerless, and Willow Springs sub-basins exceed the regulatory drinking
water and SNMP water quality management goals. High arsenic in groundwater is naturally
occurring, resulting from dissolution of rocks and minerals. Arsenic concentrations above the MCL
of 10 ug/L are not used for potable applications. Wells with concentrations above the MCL are
typically treated to remove arsenic, blended to dilute arsenic concentration, or shut down.
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3.2.1 GeoTracker Groundwater Ambient Monitoring and Assessment Database

The State Board’s GeoTracker GAMA database integrates data from State and Regional Boards,
CDPH, Department of Pesticide Regulation (DPR), Department of Water Resources (DWR),
USGS, and Lawrence Livermore National Laboratory (LLNL). The GAMA database was used to
download historical water quality data for municipal water supply wells in the Antelope Valley.

The search parameters were selected based on the following criteria:

Datasets: Supply Wells — CDPH

GIS Layer: Groundwater Basins

Groundwater Basin: Antelope Valley (6-44)

Well Type: Wells With Results

Constituents: Arsenic (MCL=10 pg/L), Boron (NL=1 mg/L), Chloride (SMCL=500 mg/L),
Chromium (MCL=50 pg/L), Fluoride (MCL=2 mg/L), Nitrate as NO3; (MCL=45 mg/L) and
Total Dissolved Solids (SMCL = 1000 mg/L)

6. Timeline: All Years

abrwn=

A data file for each constituent was exported separately. The data included the following fields:
well ID, well name, approximate latitude, approximate longitude, chemical, qualifier, result, units,
date, dataset category, dataset source, county, regional board, groundwater basin name, assembly
district and senate district.

The approximate latitude and longitude coordinates of the CDPH supply wells are within one mile
of the actual locations. Each set of well coordinates is a cluster of wells. The wells depicted in
Figures 3-1 through 3-14 may represent multiple water supply wells. The location of each well in
terms of sub-basin was determined by mapping the coordinates with ArcGIS software.

The downloaded data was then verified and filtered. The units for each sample entry were verified
to ensure that they were consistent for the same chemical. Only samples tested within the 10-year
baseline period of 2001-2010 were selected. Samples tested before and after the 10-year window
were excluded. Future GAMA data should be reviewed to correct any errors in reported values
due to incorrect units or values.

Nitrate as NO; data is available from GAMA. This data was converted to nitrate as nitrogen (N) by
dividing each number by the molecular weight ratio of NO3 to N (approximately 4.4).

3.2.2 USGS National Water Information System Database

As part of the USGS program for disseminating water data within USGS, to USGS cooperators,
and to the general public, the USGS maintains a distributed network of computers and fileservers
for the acquisition, processing, review, and long-term storage of water data. This distributed
network of computers is called the NWIS. Many types of data are stored in NWIS, including
comprehensive information for site characteristics, well-construction details, time-series data for
gage height, streamflow, groundwater level, precipitation, and physical and chemical properties of
water. Additionally, peak flows, chemical analyses for discrete samples of water, sediment, and
biological media are accessible within NWIS.

USGS data is obtained on the basis of category, such as surface water, groundwater, or water
quality, and by geographic area. Further refinement is possible by choosing specific site-selection
criteria and by defining the output desired. The data originates from all 50 states, plus border and
territorial sites, and include data from as early as 1899 to present. Of the over 1.5 million sites with
NWIS data, the vast majority are for wells; however, there are thousands of sites with streamflow
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data, many sites with atmospheric data such as precipitation, and about 10,900 of the sites provide
current condition data. The groundwater observations used in this plan were obtained for the
Antelope-Fremont Valleys hydrologic unit, designated by the code 18090206 by USGS.

Individual well location coordinates were determined using the USGS site number for each well.
The USGS well site-numbering system is based on the grid system of latitude and longitude and
provides the geographic location of the well and a unique number for each site. The number
consists of 15 digits: the first 6 digits denote the degrees, minutes, and seconds of latitude; the
next 7 digits denote degrees, minutes, and seconds of longitude; and the last 2 digits are a
sequential number for wells within a 1-second grid. In the event that the latitude-longitude
coordinates for a well are the same, a sequential number such as “01,” “02,” and so forth, would be
assigned as one would for wells.

The location of each well in terms of sub-basin was determined by using the well coordinates given
by the site numbers and identifying the sub-basin location in a map created using ArcGIS software.
Only data from the 2001 to 2010 baseline period were considered in the analysis.

3.3 Current Salt and Nutrient Characterization of the Groundwater Basin

For the initial analysis of this plan, the current water quality of the groundwater basin is assumed to
be equivalent to the average water quality during the baseline period between 2001 and 2010 (see
Table 3-2). In future analyses as part of the monitoring plan (see Section 5 regarding the SNMP
monitoring plan), the current water quality will be determined by calculating the average water
quality concentrations for the most recent 5-year period.

3.4 Salt and Nutrient Characterization of the Source Water

Imported and surface water used for potable supply may undergo treatment at one of the region’s
four water treatment plants. Recycled water may originate from five different wastewater treatment
plants in the Antelope Valley. Table 3-3 provides source water quality information for the
constituents identified in Section 3.1. Along with water quantity projections, this information was
used in determining the basin’s salt/nutrient loadings for the 25-year projection period.

The water imported to the Antelope Valley is of high quality and the average concentrations
calculated for each of the SNMP constituents meet drinking water standards. Stormwater is
considered a high quality water, because it contains low concentrations of most constituents,
including salts and nutrients. Because of its high quality, it is desirable to maximize the use of
stormwater for groundwater recharge to lower constituent concentrations in the basin. Thus, the
Antelope Valley IRWMP stakeholders have identified projects that utilize stormwater to augment
groundwater recharge. For the most part, the recycled water available in the Antelope Valley is
also high quality and meets most drinking water standards. Recycled water produced by the
Edwards Air Force Base tend to be higher in salt and nutrient concentration (e.g., TDS, nitrate, and
chloride) which is probably due to source water coming from higher concentration supplies. The
groundwater used in that area is typically pumped from the lower aquifer, which has a much higher
mineral content than the middle and upper aquifers of the southern regions. Rosamond
Community Services District treats wastewater to secondary standards and is undergoing
treatment plant upgrades and expansion to produce tertiary treated recycled water. The first phase
of the upgrades has been completed, but the reuse expansion is still underway.
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3.5 Fate and Transport

Historically, groundwater in the basin generally flows north from the San Gabriel Mountains and
south and east from the Tehachapi Mountains toward the Rosamond, Buckhorn, and Rogers dry
lakes (DWR 2004). The general direction of groundwater flow is illustrated with groundwater level
contours in Figure 3-15. In the Neenach sub-basin, groundwater flows to the northeast. In the
Pearland sub-basin, groundwater generally moves from the southeast to northwest. In the
Lancaster sub-basin, groundwater flows from areas of natural recharge to the low water altitude
areas in the south-central part of the sub-basin.

Fate and transport refers to the way constituents move through the environment, from the source
to how they arrive at their ultimate destinations.

The fate and transport of TDS and chloride in groundwater is influenced by groundwater flow which
is governed by hydraulic gradients. Average TDS concentrations in the Antelope Valley
Groundwater Basin are below the recommended SMCL. Chloride is soluble in water and moves
freely with water through soil and rock. Chloride is not readily consumed by microorganisms, so it
is more persistent than nitrate and likely to leach into groundwater (USGS 2004). Average chloride
levels in the Antelope Valley Groundwater Basin are well below the recommended SMCL.

Elevated concentrations of nitrate are commonly found at shallow water-table depths. However,
studies show that water and nitrate transport from the root zone to the water table follow
preferential flow paths with potential to reach deeper portions of the soil vadose zone and the
water table, with limited denitrification. Geologic and hydraulic parameters vary substantially
causing high spatial variability of nitrate transport. But in general, nitrate is soluble and mobile at
the concentrations typically found in soil and may leach into groundwater. Ammonium (NH,") is
strongly adsorbed by most soils and thus is not a concern.

Although movement of nitrate with percolating water through the unsaturated zone may take many
years to reach groundwater, long-term increases are possible where aquifers are recharged by
nitrate-rich water such as recycled water. In the saturated zone, groundwater movement is
generally slow and there is little mixing. For that reason, nitrate contamination is generally
localized and can possibly continue for decades after nitrate contaminant sources are eliminated
because of the slow rate of movement and lack of dilution.

Fortunately, nitrate levels in the groundwater basin are well below the MCL.
Arsenic, boron, fluoride, and chromium in the region’s groundwater mainly originate from natural

sources, such as rock and soil, as water moves through the ground and dissolves minerals and
salts from the rock formations.
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3.6 Current and Future Projects

To assess salt and nutrient impacts in the Antelope Valley, current and future projects having the
potential to significantly contribute to salt and/or nutrient impacts to the Antelope Valley
Groundwater Basin were identified. Details of these projects are described below. Initially,
projects having the potential to impact the salt and nutrient content of Antelope Valley Groundwater
Basin were identified from the projects listed in the 2007 AVIRWMP. The SNMP stakeholder group
added and deleted projects to and from the project list, as necessary and as a result of meeting
discussions. A project was deleted from the list if it was deemed irrelevant to this SNMP due to the
project’'s implementation date occurring after the SNMP future planning period (2011-2035) or the
project was not expected to impact the basin salt and/or nutrient levels. At the time of
development of this SNMP, some projects were in the early stages of development, such as the
concept phase, and were not included due to insufficient information to assess impacts. Inclusion
of additional projects in future updates to the SNMP necessitates evaluation of project details for
relevance, such as those listed in the SNMP “Project Identification Form”. The blank and
completed project identification forms are included in Appendix E.

Figure 3-16 is a map showing the locations of the identified SNMP projects within the Antelope
Valley groundwater basin. Figure 3-17 shows the SNMP project locations within the Lancaster
sub-basin.

3.6.1 Project Summary Descriptions

1. Amargosa Creek Recharge Project

Proposed by the City of Palmdale, this project consists of multiple proposed improvements
(overall project is the Upper Amargosa Creek Flood Control, Recharge, and Habitat
Restoration Project), one of which includes expanding the size and capacity of spreading
grounds to increase the natural recharge of the underlying aquifer. The recharge
component includes eight basins to recharge groundwater using raw State Water Project
water and stormwater runoff from the Amargosa Creek Watershed. Recharge volumes are
dependent on available supply and annual precipitation, anticipated averages are listed
below in Table 3-4.

2. Antelope Valley Water Bank

The project is owned by the Valley Mutual Water Company, which operates the bank within
the structure of the Semitropic-Rosamond Water Bank Authority (SRWBA). At full build-out,
the water banking project will provide up to 500,000 acre-feet of storage and the ability to
recharge and recover up to 100,000 AFY of water for later use when needed. The project
recharges water from the State Water Project into storage using recharge basins and will
use new and existing wells and regional conveyances to recover water for delivery. The
project is being constructed in phases and currently has 320 acres of operational
percolation pond capacity.

3. Eastside Banking and Blending Project
Operational water recharge and recovery site providing a supplemental potable source of
water for the AVEK Eastside Water Treatment Plant. The project will involve State Water
Project water spread over local recharge basins, storing water for future recovery during dry
or drought years. This alternative potable water supply will be used for periodic substitution
or supplementation to the Eastside plant.
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4. Edwards Air Force Base Air Force Research Laboratory Treatment Plant
The Edwards Air Force Base (EAFB) Air Force Research Laboratory (AFRL)
Treatment Plant produces secondary effluent. The effluent is discharged to onsite
evaporation ponds.

5. EAFB Main Base Wastewater Treatment Plant
The EAFB Main Base Wastewater Treatment Plant (WWTP) discharges treated domestic
wastewater. The facility collects, treats and disposes of a design 24-hour daily average
flow of 2.5 million gallons per day (MGD) and a design peak daily flow of 4.0 MGD from the
housing, main base, north base and south base areas. The facility is designed to produce
tertiary treated effluent and has the capacity to hold up to 3,000 gallons per day of
seepage. For three months of the year during winter, the effluent is discharged to onsite
evaporation ponds. The effluent is used to irrigate the golf course for the remainder of the
year.

6. EAFB Evaporation Ponds
The evaporation ponds receive effluent from the EAFB AFRL Treatment Plant and the
EAFB Main Base WWTP.

7. EAFB Golf Course Irrigation
The golf course is the largest user of recycled water at the EAFB. It receives the tertiary
effluent from the EAFB Main Base WWTP as irrigation water during the warmer months of
the year.

8. Lancaster WRP Upgrade and Expansion
The upgrade and expansion project was completed in 2012. The major components were
upgraded wastewater treatment facilities, recycled water management facilities, and
municipal reuse. Wastewater treatment processes were upgraded to meet tertiary recycled
water requirements prescribed in CDPH’s Title 22.

9. Lancaster WRP Eastern Agricultural Site
Existing agricultural site using recycled water produced by the Lancaster WRP. Per
Regional Board requirements, recycled water is applied to the crops at agronomic rates,
based on the needs of the crop plant, with respect to water and nitrogen, to minimize deep
percolation from the root zone to the groundwater table of the applied recycled water.

10. Lancaster WRP Environmental Maintenance Reuse

Disinfected tertiary recycled water produced by the Lancaster Water Reclamation Plant
(WRP) is used for environmental maintenance at Apollo Community Regional Park (Apollo
Park) and Piute Ponds. Since 1972, Apollo Park has been using recycled water to fill a
series of lakes that are used for recreational fishing and boating. Piute Ponds are located
on Edwards Air Force Base Property and uses recycled water to maintain marsh-type
habitat. Flows below do not include water from Apollo Park lakes that is used for landscape
irrigation within the park.

11. Multi-use/Wildlife Habitat Restoration Project
Duck Hunting Club (Wagas Land Company) in both Kern and Los Angeles County, started
in 1925. The Antelope Valley region is a flyaway zone for many migratory birds flying south
and the Club has been preserving habitat. The Club is coordinating with Waterworks to
replace their groundwater use with recycled water. The Club would also allow Waterworks
to use a portion of the property for banking.
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12. North Los Angeles/Kern County Regional Recycled Water Project

The recycled water project is the backbone for a regional recycled water distribution system
in the Antelope Valley. The proposed system is sized to distribute recycled water for
irrigation and other approved uses throughout the service area and also deliver recycled
water for recharge areas. Construction is phased over time and portions are already
complete. The first phase was implemented in 2009. The flow projection below is based
on project components being complete and excludes flows to the Palmdale Hybrid Power
Plant (3,400 AFY) and groundwater recharge.

13. Palmdale Hybrid Power Plant Project
Construction of a 570 Mega-Watt electricity generating facility. The power plant will be a
hybrid design, utilizing natural gas combined cycle technology and solar thermal
technology. The plant is projected to use approximately 3,400 AFY of recycled water and
will employ “zero liquid discharge” design.

14. Palmdale Recycled Water Authority Recycled Water Project
The recycled water project is the recycled water distribution system for the Palmdale
Recycled Water Authority (PRWA). Construction is phased over time and the first portion to
serve McAdam Park was completed and implemented in 2012.

15. Paimdale WRP Upgrade and Expansion
The upgrade and expansion project was completed in 2011. The major components were
upgraded wastewater treatment facilities, recycled water management facilities, and
municipal reuse. Wastewater treatment processes were upgraded to meet tertiary recycled
water requirements prescribed in CDPH’s Title 22.

16. Palmdale WRP Agricultural Site
Existing agricultural site using recycled water produced by the Palmdale WRP. Per
Regional Board requirements, recycled water is applied to the crops at agronomic rates,
based on the needs of the crop plant, with respect to water and nitrogen, to minimize deep
percolation of the applied recycled water from the root zone to the groundwater table.
Additional land was acquired for future agricultural operations. Infrastructure is in place, but
not is currently used.

17. Rosamond Community Services District (RCSD) WWTP
The plant, owned and operated by RCSD, produces both secondary and tertiary treated
recycled water. The capacity of the secondary treatment is 1.3 MGD, while the tertiary
capacity is 0.5 MGD. The design to upgrade the tertiary treatment capacity to 1.0 MGD is
complete. However, the construction is on hold indefinitely due to lack of funding.

18. RCSD WWTP Evaporation Ponds
The evaporation ponds receive effluent from the RSCD WWTP.

19. Water Supply Stabilization Project (WSSP-2)
Imported water stabilization program that utilizes State Water Project (SWP) water
delivered to the Antelope Valley Region’s west side for groundwater recharge during wet
years for supplemental supply during dry years and to meet peak summer demand. This
project includes facilities necessary for the delivery of untreated water for indirect recharge
(percolation basins) and wells and pipelines for raw water and treated water extraction and
conveyance.
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Additional projects were considered, but had implementation dates after the 2035 SNMP planning
horizon or had insufficient project details. The projects include:

e Amargosa Water Banking and Stormwater Retention Project

This project would recharge a blend of recycled water from the Lancaster WRP with
stormwater and/or treated imported water at a 100-acre stormwater basin in the City of
Lancaster. The pilot project would allow extraction of 2,500 AFY. Ultimately, this recharge
project would recharge 50,000 AFY of blend water, consisting of 40,000 AFY of imported
water and 10,000 AFY of recycled water. The project would extract an average of 48,000
AFY of recharged water via a new well field and deliver the water to wholesaler/retailer
distribution system(s) and private agricultural users.

e Barrel Springs Detention Basin and Wetlands
Proposed by the City of Palmdale, this project will provide flood control for the City of
Palmdale and provide for wetland enhancement and habitat protection. The project
includes the construction of an 878 AF detention basin in the Barrel Springs area.

e Hunt Canyon Groundwater Recharge & Flood Control Basin
Proposed by the Palmdale Water District, this project entails construction of a new 3,000
AF detention/recharge basin. The basin would be used to store raw aqueduct water to
allow recharge into the aquifer and would act as a detention basin during severe storms.

e Littlerock Creek Groundwater Recharge and Recovery Project
This project would involve groundwater recharge using a blend of recycled water, from the
Palmdale Water Reclamation Plant, imported water and local stormwater. Completion of a
feasibility study is expected in 2015.

3.6.2 Project Water Volume Projections

Table 3-4 shows the water volume projections, associated with current and future projects, for the
25-year planning period (2011-2035). This planning period parallels the planning horizon for the
Antelope Valley IRWMP, 2013 Update, and the 2010 Integrated Regional Urban Water
Management Plan for the Antelope Valley (LACWD, June 2011). These projections will allow the
stakeholder group to analyze the salt and nutrient impacts the projects may have on the basin.
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Section 4: Basin and Antidegradation
Analysis

4.1 Antidegradation Policy

In 1968, the State Board adopted Resolution No. 68-16, “Statement of Policy with Respect to
Maintaining High Quality of Waters in California,” establishing an Antidegradation Policy for the
protection of water quality in California. The Resolution states that whenever the existing quality of
a water is better than the applicable established water quality objectives, such existing quality shall
be maintained until it has been demonstrated to the State that any change will be consistent with
the maximum benefit to the people of the State, will not unreasonably affect present and
anticipated beneficial use(s) of such water and will not result in water quality less than that
prescribed by the respective Regional Board.

In order to determine whether the projects, identified in Section 3, if implemented, will satisfy the
Antidegradation Policy, the following were performed:

1. Identified the Beneficial Uses of the Antelope Valley Groundwater Basin
Identified the water quality objectives established by the Regional Board and other criteria
to protect the beneficial uses of the Antelope Valley Groundwater Basin

3. Projected whether the identified projects, if implemented, will significantly change the water
quality of the Antelope Valley Groundwater Basin

4. Determined whether any projected changes to the groundwater would exceed water quality
objectives or unreasonably affect beneficial uses of the groundwater

5. Demonstrated whether any projected change would be consistent with the maximum
benefit to the people.

The State Board determined that the use of recycled water, in accordance with the Recycled Water
Policy, which supports the sustainable use of groundwater and/or surface water, which is
sufficiently treated so as not to adversely impact public health or the environment and which ideally
substitutes for use of potable water, is presumed to have a beneficial impact. The Recycled Water
Policy also discusses State mandates to increase recycled water use while protecting water
quality. Increased use in the region is especially critical given the basin’s limited supply, potential
climate change impacts, and threatened imported water supply. Recycled water produced and
used in the Antelope Valley is regulated by the Regional Board and must meet environmental and
health standards established for its intended use. As discussed in the AV IRWMP and Water
Plans of the Antelope Valley Region’s water and municipal agencies, there are plans to increase
recycled water use in the Antelope Valley in order to decrease the demand for potable supplies
while potentially increasing their availability and reliability.

To satisfy the Antidegradation and Recycled Water Policies, the basin background groundwater
quality and the potential water quality impacts of the projects, identified in Section 3, on the
Antelope Valley Groundwater Basin were examined. In order to assess the groundwater and the
impacts of these projects, the basin’s water quality goals, with respect to the SNMP constituents of
concern, were selected based on protecting the groundwater’s beneficial uses, as discussed later
in this Section. To assess the magnitude of the basin’s need for water quality protection, the
baseline “assimilative capacity” for each SNMP constituent of concern was determined by
subtracting the baseline concentrations established in Section 3 from the SNMP water quality
management goals. Constituent balances for those constituents with a significant potential to
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exceed water quality management goals (i.e., TDS and arsenic) were created and projections were
calculated using an instantaneous mixing model for the groundwater basin. Included in the model
are calculated impacts of the identified projects in various scenarios, including simulated drought
conditions, over the 25-year planning period (2011-2035). The results from the 25-year scenarios
were used to predict results over longer periods. Then, the groundwater quality projections that
were calculated using the model were compared to the assimilative capacities for each SNMP
constituent of concern to determine whether significant degradation of the water would occur if the
SNMP projects are to be implemented as planned. In addition, future salt and nutrient
concentrations will be monitored (as described in Section 5) to evaluate actual water quality and
predictions as compared to the SNMP water quality management goals to ensure consistency with
the Antidegradation Policy.

4.2 Beneficial Uses

As a regulatory agency, the Lahontan Regional Board’s primary responsibility is to protect water
quality within its jurisdiction, under which the Antelope Valley falls. The Regional Board adopted
and implemented the “Water Quality Control Plan for the Lahontan Region” (Basin Plan; Regional
Board 1995), which, among other functions, sets forth water quality standards for the surface and
groundwater within the Regional Board’s jurisdiction. The Basin Plan includes the designated uses
of water within the Lahontan Region and the narrative and numerical objectives which must be
maintained or attained as a means to protect those uses.

The Regional Board has designated the following beneficial uses to the Antelope Valley
Groundwater Basin (Basin Unit 6-44):

e Agricultural Supply (AGR): Beneficial uses of waters used for farming, horticulture, or
ranching, including, but not limited to, irrigation, stock watering, and support of vegetation
for range grazing.

o Freshwater Replenishment (FRSH): Beneficial uses of waters used for natural or artificial
maintenance of surface water quantity or quality (e.g., salinity).

e Industrial Service Supply (IND): Beneficial uses of waters used for industrial activities that
do not depend primarily on water quality including, but not limited to, mining, cooling water
supply, geothermal energy production, hydraulic conveyance, gravel washing, fire
protection, and oil well repressurization.

e Municipal and Domestic Supply (MUN): Beneficial uses of waters used for community,
military, or individual water supply systems including, but not limited to, drinking water

supply.

The beneficial uses for groundwater listed in the Basin Plan are for each groundwater basin or sub-
basin as an entirety. The Regional Board recognizes that, in some areas, useable groundwater
occurs above or below an aquifer of highly mineralized groundwater, which can contain
concentrations of dissolved solids and metals, such as arsenic, unsuitable for drinking water.
Therefore, a beneficial use designation in the Basin Plan does not indicate that all of the
groundwaters in that particular location are suitable (without treatment) for a designated beneficial
use. However, all waters in the Lahontan Region are designated as MUN unless they have been
specifically exempted by the Regional Board through adoption of a Basin Plan amendment after
consideration of substantial evidence to exempt such water. A MUN exemption has not been
adopted for the Antelope Valley Groundwater Basin or any of its sub-basins.
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4.3 Water Quality Objectives and Other Criteria

Water quality objectives are the allowable limits or levels of water quality constituents established
for the beneficial uses of water or the prevention of nuisance within a specified area. Therefore,
the Regional Board established water quality objectives for the waters within the Lahontan Region
that it considers protective of the designated beneficial uses. The general methodology used in
establishing water quality objectives involves, first, designating beneficial water uses, and second,
selecting and quantifying the water quality parameters necessary to protect the most vulnerable
(sensitive) beneficial uses. As additional information is obtained on the quality of the Lahontan
Region’s waters and the beneficial uses of those waters, certain water quality objectives may be
updated to reflect the levels necessary to protect those beneficial uses. Revised water quality
objectives would then be adopted as part of the Basin Plan by amendment.

The Regional Board has not established water quality objectives specific to the Antelope Valley
Region. However, water quality objectives have been established that apply to all groundwaters in
the Lahontan Region. These objectives are aimed to be protective of the beneficial uses assigned
to the groundwater basins.

The water quality objectives that apply to groundwater designated as MUN are based on drinking
water standards specified in Title 22 of the California Code of Regulations (CCR). Table 4-1 lists
the water quality objectives associated with salts and nutrients that are applicable to the MUN
designated groundwaters. The MUN water quality objectives for arsenic, chromium, fluoride, and
nitrate are based on the Title 22 CCR drinking water primary Maximum Contaminant Levels
(MCLs), which are health-based. While there are primary MCLs for nitrite and nitrate plus nitrite,
only nitrate is examined in this SNMP because nitrite is not typically observed above detection
levels in samples from the Antelope Valley groundwater. The MUN water quality objectives for
total dissolved solids (TDS) and chloride are based on the Title 22 CCR Secondary Maximum
Contaminant Levels (SMCLs) determined for “Consumer Acceptance,” although no fixed consumer
acceptance contaminant level has been established. According to Title 22 CCR, constituent
concentrations lower than the “Recommended” contaminant levels are desirable for a higher
degree of consumer acceptance. Constituent concentrations ranging up to the “Upper’
contaminant levels are acceptable if it is neither reasonable nor feasible to provide more suitable
waters. Constituent concentrations ranging to the “Short Term” contaminant level are acceptable
for community water systems on a temporary basis pending construction of treatment facilities or
development of acceptable new water sources or on a case-by-case basis.

Table 4-1: Lahontan Basin Plan MUN Water Quality Objectives

Constituent Units MUN Water Quality Objective
Arsenic Mg/l 10
Chromium, total pg/L 50
Fluoride mg/L 2
Nitrate mg/L as N 10
Total dissolved solids mg/L 500 (recommended)/1000 (upper)/1500 (short term)
Chloride mg/L 250 (recommended)/500 (upper)/600 (short term)
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In California, boron is not regulated in drinking water and therefore, there is no established drinking
water MCL for boron. However, the California Department of Public Health (CDPH) has
established a health-based advisory level, or “notification level,” for boron at 1000 pg/L. An
exceedance of the notification level does not pose a significant health risk but may, in certain
cases, warrant notification to the local governing bodies pursuant to the California Health & Safety
Code. Notification levels are non-regulatory and are established by CDPH as precautionary
measures for constituents that may be considered candidates for establishment of MCLs, but have
not yet undergone or completed the regulatory standard-setting process prescribed for MCL
development and are not drinking water standards.

To examine the appropriate water quality to protect AGR uses, Regional Board staff suggested
using the State Board’s online searchable database of water quality based numeric thresholds.’
These thresholds may be used to assess whether beneficial uses of surface water or groundwater
are likely to be impaired or threatened. The thresholds listed under “Agricultural Water Quality
Goals” in the database are based on the paper, “Water Quality for Agriculture,” published by the
Food and Agriculture Organization of the United Nations in 1985, and containing guidelines on
water quality protective of various agricultural uses of water, including irrigation of various types of
crops and stock watering. Information on each of SNMP constituents was retrieved from the
database and the thresholds listed under “Agricultural Water Quality Goals” were compiled. The
listed thresholds for each constituent are listed in Table 4-2.

Crop information for the Antelope Valley Region was found in Los Angeles County Annual Crop
Reports and Kern County Annual Pesticide Use Reports (Beeby et al. 2010). According to the
reports, the following crops are grown in the region:

e Alfalfa, hay & other grains e Peaches

o Apples e Pears

e Carrots e Plums

e Cherries e Potatoes

o Grapes e Pumpkins

e Miscellaneous nursery e Squash

e Nectarines e \Watermelons
e Onions

“Water Quality for Agriculture” suggests that a maximum chloride concentration of 106 mg/L will not
restrict the use of water as agricultural supply, especially if the water used is for irrigation of
avocadoes, strawberries, or Indian Summer raspberries, which are sensitive to high concentrations
of chloride. These crops are not commercially grown in the Antelope Valley and are not expected
to be grown in the future. The next most chloride sensitive crops listed in “Water Quality for
Agriculture” and that are grown in the Antelope Valley region are a variety of grapes, stone fruits,
and citrus crops, which have a chloride tolerance maximum of 238 mg/L. The chloride threshold
level of 238 mg/L is comparable to the recommended drinking water standard of 250 mg/L.

“Water Quality for Agriculture” indicates that the guideline provided for fluoride reflects the then-
current information available and is supported by only limited, long-term field experience. The
value is conservative, meaning that if the suggested limit is exceeded, toxicity to the plant may not
occur.

The IND beneficial use by definition does not depend primarily on water quality, so water quality
objectives do not apply. The FRSH beneficial use option for the groundwater is currently not being

' Accessible at http://www.waterboards.ca.gov/water_issues/programs/water_quality goals/.
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utilized and there are presently no related established water quality objectives for this use in the
Antelope Valley.

Table 4-2: Recommended AGR Water Quality Thresholds

Constituent Units Recommended AGR Water Quality Thresholds

Arsenic Mg/l 100
Chromium, total pg/L none
Fluoride mg/L 1

Nitrate mg/L as N none
Total dissolved solids mg/L 450
Chloride mg/L 238
Boron Mg/l 700

4.4 SNMP Water Quality Management Goals

As mentioned earlier, the purpose of developing the AV SNMP is to address the management of
salts and nutrients to maintain water quality objectives and support beneficial uses. Considering
the regulations and recommendations discussed and the purpose of this SNMP, certain water
quality objectives and other levels were assigned as the SNMP water quality management goals.
These levels are listed in Table 4-3 below. The SNMP water quality management goals are meant
to serve as a management and planning tool for groundwater quality and not to serve as a basis
for regulatory or discharge limits.

The SNMP water quality management goals for arsenic, chromium, and nitrate are based on the
primary drinking water MCLs. The goal for boron is based on the AGR beneficial use threshold
and the CDPH notification level. The goal for fluoride is based on the AGR beneficial use
threshold and the MCL.

Per direction from the Regional Board, the goals for chloride and TDS are based on the baseline
basin or sub-basin groundwater quality. If the basin’s baseline groundwater quality is below the
TDS or chloride constituent’s respective AGR water quality threshold, the AGR threshold is
assigned as the SNMP water quality management goal for that particular constituent in the basin.
If the basin’s baseline groundwater quality exceeds the AGR threshold, the recommended SMCL,
or the upper SCML in the case that the recommended SCML is exceeded, is assigned as the
SNMP water quality management goal for that particular constituent in the basin. The same
strategy is used for assigning SNMP management goals to the sub-basins. Comparisons of the
SNMP water quality management goals with the sub-basin average water quality are depicted in
Figure 4-1. All of the SNMP water quality management goals are consistent with the Basin Plan.
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Table 4-3: SNMP Water Quality Management Goals

SNMP Water Quality

Constituent Units MUN AGR Management Goals
Arsenic Mg/l 10 100 10
Chromium, total Mg/l 50 none 50
Fluoride mg/L 2 1 1-2°
Nitrate mg/L as N 10 none 10
Total dissolved solids mg/L 500-1000-1500 450 450-500-1000°
Chloride mg/L 250-500-600 238 238-250-500°
Boron mg/L 12 0.7 0.7-1°

a. California Notification Level
b. Basin and sub-basin goals are based on baseline groundwater quality
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4.5 Assimilative Capacity

The Recycled Water Policy defines assimilative capacity for a constituent as the difference
between a water quality objective and the mean concentration of the basin or sub-basin. Because
specific numerical water quality objectives are not established for the Antelope Valley Groundwater
Basin, the baseline assimilative capacity in this SNMP is calculated as the difference between the
SNMP water quality management goal for a particular constituent and the mean baseline
concentration of the basin or sub-basin. The SNMP constituents’ baseline concentrations, as
discussed in Section 3, are based on the water quality data from GAMA and NWIS for the period
from 2001 through 2010. Baseline water quality was presented in Table 3-1 and baseline
assimilative capacities for the Antelope Valley basin and sub-basins are shown in Table 4-4. A
negative calculated value for assimilative capacity indicates that the baseline water quality already
exceeds the SNMP water quality management goal and there is no assimilative capacity at this
time for that particular constituent.

The magnitude of assimilative capacity for the sub-basins can be visualized in Figure 4-1 as the
amount between the bar graph value and the SNMP water quality management goal. For the four
sub-basins with planned projects (Lancaster, Neenach, Buttes, and Pearland), the only absence of
assimilative capacity is with arsenic in the Neenach sub-basin. A small amount of arsenic
assimilative capacity is available for the Antelope Valley Groundwater Basin and the Lancaster
sub-basin and a small amount of TDS assimilative capacity is available for the Neenach sub-basin.

In regards to the remainder sub-basins, while some of the sub-basins lack assimilative capacity for
certain constituents, it is important to note that none of the projects identified in Section 3 are
expected to affect these groundwaters due to proximity and because these sub-basins’
groundwaters are upstream of the projects. Also, much of the groundwater quality exceedances
are due to natural causes, such as with arsenic and boron, and meeting water quality goals would
most likely require treatment.

Gloster, North Muroc, Peerless, and Willow Springs sub-basins have groundwater quality
exceeding the arsenic SNMP water quality management goal, and therefore, have no assimilative
capacity with regards to arsenic. The high arsenic values have been known in the area to be
naturally occurring, due to the movement of water through the basin rocks and soils.

North Muroc, Peerless, and West Antelope sub-basin average concentration of boron exceeded
the level that “Water Quality for Agriculture” (Ayers & Westcot 1985) suggested for non-restricted
agricultural use. Thus, these sub-basin areas may not be suitable or preferable for some boron-
sensitive crops. However, all the sub-basins have assimilative capacity with respect the CDPH
notification level for boron.

All the sub-basins have assimilative capacity with regards to chloride. However, the North Muroc
sub-basin has an average groundwater quality of approximately 200 mg/L chloride and an
assimilative capacity with respect to chloride of only approximately 36 mg/L. The remaining sub-
basins have over 165 mg/L of chloride assimilative capacity, which is much greater than the
ambient concentrations and thus considered ample.

All the sub-basins have assimilative capacity with regards to nitrate. The Pearland sub-basin has
the highest average nitrate groundwater quality, calculated as over 4 mg/L as nitrogen. The
assimilative capacity is slightly greater than this concentration, calculated at approximately 6 mg/L
as nitrogen, and thus considered ample. Very localized exceedances of the nitrate SNMP water
quality management goal have been known to occur within the Antelope Valley and these
situations are mitigated by individual clean-up and remediation programs overseen by the Regional
Board. Average conditions of the sub-basins do not exceed these goals.
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Only the Peerless sub-basin has an average fluoride concentration that exceeds the level listed in
the State Board’s online searchable database of water quality based numeric thresholds for non-
restricted agricultural use. So, this sub-basin area may not be suitable or preferable for some
fluoride-sensitive crops. However, all the sub-basins have assimilative capacity with respect to
fluoride and the drinking water MCL.

With respect to TDS, the North Muroc and Peerless sub-basins have average concentrations that
do not meet the TDS-sensitive agricultural use level of 450 mg/L or the drinking water
recommended SMCL of 500 mg/L, but have assimilative capacity with respect to the upper SMCL
of 1000 mg/L. The rest of the sub-basins have assimilative capacity with respect to the 450 mg/L
level.
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4.6 Saltand Nutrient Balance

To assess the salt and nutrient impacts of current and future projects and water uses within the
Antelope Valley, projected constituent loadings and unloadings, with respect to the SNMP
constituents of concern were determined. Further extensive calculations were performed for
predicting TDS and arsenic impacts. Other constituents were not further examined because the
assimilative capacities of the basin with respect to those constituents are large proportions of their
respective SNMP water quality management goals and impacts from water use are not expected to
significantly increase the basin concentrations. Further discussion on the selection process is
presented later in this section.

Conceptual mass balance and concentration models were developed for the constituents of
concern by taking into consideration the use of water within the Antelope Valley Groundwater
Basin and by making reasonable assumptions of the constituent concentrations and loadings.

Figure 4-2 depicts the direct loading and unloading of water, salts, and nutrients in and out of the
groundwater aquifer. Return flows from agricultural irrigation, outdoor municipal and industrial
(M&I) water use, and on-site waste disposal systems (such as septic tanks and leach fields), along
with natural recharge from precipitation and mountain runoff are considered sources of direct
loading to the groundwater. Aquifer recharge projects may also directly load salts and nutrients to
the groundwater aquifer. Since the Antelope Valley is a closed basin, the only major outflow is
groundwater pumping. Subsurface inflow from other basins and subsurface outflow of the aquifer
are considered insignificant.

Figure 4-2: Aquifer Loading/Unloading
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Figure 4-3 depicts the conceptual model of the constituent balance, which takes into consideration
the water balance of the various types of water entering and exiting the groundwater basin. The
two major outside sources of water to the basin include imported water via the California State
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Water Project (SWP) and precipitation, which is represented in the model by natural recharge. The
other major sources of water that are used within the Antelope Valley region include groundwater
from extraction (i.e., pumped groundwater), recycled water from wastewater treatment, and surface
water flow. The major uses of water are M&l and agricultural uses, which contribute to return flows
to the groundwater basin. M&l is further broken down into indoor and outdoor use. Outdoor use
includes activities, such as landscape irrigation, that contribute to return flows to the groundwater
aquifer. After water is used indoors, it typically either goes to the local sewers or to an on-site
waste disposal system (i.e., septic tanks with leach fields). On-site waste disposal systems also
contribute to percolating flows to the groundwater aquifer. Wastewater collected from the sewers
are processed by wastewater treatment plants and the resulting effluent may be used as recycled
water for M&I uses (indoor and outdoor), agricultural irrigation, or for aquifer recharge projects in
the future. Artificial aquifer recharge projects may use imported, recycled, or stormwater to
augment water in the aquifer.

Figure 4-3: Mass Balance
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Taking the conceptual models into consideration, a completely mixed model of the principal aquifer
was developed to evaluate and predict the effects of salt and nutrient loading on overall
groundwater quality of the Antelope Valley groundwater aquifer for the planning period (through
2035). The spreadsheet model was created to predict the impact of current and future water use in
the Antelope Valley on the groundwater basin’s salt and nutrient load. The model allows for
improvements and addition of more details as additional data is collected for validation and
verification. As such, the model presented here should be viewed as a tool that will be refined and
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improved over time. A short description of the methods used is provided below and summarized in
Table 4-5.

A general water budget was developed that incorporated findings from the Antelope Valley
Groundwater Adjudication Case Summary Expert Report for Phase 3 — Basin Yield and Overdraft
(Summary Expert Report; Beeby et al. 2010).  Specifically, the model uses the same flow
assumptions as the subject report and arrives at the same sustainable yield, which is based on
pumping of locally derived (“native”) waters and supplemental pumping of return flow from imported
water use. It is important to note that the model is intended for planning purposes only and nothing
in this model shall be interpreted to interfere in any way with the ongoing adjudication actions,
settlement process, or rulings of the Court. The Summary Expert Report describes the basin’s
sustainable yield as the rate of pumping that will produce return flows in combination with other
recharge that will result in no long-term depletion of groundwater storage and no purposeful
increase in storage. In general, imported water and pumped groundwater are used to meet
agricultural and M&l water demands, each demand producing differing amounts of return flows and
recharge to the aquifer via deep percolation. These flows combine with natural recharge for a total
quantity of water that may be pumped on a sustainable basis with no long term-depletion of
groundwater storage. Through a series of calculations, the Summary Expert Report concludes that
the average sustainable yield of the basin is 110,500 acre-feet per year (AFY). The SNMP model
assumes that the average annual pumped groundwater supply is equal to the basin’s sustainable
yield (110,500 AFY) and that the groundwater volume is 55 million acre-feet (AF; DWR 1980).
These assumed flows could be refined as additional information is obtained in the future to improve
the model.

In order to estimate sustainable yield, return flows and recharge of water to the groundwater from
natural recharge and water use were determined. Water demands and sources were identified.
Land uses in the basin include agricultural and several municipal-type uses (also termed
“‘municipal and industrial” or “M&I”). The Summary Expert Report describes two independent
analyses as a basis for using 60,000 AFY as an estimate of average long-term natural recharge.
Return flows were then estimated, taking into consideration agricultural and M&l uses, as well as
return flow from recycled water usage, as 50,500 AFY.

Based on historical average rates, the Summary Expert Report assumes 25% for the average
agricultural return flow rate. Of the water utilized for M&l uses, about 44% is consumptively used,
11% becomes return flow through outside irrigation, and the remaining 45% is used indoors and
goes either to a sewer or to an on-site waste disposal system. It is assumed that all of the water
going to an on-site waste disposal system is returned to the groundwater. Of the water that is
applied outdoors, the model assumes that 20% flows to the groundwater.

The Summary Expert Report estimates that approximately 70% of the urban areas in the Antelope
Valley are sewered and the remaining areas are served by on-site waste disposal systems (e.g.,
septic tanks). The Summary Expert Report also estimates that the mutual and small water
companies’ customers make up about 4.4% of the Antelope Valley’'s M&l demand and the
customers all use on-site waste disposal systems. Rural residential areas make up about 7.1% of
the M&l demand and all of these areas utilize on-site waste disposal systems. As a result,
approximately 28% of the Antelope Valley’'s M&I water utilized is conveyed to one of the water
reclamation plants (WRPs) and approximately 17% is of the M&I flow is conveyed to on-site waste
disposal systems and ultimately reaches the groundwater. The Summary Expert Report also
estimated that approximately 500 AFY of the water conveyed to the WRPs becomes return flow
during treatment (i.e. through percolation ponds).

The SNMP model uses the estimates of sustainable yield calculated in the Summary Expert Report
that use imported water deliveries and land use present in 2005. Land use was divided into
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approximately 51.5% agricultural and 48.5% M&l. Imported deliveries were comprised of 9,300
AFY for agricultural use and 64,200 AFY for M&l uses. These land use and imported delivery
levels were assumed the same throughout the planning period, but may be adjusted if additional
data becomes available.

As with the Summary Expert Report, average annual flow conditions were assumed in the baseline
model throughout the planning period. As such, inflow to and outflow from the aquifer are
assumed equal so there is no change in storage. The model, however, allows for volume changes,
which were applied to some of the scenarios tested. Also, for conservative planning purposes, the
model assumes an instantaneous mixing of waters and constituents added on a yearly basis,
rather than assuming it typically may take months to years for the applied water to travel through
soil and reach the aquifer.

Table 4-5: Antelope Valley SNMP Groundwater Model Flow Assumptions

Flows Assumed Quantities

Imported Water 73,500 AFY total

Agriculture: 9,300 AFY

M&l: 64,200 AFY

(2005 levels, assumed same throughout planning period)

M&l Use Of the total flow to M&l: 44% is consumptively used, 11% becomes return
flow from outdoor use, and 45% is subsequently conveyed to WRPs
(sewered; 28% of total M&l) or on-site waste disposal systems (unsewered;
17% of total M&l) from indoor use

Of the urban areas: 70% sewered, 30% unsewered

Mutual and small water companies deliver about 4.4% of M&l demand and
customers all use on-site waste disposal systems

Rural residential makes up about 7.1% of M&l demand and customers all
use on-site waste disposal systems

Natural recharge 60,000 AFY: Infiltration of stormwater (precipitation and mountain runoff),
no inflow from adjacent aquifers

Return Flow Of the amount applied to each use, the percentage returned: M&I outdoor =
20%, Agr. = 25%, recycled water for M&l outdoor use = 20%, on-site waste
disposal systems = 100%

WRP return flow = 500 AF (from percolation ponds)

Calculated total inflow to groundwater = 110,500 AFY

Total Groundwater pumped 110,000 AFY at steady conditions, but may vary
Agriculture = 45,000 AFY; M&l = 65,000 AFY
Aquifer volume 55,000,000 AF
Land Use Agriculture = 51.5 %, M&I = 48.5% (2005 levels, assumed same throughout

planning period); used for determining “native” sustainable yield

Note: Assumptions and numbers found herein are selected strictly for long-term planning purposes (e.g., develop the
constituent model) and are not intended to answer the questions being addressed within the adjudication process.

Before further development of the model, the SNMP constituents to incorporate into the model
were selected. To determine which constituents have a potential to significantly impact the basin
and beneficial uses, a simplified and highly conservative set of calculations were performed. The
calculations assume that the entire volume of State Water Project imported water contracted to the
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Antelope Valley (165,000 AFY) and the entire average sustainable yield (110,500 AFY) are
converted to recycled water. Assuming that the entire mass of salts and nutrients calculated for
this flow instantaneously enters and mixes with the aquifer (55 million AF) on a yearly basis for 25
years, TDS and arsenic are the only SNMP constituents expected to exceed a concentration
greater than the baseline plus 20% of the assimilative capacity (the Recycled Water Policy
discusses an allowance of multiple projects using 20% of the basin’s assimilative capacity over the
course of a decade). The remaining constituents were calculated to not have a significant potential
to impact the basin’s beneficial uses. Note that this is an overly conservative calculation that
assumes only the mass of constituents and not the accompanying water enters the basin. In other
words, the calculations assume no consumption of the constituents (e.g., uptake by plants,
attenuation, or chemical transformation) and 100% evapotranspiration. Evapotranspiration is water
that is lost to the atmosphere via evaporation and plant transpiration, and it has a large impact on
water availability. According to USGS, half of annual rainfall is consumed by evapotranspiration.
The calculations also ignore changes in the basin volume and naturally occurring processes (such
as attenuation to the substrate during infiltration through unsaturated zone or dissolution from
rocks and soil, as is the case with arsenic), as well as other processes that would reduce the mass
of salts entering the basin. To be conservative, recycled water concentrations were assumed
because constituents were measured highest in that source water (see Table 3-3). Even though
chromium in recycled water was either not detected or measured at concentrations below the
reporting limit, the detection limit concentration was used in the calculations. Nitrate loadings may
be higher than calculated due to nitrification or lower due to denitrification and plant uptake.
However, the available nitrate baseline assimilative capacity is a wide margin since it is more than
half of the total SNMP management goal of 10 mg/L as N. Table 4-6 includes the calculation
results. Real world applications of water are expected to yield lower impacts to the basin than
these conservative calculations assume.

Table 4-6: Simplified SNMP Constituent Impacts

Baseline
Recycled Water Totgl Mass to Average ) ) Resulting Be_:sin que_ling Pt_erc_en?
Constituent. | Concontration: Basin ngr 25 Antelope'VaIIey Basellrsie Basin Concentratlon4 ASS|m|Ia.t|ve Assmlla!tlve
(mg/L) Years Basin ) Mass® (tons) | After 25 Years Capacity Capaclsty
(tons) Concentration (mgl/L) (mg/L) Used
(mglL)
Arsenic 0.0055 52 0.0097 720 0.0103 0.00034 >100
Boron 0.6 5,600 0.17 13,000 0.25 0.5 14
Chloride 167 1,600,000 38.4 2,900,000 59 200 10
Fluoride 0.36 3,400 0.44 33,000 0.5 0.6 8
Nitrate as N 7 66,000 1.97 150,000 2.8 8 11
Chromium 0.01° 94 0.0055 410 0.006 0.044 3
TDS 545 5,100,000 350 26,000,000 418 100 68

"Recycled water concentration is the calculated average of the recycled water concentrations provided in Table 3-3.

2 Assume mass from entire volume of contracted imported (165,000 AFY) and sustainable yield (110,500 AFY). Values
displayed have been rounded to two significant figures.
3 Assume volume of the aquifer is 55 million acre feet. Values displayed have been rounded to two significant figures.

