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DISCUSSION:

The SNMP was prepared primarily by staff from the Los Angeles
County Waterworks District No. 40 and the Los Angeles County
Sanitation Districts Nos. 14 and 20 with cooperation from the
stakeholders of the Antelope Valley IRWM Group (collectively
referred to herein as “the Group”). Staff commends the Group for
taking the lead role in the development of the SNMP and their
ongoing collaborative groundwater management efforts.

The SNMP establishes background water quality data for 9 of the
12 sub-basins in the Antelope Valley groundwater basin with
respect to arsenic, boron, chloride, fluoride, nitrate as nitrogen, total
chromium, and total dissolved solids (TDS). Water quality
management goals were then selected for each of these
constituents and represent the standard necessary to protect either
Municipal and Domestic Supply (MUN) or Agricultural Supply
(AGR) beneficial uses. With the exception of the constituent
arsenic, the AGR water quality management goals are more
restrictive than the MUN water quality management goals.

Assimilative capacity was calculated as the difference between the
water quality management goal and the baseline water quality
concentration for a given constituent. The SNMP documents that
there are several sub-basins where baseline water quality already
exceeds the water quality management goal and there is no
assimilative capacity at this time for that constituent; however these
exceedances are localized and attributed to naturally occurring
conditions.

The model developed for the SNMP is a completely mixed model of
the principal aquifer and is too coarse to drill down to the sub-basin
level with the data currently available. The model does, however,
provide broad conclusions regarding the effects of salt and nutrient
loading on the overall quality of groundwater as averaged across
the greater Antelope Valley basin. The model predicts that the
average TDS concentrations in the greater Antelope Valley basin
will not exceed the AGR water quality management goal of 450
milligrams per liter for at least 110 years. Therefore, it appears that
there is ample time to plan for salt management measures before a
critical situation arises. Arsenic, on the other hand, could potentially
exceed the MUN water quality management goal of 10 micrograms
per liter in as early as 47 years, but not within the 25-year planning
period of the SNMP.

Arsenic and TDS were identified by the model as having a potential
to significantly impact the basin and beneficial uses and are the
only SNMP constituents expected to exceed a concentration
greater than the background concentration plus 20% of the
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assimilative capacity during the 25-year planning period. Of the
source waters evaluated, imported water (State Water Project
water) has the highest contributing concentration of arsenic, and
recycled water has the highest contributing concentration of TDS.

Because groundwater in the greater Antelope Valley Basin is
generally of good quality and assimilative capacity is expected to
generally be maintained for all constituents throughout the 25-year
planning period, no changes to water quality objectives are
proposed at this time. Therefore, a Basin Plan amendment is not
warranted.

Water Board staff has solicited comments from the Group and
interested parties regarding this agenda item.

RECOMMENDATION: The Water Board will be asked to accept the Antelope Valley
SNMP with no amendment to the Basin Plan, and to direct the
Executive Officer to send a letter accepting the plan to the IRWM
Group. The Water Board may provide input on the findings of the
SNMP as well as provide direction to staff and the public on how
the plan may be used to protect water quality in the Antelope Valley
basin.
ENCLOSURES
ENCLOSURE ITEM BATE
NUMBER
Final Antelope Valley SNMP, electronic copy, including
appendices, available online at
1 http://www.ladpw.org/wwd/avirwmp/docs/saltplan/Salt%20and%20Nutri 5-7
ent%20Management%20Plan%20for%20Antelope%20Valley May%20
2014.pdf
Staff Report titled “Salt and Nutrient Management Plan for the
2 Antelope Valley Groundwater Basin and Update on the Status of 5-201
Salt/Nutrient Planning in the Lahontan Region”
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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 ug/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
(ug/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
2014 Salt and Nutrient Management Plan for the Antelope Valley Page ES-1
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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

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.

2014 Salt and Nutrient Management Plan for the Antelope Valley Page ES-2
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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 Mg/l mg/L Mg/l 45213200 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

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.

2014 Salt and Nutrient Management Plan for the Antelope Valley Page ES-3
5-14




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.

2014 Salt and Nutrient Management Plan for the Antelope Valley Page ES-4
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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 Palicy, 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.