* Calculated by adding the total mass load over 25 years and the baseline mass of the basin and dividing by the aquifer
volume of 55 million acre feet.

® Calculated by dividing the increase in constituent concentration (the resulting concentration minus the baseline
concentration) by the baseline assimilative capacity available.

6 Although chromium in recycled water was either not detected or measured at concentrations below the reporting limit;
the detection limit concentration is used.

The analysis above demonstrates that TDS and arsenic necessitate further detailed evaluation due
to their significant potential to impact the basin’s beneficial uses, so these constituents were
incorporated into the model. The model assumes that the entire mass of each of these
constituents in the applied water will enter the groundwater with the respective return flow, and will
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instantaneously mix with the groundwater in the aquifer. This is a conservative assumption and
could be lowered for well managed/regulated projects. In reality, there may be some uptake by the
irrigated vegetation, retention within the soil, or some other method of consumption. Recycled
water projects are regulated so that water must be applied at agronomic rates so that deep
percolation of the applied water, and accompanying constituents, is minimized. If more information
becomes available, the model allows for refinement of each use’s constituent mass contribution to
the groundwater basin. Similar enhancements can be made to the model if certain practices are
put in place to manage the constituent contribution of water use activities (e.g., irrigating at
agronomic rates with respect to the constituent). Note that both arsenic and TDS are naturally
occurring within the basin soil and rock, but these impacts are difficult to determine and, therefore,
are not incorporated into the model. It is unlikely that the SNMP water quality management goal
for arsenic will be achievable in the groundwater given the high natural occurrence of the
compound in the Antelope Valley, and a more likely scenario is management applied to the
drinking water prior to supply (e.g., supply well head treatment). Nevertheless, arsenic was
incorporated into the model to understand the potential effects of the SNMP projects.

This is a conservative assumption and could be lowered for well managed/regulated projects.
The following source water concentrations were used in the SNMP model. Based on observations
at Littlerock Reservoir, which is fed by natural run-off from snow packs in the local mountains and
from rainfall, water entering the groundwater by means of natural recharge was assumed to
contain 150 mg/L of TDS and no detectable arsenic (see Table 3-3). For a conservative projection,
one half of the detection level (2 pg/L) was used in the model. The initial groundwater
concentrations were based on the calculations performed in Section 3 and are 350 mg/L TDS and
9.66 pg/L arsenic. The imported water concentrations were provided in Section 3 and are 300
mg/L TDS and 3.8 ug/L arsenic. Recycled water values were calculated as the weighted average,
based on the projected contribution of each recycled water facility to the overall recycled water
volume and their respective constituent concentrations provided in Section 3, and rounded up —
500 mg/L TDS and 1 pg/L arsenic.

Typical TDS increases from domestic water use range from 150-380 mg/L (Metcalf & Eddy 2003)
and the model assumes an increase of 175 mg/L, which is consistent with actual values measured
in the Lancaster and Palmdale WRPs influent (LACSD 2013a and 2013b) as compared to the
water treatment plant effluent (see Table 3-3). Arsenic is not typically increased due to domestic
water use, which is consistent with actual values measured in the Lancaster and Palmdale WRPs
influent as compared to the water treatment plant effluent. However, to be conservative, the model
assumes one half of the detection level (1 pg/L) increase in arsenic due to domestic use. A
summary of the constituent concentrations is listed in Table 4.7.

Table 4.7: Constituent Concentrations Used in Salt Balance Model

Parameter TDS Arsenic
(mglL) (Hg/L)
Natural Recharge 150 1
Imported Water 300 3.8
Recycled Water 500 1
Aquifer Baseline 350 9.66
Increase from Domestic Indoor Use 175 0.5

Several scenarios were tested with the model, the first being no project or base case, where
groundwater extraction is consistent with the sustainable yield, so that there is no change in
groundwater storage, and no new projects are implemented. The second scenario incorporates
the projects listed in Section 3 to the base case. The third scenario incorporates just recycled
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water usage without the artificial aquifer recharge projects (i.e., water banking projects). Note that
the model assumes that 90% of the return flows from recycled water use and the banking/recharge
projects becomes pumped water supply. The fourth and fifth scenarios consider recycled water
usage and a fraction of the flows for the artificial recharge projects. A sixth scenario considers an
increased incidence of dry years for the region and no groundwater recharge during those years.

Population growth is accounted for in the recycled water availability projections, which are derived
using population growth forecasts. In contrast, potable water supplies are not expected to change
significantly, even with increased population growth.

Linear regressions were performed using the 25-year planning period results to predict: 1) in which
year water quality could potentially reach or exceed the SNMP management goals, and 2) the
water quality levels in 2110 (after 100 years).

Scenario 1: Base Case

As mentioned earlier, the base case condition (Scenario 1) assumes that the 25-year planning
period will remain status quo with groundwater extraction rates consistent with the sustainable
yield and that no new projects identified in Section 3 will be implemented. This scenario results in
no change in aquifer storage, because inflow is assumed to be equal to outflow. According to the
model and considering Scenario 1, the average TDS concentration in the groundwater basin will
increase by 14 mg/L by 2035 or by 54 mg/L in one hundred years, and will reach 450 mg/L in
approximately 184 years. The model’s Scenario 1 calculations also indicate that the groundwater
basin arsenic concentration will increase by 0.12 ug/L by 2035, will be 10.1 pg/L in 2110, and will
reach 10 ug/L in 72 years. Results are summarized in Table 4-8 and depicted in Figures 4-4 and
4-5. The top charts in Figures 4-4 and 4-5 are set to encompass constituent concentrations
starting at zero units (mg/L or ug/L, as appropriate). Since it is difficult to discern the individual
concentration increases for each scenario, the bottom charts are set at a narrower concentration
range to provide better detail.

Scenario 2: Incorporation of All Future Projects

The second scenario is one in which all the projects identified in Section 3 are assumed be
implemented by the projected dates within the 25-year planning period. This scenario considers
the water inputs and return flows resulting from the new projects in addition to the conditions
presented in Scenario 1. It is assumed that 90% of the return flows from recycled water use and
the banking/recharge projects becomes pumped water supply, and 10% of the flows remain in the
basin. For projecting further in the future than the planning period, the linear regressions assume
no additional projects other than the ones included in the 25-year planning period. According to
the model for Scenario 2, the average TDS concentration in the groundwater basin will increase by
21 mg/L by 2035 or by 88 mg/L in a hundred years, and will reach 450 mg/L in 113 years. The
model's Scenario 2 calculations also indicate that the groundwater basin arsenic concentration will
increase by 0.13 pg/L by 2035, will be 10.1 pg/L in 2110, and will reach 10 pg/L in 64 years.
Results are summarized in Table 4-8 and depicted in Figures 4-4 and 4-5.

Scenario 3: Recycled Water Projects Only

To assess the potential effects of the recycled water projects alone without the potential dilution
from the recharge projects, the third scenario tested is one in which only the recycled projects and
none of the recharge projects identified in Section 3.5 are assumed to be implemented by the
projected dates within the 25-year planning period. For projecting further in the future than the
planning period, the linear regressions assume no additional projects other than the recycled water
projects included in the 25-year planning period. According to the model and considering Scenario
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3, the average TDS concentration in the groundwater basin will increase by 16 mg/L by 2035 or by
66 mg/L in a hundred years, and will reach 450 mg/L in 151 years. The model's Scenario 3
calculations also indicate that the groundwater basin arsenic concentration will increase by 0.12
Mg/l by 2035, will be 10.1 pg/L in 2110, and will reach 10 pg/L in 70 years. Results are
summarized in Table 4-8 and depicted in Figures 4-4 and 4-5.

Scenario 4 and 5: Recycled Water and Partial Groundwater Recharge Projects

Because it can take a considerable amount of time to get recharge projects implemented, it is
possible that the projections presented in Section 3 of this report may not be met. Therefore, the
fourth and fifth scenarios include all of the recycled projects and some fraction of the recharge
projects identified that are assumed to be implemented by the projected dates within the 25-year
planning period. To avoid assigning a likelihood of one project being implemented over another, a
fraction of the total flows for all the recharge projects were assumed to be implemented. Scenario
4 assumes half of the projected inflow for the recharge projects will be implemented, whereas
Scenario 5 assumes a quarter (25%) of inflow of the recharge projects will be implemented. To
project further in the future than the planning period, the linear regressions assume no additional
projects will be implemented after the 25-year planning period.

According to the model and considering Scenario 4, the average TDS concentration in the
groundwater basin will increase by 19 mg/L by 2035 or by 77 mg/L in a hundred years, and will
reach 4500 mg/L in 129 years. The model's Scenario 4 calculations also indicate that the
groundwater basin arsenic concentration will increase by 0.13 pg/L by 2035, will be 10.2 pg/L in
2110, and will reach 10 ug/L in 66 years. Results are summarized in Table 4-8 and depicted in
Figures 4-4 and 4-5.

According to the model and considering Scenario 5, the average TDS concentration in the
groundwater basin will increase by 18 mg/L by 2035 or by 72 mg/L in a hundred years, and will
reach 450 mg/L in 139 years. The model's Scenario 5 calculations also indicate that the
groundwater basin arsenic concentration will increase by 0.12 pg/L by 2035, will be 10.2 pg/L in
2110, and will reach 10 ug/L in 69 years. Results are summarized in Table 4-8 and depicted in
Figures 4-4 and 4-5.

Scenario 6: Extreme Drought

The scenarios mentioned above take into consideration average conditions, where periodic dry
and wet years are averaged over the planning period to generate an average annual condition.
Because the Antelope Valley is susceptible to drought conditions and decreases to imported water
availability, an extreme drought scenario was examined where the annual natural recharge was
decreased by 25% during the entire 25-year planning period. It is expected that any drought will
not be this persistent, but this scenario can be viewed as an extreme case that provides a lower
bound for natural recharge. In addition, the imported water rate was left unchanged, but no
recharge projects were included. The groundwater extraction was not reduced, which resulted in
the aquifer losing storage over the 25-year planning period. Due to limitations of the model, total
sustainable yield findings of Summary Expert Report were ignored and the flow adjustments were
made to the overall planning period rather than each individual year. This was accomplished by
reducing the natural recharge by 25% for the entire planning period, while keeping imported water
constant and including recycled water. These assumptions resulted in an increase after 25 years
of only 1.5 mg/L TDS when compared with a similar scenario without drought conditions (Scenario
3). Moreover, the Scenario 6 TDS results are similar to the Scenario 5 (recycled water and 25% of
recharge projects implemented) results. The model’s Scenario 6 calculations indicate a steeper
increase in arsenic concentrations than with the other scenarios tested. According to the model,
the groundwater basin arsenic concentration will increase by 0.18 pg/L by 2035, will be 10.4 ug/L
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in 2110, and will reach 10 ug/L in 47 years. Results are summarized in Table 4-8 and depicted in
Figures 4-4 and 4-5.

Table 4.8: Concentration Projections

Concentration in 2035 Concentration by 2110 VEEDS .t° e Shll- i
Quality Management Goal
Scenario TDS Arsenic TDS Arsenic TDS Arsenic
mg/L Hg/L mg/L Hg/L GO 0 10 pg/L
mg/L
1 364 9.78 404 10.13 184 /276 72
2 371 9.79 438 10.19 113 /170 64
3 366 9.78 416 10.14 151 /227 70
4 369 9.79 427 10.17 129 /194 66
5 368 9.79 422 10.15 139 /209 69
6 368 9.84 422 10.38 139 /208 47

Note: The baseline Antelope Valley Groundwater Basin concentrations are 350 mg/L of TDS and 9.66 pg/L of arsenic.
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Figure 4-4: TDS Model Predictions
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Figure 4-5: Arsenic Model Predictions
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The model predicts that for each Scenario, the average Antelope Valley Basin groundwater
condition with respect to TDS will not exceed the management parameters until at least 110 years.
This is ample time to plan for salt management measures before a critical situation arises, although
that does not appear to be necessary within the 25-year planning period. Arsenic, on the other
hand, could potentially exceed the SNMP water quality management goal in as early as 47 years,
but not within the 25-year planning period. It should be mentioned that there has been sub-basin
average and localized exceedances of the management parameter, but these have been attributed
to naturally occurring arsenic in the basin. It is understood in the region that arsenic
concentrations may continue to be a concern and efforts are underway, such as well head
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treatment or natural attenuation projects, to ensure that the drinking water supplied to the public
meets drinking water quality standards.

The Recycled Water Policy discusses an allowance of using 20% of the basin’s assimilative
capacity for multiple projects, over the course of a decade (10 years), to streamline the permitting
process where no SNMP has been developed. A summary of basin assimilative capacity usage
with respect to TDS and arsenic, calculated using the SNMP model, is included in Table 4-9.
According to the model, the projects in the SNMP would be able to meet this criterion, except in the
case where there are extreme drought conditions, in which the arsenic concentration increase
would use 21% of the assimilative capacity. As discussed in the next sub-section, it is reasonable
to assume that recycled water use despite the potential increase in arsenic concentration, which
would be slight and still remain under the 10 ug/L SNMP water quality management goal, would be
preferable to not having that recycled water available to meet demands during drought conditions.
Also, it is important to keep in mind that many of the assumptions in the model are conservative,
including the assumption that natural recharge water and domestic use of water adds arsenic
equal to half the detection level. If a lower value is assumed, say one quarter of the detection
level, Scenario 6 would meet the 20% criterion for 10 years.

The model predicts that after 25 years for each scenario, the water quality will not be degraded
past 21% of the assimilative capacity for TDS. However, arsenic concentrations have the potential
to use up much more assimilative capacity, but would not reach a 10 ug/L average basin
concentration. However, given that in-lieu recycled water use in the regional would allow for
potable supplies to be available for use, the increases would be offset by the benefit of having an
increase in reliability of the potable supply for the residents of the water supply strapped region.

Table 4.9: Assimilative Capacity Usage

Concentration increase in 10, 25 Years Assimilative capacity used
Scenario TDS (mg/L) Arsenic (ug/L) TDS Arsenic
10 years | 25 years | 10 years | 25 years | 10 years | 25 years | 10 years | 25 years
1 5 14 0.05 0.12 5% 14% 14% 35%
2 8 21 0.05 0.13 8% 21% 15% 39%
3 7 16 0.05 0.12 7% 16% 14% 35%
4 8 19 0.05 0.13 8% 19% 15% 37%
5 7 18 0.05 0.12 7% 18% 14% 36%
6 7 18 0.07 0.18 7% 18% 21% 53%

Model sensitivities to the constituent concentrations used for the source waters (see Table 4-7)
were examined by increasing the TDS and arsenic concentrations by 25%. Increasing these
concentrations had the greatest effect on Scenario 2, which has the greatest loading to the
groundwater. Table 4-10 lists the increased concentration results over the original Scenario 2 25-
year projection (see Table 4-8). 50% increases were also tested and were at most double that of
the 25% increase results. Increasing the imported water concentration had the greatest impact on
the projections. Increasing the TDS content of the waters, except the imported water, by 50% in
the model still resulted in over a century before the groundwater basin would be expected to
exceed the SNMP water quality management goal. The imported water TDS 50% increase
resulted in an 80-year period before the groundwater basin would be expected to exceed the
SNMP water quality management goal. Because arsenic concentrations in the source waters are
low or below detection levels, increasing the arsenic content yielded similar results as originally
projected.
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Table 4-10: SNMP Model Result Variations for Source Water Concentrations 25% Increase

Parameter Concentration Increase to Initial Scenario 2 Projections
TDS (mg/) Arsenic (pg/L)
Natural Recharge 2 0.01
Imported Water 5 0.06
Recycled Water 1 0.01
Increase from Domestic Indoor Use 1 0.01

Agricultural land use has seen a decreasing trend in the Antelope Valley. Changing the land use
assumptions and imported flows to either all agricultural or all municipal did not have much effect
on the initial model projections. If the assumptions were changed to all municipal, an extreme
case, the greatest effects were 1 mg/l TDS and 0.04 ug/L arsenic decreases over the initial 25-year
projections results in Table 4-8. If the assumptions were changed to all agricultural water use,
which is an unlikely case, the greatest effects were 1 mg/l TDS and 0.06 pg/L arsenic increases
over the initial 25-year projections results in Table 4-8.

Model sensitivities to the imported water deliveries assumptions were examined. Changes in
deliveries were applied to annual average of the whole 25-year period (no single year differences)
and the average sustainable yield was altered due to limitations on the model. An increase in
deliveries by 25% resulted in at most 3 mg/L TDS and 0.03 ug/L arsenic increases over the initial
25-year projections results in Table 4-8, while decreasing deliveries by 25% resulted in the same
concentration decreases over the initial 25-year projections results. These results are consistent
with the expectation that additional imported water to the basin will result in an increased load.

4.7 Antidegradation Analysis

The SNMP antidegradation analysis relies on the assessment of observed and future simulated
groundwater concentrations compared to the baseline groundwater concentrations and SNMP
water quality management goals, in consideration of projects that have the potential to affect the
groundwater salt and nutrient concentrations. Groundwater monitoring will be used to confirm
model and other predictions. Model improvements may be made based on new information, such
as monitoring results.

The SNMP antidegradation analysis found that, in most cases, there will be no significant
degradation of groundwater quality associated with the implementation of the SNMP projects as
described in the initial constituent impact calculations (Table 4-6) and the SNMP model scenarios.
The exception is with arsenic, but this is a naturally occurring constituent in the basin and it is
typically not detected in stormwater and is measured at low levels in the imported and recycled
water. To be protective, the projections are an overestimation of arsenic loading to the basin
because of the conservative assumptions used in the model. One such assumption is that all of
the applied arsenic associated with each use will reach the groundwater, whereas in reality natural
attenuation typically occurs, thereby reducing the amount of arsenic that reaches the groundwater.
It may be that return flows from water use in the basin cause dilutive effect to the groundwater with
respect to arsenic.

It is not anticipated that future concentrations of the SNMP constituents of concern will be
significantly increased with implementation of the recycled water and recharge projects. The
average concentrations of the SNMP constituents in the Antelope Valley groundwater basin do not
currently exceed SNMP water quality management goals and are not predicted to exceed these
goals in the 25-year planning period. All of the SNMP water quality management goals are
consistent with the Basin Plan. It is proposed that any change in groundwater quality associated
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with the projects with respect to the SNMP constituents of concern is consistent with the
Antidegradation Policy for the following reasons:

The water quality changes will not result in water quality less than prescribed in the Basin
Plan.

According to the initial constituent impact calculations and the SNMP model, current observed
average SNMP salt and nutrient constituent concentrations in the Antelope Valley groundwater
basin and simulated future concentrations through 2035 do not and will not exceed SNMP water
quality management goals if the identified projects are implemented. All of the SNMP water quality
management goals are consistent with the water quality prescribed in the Basin Plan. In the case
of some Antelope Valley sub-basins, average baseline water quality may already exceed the
SNMP water quality management goals. However, none of the projects identified are located
within those sub-basins or considered to have an impact on them since the projects are located
hydrologically downgradient.

The water quality changes will not unreasonably affect present and anticipated beneficial
uses.

Recycled water use and aquifer recharge projects are not expected to affect present or anticipated
beneficial uses. While TDS concentrations in the recycled water are higher than in background
groundwater, the average concentration in the Antelope Valley groundwater basin is projected to
remain below the SNMP water management goal in the future. Because TDS concentrations in
the groundwater are projected to remain below 450 mg/L, local groundwater can be used for
municipal use and all other beneficial uses defined in the Basin Plan (i.e. agricultural supply,
industrial service supply, and freshwater replenishment) with no restrictions. Future water use is
expected to increase TDS concentrations in the groundwater above existing background levels in
the 25-year planning period, but not significantly, and the basin average will remain within an
acceptable range that will not unreasonably affect present and anticipated beneficial uses. In the
case of some sub-basins (e.g., North Muroc and Peerless) average baseline water quality already
exceeds 450 and 500 mg/L, but the concentrations are all under the upper SMCL of 1000 mg/L,
and thus meet MUN objectives. Furthermore, none of the projects identified are located within
those sub-basins or considered to have an impact on them.

Arsenic concentrations in the recycled, imported, and natural recharge water are lower than in
background groundwater and the average concentration in the Antelope Valley groundwater basin
is projected to remain below the SNMP water management goals in the 25-year planning period.
Because arsenic concentrations in the groundwater are projected to remain below 10 p/L, local
groundwater can be used for municipal use and all other beneficial uses defined in the Basin Plan
with no restrictions. Under conservative assumptions, future water use is projected to increase
arsenic concentrations in the groundwater above existing background levels in the 25-year
planning period, but the basin average will remain within an acceptable range to protect present
and anticipated beneficial uses. However, this is a conservative projection and it may be that
return flows from use of waters with very low arsenic concentrations would cause dilutive effects to
the groundwater with respect to arsenic. There are localized exceedances of arsenic in the
groundwater, but they are attributed to dissolution of arsenic in basin rocks and soils and, thus, are
naturally occurring. Public supply wells with arsenic concentrations above the MCL are typically
shut down and/or abandoned. Other options include arsenic removal treatment at the wellhead
and blending with lower arsenic concentration sources to decrease the arsenic level to below the
MCL.

The remaining SNMP constituents have been projected to remain below their respective SNMP
water quality management goals within the 25-year planning period if the identified projects are
implemented. The constituent levels are not projected to change significantly and, thus, these
water quality changes will not unreasonably affect present and anticipated beneficial uses. In the
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case of some sub-basins, average baseline water quality already exceeds the SNMP water quality
management goal to protect the AGR beneficial use with respect to boron and fluoride, but the
constituent concentrations are all under the SNMP water quality management goal to protect the
MUN beneficial use. So, there may be some restrictions on the cultivation of boron or fluoride
sensitive crops in these areas, which most likely has been the case historically since these
constituents are naturally occurring in these areas. In any case, none of the projects identified are
located within those sub-basins or considered to have an impact on them.

The water quality changes are consistent with the maximum benefit to the people of the
state.

Recycled water is considered a valuable resource and is suitable for various beneficial uses.
Implementation of the recycled water projects identified will increase the water supply available to
the Antelope Valley Region and therefore reduce the Regional gap between supply and demand.
The recycled water available to the Region is equal to the supply for over 20,000 average single-
family households in the Antelope Valley. As identified in the AV IRWMP, recycled water is a much
needed sustainable and reliable water supply option for the region. The recycled water projects
have the potential to increase availability of supplies during SWP disruption and decrease the long-
term costs of water. Recycled water use also supports adaptation to climate change impacts that
increase overall demands and/or reduce supplies, as well as mitigates against climate change by
reducing greenhouse gas emissions associated with the energy to import water. By using locally
produced recycled water, and therefore reducing the demand for imported water from other parts
of the State, the amount of recycled water that could be used in the 25-year planning period has
the potential to annually save the equivalent of over 35,000 to 52,000 barrels of oil and reduce
greenhouse gas emissions and other air pollutants by 48,000 to 71,000 tons annually.

Aquifer recharge projects allows for the capture of otherwise unused imported water and
stormwater, as well as recycled water and increases the amount of overall supplies. Like recycled
water, aquifer recharge reduces the regional gap between supply and demand and supports
adaptation to climate change impacts that increase overall demands and/or reduces supplies.

Despite the potential to increase the arsenic concentration of the basin’s groundwater, which
nevertheless would remain under the 10 pg/L SNMP water quality management goal unless
increased by naturally occurring causes, implementation of the identified projects is preferable to
not having the increased supply reliability available, especially during drought conditions.
Increased use of recycled water and artificial recharge projects are benefits to the people of the
Antelope Valley and contribute to the goals prescribed by the Recycled Water Policy for California.

The projects are consistent with the use of best practicable treatment or control to avoid
pollution or nuisance and maintain the highest water quality consistent with maximum
benefit to the people of the state.

Pollution is defined in the California Water Code, section 13050(l), to mean that beneficial uses of
water are unreasonably affected. As demonstrated above, implementation of the projects
identified in this SNMP will not cause an exceedance of the SNMP water quality management
goals and therefore will not unreasonably affect the basin’s beneficial uses. This SNMP includes
an implementation measures roadmap that incorporates, as needed, the best practicable treatment
or control to avoid pollution or nuisance and maintain the highest water quality consistent with
maximum benefit to the people of the state. The SNMP monitoring plan results will be used to
compare future groundwater quality to applicable SNMP water quality management goals and
determine whether additional measures to manage constituent load to the basin are needed for
implementation.
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Section 5: Monitoring

5.1 Monitoring Plan Development

The AV SNMP monitoring plan is designed to determine water quality in the basin and focus on
the water quality in water supply wells and areas proximate to large water projects, as
discussed in the Recycled Water Policy. Results will be used to determine whether the
concentrations of salt and nutrients over time are consistent with the SNMP predictions
discussed in Section 4 and the applicable SNMP water quality management goals. The
monitoring program will be used to determine whether implemented measures to manage the
SNMP constituents in the groundwater basin are beneficial and/or cost-effective and if additional
measures are needed.

5.2 Monitoring Locations

Per the Recycled Water Policy, the preferred approach to selecting groundwater monitoring
locations is to target existing wells, as feasible and appropriate, as was done in developing the
SNMP monitoring program. The groundwater wells included in the SNMP monitoring program
are water supply wells that were selected based on their proximity to the projects listed in
Section 3. Well selection was limited to those available on the State Board’s Groundwater
Ambient Monitoring and Assessment (GAMA) database, which is based on subsets of other well
databases and does not encompass all the State regulated wells. Most of the Antelope Valley
Basin wells with data available in GAMA are located in the Lancaster sub-basin. The remaining
Antelope Valley sub-basins are largely undeveloped and several do not have any well
monitoring data available in GAMA. Since monitoring results for these wells can be found in
GAMA, it is likely that future monitoring results will also be available in the GAMA database.
Additional discussion on the GAMA database can be found in Section 3.

If needed, additional groundwater monitoring results that are not available from the GAMA
program may be examined. Also, the United States Geological Survey (USGS) database may
be accessed to compile additional groundwater data and information for the monitoring report.
If new projects are added to the SNMP list of projects having the potential to significantly
contribute to salt and/or nutrient impacts to the Antelope Valley Groundwater Basin, the agency
responsible for the project shall designate a groundwater well (existing or new), as appropriate,
for inclusion in the SNMP monitoring program. Other water sources, such as imported and
recycled waters, are typically monitored at the applicable treatment plant.

The SNMP groundwater wells to be included in the SNMP monitoring plan are listed in
Table 5-1 and the locations are depicted in Figure 5-1. The Lancaster sub-basin is suitably
represented with 23 monitoring locations. Buttes, Pearland, and Neenach sub-basins have
three locations each. A minimum of three wells per sub-basin is preferred to be considered
statistical valid for monitoring. Of the 32 potential wells, 24 are owned and operated by
established water utilities or US Air Force. The remaining wells belong to mutual water
companies, industrial companies and some smaller entities (hospital, elementary school,
casino). Two wells used by Rosamond CSD and Land Project Mutual Water Company were
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discussed at a stakeholder meeting and found to be abandoned/inactive and no longer in use.
These wells are not included in the SNMP monitoring plan.

Table 5-1 includes well identification numbers and location information. The depth of each well,
the screen interval(s), and land surface elevation are not available from the GAMA database.
However, future reporting efforts may include tracking this information.

Table 5-1: Groundwater Wells Included in the SNMP Monitoring Plan

State Well ID GAMA Well ID Sub-Basin Well Owner
1910005-008 W0601910005 Buttes LACWD
1910027-002 W0601910027 Buttes LACWD
1910005-003 W0601910005 Buttes LACWD
1503360-001 W0601503360 Lancaster Diamond Jim Casino
1510018-009 W0601510018 Lancaster RCSD
1510701-008 W0601510701 Lancaster EAFB
1510701-011 W0601510701 Lancaster EAFB
1510701-013 W0601510701 Lancaster EAFB
1900751-001 W0601900751 Lancaster Eastside Elementary
1900929-001 W0601900929 Lancaster High Desert Hospital
1910067-211 W0601910067 Lancaster LADWP
1910070-011 W0601910070 Lancaster LACWD
1910070-026 W0601910070 Lancaster LACWD
1910070-034 W0601910070 Lancaster LACWD
1910070-036 W0601910070 Lancaster LACWD
1910070-049 W0601910070 Lancaster LACWD
1910070-070 W0601910070 Lancaster LACWD
1910070-091 W0601910070 Lancaster LACWD
1910097-004 W0601910097 Lancaster Northrop Grumman
1910102-009 W0601910102 Lancaster PWD
1910102-015 W0601910102 Lancaster PWD
1910103-001 W0601910103 Lancaster PRID
1910103-007 W0601910103 Lancaster PRID
1910130-006 W0601910130 Lancaster QHWD
1910130-009 W0601910130 Lancaster QHWD
1910137-007 W0601910137 Lancaster Boeing Company
1500421-001 W0601500421 Neenach Longview Mobile Estates
1502569-001 W0601502569 Neenach First Mutual Water System
1909006-001 W0601909006 Neenach WVCWD
1910102-021 W0601910102 Pearland PWD
1910102-027 W0601910102 Pearland PWD
1910203-005 W0601910203 Pearland LACWD
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5.3 Monitoring Frequency

Supply (e.g., raw imported and treated potable) and recycled waters are monitored annually. In
general, public supply wells are monitored every year per California Department of Public
Health (CDPH) requirements, but the monitoring frequency may vary depending on the specific
constituent and the concentration of the constituent in the water extracted from the groundwater
well (e.g., additional monitoring may be necessary if results indicated than an MCL is
exceeded). The appropriate agency or well owner is responsible for monitoring water quality.
For example, AVEK monitors raw imported water and the Sanitation Districts monitor the
recycled water that they produce.

5.4 Constituents to be Monitored

As appropriate and necessary, the program will include monitoring of: total dissolved solids
(TDS), nitrate, chloride, arsenic, total chromium, fluoride, and boron. Constituents of emerging
concern (CECs; e.g., endocrine disrupters, personal care products or pharmaceuticals) and
other constituents may be added to the monitoring program in consideration of actions taken by
the State Board. In January 2013, the State Board adopted an amendment to the Recycled
Water Policy and presented recommendations for monitoring CECs in recycled water. The
Recycled water policy does not designate CEC monitoring requirements for recycled water used
for landscape irrigation due to the low risk for ingestion of the water. However, the CEC
monitoring requirements prescribed in the Recycled Water Policy pertain to the production and
use of recycled water for groundwater recharge by surface and subsurface application methods.
Only one of the listed projects in Section 3, the Littlerock Creek Groundwater Recharge and
Recovery Project, proposes to use recycled water for groundwater recharge. Prior to the
implementation of this project, or any other proposed groundwater recharge project using
recycled water, the appropriate agency (or agencies) will monitor the water for CECs as
prescribed in the Recycled Water Policy, as applicable, unless an alternative monitoring plan is
approved by the Regional Board. The Recycled Water Policy does not prescribe CEC
monitoring requirements for other uses of recycled water, but may in the future, at which time
stakeholders may revisit and revise the SNMP monitoring plan as applicable and appropriate.

5.5 Data Evaluation and Reporting

All public supply wells are monitored and the results reported to the State’s Drinking Water
Program, administered by the State Board. The State’s GAMA Program compiles a portion of
these monitoring results (depending on the GAMA data needs) into a publicly-accessible
internet database, GeoTracker GAMA'. GeoTracker GAMA integrates data from the State and
Regional Boards, CDPH, Department of Pesticide Regulation, Department of Water Resources,
USGS, and Lawrence Livermore National Laboratory.

Water quality analyses for the Drinking Water Program are required to be conducted by certified
laboratories. These laboratories are required to be in compliance with the Environmental

' Accessible at http://www.waterboards.ca.gov/gama/geotracker gama.shtml.
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Laboratory Accreditation Program? (ELAP). ELAP is administered by the State Board and
provides evaluation and accreditation of environmental testing laboratories to ensure the quality
of analytical data used for regulatory purposes to meet the requirements of the State. In
addition, ELAP requires laboratories to have an updated quality assurance manual that includes
the following elements:
e Laboratory organization and personnel responsibilities
Quality assurance objectives for measurement of data
Sampling procedures (when the laboratory performs the sampling)
Custody, holding, and disposal of samples
Calibration, procedures and frequency
Analytical procedures
Acquisition, reduction, validation and reporting of data
Internal quality control checks
Performance and system audits
Preventive maintenance
Assessment of precision and accuracy
Corrective action
Quality assurance reports

Water samples will be collected by ELAP-certified laboratory technicians in accordance with the
pre-approved quality assurance manuals. The ELAP-accredited laboratories have
demonstrated capability to analyze water samples using approved methods. A sample chain-of-
custody form, from the USEPA report titled “Manual for the Certification of Laboratories
Analyzing Drinking Water Criteria and Procedures Quality Assurance”, is provided in Figure 5-2.

The Antelope Valley SNMP Monitoring Report (Report) prepared for submittal to the Lahontan
Regional Water Board may include, but is not limited to, the following:

1. The relevant monitoring data, as described above, including TDS, nitrate, chloride,
arsenic, total chromium, fluoride, and boron.

2. Determination of current ambient conditions. As stated in the definition in Section 1, the
“current ambient condition” is the average concentration of a particular constituent
measured in the water collected at the monitoring locations for the most recent 5-year
period.

3. Comparisons of current ambient conditions to baseline conditions and to the values
determined in the SNMP antidegradation analysis. Comparisons may include statistical
and other analyses to test for significant differences, trends, and graphical
representations (e.g., time versus concentration plots).

4. Comparisons of current water quality to applicable SNMP water quality management
goals.

5. An update of the model and relevant calculations. This step may involve averaging the
groundwater data from the basin to detect trends in constituent concentrations over time,
which can be compared with model predictions to calibrate and improve the model.

6. An update of relevant projects and implementation information, such as discussed in
Section 3.

7. Other relevant updates, such as land uses and cleanup site information from the State
Board’s GeoTracker database.

8. Discussion on adequacy of the SNMP monitoring plan (e.g., whether to incorporate
additional wells into the SNMP monitoring program).

2 hitp://www.cdph.ca.qgov/certlic/labs/Pages/ELAP.aspx
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9. Discussion on adequacy of SNMP components (e.g., implementation strategies) based
on analysis results and discussion of the SNMP monitoring program.

One goal of the SNMP monitoring and reporting is to evaluate whether basin water quality has
changed over time and if it is consistent with the model predictions. This evaluation will help to
assess whether the SNMP constituents are effectively managed to meet the SNMP water
quality management goals or if changes to the SNMP are necessary to meet goals. The current
intent is to submit the Report to the Lahontan Regional Board every three years.

The AVIRWMP group may take on the reporting responsibilities. It has also been discussed at
an AV SNMP stakeholder meeting that reporting responsibilities could potentially be a duty of
the eventual Antelope Valley Groundwater Watermaster.

Figure 5-2: Sample Chain-of-Custody Form

Survey Samplers: Signature
Station Station Location Date Time Sample Type Seq. No. No. Of Analysis
Number Containers Required

Water Air

Comp Grab.
Relinquished by:  Signatwe Received by:  Signature Date/Time
Relinquished by:  Signatwe Received by:  Signature Date/Time
Relinquished by:  Signatwe Received by:  Signature Date/Time
Relinguished by:  Signature Received by Mobile Laboratory for Field analysis: Date/Time
Signature

Dispatched by: Date/Time Received for Laboratory by: Signature Date/Time

Method of Shipment:

Distribution:

Orig. --Accompany Shipment,

1 Copy--Survey Coordinator Field Files
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Section 6: Implementation Measures

6.1 Managing Salt and Nutrient Loadings on a Sustainable Basis

The baseline water quality analyses for the Antelope Valley Groundwater Basin indicates that
overall groundwater quality with respect to the SNMP constituents of concern is below the SNMP
water quality management goals. These goals are consistent with the Regional Board’s Basin
Plan to protect the beneficial uses of the water. The analysis of future water quality (through 2035)
indicates slowly increasing trends and that, with implementation of the projects identified to have a
potential effect on the salt and nutrient load to the groundwater basin, the overall basin
groundwater salt and nutrient quality will remain below the SNMP water quality management goals.
Under conservative assumptions, future water use is projected to increase arsenic concentrations
in the groundwater above existing background levels in the 25-year planning period. However, the
basin average will remain within an acceptable range over the long term to protect present and
anticipated beneficial uses and any increases will be most likely due to naturally occurring causes.
Therefore, no new implementation measures as part of the SNMP process are recommended at
this time. Nevertheless, existing measures or practices are already in place to manage water
quality, and frequent monitoring should also be implemented to assess trends in water quality.

In the case of some Antelope Valley sub-basins, average baseline water quality may already
exceed the SNMP water quality management goals. However, none of the projects identified are
located within those sub-basins or considered to have an impact on them since the projects are
located hydrologically downgradient.

6.2 Existing Implementation Measures

As mentioned, the projected future groundwater quality concentrations are not expected to exceed
the SNMP water quality management goals and implementation of the identified projects will not
unreasonably affect the basin’s designated beneficial uses. Therefore, no new implementation
measures are recommended to manage salts and nutrients within the basin. Several programs are
already underway in the basin, which help manage groundwater supplies and quality. These
programs fall under five categories, as follows:

Municipal Wastewater Management

Recycled Water Irrigation

Groundwater Management

Onsite Wastewater Treatment System Management
Agricultural

Implementation measures that are underway in the basin within these broad categories are
described below.

6.2.1 Municipal Wastewater Management

Most of the municipal wastewater treatment agencies in the Antelope Valley have implemented
source control programs including industrial waste management measures (i.e., pre-treatment
program, educational outreach, coordination with customers) to control salinity and nutrients in
influent waters, which ultimately improves the quality of recycled water.
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The Palmdale and Lancaster Wastewater Reclamation Plants (WRPs) owned and operated by the
Los Angeles County Sanitation Districts have undergone upgrades from secondary to tertiary
treatment that include nitrification-denitrification treatment processes. This has led to a reduction
in nitrate and overall nitrogen content in the recycled water produced at these plants. With the new
tertiary treatment, the plants’ effluents have also experienced reductions in TDS. The Rosamond
Community Services District (RCSD) Wastewater Treatment Plant has undergone upgrades to
treat a portion of its flow to tertiary standards, but has not yet expanded its recycled water use
program.

6.2.2 Recycled Water Irrigation

The implementation of recycled water is regulated by the Title 22 California Code of Regulations
(Title 22). Numerous BMPs and operating procedures must be followed when using recycled water
for irrigation to ensure safety. The following BMPs, amongst others, are implemented in recycled
water operations, per permitting by the Regional Board:

o Water quality monitoring at the treatment plant to ensure regulatory compliance with Title
22 and meet monitoring requirements as part of the Recycled Water Policy.

e |rrigation at agronomic rates — irrigation water is applied at a rate that does not exceed the
demand of the plants, with respect to water and nutrients (typically monitored as nitrogen),
and does not exceed the field capacity of the soil.

e Site Supervisor — a site supervisor who is responsible for the recycled water system and for
providing surveillance to ensure compliance at all times with regulations and Permit
requirements is designated for each site. The Site Supervisor is trained to understand
recycled water, and supervision duties. In addition to monitoring the recycled water system,
the Site Supervisor must also conduct an annual self-inspection of the system.

¢ Minimize runoff of recycled water from irrigation — Irrigation is not allowed to occur at any
time when unauthorized runoff may occur, such as during times of rainfall or very low
evapotranspiration, and any excessive overspray must be controlled.

6.2.3 Groundwater Management

Measures and practices to protect the basin include the following:

e The Antelope Valley Integrated Regional Water Management Plan (IWRMP) development
process provided a mechanism for: 1) coordinating, refining and integrating existing
planning efforts within a comprehensive, regional context; 2) identifying specific regional
and watershed-based priorities for implementation projects; and 3) providing funding
support for the plans, programs, projects and priorities of existing agencies and
stakeholders. The process also includes public outreach and groundwater management
strategies and objectives for the Region (including this SNMP), as well as a list of
implemented and proposed projects to meet the management objectives.

Basin-wide groundwater level monitoring.

o Groundwater quality monitoring, such as the State’s GAMA program and other local efforts.
Also includes groundwater quality analyses, such SNMP efforts to track water quality and
improve the SNMP prediction model

¢ Groundwater banking and recharge studies and pilot-projects.

e Stormwater has low to no concentrations of salt and nutrients. Proposed projects for the
region incorporates stormwater management and groundwater recharge.

Arsenic treatment study and projects.

o Water recycling projects to offset groundwater pumping.

Groundwater cleanup site programs.
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e A water purveyor's Urban Water Management Plan (UWMP) provides a summary of an
agency’s water supplies, demands, and plans to ensure future reliability, such as potential
water transfers and exchanges, desalination, and recycled water opportunities.

e The Antelope Valley Groundwater Basin is currently undergoing a groundwater rights
adjudication process.

6.2.4 Onsite Wastewater Treatment System Management

A large percentage of the groundwater basin is overlain by rural areas that manage waste through
individual onsite wastewater treatment system (OWTS), also known as septic systems. Individual
property owners are responsible for managing their own system and employ a variety of BMPs
such as monitoring and frequent pumping to manage the operation of the system. In 2012, the
State Water Resources Control Board adopted the Water Quality Control Policy for Siting, Design,
Operation, and Maintenance of Onsite Wastewater Treatment Systems. The intent of the Policy is
“to allow the continued use of OWTS, while protecting water quality and public health”. BMPs
required in the Policy include site evaluations, setbacks, and percolation tests for new systems.

6.2.5 Agriculture

Agricultural areas include various ongoing BMPs that may include:
e Dripirrigation — water application is minimized by focusing the amount and area applied.
e Soil and plant testing — it is common practice for agricultural site managers to conduct
annual soil testing to understand soil characteristics for crop production efficiencies and
refine crop nutrient needs. Soil testing includes review of TDS and nitrate and other salts.
o Focused application of fertilizer and soil amendments

6.3 Additional Implementation Measures

As mentioned earlier, the projected future groundwater quality concentrations are not expected to
exceed the SNMP water quality management goals and implementation of the identified projects
will not unreasonably affect the basin’s designated beneficial uses. It is the intention of the SNMP
monitoring plan to obtain water quality results that will be used to compare future groundwater
quality to applicable SNMP water quality management goals and determine whether additional
measures are necessary to manage constituent load to the basin. After confirmation of results
indicating that either the current average water quality of the basin exceeds the available baseline
assimilative capacity use by 50% or that significant increases in the groundwater quality are
projected within the next 10 years that would affect the designated beneficial uses, the
implementation measures identified below will be evaluated and the most appropriate measures
will be recommended for implementation.

Implementation measures to reduce salt and/or nutrient concentrations in groundwater that may be
considered include, but are not limited to, the following:

o Reducing the amount of salts/nutrients imported into the basin by implementing imported
water treatment processes that remove salts and/or nutrients (e.g. reverse osmosis).

e Reducing the amount of salts added to groundwater via source water - wastewater
treatments, modified processes such as increased retention time, or blending prior to use
for irrigation or basin recharge.

e Reducing the amount of salts and nutrients added to water via anthropogenic sources —
BMPs, public outreach, and land management guidelines.

Natural treatment such as a wetland system.
o Ultrafiltration treatment (i.e., reverse osmosis) of source or recycled water. This treatment
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is typically very costly and results in a waste stream that must be managed, which can itself
be challenging and costly. Options for briny waste include: transporting and exporting salts
to a landfill or other site, disposing of salts via brine lines (not cost effective or practical), or
deep well injection.

o An ordinance or ban on water softeners that uses salts may result in reduced chloride and
slightly reduced TDS concentrations in the wastewater and ultimately reduced
concentrations in the recycled water produced.

e Evaluating industry (e.g. commercial, industrial, agricultural, etc.) processes.

Replacing chlorination disinfection processes with ultraviolet light (UV) disinfection to
reduce chloride concentrations.

e Developing BMPs such as limiting excess fertilizing (set realistic goals for maximum crop
yield) and eliminating over-irrigation to curtail the leaching transport process.

o Developing nutrient management programs and crop-specific nutrient application rates to
improve crop fertilizer efficiency (decrease the total residual mass of nitrogen in the soil by
using nitrification inhibitors or delayed release forms of nitrogen).

e Encouraging Low Impact Development (LID), to increase stormwater recharge and limit salt
and nutrient loading to runoff.

2014 Salt and Nutrient Management Plan for the Antelope Valley Page 6-4



Section 7: References

e Antelope Valley-East Kern Water Agency. June 2011. 2010 Urban Water Management Plan.

¢ Antelope Valley Regional Water Management Group. 2007. Kennedy Jenks. Antelope Valley
Integrated Regional Water Management Plan (IRWMP).

e Antelope Valley Regional Water Management Group. 2013 Update. RMC Water and
Environment. Antelope Valley IRWMP.

¢ Antelope Valley Technical Committee. June 2008. Problem Statement Report Antelope
Valley Area of Adjudication.

e Beeby, R,, Durbin, T., Leever, W., Leffler, P., Scalmanini, J. C., & Wildermuth M. 2010.
Antelope Valley Groundwater Adjudication Case Summary Expert Report for Phase 3 — Basin
Yield and Overdraft.

e California Code of Regulations. Title 22.

California Department of Water Resources (DWR). October 1980. Planned Utilization of
Water Resources in Antelope Valley.

e California DWR. February 2004. California's Groundwater, Bulletin 118, Update 2003.

o Food and Agriculture Organization of the United Nations. Ayers, R. S. and D. W. Westcot. 1985.
Irrigation and Drainage Paper 29 Rev. 1.

e Los Angeles County Sanitation District (LACSD). May 2004. Lancaster Water Reclamation
Plant 2020 Facilities Plan.

e LACSD. 2013. Lancaster Water Reclamation Plant Annual Monitoring Report.

e LACSD. 2013. Palmdale Water Reclamation Plant Annual Monitoring Report.

e Los Angeles Waterworks District No. 40 (LACWD) and Quartz Hill Water District. June 2011.
2010 Integrated Regional Urban Water Management Plan for the Antelope Valley.

o LACWND. August 2006. Final Facilities Planning Report, Antelope Valley Recycled Water
Project.

e LACWD. November 2008. North Los Angeles/Kern County Regional Recycled Water Project
Final Program Environmental Impact Report SCH No. 2007101125.

Metcalf and Eddy. Wastewater Engineering: Treatment and Reuse.

o Palmdale Water District. June 2011. Urban Water Management Plan.

Palmdale, City of. April 2011. Proposition 1E Stormwater Flood Management Grant
Proposals.

e Regional Water Quality Control Board, Lahontan Region. 1995. Water Quality Control Plan
for the Lahontan Region.

e Rosamond Community Services District. June 2011. Urban Water Management Plan 2010.

e Semitropic-Rosamond Water Bank Authority- Antelope Valley Water Bank. January 2011.
Marc Rosman, P.E. and Lorena Ospina. Managed Aquifer Recharge Symposium

o State Water Resources Control Board (SWRCB). October 1968. Resolution No. 68-16:
Statement of Policy With Respect to Maintaining High Quality of Waters in California.

e SWRCB. November 2006. Board Meeting- Division of Financial Assistance.

o SWRCB. February 2009. Resolution 2009-0011: Adoption of a Policy for Water Quality
Control for Recycled Water (Recycled Water Policy).

e SWRCB. April 2011. A Compilation of Water Quality Goals, 16th Edition.

e SWRCB. January 2013. Resolution 2013-0003: Adoption of an Amendment to the Policy for
Water Quality Control for Recycled Water Concerning Monitoring Requirements for
Constituents of Emerging Concern. Recycled Water Policy, as modified by State Board
Resolution 2013-0003 (January 22, 2013).

e SWRCB. February 2013. Recommendation Addressing Nitrate in Groundwater.
http://www.waterboards.ca.gov/water issues/programs/nitrate project/docs/nitrate rpt.pdf

2014 Salt and Nutrient Management Plan for the Antelope Valley Page 7-1



e SWRCB. Draft Salt/Nutrient Management Plans —Suggested Elements.

o SWRCB. Geotracker Groundwater Ambient Monitoring and Assessment (GAMA).
http://geotracker.waterboards.ca.gov/

e SWRCB. Water Quality Goals Searchable Database.
http://www.waterboards.ca.gov/water_issues/programs/water _quality goals/ .

e United States Bureau of Reclamation (USBR). September 2009. Total Dissolved Solids Fact
Sheet.
http://www.usbr.gov/pmts/water/publications/reportpdfs/Primer%20Files/08%20-%20TDS.pdf

e United States Department of Agriculture (USDA). September 1995. Fate and Transport of
Nutrients: Nitrogen.
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/landuse/crops/?cid=nrcs 143 014202

e United States Department of the Interior. 1978. Calibration of a Mathematical Model of the
Antelope Valley Groundwater Basin, California.

e United States Environmental Protection Agency (USEPA). November 1991. USEPA Region 3
Guidance on Handling Chemical Concentration Data Near the Detection Limit in Risk
Assessments. By Roy L. Smith, Ph.D. Technical Guidance Manual.

e USEPA. January 2008. Health Effects Support Document for Boron. USEPA Document

Number EPA-822 R-08-002

USEPA. March 2012. Arsenic in Drinking Water.

USEPA. April 2012. Chromium in Drinking Water.

USEPA. May 2012. Basic Information about Fluoride in Drinking Water.

United States Geological Survey (USGS). 1987. Geohydrology of the Antelope Valley Area,

California and Design for a Ground-Water-Quality Monitoring Network. By Lowell F.W. Duell

Jr.

e USGS. 1998. Water-level changes (1975-1998) in the Antelope Valley Ground-Water basin,
California. By Carl S. Carlson and Steven P. Phillips. USGS Open-File Report: 98-561

e USGS. 2000. Aquifer-System Compaction: Analyses and Simulations- the Holly Site,
Edwards Air Force Base, Antelope Valley, California, By Michelle Sneed and Devin L.
Galloway. Water-Resources Investigations Report 00-4015.

e USGS. 2003. Simulation of Groundwater Flow and Land Subsidence.

e USGS. National Water Information System (NWIS). http://waterdata.usgs.gov/nwis/

e University of California, Berkley. 1955. Ground Water in California: The Experience of
Antelope Valley. By J. Herbert Snyder.

e University of California, Davis. Nitrate Transport in Thick, Unsaturated, Alluvial Sediments.
http://ucanr.org/sites/groundwater/Research/gw 205/

2014 Salt and Nutrient Management Plan for the Antelope Valley Page 7-2



2014 Salt and Nutrient Management Plan for the Antelope Valley Appendix A

Appendix A



2014 Salt and Nutrient Management Plan for the Antelope Valley Appendix A

October 3, 2011
SCOPE OF WORK

Salt/Nutrient Management Plan for the Antelope Valley

PURPOSE

To develop a regional Salt/Nutrient Management Plan (SMP) for the Antelope Valley (AV)
to manage salts and nutrients (and possibly other constituents of concern) from all sources
within the basin to maintain water quality objectives and support beneficial uses. The
intention is to involve all surface water and groundwater users and wastewater dischargers
in the Antelope Valley basin to participate in efforts to protect these waters from
accumulating concentrations of salt and nutrients that would degrade the quality of water
supplies in the Antelope Valley to the extent that it may limit their use.

BACKGROUND

On February 3, 2009, the State Water Resources Control Board (State Board) adopted a
Recycled Water Policy (Policy) that addresses the concern for protecting the quality of
California’s groundwater basins. In response to this Policy, Los Angeles County
Waterworks Districts and Sanitation Districts of Los Angeles County have, with support of
the Lahontan Regional Water Quality Control Board (Lahontan Water Board) staff, initiated
efforts to organize a group to develop a regional SMP for the Antelope Valley.

Activities, such as irrigation using imported water, groundwater or recycled water can
potentially add salts, typically measured as total dissolved solids (TDS), and nutrients to
groundwater basins. Other sources of salts/nutrients can include natural soil conditions,
atmospheric deposition, discharges of waste, soil amendments and water supply
augmentation using surface water or recycled water.

The SMP shall be completed and proposed to the Lahontan Water Board by May 14,
2014; an extension of up to two years may be allowed if the Lahontan Water Board finds
that the stakeholders are making substantial progress toward completion of the plan. In no
case shall the period for the completion of the plan exceed seven years.

GOALS

One goal is to address salt/nutrient loading in the Antelope Valley basin region through the
development of a management plan by the collaborative stakeholder process rather than
the regional regulating agency imposing requirements on individual water projects. The
process shall involve participation by Lahontan Water Board staff and be in compliance
with California Environmental Quality Act (CEQA) regulations. The involvement of local
agencies in a SMP may lead to more cost-effective means of protecting and enhancing
groundwater quality, quantity, and availability.

Another goal is to assess impacts resulting from all activities with potential long-term
basin-wide effects on groundwater quality, such as surface water, groundwater, imported
water, and recycled water irrigation projects and groundwater recharge projects, as well as
other salt/nutrient contributing activities through regional groundwater monitoring.
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The design and implementation of a regional groundwater monitoring program must
involve all stakeholders, including, but not limited to, water importers, purveyors,
stormwater management agencies, wastewater agencies, Lahontan Water Board, and
other significant salinity/nutrient contributors, in addition to the recycled water
stakeholders.

The completion of the SMP may lead to the potential for enhanced partnering opportunities
and potential project funding between water and wastewater agencies, or other
stakeholders, for developing and protecting water supplies.

PLAN REQUIREMENTS

Data Collection and Assessment

1. Stakeholder Participation
a. Outreach to the Lahontan Water Board staff and the stakeholders.
b. Convene stakeholder meetings.
c. Receive and review stakeholder input.

2. Determine SMP Area Boundaries

a. The AV Integrated Regional Water Management (IRWM) Plan efforts cover
the Antelope Valley groundwater basin. SMP stakeholders have determined
that, while the scope of the AV SMP will include the groundwater sub-basins
within the AV IRWM geographic boundaries, the Lancaster, Buttes, Neenach,
and Pearland sub-basins, for which data has been provided to the AV SMP
effort and relevant projects overlay, will be specifically addressed in detail.
Additional sub-basins may be further addressed in the AV SMP depending
on the willingness of users, purveyors, wastewater agencies, regulators,
significant salt/nutrient contributors, and other stakeholders to participate and
provide data. @ Surface water resources are defined using a watershed
approach and are categorized based on a hierarchy of hydrologic systems
including basins, units, areas, and subareas, which may or may not coincide
with groundwater basin nomenclature defined by the CA Department of
Water Resources (DWR). The surface waters within the Antelope Valley
IRWM geographic boundary fall within the Antelope Hydrologic Unit of the
South Lahontan Hydrologic Basin. There are a total of eight hydrologic areas
within the Antelope Hydrologic Unit. For clarity and consistency, surface
water hydrologic areas and hydrologic subareas will be identified and
correlated, to the extent practical, with the groundwater basins as identified
by DWR nomenclature within SMP area.

b. Within the determined scope, identify land uses, surface water resources,
groundwater basins and sub-basins, well locations, and hydrogeologic
conditions including confined and unconfined aquifer systems, and current
water quality.
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3. Understand Current and Future Basin Uses

a.

Collect data from counties and participating cities regarding past/historic,
current and potential future land uses contributing, or that could contribute, to
potential salt/nutrient impacts.

Identify existing surface/groundwater data collection efforts throughout the
region.

Create a map(s) with land uses and sites related to salts and nutrients, such
as: irrigation (agricultural, commercial, residential); wastewater treatment
and disposal (including septic and water softening systems); water recycling;
groundwater augmentation and recharge, water treatment, applicable
alternative energy; imported water; land application of solids; animal wastes
(dairy, confined animal, and ranching) and other potential sources of
salinity/nutrient contributions to the groundwater supply.

4. Create Groundwater Quality Database for Sub-basin

a.

b.

Determine groundwater characteristics, recharge areas, and background
water quality.
Compile data and determine existing water quality, defined as the average
concentration of salts/nutrients and other constituents of concern measured
at each well.

5. Data Analysis

a.

Conduct a regional analysis of available groundwater quality databases to
determine whether sufficient data and ongoing monitoring are available for
the sub-basin.

Collect data regarding other factors (such as atmospheric deposition, mixing
of imported water with native basin water, natural sources) contributing, or
that could contribute, to potential salt/nutrient impacts.

If necessary, chose an appropriate model for data analysis and run the
model. Provide rationale for selection of the specific model, if used. Calibrate
the model used to analyze the data (including de-bugging of the chosen
model) and verify the input data. Compare various model runs to observed
values for each basin, as applicable.

Characterization of Basin

6. Salt and Nutrient Characterization

a.

C.
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Identify the current and projected sources and loadings of salts/nutrients.
Include water balance/budget (volumetric analysis) and consider atmospheric
nitrogen as a source.

Determine the basin’s assimilative capacity of salts/nutrients. ldentify and
include rationale for the assimilative capacity determination (e.g., selection of
maximum TDS limit, etc.). Assimilative capacity will not be necessarily
assumed based on Maximum Contaminant Levels, but rather based on a
reasonably achievable objective derived from site-specific characteristics and
source water quality.

Determine the fate and transport of salt/nutrients.
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d.

Monitoring

Include other constituents of concern as necessary and appropriate (include
naturally occurring constituents such as fluoride, boron, arsenic, chromium
as well as constituents from anthropogenic sources, such as those
concerned with cleanup sites).

Identify potential salt sinks.

Develop future planning scenarios for future users/uses that would include
expected requests for projected recycled water production, reuse, discharges
to Antelope Valley basins, and expected quality for each wastewater
treatment facility (existing and projected). Planning scenarios could include
appropriate planning spans, including, for example, a 5-year plan, 10-year
plan, 25-year plan and a 50-year projected plan, or some combination as
determined by the stakeholders.

Prepare a draft report to the stakeholders to present the data collected during
basin characterization and the results for assimilative capacity (by sub-
basin). Include rationale for selection of sub-basins (e.g., current uses, at risk
basins, water quality, hydrogeology).

Consider the effects of importation of water and transferring recycled water
sources between sub-basins. For example, consider the effects of source
water derived from the Lancaster sub-basin that is recycled and
subsequently transferred to the Buttes sub-basin (Buttes Hydrologic Area) for
reuse as irrigation.

7. Develop a Monitoring Plan

a.

b.

C.

Define the scale of the monitoring plan component, dependent on site-
specific conditions.

Monitor for salts, nutrients, and other constituents of concern that potentially
could adversely affect the water quality of the basin.

Determine appropriate monitoring by targeting basin water quality at existing
water supply and monitoring wells and areas proximate to large water
recycling projects, and groundwater recharge projects.

The monitoring plan should be designed to evaluate and track the long-term
impacts to groundwater quality resulting from past, current, future, and
transitioning land uses.

Identify stakeholders responsible for conducting, compiling, and reporting the
monitoring data.

8. Monitoring Implementation and Data Management

a.

b.

C.

Page 4 of 6

Monitor each location at a determined frequency to assess impacts and take
into account changes in all significant sources.

Establish criteria for concentrations above ambient conditions based on
statistical evaluation of data to trigger additional investigations.

Conduct monitoring of constituents of concern (CECs), as recommended by
the “blue-ribbon” Advisory Panel and approved by the State Board. CEC
monitoring will be conducted in a manner consistent with the Policy.
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d. Data submitted to the State Board for GAMA (Groundwater Ambient
Monitoring & Assessment Program) shall follow the guidelines for "electronic
submittal of information” outlined on the website:
http://www.waterboards.ca.gov/ust/electronic_submittal/index.shtml

e. Report data to the Lahontan Water Board staff every 3 years.

Implementation Measures

9. Manage Salt/Nutrient Loadings on a Sustainable Basis

a. ldentify potential methods and best management practices to reduce and/or
maintain salt and nutrient loadings—such as disposal and/or reducing
methods.

b. Recommend most appropriate methods and best management practices for
reducing and/or maintaining salt and nutrient loadings.

c. Include cost estimates for implementation and other economic information as
required by state water law.

d. Identify goals and objectives for water recycling and stormwater
use/recharge and recommend management measures and ways to make the
best use of these water resources.

Antidegradation Analysis

10.Demonstrate that the projects included in the SMP will satisfy the requirements of
the State Antidegradation Policy (Resolution No. 68-16).

Preparation of the SMP, Adoption by the members of the Antelope Valley Reqional Water
Management Group and Submittal to Lahontan Regional Water Board

11.Draft the Salt and Nutrient Management Plan. At a minimum, plan will include the
required elements as described in the State Board’s Recycled Water Policy and as
detailed in this Scope of Work.

12.0Obtain approval/adoption/acceptance of the SMP by the members of the Antelope
Valley Regional Water Management Group.

13. California Environmental Quality Analysis (CEQA)
a. Draft appropriate CEQA documents related to the SMP.
b. Adopt or file CEQA document.

14. Adoption of SMP by Lahontan Regional Board
a. Collaborate as necessary with the Lahontan Regional Water Board staff to
prepare the SMP for adoption into the Lahontan Region’s Basin Plan (could
include public hearing process, additional CEQA, presentation of SMP to the
Lahontan Regional Water Board).
b. Submit final SMP along with final CEQA document(s) to the Lahontan
Regional Water Board for adoption.
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Proposed Schedule

Task Description Estimated
Completion Date

1a Outreach to RWQCB and Stakeholders July 2009
1b Convene Initial S/N Management Plan Meeting August 2009
2 Determine SMP Area Boundaries January 2010
3 Current and Future Basin Uses January 2011
4 Create Groundwater Quality Database July 2010
5 Data Analysis December 2011
6 Characterization of Basin January 2012
7 Develop Monitoring Plan March 2012
8 Monitoring Implementation Every three years
9 Identify Implementation Measures July 2012
10 Antidegradation Analysis July 2012
11 Draft S/N Management Plan January 2013
12 Adoption of SMP by members of AV RWM Group May 2013
13 Completion of CEQA Documents August 2013
14 Submit Final SMP to RWQCB October 2013
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‘Q‘ California Regional Water Quality Control Board N

Lahontan Region NI A
Mutthew Rodriquer. 2501 Lake Tahoe Boulevard, South Lake Tahoe, California 96150 Edmund G. Brown Jr.
Scerctary for (530) 542-5400 « Fax (530) 544-2271 CGovernor
Environmental Protection www.waterboards.ca.gov/lahontan
April 18, 2012

Antelope Valley Integrated Regional Water Management (IRWM) Stakeholder Group
Antelope Valley State Water Contractors Association

Palmdale Water District

2029 East Ave. Q

Palmdale, CA 93550

Attention: Matt Knudson

ACCEPTANCE OF SCOPE OF WORK FOR SALT AND NUTRIENT MANAGEMENT PLAN FOR
ANTELOPE VALLEY IRWM REGION

Please send my thanks to Ms. Jessica Bunker and Ms. Erika de Hollan of the Antelope Valley IRWM
Region Stakeholder Group for their effective presentation to the Lahontan Water Board on the Scope of
Work (SOW) for the Antelope Valley IRWM proposed Salt and Nutrient Management Plan (SMP). As you
know, a key element of the State Water Board’s Recycled Water Policy (Resolution No. 2009-0011) is the
development of a SMP for every groundwater basin in California by 2014.

Ms. Bunker and Ms. De Hollan explained to the Water Board the process that the Antelope Valley IRWM
Stakeholder Group will use to develop its SMP, and that the development of the SMP will be controiled
and funded by local stakeholders with participation from Water Board staff. As shown in the enclosed
summary (October 12, 2011 Minutes from Regular Meeting of the Lahontan Water Board), the Water
Board members were pleased with the initiative and collaboration demonstrated by the Antelope Valley
IRWM Stakeholder Group in starting to develop its SMP. The Water Board did not express any concerns
with the SOW or the process being used by the Antelope Valley IRWM Stakeholder Group.

Water Board staff appreciate the efforts of the Antelope Valley IRWM Stakeholder Group in its

development of the SMP and look forward to continued participation in the process. Please contact me at
(530) 542-5408 or Jan Zimmerman at (760) 241-7376 if you have questions or need more information.

7
CI/I/L ({?/ Z,//(/J&__
Cindy Wise
Staff Environmental Scientist

Enclosure (1)

CC: Waterworks and Sanitation Districts

Jessica Bunker
P.O. Box 1460
Alhambra, CA 91802-1460

Erika de Hollan

1955 Workman Mill Road
Whittier, CA 90601

California Environmental Protection Agency
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2501 Lake Tahoe Boulevard, South Lake Tahoe, California 96150

California Regional Water Quality Control Board
‘ : Lahontan Region

Phone: (530) 542-5400 © Fax: (530) 544-227]
Intemet: hitp://www.waterboards.ca.gov/lahontan

Matthew Rodriquez Edmund G, Brown Jr.
Secretary for Gaovernor
Environmental Protection

MINUTES
October 12, 2011

Reqular Meeting

Mojave Desert Air Quality Management District
14306 Park Avenue
Victorville, CA 92392

Chairman Clarke called the meeting to order at 1:00 p.m. on October 12, 2011.

Board Members Present Board Member Absent
Jack Clarke, Apple Valley None

Mike Dispenza, Palmdale

Keith Dyas, Rosamond

Amy Horne, Ph.D., Truckee

Peter C. Pumphrey, Bishop

Don Jardine, Markleeville

Eric Sandel, Truckee

Legal Counsel

Kimberly Niemeyer, Office of Chief Counsel, State Water Resources Control Board
Laura Drabandt, Office of Chief Counsel, State Water Resources Control Board

Staff Present
Harold Singer, Executive Officer Rebecca Phillips, Office Technician
Lauri Kemper, Assistant Executive Officer Vanessa Ramirez, Student Assistant
Scott Ferguson, Senior WRCE Christopher White, Student Assistant

Patrice Copeland, Senior Eng. Geologist
Keith Elliott, Senior WRCE

Cindy Wise, Staff Environmental Scientist
Cindi Mitton, Senior WRCE

Jan Zimmerman, Engineering Geologist
John Morales, Water Resources Control Eng
Mike Coony, Water Resources Control Eng
Eric Taxer, Water Resources Control Eng

California Environmental Protection Agency
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Minutes -2- October 12, 2011

Addressing the Board

Dr. James Hart, Adelanto City Manager; Betsy Elzufon, Larry Walker and Assoc.;
John Fogerty, Executive Office, San Bernardino Sheriff's Department; Mark Hagan,
USAF; Raymond Tremblay, LA Co. Sanitation District; Stafford Lehr, CA Dept. of Fish
and Game; Jessica Bunker, LA Co. Water Works District No. 40; Erika de Hollan, LA
Co. Sanitation Districts

*4,

INTRODUCTIONS

Chairman Clarke introduced the Board members. Mr. Singer introduced the Water
Board staff and Kimberly Niemeyer legal counsel.

. PUBLIC FORUM - Item moved to Page 6, following No. 9 continuation of Executive

Officer's Report

MINUTES

Minutes of the Regular Meeting of September 14 — 15, 2011 in Kings Beach (Amber
Wike)

e Motion: Moved by Mike Dispenza seconded by Dr. Hore and
unanimously carried to adopt the September 14 — 15, 2011 minutes as written.

ADOPTION OF UNCONTESTED CALENDAR

Note: ltems denoted by ( ) appears next to items adopted by the Board on the
uncontested calendar.

RESCISSION OF WASTE DISCHARGE REQUIREMENTS

Rescission of Waste Discharge Requirements for Desert Terrace Apartments, San
Bernardino County

e Motion: Moved by Dr. Horne, seconded by Peter Pumphrey and
unanimously carried to adopt the Rescission Order as proposed.

California Environmental Protection Agency
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Minutes -3- October 12, 2011

STATUS REPORTS

5. Adelanto Public Utility Authority Cease and Desist Order Status Report, San
Bernardino County

Mr. Singer made introductory comments on this item. He informed the Board that
this is just an information item and workshop. Mr. Singer also informed the Board
that the City and Water Board prosecution team submitted additional information
which was added in their packets.

Dr. James Hart, Adelanto City Manager, gave a general update on this item. He
informed the Board that Larry Walker and Associates have been retained to help
with reporting on the Water Board Orders. The three year extension has been
finalized with VVWRA for diversion. Testing on Ponds 3, 4, 5 and 9 have been
completed. Pond 5 construction is complete and is receiving discharge. Also
Pond 9 construction is complete. Pond 4 will be completed by October 15.

Betsy Elzufon, with Larry Walker and Associates made a presentation to the Water
Board to assist with answering comments from Water Board staff regarding the
report that was submitted last week. The Water Board and Mr. Singer asked
questions after Ms. Elzufon’s presentation.

Eric Taxer, commented on the presentation made by Dr. Hart and said that the City
of Adelanto has worked very hard to address the Regional Board’s concerns. He
also stated that there are still a few outstanding issues that have not been complied
with which were provided to the Board in a table. Chairman Clarke and Dr. Horne
had questions for Mr. Taxer.

Laura Drabandt, State Water Board, Staff Counsel, reported to the Water Board on
the enforcement options. Due to the separation of functions, she informed the Board
that she could not be more specific. She also informed the Board that the City of
Adelanto is not yet in compliance.

Chairman Clarke had concerns with the amount of beds at the prisons in the
presentation. He said the numbers were not adding up. Mr. Singer suggested that
the City and Prosecution team should review the information and provide more
clarity to the Board at a future meeting.

6. County Sanitation District No. 14 of Los Angeles County, Lancaster Water
Reclamation Plant, Los Angeles County Cease and Desist Order Status Report

Mike Coony, Water Resources Control Engineer with the Victorville office gave the
staff presentation. Mr. Coony answered questions from the Board.

California Environmental Protection Agency
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Minutes -4 - October 12, 2011

RENEWAL OF NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
(NPDES) PERMIT

7. California Department of Fish and Game; Fish Springs Fish Hatchery, Inyo County
Note: This item has been postponed to a future Board Meeting.

Mr. Singer informed the Water Board that this item has been removed from the
agenda.

8. California Department of Fish and Game; Mojave River Fish Hatchery, San
Bernardino County

Keith Elliott, Senior Engineer gave the staff presentation. Dr. Horne suggested
additional changes regarding the rain event in the Order.

Board discussion

Dr. Horne commented on the professionalism that the Fish and Game is showing
and thanked them. Mr. Elliott answered questions from the Water Board.

¢ Motion: Moved by Eric Sandel, seconded by Keith Dyas and
unanimously carried to adopt the Order with the late revisions and correction, and
additional changes as proposed.

OTHER BUSINESS
9. Executive Officer’s Report

Mr. Singer discussed items from the April 1, 2011 - June 31, 2011 Executive
Officer's Report and answered questions from the Board.

Mr. Singer informed the Board that the Hinkley residents have requested that the
Board have a Public Forum regarding PG&E. Mr. Singer suggested they do this at
7:00 p.m. this evening. He will discuss the PG&E Executive Officer's Report before
the Public Forum. A Cleanup and Abatement Order (CAQO) was issued on October
11,2011 and Mr. Singer will give the Board a briefing on the CAO which was placed
in the Board’s folders. Ms. Kemper will give the Board a briefing on the status of
other Water Board activities associated with PG&E’s groundwater cleanup.

Mr. Singer went over the Draft Board Meeting schedule for 2012.

Note: Executive Officer’s Report to be continued at 7:00 p.m.

California Environmental Protection Agency
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Minutes -5- October 12, 2011

10. Reports by Water Board Chair and Board Members

Dr. Horne commented on the Water Quality Coordinating Committee meeting that
she attended. At the meeting, they discussed having the Water Boards working
together as one Board. She also informed the Board about an art exhibit that she
attended in Reno regarding altered landscapes that are in the Lahontan and
Colorado Region. Dr. Horne handed out the brochure from this exhibit.

Mr. Pumphrey commented on the Water Quality Coordinating Committee meeting
that he attended. He was very impressed by the talents and skills of the agency and
made him more aware of the work and efforts of the Water Board staff.

Chairman Clarke gave a report regarding the Chair's conference call. He informed

the Board that the discussion of the Water Board working together as one Board has

been brought up before several times during the Chair's conference calls.
11.CLOSED SESSION*

The Board met in closed session from 4:30 p.m. to 4:41 p.m. to consider Item k.

Discussion of Personnel Matters. Authority: Government Code section 11126. The

Board reconvened in open session at 4:45 p.m.

The Board recessed for dinner at 4:45 p.m.

Regular Meeting continued
7:00 p.m., October 12, 2011

Chairman Clarke called the meeting to order at 7:00 p.m.

Board Members Present Board Member Absent
Jack Clarke, Apple Valley None

Mike Dispenza, Palmdale
Keith Dyas, Rosamond
Amy Homne, Ph.D., Truckee
Don Jardine, Markleeville
Peter C. Pumphrey, Bishop
Eric Sandel, Truckee

INTRODUCTIONS

Chairman Clarke introduced the Board members.
Mr. Singer introduced the Water Board staff.
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9. Executive Officer’'s Report (continued)

Mr. Singer discussed the CAO that was issued yesterday, October 11, 2011 to
PG&E on replacement of water. The Water Board delegated Mr. Singer to issue the
CAO. Mr. Singer gave a summary of the CAO and asked if the Board had questions.

Ms. Kemper discussed the 2008 CAO that required PG&E to develop a
comprehensive strategy to clean up the ground water in the Hinkley Valley which
included the submittal of a feasibility study to the Board last September.

Ms. Kemper informed the Board and Public that staff will have a public meeting later
this year at the Hinkley School. They will be discussing the responses from the Peer
Review on the background study, the status of the EIR, and current status of the
plume investigation and the ground water cleanup.

1. PUBLIC FORUM (continued)

Carmela Spasojevich, Hinkley resident, expressed her relief that a CAO has been
issued to PG&E, and also expressed her dismay at the length of time that PG&E
is being given to comply with this CAO.

Robert Conaway, Helphinkley.org, voiced concern that Hinkley / Barstow area
need representation on the Water Board.

James Dodd, PG&E Advisory Board Committee: He commends the Water Board
for getting something done but not moving fast enough. He believes PG&E needs
to help the people who want to move out of the area.

Karen Dodd, Hinkley resident: Where is the legal Administrative Civil Liability for
PG&E?

Elaine Kearney, Hinkley resident: Built their retirement home in Hinkley and was
not aware of the water problems. She is concerned that her property and home is
poisoned and worthless.

Daron Banks, Hinkley resident: Private wells need to be added to the total and
complete plume map. Suggest Water Board staff test their water not PG&E
personnel.

Patti Dickman, Hinkley resident: Thanks the Water Board for issuing the CAO to
PG&E, but disappointed in staff for the length of time that it took and the 10
months that the CAO gives PG&E to comply.

Jackie Conaway, Hinkley resident: Ms. Conaway thanks Mr. Singer for all he has
done. Ms. Conaway asked if the Water Board knows the source of the Culligan
Water being provided to the residences by PG&E and if it has been tested?

Dr. Horne thanked all the residents from Hinkley for coming to the Water Board
meeting and making their presentations.

California Environmental Protection Agency
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PLANS AND POLICIES

12. Discussion of Proposed Scope of Work and Development of a Salt and
Nutrient Management Plan (SMP) for the Antelope Valley, Antelope Valley
Regional Water Management Group, Los Angeles and Kern Counties
Jan Zimmerman, from the Victorville office and Cindy Wise from the South Lake
Tahoe office each made a presentation to the Board. Also Jessica Bunker and Erika
de Hollan, representing the Antelope Valley Group, described the efforts of the
Antelope Valley Group.

Ms. Zimmerman, Ms. Wise, Ms. De Hollan and Ms. Bunker answered questions from
the Board.

Mr. Sandel commented on the great insight that the presenters gave the Board. The
presentation was very organized and well thought through.

Mr. Dispenza congratulated the Antelope Valley Group and is very proud of them.

Mr. Pumphrey is very impressed by the collaborated effort and it is great how they
have involved all the stakeholders. The Group should really be commended.

Dr. Horne commented on how excited she is about this project.

Chairman Clarke agrees with all the Board Member's comments. Projects which are
the result of collaboration of multiple agencies are great and can work.

Board members did not express any concerns with the workplan or the process
being followed by the Antelope Valley Group.

ADJOURNMENT

With no further business to come before the Board, the meeting adjourned at 9:22 p.m.
on October 12, 2011.

Prepared by: _Mé_ Adopted: December 6, 2011
Rebecca Phillips, Office Technician

Rp/h/BOInfo/Minutes/Final _MINUTES_OCT12-2011rp
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Antelope Valley Land Use Designations

Data Sources

City of Lancaster
Files from City of Lancaster Planning Department staff, January 2010.

Land Use Codes:
http://www.cityoflancasterca.org/Modules/ShowDocument.aspx?documentid=9333
http://www.cityoflancasterca.org/Modules/ShowDocument.aspx?documentid=9323
GENERAL PLAN 2030 web page: http://www.cityoflancasterca.org/index.aspx?page=427

City of Palmdale
Files from City of Palmdale Traffic Division/GIS Section staff, May 2010.

Land Use Codes: http://www.cityofpalmdale.org/departments/planning/general plan/03-
LandUse.pdf

Los Angeles County
Files from Los Angeles County Waterworks staff, April 2012.

Land Use Codes: 2012 Draft General Plan 2035
http://planning.lacounty.qgov/assets/upl/project/gp 2035 Appendices C 2012.pdf
http://planning.lacounty.gov/assets/upl/project/gp 2035 Part2 Chapter3 2012.pdf

Kern County
General Plan Map (updated 1-13-2012): http://www.co.kern.ca.us/qgis/Files/GeneralPlan.zip

General Plan document: http://pcd.kerndsa.com/planning/planning-documents/general-plans

Floor Area Ratio (FAR) is the ratio of the total covered area on all floors of all buildings to the area
of the project site. As a formula, FAR = (total covered area on all floors of all buildings)/ (area of the
project site).

du/ac = dwelling unit(s) per acre

C-1



1uawadeuen
“Juswadeue|A pueT Jo nealng |esapa4 a9yl Aq padeuew sealy pueljo neaing | IN19-SO
'9s5uaja( 4o awuedaq 's'N Ag pa||041u0d pue| pue suolie|eisul Aded|iA pueq Asejin TN
40M Aalauiged pue YJomjjiw dJom |eyaw ‘sdoys asueuajulew 3ulp|ing ‘sodesed
Jredau ad1yan ‘Buissadoad wily siydesdoloyd ‘Aupune] |epuawwod ‘Sunnuud ‘sjelaalew
J0 3uissaooud 4o Suniedas pue ‘uideyoed ‘Surinioesnuew ‘uiysiuly ‘Suiedriqey ‘Ajquiassesip
‘Ajquiasse ‘uolnquisIp ‘sasnoyalem ‘saliiAlloe dyaed [ela3snpul se yans ‘sasn |eldisnpul 1y 0'T ¥V4 wnwixepn |elasnpul 3 |
*S9IMAIIIE |BLIISNPUI DAISUIUI
|exded pue Joqe| J9Y3ro pue ‘salaulyal ‘Sulanioeynuew Aneay 3uipnjoul ‘sasn |elaisnpul Anesy 0°'T ¥V4 wnwixep |erasnpu| Aneay HI
*S90uUapIsal Ajlwey 9|3uls pue ‘saauspIsal Ajlwesynw ‘9jeas-wnipain 19 Je1au/np 0E—0 | |enuUapISaY ueqin O€H
S9WOYUMO) puUe ‘SUOISIAIPGNS 10| |[ewsS ‘S9SNOYMOJ ‘saxa|dunoy ‘saxa|diil |elauapisay
‘saxa|dnp Sulpn|aul ‘s9auapisaJ Ajlweilnw a|eds-|jews pue Ajlwey 9|3uls [euollisued | 4] Je1au/np gT-0 Ansuag wnipay STH
|el3USPISSY
Aisuaqg
*s2ouapisal Ajjwey 9|3uiIs 97 Je1au/np 6-0 ysiH uequngns 6H
[eljusapisay
s9ouapisad Ajiwey 9|8uls ‘Ayisuap-moT ST Je18u/np G0 ueqJngns SH
[eljusapisay
s9ouapisad Ajiwey 9|8uls ‘Ayisuap-moT 9 Jeau/np -0 107 28.eq ZH
'sasn
paxiw [eI2J2WWOI pue |elluapIsas pue Sad140 [euolssajold pue $a403s [esauad sjuesnelsal
S921AIDS |euolssajoad pue ‘|euossad {[1e1aJ :3uipn|dul ‘S913IAI10E |BUOIIEDIIDS SUIAIDS-I0)ISIA S0 YV4 wnwixep 9sN PaXIA /
Alsuaiul-mo| pue ‘|eanynoude ‘jedns yum 3|qiiedwod aJe 1eyl sasn [e12JawWwod patwi €1 Je1au/np G-0 | |eJswwo) |edny NIN-YD
'S9214J0 |euolssaj04d pue $2403s [esauad sjuesnelsal
{$921A3s |euolssajoud pue ‘jeuostad ‘|1e1a4 :Suipn|oul ‘SS13IAIIOE |BUOI1ES1I] SUIAISS-101ISIA
Alisuaiui-mo| pue ‘jeanyndtide ‘jeans yum a|qiredwod aJe 1eyl Sasn [e1dJawwod paywi] S0 Y4 Wwnwixe | [erJawwo) |einy ¥
0°€ "Vd4 wnwixen
S9SN PaxXiW |_I2JaWWO0D pue [BIUSPISaS PUB (S9IUBPISaJ AjlWeslnw ‘SallAlde Je 1au/np 0ST-0€
JUSWASNWE pue ‘s|910Y ‘SIIAIDS |BI2JWWO0D PIIL|DJ UOIIBDII3] PUR 1S14N0Y ‘SI91UDD =Ny |e1JaWwWo)
pue sjjew Suiddoys uoleullsap pue |eUOI3aJ Se YoNns ‘Sasn |BlaJaWW0 3sudlul pue 9dJeT PaXIAl 4O |elauapisay Joley AD
(a40y/suosiad) asn puey
asodungd Aisuaq Aysuag painwaad 9po)
ueld |esduaD
uonejndod

sasq pue ajepwied Jo 319

D Xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




Joplo)
uoljepiodsued] ik
S0 Yv4 Wwnwixen
Je ssou3
"S9I11IAI10€ palejaJ pue [ednyndlide pue sasn |ewlue pue uelilsanba ‘saduapisal Ajlwey 9|3uls T0 Ot/Np T wWnwixeA Ot pue |einy ov1Y
S0 Yv4 wnwixen
Je ssoJu3
'S9I11IAI10€ pale|aJ pue |ednyndide pue sasn [ewlue pue ueldlsanba saouapisal Ajlwey 9j8uls 0 0Z/np T Wnwixep 0z pueT |edny 0z1Y
S0 YV4 Wwnwixen
Je ssoJ3
"S9I11IAI10€ pale|aJ pue |edn}jndliSe pue sasn [ewlue pue uellsanba saouapisau Ajlwey 9|3uls 0 0T/Np T WNWiIXen 0T pueT |edny 0T1Y
S0 YV4 Wwnwixen
"Sl1IAI0E pale|ad Je ssoud
pue |eanyndlide pallwl| pue ‘sasn [ewiue pajwi| pue uellsanba ‘saduapisal Ajlwey 9|3uls T S/Np T wnwixep S pueq |edny ST1Y
S0 Yv4 wnwixe
"S9I1}IAI0E pale|ad Je ssoud
pue [eanynduSe pajiwi| pue {$asn |ewiue pajiwi| pue uel1sanba saouapisal Ajjwey 9j8uls I /NP T wnwixen Z puet jeiny ral]
S0 YV4 Wwnwixen
*S911IAI0€ pale|ad Je ss043
pue [eanyndi8e pajiwi| pue {Sasn |ewiue paliwi| pue uelsanba saouapisal Ajjwey 9j8uls v T/Np T wWnwixen T pue7 jedny T1d
*S91M|13N Jofew pue ‘Sall|I0.e) JUSWIILe.] J91BMWI0]S 3sh 3|diynw ‘salls [esodsip aisem
pinbi| pue pijos ‘s|jiypue] Suipnaul ‘sall|ioey Joley “salilide) uoleliodsuedy Jofew Jaylo pue
suoduly ‘spunoJsgiie) pue ‘s3uip|ing JUsWUJISA0S ‘Salua3awWad ‘sjeydsoy ‘sjooyds ‘sesndwed a119nd
pue s3uip|ing a1jgnd :3uipn|aul ‘sasn ulAias-Ajiunwiwod pue ssillfide) dljgnd-1was pue dljgnd 0°€ ¥V4 wnwixep -Iwas pue dljgnd d
‘'sjpuueyd a3eulelp 3uoje
JO UIYHM S}J0MIBU |IBJ} 9AI0E Sapn|ou] ‘sAem||ids pue ‘sSAempool} ‘sjauueyd a3eulelp se yans
‘2iNn3onJiseljul dpew-uew pue ‘SAemia31em |eanieu ‘SII0AIDSDI ‘S e| Se Yons ‘Ualem Jo salpog J91e M\ M-SO
'$954Nn02 }|038 pue ‘suapsed Ayunwwod uoleaJday
‘sp|aly 2119|y3e ‘s|ieJ] ‘syJed |e20| pue [euoi3al se Yons ‘sasn |euoliealdal adeds uadQ pue syJued H4d-SO
"92IAJ9G 159404 |[euolieN 9yl Aq paSeuew pue 152104 |eUOIIBU 3Y] UIYHIM Sealy 159104 |euoileN 4iN-SO
"S3J0J49 UOIIBAJIRSUOD pue deds uado Joy paledipap Aje33| si 1eyl pue| 03 Ajuo sai|ddy
‘Ayin1adiad ul uolleAlasald 924n0saJ 21UIS pue seale ddeds uado Jo uoleAsasald ay3 Jo4 UOI1BAIDSUOD) J-SO
(a40y/suosiad) asn puey
asodungd Aisuaq Aysuag painwaad 9po)
ue|d [esdusD
uonejndod

sasq pue ajepwied Jo 319

D Xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




SI'}| 'SeaJe uequngns pue [eans USAIMISQ UOI}ISURI]) B Se pue seaJe apls||ly 01 alelidoadde S| uoineudisap siyl | $S048 wnwixew Ansusg mon ¥al
"S92IAJI9S 21|qnd pue Salll|IIn
‘98eujesp ‘uoiieiodsuesy ‘Ualem ‘4omas alenbape aney o1 uejd 40 dAeY ||eYS Seady 'Sasn |elisnpul Asewiud syy jo
9A140ddns pue 0} [BIUSPIdUL B4 YIIYM SISN |BIDJIWWIOD PIWI| SWOS apnjaul Aepl "uoianguisip pue ‘Suisnoyalem
‘spood pue syonpoud jo Ajqwasse pue 3ulinidejinuew 3yl 3uipnjaul ‘sasn |elasnpul Jo Alaliea e sapnjou| |elIsnpul anl
(sau0e 77 42d
.N_E\mco&wa 008 :uone|ndod pajewiis] 'seale 9saY) 01 d|ge|ieAe ¢ 10U Aew JOM3S uun 1) oe/np
pue Jalem Alunwwod Se Yons SaIAISS ueqdn ||n4 4934e| J0 SaJJe 37 O S9ZIS |[92J4ed YlM ainleu ul |eant ale sealy | Q0 40 Alsuap |elnuapisay
‘pa1niwIad aJe salyAloe Suldasy| [ewiue pajejas pue uelisanba auaym sasn |elpuapisad Ajjwey 9j3uls 404 papualu| | SS0J3 wnwixew uelsanb3 Y3
'S9sh |e|2JaWwwod
Allunwwod Joddns pue ‘sasn 921AJ9S pue |1e19J PAIUSIIO UelISapad ‘Sasn |BUOIIN}IISUIL ‘S9SN JUSWUIRLIDIUD dpNn|dul
pue eaJe UMOIUMOP Y3 Ul AHAIIOE [B12JSWWOD JO [B120S 4O S|9A3] Y3Iy 9onpoud 03 paudisap aJe sasn aAllejuasalday |elJaWwwo)
‘pJeAs|nog ajepw|ed 01 Ajlwixoud ul pa1edo| ‘eale 8102 92IAI3S/|IR1aJ |RUOIIIPEI] S,A11D BY) JOJ papualu| umoiumoq oa
‘S9SN |B12J3WWO0D IAISUDIUI SSI| PUEB SISN [BI4ISNPUT AISUDIUI DJO0W UDAIMISQ SN |BUOIHSUBI] B SB pasn
9q Aew uojeudisap ay| ‘9|qejiene $321AI3S 2l|qnd pue sai3lj1an ‘©8eulelp ‘uonelodsuedy ‘4a1em Jamas arenbape
aAey 0} ue|d JO aABY |[BYS SEAJY "SJASN |BLIISNPUI-UOU JDBJNIE [|IM UIIYM ‘DIN1BU DIIAISS JO |IB1DJ B JO JBYUD ‘Sasn
|eI2J2WW0I |eJauad J0) papualul 10U S| uoneusisap Siyl ‘USASMOH ‘pamojje aq Aew ‘eaJe |eldJswwWod/|euisnpul
Y3 UIYHM SISWNSUOI DAIIS YIIYM ‘S19Je 9IUSIUDAUOD JO SUBINE]SII SB YINS SISN |B1DIWWO0D
aAI0ddng 'sasn Jejiwis pue ‘sjielsalew pue juswdinba Sulp|ing ‘uawdinba uoneliodsuedy ‘saliddns |elisnpul Jo
9|es |1e1aJ J0 9|esajoym pue Sulinioeinuew ‘uoingisip ‘AusawdojaAsp pue Yyo4easas apnjdul SIS "Sasn |el1oJawwod Sulnyoejnuen
9|BS9|OYM puE |IB1DJ ‘DIIAIDS DAISUDIUI DJOW Y3 pue SISN |erisnpul J21y3i| Jo Juswdo|DAIP ISN PaxIw JO) papuu| |elJaWwwo) AID
*S9SN JB|IWIS pue ‘S9d1}40 ‘0T 0 |elJaWwwo)
‘Syueq ‘sydew Au92043 ‘s2103s aiempaey ‘saJ01s |[2Jedde ‘syueanelsad Se Yyons ‘Sasn 92IAIDS PUB [1B12J 1O} papULU| ¥V4 wnwixepn Aylunwwo) o))
"s3ulp|ing
Paso[oud 01 PaulU0d 9Q 0} dJe S3IMAI0e 93eJ031s pue suollesadQ uiras sndwed e 91eaJd 03 SaIUBWE J00PINO
pue 3uidesspue| pasueyua apiroad 01 pardadxa si uolleudisap Ssiyl ul Juswdo|daAaq "uoI13dNIISUO pue ugdisap
J0 Ayijenb y3iy e Sujuiejulew saxajdwod pauue|d-iaisew Ag pazl4a1oeieyd JUSWUOIIAUD UB UIYIIM SISN [BlIJWWOD
aAIoddns pue ‘uonesluqes pue Ajquiasse 1y3i| ‘quswdolaAap pue ydaueasad ‘921440 Jo A1alieA e 1oj papualu| yJed ssauisng dg
*S9111|10B) JUSW1EaJ) 93BMSS pue Sasn |ednyjndlide
Joujw 3uiioddns ‘queden Aj@3ue| s1 Ajuadoud 1ioduie ay) ‘zi Jue|d 92404 JIy 1B pa44nddo sey Aisnpul aoedsolse
9y3 01 pale|as Juswdo|aAap [elIsnpul SIYM "31s 1oduly [euoiSay sjepw|ed 3yl pue zy 1ue|d 92404 JIyY 'S'N
0} saljdde Ajuewlid -d1j4edy Jie |e1pJawwod pue Aselljiw 1oddns 03 AJessadau salljioe) [B12J9WWOI pue ‘saliisnpul S9sM paile|ay
pale|aJ-uoljeliodsueay ‘saluisnpul palejal-adedsolae ‘saflljdes) oddns pue spiaiie aiealnd pue dignd 4o papuaiu| pue nodJly vy
1onpanby
2oeds uadQ eluloyljed | 1onpanby
asodingd Ausuag SRR apo)
paniwiad ue|d |esduan

sasq pue ajepwied Jo 319

D Xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




apIy pue sued-Ayjoed olgnd 4'8d-4d

juswieal] Jarep-ANoe4dllqnd  M-dd llypuet-Ayjioeg olgqnd - |liypue-4d
jue|d uswieal]-Ayoe4 ongnd  dl1-4d Ai1arawa)d-Ayioed olgnd J-4d
|ooyas-Aujided aljgngd S-4d uiseg-Ayl[1oe4 alqnd g-4d