2014 Salt and Nutrient Management Plan for the Antelope Valley Page 1-1
5-16



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/
2014 Salt and Nutrient Management Plan for the Antelope Valley Page 1-2
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The following is a list of roles and responsibilities in developing the SNMP:

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

Lead Agencies Staff (Waterworks and Sanitation Districts):
o 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)

2014 Salt and Nutrient Management Plan for the Antelope Valley Page 1-3
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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 Palicy.

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.swrch.ca.gov/losangeles/water_issues/programs/salt_and nutrient management/SNMP_Elements.pdf
2014 Salt and Nutrient Management Plan for the Antelope Valley Page 1-4
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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 Section 4) 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&l
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&I) 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&I purveyors to reliably provide the
guantity 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

ogrwNE

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 (NacCl), 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 Ca0y), 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 pg/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 ug/L) to 78 ug/L. Nineteen of the 55 wells within the Lancaster sub-basin exceed the
arsenic MCL. Twelve of these high arsenic wells, including the 78 pg/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 soil
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 NO; (MCL=45 mg/L) and
Total Dissolved Solids (SMCL = 1000 mg/L)

6. Timeline: All Years

arwdPE

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.

13.

14.

15.

16.

17.

18.

19.

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.

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.

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.

Palmdale 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.

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.

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.

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

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

2. ldentified 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 Mo/L 10

Chromium, total Mo/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)

2014 Salt and Nutrient Management Plan for the Antelope Valley ~ Page4-3

5-73



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 ug/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

e 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 pa/L none
Fluoride mg/L 1

Nitrate mg/L as N none
Total dissolved solids mg/L 450
Chloride mg/L 238
Boron Mo/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
guality 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 Mo/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 1° 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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Figure 4-1: Antelope Valley Groundwater Quality and Management Goals
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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 sails.

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
guality 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 Salt and 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

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&I and agricultural uses, which contribute to return flows
to the groundwater basin. M&I 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

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&I 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&I 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&l 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&I. 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&I: 64,200 AFY

(2005 levels, assumed same throughout planning period)

M&I Use Of the total flow to M&I: 44% is consumptively used, 11% becomes return
flow from outdoor use, and 45% is subsequently conveyed to WRPs
(sewered; 28% of total M&I) 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&I 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
Total Mass to Average Resulting Basin | Baseline Percent
ConaiiuEi %%%yccéﬁ?r;/;/iitﬁf Basin ngr 25 Antelope_g/alley Baselir31e Basin Concengt]ration4 Assimila_ltive Assimila_\tive
(mg/L) Years Basin Mass® (tons) | After 25 Years Capacity Capamsty
(tons) Concentration (mg/L) (mg/L) Used
(mg/L)
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 1,600,000 384 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

TRecycled 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.
% 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 pg/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
(mg/L) (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 pg/L by 2035, will be 10.1 ug/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 ug/L by 2035, will be 10.1 ug/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
Mo/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 pg/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

2014 Salt and Nutrient Management Plan for the Antelope Valley Page 4-18
5-88



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 e _to Reach SNMPWater
Quality Management Goal

Scenario TDS Arsenic TDS Arsenic TDS Arsenic

mg/L Mg/L mg/L Mg/L 45r?1g/]ﬁ_00 10 pg/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

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 (pg/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_z 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 ug/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
guality 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.gov/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
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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:

e 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.

¢ Irrigation 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.

e 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:

¢ 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 0sSmosis).

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.

e 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.

e 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.
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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.

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

c. 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. Determine groundwater characteristics, recharge areas, and background
water quality.
b. 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.

b. 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.

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

b. Determine the basin’s assimilative capacity of salts/nutrients. Identify 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.

c. 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://lwww.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 Regional 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.Obtain 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.