:9dA1 asn Aq paynuapl Ajjeayioads ale sasn

‘uonzeudisap 4d 9yl UIYHAN “S||i4pue| pue ‘syue|d Juswieall J91eM pUe JOMIS ‘S1}1|10e) [elusWUIDA0S pue Ala)es ‘0T S
a11gnd ‘sjeydsoy ‘sarieaq) ‘syJed ‘sjooyds 03 payiwi| 1ou Ing Suipndul ‘saiyoey d1ignd o sadAl snoliea Jo) papuaiu| V4 wnwixen Ajoeq olqngd 4d
'sasn Je|iwis 4o Suizead jewjue ‘a4nyndliSe ‘94n3Nd1340Y ‘SISN [BUOIIRDIID dPN|dul
sasn |eaidA] "$924n0sad [eanieu juediyiudis 4o ‘(uadiad oG ueyy Jodaals sadojs) ulellay doails Aian ‘suiejd pooys se
yans suoiieywi| |eaisAyd yum says 109304d 03 arerudoadde s) uoireudisap syl ‘sasodund soeds uado 104 paledipap
Spue| se |]am se ‘Ajjunwwod ay3 ulyum sas yJed 3ing 19A 10u 1ng paJdinboe pue 3ullsixa saijauapl uoneudisap
ay] ‘syded A1D Buipnjoul ‘sasn adeds uado aAl3de pue |[eanleu Yylog J0) pue| aAI9saJ pue Ajiluspl 01 papualu| 22eds uadp SO
-21|gnd |eJoua8 9y} pue $95S3UISNQ JO SPISU IIAJS |BUOISSD}04d PUB SAIIRIISIUIWPE
9Y3 SUIAJISS SBaJE |B12J9WWOD UIYHM JO ‘SUOIIRUSISOP |BI3USPISS] PUB SISN |BIDISWWIOD SAISUSUI dJ0W
udaM1aq a1eludoadde s| uoeUSISIP SIYL "SOSN |BI2JaWWO0D dAI0ddNS pue ‘S31SIaAIUN JO 983]|02 d1|gnd Jo a1eAld
‘S|00YdS 9peJ} pue |Ba1uUYId} ‘|BUOIIBIOA 9pNn|dul ABJAl "UOIIBUSISIP SIY} UIYHM S1ash 321340 Asewiad ayy Joddns
03 SIUBWIYSI|qeISd Sullea pue a4ed p|Iyd ‘DIIAIIS ‘|1BIDJ PAYIWI| dpNn|dul AB|A| "S3SN JB|IWIS JOYI0 puk ‘|eloueul) ‘91e31sd 0TSl |eloJawwo)
|eaJ ‘@aueunsul ‘|ed9] ‘ssauisng ‘jeuostad ‘|eaipaw 3uipn|dul ‘sasn 321440 [euoISsa404d Jo AlaLIeA e Jo) papualu| HV4 Wnwixen 140 20
‘pooyJoqysdiau a1eipawiwi 050! |eloJawwo)
93 JO SP3au wJal-1oys pue Ajlep ay3 anJas 01 paudisap SaIIAIIOR 3DIAIDS pUe |19 3dA] 9DUSIUSAUOD JO) PapPUAIU| V4 wnwixen pooyJoqysiaN JN
‘3uiydileq 923940uU0d pue 3eydse syonpoud [esaulw JO s3JBS pue Sulysnad ‘Sujuiw IPN[IUI SBIHAIY uoleJIxd
‘931uesd pasodwodap pue [9AeJIS ‘pues uipn|aul ‘S924N0SaJ [BJUIW JO SUISS9204d PUB UOIIIEIIXS 0 PIPUSIU| 924N0S3Y |eJBUIN ENI
" Jw/suosiad 00Z°9T
:uolze|ndod pajewilsy ‘seaJe 959yl UIYHM PapuUaluUl J0U dJe Sasn [ewlue 984e| pue uelisanb3 'sasn |elauapisal Je/np QT 01
Ajiwey a|3uls 1o} 14 000"Z S! 9IS 10] WNWIUIIA "s1usWdo[aASp Sulsnoy paJnidejnuew Jo ‘syuswiede ‘saxajdil | T°9 JO saISUIP |eluapisay
‘soxa|dnp ‘swnjulwopuod ‘sasnoyumol ‘paydeiie Ajlwey sj8uls ‘payoeiap Ajiwey aj3uis spnpul Aew sadAy SuisnoH | ssou8 wnwixew wnipan 4N
" Jw/suosiad |eluapisay
000°9¢ :uonendod pajewysy ‘sadAl yun Suijjemp payoeiap pue payoene jo Ayaiiea e apnpul Aew sadAy 3uisnoH Je/np 9T-T°0T Ajtweyiynin Y4\
" Jw/suos.ad
009°T :uonle|ndod pajew|ys3 ‘sado|s daals pue $924n0SAJ |edN}eU JO uol1eAI9saId 98ein0duUd 03} pajHwIad 9q
Aew 3uaisn|d ydnoyae ‘4984e| 40 2428 9U0 9q Aj|J2USS [|IM SBZIS 10| WNWIUIA “uolleudisap syl ulyum pasodoud Je/np
j1uawdo|anap mau 03 papinoad 3q [|Im J93BM pue JaMaS AJUNWWOI Se YINns SaJIAIDS uegdn 1eyl pa3dadxa Ajjesaussd T jo0 Ayisuap |eluapisay
asodingd Ausuag SRR 9po)
paniwiad ue|d [e43uUdD

sasq pue ajepwied Jo 319

D Xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




(TT-dS) ueld 213199dS pasyx07

(€-dS) ue|d o14199ds Youey Ja1uy

(7-dS) ue|d 2y123ds S||IH enysor

(G-dS) ue|d oiy1dads eisip oyouey

(£-dS) ue|d oy1oads |ennuapisay apis||iH

ue|d 213129ds uonewe|day pue Aiienp

(£T-dS) ue|d o1129ds youey |[1y1004

(¥T-dS) ue|d 213109ds uonewe|day pue Auenp

(2-dS) ueld ayoads youey Aup

(¢é¢-dS) ueld a1y10ads ade||iA Asuel | djepwied

ue|d o14129ds yJed ssauisng Asjjep adojaiuy

(£T-dS) ue|d 214109dS 92J9WWOD pue apel| djepw|ed

(9T-dS) ue|d a123ds 121ua) 01Ny A3j|eA adojaiuy

asM pueq ue|d |[eJauan

3sn pueq ue|d [e4auan

sue|d o1oads ajepwied jo AjD

.N_E\mcoﬂma 00L.‘6 J0 uonendod € |ennuapisay
pa1eWIIST "97Is 10| WNWIUIW 1) 000’/  SUIUIEIUOD SUOISIAIPGNS YIM S3sh [eljuapisal Ajiwiey 5|8uls Joj papuaiul Je/np 9-1°¢ Ajlwe4 aj8uls €-44S
" lw/suosiad 009°s Jo uoieindod parew1s3 ‘seale JUSWAO[IAIP Mau
ul paJinbau aq ||Im S92IAI3S UeqJn ||n4 ‘saun1eay |eaisAyd juediyiusis Jo uleasal Jadasls aAtasald 01 pajiiwiad aq T |enuapisay
Aew upaisnd ydnoye ‘4adie| Jo M 000°0T Ajje42uad sazis 10| 19U YUM sasn |elruapisad Ajlwey 9|3uls 4o} papuaiu| Je/np €-0 Allwe4 9j8uls 2-44S
.N_E\m:oﬁma 009°€ Jo uonendod pajewiys3 ‘padojanap 3g Aew SUOISIAIPGNS 10|
Ja8.e| y3noyaje ‘seale asay) ul pa1dadxa aJe $321AISS Ueqn ||n4 "3|qissod Suidaay [ewiue/asioy YHM JUSWUOIIAUD T |elzuapisay
|ednJ-1was e 3uileaJd ‘4a34e| 40 2.0k jjey auo AjjeJauagd s9zis 10| 319U YHM $3SN |elauapisad Ajjwes 9|3uls 104 papualu| oe/np z-0 Ajlwed sj8uis T-44S
‘pugl
ay3 Jo Alpeded [eanonaisedjul pue Olydes3odol ‘|eluswuodiAul uodn paseq paysl|qeiss aq Aew sasn |eI2JaWwWod
aA1u0ddns Jo Alisuaiul pue uolled0| ay) pue Alisusp |eljuapisad JaysiH ‘uoineusisap siyi ulyum pajedidijue aie
Sasn |e1Jawwod aAlloddns UanamoH "aJde Jad suun Suljjamp -0 Jo Alsuap ssoJ8 e yum ‘aunieu ul |eiuapisal aq
03 papuaiul Ajuewnd spjuawdolaaaq 'ssad04d ue|d 213129ds ayl y3noayi paysijdwodde aq pjnod Sujuueld siyj "ue|d
|eJaus9 ay1 yum pajelposse Ajjewsou jeyy puoAaq Suiuue|d aaisuayaidwod auinbau ‘syuleisuod Juswdolaaap pue juswdolanaqg
‘AlIAILISUBS |eIUBWIUOUIAUG ‘AydelSodo) ‘sad1Alas dljgnd pue a4njdnJiseljul JO Y.l 01 NP ‘YdIYM Seale J0) Papualu| |edads as
"193JEeW 3IUSIUDAUOD BY] 0} pajualIo Ajliewlid Jou aJe sash yans 1ey) papiaoid ‘papndul
90 0s|e Aew ‘s921AJ9S POOJ pPUE |1B1J ‘SUOIINIISUL [BIDUBUIL SB YINS ‘UOI1duUNy [BIDJSWWO0I AJlunwwod e 3UIAIS Sasn
|el2Jawwod aAl0ddns *s1913N0 |1e1a4 934e| pue ‘s|j@jow/|910Y ‘sdiysiajeap ajiqowolne ‘sjjew Suiddoys jeuoi3au
‘s9401s Juswiiedap apn|aul S9SN 'SPOOS SIUBIUSAUOD UBYY J9YlRJ ‘Bunleu ul wual-3uo| AjjeaidAy sue papinoud ‘0T S! [el2JaWWo)
S9JIAJ3S PUB SPOOD) ‘EAJE 193JeW |BUOISDJ B WOJ) SI9WNSU0D Sulldea1le S3Sh 9DIAIIS pue |1B1aJ JO) PapUDIU| V4 WnWwixep| |euoiSay Y
asodund Rusuag = apo)
paniwiad ue|d |esauan

sasq pue ajepwied Jo 319

D Xipuaddy Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




‘ue|d oiy109ds e jo

ouepind ay} Jopun Juawdo|aAap adinbau AjjeaidAy |[1m Juswdojanap
9SN-paxIW J0j PaJapISUOI Sealy 'SUOI1IBUU0I Jsuell/uelisapad
Suouis yum udisap paires3aiul saziseydwa pue ease 3uipunolans

9y3 404 AJAIOE JO 493UD2 By} se suoizouny AjjeaidAy Juswdojanag
"S3I3IAI30E |BIDJ2WIWOD SA0Qe paledo| Ajjelaualod |elauapisal

UM 9}IS dwes ay3 uo J4o 3ulp|ing swes ay3 uj sasn |ejyuapisal Aysusp

‘udisap pue

9sodund ay3 uo Suipuadap
Asen Aew suoineu

eaJe 400y} pue Aysuap yun

0°'T :YV4 98elany
2Joe/syun uljjomp

Jays3IY yum sasn 92140 pue 92IAISS ‘|le1ad saulquiod Alo3aied siy| T :Ausuap adesany 95N paxIA N
‘syuawdo|anap pauue|d pue sue|d d14199ds ue|d o11dads ds
‘SwNlJeqWIN|Od pue ‘swniiojewald
‘Swnajosnew ‘sawoy |eJauny ‘sa14919Wad sapn|au| ‘AjjedijoquiAs
paijuasaidal aq Aew syJed auniny pajeaulap Ajjedioads aue
syJed Sui3six3 sai3lj1oe) uoiealdal pue syed paumo Apiignd sapnjouj 9oeds uadQ o)
*SUOIINISUI |[PUOIIBINPD
pue sjooyds 21jgnd sapn|au| *Sa11|19€4 IJIAIDS pUE UOIleJISIUIWpPE
|eauswutanogd Sulpnpoul ‘diysisumo d1jgnd ul spue| pue sasn "0°T 40 ¥Y4 wWnwixe| 2119nd d
"S3111]10€) |B1IUSPISa SUIAI|-PaISISSe 0 Juapuadapul a.Je) YijeaH — sall|ioe4
paile|aJ pue ‘ssilfde) aJed yijeay ‘sjieyidsoy ajeald pue aignd sspnpou| 21|gnd -Isenp pue 2lqnd H
*3U1119S 9AI12141S9J SSB| B Ul S9SN |eld3snpul Jo a3ued e sapnjou| "G'0 4O YY4 Wnwixe| Ansnpu| AnesH IH
‘|erdJawwod
140ddns yym sasn 221440 pue |elaasnpul Suirnjjod-uou ‘uea|d 'G’0 JO YY4 Wnwixen Aiysnpuj Y3 n
*s9sn |ejpJawwod 3uipdoddns pue sasn |euoIsSa404d pue 321440 Sapn|du| "G/'0 $O YV4 WNWIXe| [eUOISS404d/32110 do
'sasn pajualio-Aemysiy pue ‘pooysoqysisu ‘0°T 03 G0 wouy Suiduel
‘Allunwiwod ‘[euoi8aJ Suipnjoul ‘sasn Jo wnJ1dads peouq e seapn|au| (s¥v4) soneus ease 100|4 [elJawwo) 9]
Avsuaq ysiH
ov/NA00€-T1'ST — [erluaplisay Ajiwed adiynIAl | ZHIN
Alsuag wnipan
ov/NAa0'sT-99 — |eluapisay Ajjlwey ajdnjiniy THIN
ov/NAs9-T'C |[ellUapISaY UeqIn dan
‘aJoe Jad syun (ov/na)
3ulj|omp omy 01 saJde G'z 4ad 1un 3uljemp suo wouy sadued Ayisusaqg | aJde uad s3uljlemp 0'Z - 70 [elluapisay uequn-uoN NN
uoneusisaq dIAINS uondiasaqg Aisuaqg paniwuad 9s pueq ue|d |e4auan 9po)

sas) pue Jajseoue] jo A9

D Xipuaddy

Ks|je) adojeiuy ay) Joj) ue|d Juswabeuey JusLINN pue s ¥10Z




'S913IAI30e 3ulssado.d pue Sulanioejnuew Jaylo pue ‘syued Suiues)d ‘sdoys Suipjam ‘salamalq ‘syueld Suipoq ‘spaeA Suponay Jo
3unysialy ‘sdoys Jiedau pue 23e.03s ‘Supjied yona3 pue 3|1goWOoINY 01 Pa}WI| 30U 3Je Ing ‘DpNn|dul S3SN "dAISNJIIQO Aj|ensIA aJe pue uolnjjod
9s10u Jo Jie Juedjiudis aonpoud sasn yang uswdinba Aresy 4o asn 4o 98e4031S JOOPINO SA|OAUI YIIYM SSIHAIIIE [BLIISNPUL JO [BIDISWWOD)

|eliasnpu| 21AJI3S

‘Buljquiasse pue ‘Sulunjoenuew ‘sasnoyalem ‘spaeh pue s3uip|ing a3e403s ‘sassauisng ajesajoym :apnppul Aew sasn ‘sajpuadouad Aglesau 0}
|EIUSWIJIIDP SUOIIBIQIA JO ‘BSI0U ‘S10pO ‘sawiny 9onpoud 3ou op pue Suiinjjoduou pue SAISUSIUI-J0ge| SB PaZIJ9)JeIRYD S4B S1IISNPU] *S1D1|JU0D
|EIUSWUOJIAUS JO WNWIUIW B YHM S3SN [BIDJSWWOD PUE [BI3U3PISAL 01 Allwixold 950|2 Ul pa3edo| g ued 1ey3 Sa11AIIOR [BLIISNPUl dAISNJIgOUN

|elisnpul y3n

'saysem xonJy pue ‘sdois
32NJ} ‘Sjuesnelsal pooy-1sey ‘syded 9|21YSA |BUOIIBDII3 ‘SUOIIR]S 9DIAIDS ‘Sadeded ‘Syueanelsad ‘s|910w ‘S|910H (03 paiwi| Jou Je Ing ‘Dpnjoul
S3sM "d144ed3 y3nouysy pue si03isin 03 shempeod Jofew 3uoje suoi1ed0| A9y 18 SUOIIEPOWWOIIE PUB ‘SDIFIUBWE ‘SIIIAIDS IPIN0Id YdIYyM SIS

|erJawwo) AemysdiH

"9JN30NJISBIUl JOMIS pUB 1M 1uN/sauoy

a21|gnd 03 suol3auu0d 3uldinbas Jou pue sjulellsuod [ealsAyd Ag paziualoeleyd uayo ‘seale pa|11as Ajpsuap sso| ‘SulAjino ayi ul paleusdisaqg SS0JH O WNWIUIA
"94N30NJISEIUl JOMIS PUE JS1EM 1un/seuoy

211qnd 03 suo139auu0d 3ulinbaJ Jou pue sjulelsuod |edisAyd yim paziialdeleyd Ualo ‘seale paj1las Ajasuap sso| ‘SulAjano ay3 ul pajeudisag SS0JD G WNWIUIIA
‘uoisinoad 921AJ9S ueqJn aJinbau [jim Ayisusp 1un/seuoy

SIY3} JO S9SN |BI3USPISI UOIZDJ UleIUNOW BY] Ul 3]IYM ‘SUOISaJ 13sap pue A3||eA a3 Ul SPaau 3DIAJSS [ednJd yim uolzeudisap Ajiwey 9j8uls SS0JD G'Z WNWIUIA
"(Mun/ealy 21s "4 "bs 095 Ey) uoisinoad a1AI8s ueqgan aJinbad [jIm Alisusp YR

SIY1 JO S9sN [eI1lUDPISJ ‘UOISaJ uleIUNOW BY3 Ul 3|IYyM ‘Suoi3aJ 149sap pue A3||eA 93 ul SPasu 3DIAIIS |ednd Yum uolieudisap Ajjwey-a|8uis 19N/AUN T Wnwixep
‘(Mun/ealy a1s 14 910y

'bS 068°0T) 242€ 18U /T JO 97IS 93LJI2AR WNWIUIW B Y1IM S10| U0 Juswdolanap Ajlwey-a|3uls ueqin alepowwodde 03 pausdisap si A1o3a1ed syl

19N/SHUN ¥ WNWIXe|A|

‘uoleulwi|a Jo
uoPNpaJ a4inbal Aew pue MaIASJ |BIUBWIUOIIAUD pue saldljod ‘s|eos ue|d [eJauaD ayl Yyim Adua3sisuod uo paseq a4 ||BYS Sa1HSUIpP pue sasn
pue| |en1dy ‘padojanap aq ue|d d14129ds e pjnoys saul|apingd se pasn aq ||eys pue |en1daduod aJe sajyisuap pue sadealoe uimoys (J xipuaddy)
s9|ge1 AJisuaQ asn pue] pamoj|y Wnwixe|p Yy ‘sa1isuap pue sasn |enidasuod ay) 4oy Ayuadoud ayi jo Aljigelins syl Suijesisuowsp

JO uapJnq ay3 sseaq juauodoud 19foud ay] *(s)4aumopue| 103foid ayl Aq pasodoud Ajsnoinaid usaq aney syafoad a|eds-a8ie| UIIBYM Sealy

paJinbay ue|d o11dads

‘|1e19p JO |9A3] ue|d 213109ds e je passalppe aq Aj91elsdoidde aiow
pInoys yaiym swajqoad pue ‘sa8ejuenpe |edads ‘4a1oeJeyd uMo S YHM Yyoea {Sa1unwwod anbiun se paziug02aJ aJe Sjusawa|llas asay |

ue|d Asunwwo)

9pisAuaunod Suipunouuns syl yum padiaw Ajpeouq usaq aney ‘sueid 1sed ul ‘Yoiym Jaldeseyd |enpialpul dAey eyl AJuno) ay3 ul SJUSWS|1IS |eany wi4alu|
seaJy

‘panosdde pue pasedaid usaq Apeasje aney sue|d asn pue| 214199ds YdIiym Joj seale Jo uoneudissp v ue|d Aluno) pa1daddy

‘Saly|oey STTREE

|esodsip weaJls 91sem palesaJ8as pue ‘sali|ioe) [esodsip 21sem djuedio ‘saliIoe) a1sem pljos jedidiunw aieald Jo “dlgnd-1was 21jgnd

|esodsig @1se/M P!|OS

‘Sue|d |eJ2UD UMO J1ay} JO ddueudlulew pue uolesedald ay3 Joy a|qisuodsal salll)

saly) palesodioou)

‘(039 “‘A343u3 Jo Jusawiiedaqg Quswadeue|p puel JO nealng ‘9IIAIS 159404
'S'N ‘Adedrjiw) Aauno) uaay| ul Sunnesado sapuade [eaapay pue 1e1S SNOLIBA 9Y3 JO |043U0d pue diysiaumo ay3 Japun Aliadoud |je o1 paljddy

pueq |elapa4 pue 931eis

uondisag

asn pueq ue|d |e1auan

sasn pue AJuno)H Uiy

D Xipuaddy

Ka|le) adojeiuy a8y 4o} ue|d Juswabeueyy UsLINN PuUe s ¥10Z




‘diysJaumo a1eAlid 03 PaIIAUOD UIBQ dARY YDIYM SPUB| |eJapa4

pue 291e3s ‘sjulesisuod |eaisAyd juediyiudis 03 303[gns seale Juawdo|aA3p ulyim pue) ‘Buljamp Ajlwe}-9|3uls U0 SISN |euOoIIea4d3J pue ddeds
uado ‘uoioellxa pue uoljeso|dxa wnajollad 91e8a483e {|esduiw ‘seale 38ieydal Jo3empunosd 1o 33e.03s Jo1em spuejdoud pajediadl ‘yun
Suljjamp Ajlwey-a|3uis auo ‘3uisaaiey Jaquill pue (SaAIsaLd [edlUR10g pue BI|P|IM S3IM|Ioe) Sulydued (Bulwae) pue| Aip ‘Buizead }201saAl|
‘Sa11IAIl0E e UOIIRII9Y :aphdul Aew sasn ‘AlIAIIOE UOISIAIPNS ou Jo ‘quawdo|anap |edisAyd [euidiew ‘(aseasdul paledidiue Jo) uonendod
1U34JNJ JO 3SNEJaq 34NNy 9|qea353404 Y} UIyHM Sujuue|d [euollppe JUBLIEM JOU OP By} SE3Je UegJn-uou ‘padojaasapun apnjoul Aew spue|
J9Y310 "SeaJe 934eydaJ paysJal1eM JO ‘SIN|BA IJUIS ‘1eIIqRY S |P|IM SB YINS ‘SanjeA 924nosaJ jueliodwi Suiuiejuod spue| aoeds uado Ajluewlid

(EHINERILE!

910V-08 10 -0¢ "UlIN)
1uswaseue|p 224n0say

's31d moJuoq pue ‘spaeA 23eio03s Juswdinba {S3131|19B4 UOIIEIIUNWIWOD

Sa13|10e4 UoIssiwsues} Jamod ‘sauljadid {s924nosas jewuayload pue sed |eanieu {(ujuiyas wnajoliad Suipn|axa) Suissadoad wnajoslad

pue [eJaulw {34n}|Nd1iSe SAISUDIUI PUB SAISUDIXD UOI3IERIIXD 91324836 Sulpn|oul ‘UoIIdRIIXD puk uoljelojdxa wnajoJ1ad pue |eJaullp
:9pn|oul ABw S35 "UOIIIBIIXD 9IIN0SAJ Y} YIM P1eID0SSE A|10341p SSIMAIIOE 0] Pa}IWI| S48 S9SN "9duediIusis apIMalels pue |euoidaud

JO s11sodap |eJauiw pue ‘S924N0SaJ |ewIaY1093 pue ‘sed [eanieu ‘spIal} wnajoJsiad aAidnpoud Ajjeinualod Jo Supnpoud ulejuod ydiym seany

(3215
|924ed 940V-G "UlIA)
wna|0Jlad puy |eJaulin

"SjuleJsisuod |eaisAyd uediyiusis 01 33[gns

seaJe Juawdo|aAap UIYIM pue| pue {saydued 3san3 pue sqn|d ung se yans ‘sal}iAllde |BUOIIR3II3] PUB (UOI}DRIIXD pue uolleto|dxa wnajoslad
pue ‘91e3a433e |esauiw ‘seale 93JeydaJ J93empunold 4o 93elols Ja1em spue|doud palediul ‘yun 3uljjemp Ajlwes-9|8uls auo ‘Bulisaniey
Jaquiiy pue saAJasaJd [ealueloq pue 3|p|Im ‘sa1ijioe) Suiyoued ‘Sujwde) pue| Aip ‘3uizeid 3201SaA17 :9pn|oul ABw SIS ‘SpuB|pOOM

pue ‘uiwaey pue| Ap ‘Suizead 32031saAI1| se Yyans ‘sp|alA auoe-1ad-anjea mo| AjaAire[aJ Yyiim pue| Jo syunowe 234e| SUIA|OAU] SBSN [eaN}Nd1ISY

(CHINERILE!
310y-08 40 -0T "UIIN)
94Nn3}|Nd21I3Y dAISUIX]

*SjuleJIsuo0d [eaisAyd juediyudis 03 33lgns
seaJle Jusawdo|aAap ulyM pue| pue ‘saydued 1sang pue sqn[d und se Yons ‘SaI1IAIIOL |BUOIIEDIIDI {UOIIIRIIXS puUk uollesojdxa wnajoliad
pue ‘91e32433e !|esauiw ‘seale 931eydau J93empunold 4o 93es0ls Ja1em spuejdoud palediul ‘yun uljamp Ajlwes-9|8uls auo ‘Bulisaniey

Jaquill pue (saAlasaud [ealueloq pue al|p|im ‘salijioe) Sulyoued [Suiwae) pue| Aip ‘Suizead 3201SaA17 :apnjoul Aew sasn 10LISIP Jo1eM
Aluno) paysi|geiss ue ulyHm Jnddo Yd1ym lelqey a41|p|IMm pue ‘puejpoom ‘puejadued se yans ‘sd11s1u91deleyd 924n0sad [eJnleU PaxiWw JO Sealy

(CHINERILE!
910V -08 40 -0T "UIIN)
9NJID59Y 924N0S3Y

‘SjulesIsuod |eaisAyd Jueaiiudis 01 13[gns seale JuswdolPAsp

uIyim pue| pue ‘sasn Ayian aignd ‘3uisnoy Joqge| wJey ‘santasald a41p|IM ‘sqn|d uiauny ‘uoildeJIxa pue uonelojdxa wnajoliad pue
‘91e82.438e !|esauiw ‘sauoe 23ueydal Ja3empunold ‘93el01s Ja1em (Suizead )2031saAl| ‘Suiwae) pue| Aip {salliep ‘spaeA pasy 9[11ed ‘Hun 3uljjemp
Ajlwey-9)13uls SUO S9SN pale|aJ pue sal1|1o0e) waey pue youed ,Suidasy 93 ,SWwUey Ysi) (S9941 SBWISIIYD PUB SISMO|) [BIUSWEBUIO 3201s Auasinu
40 8uisies ‘saydued 9sioy ‘spaeAsuln ‘spaeyduo ‘puejdosd palediid| :apnjoul Aew sasn ‘papn|oul 9q os|e Aew ‘uoizonpoud 4oy uoinesdiill uo
juapuadap Aj30a4ip 30U 3|IYyMm ‘sasn [eanyndli8e JaylQ "dsh yons Joy [elpualod e Suiney 4o sdoud parediiil Jo uoilonpoad 3yl 03 pa1oAdp Sealy

(215
|924ed 940V-0C "UIIA)
94N}|N21ISY dAISUdLU|

*98e401s 1oNpoJd wnajo41ad pue ‘SaluaulRl ‘SalIPUNOY ‘S|jlwmes ‘@3elo03s Juswdinba pue |euajew
‘saly|1oe} uonepodsuedy ‘saliAloe Suissadoud pue Suljquiasse ‘SulinioeinuelAl (03 paliwl| 10U 2Je Ing ‘Opn|dul $asn "Sallsuap asAo|dwa
ysiy 4o/pue s1oeduwil |BIUSLUIUOIIAUD 9J3ASS |ellualod JO 9sneaaq sashn pue| Jaylo Yyum a|qiredwodul aae 1eyl SalHAILIe |elI1snpul 9|eds-a8.1e

|eriasnpu| AneaH

uondisag

asn pueq ue|d |e1auan

sasn pue AJuno)H Uiy

D Xipuaddy

Ka|le) adojeiuy a8y 4o} ue|d Juswabeueyy UsLINN PuUe s ¥10Z




2014 Salt and Nutrient Management Plan for the Antelope Valley Appendix D

Appendix D



(SHVd) suoqgJedoupAy . . 961¢C uondYy |elpaway wiiau| 1S dnues|) s9|ld
J11ewoJe Jeapnuhjod dulz ‘peal 8960811 v8zove -0GS€6 SIEpUIEd 13 JUBWISSASSY - uadQ AeyjiN 91Se/\ ‘LT DS - i 1ue|d 92404 JIY 005000001000
BT (0TZ 8pIg) 0T-ZL ‘6-21 ‘8-TL ‘L
9Sal : - : alepwie 950|) ase) - para|dwo
[9sa1@ 9880°8TT 18€9'VE 055€6 lepwied paso|) ase) - pays|dwio) 15n Aren “ZL 1SN Z 3LIS - T JUeld 30104 21y TLE00LE090L
s (01Z ©a19)
auljose : - : alepwie 9S0|) @se) - pala dwo
ljosen S060°8TT 9L€9'V€E 0S5€6 lepwied paso|) ase) - pays|dwo) 15N AU 9-ZL 1SN 2 3LIS - Zb Ueld 32104 iy 92200L€0901
BT (oTz ©a19) S-2L B
9Sal : - : alepwie 950|) ase) - para|dwo
[9sa1@ 7680°8TT 78€9'1E 055€6 lepwied paso|) ase) - pas|dwio) 15N ArEIA 2L 1SN Z LIS - Th JUeld 30404 1y 0SE00£E090L
s 1T
wna|oJlad 19 ‘[uljose : - . Ilepwie 950|) ase) - para|dwo
|0433d J3Y1Q ‘auljosen 60'8TT SLEIVE 0SS€6 lepwied paso|) ase) - paya|dwo) 150 Arewin 2L 1SN Z 34S - 24 3Ueld 32104 41y S/27000000TL
autjosen ‘auajAx ‘(301) T . 3 a1us dnues|y (vTZ3pIg) €21 B ‘T
audjAyiaolo|ydli] ‘@uan|o] ‘dudzuag vS80'8TL LOEIWE 055¢6 Slepuied pasol ase) - paiajduiod Arenpin -T1 ‘T-TL T 3US - Ty Jue|d 92404 AIY 8¢£2000000TL
¥880'8TT- VLEIVE 0SS€6 alepuijed paso|) ase) - paia|dwo) aus dnueaj o ¥£/2000000T L
Asenpin Jaljlue|) 73S - T Jue|d 2404 Jiy
21l
7680°8TT- TLEIVE 055€6 3epwied paso|) ase) - paia|dwio) 1sn A L.M___s_ T 31IS - T ue|d 2404 Ay 7€T00LEO90L
S SyT 3pIg ‘CT-TL®
: - : alepwie 9S0|) °@Se) - pPala dwo
€860'8TT 69€9'VE 055€6 [epwied paso|) ase) - pais|dwo) 150 Arein 6-TL LSN T 33S - Zb 1Ue]d 3304 Iy T€£2000000TL
XN €¥1 5Aa19
10 |9N 10 Sunes : - : dlepwi|e 950|) ase) - parajdwo
['0 [3nd / 'O 3unesy €S60'8TT 6LE9VE 0SS€6 lepwied paso|) ase) - paia|dwo) 15N AEA §-TL 1SN T 4LIS - Zb Ue]d 59404 Iy €/€00£E090L
B
G/60°8TT- TIY9'vE 0SS€6 alepwied paso|) ase) - paia|dwo) 1sn A LM____\,_ £-T1 1SN T3S - T Jue|d 3404 4IY |  0%£Z000000TL
s 861 5a19
uonein . - . Ilepwie 950|) ase) - para|dwo
13RIy ¥660'8TT 8LEIVE 0SS€6 lepwied paso|) ase) - paia|dwo) 15N Ao 9-T1 1S T 3.1S = 25 3ueld 5104 1y TLEOOLEOIOL
9IS S¥T 5a1d
| an | wc_umw : - : alepwie 9S0|) 9Se) - pPala dwo )
[0 [2n4 / |10 Suneay G660°8TT 79€9'v€ 0SS€6 lepwied paso|) ase) - paya|dwio) 15N Areuin G-TL 1SN T LIS - Zb 2uejd 3304 Iy 0L€00LE090L
s S¥T 9a1d
auljose . - : Ilepwie 950|) ase) - para|dwo
ljosen 1660°8TT 9£9°v€ 0SS€6 lepwied paso|) ase) - paia|dwo) Lsn Ao =L 1SM) T 3115 - 2 1UEld 30104 Aty 69€00LE090L
21l
auljosen ¥660'8TT- YSEIVE 0SS€6 alepwied paso|) ase) - paia|dwo) 1sn A _.M___s_ €-TL 1SN T3S - ¢y 3ue|d 3404 4IY | 6£/Z000000TL
ro [8LE8TT- 6088°€€ 0SS€6 3epwied paso|) ase) - paia|dwo) U et Tt/2000000TL
[9n4 / 10 Buiieay ‘auijosen ‘uonelny 15N Adeypia -T1 1SN T dUS - T ue|d 32404 JIY
911S T
uoneln . - : alepwie 950|) ase) - para|dwo )
eIy 9960°8TT 6L€9'VE 0SS€6 lepwied paso|) ase) - pais|dwo) 15N Aean S0 1SN T 3315 - 2 Eld 32404 17 §8/2000000TL
s 4719014 0T
uoleln 3 - B alepwie 950|) ase) - para|dwo
ey L60°8TT 8€9°E 0SS€6 [epwied paso|) ase) - paia|dwo) 15n Areun “TL SN T 3LIS - 2 Ueld 30104 Aty ¥££00LE090L
s (LvT 9a19) T-TL™8
uoljein : - : alepwie 9S0|) °@se) - pPals dwo
\ ¥860°8TT SSE9'VE 0SS€6 lepwied paso|) ase) - paia|dwo) Lsn Aean =10 1SN T 311S = 25 3uEld 32104 1y LY€00LEO90L
— : 96T¢ UoNDY [eIP3WSY WILIdIU| ays dnuea|) S6 NIAMS 1B JUBWISSISSY
ve60'8TT 88EIWE -0S5€6 olepuiied 3 JUBWSSASSY - uadQ Arenpn Auj1oe4 VYDY - T ue|d 82404 JIy 07920000001
o ) 961C UoIY [elpaway widu| ays dnuea|) 8¢/ 8p|g 38 93uey Suniy
6960'8TT ¥129've 0556 dlepued 13 JUBWISSAssY - uadQ Asenpin J3WI0S - Z DOV - T ue|d 92404 JIY 000t0000TA0A
ays dnuesy \ \ ¥Tz 8plg €-7L )
9060'8TT- LTY9'VE 0SS€6 dlepw|ed anioeu| - uado AR ® ‘C-C1 ‘T-TL T AMUS - d|epwied ‘Ch# | LT/TO0O0000TL
it jue|d 92104 JIY - 7 JUB|d 92404 IIY
utsouoy apnjibuo apnjie 2pPoJ Ay snje}s ajl Gl awepN Aoy /8 eqo
10 SUBUJWENIOD |ERLSIOY pnybuo | apmipe diz o) 1e)s 9y Ao NS N Aupoed jous ai [eqolo

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




C¢T80'8TT- T0C9'vE T6S€6 slepuwied JUBWISSASSY S - UadO ous (res 3pig) v £062000000TL
i 1sn Aenpin -G1 1SN G 3US - ¢ 1ue|d 32404 JIY
B 0c
: - : alepwie uaWISSassy a1ls - uad
¢8L0°8TT T0C9'vE S6EC6 |epwied b V 31IS (0] 1S AtedpiA “G1 1SN S 33 - 7 JUe|d 90104 1Y S06¢000000TL
SN L1
wna|0Jlad Jo : - : alepwie 95s0|D ase) - pa13|dwo;
104194 18410 9S/0°'8TT 8TC9'vE 0S5€6 |lepwied pasod D - pPa13| o] 15N Asempng -G1 1SN S 3MS - Zb JUe|d 92404 1Y 99/2000000TL
dMS 4T
auljose : - : alepwie 9S0|) 9se) - pala dwo
ljoseo 9680°8TT 6609't€ 0S5€6 |epwied pasod D - Pa13| D 15N Aeapg T-61 1SN S 3LIS - 7 3Ue|d 30104 Iy 86€00L£090L
3inso|) aMs €7-G1 1 ‘TT-SL
: - : alepwie
99/0°'8TT 9TC9'vE 0SS€6 |lepwied 104 3191913 - uado 15N AR “TZ-GL S S - T JUe|d 20404 Iy 8€£¢000000TL
uoleIn ' - ' dlepwi|e 24nsop SUS | bT- wﬁ.ﬂ. mcm. o ‘
einy 690T'8TT 6CT9'VE 0SS€6 |epwijed 104 3|q19113 - uado 15N Aseyn G1 "PT-G1 "€T-G1 "¢T-S1 1SN ‘INYVA G£700L€090L
13N4 S 31IS - Ti 3ue|d 92404 JIY
ous ENCETEN]
uoneiny 7890°8TT- S6E9'VE 0SS€6 dlepuwied paso|) ase) - paia|dwo) 1sn >\_.ﬁ____>_ auljadid (T€v 3p1g) €09-71 '8 T09 £€200LE090L
- -1 1SN ¥ 9MS - ¢ 1ue|d 32404 JIY
o . ) als (09 3pig) TOZ-v.L 1SN dseajay
auljosen S990°8TT 90v9'vE 0S€EE6 dlepuwied paso|) ase) - paia|dwo) 15N Azeap 0BJINS b SIS - 7 JUB|d 39104 1Y £9766L€090L
2MS NVIINNYD dOYHLYON
auljose . - . Ilepwie 950|) ase) - para|dwo
ljoses 9990°'8TT 8079'vE 0S€€6 |epwied paso|d D - Pa13| D 15N Aempg b 3LIS - 7b JUe|d 39104 Iy 66€00L£090L
dMS €T-€L pue ‘ZT-€1 ‘TT-€1 ‘0T-€L
| an | wc_umw : - : alepwie 9S0|) 9Se) - pPala dwo .
['0 [2n4 / |10 SuneasH SLL0°8TT €8E9VE 0S5€6 |lepwied pasod D - p319| D 1S AtewpiA 6-€L 1SN € 31 - 7 JUe|d 90404 Iy L€4T000000TL
s 9¢
10 |9n 10 SuneaH ‘auijoses ‘|asal : - : alepwi|e 950|) ase) - parg|dwo
|10 [9nd / |10 3unesy ljosen ‘|9sald 69L0°'8TT vev9ve 0SS€6 |epwied paso|d D - Pa13| D 15N Azeap “€1 1SN € 23S - 7 JUe|d 90104 A1V 6%,2000000TL
E2I YC-€L B 8T
. - : alepwie 950|) ase) - para|dwo
TLLOBTT Sevo've 0S5€6 |lepwied pasod D - Pai”| D 15N Aeapng -€1 1SN € 23S - Zb JUe|d 2404 A1V L¥/.2000000TL
S LT
uoneln . - . Ilepwie 950|) ase) - para|dwo
ey ST80'8TT 89€9'v¢E 0SS€6 |epwied paso|d D - Pa13| D 15N Azemp “€1 1SN € 23S - 7 JUe|d 90104 1Y 9%/.2000000TL
Eal]
9¢80°8TT- 9TY9've 0S5€6 dlepwied paso|) ase) - paa|dwo) 1sn \C.M m T-€L 1SN € 9IS - ¢ Jue|d 92404 JIY S//,T000000TL
aus LT-€ES
6080°'8TT- 78€9'VE 0SS€E6 dlepwied paso|) ase) - pas|dwo) 1SN >L.B____>_ ® ‘ST-€1 ‘VTI-€L ‘8-€1‘L-€L9-€L‘S 9€/7000000TL
B -€1 ‘v-€1 € S - T Jue|d 92404 JIY
80'8TT- €9'v€E 0SS€E6 olepwie S4nsold ous eeL €£7000000
¢ I vLESY Ieptiied 4oy 3)q18113 - uado 1SN Aenpin R C-€1 € SMUS - ¢ JUB|d 92404 JIY veLe H
o . ) dMS 8¢-€D
wnajoJiad J24y10 ¢080°8TT €8€9'VE 0S5€6 dlepwied paso|) ase) - paia|dwo) 15N Aempng JBIIBD € 1S - 7 JUB|d 92104 A1y ¥5£2000000TL
s €S
€780°8TT- TOV9'vE 0S5€6 dlepwied paso|) ase) - paia|dwo) 1SN E.E____\,_ 3 TZ-€S dwns pue 0Z-€2 B 6T-€D 7S£T000000TL
o Ja1lIe|D € SMS - T JUB|d 92404 JIY
80'8TT- 68€9'17€ 0S5€6 dlepwied paso|) ase) - paia|dwo) ous ored 9//7000000T L
1SN Aenin Jaljlie|) € dUS - ¢y Jue|d 92104 Iy
AmId\& 211S dnuea Baly |0J1u0o
mcoatmuo‘__u?\_ JljewoJe me_u_ﬁ;_on_ T/80°8TT- T6E9'VE 961¢ alepujed JUSWISSassY a}IS - CwQO u.>m P . v |043U0) 00600000TAOA
(sg0d) sikuaydiq pareurojypAIod -0SG€6 JeM NN 1SNQ ‘8T dMS - Ti7 JUB|d 92404 JIY
Y apnjbuo apnjije °pPoY A snjejs a)l LT aweN Ajj1oe /o eqo
JO SJUBUIWEIUOY [EUSYOY pnjl 1 pnneT diz t1bo) Je)s 9IS fynoed jeus N Ajj1oe4 /9)S ai [eqo|o

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




o . 96T¢C Suliojiuo 1S dnues|) eaJy |esodsiq (g31) suesog
¢880°8TL voEI Ve -0595€6 olepuied UOIIEdYIIIA - USdQ Atenpin JAyiauL - STOSS - T 3ue|d 92404 JIY 006100001A0Q
. . 96T¢C SuioyuoN 9IS dnuea|) ealy dn-uny
968081 VIEITE -055€6 cleptiied uonesylIaA - uado Aeypin auIBu3 - 41055 - 7 Jueld aoio4 yy | 00010000100
. . 96T¢C Sulioyiuo s dnues|) ealy dn-uny
¢s608TL- L9EIWE -0S5€6 olepuied uonesyliaA - uado INEATTII auIBu3 - Z10SS - b Jue|d 92104 ary | 008000001A0T
. . 96TC SuoyuoN 9IS dnuea|) ealy Jajsuel|
Crivsit creme -0SS€6 clepuied uoeallIdA - uado Asenpin [9n4 - 800SS - ¢ 1ue|d 92404 JIY 008£0000TA0d
. . 961¢C Sulioyiuo 1S dnues|) ealy dn-uny
£980'81L 8LESVE -095€6 Sleptied uolealLIdA - uado Atenpin au1du3 - £00SS - i Jue|d 32404 JIY 000c0000Ta0A
as (0£8 3pig)
. - . Ilepwie 950|) ase) - para|dwo
TITT'8TT [ Y44°h 43 TSS€E6 |epwied paso|d D - Pa13| D 15N Aeapg Z-81 1SN 8 3MS - Zb JUB|d 92104 JIY T162¢000000TL
21y €-8L7%
auljosen ‘|asal : - : alepwie 9S0|) °9Se) - pPala dwo
losen ‘|9salg ¢60T1°8TT 6TC9'VE 0SS€6 |lepwied pasod D - Pp31”| D 15N AR 1-81 1SN 8 31IS - 7 JUe|d 30104 A1 T££2000000TL
dMS 8-L1L-L1'9-L1 1SN ‘TTL
oS3l . - B Ilepwie 950|) ase) - para|dwo
|9sald €L60°8TT 6T9'VE 0SS€6 |epwied paso|d D - Pa13| D 15N Aeapg 9019 ‘£ LIS - Tt JUBld 22104 A1y 8¢¢00L£090L
s 9T
: - : alepwie 950|) ase) - para|dwo
1660811 S9T9'vE 0SS€6 |lepwied pasod D - Pp3i”| D 15N Azeap /1 1SN £ 3YS - 7 Jueld 30104 1Y 0££2000000TL
s ST
wna|oJlad J9 ‘19sal . - B Ilepwie 950|) ase) - para|dwo
104394 434310 ‘I°sala £860'8TT 8T9'VE 0SS€6 |epwied pasod D - P3| D 15N Aeapg /1 1SN £ 33 - 7 JUe|d 92104 1Y 69/2000000TL
BT (€cL 3pig) TT
: - : alepwie 950|) ase) - para|dwo
€960°8T1 9619'v¢€ T16S€6 |lepwied pasod D - Pai”| D 15N AJeaIn /1 1SN £ 3YS - 7 JuBld 30104 1Y 806¢000000TL
aus (6££ 8p1g)
: - : Ilepwie JUSWISSISSY 1S - uad
7960°8TT ¥0C9've TSS€E6 |epwied V 9MS (0} 15N Aeapng €T-£ 1SN £ 3MS - Zb JUe|d 92404 A1V 0T62000000TL
IO 7960811~ L6T9VE T16S€6 dlepwied paso|) ase) - paa|dwo) ous (€22 3pia) 606¢000000TL
Jayy0 ‘pea ‘4addo) ‘ausjAx ‘auanjoL 1Sn Aenjin TT-L 1SN £ 9IS - T Wue|d 92104 Iy
CXIN 7¢/ 9019 ¥1-£2/0T-£L2/S
oS3l . - . Ilepwie 950|) ase) - para|dwo
|9sald 8960'8TT T619'1€E 0S5€6 |epwied paso|d D - P19 o) 1S AtedjiA £ SINVL £ 3LIS - 7 3Ueld 92104 JIy £9€00££090L
uoneiny 8560°'8TT- L8TI9'VE 0S5€6 dlepwied paso|) ase) - paia|dwo) ous O£z o078 99€00££090L
1SN Adenping =L INVL £ 31IS - T 3Ue|d 92404 JIY
2y ov.Z 5a1g
oS3l . - . Ilepwie 950|) ase) - para|dwo
|9sald 8S60'8TT 66T19'€ 0S5€6 |epwied paso|d D - Pa1d| o) 1SN0 AtedjA €-/ YNVL £ 3LIS - T 3UB|d 30104 Iy S€00LE090L
uoneiny 7160°8TT- TT29'v¢E 0S5€6 dlepwied paso|) ase) - paia|dwo) ous Lt o0 S9€00££090L
o 1SN Adenping C-LINVL £ ALIS - T 1ueld 32104 JIY
S ¢S.5a1g
uoleln : - : alepwie 950|) ase) - para|dwo
11eIny ¥260'8TT 6€79'VE 0SS€6 lepwied paso|] ase) - pais|dwo) 15 Aseain T-2 YNVL £ 3LIS - Z Ueld 32104 Y 9¥€00£€090L
saiejastd 8860°8TT- | T8T9VE | 0SSE6 ajepwied paso|) ased - pajajdwo) oHe Lee £2200££090L
/ SHIIAS |BJSUIA / JUSA|OS PIepPOIS 1SN Aenping 9019 £ 31IS - Ty 1ue|d 32404 4y
aus 6T-SL ‘ST
wna|jo13d 4340 ¥180'8TT- 8L79'VE 0SS€6 dlepwied paso|) ase) - paia|dwo) s A L.E____>_ -G1 ‘TT-S1 ‘0T-SL ‘6-GL ‘8-G1 ‘£-S1 6S47000000T L
- ‘9-G1 1SN G dUS - i JUe|d 32404 JIY
uinajoad : - b alepwie 950|) ase) - para|dwo aus - 91IS - ue|d 22404 JI
Y30 ‘BUl0SeD [3531Q ‘UOeINY 9780'8TT 879'¥€ 0SS€6 |epwied paso|] ase) - pais|dwo) 1SN AR ¥-G1 1SN G d¥S - ¢ ueld 44V | £S/T000000TL
dMS G-G1 7
wina|oJ1ad JaylQ ‘auljosen ‘|asal . - : alepw|e 950|) ase) - para|dwo
| d J3Y30 ‘duljosen ‘|3salg S180°8T1T [4Y4°R 43 0S5€6 |lepwied pasod D - P319| D 1S AtedpIA €-G1 1SN S 9MS - Zb JUe|d 39104 JIY 95/27000000TL
Y apnjbuo apnjije °pPoY A snjejs a)l LT aweN Ajj1oe /o eqo
JO SJUBUIWEIUOY [EUSYOY pmibuo pnneT diz J1D jeis 8IS Aypoe4 ous N AJij1oed /9IS a’l [1eqoio

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




. _ . 0€TT Sulioyuo 9IS dnuea|) [543

1668°LT1 TST6'v€E 97556 94V spiemp3 uoneayuaA - uado Ateyin 3MIS - T - 95eq 90104 1y SPIEMP] 00¥78000TAOA
. . 0€TT SutioHuoN ays dnues|) [443

CI6'LTT 6L06'7€ 57556 g4V spsemp3 uonesyuaA - uado Aeyin 31IS - T - 9seg 92404 JIY SpJEMpPT 00€£78000TAOA
LTI : €Tt spJem BULIOYIUON ays dnuead 91IS - T - seg 92404 Iy spJem

€968°LTT 69T6'VE 97556 g4V spiemp3 uonesyaA - uado Atewpn EEBNS-T q 44V spJemp3 | 00£060001A0A
: : 0€TT spJem BULIOYIUON aus dnuead EMN| aseq 92404 JIy Splem

€E68'LTT- 98€6'VE 57556 a4V spiemp3 uoneayuaA - uado Asen YC9US - T - 3seg 44V spiemp3 | 00906000TAOA
LTI : OEll spJem BULIOHUON aus dnuespy 9)S - T - seg 92404 JIy SpJem

€68°LTT YLE6'VE 97556 g4V spiemp3 uonesaA - uado Aseyin €CRAUS-T 9 41V spJemp3 | 00S060001A0A
[TT- : 0€TT spJem BULIOYIUON aus dnuead 91S - T - seg 92404 JIy spJem

T68°L1T ETE6'VE -57SE6 a4V spiemp3 uoneayuaA - uado Aseyin TTAAS-T 4 44V spiemp3 | 00706000TAOA
LTI . OEll spJem BULIOHUOIN aus dnuespy 9IS - T - seg 92404 J1y SpJem

€068°LTT e ve 97556 g4V spiemp3 uoneayaA - uado Aseyin 0Z3uS-1T q 41V spJemp3 | 008£,000TA0OA
[TT- : 0€TT spJem BULIOHIUON aus dnuead 91S - T - seg 92404 JIy spJem

68/8°LTT VCE6'VE 756 a4V spiemp3 uoneayaA - uado Aren 6T9US-T 4 44l spiemp3 | 00£££000TAOA
LTI : Oell spJem BULIOHUON aus dnuespy 9MS - T - aseg 92404 JIy SpJem

6688°LTT SIV6'vE 97SE6 g4V spiemp3 uonesyLaA - usdo Aseyn 8T3US-T 9 41V spJemp3 | 009£,000TA0OA
[TT- : 0€TT spJem BULIOYIUON aus dnuead 9MS - T - aseg 92404 JIy spJem

6488°LTT 80¢6'7€E -v75E6 a4V spiemp3 uoneayaA - uado Atean LTRUS-T 4 44lv spiemp3 | 00S//000TAOA
LTI : OEll spJem BULIOHUON aus dnuespy 9MS - T - 3seg 92404 JIy SpJem

8888°LTT S9E6'VE 97SE6 44V spiemp3 uonesyaA - usdo Ateyn 9T 3US-T 9 41V spJemp3 | 00¢9,£000TA0OA
LTI . 0€Tl spJem BULIOYIUON aus dnuead 9MS - T - seg 92404 JIy SpJem

TC88LTT LT6'VE -b75g6 g4V spiemp3 uoneayaA - uado AteMIn TTaUS-T q 44lv spJemp3 | 00T9£000TAOA
[TT- : €Tl spJem BULIOYUON ays dnueayd 91IS - T - seg 92404 Iy spJem

6988°LTT 91€E6'VE 97SE6 44V spiemp3 uonesyaA - usdo AJeIA OT3US-T q 44V spsemp3 | 00092£000TA0A
R . OETT Sulio)uoN a1s dnues|y L6€

6S88°LTT 9TT6'vE I g4V spiemp3 uoneayaA - uado Atean 0V - T - a5eg 92104 A1y SpIemp3 0065£000TAOA
R . 0€TT Suuonuo ays dnuea|) LLE

LT16°LTT ¢906't7€ 97SE6 a4V spiemp3 uoneayuaA - uado Ateyn 30V - T - 95eq 32104 Iy SpIeMp3 009%£000TAOA
T . 0€TT SuriojuoN ays dnuea|) £19€

€C06'LTT T6T6'VE - g4V spiemp3 uoneayaA - uado Atean 0V - T - a5eg 92104 A1y SpIemp3 00St£000TAOA
} . O€TT Suriojuoy a1s dnues|) S9€

STT6°LTT 806'V€ 975E6 a4V spiemp3 uoneayuaA - uado Ateyin 30V - T - 95eq 32104 1y SpIeMp3 00¥¥7£000TAOA
R . 0€TT Suronuo ays dnuea|) 443

Yov8LTT 9888'v¢E -b75g6 g4V spiemp3 uoneayaA - uado AdeuA 0V - T - a5eg 92104 A1y SpIeMp3 00€t£000TAOA
. . 96TC Suioyiuo 1S dnues|) 15n doys

¢r808TT coeowe -055€6 olepuiied uoneayLIdA - uado Atenpin Aleneq - 9701S - 7 yueld 92404 41y 009€00001A0A
corr . 96TC ulioluoN 91s dnues|) 1SN 8upjea pue yoesysep

vIBO'8TT L0cowe -055€6 cleptied uoneallIdA - uado Arewnpin 3|dIY3A - ¥001S - ¢ 3ue|d 92104 JIY 00££00001d0A
. . 96TC Sulioyiuo 1S dnues|) ealy dn-uny

1680°8TT SYIve -055€6 olepuiied uoeallIdA - uado Atenpin auI8u3 - 220SS - T 3ue|d 92404 JIY 002£00001A0a
corr . 96TC uliolUON 91s dnues|) ealy |99

va80'8TL vIEIvE -055€6 cleplEd uonesyLIdA - uado Ateypin 9SION - 0TOSS - T 1ue|d 2404 JIyY 00T00000TA0d
. . 96TC Sulioyjiuo 1S dnues|) ealy dn-uny

LE808TT verove -055€6 olepuied uoneallIdA - uado Atenpin auI8u3 - 6TOSS - T 3ue|d 92404 JIY 002100001A0A

Y apnjbuo apnjije °pPoY A snjejs a)l adAL aweN Ajjioe /ou eqo
JO SJUBLIWERIUOY [BRUS}O pny 1 pnjijeT diz t1bo) Je)s 9IS Aypoed jons N Ajj1oe4 /9)S ai [eqo|o

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




8168'LTT- 9976'v€ 0Tt g4V spJemp3 ButioyuoW aus dnueapy 09 1S - T - d5eg 32104 Iy SPJemp3 | 00558000TAOA
-775€6 uoeallIdA - uado Atenpin ’ ’

vS68°LTT- v26've OFTT g4V spiemp3 8uiouon aus dnuea) oG- 1 - aseq 20104 spiemp3 | 00018000TAOA
-¥75€6 uonesylaA - uado Aty : :

S88°L1T- 8I¥6'vE Ottt g4V spJemp3 ButiojuoN aus dnueajy 8G 91S - T - d5eg 32104 Iy SPJemp3 | 00608000TAOA
-775€6 UoIIBIYIA - URdQ Atenpin ’ ’

6788 LTT- 166V OFTT g4V spiemp3 uLionuoN ausdnuesp | 1S - T - @seg 92404 Iy Spiemp3 | 00808000TA0A
-¥75€6 uonesylaA - uado Ay : :

8168'LTI- 96£6'7E Ottt g4V spJemp3 ButiouON aus dnueajy 95 91S - T - 95eg 92104 I SPJemp3 | 00£08000TAOA
-¥75€6 uonesylIaA - uado Ay : :

vT88'LTT- S876'7E OFTT g4V spiemp3 uliojuoN s dnues|) GG @MS - T - @seq 92404 JIy spiemp3 | 00T68000TAOA
-¥75€6 uonesylsA - uado Asewin : :

7L88'LTT- 80£6'7E Ottt g4V spJemp3 ButiouoN aus dnueaj G SUS - T - 95eg 92104 Iy SPJemp3 | 00068000TAOA
-¥7S€6 uonedylIaA - uado Aty : :

€888'LTT- | CTLT6'VE OFTT g4V spiemp3 8utiojuon SUS ANUBID 6 - 1 - aseq 20104 1y spiemp3 | 00688000TA0OA
-¥7S€6 uonesylIaA - uado Aty : :

€788 LTT- LTT6'VE OETT g4V spJemp3 ButioNuON aus dnueaj 7S 91S - T - 9seg 92404 JIy spiemp3 | 00888000TAOA
-¥75€6 uonesylaA - uado Asewin : :

€788 LTT- | EvT6vE OFTT g4V spiemp3 utiojyuon Sus dnUead oo 1 - seq 20104 v spiemp3 | 00Z¥8000TAOA
-¥7S€6 uonedylIaA - uado Ay : :

€/88'LTT- SYT6'vE OFTT g4V spJemp3 ButioNuON aus dnueaj 0§ 1S - T - 95eg 92104 Iy SpJemp3 | 00T¥8000TAOA
-¥75€6 uonesylaA - uado Asewin : :

L¥88LTT- 8T76'vE Ottt g4V spJemp3 Butioyuon aus dnueapy 6 9MS - T - 95eg 92404 JIy spiemp3 | 000¥8000TAOA
-¥7S€6 uonesylIaA - uado Aty : :

6588'LTT- SET6'YE 0Tt g4V spiemp3 8uLIoyUON 2115 dnuea|) 8 dUS - T - d5eg 82104 I SPIemMp3 | 006£8000TAOA
-v7S€6 uoneayldA - uado Areupin : i

Y168'LTT- 6816'7E 0Tt g4V spJemp3 Butioyuon aus dnueapy LSS - T - 95eg 92104 Iy SpJemp3 | 00¥6.000TA0A
-¥7S€6 uonesylIaA - uado Aty : :

£568LTT- 616V OTT g4V spJemp3 ButioNuON aus dnueaj 9 dUS - T - d5eg 32104 I SPIemMp3 | 00£6£000TAOA
-77S€6 UoIIBIYIIA - USdQ Asenpin ’ ’

6968'LTT- TLI6E Ottt g4V spJemp3 ButiouoN aus dnueapy G 1S - T - 95eg 92404 JIy spiemp3 | 00Z6,000TAOA
-¥7S€6 uonedylaA - uado Arenpn : :

9668'LTT- 8ST6'7E OFTT g4V spiemp3 SuIoyUON a11s dnues) b S - T - 95eg 82104 I SPJemp3 | 00T6.000TAOA
-775€6 UoIIBIYIIA - USdQ Asenpin ’ ’

S006°LTT- 8ET6'VE 0Tt 84V spiemp3 uliojuoN 1S dnues|) £ 9MS - T - 8seq 92404 JIy spiemp3 | 00v£8000TA0A
-¥75€6 uoneaylIaA - uado Aty : :

6216'LTT- vL06'VE Ottt g4V spJemp3 Butio O aus dnueayy T 9US - T - 9seg 92404 Iy spiemp3 | 00££8000TAOA
-¥2SE6 UOIIBIYIIA - USdQ Atenpin ’ ’

7868°LTT- TVI6'vE 0Tt g4V spiemp3 uliojuoN 1S dnues|) T @M - T - 8seq 82404 JIy spiemp3 | 00Z£8000TA0A
-¥75€6 uonesylIaA - uado Arenpn : :

Suliojiuo 9IS dnuea
|los S06°L1T- 9916'vE -mMmHm g4V spiemp3 co:muc:m>-_\u&o NB____\,_ ° 3% - T - aseq Mwwm 11y Spiemp3 00T£8000TA0A
Sulioyiuo 91is dnuea
1868LTT- LET6'VE ,_ww.mﬁmm g4V spJemp3 UonesLIsA ._D_mao Nﬁ___s_ P aus - - aseq wwwm Iy spiemp3 00928000TAOA
0€TT SurioluoN ays dnues|) SPE
1968'LTT- weere pzose g4V spiemp3 uoneayaA - uado Arenpn ! Q1S - T - aseg 92104 A1y SpiEMp] 00528000TA0A
Y apnjbuo | apnjeT °pPoY Ao snjejs ajls LT aweN Ajjoe4 /9)s ai leqo|o
4O sjueulwejUO) |BljUR}Od : : diz : : Ayoe jous - :

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




R . 0€TT B aus dnuea|) €LT
TTL8LTT 68L6'7€ -b75E6 44V spiemp3 anpeu| - uadQ Ateyin QNS - O - 56 92104 11y SPAEMP3 00666000TA0A
R . 0ETT } 9IS dnuea|) pET
088°LTT LL96'VE 57556 g4V spiemp3 anipeu| - uado Aseapn 3MS - OT - 358 92104 A1y SPIEMP] 00866000TAOA
e . 0€TT Suliojiuo s dnues|) EMS
TEV8'LTT €866'77€ b75E6 44V spiemp3 uoneayuaA - usdo Atewpn QXS - OT - 956 92104 1Y SPAEMP] 00£66000TA0A
. . 0€TT SuliouoN s dnues|) at
L9T8°LTT 6G66'7€ 57556 44V spiemp3 uonesyuap - uado Ateyin 31IS - OT - 95eg 92404 JIy SpJemp3 00966000TAOA
R . 0€TT Sulioyjiuo s dnues|) vl
vr8LTT 666'7€ b75e6 44V spiemp3 uoneayuaA - uado Aseyin Q1S - O - 5eg 92104 11y SPAEMP3 00£86000TAOA
0€TT aus dnuea|) 89%
[TT- : spJem aAoeU| - uad
TTI8LTT 6066'7€ -57SE6 g4V spiemp3 11oeu| 0 Aseyin IOV - 0T - 956 32104 1y SPIEMp3 00286000TAOA
0€TT ays dnues|) L9V
[TT- : spJem dAIdeU| - uad
LTI8LTT 1086'v€ 7SE6 84V spiemp3 13oeu| o] eI 30V - O - 5eq 92104 iy spiempg | 00186000100A
0ETT aus dnuea|) 99¥%
[TT- . spJem aAoeU| - uad
LYS8LTT 966'7€ 97556 g4V spiemp3 11oeu| 0 Aren IOV - 0T - 8569 92104 1y SpIEMp3 00086000TAOA
0€TT ays dnues|) S9v
[TT- : spJem dAIRdeU| - uad
S6Y8'LIT 7566'7€ b7SEE g4V spiemp3 1oeu| o] ALEUIA 30V - OT - a5eg 22104 1y spiempg | 006T€T00TA0A
0€TT 91s dnues|) v9v
[TT- : spJem aAoeU| - uad
9798'LTT 6566'7€ 97556 g4V spiemp3 11oeu| 0 Atean IOV - 0T - 8569 92104 1y SpIEMp3 0081¢100TAOA
0€TT ays dnues|) €9
[TT- . spJem dAIRdeU| - uad
€LV LTT 866'V€ 9756 a4V sp. P3 1oeu| (0] AdeIA 90V - 0T - 358G 32404 1y SpJeMp3 004£T¢1T00TAOA
0€TT a1s dnues|) 97
[TT- : spJem dAI3deU| - udd
TEVSLTT 7566'VE€ b7SE6 84V spiemp3 eu| o] ALeUIA 30V - O - 5eq 92104 iy spiempg | C09TET00TA0A
0€TT ays dnues|) 81v¥
[TT- : spJem aAIdeU| - uad
TOL8LTT 68L6'V€ 57SE6 44V spiemp3 1oeu| 0 AJeIA 30V - O - 95eg 92104 1y SpAEMP3 00€02T00TAOA
0€TT a1s dnues|) ¥Se
[TT- : spJem dAIRdeU| - udd
TS LTT 9€86'E b7SE6 84V spiemp3 1eu| o] eI 30V - O - 5eg 99104 1y spiempg | 00Z0ZT00TA0A
[TT- : €Tl spJem BULIOYUON ays dnueayd - 0T - 95eg 92404 JIy SpJem
LLTBLTT 8566'77€ 57SE6 44V spiemp3 uoneayuaA - uado Ateyn ar-ot q 4 4V spiemp3 00T0CT00TAOA
LTI : OETL spJem BULIOHUON aus dnuespy - 0T - 9seg 92404 JIy SpJem
CLT8LTT £€966'7€ - 44V spiemp3 uoneayaA - uado Aseyin JT-0T d 4 JIV spiemp3 0000¢T00TAOA
[TT- : 0€Tl spJem BULIOHIUON aus dnuead 9GS - T - 9seg 92404 J1y spJem
S9/8LTT €6C6'VE 57SE6 44V spiemp3 uoneayuaA - uado Ateyin 89US-T d 4 41V spiemp3 00£8T100TAOA
LTI : OETL spJem BULIOHUON aus dnuespy 9IS - T - 9seg 92404 JIy SpJem
S688°LTT LLTB'VE 975E6 g4V sp. P3 uonedyLaA - uado Atenpin 899US-T 4 441V sp pP3 0098TT00TAOA
o ] 0€TT - Bupioyuol ays dnues|) 3MS - T - 3seg 22404 JIY SpJem
8E68°LTT 20T6'vE 57SE6 44V spiemp3 uoneayuaA - uado Ateyin [93US-T 9 4 41y spiemp3 | 00S81T00TAOd
LTI : O€Tl spJem BuLIOHUON aus dnuespy 9IS - T - 9seg 92404 JIy SpJem
TS8Y'LTT 69€6'V7E 975E6 g4V sp. P3 uonedyLaA - uado AdeYIA 993US-T 4 441V sp pP3 00¥8TT00TAOA
LTT- : 0eTl spJem BULIOYIUON aus dnuead 91IS - T - seg 92404 JIy spJem
C068°LTT 6€€6'VE 97556 44V spiemp3 uoneayaA - uado Asean G99US-T 9 4 41y spiemp3 | 00858000TA0d
LTI : O€Tl spJem BuLIOHUON aus dnuespy 9IS - T - 9seg 92404 J1y SpJem
C8LYLTT 876 VE -y75es g4V sp. P3 uonedyLaA - uado AdeYIA 799US-T 4 441V sp pP3 004£58000TAOA
LTT- : 0eTt spJem BULIOYIUON ays dnuead 91IS - T - seg 92404 JIy spJem
LL88°LTT 6S76'V€ 97556 44V spiemp3 uoneayaA - uado Aseapn 799S-T 9 4 Jlv spiemp3 | 00958000TA0d
ulaauoy apnjibuo apnjie °po3 A snje}s ayjl adAL aweN Ajjioe /ou eqo
JO SJUBUIWEIUOY [BIRUS}O pny 1 pnjijeT diz t1bo) Je)s 9IS Aypoed jons N Ajj1oe4 /9)S ai [eqo|o

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




R . 0€TT SutiojuoN aus dnuea|) 10T

L198°LTT 7968'v7€ -b75E6 44V spiemp3 uoneayuaA - uado Ateyin 3MIS - 7 - 958g 0104 1Y SPIEMP] 00¢60T00TAOA
. . 0€TT Sulio)uoN| aus dnuea|) 00T

¥798°LTT VL68'1€ 57556 44V spiemp3 uonesyuaA - uado Aeyin 1S - 7 - 95eg 32404 JIY SPIEMP] 006£0T00TAOA
LT1T- ' Ottt spiem BULIOHUOA aus dnuespy - 7 - 9seg 92404 J1y spJem|

Pov8LTT 9888'77€ b75E6 44V spiemp3 uoneayuaA - usdo Atewpn €S- q 4 41V spiemp3 008£0T00TAOA
. . 0€TT SutioHuoN aus dnuea|) 09%

T6L8°LTT 6/68'V€ 57556 44V spiemp3 uoneayuaA - uado Atemin IOV - - 35eq 32104 1y SpIEMP3 00££0T00TAOA
R . 0€TT SuriojuoN ays dnues|) 65t

§998°LTT 88T6'77€ b75e6 44V spiemp3 uoneayuaA - uado Aseyin 0V - 7 - 35eg 92104 1y SpIEMP3 009£0T00TAOA
. . 0€TT SuonuoN 1S dnues|) ]SY

YrL8LTT LELB'VE -57SE6 44V spiemp3 uoneauaA - uado Asexpin IOV - 7 - aseg 92104 A1y SpIemp3 00€90T00TAOA
R . 0ETT ) s dnues|) /1

€T68°LTT Y918'v€ b75E6 44V spiemp3 paso|) ase) - pais|dwo) Aseyin 0V - - 35eg 32104 1y SpIEMP3 00¢90100TAOA
) ) 0€TT SulojuoN a1s dnues|y 80V

vT68°LTT L9T8'VE 97556 44V spiemp3 uoneayuaA - uado Atepn 0V - 7 - 356 90104 A1y SpIemp3 00T90T00TAOA
R . 0€TT Sulioyiuo 1S dnues|) 9¢

LV88LTT LYV88'VE -57SE6 44V spiemp3 uoneayuaA - uado Aseyn 0V - T - aseg 92104 A1y SpIemp3 00090100TAOA
. . 0€TT ulionuo 91s dnues|) 162

LSL8LTIT 8818'V€ 97556 44V spiemp3 uoneayuaA - uado Aseyin IOV - 7 - 356 92104 A1y SpIEMp3 00£¥0T00TAOA
R . 0€TT Sulioyjiuo 1S dnues|) 06¢

8916'LTT 45275 b7SEs g4V spiemp3 UOREALIBA - USAD ALEUIA 10V - 7 - 95eg 92104 A1y spiempg | 00970100T00C
R . 0€TT ulioluo 91 dnues|) 7t

LELYLTT LLLSVE b7SE6 84V spiemp3 UORESUIBA - USED ALeUIA Y0V - 7 - a8 93104 A1y spiempy | 00SPOT00TAOA
R . 0€TT SuriojuoN ays dnues|) 0te

L188°LTT 9LL8'VE 57SE6 44V spiemp3 uoneayuaA - uado AJeIA 30V - - 35eq 32104 Iy SpIEMP3 00t770T00TA0A
R . 0€TT ulioluo 91 dnues|) 6TC

€898°LTT 9T16'v€E I 44V spiemp3 uoneayaA - uado Atean 0V - 7 - 35eg 92104 Iy SpIEMP3 00T€0T00TAOA
R . 0€TT R ays dnues|) 8T¢

7668°LTT €68'7¢€ 57SE6 44V spiemp3 paso|) ase) - paja|dwio) Ateyn 30V - - 35eq 32104 Iy SpIEMP3 000€0T00TAOA
LTT- : OEll spJem BuLIOUUOW aus dnueaj) - 9seg 92404 J1y SpJem

vor8'LTT 9888't7¢ 9756 a4V sp. P3 uonedyLaA - uado Ateun £L9T d 4 A1V Sp. pP3 00¥Sst100TAOA
LT1T- : OETT spiem BULIOHUOA aus dnuespy - 9seq 92104 JIY SpJem

Yov8LTT 9888'7€ 57SE6 44V spiemp3 uoneayuaA - uado Ateyin ST 9 4 41V spiemp3 00€S¥T00TAOA
R . 0€TT B aus dnues|) 6LC

6188LTT 8L66'V7E 975E6 g4V spiemp3 anpeu| - uado AleIn 3)S - OT - 95Bg 92104 JIy SPIEMPT 006¢0T00TAOA
R . 0ETT . 91s dnues|) /7

eS8 LTT 8866'77€ 57SE6 494V spiemp3 aneu| - uado Ateyin Q1S - O - 956 92104 11y SPAEMPI 00820T00TAOA
R . 0€TT B aus dnues|) LLT

IVv8LTT 6L66'V7€ 975E6 g4V spiemp3 anpeu| - uado Atepn 3)S - OT - 95eg 92104 JIy SPIEMP] 00STOTO0TAOA
e ) O€TT . 1S dnues|) 9Lt

9068°LTT S9L6'V€E 97556 494V spiemp3 aneu| - uado Asean 3MS - 0T - 358 92104 A1y SPIEMP] 00¥T0T00TAOA
R . 0€TT SuriojuoN aus dnues|) SLT

6LC8°LTT SC66'7E -y75es g4V spiemp3 uonesyLaA - uado ARy 3)IS - OT - 95Bg 9104 J1y SPIEMPT 00€TOTO0TAOA
R . 0ETT . 91s dnues|) /T

9GEBLTT 7966'v7€ 97556 494V spiemp3 aneu| - uado Aseapn 3MS - OT - 358 92104 A1y SPIEMP] 00¢T0T00TAOA

ulaauoy apnjibuo apnjie °po3 A snje}s ayjl adAL aweN Ajjioe /ou eqo
JO SJUBLIWERIUOY [BRUS}O pny 1 pnineT diz } 1bo] jejs a)s Aypoed jons N Aj[1oed /9)1S ai leqoio

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




. . 0€TT 1S dnues|)
€988°LTT- 806'7€ 44V spiemp3 paso|) ase) - pais|dwo) 69 1S - C - 9seg 92104 JIy spJemp3 | 00€LTT00TAOA
-VZSE6 Asenin
ealy adel0l1s
LT1T- ' Otll spiem BuLIOHUON aus dnuespy 0Od 9158\ 3seg Yinos Jawio4 00Z/TT00TAO
7188°LTT €006'7€ 575E6 44V spiemp3 uoneayuaA - uado AdeuA 1 a4 ¢/1700TA0d
G 9IS - 7 - 95eg 92404 JIY spJemp3
R . 0€TT EIISVIA aus dnues|) 1473
60T6°LTT 8TL8'VE -575E6 g4V spiemp3 uoneayuaA - uado Ate 31IS - 7 - 958g 92104 1Y SPAEMP] 006STT00TAOA
lipuen
R . O€TT spJem ulionuoN axs dnues|) AJejlueS pauopueqy aseg yino
188°LTT S698°V€ 57SE6 g4V spiemp3 uoneauaA - uado AteIA HUES pauopueqy aseg Yinos 008STT00TAOA
6C 9IS - C - 9seg 92104 JIY spJemp3
R . 0€TT ulioluo 91s dnues|) €t
LY98'LTT €16'VE b7SE6 84V spiemp3 UoneaLIa - Usdo oU - 7 - o588 92104 A1y spiempy | COLSTTO0TAOA
R . 0€TT Sulioyiuo 1S dnues|) 122
VL8 LTIT 7S88'v€E 57556 44V spiemp3 uoneayuaA - uado fue 31IS - 7 - 958g 9104 1Y SPIEMP] 009STT00TAOA
e ) 0€TT sosem dunoluon aus dnueapd 1S - 7 - 9seg 92404 JIY SpIem
€698°LTT €006'7€ -b75E6 44V spiemp3 uoneayuaA - uado AJeUIN CCRUS-C 4 441V spiemp3 | 00€¥TTO0TAOA
— : 0€TT SuriojuoN 1S dnues|) ast
TLLSLTT 7868'17€ -57SE6 44V spiemp3 uoneayuaA - uado AteIN 31IS - 7 - 956Q 92104 1Y SPIEMP] 00¢¥TT00TAOA
R . 0€TT Surionuo s dnues|) VST
€8/8°LTT 9868'77€ -bz5e6 44V spiemp3 uoneayuaA - uado AJeUIN 31§ - 7 - 958g 90104 1y SPAEMP] 00T#TT00TAOA
0€TT Sulioyjiuo 1S dnues|) Auoed
7998 LTT- EV68'7E g4V spiemp3 o ) Sutures] Sunysi4 2414 aseg yinos 000¥TT00TAOA
-7CS€E6 uonedIylIdA - uadp Aenpn
YT 9MS - T - 9seg 92104 JIy spiemp3
T . 0€TT Sulioyiuo 1S dnues|) Tl
81788 LTT £L098'V€ 57SE6 44V spiemp3 uoneayuaA - uado AJeIA 32§ - 7 - 95eq 0104 1Y SPIEMP] 00£2T100TAOA
R . OETT Sulio)uoN a1s dnues|y 11T
SC88°LTT L698'7€ I 44V spiemp3 uonesyuaA - uado Aenin 1S - 7 - 9seg 22404 JIy SPJEMP] 009¢T100TAOA
R . 0€TT SuriojuoN ays dnues|) 01T
1898°LTT 8658'V€ 57SE6 44V spiemp3 uoneayuaA - uado AdeIA Q1S - 7 - 95eq 0104 1Y SPIEMP] 00S¢TT00TAOA
R . 0€TT SulIo}UON aus dnues|) 60T
€ST6°LTT SEL8'VE - 44V spiemp3 uoneayaA - uado Areun 3MIS - 7 - 958g 92104 1Y SPAEMP] 00¢T100TAOA
} ) O€TT Sulojuo a1s dnues|y 80T
8T16°LTT 99/8'v€ 57SE6 44V spiemp3 uoneayuaA - uado e 32§ - 7 - 95eq 0104 1Y SPIEMP] 00TTTT00TAOA
R . 0€TT SuriojuoN aus dnues|) L0T
TL68LTT 89/8'VE 7SE6 g4V spiemp3 UORESUIBA - USED AJeUIA S - 7 - 25 92104 Iy SPIEMP3 000TTT00TAOA
} } O€TT Sulo)uoN a1s dnuea|y 90T
SCI6°LTT 6TL8'VE 57SE6 44V spiemp3 uoneayuaA - uado AR 31§ - 7 - 95eq 90104 1Y SPIEMP] 0060TT00TAOA
R . 0€TT SuLIo}UON aus dnues|) S0T
€16°LTT €EL8'VE 7SE6 g4V spiemp3 UORESUIBA - USED AJeUIA S - 7 - 25 92104 Iy SPIEMP3 0080TT00TAOA
. . 0€TT ulioluo 21s dnues|) 0T
8868°LTT €LL8'VE 97556 44V spiemp3 uoneayaA - uado Ateun Q1S - 7 - aseg 92104 Iy SpJEmp3 00560T00TAOA
R . 0€TT SuriojuoN aus dnues|) €01
998°LTT 1988'v€ 7cEE g4V spJemp3 uoREsLISA - USdo ATEUIA oY - 7 - 95 92104 JIV SPIEMP3 00760T00TAOA
) } O€TT Sulio)uoN a1s dnuea|y 201
£998°LTT 9/88'7¢€ 97556 44V spiemp3 uoneayaA - uado Ateun Q1S - 7 - aseg 82104 A1y SpJemp3 00€60T00TAOA
ulaauoy apnjibuo apnjie °po3 A snje}s ayjl adAL aweN Ajjioe /ou eqo
JO SJUBUIWEIUOY [BIRUS}O pny 1 pnjijeT diz t1bo) jejs a)s Aypoed jons N Aj[1oed /9)1S ai leqoio

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




998'/1T- 606'7€ 0Tt g4V spiemp3 8uiouon a11s dnues|) T6 9MS - T - 95eg 92104 JIY spiemp3 | 009T0T00TAOA
-775€6 uoeallIdA - uado Atenpin ’ ’
90/8'LTT- | 8LO6'VE OFTT g4V spiemp3 8uiouon SUSANUBRD | (s - 7 - aseg 32104 1y spiemp3 | 00£00TO0TAOA
-vTSE6 uonesysA - usdo INEATTII i ’
9€/8'LTT- TL06'7E Ottt g4V spiemp3 uLiojuoN a1s dnues|) 68 SMS - T - 95eg 92104 JIY spiempl | 00Z00T00TAOA
-775€6 uoeallIdA - uado Atenpin ’ ’
8C/8'LTT- | SLO6'PE OFTT g4V spiemp3 8utiouon SUSANUBID | oo s - 7 - aseg 32104 1y spiemp3 | 00TO0TO0TAOA
-vTSE6 uonesysA - usdo INEATTII ’ ’
7658°LTT- ¥206'v€ Ottt g4v spiemp3 ButiouON aus dnueajy L8 NS - 7 - 9seg 32404 JIY spJemp3 | 00000T00TAOA
-v2S€6 uonedyIIBA - uado Asenpin : ’
. . 0€TT Sunonuo ays dnues|) 9D 1s9 au1du3 ¢ Sulp|ing
ST98°LTT- 8€06'7E 7SEs g4v spiemp3 uonesyaA - usdo Asenpin ! 98 _a._H_W -7 - aseg 92404 Iy mﬂ_:@sB 00£86000TA0A
LTS LTT- 7868 ¥€ Ottt g4v spiemp3 ButiouoN aus dnueaj G8 3MS - T - 9s5eg 92104 JIY spiemp3 | 00986000TA0A
-v27S€6 uonedyIIBA - uado Asenpin : ’
] ] 0ETT Surolluo 23S dnues|) a8
€658°LTT- 8T06'7E b7SE6 g4v spiemp3 UoneaLaA - Usdo U, ! S - 7 - 258 92104 A1y SPIEMP3 00586000TA0A
) ) OETT ESTI 235 dnues|) V8
€T98°LTT- ¥106'v€ 7oEs g4V spiemp3 uoneayuaA - uado Asenpin YIS - 7 - 9seg 90104 Iy SpJemp3 00786000TA0A
vE98'LTT- 206V OFTT g4V spiemp3 utiojyuon SUSANUBRD | o s - 7 - aseg 32104 1y spiemp3 | 00€2ZT00TAOA
-v2S€6 uonedyIIBA - uado Asenpin : ‘
TT98°LTT- SS06'7E OFTT g4v spiemp3 ButioNuON aus dnueaj 78 3MS - T - 9s5eg 92104 JIy spiempl | 002ZZ100TA0A
-vTSE6 uonesysA - usdo Asenpin : ’
6S8°LTT- ¥¥06'vE Ottt g4v spiemp3 Butioyuon aus dnueapy T8 3MS - 7 - 95eg 92104 JIy spiemp3 | 00TZZ100TA0A
-v27S€6 uonedysA - uado Asenpin : i
€858°LTT- 80T6'7E 0Tt g4V spiemp3 8uLIoyUON a1s dnues|) 08 NS - 7 - dseq 32404 JIY spJemp3 | 0002Z100TA0d
-v7S€6 uoneayldA - uado Areupin : i
. . 0€TT 21s dnues|)
¥€98'LTT- 8906'7€ g4V spiemp3 paso|D ase) - pajs|dwo) 6L MS - T - 3seqg 90104 JIY spiemp3 | 00£02T00TAOA
-v2S€6 Asenpin
. . 0€TT 2us dnues|)
G898°LTT- €L06'7E g4v spiemp3 paso|) ase) - paie|dwo) 8L dMS - 7 - dseq 32404 JIY spJemp3 | 00902T00TA0A
-vTSE6 Asenpin
€EL8'LTT- L606'7E Ottt g4v spiemp3 ButiouoN aus dnueapy LL VS - T - 9seg 32404 JIY spJemp3 | 00S0ZT00TAOA
-v2S€6 uonedyIIBA - uado Asenpin : i
. . 0€TT ESTHSTEIN 1S dnues|) S9111[1084 POMIOSSY dseg Yinos p|0
€898°LTT- Tv06'v€ 7cEs g4V spiemp3 UoneaaA - UBdO A3 97 31iS - 7 - 8588 82104 Iy SPIEMP3 00702100TA0A
vZ68°LTT- 8006 7€ 0Tt 84V spiemp3 uliojuoN 1S dnues|) SL 3WS - 7 - 9seg 32404 Iy spIemMp3 | 00T6TTO0TAOA
-v2SE6 uonedysA - usdo Asenpin : ’
29/8°LTT- 606'7€ Ottt g4v spiemp3 Butio O aus dnueayy YL S - 7 - dseq 32404 41y spJemp3 | 00061100TA0A
-¥2SE6 UOIIBIYIIA - USdQ Atenpin ’ ’
LLLS'LTT- LL06'VE 0Tt g4V spiemp3 uliojuoN 1S dnues|) €L 3US - 7 - 9seg 92104 JIY SPIEMPI | 0068TTO0TAOA
-v2S€6 uonedyIsA - usdo Asenpin : ’
86/8'L1T- 58067 OTT g4v spiemp3 Butio O aus dnueajy TL ®NS - T - 9seq 92104 JI spiempl | 0088TT00TAOA
-v2SE6 uonesyIsA - usdo Asenpin i ’
€088'LTT- 8706 7€ 0Tt g4V splemp3 uliojuoN 1S dnues|) TL 3US - ¢ - 9seg 32404 JIy SpIEMP3 | 00S£TTO0TAOA
-¥ZSE6 UOIIBIYIIIA - USdQ Atenpin ’ ’
. . 0€TT Sulioyjiuo 1S dnues|)
GE88'LTT- ¥606'v€ 7SE6 g4v spiemp3 UonesLIaA - UBdO ALeUIA 0L VS - 7 - dseq 32404 JIy spJemp3 | 00v£1100TA0A
Y apnjbuo | apnjeT °pPoY Ao snjejs ajls LT aweN Ajjoe4 /9)s ai leqo|o
4O sjueulwejUO) |BljUR}Od : : diz : : Ayoe jous - :

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




O€TT 91s dnues|) yET
. - . spJem dAIdeU| - uad
7989°LT1 SLT6'VE -bzSe6 g4V spiemp3 1oeu| (o] AtenIn 30V - Vi - 358g 32104 A1y SPIEMP3 00€£80T00TAOA
0€TT a1s dnues|y 1zt
: - . spJem aAoeu| - uad
9669°LTT 9806't7€ -b75E6 44V spiemp3 130eu| (o] Aseyin 0V - Vi - 35eg 39104 A1y SPIEMP3 00¢80100TAOd
0€TT 91s dnues|) 6TT
. - . spiem dAIdeU| - uad
9L69°LTT €606'7€ - g4V spiemp3 1oeu| (o] Atenin 30V - Vi - 3588 32104 Iy SPIEMP3 00T80T00TAOA
. . 0€TT SutioHuoN aus dnuea|) awn|d 30d 5658 ulp|ing
S869°LTT 86¢6'V7E - g4V spiemp3 uoneayuaA - uado Asein /€ 3YS - 1 - 35eg 32104 A1y SPIEMP3 00€81100TAOA
0€TT SuionuoN 911S dnueg|) oWiNd J93EMPUNOID
CL8YLTT- 9LT6'E 766 g4V spiemp3 co;muccm.>. uado .\CS___S__ pJeA Sunaauldul 11D 144V €E€T 00550T00TAOA
e " 91IS - ¢ - 3seg 92104 Iy SpJemp]
R . €T SulIo}UON 1S dnues|) 1ue|d JudWIeal] 98eMaS T4V 07T
€00L°LTT TL06'7€E bZ5ET6 g4V spiemp3 uoneaLaA - uado AsemiIn 3YS - - 358g 92104 JIY SPIEMP3 7661000000TL
) ) 0€TT 8ulo)uON a1s dnues|y 9TY
Y9r8LIT 9888'¢€ -b7556 g4V spiemp3 uoneayuaA - uado Atepn 3MIS - £ - 958g 0104 1Y SPIEMP] 00080T00TAOA
R . 0€TT SuriojuoN a1s dnuea|) Sty
Y9r8LIT 9888'¢ -bzCE6 g4V spiemp3 uonesuaA - uado Ateypin 1S - € - 95eg 32404 JIY SPIEMP] 00£90T00TAOA
. . 0€TT ulionuo 91s dnues|) yIy
Y9r8LIT 9888'¢€ -b75E6 g4V spiemp3 uoneayuaA - uado Aseyin 3MIS - £ - 958g 0104 1Y SPAEMP] 00990100TAOA
R . 0€TT SuriojuoN a1s dnuea|y €Ty
9YE6'LTT 9606'7€ - 44V spiemp3 uonesyuaA - uado Ateypin 1S - € - 95eg 32404 JIY SPIEMP] 00590T00TAOA
R . 0€TT ulioluo 91 dnues|) FaR g
9vE6'LTT 9606'7€ 766 g4V spiemp3 uonesyuaA - uado Atenpin 1S - € - aseg 92104 JIY SpJemp3 00790T00TAOA
R . 0€TT Sul0)UOIN aus dnuea|y 1947
7or8°LIT 9888'¢ -b7SE6 g4V spiemp3 uoneayuaA - uado AteIA 3YS - £ - aseq 30104 J1Y SPIEMP3 00150T00TAOA
R . OETT Sulio)uoN a1s dnues|y 0Tv
vov8°LIT 9888'¢€ 766 g4V spiemp3 uonesyuaA - uado Atenpin 1S - € - aseg 92104 JIY SpJemp3 0005S0T00TAOA
R . 0€TT SuriojuoN aus dnuea|y 607
Y9r8LIT 9888'€ -b7SE6 g4V spiemp3 uonesyuaA - uado Atenpin 1S - € - aseg 92104 JIy SpJemp3 006707T00TAOA
LTT- : OEll spJem; BuLIOUUOW aus dnueaj) 91IS - 7 - 9Seg 92104 JIy SpJem
v¥88°LTT S688°7€ 766 g4V spiemp3 uoneayuaA - uado AN 66 3US - ¢ | 4 JIv spiemp3 | 00870T00TAOA
. - . €Tt splem MC_‘_OH_CO_\/_ Sus Q:cmm_u 91IS - 7 - 9seg 92404 Iy spiem
L6/8°LTT 9888'¢€ -b7SE6 g4V spiemp3 uoneayuaA - uado Aseypin 86 3US-T | 44V spiemp3 | 00S€0T00TAOA
: - : 0eTT splem wc_LOu_:O_\/_ us Q:me_u 9}IS - ¢ - 9seg 92404 1y spJem
T1G88°LTT 7888'7¢€ 975E6 44V sp. P3 uonedyLaA - uado Atenpin L63US-T 4 441V sp P3 | 00¥€EOTO0TAOA
. . 0€TT 1S dnues|)
6068°LTT- 7688°7€ g4V spiemp3 paso|) ase) - paja|dwio) 96 1S - T - 9seq 32104 JIY spJemp3 | 00€€0TO0TAOA
-¥¢S€E6 Asenjin
: - : 0eTT spJem MC_LOH_:O_\,_ us Q::mw_u 9}IS - ¢ - 9seg 92404 Iy spJem
6888°LTT ¢988'17¢€ 975E6 44V sp. P3 uonedyLaA - uado AdeYIA S69US-¢C 4 441V sp P3 | 00ce0TO0TAOA
. - . O€Tl spiem MC_‘_Ou_CO_)_ 2us Q:Cmm_u 91IS - Z - 9seg 92404 Iy spiem
7698°LTT 9106'7€ -b7556 94V spiemp3 uoneayLaA - usdo Asemin 76 3US - T | 441V spiemp3 | 006T0T00TAOA
: - : 0eTT spiem MC_LOH_:O_\,_ Sus Q::mw_u 9}IS - ¢ - 9seg 92404 Iy spJem
€798 LTT 9806't7€ -y75es 44V sp. P3 uonedyLaA - uado AdeYIA €69US-¢C 4 441V sp P3 | 00810TO0TAOA
. - - O€Tl spiem MC_‘_Ou_CO_)_ 2us Q:Cmm_u 91IS - 7 - 9seg 92404 Iy spiem
1698°LT1 606'7€ -b75g6 g4V spiemp3 uoneayLaA - usdo Aseyin 763US-¢ | 44V spiemp3 | 00£10T00TAOA
L199U0g apnjbuo apnjije 9PoJ A snjejs ajl adAy aweN Ajjioe4 /ou eqo
JO SJUBUIWEIUOY [BIRUS}O pny 1 pnineT diz } 1bo] jejs a)s Ao /aus N Aj[1oed /9)1S ai leqoio

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




7569°L11- | 86€6'VE .mmmm 84V spiemp3 co_uwmm%w_nmao S_NM“_,___W,W_U oV - - mmm%wuwo 4ty sprempg | 006LTT00TA0Q
L6L9°LTT- 6LV6'vE -WMmHMm g4V spiemp3 corwun_ww\mn.v_w_mao mp_NM“_FH_M_m_U J0V - Vi - mmmmmmouNOu 1y spJemp3 00/£TT00TAOA
pEBYLTT- | S8YE'WE .mmmm 84V spiemp3 S:Hmmw_nw_\_“_mao mtwmm m_w,_w_u o - - mmmmqwuwo 4ty sprempg | 009LTT00TA0Q
SYOLLTT- | E9E6WE .mwmﬁmm g4V spiemp3 co:wumm%wﬁ_ma o S_NM“_,___W,_Q_U oy - - mmmmmwho 41ty sprompg | 00ETT00TA0C
2500411 | 99g6'vE ._meHm 84V spiemp3 co:wmummw\,ﬁ_o_& o E_NM“_,H_W,_EU o - - wmmmﬁwumo 4ty sprempg | 00%8TT00TA0Q
Ze0L LT | STEevE -_wMMm g4V spJemp3 co_wummwnw_n_m . B_M_M,_ H_\m‘m_u N mmmw.uﬂo Sy sprempg | 00T9TT00TA0C
6T0LLTT- | The6we ._meHm 84V spiemp3 co:wmummw\,ﬁ_o_& o E_NM“_,H_W,_EU o - - wmmmwwﬁo 4ty sprempg | 0009TT00TA0Q
970L'LTT- | LbE6PE -mwmﬁmﬁm g4V spJemp3 co_mumm%n.v_n_w . B_NMH w_w,_m_u oy - - wmmw s Sty spiempg | 00¥TT0000C
04T | Tse6vE .mwmmmm 84V spiemp3 co:mmummw\,ﬁ_o_ao E_M_M“_,H_w,_w_u S mmmmuwumo 411y sprompg | 009YTT00TA0C
L00L'LTT- | L9€6'E -mwmﬁmﬁm g4V spJemp3 co_mumm%w_n_w . B_MM“_,H_W,_EU oy - - wmm%wuwo 4ty spiempg | 00SYTT00T00C
600L°LTT- | 6EE6'WE .mwmmmm 84V spiemp3 co:mmummw\,ﬁ_o_ao E_M_M“_,H_w,_w_u S mmmmmwumo 411y sprompg | 00PYTT00TA0C
6€80°LTT- | LLT6'WE .mMmHm 84V spiemp3 co_mummw_\,“n.v_o_a o B_NM“_,___W,_EU o - wmmmﬁwo 4ty sprempg | OVFETTO0TA0Q
€v89°LTT- | TOS6'WE .mMMm 84V spiemp3 co_wummwﬁ_\u&o E_NMH c_w,_w_u I mwmmww_o 4ty sprempg | O0CETT00TA0Q
VYBILIL | bTEEVE -mMmHm 84y spiemp3 aAp2eu) - Uado B_MM“_,___W,_m_u 20V - Vv - mmmmmuma ity sprempy | 006¢TTO0TA0A
S(89'LT1- | €rs6ve .mMMm 84V spiemp3 co_wummwﬁ_\u&o ENM“_,H_W,_W_U S mwmmmwumo 4ty sprempg | 00BZTTO0TA0Q
2UBYLTT- | v6TEVE mMmH o | 8dvspremp3 co_mummw_\,ﬁ_o_a o ENM“_,H_N_W_U oy - wmmmwwho 4ty sprempg | 00STET00TA0Q
€269°L11- | vLE6VE .mmmm 84V spiemp3 aneu| - uado B_NM“_,___\_N,_m_u S mwmmﬁﬁ_o 4ty sprempg | 0OPTTTO0TA0Q
S€69°LT1- | LeE6vE ,mmmm 84V spiemp3 co_uwumumw_nwﬂmao B_NM“_,_&_W,_% S wmmmowuwo 4ty sprempg | 00CTTTO0TA0Q
SZ0LL1T- | 8IE6bE ._meHm g4V spiemp3 annoeu| - uado S_NM“_,H_M_@_U o - - mmmmmwho 4ty sprempg | 006607007000
VSEILIT- | VEGTE .mMmHm 8 SpiEmpa SA2eU| - U2d0 B_NM“_,_&w,_m_u 20V - v - mmmmmwmhe a1y spaempg | 00860T00TA0C
1/89°L11- | 8T6'VE ,mw.mﬁmm 84V spiemp3 co_mm“m%&&o B_NMH_,H_N@_U oy - - mwm%wuﬂo 4ty sprempg | 00L60T00T00Q
289 LTT- | v8TEVE .mMmHm 84V spiemp3 co:w“mmw_\.%_o_&o wu_mmu_,_ﬁ,_m_u oy - - mmmmmmwmo 411y sprompg | 00960700100
aoaued apnybuo | epmpeq | B9 Ao smejs ays adAL aweN Aypoed /oS al [eqol9
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