Page 5 of 6
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Proposed Schedule

Task Description Estimated
Completion Date
la Outreach to RWQCB and Stakeholders July 2009
1b Convene Initial S/IN 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/IN 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
Page 6 of 6
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Appendix B
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Appendix C
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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.gov/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

5-125



uawadeuen
‘Juswadeue|p pueT Jo nealng |esapa4 oyl Aq padeuew sealy pueljo neaing | IN19-SO
'9s5uaja( 4o awuedaq 's'N Ag pa||041u0d pue| pue suolie|eisul Aded|iA pueq Aseyjin TN
40M Aulauiged pue YJomjjiw dJom |eyaw ‘sdoys aoueuajuiew 3ulp|ing ‘sodesed
Jredau 9d1yan ‘Buissadold wily siydesdoloyd ‘Aupune] |eduawwod ‘Sunnuud ‘sjelaalew
J0 3uissaooud 4o Suniedas pue ‘uideyoed ‘Sulinioesnuew ‘uiysiuly ‘Suiedrigey ‘Ajquiassesip
‘Ajquiasse ‘uolnqguisip ‘sasnoyaJlem ‘saliiAiloe dyJed [ela3snpul se yans ‘sasn |eldasnpul 1y 0'T ¥V4 wnwixepn |elasnpul 3 |
*S9IMAIIIE |BLIISNPUI DAISUIUI
|exded pue Joqe| J9Y3lo pue ‘saluaulyal ‘Sulanioeinuew Aneay 3uipnjoul ‘sasn |elaisnpul Anesy 0°'T ¥V4 wnwixep |erasnpul Aneay HI
*S90uapIsal Ajlwey 9|3uls pue ‘saauspIsal Ajlwesynw ‘9jeas-wnipain 19 Je1au/np 0E—0 | |enuapIsay ueqin O€H
S9WOYUMO) pPUB ‘SUOISIAIPGNS 10| ||[ewsS ‘S9snoYymouJ ‘saxa|dinoy ‘saxa|diil |erauapisay
‘saxa|dnp Sulpn|aul ‘seauapisal Ajlwelnw a|eas-|jews pue Ajlwey 9|3uls [euollisued | 4] Je1au/np gT-0 Ansuag wnipay STH
|el3USPISSY
Aisuaqg
*s2ouaplisal Ajjwey 9|3ulIs 97 Je1au/np 6-0 ysiH uequngns 6H
[eljusapisay
s9ouapisad Ajiwey 9|8uls ‘Ayisuap-moT ST Je1au/np g0 ueqJngns SH
[eljusapisay
s9ouapisad Ajiwey 9|8uls ‘Ayisuap-mon 9 Jeau/np -0 107 28.eq ZH
'sasn
pPaxiw [BI2J2WWOD pue |el1udpISaL pue Sad140 [euolssajold pue $a403s [esauad sjuesnelsal
S921AIDS |euoIssajold pue ‘|euossad {[1e1aJ :3ulpn|dul ‘S913IAI10E |BUOIIEDIIDS SUIAIDS-I0)ISIA S0 YV4 wnwixep 3sN PaXIA /
Alisuaiul-mo| pue ‘|eanynoude ‘jedns yum 9|qiiedwod aJe 1ey) Sasn [B2JaWwod patwI €1 Jel1au/np G-0 | |elJswwo) |edny NIN-YD
'S9214J0 [euolssaj04d pue S2403s [esauad sjuesnelsal
{$921A3s |euolssajoud pue ‘jeuossad ‘|1e1a4 :Sulpn|oul ‘SS1IAIIOE |BUOI1ES1I3] SUIAISS-101ISIA
Alisuaiui-mo| pue ‘jeanyndtide ‘jeans yum a|qiredwod ade 1eyl Sasn [e1aJawwod paywi] S0 Y4 Wwnwixe | [erJawwo) |einy ¥
0°€ "Vd4 wnwixen
*S9SN POXIW |BI2J3WWOD PUB [BIIUSPISSI PUB {S90UDPISAL Ajlweliinw S3IHAIIe Je 1au/np 0ST-0€
JusWAsSNWE pue ‘s|910Y ‘SIIAIDS |BIDJWWOD PIIL|DJ UOIIEDII3] PUR 1S14N0] ‘SI91UDD =Np |e1JaWwWo)
pue sjjlew Suiddoys uoleullsap pue |eUOIZaJ SB YINns ‘SasN |BaJaWW0 3sudlul pue 9dJeT PaXIIAl 4O |elauapisay Joley AD
(a40y/suosiad) asn puey
asodungd Misuaq Aysuag parnwaad 9po)
ueld |esduaD
uonejndod

sosn pue sfepwied Jo A1

D Xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-126



JoplIo)
uoljepodsued] ik
S0 Yv4 Wwnwixen
Je ssou3
"S9I11IAI10€ pale|aJ pue [ednyndlide pue sasn jewlue pue uelilsanba ‘saduapisal Ajlwey 9|3uls T0 Ot/Np T wWnwixeA Ot pue |einy ov1Y
S0 Yv4 wnwixen
Je ssou3
*S911IAI10€ pale|aJ pue |ednyndide pue sasn [ewlue pue uelilsanba ‘saouapisal Ajlwey 9|8uls 0 0Z/np T Wnwixep 0z pueT |edny 0z1Y
50 YV4 wnwixen
Je ssoJu3
"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 wnwixen
"SI1IAI0E pale|ad Je ssoud
pue |eanyndlide pallwl| pue ‘sasn [ewiue paywi| pue uellsanba ‘saduapisal Ajlwey 9|3uls T S/Np T wnwixep S pueq |edny ST1Y
S0 Yv4 Wwnwixen
"Sl}IAI0E pale|ad Je ssoud
pue [eanynduSe pajiwi| pue {$asn |ewiue pajiwi| pue uel1sanba saouapisal Ajiwey 9j8uls I /NP T wnwixen Z puet jeiny ral]
S0 YV4 wnwixen
"S911IAI0€ pale|ad Je ss043
pue [eanyndi8e pajyiwi| pue {Sasn |ewiue paliwi| pue uesanba (saouapisal Ajjwey 9j8uls v T/NP T wWnwixen T pueq jedny T1d
*S911|11n Jofew pue ‘sall|I0e) JUdWIIeJ] J91eMWI0]S 3sh 3|di3nw ‘salls |esodsip aisem
pinbi| pue pijos ‘s|jiypue| Sulpnaul ‘sailjioey Jofely “saliljioe) uoleliodsuedy Jofew Jsaylo pue
suoduly ‘spunoJsgiie) pue ‘s3uip|ing JUsWUIaA03 ‘Salua1aWad ‘sjeydsoy ‘sjooyds ‘sesndwed a119nd
pue s3uip|ing a1jgnd :3uipn|aul ‘sasn uiAias-Ajiunwiwod pue ssillf1de) dljgnd-1was pue dljgnd 0°€ ¥V4 wnwixep -IWas pue dljgnd d
‘'sjpuueyd a3eulelp 3uoje
JO UIYHM SHJ0MIBU |1BJ} SAI0E Sapn|au| ‘sAem||ids pue ‘sAempooy} ‘sjauueyd a3eulelp se yans
‘94N3doNJiseljul Spew-uew pue ‘SAemI91em |eanleu ‘SII0AIDSDI ‘S e| Se Yons ‘Ualem Jo salpog J91e M\ M-SO
'$954n0J }|03 pue ‘suapJeld Ajunwwod uoI1e3429Yy
‘sp|aly 2119|y3e ‘s|ieJ] ‘syJed 20| pue [euoi3al se Yyons ‘sasn |euollealdal adeds uadQ pue syued H4d-SO
"9DIAJDS 159404 |euolleN 9yl Aq paSeuew pue 159404 |BUOIIBU SY3 UIYUM Sealy 159104 |euoileN 4AN-SO
'S1J0J49 UOIIBAJIDSUOD pue ddeds uado Joy paledipap Aje33| si 1eyl pue| 03 Ajuo sal|ddy
‘Ajin1adiad ul uoileAsasald 924n0SaJ 21UIS pue seale ddeds uado Jo uolleAlasald ay3 Jo4 UOI1BAIRSUOD) J-SO
(a40y/suosiad) asn puey
asodungd Misuaq Aysuag parnwaad 9po)
ue|d [esdusD
uonejndod