7669°LTT- TTE6'VE -WMMMm g4V spiemp3 co_umwuﬂmwnn.v_ﬂ_z_wao mu_MLM“H_W/_m_U vy - wmmmwww.mWMuH,Q spJemp3 00¢s0T00TAOA
¢S0L°LTT- SLE6'VE -WMmHMm g4V spiemp3 corwunmw\mnw_w_mao mp_NM“_FH_M_m_U -V - mmmmommumW“_OM< spJemp3 006£0T00TAOA
S969°LTT- ¢8€6'vE -WNMW_”Mm g4V spiemp3l anideu| - uado wa_MLMHr.__wx_w_U 0V - Vi - wmmmmmﬁon_ IV SpIemp3 008€0T00TAOA
L669°LTT- ETEG'VE -www_”m.mﬂm g4V spiemp3 aAdey| - uado mu_NM”_H_W/_m_U 90V - Vi - Mmmmmmouw_on_ 1Y spJemp3 00L€0T00TAOA
8G89°LTT- L6C6'VE -WNMMM@ g4V spiemp3 anIdeu| - uado wu_MLM“_r___W/_w_U J0V - VP - wmmmm%n““on_ 1Y SpJemp3 009€0T00TAOA
£969°LTT- vre6've -WMW_”MQ g4V spiemp3 aAdeU| - uado wu_MLM“_rH_W/_m_U 20V - Vb - mmmmw%“”on_ 11V splemp3 00g€c¢0T00TAOA
9989LIT- | (SEEWE -mMMm 84y spiemp3 sApaeu) - Uado E_NM“_,H_W,_EU 20V - Vi - wmmmkum& ay sprempg | 00¢€01001d00
EV89'LTT- S0E6'VE -WMMM@ g4V spiemp3 aAdeU| - uado wu_MLMHJ_w/_m_U 0V - v - wmmmmwhum._on_ 1V spJemp3 00Tz0oT00TAOA
SYBI LT bove MMmHMm 84 spaemp3 aARdeu| - uado wu_M_M“H_Nw_u J0V - Vv - mmmmwwum‘_ﬁ Il spiemp3 00020100Ta0d
ILEILIT- | bEOWE -mwmﬁmm 8dv spaEmpa Snpdeu - uado B_MM“_,H_W,_EU 20V - v - mmm%wuma ay spiempy | 00£00100T000
1689°LTT- | 9S€6'vE -_wMMm g4V spiemp3 co:wummw\,ﬁ_o_mao E_M_M“_,H_w,_w_u oy - - mmmmmmmumo Sy spaempg | 00900700100C
699411~ | 99g6'E mMmH o | 8avspremp3 cozmwmmw_nn.v_o_& o B_MM“_,__M_U Sov- - mmmmmgmo 4ty spiempg | 00500T00T00C
6CL9°LTT- CLEE'VE -WNmMMm g4V spiemp3 co_ywmumu‘__“w_\ﬁ“ﬁw_\b_wao wu_MLMHc_w/_w_u 20V - ¥ - mwmmmeuMOu 1Y spemp3 00¥00T00TAOA
9YE6LTT- | 9606'7E mMmH o | 8avspremp3 cozmwmmw_nn.v_o_& o B_MM“_,__M_U Sov- - mmmmowumo 4ty spiempg | 007660007000
Yov8LTT- 9888'v¢ -WNmMMm g4V spiemp3 co_ywmumu‘__“w_\ﬁ“ﬁw_\b_wao wu_MLM“_FH_w/_w_U 20V - Vi - mwmmmMuMOu 1Y spJemp3 00066000TAOA
9889°LT1- | €v6vE mMmH o | 8avspremp3 co:w“”mw_\,ﬁ_o_& o E_NM“_,H_W,_W_U Sov- - mmmmwumo 4ty spiempg | 006860007000
Yov8LTT- 9888'v¢ -WM.MMm g4V spiemp3 co_ymwumu‘__“w_\f“n.v_\b_wao mu_MLM“_FH_w/_m_U 20V - Vi - mwmmwMuMOu 1Y spJemp3 00886000TA0A
oveE6'LTT- 9606 '77¢ -WNm.m_“Mm g4V spiemp3 CO_HNMNHHW_\MHW_\_.\_/_QQO wu_MLMHc_w/_w_U 20V - v - wwmmmwumLOn_ 1Y SpJemp3 00TTZTO00TAOAd
Vov8LTT- 9888'v¢E VWNMW_”Mm g4V spiemp3 co_umw—“”“uw_\r/_n.v_\b_wao wu_MLM“_FH_w/_m_U 20V - Vi - wmmmwm.u_”umv_on_ 1Y spJemp3 000TZT00TAOA
8€69°LTT- LLT6'VE -MM-MM@ g4V spiemp3 aAIeu| - uadQ wu_\M_M“_r___w/_m_u 20V - v - wwmm.vwwu._wOn_ 1Y spJemp3 0060¢T00TAOA
600L°LTT- T0E6'VE -WNMW_UMG g4V spiemp3 co_umw—u.“”“uw_\r/_n.v_\r_/_wao wu_MLM“_FH_w/_m_U 20V - v - wmmmmwﬁu._won_ 11y SpJemp3 0080¢T00TAOA
S00L°LTT- €0€6'VE VWM.mHMm g4V spiemp3 CO_HNMNH“M_\F“O._QQQO wu_M;M“_r___wz_m_u 20V - Vi - wmmmmeu._m_On_ 11V SpJemp3 00S6TT00TAOA
€989°LTT- 6’ ve -WNMW_UMG g4V spiemp3 co_umw—u.“”“uw_\r/_n.v_\r_/_wao wu_MLM“_FH_w/_m_U 20V - v - wmmmmwmwu._won_ 1Y SpJemp3 00¢6TTO0TAOA
k) apnybuo | epmpe | °H%9 Ao snjeys ays 26hL aweN Ayjioed /oS al regolo
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




O€ETT gurioyuoN 311 dnues|) 9¢
CEOLLTT | TEEEVE | oo | 84V SPiemp3 woneayuan - ado A o1 - - 952 95104 1y spaempg | 0OTET100100C
8L0L°LTT- ETEGVE .WMMM& g4V spiemp3 co_umwunmw\mw_w_wao mu_MLM”_H_w/_m_U S - Vi - mmmmmmwmon_ 1Y spJemp3 0008TTO0TAOA
9/89°LTT- L6C6'VE .WNMW_”Mm g4V spiemp3 co_uwmumunuw_\p“nw_\r/__wao wa_MLMHr.__wx_w_U S - Vi - wmmmwwmumon_ 1V spJemp3 0049TT00TAOA
8G989°LTT- C0E6'VE .mMMMm g4V spiemp3 co_umwunmw\mn.v_w_wao mu_NM”_H_W/_m_U S - Vi - mmmmhmwmon_ 1Y spJemp3 0099TT00TAOA
8989°/TT- | S8T6'VE WMM o | 8avspremp3 ! o:wmuumw\,ﬁ_o_& o wu_wmu_,“_w,_w_u ors - v - wmmmwmumo 4y spiempg | 005911001000
9G69°LTT- SYE6VE .WMMM& g4V spiemp3 co_umwummw_\f“n.v_\_.“_mao wu_MLM“_rH_W/_m_U S - Vi - wmmmmwwmon_ 1Y splemp3 00¥9TT00TAOA
8569°LTT- | v8T6WE .mmma g4V spaemp3 S;Mnm%w_o_& o wu_mmu_,“_w,_w_u I sseg oo0s sy sprempg | 0OTSTI00TA0C
Vov8’LTT- 9888'v¢ .WMMM@ g4V spiemp3 co_ywwmmw_\f“n.v_\r/__wao wu_MhMHJ_W/_m_U a3S - Vi - aseq Ww;._on_ 1V spJemp3 000STTO0TAOA
Seeo11- | rssgve | JTIL | gavspremps co:wnmwnw_o_a o E_NM“_,H_W,_% S - - 9520 ooty A1y cpsempy | 00BVIT00T00Q
YSEYLIT- | 6v88'PE -mwmﬁmﬁm g4V spJemp3 co_mumm%n.v_n_w . B_MM“_,H_W,_EU NP wmm%wumw Sty spiempg | 008YT100100C
€s89/11- | Lig6ve | JTIL | gavspiemps co:wnmwnw_o_a o E_NM“_,H_W,_% S - - 9528 Sat04 A1y cprempy | 00SETT00TA0Q
Sv89°LTT- | STv6'VE -mMmHm g4V spiemp3 cozmwmmw_nn.v_o_&o B_MM“_,__M_U ﬂ_m.é.mmmmwﬁme sy spiempg | 00PETT00100C
YovV8LTT- 9888'17¢ .Wmmmm.m_nm g4V spiemp3 co_uwmumu‘__“w_\ﬁ“ﬁw_\b_wao wu_MLMHc_w/_w_u SUS - Vi - wwmmmw.wmou_ 1Y spJemp3 00€ETTO0TAOA
9/89°LTT- | L8T6'7E mMmH o | 8avspremp3 cozmwmmw_nn.v_o_& o B_MM“_,__M_U s - v - mmmmwmmmo 4y spiempg | 008TTT00100C
6/489°LTT- LTEG'VE .Wmmmm.m_nm g4V spiemp3 co_uwmumu‘__“w_\ﬁ“ﬁw_\b_wao wu_MLM“_FH_w/_w_U SUS - Vi - wwmmewu.mou_ 1Y spJemp3 004TTT00TAOA
8YL9LTT- | 6LEGVE mMmH o | 8avspremp3 co:w“”mw_\,ﬁ_o_& o E_NM“_,H_W,_W_U s - v - mmmmwwwo 4y spiempg | 009TT100100C
9Y0L’LTT- VLE6'VE .WM.MM& g4V spiemp3 JUBWISSASSY S - uadO wu_MLM“_FH_W/_m_U SIS - Vi - wwmmNQwu.mou_ 1V Spaemp3 00¢0TT00TAOA
€/89°LTT- 18¢6'¥¢E -WNMMM@ g4V spisemp3 co_uwmumu‘__“w_\ﬁ“ﬁw_\b_wao wu_MLMHc_w/_w_U BUS - Vi - wmmmwwﬂ.mon_ 11y SpJemp3 00780T00TAOA
6069°LTT- T0€6'VE VWNMW_”Mm g4V spiemp3 co_umw“““uw_\r/_n.v_\b_wao wu_M;M“_F_h_w/_m_u S - Vi - wmmmmwﬂ.mon_ 1Y spJemp3 00TZ0T00TAOA
8669°LTT- veE6 e -WMMM@ g4V spiemp3 co_umwumu‘__mw_\ﬁ“w_ﬂ_‘wao wu_MLM“_—.___w/_m_u BUS - Vi - wmmmmMHL.Wm 1Y spJemp3 00040T00TAOA
7669°LTT- TSE6'VE .WNMW_”MG g4V spiemp3 co_umwmmu‘__“uw_\r/_n.v_\r_/_wao wu_N_M“_F_h_w/_m_u BUS - Vi - wmmwwwwn_ 11y spJemp3 00690T00TAOA
9G89°LTT- S0E6'VE VWMMMm g4V spisemp3 co_umwumu_n“w_\ﬁ“w_w_wao wu_MLM“_r___w/_m_u 3US -V - wmmmmww.mon_ 11V SpJemp3 00890T00TAOA
€T89°LTT- €8Y6'vE .WNMW_”MG g4V spiemp3 co_umwmmu‘__“uw_\r/_n.v_\r_/_wao wu_N_M“_F_h_w/_m_u YIS - vy - aseq MHLOU_ 1Y Spemp3 00€S0T00TAOA
k) apnybuo | epmpe | °H%9 Ao snjeys ays 26hL aweN Ayjioed /oS al regolo
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




LI Lo6EVE -_wmmm 84y spiemp3 SAel] - Uado mp_NM“_F_h_w,_m_u J0V - § - aseq www& 1y sprempy | 00€ST1001A0A
T9L8'LTT- LV66'7E .mMMm g4V spJemp3 aAnoeU| - Uado S_NM“_F___W,_&U 20V - ¢ - aseg ww__NE Jy spiempg | 00¢STT001A0A
9LL8LTT- LEGE'VE MMMm g4V spiemp3 dAIdeU| - UBdO mH_NMHJ_W,_w_u 90V - § - aseq wwwo; 11V SpIemp3 00£¢0T00TAOA
V9.8 LTT- 9L66'V€ mMmHMm g4V spiemp3 anpeu| - uado S_NM“_F___W,_&U 90V - € - aseg wwLNOH_ 11 Splemp3 009¢0T00TAOA
LOL8LTT- | LY66'VE WMM 6 84V spiemp3 aAIdeU| - uado wuﬁm““_w,_w_u IOV - & - aseg wwﬁﬁ ay spiempg | 005¢0T00TA0Q

8L8LTT- TV66'vE WMMm g4V spiemp3 anpeu| - uado B_M_M“_F_h_\m,_m_u 30V - § - aseg Mwhﬁou_ 11 Splemp3 00¢0T00TAOA
¥9L8'LTT- 9€66'¢€ MNmmHmHm g4V spiemp3 dAdeU| - UBdO wu_MLM“_FH_M_w_u JOV - § - aseq Mwhﬁo“_ 11y Spaemp3 00TT0TO00TAOA

C8LYLTT- 9€66'V7¢E meﬁmﬁm g4V spiemp3 anpeu| - uado B_NMHF%_W,_EU 30V - S - aseg NMLHOH_ 11 SpJemp3 000T0T00TAOA
8G/8'LTT- TE66'VE .mMMm g4V spiemp3 aAIeu| - uado E_M_M“_,H_w,_w_u 20V - < - aseg MNHE Iy spiempg | 006007001000
CCLYLTT- SY66°vE meﬁmﬁm g4V spiemp3 anpeu| - uado B_NM“_F_&_W,_EU 0V - S - aseg Mwhﬁo“_ 11 SpJemp3 00800T00TAOA
CCLY LTT- Tv66'vE .mewmm g4V spiemp3 dAdeU| - UBdO wu_M_M“H_W,_w_u 70V - § - aseg Mwhﬁou_ 11V Spiemp3 00S66000TA0OA

€L8LTT- 766'7€ mNmMmH 6 g4V spiemp3 aAnoeU| - Uado S_MM“_,___W,_m_u 0V - G - aseg wwo 4y spiempg | 00766000T00Q
€ELBLTT- Sv66'vE MNmmHMm g4V spiemp3 anpeu| - uado E_M_Mhdc_w,_w_u 90V - € - seg MMLHS 11V SpIemp3 00€66000TA0A
9€L8'LTT- €E66'VE Mwmmﬁm g4V spiemp3 dAdeU| - UBdO B_MLM“_FH_M_EU 50V - § - aseg wwﬁo“_ 11V SpIemp3 00¢66000TA0A
8CL8LTT- CE66'VE MNmmHMm g4V spiemp3 anpeu| - uado E_M_M“H_w,_w_u 90V - € - seg WMLHS 11V SpIemp3 006£6000TA0A

9T7L8'LTT- 7€66 7€ .mMmHm g4V spiemp3 aAnoeU| - Uado E_MMH_,H_N_W_U 0V - G - aseg ww_ﬁo“_ ay spiempy | 008260001000
6EL8'LTT- 7€66'VE MMMm g4V spiemp3 anpeu| - uado B_M_M“_F_h_\m,_m_u 90V - € - aseg MWLHE 11V SpIemp3 00£.6000TA0OA

0€TT Sulioyiuo s dnues|)

9VE6'LTT- 9606'v¢€ 975E6 g4V spisemp3 uonedyLaA - uado AleIn G - 9Seg 92104 JIY splemp3 00SS¥T00TAOd

€E9'LTT- 8688't7¢ Mw.mﬁmmw g4V spiemp3 co_uwuﬂnw_\.“n.v_w_mao S_NM“_FH_M_EU S0V - ap - wmmmmwuwﬁ 117 SpJemp3 00¢tTZT00TAOA

Yov8°LTT- 9888'1¢ ._ww.mﬁmm g4V spsemp3 co_uwummw_\,“w_n_wao w“_NM“_—H_M_m_u YIS - vy - aseq wMLon_ 1Y spJemp3 0066TT0O0TAOA
7689°LTT- CEVEVE WMMm g4V spiemp3 JUBWISSSSY 3MS - uadQ S_NM“_FH_M_EU 3US - Vi - wmmmﬁwwwou_ 1Y splemp3 00861100TAOA
6S0L°LTT- €8C6'VE ymwmﬁmm g4V spiemp3 aAdeU| - UBdO w“_NM“_—“_w,_m_u YIS - vy - aseq ngo“_ 1Y spJemp3 00L6TT00TAOA
SG69°/LTT- 96€6'€ WMMm g4V spiemp3 anpeu| - uado S_NM“_FH_M_EU 3US - Vi - wmmmﬁwwmou_ 1Y spJemp3 00¢81100TAOA

k) apnybuo | epmpe | °H%9 Ao snjeys ays 26hL aweN Ayjioed /oS al regolo
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




8C98°LTT- 766°v< .WMMMm g4V spiemp3 co_umwuﬂmwnn.v_ﬂ_z_wao mu_MLM“H_W/_m_U J0V - < - aseg MWWOm 117 SpJemp3 009€TTO0TAOA
6S9/48°LTT- r66've .WMMM& g4V spiemp3 aAdeU| - uado mu_MLM““H_M_m_U 90V - € - seg WMLNOH_ 11 Splemp3 00T60TO0TAOA
99/8°LTT- re6've .WNMW_”Mm g4V spiemp3 anideu| - uado wa_MLMHr.__W/_w_U 90V - § - aseq MM.NO“_ 11V SpIemp3 00060T00TAOA
EVLSLTT- Y€66°'7E .mww_nm.mﬂm g4V spiemp3 aAdey| - uado mu_MLM”_H_W/_m_U 90V - € - aseg MMLNOH_ 11 Splemp3 00680T00TAOA
ELELIL | CeebvE -mMMm 84y spiemp3 sApaeu) - Uado E_NM“_,H_W,_EU 0V - § - aseg wwNS 1y sprempy | 008801001400
C098'LTT- 7986'v¢ .WMMM& g4V spiemp3 aAdeU| - uado wu_MLM“H_W/_w_U 30V - § - aseg WM;NO& 11 Splemp3 00€¥0T0O0TAOA
S9BLIL | Iv8EWE -mMMm 84y spiemp3 sApaeu) - Uado E_NM“_,H_W,_EU 0V - § - aseg MWNS 1y sprempy | 00¢€v01001400
LE9Y'LTT- 8986'1¢ .WMMM@ g4V spiemp3 aAdeU| - uado wu_MhMHJ_W/_w_U 30V - S - aseg Mw‘_NOu_ 11 SpJemp3 00T¥0T00TAOA
Y98 LTT- 8986'1¢ .WMMM@ g4V spiemp3 aAdeU| - uado wu_MhM“H_W/_w_U J0V - € - aseg WM‘_NOU_ 11 SpJemp3 00TZTTO0TAOA
98 LTT- 8986'v¢ -WNm.m_”m.m_”m g4V spiemp3 anideu| - uado wu_MLM“_r___w/_w_U 70V - § - aseg Hmw‘_NOu_ 11V SpIemp3 0004TT00TAOA
81798°LTT- GS86°vE .WMMM@ g4V spiemp3 aAIdeu| - uadQ wu_MLM“_FH_w/_m_U 90V - § - aseg WMLNOU_ 11V SpIemp3 0069TT00TAOA
Y798 LTT- 1986'v¢ .WNMMMG g4V spiemp3 aAdey| - uado wu_MLMHc_w/_w_u 90V - € - seg MW‘_NOH_ 11V Spiemp3 0089TT00TAOA
1v98°LT1- | 8€86'7E .mNmMmHm g4v spiemp3 anoeu| - uado S_MM“_,___W,_m_u oy - ¢ - aseg wwwo“_ Iy spaempg | 00ECTT00100C
T998'LTT- 8€86'V¢E .WNMMMG g4V spiemp3 aAdey| - uado wu_MLM“_FH_w/_w_U 90V - € - seg MW‘_NOH_ 11V SpIemp3 00ceTT00TAOA
7598°LT1- | LS86'FE .mMmHm g4v spiemp3 anoeu| - uado E_MMH_,H_N_W_U oy - ¢ - aseg ww_wo“_ Iy spaempg | 00TZ1100100C
88SE'LIL" | 686WE -WMMm 8dv spaEmpa anBoeu - uado B_M_M“_,___\m,_m_u 0V - § - aseg MM_NS ay spiempy | 000¢T100TA0A
8LS8'LTT- ¥886°1¢ -MNm.m_“Mm g4V spiemp3 aAIdeu| - uadQ wu_M_MHc_w/_w_U 30V - S - aseg MW\_NOU. 11 Splemp3 00S40T00TAOA
8C98°LTT- 95986'v¢E VWNMW_”Mm g4V spiemp3 aAdeu| - uado wu_MLM“_FH_w/_m_U 90V - G - seg MM‘_NOH_ 11V SpIemp3 00¥£0T00TAOA
/98 LTT- 186'7¢ -MMMM@ g4V spiemp3 aAIeu| - uadQ wu_MLM“_—H_w/_m_U 30V - S - aseg MM\_NOU. 11 Splemp3 00€40T00TAOA
LYV98°LTT- LV86'VE .WNMMM@ g4V spiemp3 aAdeu| - uado wu_MLM“_FH_w/_m_U 90V - € - aseg MM\_NOU_ 11V SpJemp3 00c/0T00TAOA
7298 LTT- LEBG'VE VWM.mHMm g4V spiemp3 aAIdeU| - uadQ wu_M;M“_r___w/_m_U J0V - € - aseg MM‘_NOu_ 117 SpJemp3 00SSTTO00TAOAd
898 LT~ | 8000'SE -mMmHm 84v spaEmp3 anoeu - uado wu_wmu_,_hw,_m_u 0V - § - aseg MW_NE ny spaempy | 00VSTT00TAOA
) apnybuo | epmpe | °H%9 Ao snjeys ays 26hL aweN Ayjioed /oS al regolo
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




VeL8LTT- SY66'vE .WMMMm g4V spiemp3 co_umwuﬂmwnn.v_ﬂ_z_wao mu_MLM“H_W/_m_U 3% - ¢ - aseq Mum._Non_ 1Y spJemp3 006S¥T00TAOA
S098'LTT- 8886'17¢ .WMMM& g4V spiemp3 co_umwM“mM\F“n.v_Qwao mu_MLM”_H_M_m_U 3 - G - aseg MH_NOU_ 1Y spJemp3 008s¥T00TAOA
9098°LTT- 6886'17¢ .WNMW_”Mm g4V spiemp3 co_uwmun_wuw_\p“nw_\r/__wao wa_MLMHr.__W/_w_U 3% - ¢ - aseq MH_NOH_ 1Y spJemp3 004S¥T00TAOA
96S8°LTT- LL86'VE -ww.m_nm.m_”m g4V spiemp3 cOEMm”HHW_\F“n.V_QwQO mu_M_M”_H_W/_m_U 31 - § - aseg MH_NOU_ 1Y SpJemp3 009s¥T00TAOA
seog LIl | ssgeve | CTL | gavspiemps co_muum%w_o_a o w“_mmu_,“_w,_w_u S~ < - 2528 ooy g sprempy | OUEYVI00TAG
CE98'LTT- 7S86°€ .WMMM& g4V spiemp3 aAdeU| - uado wu_MLM“H_W/_w_U YIS - § - aseg MM_NOH_ 1Y splemp3 00¢¥¥T00TAOA
OBLIT- | SVBEVE .mNmmHMm 84y spiemp3 sApaeu) - Uado wu_wmu_,“_w,_w_u ays - § - aseg MMNS ay sprempg | 00TPP100TA0A
GE98'LTT- ¢S86'v¢E .WMMM@ g4V spiemp3 aAdeU| - uado wu_MhMHJ_W/_w_U S - § - aseg w.n“n.._Non_ 1Y spJemp3 000¥¥T00TAOA
GG98'LTT- EV86'VE .WMMM@ g4V spiemp3 co_pmwwmmw_\p“n.v_\r/__wao wu_MhM“_r_h_W/_m_U a3 - ¢ - aseg MM._NOH_ 1Y spJemp3 009¢¥T00TAOA
SEL8'LTT- | 6966'FE .mNmMmHm g4v spiemp3 anoeu] - uado S_MM“_,___W,_m_u oy - ¢ - aseg wwwo“_ Iy spaempg | 007Zr100100Q
L9/8°LTT- T,66'V€E .WNMMMG g4V spiemp3 aAdey| - uado wu_MLMHc_w/_w_u 90V - € - seg Mwuou_ 11V SpIemp3 00/0TT00TAOA
€EL8'LTT- | LS66'VE .mNmMmHm g4v spiemp3 anoeu| - uado S_MM“_,___W,_m_u oy - ¢ - aseg ww\o“_ Iy spaempg | 00901100100C
CHLELIL | veEWE -WMMm 8dv spiEmp3 anwoeu - uado E_M_M“_,H_w,_w_u 0V - § - aseg wwuﬁ ay spiempy | 00S0TT00TA0A
€v98°LTT- | TS86'E .mMmHm g4v spiemp3 anoeu| - uado E_MMH_,H_N_W_U oy - ¢ - aseg Mwwo“_ Iy spaempg | 0070T100100C
86S98°LTT- 9986'v¢ .WM.MMG g4V spiemp3 aAdey| - uado mu_MLM“_FH_W/_m_U 90V - € - seg Mw“wou_ 11V SpIemp3 006S0T00TAOA
9G998°LTT- r66'vE -MNm.m_“Mm g4V spiemp3 aAIdeu| - uadQ wu_M_MHc_w/_w_U 30V - S - aseg MMWOU. 11 Splemp3 008S0T00TAOA
¢6S8'LTT- ¢L86'YE VWNMW_”Mm g4V spiemp3 aAdeu| - uado wu_MLM“_FH_w/_m_U 90V - G - seg NM‘“n.Ou_ 11V SpIemp3 004S0T00TAOA
TELYLTT- r66'vE -MMMM@ g4V spiemp3 aAIeu| - uadQ wu_MLM“_—H_w/_m_U 30V - S - aseg Ww\._mOu. 11 Splemp3 00950T00TAOA
9LL8'LTT- T166'v¢E .WNMMM@ g4V spiemp3 aAdeu| - uado wu_MLM“_FH_w/_m_U 90V - € - aseg Mw\“n.ou_ 11V SpJemp3 006€£TTO0TAOA
C6L8LTT- 8066'77¢ VWM.mHMm g4V spiemp3 aAIdeU| - uadQ wu_M;M“_r___w/_m_U J0V - € - aseg Ww‘_NOu_ 117 SpJemp3 008€TTO0TAOA
STL8'LTT- ¢S66'7E .WNMMM@ g4V spiemp3 aAdeu| - uado wu_MLM“_FH_w/_m_U 90V - € - aseg MW.NO& 11V SpJemp3 00L€TTO0TAOA
) apnybuo | epmpe | °H%9 Ao snjeys ays 26hL aweN Ayjioed /oS al regolo
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




8/88°LTT- 89v6'vE .WMMMm g4V spiemp3 co_umwuﬂmwnn.v_ﬂ_z_wao mu_MLM“H_W/_m_U auS-9- wmmM_Mu.mMM 1Y spJemp3 0089¢T00TAOA
G8Y]/LTT- LLYVE'VE .WMMM& g4V spiemp3 paso|) ase) - paa|dwo) mu_MLM““H_M_m_U auS-9- mmmmﬂ_uumww 1Y SpJemp3 0048¢T00TAOA
cesg 1l | eoveve | STl | aavspiempa co_uwmmw_ﬁ_\_“_& o wtwm_” o ] - ssen oy sprempy | O0BEZT00TA00
T988'LTT- S6'VE .mww_nm.mﬂm g4V spiemp3 co_umwunmw\mn.v_ﬂ“_wao mu_MLM”_H_M_m_U auS-9- wmmmN_Mum\_MM\__/\ spJemp3 00z0€TO0TAOA
CEBYLTT- 8¢S6'VE .WNMMMm g4V spiemp3 paso|) ase) - pais|dwo) wu_MhM“_r___w/_w_u auS-9- wmmmﬁuumwm 1Y spJemp3 0098¢100TAOA
Vov8°LTT- 9888'v¢ .WMMM& a4V spiemp3 co_uwumu‘__“w_\p“n.v_\_.“_wao wu_MLM“_rH_W/_m_U 90V - g - seg .M.H_WMOH_ 11 Splemp3 00TOETO0TAOA
vovguir- | osssve | CTL | gavspiemps co_muum%w_o_a o w“_mmu_,“_w,_w_u OV -6 3568 aoso s spaempg | O00OETO0TA0G
Vov8’LTT- 9888'v¢ .WMMM@ g4V spiemp3 co_pmwwmmw_\r“n.v_\r/__wao wu_MhMHJ_W/_m_U 70V - 9 - aseg hww‘“n.ou_ 11 SpJemp3 00S8¢T00TAOA
voveu1i- | osssve | CTL | aavsprempa co:wnmwnw_o_a o w“_wm“_,“_w,_w_u Oy -5 - 5528 ooeos iy sprempg | 0OVETTOOEA0G
Yov8°LTT- 9888'v¢ .WMMM@ g4V spiemp3 co_pmwwmmw_\p“n.v_\r/__wao wu_MhM“_r_h_W/_m_U 70V - 9 - aseg mw.”_w‘_Nou_ 11 SpJemp3 00TZZT00TAOA
vovee1i- | osssve | CTL | aavsprempa co:wnmwnw_o_a o w“_wm“_,“_w,_w_u Oy -5 - 9528 omsos iy sprempg | 000LZTO0EA0G
poY8'LTT- | 9888'YE mMmH o | 94vspiemp3 ! o_mummw\,“o_o_w do B_MM“_,__M_U oy - -sseq ne Sy spiempg | 006921001000
Yov8LTT- 9888'v¢ .WNMMMG a4V spiemp3 co_uwmumu‘__“w_\ﬁ“ﬁw_\b_wao wu_MLMHc_w/_w_u 90V - g - aseg MM‘_NOH_ 117 SpJemp3 00SSZT00TAOA
pOY8'LTT- | 9888'YE mMmH o | 94vspiemp3 ! o_mummw\,“o_o_w do B_MM“_,__M_U oy - - sseq e Sy spiempg | 00YS21001000
Yov8LTT- 9888'v¢ .WNMMMG g4V spiemp3 co_uwmumu‘__“w_\ﬁ“ﬁw_\b_wao wu_MLM“_FH_w/_w_U 90V - g - aseg ww‘_Nou_ 117 SpJemp3 00€S¢T00TAOA
€588'LTT- | ST96'YE mMmH o | 8avspremp3 | pasop ased - pajaidwod E_NM“_,H_W,_W_U J0V-9- Wmhuumww Iy spiempg | 00€ST100TA0A
Yov8LTT- 9888'v¢ .WM.MMG g4V spiemp3 co_umwumu‘__“w_\p“n.v_\b_wao mu_MLM“_FH_W/_m_U 70V - g - aseg Mw‘_Nou_ 117 SpJemp3 006€£¢T00TAOA
ov8LTT- 9888'7¢ -MNm.m_“Mm g4V spiemp3 CO_HNM”HHW_\MW_\_.\_/_QQO wu_M_MHc_w/_w_U 30V - g - aseg wmw\_NOu. 11V Spiemp3 004€¢T00TAOA
Vov8LTT- 9888'v¢E VWNMW_”Mm g4V spiemp3 co_umw“”“uw_\r/_n.v_o_wao wu_MLM“_FH_w/_m_U 90V - g - aseg Ww‘_NOu_ 117 SpJemp3 009€¢T00TAOA
¢8LYLTT- T1166'7¢ -MMMM@ a4V spiemp3 CO_HNMNHHW_\F“O._D_QQO wu_MLM“_—.___w/_m_U s - § - aseg MM_._MUU_ 11y spiemp3 00S/¥T00TAOA
e .mMmHm 84v spaEmp3 anoeu - uado wu_\wmm_,_h_w,_m_u a)s - G - aseg mem ay spiempy | 00V£¥T00TAOA
8ELYLTT- 8C66'7¢E VWM.mHMm g4V spiemp3 aAIdeU| - uadQ wu_M;M“_r___w/_m_U YIS - § - aseg MHMU“_ 1Y spJemp3 00€L¥T00TAOA
99/8°LTT- 1L966'V¢E .WNMMM@ g4V spiemp3 co_umwumu‘__“uw_\r/_n.v_ﬂ_/_wao wu_MLM“_FH_w/_m_U s - § - aseg MM_NOU_ 11y spJemp3 00¢/¥T00TAOA
) apnybuo | epmpe | °H%9 Ao snjeys ays 26hL aweN Ayjioed /oS al regolo
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




Yor8'LTT- 9888't7¢ WM.MMm g4V spiemp3 dAIdeU| - UBdO B_NM“_F___W,_EU 90V - £ - 3seq Mw“n.ﬁ 11V SpIemp3 0096€100TAOA
VIv8LTT- 9888'17¢ meHMm g4V spiemp3 anpeu| - uado S_NM“_F___W,_EU 90V - / - 9seg Mw“n.o“_ 11 Splemp3 00€8ETO0TAOA
Vor8'LTT- 9888't¢ MMMm g4V spiemp3 dAIdeU| - UBdO mH_NMHJ_W,_w_u 90V - £ - 3seq ww“n.ﬁ 11V SpIemp3 00¢8€T00TAOA
Yov8LTT- 9888'17¢ mMmHMm g4V spiemp3 anpeu| - uado S_NM“_F___W,_&U 90V - 7 - 9seg ww“n.o“_ 11V Splemp3 00T8ETO0TAOA
Yor8'LTT- 9888't¢ MNmmHmHm g4V spiemp3 dAdeU| - UBdO wu_MLM“_FH_M_w_u JOV - £ - 9seq WWmOH_ 11y Spaemp3 0008€100TAOA
VIV8LTT- 9888'17¢ WMMm g4V spiemp3 anpeu| - uado B_M_M“_F_h_\m,_m_u 90V - / - 9seg meou_ 11V Splemp3 00£9€T00TAOA
Vov8'LTT- 9888't¢ MNmmHmHm g4V spiemp3 dAdeU| - UBdO wu_MLM“_FH_M_w_u JOV - £ - 9seq MWmOH_ 11y Spaemp3 0099€100TA0OA
L8SL°LTT- 6CC8'VE meﬁmﬁm g4V spiemp3 anpeu| - uado B_NMHF%_W,_EU 0V - £ - aseg wmwo“_ 11 SpJemp3 00S9€T00TAOA
L8VLLTT- €L08'VE .mewmm g4V spiemp3 dAdeU| - UBdO wu_M_M“H_W,_w_u 30V - £ - aseg MMLmOH_ 11V Spiemp3 0079€T00TAOA
8CTLLTT- CEBL'VE meﬁmﬁm g4V spiemp3 anpeu| - uado B_NM“_F_&_W,_EU 0V - £ - aseg meo“_ 11 SpJemp3 00TSETO0TAOA
T89L'LTT- 6TE]VE .mewmm g4V spiemp3 dAdeU| - UBdO wu_M_M“H_W,_w_u 30V - £ - aseg Mwhmou_ 11V Spiemp3 000SETO0TAOA
v9v8LIT- 9888'v€ .mNmMmHm g4V spiemp3 aAnoeU| - Uado S_MM“_,___W,_m_u 0V - £ - a5eg wm_mo“_ ay spiempy | 0067€T001A0A
Vo8 LTT- 9888'17¢ MNmmHMm g4V spiemp3 anpeu| - uado E_M_Mhdc_w,_w_u 90V - / - 9seg ww_mf 11V SpIemp3 008¥€T00TAOA
Yor8'LTT- 9888't7¢ Mwmmﬁm g4V spiemp3 dAdeU| - UBdO B_MLM“_FH_M_EU 90V - £ - 3seg wwwo“_ 11V SpIemp3 00S€€TO00TAOA
Vor8'LTT- 9888'17¢ MNmmHMm g4V spiemp3 anpeu| - uado E_M_M“H_w,_w_u 90V - / - 9seg wwhmf 11V SpIemp3 00veeTO00TAOA
Yor8'LTT- 9888't7¢ Wmmmﬁmﬁm g4V spiemp3 dAdeU| - UBdO thLM“_FH_W_w_u 90V - £ - 3seg Mw;mo“_ 11V SpIemp3 00€€€TO0TAOA
S00L°LTT- T066't7€ MMMm g4V spiemp3 anpeu| - uado B_M_M“_F_h_\m,_m_u 90V - / - seg wwhmo; 11V SpIemp3 00cgeT00TAOA
LOE6'LTT- 8696'V¢ .WMmHMm g4V spiemp3 dAdeU| - UBdO wu_NMHc_w,_w_u 30V - / - aseg MMWOU_ 11 Splemp3 006TETO0TAOA
LCLLLTT- STC6'vE Mw.mﬁmmw g4V spiemp3 anpeu| - uado S_NM“_FH_M_EU 90V - / - 9seg MWLNE 11V SpIemp3 008T€TO0TAOA
6EVE’LTT- 6 ve ._ww.mﬁmm g4V spiemp3 aAdeY| - UBdO w“_NM“_—H_M_m_u 30V - / - aseg MMWOm 11 Splemp3 00LT€ETO0TAOA
L6V6'LTT- C116'v€E WMMm g4V spiemp3 anpeu| - uado S_NM“_FH_M_EU 90V - £ - aseg MWWOm 11V SpJemp3 009T€TO00TAOA
0€IT SulioyiuoN aus dnues|)
Yov8°LTT- 9888'1¢ -y75es g4V spisemp3 uonedyLaA - uado ARy [ - 9Seg 92104 JIY splemp3 0089¥100TAOA
Vov8'LTT- 9888't7¢ WMMm g4V spiemp3 coswumnw_\.“n.v_\hmao S_NM“_FH_M_EU aus - g - aseg wumLMU_ 11y spJemp3 00€0€T00TAOA
k) apnybuo | epmpe | °H%9 Ao snjeys ays 26hL aweN Ayjioed /oS al regolo
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




0c-d

GS89°LTT- 8C68'VE .WMMMm g4V spiemp3 anideu| - uado mu_MLM“H_W/_m_U S - 7 - aseg Mum._Non_ IV SpIemp3 0064¥T00TAOA
960L°LTT- 7986'v¢€ .WMMM& g4V spiemp3 aAdeU| - uado mu_MLM““H_M_m_U 3 - / - aseg M.N_Nou_ 1Y spJemp3 008.¥1T00TAOA
SSLLTL | 6896WE .WMMm 84y spiemp3 SAael] - Uado mywmmm_w@_u ays - £ - aseg wwwm ay sprempy | 00££¥100TA0A
8SSLLTT- | 8LI6VE .mMMm g4v spiemp3 aneU] - uado S_NM“_F___W,_&U suis -/ - o5 w.ww“_ sy spiempy | 009£YT00T00C
SSSLLIT | S9CEvE .mNmmHMm 84y spiemp3 sApaeu) - Uado wu_wmu_,“_w,_w_u ays - £ - aseg Mwwm ay sprempy | 00€9v1001A0A
T8E6'LTT- GECLE'VE .WMMM& g4V spiemp3 aAdeU| - uado wu_MLM“H_W/_w_U S - / - aseg MM‘_NOH_ 1Y splemp3 0029¥100TAOA
SEVELIT- | CvCbvE .mNmmHMm 84y spiemp3 sApaeu) - Uado wu_wmu_,“_w,_w_u ays - £ - aseg wumwﬁ ay sprempg | 0019v100TA0A
Vov8’LTT- 9888'v¢ .WMMM@ g4V spiemp3 aAdeU| - uado wu_MhMHJ_W/_w_U 0V-/- wmmM.M/h“,ww 11 SpJemp3 0009¥T00TAOA
VU8 LTT- | 9888°VE -mwm mHM o | 84vspiemp3 anndeu| - uado E_M_M“_,H_w,_w_u oy~ - mmmM-MBw Iy spaempg | 00LPP100TA0C
¢8T6'LTT- €066'V¢E .WMMM@ g4V spiemp3 co_pmwwmmw_\p“n.v_\r/__wao wu_MhM“_r_h_W/_m_U 0V - £ - aseg NMWOU_ 11 SpJemp3 009¥¥T00TAOA
8095411~ | €596vE | C'L | v sprempa co:wnmwnw_o_a o w“_wm“_,“_w,_w_u SOy -/ - 9528 a0ty sprempg | 00SPPTOOEA0G
vorgLTT- | 9888'VE .mNmMmHm g4v spiemp3 anoeu] - uado S_MM“_,___W,_m_u oy - £ - aseg wwo“_ Iy spaempg | 007771001000
Yov8LTT- 9888'v¢ .WNMMMG g4V spiemp3 aAdey| - uado wu_MLMHc_w/_w_u 90V - / - 9seg Mwuou_ 11V SpIemp3 00TEYTOOTAOA
vorgLTT- | 9888'VE .mNmMmHm g4v spiemp3 anoeu| - uado S_MM“_,___W,_m_u oy - £ - oseg ww.wo“_ Iy spiempg | 000EP100100Q
Yov8LTT- 9888'v¢ .WNMMMG g4V spiemp3 aAdey| - uado wu_MLM“_FH_w/_w_U 90V - / - 9seg Mwuou_ 11V SpIemp3 006¢¥T00TAOA
vorgLTT- | 9888'VE .mMmHm g4v spiemp3 anoeu| - uado E_MMH_,H_N_W_U oy - £ - aseg wwwo“_ Iy spaempg | 008Zr100100Q
Yov8LTT- 9888'v¢ .WM.MMG g4V spiemp3 aAdey| - uado mu_MLM“_FH_W/_m_U 90V - / - seg Wwwou_ 11V SpIemp3 00ST¥T00TAOA
vve’ LTT- 69€6'7¢E -MNm.m_“Mm g4V spiemp3 aAIdeu| - uadQ wu_M_MHc_w/_w_U 30V - / - aseg Nw_uo“. 11 Splemp3 007T¥#T00TAOA
80V6°LTT- L8C6'VE VWNMW_”Mm g4V spiemp3 aAdeu| - uado wu_MLM“_FH_w/_m_U 90V - / - 9seg Nw“wou_ 11V SpIemp3 00€T¥TO0TAOA
LEVE'LTT- 1L8T6'VE -MMMM@ g4V spiemp3 aAIeu| - uadQ wu_MLM“_—H_w/_m_U 30V - / - aseg Ww\._mOu. 11 Splemp3 00¢T¥T00TAOA
6vv6'LTT- 6¢V6'vE .WNMMM@ g4V spiemp3 aAdeu| - uado wu_MLM“_FH_w/_m_U 90V - £ - aseg Mw\“n.ou_ 11V SpJemp3 0066£T00TAOA
ov8'LTT- 9888'7¢ VWM.mHMm g4V spiemp3 aAIdeU| - uadQ wu_M;M“_r___w/_m_U J0V - £ - 3seg Mw‘“mOu_ 117 SpJemp3 0086€£T00TAOA
Vov8°LTT- 9888'v¢E .WNMMM@ g4V spiemp3 aAdeu| - uado wu_MLM“_FH_w/_m_U 90V - £ - aseg Mw\“n.ou_ 11V SpJemp3 00L6€£T00TAOA
) apnybuo | epmpe | °H%9 Ao snjeys ays 26hL aweN Ayjioed /oS al regolo
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




lc-a

‘ . _ . 0€TT R ays dnues|) ¢ ealy - ¢y
uolesisaAu| Japun ‘|10 68VL°LTT SE68TE 97556 g4V Sa4vMa3 uolelpaway - uadQ AleIA Q1S - / - aseg 92104 Iy SpIEMP] €¥61000000TL
. . R . 0€TT R ays dnues|) T ealy - ¢vv
uonesnsaAu| Japun ‘|10 S8EVLLTT 8T68'VE 7656 g4V Sa¥vMai uonelpaway - uado At BYS - / - 358 32104 JIy SPIEMP3 Z¥6T000000T L
|10S ‘(4238M SUpjULp e ) 0€TT . aus dnues|) 9ty
UBY} JAL30 $3SN) JSIEMPUNOID J3I0 8006'LTT 8CL6'E -v75E6 g4V Sa4vMa3 paso|) ase) - pas|dwo) AteHIN 3MS - / - aseg 92104 1y Spiemp3 6€61000000TL
. R . 0€TT R ays dnues|) 61v
79T6°LTT €9C6'VE 97SE6 g4V spiemp3 anpeu| - uado Arewpn 3MS - / - 9seg 92104 A1y Spiemp3 000%7¢T00TAOA
. . 0ETT s dnues|)
€856'LTT- 7€S6'VE 7SE6 g4V spiemp3 anpeu| - uado ¥ 9US - £ - 95eg 92104 JIY SpJemp3 | 00TEZTO0TAOA
e ) 0€TT . 1S dnues|) €€
S6°'LTT LTT6'VE 7586 g4V spiemp3 anpeu| - uado Aue 3MS - / - 9seg 92104 A1y Spiemp3 000gc¢T00TAOA
— } 0€TT . 1S dnues|) ove
TGE0'8TT T96L'¥€ 7SE6 g4V spiemp3 anpeu| - uado AR SYS - / - 3s8g 30104 A1y SPIEMP] 006¢Z100TA0A
80VT'8TT- SCe8ve OFTT g4V spiemp3 anpeu| - uado aus dnueayy € 9US - £ - 9seg 92404 JIy spJemp3 | 008¢¢100TAOA
-v2S€6 : AR ! !
S } 0€TT SuriojuoN aus dnuea|) 6EE
69TT'8TT 8L YE 4Z6E6 g4V spiemp3 UonEyLIA - Uado e 3YS - / - 958 32104 JIY SPIEMP3 00£9%100TA0A
e ) 0€TT . 1S dnues|) 20€
80€6'LTT SEV6'VE -v75E6 g4V spiemp3 anpeu| - uado AR 3MS - / - aseg 92104 A1y Spiemp3 0099%100TA0OA
R ) 0€TT . 1S dnues|) 967
ELV6'LTT 8788V 4Z6E6 g4V spiemp3 anpeu| - uado AR SYS - / - 958 32104 JIY SPIEMP3 00¥9¥100TA0A
P . 0€TT ) 91s dnues|) S67
SLTIT'8TT E6LVE 75E6 g4V spiemp3 anpeu| - uado AR 3YS - / - aseq 30104 A1y SPIEMP] 00TS¥T00TA0A
— ; 0€TT SuriojuoN a1s dnuea|) 76¢
SOT6°LTT 1312843 -y75E6 44V spiemp3 uonedyLaA - uado Arenpn 3MS - / - aseg 92104 A1y SpIEMPI 000stT00TAOA
R . OETT ) a1s dnues|y g4€6¢
79T6°LTT ¥878'vE 75E6 g4V spiemp3 anpeu| - uado AR 3YS - / - aseq 30104 A1y SPIEMP] 006%7¥100TA0A
— : 0€TT ] 1S dnues|) VE6T
LETE'LTT LEEBVE y75E6 g4V spiemp3 anpeu| - uado AtenA Q1S - / - aseg 92104 Iy SpIEMPT 008¥100TA0A
R } 0€TT . 1S dnues|) 76t
LVT6'LTT 9798'v€ 75E6 g4V spiemp3 anpeu| - uado AR 3YS - / - aseq 30104 A1y SPIEMP] 00S€¥T00TA0A
i i 0€TT Suriojuoy a1s dnues|) 08¢
66€T'8TT YTL8'VE -y75E6 g4V spiemp3 uonedyLaA - uado Aue 31S - / - a5eg 92104 A1y SpIEMPI 00ver100TAOA
. . 0ETT s dnues|)
8596'LTT- 8Y16'vE g4V spiemp3 anipeu| - uado 8T 9IS - £ - 9seg 92104 JIY spJemp3 | 00€ETO0TAOA
-vTS€6 Asenin
R . 0ETT . 91s dnues|) [7%4
TO8LLTT 8¥S6'7€E -y75e6 g4V spiemp3 anpeu| - uado AteIA Q1S - / - aseg 92104 Iy SPIEMPI 00cerT00TAOA
e ) O€TT . 1S dnues|) LT
990L'LTT 2006'v€ 7SE6 g4V spiemp3 anipeu| - uado AR 3YS - / - as8Q 30104 A1y SPIEMP] 00£77100TA0A
— . 0€TT ) aus dnuea|) 0Lt
9008°'LTT 91¢8'v¢E 7586 g4V spiemp3 anpeu| - uado Atenpin QM - / - aseg 92104 A1y Spiemp3 009¢¢100TAOA
e ) O€ETT . 1S dnues|) 69T
vESLLTT €TV6'vE VZCES g4V spiemp3 aAipeu| - uado AEMIN SYS - £ - 35eg 32104 JIY SPIEMP] 00572100TA0A
— . 0€TT ) aus dnuea|) £9C
SSVAVAN LTT6'VE 7586 g4V spiemp3 anpeu| - uado Atenpin QM - / - aseg 92104 A1y Spiemp3 00v¢cT100TAOA
Y apnjbuo apnjije °pPoY A snjejs a)l LT aweN Ajj1oe /o eqo
JO SJUBUIWEIUOY [EUSYOY pnjl 1 pnneT diz J1D jeis 8IS Aypoe4 ous N Ajljioe4 /eus a’l [1eqoio

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




¢eca

Yov8’LTT- 9888'v¢ .WMMMm g4V spiemp3 anideu| - uado mu_MLM“H_W/_m_U auS-/ - wmmM.M\W_.R/w.:,Q spiemp3 0006¢T00TAOA
pov8'LTT- | 9888'YE -mMMm g4V spJemp3 andeu| - UadQ B_NM“_F__M_U s - n.mmmw.m_v\w_h\mw sy sprempg | OVELTT00TAOC
Yovr8LTT- 9888'v¢E .WNMW_”Mm g4V spiemp3 anideu| - uado wa_MLMHr.__W/_w_U auS-/ - wmmM.M\w_.R/w.:,Q spiemp3 00c/ct00TAOA
pov8'LTT- | 9888'YE -mMMm g4V spJemp3 andeU| - UsdQ B_NM“_F___W,_&U s - n.mmmw.m_v\w_h\,bw sy spiempg | 00S0ET00TAOC
Yov8°LTT- 9888'v¢ .WNMMMm g4V spiemp3 anIdeu| - uado wu_MhM“_r___w/_w_u 2US - / - wmmM.M\W_RW._E spiemp3 00S42T00TAOA
Vov8°LTT- 9888'v¢ .WMMM& g4V spiemp3 aAdeU| - uado wu_MLM“H_W/_w_U SuS -/ - wmmM.M\w_Ru“_u\_z spJemp3 004L0€T00TAOA
Yov8°LTT- 9888'v¢ .WNMMMm g4V spiemp3 anideu| - uado wu_MhM“_r___w/_w_u 2US - / - wmmM.M\W_RW._E spiemp3 000CETO0TAOA
Vov8’LTT- 9888'v¢ .WMMM@ g4V spiemp3 aAdeU| - uado wu_MhMHJ_W/_w_U auS -/ - wmmM.M\W_.“,n\um_u.__d\ spJemp3 009s¢T00TAOA
VU8 LTT- | 9888°VE .mMMm g4V spemp3 anndeu| - uado E_M_M“_,H_w,_w_u s - mmmw.ww__\wwi spiempg | 00EYZT00T0C
Yov8°LTT- 9888'v¢ .WMMM@ g4V spiemp3 aAdeU| - uado wu_MhM“H_W/_w_U avS -/ - wmmM.M\W_.“,n\um_u.__d\ spJemp3 00¢zeT00TAOA
VU8 LTT- | 9888'VE .mMMm g4V spemp3 anndeu| - uado E_M_M“_,H_w,_w_u s - mmmw.ww__\wwi spiempg | 008ST100100C
vorgLTT- | 9888'VE .mNmMmHm g4v spiemp3 anoeu] - uado S_MM“_,___W,_m_u s/ - 3&.%@%2 spiempg | 008821001000
Yov8LTT- 9888'v¢ .WNMMMG g4V spiemp3 aAdey| - uado wu_MLMHc_w/_w_u auS- /- wmmM.M\w_‘R/W‘_E spiemp3 00T6CT00TAOA
vorgLTT- | 9888'VE .mNmMmHm g4v spiemp3 anoeu] - uado S_MM“_,___W,_m_u s/ - 3&.%@%2 spiempg | 006821001000
Yov8LTT- 9888'v¢ .WNMMMG g4V spiemp3 aAdey| - uado wu_MLM“_FH_w/_w_U auS- /- wmmM.M\w_‘R/W‘_E spiemp3 00¥0€T0O0TAOA
vorgLTT- | 9888'VE .mMmHm g4v spiemp3 anoeu| - uado E_MMH_,H_N_W_U s/ - wmmm.ww_h\ww:/\ spiempg | 00TZET00TA0C
Yov8LTT- 9888'v¢ .WM.MMG g4V spiemp3 aAdey| - uado mu_MLM“_FH_W/_m_U auS- /- wmmMW\w_‘R/w‘_E spiemp3 009€€T00TAOA
ov8LTT- 9888'7¢ -MNm.m_“Mm g4V spiemp3 aAIdeu| - uadQ wu_M_MHc_w/_w_U avS -/ - wmmM.ww_Rw‘__< spJemp3 00T¥¢T00TAOAd
Vov8LTT- 9888'v¢E VWNMW_”Mm g4V spiemp3 aAdeu| - uado wu_MLM“_FH_w/_m_U auS-/ - wmmMW\w_‘R/n_u‘_E spiemp3 004S2T00TAOA
ov8'LTT- 9888'7¢ -MMMM@ g4V spiemp3 aAIeu| - uadQ wu_MLM“_—H_w/_m_U avS -/ - wmmMW\W_RWL_< spJemp3 00v£¢T00TAOA
Vov8LTT- 9888'v¢E .WNMMM@ g4V spiemp3 aAdeu| - uado wu_MLM“_FH_w/_m_U auS -/ - wmmMW\w_Ru_u‘__< spJemp3 006S¢T00TAOA
ov8'LTT- 9888'7¢ VWM.mHMm g4V spiemp3 aAIdeU| - uadQ wu_M;M“_r___w/_m_U aVS -/ - wmmM.M\W_‘RUw‘:< spJemp3 00€¢ETO0TAOA
uonesisanul Japun ‘[10S L86S°LTT- SEVSVE .WNMMM@ g4V SA4vMa3 uonelpaway - uado wu_MLM“_FH_w/_m_U auS -/ - wm%mmwM;WwﬂWq spJemp3 76T1T000000T L
) apnybuo | epmpe | °H%9 Ao snjeys ays 26hL aweN Ayjioed /oS al regolo
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




€¢-d

¢006°LTT- qTEL'VE .WMMMm g4V spiemp3 co_uwuﬂmwnnw_ﬂ_‘wao mu_M._M“_F___W/_m_U aYs - g - aseq M%._Wn_ 1Y spJemp3 008T¥T00TAOA
7668°LTT- TSE6'VE -WMMMm g4V spiemp3 co_umwunmw\mﬁ.v_w_wao wu_NM“H_W/_m_U auS-g- mmmmmmww%u 1Y Spiemp3 004T¥T00TAOA
€668°LTT- T9€6'VE .WNmMMm g4V spiemp3 co_uwwﬂnw_\p“w_\r/__wao th._MH...__W/_w_U aus-g- wmmm<www%n_ 1Y spJemp3 009T+¥T00TAOA
8S06°LTT- L9T6'VE .mMMMm g4V spiemp3 JUBWISSASSY S - UBdO wu_NM“_F___W/_m_U aYs - g - aseg MM.M& 1Y spJemp3 00€0¥TO0TAOA
L668LIT LeovE .mNmmHMm 84y spiemp3 sApaeu) - Uado wu_wmu_,“_w,_w_u aYs - g - 9seq wwwm ay sprempg | 00€0v100TA0A
SYI6'LTT- 9€96'v¢ .WMMMm g4V spiemp3 cozwunmw\f“n.v_\_.”_mao wu_MLM“_F_h_W/_m_U aYs - g - aseg MM_NOH_ 1Y splemp3 0000¥T00TAOA
€S06°LTT- 8856'V7¢E .WNmMMm g4V spiemp3 cww_uw%w_:m\__mﬂw_““m_.ﬁw_nw“uc_ wu_M._M“_FH_w/_w_u G 9IS - 8 - 9seg 92104 Iy spiemp3 0048€T00TAOA
6€68°LTT- SLT6'VE .WMMM@ g4V spiemp3 co_ywunmw_\f“n.v_\—“_wgo wu_M._MHJ_W/_m_U aYs - g - aseq MuN._Non_ 1Y spJemp3 0098€T00TAOA
27968°LTT- | 1OE6VE -mMMm g4V spJemp3 co:wu“mwnﬁw_o_a o E_NM“_,H_W,_% s -5 - aseg X Sy sprempg | 00SBETOOTAOA
6868°LTT- 98¢6'v¢E .WMMM@ g4V spiemp3 aAdeU| - uado wu_M._M“_f_h_w/_m_u a¥s - g - aseg w.uN._Non_ 1Y spJemp3 0078€T00TAOA
90T6'LTT- ee've 0Tt g4V spiemp3 aAIdeu| - uadQ aus dnueapy C 1S - 8 - 9seg 32404 JIY spiemp3 000LET00TAOA
“VCS€E6 AseniN
€ET6'LTT- 9SY6'vE .WMMMm g4V spiemp3 anpeu| - uado wu_MLMHc_w/_w_u 90V - § - seg wme,mOu 11V SpIemp3 0069€T00TAOA
6T68°LTT- €9Y6'VE .MMMM@ g4V spiemp3 dAdeU| - UBdO wu_\m‘_M“_F_h_w/_m_u 50V - § - aseq Mwhmon_ 11V SpIemp3 0089€T00TAOA
€€06°LTT- ETV6'vE .WMMMm g4V spiemp3 anpeu| - uado wu_MLM“_FH_w/_w_U 90V - § - seg MwLMOu 11V SpIemp3 00SSETO0TAOA
vOvS'LTT- | 9888'vE -_meHm g4V spiemp3 aAdeUY| - UadQ E_NM“_,H_W,_W_U o - TMMMMMHH,_L\_,OU% sempg | 00VSET00TAOQ
9VEGLTT- 9606°v7¢ .WM.MMm g4V spiemp3 anpeu| - uado wu_MLM“_FH_w/_m_U aMS-/ -MMM_MMMMH/_L\HOU%EBUM_ 00€SETO0TAOA
Yov8°LTT- 9888'1¢ -WMMM@ g4V spiemp3 dAdeU| - UBdO wu_MLMHc_w/_w_u auS -/ -WMMM_MHMUH/_‘_\”OU%EBE_ 00¢SETO0TAOd
YIV8LTT- 9888'17¢ VWMMMm g4V spiemp3 anpeu| - uado wu_NM“_F_h_w/_m_u auS-/ - wmmm.ww_u,bw_u:d‘ spiemp3 006€E€T00TAOA
Yov8°LTT- 9888'1¢ -MMMM@ g4V spiemp3 aAdeY| - UBdO wu_MLM“H_w/_w_u avS -/ - wmmM.W\W_RwLE spJemp3 008€ETO0TAOA
IVEGLTT- 9606'v7¢ .WMMM@ g4V spiemp3 anpeu| - uado wu_NM“_F_h_w/_m_u auS -/ -wawmm_ww%m_“,_‘_\wum?mgvm 00LEETO0TAOA
Yov8°LTT- 9888'1¢ VWM.MMm g4V spiemp3 aAdeU| - UBdO wp_MLM“H_ng_U aVS -/ - wmmM.m_u\w_‘u,bw‘_E spJemp3 00¢¥cT00TAOd
YovV8LTT- 9888'1¢ .WMMM@ g4V spiemp3 anpeu| - uado wu_NM“_F_h_w/_m_u auS -/ - wmmMW\w_Rw‘_E spJemp3 00S0€T00TAOA
k) apnybuo | epmpe | °H%9 Ao snjeys ays 26hL aweN Ayjioed /oS al regolo
4O sjueuiwejuo) |enusjod diz Aypoey g

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




v¢-a

T . 0€TT R aus dnuea|) LEE
SYY9LTT 97S6't€E -v75E6 g4V spiemp3 anpeu| - uadQ Atean J0V - 6 - 358 92104 A1y SPIEMPT 00c¢L€T00TAOA
R . 0€TT R aus dnuea|) T€E
vSY9LTT 8¥T6'vE 7CE6 g4V spiemp3 aneu| - uado Atenn YOV - § - 358 32104 JIY SPIEMP3 00£S€700TA0A
0€TT 215 dnues|) 0€€
. - . spiem 9dAIdeU| - uad
TEVI'LTT G8C6'VE -v75E6 g4V spiemp3 1oeu| (0} Ateuin 0V - 6 - 356 92104 A1y SPIEMP] 009s€100TAOA
R . 0€TT R aus dnuea|) d8¢e
8099°'LTT 6EE6VE 97SE6 g4V spiemp3 anipeu| - uado AteHIN IOV - 6 - 35eg 32104 Iy SPLEMPT 00€vETO0TAOA
R ) 0€TT ] a1 dnues|) v8zE
9899°LTT YIV6 vE +ZSE6 g4V spiemp3 aApeu| - uado AEMIN YOV - § - 5eg 32104 I1Y SPIEMP3 00Z¥€100TA0A
. ) 0€TT ] s dnues|) vze
6vS9'LTT 8806't7¢€ 7586 g4V spiemp3 anipeu| - uado AdeIA IOV - 6 - 358 32104 Iy SPLEMPT 00T¥ETO0TAOA
R } 0€TT . 1S dnues|) 343
S099°LT1T 9668't¢ -v75E6 g4V spiemp3 anpeu| - uado Atean 0V - 6 - 356 92104 A1y SPIEMP] 000v€TO00TAOA
0€TT 91s dnues|) [443
. - . spJem aAoeu| - uad
8099°LTT S668'17¢ 756 g4V spiemp3 1108U] 0} AR IOV - 6 - 358 32104 Iy SPIEMPT 00/Zc€T00TAOA
R } 0€TT . 1S dnues|) €81
1999°LT1 TLY6'vE 76e6 g4V spiemp3 aApeu| - uado AR 3OV - 6 - 958g 32104 1Y SPIEMPI 0092£T00TA0A
. ) 0€TT ] s dnues|) 6L1
C1S9°LTT 9CE6 Ve 7586 g4V spiemp3 anipeu| - uado ARy J0V - 6 - 358 32104 Iy SPJEMPT 00TTETOOTAOA
R . 0€TT . 1S dnues|) 9/T
8799°LTT 8T06'V€ 76e6 g4V spiemp3 aAieu| - uado AR OV - 6 - 958g 32104 1Y SPIEMP3 000T£T00TAOA
R . OETT ) a1s dnues|y wi
9v99°LTT SLY6'vE +76E6 g4V spiemp3 anipeu| - uado AN OV - § - 58 32104 1Y SPIEMP3 0060€£T00TA0A
0€TT ays dnues|) 9¢1
. - : splem aAoeu| - uad
S0S9°/LTT S688'17¢ -y75E6 g4V spiemp3 1oeu| (0} AtenA 0V - 6 - 358 90104 A1y SPIEMPT 006/¢100TAOA
R . 0€TT . 91s dnues|) T
98v9°LTT €68'VE +76E6 g4V spiemp3 aAipoeu| - uado AN OV - § - 58 32104 1Y SPIEMP3 008£2100TA0A
— : 0€TT ] 1S dnues|) 34
€G99°/LT1T G806'17€ y75E6 g4V spiemp3 anipeu| - uado Asean 0V - 6 - 358 90104 A1y SPIEMPT 00/4¢T00TAOA
i } 0€TT . 1S dnues|) 443
6959°LTT 20T6'vE +76E6 g4V spiemp3 aAipoeu| - uado AN OV - § - 58 32104 1Y SPIEMP3 009£2100TA0A
R . 0€TT } 911s dnues|) /1T
¢8€9LTT STE6'VE -y75E6 g4V spiemp3 anipeu| - uado Asean 0V - 6 - 358 30104 A1y SPIEMPT 00¢9c¢T00TAOA
0€TT aus dnues|) Y11
3 - : spJem aAoeu| - uad
9v9'LTT 97S6'vE 7556 g4V spiemp3 10eU] 0 At YOV - § - 358 32104 J1Y SPIEMP3 00T92T00TA0A
8€06'LTT- Eladen43 OfTT g4V spiemp3 anipeu| - uado aus dnueayy 6 9IS - 8 - 9seég 92404 JIY spiemp3 0009¢T00TAOA
-¥¢S€E6 Asenjin
: - : 0eTT spJem MC_LOH_:O_\,_ us Q:r_mm_u 91IS - 8 - 3seg 92404 Iy spJem
G968°LTT TCZV6 Ve 7556 g4V spiemp3 uoneayaA - uado e T99US-8 | 441y spJemp3 | 009¥ZT00TAOA
— . 0€TT ) a)s dnues|) [413
CL68LTT 66€6'¢€ 7586 g4V spiemp3 anipeu| - uado AdedIA 3MS - § - aseg 92104 1y SpIEMP] 00sv¢T00TAOA
e ) O€ETT . 1S dnues|) LYE
€668°LTT 97€6'vE 756 g4V spiemp3 aAipeu| - uado e 3YS - § - 5Eg 32104 JIY SPIEMP3 00¥¥2100TA0A
¢CT6°LTT- e've 01T g4V spiemp3 anipeu| - uado aus dnueajy TE NS - 8 - 9seg 32404 dIy spiemp3 | 0061¥100TAOA
-¥¢S€E6 Atenpin
ulaauoy apnjibuo apnjie °po3 A snje}s ayjl adAL aweN Ajjioe /ou eqo
JO SJUBUIWEIUOY [EUSYOY pnjibuo pnijeT diz t1te} jels ajs Aypoe4 ous N Aj[1oed /9)1S ai leqoio

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




G¢-a

ealy
OETT ays dnues|) 111 (82d) IAuaydig pareuiojydhjod
1T : spJem uole|paway - uad
9669°LTT 8VE6'VE 57556 44V spiemp3 elp Y (0] AdeuIA YT €3Iy 1591 ZTE S 00Z€TTO0TAOA
- ¥ NO - 9seg 22404 JIy spJemp3
R . 0€TT ) ays dnuea|) [II}pUe paso|d TY4V €T S
€989°LTT Frada43 -575E6 44V spiemp3 uonelpaway - uado AdeA - NO - 958g 32104 A1 SPIEMPT 00S0T00TAOA
Joden 10§ ‘(4a3em Sunjulip . . 0€TT aus dnuea|) €9US-L3uN
UBY) JB10 S3sSN) J9IEMPUNOID JBYI0 ESVe LT Evveve -¥7S€6 84V spiEmp3 uonetpaway - uado Arenpin 3|qesadQ - dseq 22404 JIy spiemp3 0059r100Ta0d
R . 0€TT UodY [elpaway wiliaiu| ays dnues|) oseg 92404 JIY
vove’/1l 9BBBVE -¥7S€6 84V Spiemp3 3 JUBWISSSSY - uado Asein spJemp3 - aseg 92404 J1y Spiemp] LETS86Z090L
e ) 0€TT sosem dunoluon aus dnueapd - aseg 9204 JIY SpIEM
Pov8°LTT 9888'77€ -b7556 44V spiemp3 uoneayuaA - uado 56584 d 4 41V spJiemp3 0069¥100TA0A
. . 0€TT 1S dnues|)
v LTT- 996'7€ 57556 g4V spiemp3 anipeu| - uado fue 6€ 9MS - 6 - dseg 32104 Ay spiemp3 | 006E¥T00TAOA
. . 0€TT 1S dnues|)
9099°LTT- 7668'17€ 44V spiemp3 anpeu| - uado 8€ 9US - 6 - dseg 2104 JIy spJemp3 | 008E¥T00TAOA
-7CS€E6 Alenpn
R . 0€TT : 1S dnues|) 9/€
99 LTT rS6'vE -57SE6 g4V spiemp3 anipeu| - uado AdeIA 3MS - § - 3seg 92104 Iy SPIEMP] 00£E¥T00TAOA
R . 0€TT ~ ays dnues|) 9¢€
6VY9°LTT 7556'v€ 7SE6 84V spiemp3 aAIeu| - uado AeUIA oUs - 6 - aseg 29104 Ay spiempy | 009EVI00100C
P . 0€TT ) 911s dnues|) 09¢€
999°LTT LEO6'VE 57SE6 44V spiemp3 anipeu| - uado AdeIA 32IS - 6 - 958G 0104 1Y SPIEMP] 00€Z¥T00TAOA
R . 0€TT B aus dnues|) 8€¢€
EV9LTT vZS6'vE b7oE6 84V spiemp3 aAIeu| - uado M oS - 6 - aseg 29104 Ay spiempg | 00¢EY1001000
} ; O€TT Suliojuo a1s dnues|y Y43
1999°LTT 8LV6'VE 57SE6 44V spiemp3 uoneayuaA - uado fue Q1S - 6 - 95eq 0104 1Y SPIEMP] 00TZ¥100TAOA
ros ¢C99°LTT- 8006'V€ OFTT 44V spiemp3 Butionuon aus dnueay mmmhw_mmu”_ﬁ._u_u_wmwﬂ_w_m_ﬂhw TCe €661000000TL
Ajddns uajem Supjulip 4oy pasn Jajinby -v7S€6 uonedylIdA - uadp AeyjiN S - & - 958g 92104 __.m w?m\sum
R . 0€TT SuriojuoN aus dnues|) TCE
6199°LTT 9006'7€ - 44V spiemp3 uoneayaA - uado Areun 31§ - 6 - 958g 92104 1Y SPAEMP] 000Z¥100TAOA
R . 0€TT : aus dnuea|) S0€
6SV9°LTT €VS6'VE 57SE6 44V spiemp3 anipeu| - uado e Q1S - 6 - 958G 0104 1Y SPIEMP] 00£0¥100TA0A
R . 0€TT SuriojuoN aus dnues|) 98.1
6vv9LTT TOv6'vE 975E6 g4V spiemp3 uonesLaA - uado AleIn 31IS - 6 - a5eg 9204 JIY SpIEMP] 000¥T00TAOA
. . 0€TT Sulionuo 91s dnues|) V8LT
87S9°LTT 9€€6'VE 57SE6 44V spiemp3 uoneayuaA - uado AR 31IS - 6 - 958G 0104 1Y SPIEMP] 00T6€T00TAOA
R . 0€TT SuLIo}UON aus dnues|) T4
8LV9LTT CEBBVE 975E6 g4V spsemp3 uoesLIaA - uado Alewpn 31IS - 6 - 95eg 92104 JIY SpIEMp] 0068€T00TAOA
) } O€TT Sulio)uoN a1s dnuea|y 91T
EV9'LTT 6€€6'VE 97556 44V spiemp3 uoneayaA - uado Ateun Q1S - § - aseg 92104 Iy SPIEMP] 0088€100TAOA
R . 0€TT Sulionuo 91s dnues|) STT
TLYI'LTT rrS6'vE -y75es 44V spiemp3 uonesyLaA - uado ARy 31IS - 6 - 95eg 92104 JIY SpIEMpI 00SZETO0TAOA
R . 0ETT . 91s dnues|) S/€
€799°LTT S6€6°VE 97556 494V spiemp3 anipeu| - uado Ateun 0V - 6 - a5eg 92104 A1y SpIEMp3 00€LET00TAOA
ulaauoy apnjibuo apnjie °po3 A snje}s ayjl adAL aweN Ajjioe /ou eqo
JO SJUBUIWEIUOY [BIRUS}O pny 1 pnjijeT diz t1bo) Je)s 9IS Aypoed jons N Ajj1oe4 /9)S ai leqoio

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




9¢-d

puOod UoNEPIXO pue

. . 0€TT 9IS dnuea|)
88€9°LTT- 8788'VE } 94V spiemp3 paso|) ase) - pais|dwo) A OBy Ysem Jawiog 9p-T ealy 1saL veze | 00ETZTO0TAOA
¥2S€6 HIIN 3US - 678 NO - 35eg 33104 JIY SPIEMPI
[TT- : 0€TT spJem BULIOYIUON ays dnueayd w:an_ co_me%mo“m>m_mwcm c_mMm_
9789°LTT 80V6'7€ 57556 a4V spiemp3 uoneayuaA - uado Asean 421D OCT-T €24V 1591 8T€ d1S 0961000000TL
- 68 NO - 8589 92404 JIY SpJemp3
0€TT ays dnues|) ealy Sulules] .14 JoWI04 9Z dMS
[TT- : spJem 950|) ase) - paia|dwio;
6C89°LTT T6C6'7E 57556 a4V spiemp3 paso|] ase) - paig| o) Asen - 658 NO - 35eg 39104 1Y SPIEMP3 0061TT00TAOA
dwng
. . 0€TT 21s dnues|)
€00L°LTT- 90€6'7€ 97556 44V spiemp3 paso|) ase) - paja|dwio) Atean J00pPINQO §658 Sulp(ing ¢LT S 00€0TTO00TAOA
o - 689 NO - 9seg 92404 JIy spiemp3]
93uey Suui4
. . 0€TT 21s dnues|)
[9€9°LTT- £988'7€E -575E6 a4V spiemp3 uone|paway - uado AdeIA wni[|A1ag 9p-T a4y 3591 £9T NS 8561000000TL
it - 689 NO - 9seg 92404 JIy spiemp3]
1SN |10 1B panroway
0TI 9)s dnues|) pue eaJy a8Jeydsiqg a1seM
[TT- : spJem 950|) 9se) - parajdwo
SE69'LTT 9LT6'VE b75E6 g4V spiemp3 paso|] ase) - paig| o) Atean 1oWI04 OyZg SUIPIING 99T NS 0084T100TAOA
- 687 NO - 3seég 32404 JIY SpIemp3
TEY8 pue ‘Gzv8
0€TT ays dnuea|) ‘€8 ‘TTr8 ‘6118 ssulp|ing yum
[TT- : spJem 950|) 9se) - parajdwo
GG89'LTT €6'VE 57SE6 g4V spiemp3 paso|] ase) - pai’| p) Atean Pa1e10ssy S|[9M Ald JEST SUS 00TOTTO00TAOA
- 6787 NO - 9seég 32404 JIY Spiemp3
TEY8 pue ‘Gzv8
0€TT ays dnuea|) ‘€8 ‘Ter8 ‘6118 sSulp|ing yum
[TT- : spJem 9s0|) ase) - paia|dwo;
£989°LTT 8676'7€E 57SE6 44V spiemp3 paso|] ase) - paig| o) Aseyn Pa3eIN0SSY S|IaM Aid EST MS 0000TTO00TAOA
- 687 NO - 9seg 92404 JIY spiemp3
TEY8 pue ‘Gzv8
0ETT ays dnuea|) ‘€TP8 ‘TTY8 ‘618 SuIp|ing yum
[TT- : spJem 9s0|) ase) - paia|dwio;
8G89°/LTT YTE6'VE 57SE6 44V spiemp3 paso|] ase) - pai’| o) Aseyin Pa1e10SSY S|[9M AIQ VEST 1S 00£80T00TAOA
- 687 NO - 9ség 92404 JIY SpIemp3
spuod uoneiodend aise
. . 0€TT ays dnuea|) puod ton 3 91EM
6989°LTT- TIE6'VE b75e6 g4V spiemp3 paso|) ase) - paia|dwo) Asepn JawJod 168 Sulp|ing 9OST S 009801T00TAOA
! - 687 NO - 9seg 92404 JIY spiemp3
spuod uoneiodend aise
. . 0ETT aus dnuea|d puod uon 3 9sEM
CL89LTT- YZE6'VE -b7556 g4V spiemp3 paso|) ase) - paia|dwo) Asepn Jawu04 TSH8 8ulp|ing YOST d4S 00S80T00TAOA
- 681 NO - 9seg 32404 J1y Spiemp]
LTI : 0eTt spJem BuLIoYIUON aus dnuead 3|Iss! ; vcwmm mo_m_w Bl
€9Y9°LTT 67S6'7E 97556 a4V spiemp3 uoneayaA - uado Ateapn [ISSIAI O0T-T B34V 1591 STT 31S T96T000000TL
- 687 NO - 95eg 82404 JIY SpJemp3
dwns
0TI 91s dnues|) Joopu| pue }d Jaseatdaq Jodep
LTI : spJem 950|) ase) - paja|dwo;
€669°LTT 66C6'V7€ -y75E6 g4V sp. P3 pasod - P339 D AtepA 100pU| S658 SUIP|ING T/T IOV 00v61T00TAOA
- 687 NO - 95eg 82404 JIY SpJemp3
dwng
0TI 91s dnues|) J00pu| pue }d Jaseatdaq Jodep
[TT- . spJem 9s0|) ase) - paia|dwo;
LLTT TE6'VE 57CE6 94V spiemp3 paso|] ase) - pai’| o) Ateyin J00pUl S658 SUIPIING LT 0V 00€6TT00TAOA
- 681 NO - 9seg 32404 JIy Spiemp]
Y apnjbuo apnjije °pPoY A snjejs a)l LT aweN Ajj1oe /o eqo
JO SJUBLIWERIUOY [BRUS}O pny 1 pnjijeT diz t1bo) Je)s 9IS Aypoed jons N Ajj1oe4 /9)S ai [eqo|o

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




/¢

7ov8'LTT- 9888'17¢ -WMMMm g4V spiemp3 1UBWSSasSY AS - uadQ mu_MLM“H_W/_m_U €7714d - 9seg 82404 Jlyy splemp3] 0008¢T00TAOA
Yov8LTT- 9888'v¢ .WNMW_”MQ g4V spiemp3 co_awmumh__“um_\mnw_o_wao wt\wm”c_w/_w_u CC1Yd - @seg 22404 JIy spiemp3 0049¢T00TAOA
Vov8°LTT- 9888'v¢ .WMMMm g4V spiemp3 co_umwwﬂmw\’“n.v_ﬂ_z_wao mu_MLM“H_W/_Q_U TCT4d - 8seg 32104 JIy spiemp3 0099¢T00TAOA
Yov8°LTT- 9888'v¢ .WNMMM@ g4V spiemp3 co_awmumh__“um_\.“nw_o_wao thLM“_r___W/_w_U 0C14d - @seg 32404 Jly spiemp3 00S9¢100TAOA
Yov8°LTT- 9888'v¢ -WMMM@ g4V spiemp3 co_pmwwnmw_\f“n.v_\r/__wgo wu_MLM“H_W/_w_U 6T74d - 8seg 82404 Jly spiemp3 00¥9¢100TAOA
Vov8°LTT- 9888'v¢ .WNMMM& g4V spiemp3 co_awmumh__nw_\—“nw_\b_mao wu_MLM“_r___w/_w_u 8T714d - @seg 32104 Jly spiemp3 00TSZT00TAOA
Yov8°LTT- 9888'v¢ -WMMM@ g4V spiemp3 co_pmwwnmw_\f“n.v_\r/__wgo wu_MLMHC_W/_w_U LT74d - 8seg 82404 JIy spiemp3 000SCT00TAOA
Vov8’LTT- 9888'v¢ .WNMMM& g4V spiemp3 co_awmumh__nw_\—“nw_\b_mao wu_MLM“_r___w/_w_u 9T74d - @seg 32404 Jly spiemp3 006¥¢T00TAOA
Yov8’LTT- 9888'v¢ -WNMMM@ g4V spiemp3 co_pwmunnw_\ﬁ“nw_\r/__wgo wu_MLM“_r___w/_w_U GTT4d - 8seg 82404 JIy spiemp3 008¥¢T00TAOA
9VE6’LTT- 9606'v7¢ .WMMM& g4V spiemp3 co_amwumh__“w_\f“n.v_\_.“_mao wu_MLM“H_W/_m_U 7174d - @Seg 22104 JIy spiemp3 00s€CTO00TAOA
YIv8°LTT- 9888'v¢ -WNMMM@ g4V spiemp3 CO_HNMNHHM_\MAW_\—\/_WQO wu_MLM“_r___w/_w_U €T74d - 8seg 82404 JIy spiemp3 00¥€C¢T00TAOA
Yov8LTT- 9888'v¢ .WM.MM& g4V spiemp3 co_umwumu‘__“w_\f“n.v_\b_wao wu_MLM“_F_h_w/_m_u CT74d - @seg 22404 Jly spiemp3 00€€C¢TO0TAOA
Yov8’LTT- 9888'v¢ -WNMMM@ g4V spiemp3 COENMMHHM_\F“W_\—\/_WQO wu_MLM“_FH_w/_w_U TT74d - 8seg 82404 J1y spiemp3 00C€CTO0TAOAd
Yov8LTT- 9888'v¢ .WM.MM& g4V spiemp3 co_umwumu‘__“w_\f“n.v_\b_wao wu_MLM“_F_h_w/_m_u 0T74d - @seg 22404 Jly spiemp3 00TZ¥T00TAOA
9YE6'LTT- 9606'v¢ .WNMMMG g4V spiemp3 CO_HNMNH“M_\F“W_\DWQO wu_MLM“_FH_w/_w_U T74d - 8seg 82404 JIy spiemp3 000/Z¥T00TAOA
LTOL'LTT- ECEG'VE .WNMMM& g4V spiemp3 uonelpaway - uado wu_MLM“_F”_w/_w_U H_MM;._”_MHMM‘._MQmM\UN_\‘HMN,\WwMWM\_M £S6T000000TL
+ 68 NO - 95eg 20104 Iy SPIEMP3
L8EI'LTT- €888'v¢ VWNMMMm g4V spiemp3 paso|) ase) - pais|dwio) wu_M;M“_F”_w/_w_u .EM.m__>n_\_%mugwmw.ﬂwawm;f“”&mmwumwuwtm 009/.6000TA0A
+ - 633 NO - 25eg 30104 1Y SPJEMP3
TEV8 pue
LEBI'LTT- ¥876°'vE .WNMMM@ g4V spiemp3 paso|) ase) - pais|dwo) wu_MLM“_F_h_w/_m_u F”_M_N\,H,NWMMM_NM%MMMﬂ%MM/HWWMMFMM__@”M 0096TT00TAOA
- 631 NO - 358g 20104 1Y SPJEMP3
8LEILTT- €E8BVE VWMMMm g4V spiemp3 paso|) ase) - pais|dwio) w“_M;M“_r___Nw_U ‘_M”LO‘“_U“F_&M_WWH_U”M.WMM&HUMMMMMRW 00STZT00TAOAd
+ - 63 NO - 3584 20104 1Y SPJEMP3
CLESLTT- 6C88'7¢ -MMMM@ g4V spiemp3 paso|) ase) - pais|dwio) w“_MLM“_—.___w/_w_U LMFF\HA_O“M“WW.__MV”M.“NMMWMMN:MMR/W 00T¢T00TAOAd
+ - 6331 NO - 2584 20104 1Y SPJEMP3
0 ﬂcmc__hwwcﬂo%_a_zﬁo J apnybuo | apmupe oumo P31 smess ays b___wm_“._\.ﬁ_m awen Aynoed /ons al 1eqoio

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




8¢-d

YOV8LIT- | 9888VE 0Tt g4V spiemp3 ButioyuoW aus dnueapy SLIS - 9seg 92104 A1y SpJemp3 00£¥€T00TA0A
-775€6 uoeallIdA - uado Atenpin ’

Yov8'LTT- 9888"v€ OFTT g4V spJemp3 ulioNuoN a1s dnues|) 6TLIS - 95eg 92104 JIy SpIemp3 009¥£T00TA0A
-¥7S€6 uonesyuaA - uado ST :

9YEELTT- | 9606VE Ottt g4V spiemp3 ButiojuoN aus dnueajy 8TLIS - 95eg 92104 A1y SpJemp3 00S¥E€T00TA0A
-775€6 uoeallIdA - uado Atenpin ’

Y9v8LTT- 9888"v€ OFTT g4V spJemp3 uLionuoN 1S dnues|) 9TLIS - 95eg 92104 JIy SpIemp3 00¥¥€100TA0A
-¥7S€6 uonesyuaA - uado ST :

9YEELTT- | 9606VE Ottt g4V spiemp3 ButiouON aus dnueajy YTLIS - 958g 92104 1Y SPJemp3 00662T00TA0A
-¥7S€6 uonesyaA - uado Asexpin :

v9v8LTT- | 9888VE OFTT g4V spiemp3 uliojuoN aus dnuea|d 9T - dseg 92104 JIY SpJemp3 00862100TA0A
-¥7S€6 uonesyuaA - uado ST :

YOV8'LTT- | 9888VE Ottt g4V spiemp3 ButiouoN aus dnueaj TLTS - 95eg 92104 A1y SpJemp3 00£62T00TA0A
-¥7S€6 uonedyaA - uado Asexpin :

v9v8'LTT- | 9888VE OFTT g4V spiemp3 8uLiojuoN aus dnuea|) €ETS - a5eg 92104 JIY SPIEMPT 00962100TA0A
-¥7SE6 uonedyuaA - uado Asexpin .

YOV8'LIT- | 9888°VE OETT g4V spiemp3 ButioNuON aus dnueaj 674d - 9569 92404 Iy SPIEMp3 006£ET00TA0A
-¥7S€6 uonesyuaA - uado Atenpn :

v9v8'LTT- | 9888VE OFTT g4V spiemp3 8uLiojuoN aus dnuea|d 874d - 95eg 92404 JIY SPJEMpP3 008/€£T00TA0A
-¥7S€6 uonedyaA - uado Asexpin :

YOV8'LTT- | 9888°VE OFTT g4V spiemp3 ButioNuON aus dnueaj £74d - 95eg 92404 A1y SPIEMp3 00£LET00TAOA
-¥7SE6 uonesyuaA - uado Atenpn :

YOV8LTT- | 9888°VE Ottt g4V spiemp3 Butioyuon aus dnueapy 97Yd - 95eg 92404 A1y SPIEMp3 009€T00TAOA
-¥7S€6 uonedyuaA - uado Asexpin :

vov8'LTT- | 9888VE 0Tt g4V splemp3 BuioNuON aus dnueaj G7Yd - 95eg 92404 Iy SpIemp3 00TEET00TAOA
-v7S€6 uoneayldA - uado Areupin :

YOV8'LTT- | 9888°VE 0Tt g4V spiemp3 Butioyuon aus dnueapy #14d - 95eg 92404 JIy SPIEMp3 000€ET00TAOA
-¥7S€6 uonedyUaA - uado Asexin :

vOv8'LIT- | 9888'E OTT g4V spJemp3 3utioyuop ays dnues|) ZET4d - 95eg 30104 JIy SPIBMPI | 006ZETO0TAOA
-77S€6 UoIIBIYIIA - USdQ Asenpin ’

YOV8'LTT- | 9888°VE Ottt g4V spiemp3 ButiouoN aus dnueaj TETYd - 95eg 92104 Iy SpJemp3 008Z€T00TAOA
-¥7S€6 uonedyuaA - uado Asexpin :

vov8'LIT- | 9888'E OFTT g4V spJemp3 Butojuon aus dnues|) 0ET4d - 95eg 32104 JIy SPIEMP3 | 00TTHT00TAOA
-775€6 UoIIBIYIIA - USdQ Asenpin ’

YOV8'LTT- 9888'v€ 0Tt 84V spiemp3 8utioyuon 1S dnues|) 6214d - 95eg 92104 I SpJemp3 000T#100TAOA
-¥7S€6 uonesyuaA - uado ST :

YOv8LTT- | 9888VE Ottt g4V spiemp3 Butio O aus dnueayy 8714d - 9seg 92104 Iy spJemp3 0060%T00TA0A
-¥2SE6 UOIIBIYIIA - USdQ Atenpin ’

YOV8'LTT- 9888 € 0Tt g4V spiemp3 8utioyuon aus dnues|) LT4d - 95eg 92104 JIYf SpJemp3 0080¥100TAOA
-¥7S€6 uonesyuaA - uado Asexin :

YOv8LTT- | 9888VE OTT g4V spiemp3 Butio O aus dnueajy 9714d - 9seg 92104 Iy spJemp3 00€82T00TA0A
-¥7S€6 uonesyuaA - uado Asexpin :

YOV8'LTT- 9888'v€ 0Tt 84V spiemp3 8uioyuon 1S dnues|) GTT4d - 95eg 92104 I SpJemp3 00787100TA0A
-¥ZSE6 uoIEIYIIA - USdQ Atenpin :

vOv8'LTT- | 9888VE OTT g4V spiemp3 Butio O aus dnueajy ¥Z14d - 95eg 92404 1y Spiemp3 00182T00TA0A
-¥7S€6 uonesyuaA - uado Asexin :

Y apnjbuo | apnjeT °pPoY Ao snjejs ajls LT aweN Ajjoe4 /9)s ai leqo|o
4O sjueulwejUO) |BljUR}Od : : diz : : Ayoe jous - :

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




6¢-d

lios 9€88'LTT- S06°vE €25€6 | 84VSQYVMAI | Iuswssassy als - uado oS veL1 5018 41510 13Nd
‘ 1SN ABMIN | LNVHGAH - aseg 90104 Jiy spiempg | 09¢666¢090L
uonesdisanu| Japu J1T- . EAIN
[49pun TE06'LTT 80Z6'VE | ¥ZSE6 | 84V SQUVMAI | IUSWSsS3ssy S - uado LS Aseypyy | 076 D018 - 9588 22104 41y SPIEMPI | TZ60067090L
uonessanul Japun TE06'LTT- | 80Z6'WE | bTSE6 | 84V SQ¥VM ous 6078
a3 1UBWSSASSY A1IS - uadQ
1sn Aenpa D14 - 8seg 92104 Iy spiemp3 80800620901
uonesnsaau| Japun 9ST6LTT- | YOZ6'VE | €2S€6 | 84V SAVMAI | 3uawssass oS cory
v 9US - uad
0 1sn Aeaiy D1 - 95eg 92104 A1y SpIEMp3I 70600620901
Ajddns 121em Bupjuiip Joy pasn Jaynby | TE0E'LTT- | 80Z6'VE | bZSE6 | 84V SQYVMAI | IUBWSSISSY aYs - uadQ U £08e
1sn Aenjin D@14 - 9seg 92404 A1y SpIEMP] £88006¢0901
llos 9ST6'LTT- | ¥0Z6'VE €7S€6 | €4V SAYYMAI | IudWssassy s - uado dus 008€
) 15N Adeypin DQ1g - 9seg 22404 JIy Spiemp3 76800620901
uoResnsaAU| 19pUN 9€88/T1- | SO6'VE | €2566 | 84V Sauv. ouS 085z
Ma3 paso|) ase) - paa|dwio)
| 1sn Aenpa D@14 - 9seg 92404 A1y SpIEMP] ¢68006¢0901
l1os 9ST6'LTT- | POT6PE | €7S€6 | 84V SAYYMAI | IudwWssassy ays - uad oS 135310 8 INNOSYD O11¢
) 0 1SN Aenjin DQ1g - aseg 9204 J1y SpIEMP] €£6006¢0901
Ajddns 131em Bupjuiip Joy pasn Jaynby | TE06LTT- | $0T6'VE | vZSE6 | 84V SAYVMAI | Iuawssassy ays - uado sus EL8T
1SN AeapN 914 - aseg 32404 JIy spiemp3 £L£6006¢090L
llos 9ST6'LTT- | ¥0Z6'VE €7S€6 | 94VSAYYMAI | IudWSsIssy als - uad dus 8l
i 0 1sn Aseapin DTG - 95eg 92104 A1y SPAEMP3 0£80062090L
llos 9ST6'LTT- | ¥0T6'7E €7S€6 | €4V SAYYMAI | 1udwssassy alls - uado aus 8t
) 1SN AeapN 914 - aseg 32404 JIy spiemp3 096006¢090L
uonesnsanul JapuN T€06ZTT- | 80Z6'vE | vese6 | 84V Sawy oUS 3SNOH HSNH SELT
Ma3 paso|) ase) - paa|dwio)
1SN Adedin D@1g - aseg 22404 JIy spiemp3 76600620901
uonesisanu| Japu J1T- . 1S
[49pun T€06°LTT 80Z6'VE | ¥ZSE6 | 84V SQUVMAI | IUSWSS3sSY S - uado Isn Aoy | ELT 9078 - 2588 92104 4ly SpIeMPI | 06800620901
uonesnsaAul 2pun 9STELTT- | vOZ6'WE | €2566 | 94V Sayv. U 81/9191
Ma3 JUBWISSISSY S - uado
1SN Adedin D@14g - aseg 22404 J1y spiemp3 11600620901
uonesdisanu| Japu /1T . 1S
[49pun T€06°LTT 80Z6'VE | ¥ZSE6 | 84V SQUVMAI | IUSWSsS3sSY S - uado Isn Aoy | 8YT 9078 - 9588 22104 Jiv SpIemp3 | /5800620901
uonesdnsaAul Japu J1T- . 1S
1 4apun TE06'LTT 8076'VE | ¥ZSE6 | 94V SAYVMAT | IUSWSSISSY SIS - usdo Lsn Ay | ETT9078 -3seg 22103 11y spiemp3 | 65800620901
llos TE06'LTT- | 80Z6'VE | ©ZSE6 | 94V SAYYMAI | Ppaso|d ased - parejdwod ous 9€L0
1Sn Azeain 9Q1g - 8seg 92104 JIy Spiemp3 £960062090L
llos T€06'LTT- | 80Z6'FE vTSE6 | @4V SQ¥vMai | peso ased - paiajdwod aus €2L0
| 1sn Adepn Da1g - aseg 22404 JIy spiemp3 0T80062090L
. 0€TT
lios - : aus
6906'LTT 6IVEVE | oo | 84V Spremp3 WBWSSAsSY AUS - uadQ Lsn Aoy | €9 WS -8 -25e8 2104 1y Spiemp3 | 0042100100
. _ . 0€TT 2MS
€LT6°LTT 1026'7E g4V spiemp3 1UBWSSASSY 3YS - UadQ . L6e
beSE6 ’ 1SN Aeypia 1S - 8 - 9seg 32104 JIY Spiemp3 0010¥1001d0d
R . 0€TT ulioluo 91S dnues)
9YE6'LTT 9 Loy ! B)
606VE | oo | 84V SPiemp3 woneayan - uado Kieu S7A1S - 9seg 92104 41y SPIeMp3 | 00¥6ETO0TAOA
R . 0€TT SurioyiuoN 2115 dnues)
vOv8'LTT 98 Loy ! 5)
88'V¢€ -y75es g4V spisemp3 uonesyaA - uado Aseyiin 8T31S - 9seg 82404 JIy spiemp3] 00£6£T00TAOA
. _ . O€ETT Sul0IUOIN 21s dnues|
vovs'LTT 9 1oy | B)
888'VE | oo | 84VSpiemp3 woneaya - usdo Kieu INVYS - 35eg 92104 Iy spiempl | 00Z6€£100TA0A
uieouo0) apo)H og».
JO sjueujwejuo) |enusjod apnyibuo | apnyye] diz Ao snjejs a)s Apoe u_._\.ﬁ_w aweN Ayjioe jous al 1eqo|9

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




0€e-a

S ) . aus
89ST'8TT 1%00°S€ 10S€6 IAVION aApeu| - uado esodsig pueq SS ON INV1d IAVION 80907ZT000T1
(301) ausjAyisoio|yoniL . . 91IS weudoud
{3d) dualAy10I0|YIEDL 8YET'BTT ¥669°7€ GESE6 Jayseauen JUBWISSASSY dUS - uadQ dnueap Alddns uaury uoissin 672€000000T L
S ) aus
L68T'8TT ST196'v€E 10S€6 IAVION uado esodsig pueq 153r0¥d $31LNg 31aAIN ¥802£22000T1
as weugoud (LNV1d LNINTD
: - : uonelpaway - uad
S6vL8TT €TT8'VE 132433 OELED] 1eIpaway o] dnueap 3831) dOHS JONVNILNIVIA ¥78€909021S
R ) aus
TLS6'LTT TVS6'vE £75¢€6 g4V Sa¥vMa3 uado (esodsig pue] TIHANYT 111 SSY1D 3SVE NIVIA 6ETEYOE000TT
U . Suioyiuo BN
68SL°8TT 9618't€ 37433 23931 Yum/pasop - uado esodsiq pue LINV1d ININID 23831 ¥€CET69000T1
s 9YHISA
: - : uad
9/TT'8TT €YY vE GTET6 Y3LSYONY1 o] (esodsig pue] LNLYL MO 8 41 ¥3LSYONY T€29976000T1
0002 as 31SYM
ITT- ‘ uad
869LT1 8rv0'se -9T5€6 NOYOd ° lesodsiq pue] 434/N30¥NgYIN0/INDONYD 1£y5855000T1
11
)]
v¥89°LTT- €C6'VE £75¢€6 g4V SAYVMQA3 | Paso|D ase) - pass|dwio) jesods| % buer 111 SSY1D @V HOY¥VY3SIY - €T 3LIS 6€S£STE000TT
‘ - ¥ -35Vd 3DH04 HIV SAYvVAa3
T6%L8TT- €ET8VE 37433 03471 paso|D ase) - pajs|dwo) 2y wesdold (ueld auis) €6CT9ZE000TT
_ _ dnuesp) 93g21) V34V IDVHOLS NNYQ
R . . S
v£09°LTT 6T0'SE 915€6 NOYOo8g paso|D ase) - pajs|dwio) esodsiq pueq SANOd 39V1d3S a4093a €26765000T1
¥20L LTT- L6£0'SE 000e Noyod uado 2N ALITIDV4 ANIN NOYOSg 8/898€T000T1
-91S€6 |esodsiq pueq
R ) S
€8Y9°LTT S066°t€ 915¢€6 Noyod uado esodsiq pue T1I4ANVT 111 SSV1D NOYOd 98/8€97000T1
E)]|
6/8€'8TT- SSI8'VE v€SE6 Y3LSYONV1 paso|) ase) - paja|dwio) jesods1 % pueT 4ILSYINVI-SINILSAS O¥D-0lg 056124600011
S ) as
86¥T'8TT 6695 € 055€6 JIVAN1vd uado esodsiq puen T# ONIMDADTY ATTIVA 3dOTILNY 962¥657000T1
S . S
L6YT'8TT L695'v€E 055€6 JIVANTVd uado Esodsig pue] T # ONITIOADIY ATTIVA 3dOTIINY | ¥8€S096000T1
— } s
T0T°8TT 8779vE 055€6 IIVANvd uado esodsiq pue 4144 ¥ INV1d 32404 IV 0620%2£000T1
(4218M BupjuLp . . BN T INVYAAH v2/T 50149
LBl J5Y10 S3SN) JFIEMPUNOCID JAUIO €788'L1T EVT6'VE 144333 g4V SaYvMa3 JuBWSS3SSY S - uado 1SN0 AtedpiA TG aS - 9seq 92404 1Y SPIEMPT 1660062090L
R ) - as ¥0OrT a9
Addns Ja1em Supjuiip Joj pasn Jajinby | T€06'LTT 8076'7E vS€6 g4V Sa¥vMa3 JUBWISS3SSY NS - uado 1sn Ao /T LIS - 9588 95104 A1y SPAEMP3 €180062090L
R . - S 9NIA1ING AINLIHM
uonesnsaau| Japun 9ST6°LTT ¥026'v€ €75€6 g4V SaYvMa3 JuBWSS3SSY S - uado 1sn Aeun 8 LLY¥id - 9509 29104 Iy SPIEMD3 08800620901
R ) - as 668T 9079 AINLIHM
Alddns Ja1em Supjuilp Joj pasn uajinby | 9STE'LTT v0T6'vE £75¢€6 g4V Sa¥vMa3 JUBWISS3SSY NS - uado 150 AJEHIN % LLVHd - 956G 30404 JIY SPIEMP3 96800620901
R . - S NOILVLS SVD 444aV/VSYN
Alddns Ja1em Supjulp Joy pasn uajinby | 95T6'LTT ¥026'v€ £75¢€6 g4V SaYvMa3 uolepaway - uado 15n AeuIN -~ 5508 39104 11y SPIEMPI 61800620901
i apnybuo | spme | °RO2 P31 smess ays adhL awen Aynoed /ons al 1eqoio
4O sjueulwejUO) |BljUR}Od diz Ayoe jous

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




Le-a

9IS weuSoud

I HONOYHL

J1T- : uonelpaway - uad
9LTLLTT LYy¥0°'SE 9TS€6 NOY0g neip Y (0] dnuea V SANOJ TYIINIHD 8 Xv¥O8 SN §C8€L090T1S
BT
T169T°8TT- TC10°S€ ¢0S€6 JAVIOW paso|) ase) - paja|dwio) S 123r04dd 11IH AYVANVLS 6¥V¥T/.15S000T1
|esodsiq pueq
LE6T'BTT- TE66'VE 0¢80 JAVION uado S 133r0Yd NIVLNNOW ava3ios YE€8EBCTO00TT
-¢0S€6 |esodsiq pueq
T T . 3MUS
VTIET'8TT ¥689'7¢€ YILSVYONV1 uado jesodsiq pueq 41M NOSdWOHL 8 HLINS TS¥/8¢T000T1
9IS weuSoud
L6ST'8TT- 9889°7€ dlepwied paso|) ase) - paja|dwio) dnuea SYINVITI AYA YIONVH HIATIS 8T8ETTI0CS
|BISIAl J2YI0 ‘Wintwiosy) o . . B uo11e3}S SUI1RIBUID JIMOIUNS
21UasJy ‘es / oluedioul JaY1Q ‘91eJlN LSET'BIL EELVE VESEG easeduel anRoeu] - uado |esodsiq puel B1I3IS DT JaMouns eauals £€8Z000000TL
/
T T . 21IS
L06T'8TT 6056'V€ T0S€E6 JAVIOW uado lesodsiq puen 123r0dd INVINNHS 8676EYE000T1
(D0OA) spunodwo) a1uesiQ av1s weJSoug
3|11BJOA 4 ‘3D 1 - SIUSA|OS pajeulIo|yD LEBO'8TT- 7859v€ 0GS€6 JIVANTVd paso|) ase) - paja|dwo) .Q:cmw_u SYINVITD ALITVNO £T00TLEO90TS
% ‘3Dd - STUSA|OS PRI1BULIOIYD 4
VLESLTT- 988'v€ 5¢e9 g4V SQ4vma3 uado HS SANOd 1VIY1LSNANI av1 SdITTIHd 9S9¢€09¢000T1
-VTS€6 |esodsiq pue
914y ‘8TT- : dlepwie UORJY [BIPSWSY WLISI| s wiesold ue|d UOjeWw eIy JSIBAN djepW|e
184N 87,0°8TT LS6S'VE 0GS€6 lepuwied 1 JUaWSSIsSY - UsdQ dnueap lue|d uony [29Y 191\ 3lBpwied £96%000000T L
(301) auajAyisouo|yoniL
, 9IS weu3ou
(30d) ausjAyreouolyoenal T6¥L8TT- €ET8VE 134439 OELEN] uonelpaway - uado w d UNY1d INJNED 978€809071S
‘SU0GJeI0IPAH PAIRULIOIYD JBYI0 nues|y 23931) 11I4ANVT IVIYLSNANI 410
— ) s .
910€'8TT €6€0°S€E T0S€E6 JAVIOW uado lesodsiq pueq ANV1LYOd 411VI-1INV1d IAVION 845605600011
i apnybuo | spme | °RO2 P31 smess ays adhL awen Aynoed /ons al 1eqoio
4O sjueulwejUO) |BljUR}Od diz Ayoe jous

d xipuaddy

Kejle adojaiuy 8y 4o} ue|d uswabeueyy JuUsLINN pue s ¥10Z




2014 Salt and Nutrient Management Plan for the Antelope Valley

Appendix E



2014 Salt and Nutrient Management Plan for the Antelope Valley Appendix E

Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name:

Project Sponsor:

Project Contact Person:

Project Contact Phone:

Project Contact Email:

Project Location (include name of sub-basin):

Project Description:

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
Recycled Water
(acre-feetlyear)
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
___Planning
__ Design
_____ Construction

Last revised: 09/17/2013
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Amargosa Creek Recharge Project

Project Sponsor: City of Palmdale

Project Contact Person: Gordon Phair

Project Contact Phone: (661) 267-5310

Project Contact Email: gphair@cityofpalmdale.org

Project Location (include name of sub-basin): 20 acres along Amargosa Creek near Elizabeth Lake

Road and 25% St W. Located outside, but upstream of the Lancaster sub-basin.