sosn pue sfepwied Jo A1

D Xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-127



SI'}| 'SeaJe uequngns pue [eanJs USAMISQ UOI}ISURI]) B Se pue seaJe apls||ly 01 alelidoadde S| uonneusisap siyl | $S048 wnwixew Ansusg mon ¥al
'S92IAJI9S 21|qnd pue Salll|iIn
‘98euleJp ‘uoiieiodsuesy ‘Ualem ‘4omas alenbape aney o1 uejd 4o dAeY ||eYysS Seady 'Sasn |elisnpul Atewiud syi jo
9AI140ddns pue 0} |BIUSPIdUL BJB YIIYM SISN |BIDJISWWIOD PIIWI| SWOS apn[aul Aep "uoianguisip pue ‘Suisnoyalem
‘spood pue syonpoud jo Ajqwasse pue 3ulinidejnuew ayl 3uipndul ‘sasn |elasnpul Jo Alaliea e sapnjou| |erasnpuj anl
(sau0e 77 42d
.N_E\mco&mn_ 008 :uone|ndod pajewiis] ‘seale 9saY) 01 d|ge|leAe ¢ 10U Aew JOM3S uun 1) oe/np
pue Jalem Allunwwod Se Yons SaIAISS ueqdn ||n4 4934e| J0 SaJJe %7 O S9ZIS |[92J4ed YlM ainleu ul |eant ale sealy | Q0 4o Alsuap |ennuapisay
‘pa13iwIad aJe sallAloe Suldasy| [ewiue pajejad pue uelisanba auaym sasn |elruapisad Ajjwey 9j3uls 404 papualu| | SSo0J3 wnwixew uelsanb3 Y3
'S9sh |e|2JaWwwod
Allunwwod Joddns pue ‘sasn 921AJ9S pue |Ie194 PAIUSIIO UelIISapad ‘Sasn |BUOIINIIISUI ‘S9SN JUSWUIRLIDIUD dpNn|dul
pue eaJe UMOoIUMOP Y3 Ul AHAIIOE [BI2JSWWOD JO [B120S 4O S|9A3] Y3iy 2onpoud 01 paudisap aJe sasn aAlleuasalday |elJaWwwo)
‘pJeAs|nog ajepwied 01 Ajlwixoud ul pa1edo| ‘eale 8102 92IAI3S/|IRIaJ |RUOIIPEI]L S,A11D BY) JOJ papualu| umoiumoq oa
S9SN [B12J3WWO0D IAISUDIUI SSI| PUE SISN [BIIISNPUT AISUDIUI DJO0W UDAIMISQ SN |BUOIHSUBI] B SB pasn
9q Aew uoeudisap ayl ‘a|qejieae s321A43S 21|qnd pue sai3lj1an ‘©8eulelp ‘uonelodsuedy 4a1em Jamas arenbape
aAey 0} ue|d J0o aABY ||_YS SEAJY SJASN |BLIISNPUI-UOU JDBJNIE [|IM UIIYM ‘DIN1BU DIIAIDS JO |IB1DJ B JO JBYUD ‘Sasn
|e12J3WW0I |eJauad J0) papualul 10U S| uoleusisap Siyl ‘USASMOH ‘pamoj|e aq Aew ‘eaJe |eldJswWOod/|euisnpul
Y3 UIYHM SISWNSUOI dAIS YIIYM ‘S19JeW 9IUSIUDAUOD JO SJUBINEISII SB YINS SISN |B1DJIWWO0D
aAIoddng 'sasn Jejiwis pue ‘sjelsalew pue juswdinba Sulp|ing ‘quawdinba uonelodsuedy ‘salddns |elasnpul o
9|es |1e1aJ 40 9|esajoym pue Sulinioesnuew ‘uoingisip ‘Ausawdo|aAsp pue YyoJeasas spnjdul SIS ‘Sasn |e1aJawwod Sulnyoejnuen
9|BS9|OYM pue |IB1DJ ‘DIIAIDS DAISUDIUI DJOW Y3 pUB SISN |elIsnpul J91y3I| JO JuSWdO|SAIP ISN PaxIW JO) papuu| |e1J3Wwwo) AID
*S9SN JB|IWIS pue ‘S9J1}40 ‘0T o |e1JaWwwo)
‘Syjueq ‘sy1dew Ai92043 ‘so103s aiempaey ‘saJ01s |2Jedde ‘syueanelsad Se Yyons ‘Sasn 92IAIDS PUE [1B12J 1O} papULU| ¥V4 wnwixepn Aylunwwo) o))
's3ulp|ing
Paso[oud 01 PaulU0d 3Q 0} dJe S3IMAI0e 93eJ01s pue suollesadQ uiras sndwed e 91eaJd 03 SaIHUBWE J00PINO
pue 3uidesspue| pasueyua apinoad 01 pardadxa si uolleudisap Ssiyl ul Juswdo|daAaq "uoI13dNIISUO pue ugdisap
J0 Ayijenb y3iy e Sujuiejuiew saxajdwod pauue|d-iaisew Ag pazl4a3oeieyd JUSWUOIIAUD UB UIYIIM SISN [BlIJWWOD
aAIoddns pue ‘uonealuqes pue Ajquiasse 1y3i| ‘quswdolaAap pue ydaueasad ‘921440 Jo A1alieA e 1oj papualu| yJed ssauisng dg
*S9111|10B) JUSW1EaJ) 93BeMSS pue Sasn |ednyjndliSe
Joujw 3uiioddns ‘queden Ajp3ue| s1 Aluadoud 1ioduie ay) ‘zi Jue|d 92404 JIy 1B pa44nddo sey Aisnpul aoedsolse
9Y3 01 paie|aJ uswdo|aAap [elIsnpul SIYM "31s 1oduly [euoiSay ajepw|ed syl pue z 1ue|d 92404 41y 'S'N
01 saljdde Ajluiewiid o14jeJy Jie [ersswwod pue Aseljiw 1oddns 03 AJessaosu Sal}|1oe) [eIDJWWO0D pue ‘saluisnpul S9SN paie|ay
paile|aJ-uoljeliodsueay ‘saluisnpul palelal-adedsolae ‘safllfdes oddns pue spiaiie aiealud pue dignd Joj papuaiu| pue nodJly vy
1onpanby
2oeds uadQ eluloyljed | 1onpanby
asodingd Ausuaq SRR apo)
paniwiad ue|d |esduan