Project Description:_Recharge component that is a part of a larger project, “Upper Amargosa Creek

Flood Control, Recharge and Habitat Restoration Project.” The project includes eight basins to

recharge groundwater using raw State Water Project water and stormwater runoff from the

Amargosa Creek Watershed. Recharge volumes dependent on available supply and annual

precipitation. Anticipated averages provided below.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
Recycled Water
(acre-feetlyear)
Groundwater
Stormwater - 400 400 400 400 400
Imported Water, . 24,300 24,300 24,300 24,300 24,300
Imported Water,
treated
Surface Water
Anticipated Implementation Year: 2015 Project Status (check status):
Concept
X __Planning
Design

Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Antelope Valley Water Bank

Project Sponsor: Antelope Valley Water Storage

Project Contact Person: Mark Beuhler

Project Contact Phone: (323) 860-4829

Project Contact Email: MBeuhler@avwaterbank.com

Project Location (include name of sub-basin): Property is located west of Rosamond (Neenach

sub-basin)

Project Description: The project is owned by the Valley Mutual Water Company, which operates

the bank within the structure of the Semitropic-Rosamond Water Bank Authority. At full build-out,

the water banking project will provide up to 500,000 acre-feet of storage and the ability to recharge

and recover up to 100,000 AFY of water for later use when needed. The project recharges water

from the State Water Project into storage using recharge basins and will use new and existing

wells to recover water for delivery and regional conveyances. The project is being constructed in

phases and currently has 320 acres of operational percolation pond capacity.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
Recycled Water
(acre-feet/year)
Groundwater
Stormwater
Imported Water, | 4,300 22,000 22,000 22,000 22,000 22,000
Imported Water,
treated
Surface Water
Anticipated Implementation Year: 2010 Project Status (check status):
Concept
Planning
Design

X __ Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Eastside Banking and Blending Project

Project Sponsor: Antelope Valley East Kern Water Agency (AVEK)

Project Contact Person: Dwayne Chisam

Project Contact Phone: (661) 943-3201

Project Contact Email: dchisam@avek.org

Project Location (include name of sub-basin): Lancaster sub-basin

Project Description:_Operational water recharge and recovery site providing a supplemental

potable source of water for the AVEK Eastside Water Treatment Plant. The project will involve

State Water Project water spread over local recharge basins, storing water for future recovery

during dry or drought vears. This alternative potable water supply will be used for periodic

substitution or supplementation to the Eastside plant.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
Recycled Water
(acre-feetlyear)
Groundwater
Stormwater
Imported Water, - 5,000 10,000 10,000 10,000 10,000
Imported Water,
treated
Surface Water
Anticipated Implementation Year: 2015 Project Status (check status):
Concept
Planning
Design

X _ Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Edwards Air Force Base (EAFB) Air Force Research Laboratory Treatment Plant

Project Sponsor: Edwards Air Force Base

Project Contact Person: Amy Frost

Project Contact Phone: (661) 277-1419

Project Contact Email: amy.frost@edwards.af.mil

Project Location (include name of sub-basin): Edwards Air Force Base

Project Description: Secondary wastewater treatment plant. All the effluent is discharged to the

onsite evaporation ponds.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
oy eativaan, 46 46 46 46 46 46
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
___Planning
__ Design

Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Edwards Air Force Base (EAFB) Main Base Wastewater Treatment Plant

Project Sponsor: Edwards Air Force Base

Project Contact Person: Amy Frost

Project Contact Phone: (661) 277-1419

Project Contact Email: amy.frost@edwards.af.mil

Project Location (include name of sub-basin): Edwards Air Force Base

Project Description: The plant discharges treated domestic wastewater. The facility can collect,

treat and dispose of a design 24-hour daily average flow of 2.5 million gallons per day (mgd) and a

design peak daily flow of 4.0 mgd from the EAFB areas. The facility is designed to produce tertiary

treated effluent and has the capacity to hold up to 3,000 gallons per day of seepage.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
oy eativaan, 511 511 511 511 511 511
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
___Planning
__ Design

Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Edwards Air Force Base (EAFB) Evaporation Ponds

Project Sponsor: Edwards Air Force Base

Project Contact Person: Amy Frost

Project Contact Phone: (661) 277-1419

Project Contact Email: amy.frost@edwards.af.mil

Project Location (include name of sub-basin): Edwards Air Force Base (Lancaster sub-basin)

Project Description: The evaporation ponds receive effluent from the EAFB Air Force Research

Laboratory Treatment Plant and EAFB Main Base Wastewater Treatment Plant.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
21‘;;’{}':;,‘;‘?;3’ 174 174 174 174 174 174
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
___Planning
__ Design

_____ Construction




2014 Salt and Nutrient Management Plan for the Antelope Valley Appendix E

Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Edwards Air Force Base (EAFB) Golf Course Irrigation

Project Sponsor: Edwards Air Force Base

Project Contact Person: Amy Frost

Project Contact Phone: (661) 277-1419

Project Contact Email: amy.frost@edwards.af.mil

Project Location (include name of sub-basin): Edwards Air Force Base. Located above becrock.

Project Description: The golf course is the largest user of recycled water at the EAFB. It receives

tertiary effluent from the EAFB Main Base Wastewater Treatment Plant as irrigation water during

warmer months of the year. The golf course is located over bedrock and will have limited influence

groundwater quality. The inclusion of the site is conservative.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
oy eativaan, 383 383 383 383 383 383
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
___Planning
__ Design

Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Lancaster Water Reclamation Plant Upgrade and Expansion

Project Sponsor: Los Angeles County Sanitation District No. 14

Project Contact Person: Erika DeHollan

Project Contact Phone: (562) 908-4288

Project Contact Email: edehollan@lacsd.org

Project Location (include name of sub-basin): City of Lancaster (Lancaster sub-basin)

Project Description:_The upgrade and expansion project was completed in 2012. The major

components were upgraded wastewater treatment facilities, recycled water management facilities,

and municipal reuse. Wastewater treatment processes were upgraded to meet tertiary recycled

water requirements prescribed in CDPH'’s Title 22.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
o oatlyan - 17,000 | 18500 | 20,000 | 21,500 | 23,000
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
__ Planning
__ Design

_____ Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Lancaster Water Reclamation Plant Eastern Agricultural Site

Project Sponsor: Los Angeles County Sanitation District No. 14

Project Contact Person: Erika DeHollan

Project Contact Phone: (562) 908-4288

Project Contact Email: edehollan@lacsd.org

Project Location (include name of sub-basin): City of Lancaster (Lancaster sub-basin)

Project Description: Existing agricultural site using recycled water produced by the Lancaster

Water Reclamation Plant. Per Reqgional Board requirements, recycled water is applied to the crops

at agronomic rates, based on the needs of the crop plant, with respect to water and nitrogen, to

minimize deep percolation from the root zone to the groundwater table of the applied recycled

water.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
oy oativean | 1000 | 10,500 | 11,500 | 11,200 | 11,700 | 10,900
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
__ Planning
__ Design
____ Construction

Last revised: 09/17/2013
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Lancaster Water Reclamation Plant environmental maintenance reuse

Project Sponsor: Los Angeles County Sanitation District No. 14

Project Contact Person: Erika DeHollan

Project Contact Phone: (562) 908-4288

Project Contact Email: edehollan@lacsd.org

Project Location (include name of sub-basin): Lancaster sub-basin

Project Description:_Disinfected tertiary recycled water produced by the Lancaster WRP is used for

environmental maintenance at Apollo Community Regional Park (Apollo Park) and Piute Ponds.

Since 1972, Apollo Park has been using recycled water to fill a series of lakes that are used for

recreational fishing and boating. Piute Ponds are located on Edwards Air Force Base Property and

uses recycled water to maintain _marsh-type habitat. Flows below do not include water from

Apollo Park lakes that is used for landscape irrigation within the park.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
! 55;'7?":%%?523 5,700 5,700 5,700 5,700 5,700
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
___Planning
__ Design

Construction

Last revised: 09/17/2013
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Multi-use/Wildlife Habitat Restoration Project

Project Sponsor: Wagas Land Company, LLC.

Project Contact Person: Ed Renwick

Project Contact Phone: (213) 628-7131

Project Contact Email: erenwick@hanmor.com

Project Location (include name of sub-basin): Northern LA County bounded by Avenue A,

35" St W, Avenue A-8 and the Interstate 14 Freeway (Lancaster sub-basin).

Project Description: AV Duck Hunting Club in both Kern/LA County, started in 1925. The AV region

is a flyaway zone for many migratory birds flying south and the Wagas Land Company has been

preserving habitat. The Club is proposing to replace their potable water use with recycled water.

The Club would allow Waterworks to use a portion of the property for banking.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
oy eativaan, . . 2000 2000 2000 2000
Groundwater 1000 1000 - - - -
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: 2016 Project Status (check status):
_X__Concept
___Planning
__ Design

Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: North Los Angeles/Kern County Regional Recycled Water Project

Project Sponsor: LA County Waterworks District No. 40, City of Lancaster, City of Palmdale

Project Contact Person:

Project Contact Phone:

Project Contact Email:

Project Location (include name of sub-basin): Lancaster and Pearland Sub-basins

Project Description: The recycled water project is the backbone for a regional recycled water

distribution system in the Antelope Valley. The proposed system is sized to distribute recycled

water throughout the service area and also deliver recycled water for recharge areas. Construction

is phased over time and portions are already complete. The first phase (1A) was implemented in

2009. The flow projection below is based on project components being complete and excludes

flows to the Palmdale Hybrid Power Plant (3,100 AFY) and groundwater recharge.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
o oatlyan 3 700 1,800 3,600 4,700 7,100
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: 2009 Project Status (check status):
____ Concept
__ Planning
X Design

X __ Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Palmdale Hybrid Power Plant Project

Project Sponsor: City of Palmdale

Project Contact Person: Gordon Phair

Project Contact Phone: (661) 267-5310

Project Contact Email: gphair@cityofpalmdale.org

Project Location (include name of sub-basin): City of Palmdale, Lancaster Sub-basin

Project Description: Construction of 570 Mega-Watt electricity generating facility. The power plant

will be a hybrid design, utilizing natural gas combined cycle technology and solar thermal

technology. The plant is projected to use approximately 3,400 AFY of recycled water and will

employ “zero liquid discharge” design.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
o oatlyan - i 3,400 3,400 3,400 3,400
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: 2016 Project Status (check status):
____ Concept
___Planning
__ Design

X __ Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Palmdale Recycled Water Authority Recycled Water Project

Project Sponsor: Palmdale Recycled Water Authority

Project Contact Person:

Project Contact Phone:

Project Contact Email:

Project Location (include name of sub-basin): Lancaster, Buttes, and Pearland Sub-basins

Project Description: The recycled water project is the recycled water distribution system for the

Palmdale Recycled Water Authority (PRWA). Construction is phased over time and the first

portion to serve McAdam Park was completed and implemented in 2012.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
o oatlyan 0 80 1000 1000 2300 3500
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: 2012 Project Status (check status):
____ Concept
__ Planning
X Design

X __ Construction

Last revised: 09/17/2013
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Palmdale Water Reclamation Plant Upgrade and Expansion

Project Sponsor: Los Angeles County Sanitation District No. 20

Project Contact Person: Erika DeHollan

Project Contact Phone: (562) 908-4288

Project Contact Email: edehollan@lacsd.org

Project Location (include name of sub-basin): City of Palmdale (Lancaster sub-basin)

Project Description:_The upgrade and expansion project was completed in 2011. The major

components were upgraded wastewater treatment facilities, recycled water management facilities,

and municipal reuse. Wastewater treatment processes were upgraded to meet tertiary recycled

water requirements prescribed in CDPH'’s Title 22.

Water Volume Projections (fill in applicable rows)

2010 2015 2020

2025

2030

2035

Recycled Water
(acre-feet/year) ) 11,000 12,000

12,000

13,000

13,000

Groundwater

Stormwater

Imported Water,
raw

Imported Water,
treated

Surface Water

Anticipated Implementation Year:

Project Status (check status):

Concept
Planning

Design

_____ Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Palmdale Water Reclamation Plant Agricultural Site

Project Sponsor: Los Angeles County Sanitation District No. 20

Project Contact Person: Erika DeHollan

Project Contact Phone: (562) 908-4288

Project Contact Email: edehollan@lacsd.org

Project Location (include name of sub-basin): City of Palmdale (Lancaster sub-basin)

Project Description: Existing agricultural site using recycled water produced by the Palmdale Water

Reclamation Plant. Per Regional Board requirements, recycled water is applied to the crops at

agronomic rates, based on the needs of the crop plant, with respect to water and nitrogen, to

minimize deep percolation of the applied recycled water from the root zone to the groundwater

table. Additional land acquired for future agricultural operations with infrastructure in

place, but not

currently used.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
o ostlyean | 7:600 | 10,200 | 6,400 7,400 4,100 800
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
__ Planning
__ Design

Construction

Last revised: 09/17/2013
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Rosamond Community Services District Wastewater Treatment Plant

Project Sponsor: Rosamond Community Services District (RCSD)

Project Contact Person: Mike Gilardone

Project Contact Phone: (661) 816-5184

Project Contact Email: mgilardone@rosamondcsd.com

Project Location (include name of sub-basin): Rosamond (Lancaster sub-basin)

Project Description: The plant, owned and operated by RCSD, produces both secondary and

tertiary treated recycled water. The capacity of the secondary treatment is 1.3 mqgd, while the

tertiary capacity is 0.5 mgd. The design to upgrade the tertiary treatment capacity to 1.0 mad is

complete. However, the construction is on hold indefinitely due to lack of funding.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
o oatlyan 560 560 560 560 560 560
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
___Planning
__ Design

_____ Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: RCSD Wastewater Treatment Plant Evaporation Ponds

Project Sponsor: Rosamond Community Services District (RCSD)

Project Contact Person: Mike Gilardone

Project Contact Phone: (661) 816-5184

Project Contact Email: mgilardone@rosamondcsd.com

Project Location (include name of sub-basin): Rosamond (Lancaster sub-basin)

Project Description: The evaporation ponds receives effluent from the RSCD Wastewater

Treatment Plant.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
o oatlyan) 560 560 560 560 560 560
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water
Anticipated Implementation Year: Project Status (check status):
____ Concept
___Planning
__ Design

_____ Construction
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Water Supply Stabilization Project (WSSP-2)

Project Sponsor: Antelope Valley East Kern Water Agency (AVEK)

Project Contact Person: Dwayne Chisam

Project Contact Phone: (661) 943-3201

Project Contact Email: dchisam@avek.org

Project Location (include name of sub-basin): Lancaster sub-basin

Project Description: Imported water stabilization program that utilizes SWP water delivered to the

Antelope Valley Region’s west side for groundwater recharge during wet years for

supplemental

supply required during summer peaking demand and anticipated dry vears. This project includes

facilities necessary for the delivery of untreated water for direct recharge (percolation basins) and

includes wells and pipeline for raw water and treated water conveyance.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
Recycled Water
(acre-feet/year)
Groundwater
Stormwater
Imported Water,
raw
Imported Water,
treated
Surface Water 10,000 25,000 25,000 25,000 25,000 25,000
Anticipated Implementation Year: Project Status (check status):
____ Concept
___Planning
__ Design

_____ Construction
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SALT AND NUTRIENT MANAGEMENT PLAN (SNMP)
FOR THE ANTELOPE VALLEY
Draft, June 2013
R. Large Comments

21 Aug 13

Before providing specific comments, | would like to complement the preparation team on the huge
amount of specific and relevant information provided by this document. Since my comments tend to
address multiple document sentences, | think it will be more efficient for me to use the paragraph/page
approach rather than the track change approach.

As | have indicated in our discussions, | am very much in favor of the SNMP being an integral part of the
overall AV Integrated Regional Water Management Plan (IRWMP). As such, redundant information that
has been developed in the two plans as they were separately drafted needs to be removed. | am
referring to information such as the basin and climate descriptions, historical and projected water flows,
and project descriptions. | know this is challenging, and that there are times when the SNMP is being
presented as a stand-alone document, but the reduction in errors as basic IRWMP-specific information is
updated, a potentially sizeable reduction in duplicated efforts, and especially a concern for the ultimate
user/reader of the integrated document, make it very worthwhile. My recommendation is care in
creating modules (linkable by references), and establishing an active coordination effort between the
two teams. My remaining comments pertain to the SNMP document, as drafted.

Pg. 1, Section 1.1: Since the Stakeholders are defined in some detail in Section 1.3 (Pg. 2), the sentence
in the second paragraph beginning “Stakeholders include ...” should read, “Stakeholder participation is
described in Section 1.3".

Pg. 3, Section 1.3 (cont.): “lLakes Town Council”, vice “Lake Town Council” [the Lakes Town council
represents the communities of Lake Hughes and Elizabeth Lake].

Pg. 3, Section 1.5: To say that the SNMP stakeholder group “established” the definitions implies that we
sat down any made up our own definitions. Don’t we really mean to say that we accepted and are using
common definitions (as used in this technical field) for the following terms? There is still room in the list
to note where we had to uniquely define a term (e.g., possibly the Future Planning Period, which would
be an opportunity to note that it was selected to be concurrent with the overall IRWMP planning
period—hopefully, that’s true.)

Pg. 6, Section 2: This is a section that needs to be common and consistent between the IRWMP and
SNMP drafts. | have a problem with both the Sub-Basin Boundary Map (SNMP Pg.8) and the IRWMP
Groundwater Basin Subunit map (IRWMP Draft of July ‘07, Pg. 2-19) [Note: inconsistent terminology]:
The sub-basin containing Edwards AFB Main Base and the sub-basin that includes Boron (a significant
portion of the whole basin, in terms of surface area) are not named or described. While | recognize that
this is probably consistent with the USGS 1987 definitions, it makes the map essentially incomplete. In
Section 2.4 (Pg. 21) we discuss regulatory groundwater cleanup sites, several of which are in these
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unnamed sub-basins. It is inconsistent to have a concern about a listed site (i.e., that it might be
polluting groundwater), yet not have a sub-basin name/description of the area presumably being
polluted.

Pg. 11, Section 2.1: “Peerless” vice “Pearless”—it’s confusing enough to have both “Peerless” and
“Pearland” in the same map.

Pg. 14, Section 2.1.2: The Water Supply description, which needs to be a common element of the
IRWMP and the SNMP, is incomplete in that it leaves out the interests of individual/small pumpers and
landowners who would likely become small pumpers (in order to develop their land) in the future in
areas where it is uneconomical to extend water lines from the M&I purveyors.

Pg. 21, Section 2.3: The first sentence in the last paragraph appears to have a typo: should be
“objectives” vice “objects”.

Pg. 24, Section 3.1.5: In the reference to the chromium-6 study by EPA, the statement implies that the
study was not complete as of this report. Is it true that, after five years, there is still no assessment, or is
this a case of not checking with EPA for an update?

Pg. 25, Section 3.1.7: The second paragraph, discounting the impact of boron, seems out of place here,
since it is addressed on Pg. 27. If the EPA reference is needed, it should be added to the discussion on
page 27.

Pg. 26, Section 3.2.1: The second paragraph appears to again erroneously refer to “Pearless”.

Pp. 29, 30, 31, 32, 33, 34, and 35: The legends and map symbols for the constituent levels are almost
unreadable, particularly with the changing background from map to map. | am not sure what the
answer to this dilemma is, but one possibility would be to use slightly larger and distinctly different
symbols: e.g.: 0, *, 5, +”.

Pg. 36, Section 3.2.2.: Several of the North Muroc constituents are so out of line with the other basins,
that it seems appropriate to have some discussion in this section regarding them.

Pp. 50-52, Section 3.5.1: There appear to be a number of inconsistencies between the descriptions on
these pages, the presumed corresponding numbers on the map (Figure 3-17), and the map legend on
page 55. For example, the EAFB Main Base WTP is discussed as item 7, but item 7 in the legend is the e-
Solar tower, which appears to be correctly shown in Lancaster on the map. The EAFB/AFRL WTP is
discussed and listed in the legend as item 4, but there does not appear to be an item 4 on the map, but
that could be the duplicate point labeled “5” in the eastern (unlabeled) sub-basin. The Lancaster WRP
Eastern Agricultural site is discussed as item 10, but the legend and map appear to show this as item 9.
Item 15, discussed as the Palmdale WRP Ag site, appears in the legend and on the map as Piute Ponds.
Similar problems exist with items 17, 18, 19 and 20.

Pg. 52-53, Section 3.5.2: | am uncomfortable reviewing this item and the associated table on page 56,
because it introduces yet other plan(s)—the LACWD Integrated Regional Urban Water Management
Plan for the AV and the PWD Urban Water Management Plan—which | have not seen and which could
have assumptions inconsistent with the IRWMP. Water volume projections are an intense item of
debate and it would be far better, in my opinion, if the IRWMP addressed this issue directly and the
SNMP referenced the IRWMP discussion as its primary source.

2
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Pg. 58, Section 4.3: | found this one of the most difficult sections to review in the plan. For example, in
the first paragraph, it seems like the antidegradation policy should have a time component to it, not just
a single figure for assimilative capacity. [By the way, in the last sentence of the first paragraph, it
appears that it should be “utilize” vice “utilizes”).

Pg. 59, Section 4.4: The discussion of Fluoride is confusing. How did we get from negative assimilative
capacity for the Lancaster sub-basin to plus 20%? It appears that what is being done is using a multiple
project argument to allow averaging over multiple sub-basins. But the figure and chart on page 65
seems to indicate that imported water for agriculture is being phased out, and there is no flow
connection on the diagram from recycled water projects to agriculture. As long as some of the
agriculture water was from imported water, you could make the argument that some dilution of fluoride
was occurring because the imported water had less fluoride concentration than the baseline water, but
Table 4-5 shows a phasing out of the use of imported water for agriculture. In the absence of other
water sources, agricultural water would be pumped from the aquifer, further degraded with chemicals,
and a portion would go back into the water table. How is this not an antidegradation concern? What is
the rationale for phasing out imported water for agriculture?—I didn’t see the discussion.

Pg. 64, Section 4.6: This discussion closely relates to my previous comment. From other sources, | have
seen figures of as much as 15 years for water to move from the surface to the water table. | have not
seen the studies of how rapidly water moves horizontally or vertically in the aquifer, but how is it
considered a “worst case” analysis to assume that salt and nutrient concentrations are “instantly”
diluted with the total volume of the aquifer (i.e., 55 million AF). If, in fact, there is slow diffusion, then it
would appear that concentrations of undesirable constituents in the upper layers of soil could be
significantly more than projected by overall averaging. | think we also need to try to put at least some
bounds on the other contributing sources (e.g., fertilizer, manure, etc.) to see if setting them aside
impacts our conclusions.

Pg. 59 and 60, Section 4.5.1: |s the term “Fate” being used in a technical sense? If so, it would be
helpful if it were defined. Is it the intent for this draft to define the trigger for TDS (last sentence on page
60)—if so, | don't recall the group having done this.

Pg. 63, Figure 4-1: It appears that the label definitions for the sub-basin boundaries and the study area
got swapped.

This concludes my comments.
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Water Boards &‘/ R

Lahontan Regional Water Quality Control Board

September 6, 2013
File: Antelope Valley Basin Planning

Timothy Chen

Los Angeles County Department of Public Works
Waterworks Division

1000 South Fremont Avenue

Building A9-E, 4th Floor

Alhambra, CA 91803

Email: tchen @dpw.lacounty.gov

COMMENTS ON THE DRAFT SALT AND NUTRIENT MANAGEMENT PLAN FOR
THE ANTELOPE VALLEY (JUNE 2013), ANTELOPE VALLEY INTEGRATED
REGIONAL WATER MANAGEMENT GROUP, LOS ANGELES AND KERN
COUNTIES

The California Regional Water Quality Control Board, Lahontan Region (Water Board)
staff received a copy of the above-referenced draft Salt and Nutrient Management Plan
(SNMP) on July 17, 2013. The draft SNMP was prepared primarily by staff from the Los
Angeles County Waterworks Districts and the Sanitation Districts of Los Angeles County
with cooperation from the stakeholders of the Antelope Valley Integrated Regional
Water Management (IRWM) Group (collectively referred to herein as “the Group”). This
draft SNMP was prepared in accordance with the State Water Resources Control Board
Resolution Number 2009-0011 (Recycled Water Policy), as amended.

Water Board staff has reviewed the draft SNMP in light of the Scope of Work approved
by the Water Board in October 2011, the requirements of the Recycled Water Policy,
and with the requirements of the Water Quality Control Plan for the Lahontan Region
(Basin Plan). We commend the Group in taking the initiative to develop a collaborative
plan that evaluates reuses of multiple local water sources and the potential long term
effects on water quality. The draft SNMP compliments the IRWM plan and, in
conjunction, will benefit and support sustainability of the Antelope Valley. We have
determined that the draft SNMP will need to be revised, per our comments below.
Listed first are comments on specific components of the plan, followed by comments on
plan content.

BACKGROUND WATER QUALITY DATA

A wealth of water quality data has been compiled from the United States Geological
Survey (USGS) and the State Water Resources Control Board's Groundwater Ambient
Monitoring Assessment Program (GAMA) data sources. For purposes of the SNMP,
the Group selected the GAMA dataset for use as the background water quality dataset;

C. Puumie wum | Parry £ Kouvous

14440 Civic Drive. Sute 200, Victorwilo. CA 92382 | www.walerboards.ca.gov/inhantan
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Mr. Chen -2- September 6, 2013

yet, the rationale for selecting only data from GAMA is unclear. For breadth, we
recommend combining the USGS and GAMA water quality data into one
comprehensive dataset to establish baseline water quality. Care should be taken to
avoid duplicating water quality data during the integration.

The USGS data is a subset of GAMA, therefore GAMA should be more inclusive.
However, there appears to be data in the USGS dataset (Table 3-1) that is not included
in the GAMA dataset (Table 3-2). For example, Table 3-1 lists water quality data for
wells located in the Gloster sub-basin, yet in Table 3-2 there is no water quality data
available for the Gloster sub-basin from GAMA sources. Such discrepancies may arise
from inaccurate or partial well location information as reported by the respective
agencies, errors occurring during data downloads, or data entry errors. We recommend
the differences between the USGS data and GAMA data be reconciled, to the extent
possible, before these two datasets are combined.

For clarity, we request the draft SNMP include a discussion of the existing/background
water quality as represented by the combined/comprehensive USGS/GAMA dataset
described above. The detailed technical analyses and assumptions that went into
developing this background dataset could then be presented in a technical
memorandum and appended to the SNMP. The memorandum should include the
following: separate discussions for each of the USGS and GAMA data sources; the
criteria for selecting viable data from each source (i.e. assumptions, outliers, screened
interval, etc.) and the number of wells selected from each data source; the process for
siting or mapping well locations; the discrepancies between data obtained from the two
sources; the process for combining the two data sets into one comprehensive
background water quality dataset; a discussion of the background water quality as
represented by the combined USGS/GAMA dataset; and a discussion regarding data

gaps.
WATER QUALITY OBJECTIVES

Water quality data illustrate that background water quality in the Antelope Basin varies
across the basin, with some sub-basins having higher quality groundwater than others.
Water Board staff have determined that one set of water quality objectives (WQOs)
applied unilaterally across the entire Antelope Basin (see Table 4-1) is not applicable in
this case; rather, the SNMP must establish WQOs for each constituent on a sub-basin
level. Proper identification of applicable WQOs is critical to calculating assimilative
capacity, modeling loading over time, evaluating implementation strategies to manage
salts and nutrients, and developing a monitoring program to evaluate the effectiveness
of the SNMP. The discussion below provides examples for how the Water Board
establishes WQOs.

The general methodology used in establishing WQOs involves, first, designating
beneficial water uses, and second, selecting and quantifying the water quality
parameters (thresholds) necessary to protect the most vulnerable (sensitive) beneficial
uses. Our Basin Plan designates beneficial uses of groundwater in the Antelope Basin
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as municipal and domestic supply (MUN), agricultural supply (AGR), industrial service
supply (IND), and freshwater replenishment (FRSH). The Basin Plan does not identify
specific numeric WQOs for groundwater in the Antelope Basin. However the following
narrative WQOs are applicable to all groundwaters in the region, including the Antelope
Basin: waters shall not contain concentrations of chemical constituents that adversely
affect the water for beneficial uses; waters designated as MUN shall not contain
concentrations of chemical constituents in excess of the maximum contaminant level
(MCL) or secondary maximum contaminant level (SMCL) based upon drinking water
standards; waters designated as AGR shall not contain concentrations of chemical
constituents in amounts that adversely affect the water for agricultural uses; and waters
shall not contain taste or odor producing substances in concentrations that cause
nuisance or that adversely affect beneficial uses. Narrative WQOs do not have specific
numeric thresholds; therefore, other sources must be referred to in order to determine
appropriate thresholds to meet these objectives. Note that WQOs must be protective of
the most vulnerable (sensitive) beneficial uses, which may or may not be numeric
thresholds established for drinking water standards, as other protected beneficial uses,
such as AGR, may be more sensitive.

A Compilation of Water Quality Goals is an online searchable database of water quality-
based numeric thresholds for drinking water standards, public health goals, and
agricultural water quality goals/thresholds, among others. The database is a
compilation from various sources and is maintained by staff of the State Water
Resources Control Board, Office of Information Management and Analysis. The
database can be accessed online at http://www.waterboards.ca.gov/
water_issues/programs/water_quality_goals/. We recommend using this database to
aid in identifying the appropriate numeric thresholds for WQOs.

Variability in background water quality indicates that WQOs must be identified for each
constituent on a sub-basin level. For example, total dissolved solids (TDS) is a
constituent that primarily affects taste and odor and has a three part drinking water
standard with a recommended SMCL of 500 milligrams per liter (mg/L), an upper limit of
1,000 mg/L, and a short-term level of 1,500 mg/L. Baseline concentrations of TDS in
the Lancaster and Pearland sub-basins is 323 mg/L and 264 mg/L, respectively (see
Table 3-2). These baseline concentrations are well below the upper level of 1,000 mg/L
as well as the SMCL of 500 mg/L. Baseline TDS concentration in the Neenach sub-
basin is 501 mg/L, which exceeds the SMCL of 500 mg/L, but is less than 1,000 mg/L.
In this example, it would be appropriate to apply a TDS WQO of 500 mg/L for the
Lancaster and Pearland sub-basins. The next higher standard of 1,000 mg/L may be
an appropriate TDS WQO for the Neenach sub-basin. This rationale must be applied
and justified when identifying WQOs for each constituent.

WQOs must also be protective of the most vulnerable (sensitive) beneficial uses, which
may or may not be numeric thresholds established for drinking water standards.
Depending on the chemical constituent, AGR beneficial uses may dictate lower WQOs
than might otherwise be necessary to protect MUN beneficial uses. For example,
chloride has a SMCL of 250 mg/L for drinking water, but has an agricultural water
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quality threshold of 106 mg/L. Chloride concentrations above 106 mg/L impair the
waters AGR beneficial uses. In this example, a WQO for chloride set at 106 mg/L
would be the most restrictive and protective of both AGR and MUN beneficial uses.

Now consider baseline chloride concentrations for the Antelope Basin. The data in
Table 3-2 show that background water quality for chloride is well below the SMCL of
250 mg/L and below the agricultural threshold of 106 mg/L in all sub-basins (where data
is available), with the exception of the North Muroc sub-basin that has a baseline
chloride concentration of 155 mg/L. Using the more restrictive agricultural threshold as a
numerical objective to protect AGR beneficial uses, the WQO for chloride is 106 mg/L in
all sub-basins. Background chloride concentrations in the North Muroc sub-basin
presently exceed the 106 mg/L WQO. The SNMP should include a discussion for those
sub-basins where background water quality exceeds WQOs.

We recommend amending Table 4-1 to include the numeric thresholds that were used
to select the WQO for each constituent within individual sub-basins. The selected
WQO must be protective of the most sensitive beneficial uses, which may or may not be
numeric thresholds established for drinking water standards.

ASSIMILATIVE CAPACITY

Establishing WQOs is pivotal to calculating assimilative capacity. Because baseline
water quality data varies between the sub-basins of the Antelope Basin, the SNMP
should identify WQOs for each constituent on a sub-basin level. Consequently,
assimilative capacity will also vary depending on the constituent and sub-basin location.
Therefore, we recommend that baseline assimilative capacity be calculated for each
constituent in each sub-basin where background water quality is available. A
discussion should be included in the SNMP for those sub-basins where there is little to
no assimilative capacity. Incorporating baseline assimilative capacities for all sub-
basins, rather than limiting the focus to only those sub-basins where projects are
currently being implemented, would further support the intent of the SNMP, which is to
serve as a tool for planning and siting future projects that have the potential to
contribute to salt and nutrient loading within the basin.

SOURCE IDENTIFICATION AND LOADING

Source identification and estimating their mass loading of salts and nutrients to the
groundwater is fundamental to assessing changes in water quality over time. In
addition to the current and future projects identified, various other salt and nutrient
contributing sources should be considered in the salt balance calculations. In particular,
salt and nutrient loading from agricultural sources (fertilizer, soil amendments, and
applied water), residential inputs (septic systems, fertilizer, soil amendments, and
applied water), and animal waste (manure land application) should be evaluated and
included in Table 4-3. General loading factors and assumptions based on land use
categories are available in the literature. The Group is encouraged to review other
SNMPs prepared to date where some of this information is summarized and references
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are cited. All assumptions and references used in the loading and salt/nutrient balance
calculations must be identified in the plan, and data gaps should be identified and
discussed.

GROUNDWATER MODELING

The simple mixing model should be supplemented with more refined models over time,
as there will not be uniform mixing throughout the entire basin as a result of loading.
We anticipate that impacts will initially be localized and of much higher magnitude than
estimated by the mixing model. Areas of highest concern, particularly the urbanized
areas of Palmdale and Lancaster, and in sub-basins where assimilative capacity is
threatened, should be targeted for more discrete groundwater modeling in the future.

MONITORING AND REPORTING PROGRAM

We envision that progress toward salt and nutrient management will be assessed
through regular evaluation and responses to three pivotal questions over the 25-year
planning period: (1) Is water quality changing over time as models predicted? (2) Are
salts and nutrients effectively being managed to maintain WQOs for beneficial uses? (3)
Can technology and new information improve implementation strategies to reduce salt
and nutrient loading? Over the implementation period, these questions will be
answered through groundwater monitoring, data evaluation, and adaptive management,
and will help the Group define the salt/nutrient management benefit derived from their
investment of time and resources.

A groundwater monitoring program is vital to tracking changes in water quality over
time, evaluate assimilative capacity, and assess effectiveness of implementation
strategies. The Recycled Water Policy states that the monitoring network should “focus
on basin water quality near water supply wells and areas proximate to large water
recycling projects, particularly groundwater recharge projects. Also, monitoring
locations shall, where appropriate, target groundwater and surface waters where
groundwater has connectivity with the adjacent surface waters.” The preferred
approach is to “collect samples from existing wells if feasible as long as the existing
wells are located appropriately to determine water quality throughout the most critical
areas of the basin.”

The monitoring network is the backbone of any monitoring program and requires a
sufficient number of strategically located monitoring wells. The proposed SNMP
monitoring well locations are shown on Figure 3-16. Please provide a discussion of well
selection criteria, and for each well selected, please provide the following: state well
number; other well identification numbers; location information (latitude/longitude and
corresponding groundwater sub-basin); depth of well; screened interval(s); land surface
elevation; frequency of sampling; and sampling program (i.e. USGS, GAMA, California
Department of Public Health, etc.). A minimum of three monitoring wells per sub-basin
is necessary to be considered statistically valid.
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The proposed well locations appear to be located near current and future recycled water
projects; however, we recognize that there are other critical areas within the basin with
little to no monitoring coverage. We recommend incorporating additional wells in the
following locations: the Neenach sub-basin near the Antelope Valley Water Bank
Project; the Lancaster and Buttes sub-basins near the Palmdale Water Reclamation
Plant Agricultural Site; north of the Lancaster sub-basin near the Edwards Air Force
Base Golf Course Landscape Irrigation Project; and near the Amargosa Creek
Recharge Project. Several of these projects have active groundwater water monitoring
programs, and existing monitoring wells associated with these projects could be
incorporated into the SNMP monitoring program.

In order to be a useful tool, the monitoring program must include data analysis and
adaptive management components. Increasing and/or decreasing concentration trends
need to be tracked and in some cases statistical analyses may need to be performed to
evaluate the significance of the changes in water quality. Time versus concentration
plots is one way to graphically display data. Adaptive management would provide the
process and framework for updating the SNMP to reflect changes over time in land use,
project status, source water quality, and groundwater quality, to add or modify
implementation strategies, to incorporate new wells as the monitoring program evolves,
and to provide a feedback system to the Group. Specific triggers that would lead to
further analyses need to be clearly identified.

PLAN APPROVAL PROCESS

We do not envision that the SNMP, in its entirety, will be incorporated in the Basin Plan.
Rather, elements of the SNMP, such as revised WQOs and implementation strategies
and BMPs, may be incorporated. The final SNMP will be presented to the Water Board
at a public hearing for their review and acceptance. We anticipate that at that hearing,
further direction will be provided to the Group on how the SNMP or its components will
be incorporated into the Basin Plan.

Water Board staff considers submittal of a complete draft SNMP by May 2014 as
meeting the deadline requirements outlined in the Recycled Water Policy.

ADDITIONAL COMMENTS
Our comments on plan content are provided below.

1. The draft SNMP contains a wealth of information that is necessary to understanding
the existing quality of the groundwater within the Antelope Valley. However, the
presentation of the information is fragmented and hard to follow. We recommend
that the Group consider adding an Executive Summary and structuring the
document in a format where each section builds up the previous one.

2. The stakeholder roles and responsibilities for preparing and implementing the SNMP
must be clearly defined, as required by the Recycled Water Policy.
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3. Please include water recycling and stormwater recharge/use goals and objectives in
the SNMP, as required by the Recycled Water Policy.

4. We suggest adding definitions for “pollution” and “degradation.” Pollution, as defined
in the California Water Code, section 13050(1), means beneficial uses of water are
unreasonably affected. Degradation means natural water quality is adversely
altered, but still satisfies water quality objectives to support beneficial uses.

5. Section 2.1.1 states that the SNMP analyses will focus on the Neenach, Lancaster,
Buttes, and Pearand sub-basins. However, the Buttes sub-basin is not included in
any of the analyses in subsequent sections of the plan.

6. Section 2.4 is a discussion regarding the groundwater cleanup sites included in
GeoTracker, and Appendix D is a list of those sites provided by GeoTracker. Please
note that Department of Defense sites, such as Air Force Plant 42 and Edwards Air
Force Base, have ongoing groundwater cleanup actions, but are absent from the list
and discussion.

7. Figures 3-8 through 3-15 are of a noticeable lesser quality than Figures 3-1 through
3-7. The mean concentration of constituent, as represented by Figures 3-8 through
3-15, is a more easily discernible presentation of the data. We request that the
quality of Figures 3-8 through 3-15 equal or exceed the quality of Figures 3-1 to 3-7.

8. The water quality data presented distinct differences laterally between sub-basins,
but there was little to no discussion regarding vertical partitioning of water quality. Is
there sufficient information to discern vertical changes in water quality within some
or all of the sub-basins? We request this discussion be included in the SNMP.

9. Not all areas of the Antelope Basin have been subdivided into sub-basins. For
example, the western fringe of the basin is not included as a sub-basin, and the area
in and around Edwards Air Force Base is also not included as a sub-basin. For
those areas where a sub-basin has not been identified, how does the Group intend
to assess background water quality? There are several recycled water projects
currently implemented in these areas. How will the Group address salt and nutrient
management in these areas? These issues need to be addressed in the SNMP.

10.Figure 3-16 and Figure 3-17 show current/future projects in the basin. There are
several discrepancies between these figures: different scales; different number of
projects shown/listed; and different project number schemes. We recommend using
Figure 3-17 as a base for current and future projects. All symbols used on the map
must be listed in the legend.

11.TDS, chloride, and nitrate are the chosen indicator parameters for salts and nutrients
in the draft SNMP. A discussion as to why these constituents have the potential to
degrade water quality and how they were selected as indicator parameters should
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be included in the SNMP. The different contributing salt and nutrient sources, both
anthropogenic and naturally occurring, should be identified for each.

12.Figure 4-1 is a groundwater contour map of the Antelope Valley based on static
water levels in 1996. Groundwater levels have likely changed significantly from
1996 to the present. We recommend that the groundwater contour map be based
on more recent water level data.

13.In Section 4.3, there are several references to the “policy.” For clarity, we
recommend that references to the “Antidegradation Policy” and the “Recycled Water
Policy” be referenced as such, with no additional abbreviation.

14. Percolation, in addition to evaporation, is expected from some wastewater ponds in
the Antelope Valley (Figure 4-2). We suggest modifying salt balance calculations to
include the estimated mass loading from wastewater pond percolation and mass
removal of from evaporation.

15.In addition to the “normal year” salt and nutrient mass balance calculations, we
recommend that additional calculations be performed for worst-case scenario (no
import water) and best-case scenario (full allocation of import water); the results of
which should be factored into estimating future groundwater quality.

16. Figures 4-3 through 4-5 illustrate estimated increases in TDS, chloride, and nitrate
based on source loading through the planning period. This evaluation seems too
simplistic to be a meaningful analysis. From where is the 80% baseline assimilative
capacity derived? Our understanding is that the Recycled Water Policy specifies
that single recycled water projects should use less than 10% of the available
assimilative capacity and, cumulatively, multiple projects are to use less than 20% of
available assimilative capacity.

17.The draft SNMP should identify existing measures or practices that are already in
place to manage groundwater quality in the basin. For example agricultural BMPs,
strategies to manage the quality of municipal wastewater influent, local programs
and policies that encourage low impact development, and stormwater recharge, etc.,
should be identified as appropriate, through the SNMP.

18.Please identify and discuss the triggers that will be used to determine when
implementation strategies and BMPs are necessary and how their use will
improve/protect water quality.



2014 Salt and Nutrient Management Plan for the Antelope Valley Appendix F

Mr. Chen -9- September 6, 2013

Thank you for the opportunity to comment. Please share our comments with the rest of
the Group. If you have any questions regarding this letter, please contact me at (760)
241-7376 (jzimmerman @ waterboards.ca.gov) or Patrice Copeland at (760) 241-7404
(pcopeland @waterboards.ca.gov).

N~
L/ Jan M. Zimmerman, PG
Engineering Geologist

cc:  Aracely Jaramillo, County of Los Angeles Dept. of Public Works, Waterworks
Districts (via email, ajaramillo @ dpw.lacounty.gov)
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