sosn pue sfepwied Jo A1

D Xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-128



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

juswieal] Jorep-ANoe4dlqnd  M-dd llypuet-Ayjioeg olgqnd - ||i4pue-4d
jue|d uswiead]-Ayoe4 ongnd  dl1-4d Ai1arawa)-Ayloed olgnd J-4d
|ooyas-Aujided aljgnd S-4d uiseg-Ayl[1oe4 alqnd g-4d

:9dA1 asn Aq paynuapl Ajjeayioads aJe sasn

‘uoneudisap 4d 9yl UIYHAN “S||i4pue| pue ‘syue|d Juswieall J91eM pUe JOMIS ‘Sa1}1|10.) [eluswWUIaA0S pue Ala)es ‘0T S
a11gnd ‘sjeydsoy ‘sarieaq) ‘syded ‘sjooyds 03 payiwi| 1ou Ing Suipnaul ‘saiyoey o1ignd o sadAl snoliea Jo) papuaiu| V4 wnwixen Ajoeq olqngd 4d
'sasn Je|iwis 4o Suizead jewjue ‘aunyndiSe ‘94n3Nd1340Y ‘SISN [BUOIIRDIID dPN|dul
sasn |eaidA] '$924n0sad |eanieu juediyiudis 4o ‘(uadiad oG ueyy Jadaals sadojs) ulellal doails Aian ‘sujejd pooys se
yans suoiiejiwi| |eaisAyd yum sayis 109304d 03 arerudoadde s) uoireudisap siyl ‘sasodind aoeds uado 104 paredipap
Spue| se |]am se ‘Ajjunwwod ay3 ulyum sas yJed 3ing 19A 10u 1nq paJdinboe pue 3ullsixa saij3uapl uoneudisap
ay] ‘syded A1D Buipnjoul ‘sasn adeds uado aAl3de pue |[eanleu ylog J0) pue| aAJI9saJ pue Ajiluspl 01 papualu| 2oeds uadp SO
-21|gnd |eJ2ua8 9y} pue $95S3UISN( JO SPISU IIAJIS |BUOISSD}04d PUB SAIIRJIISIUIWPE
9Y3 SuIAJISS SBaUE |BI2J3WWOI UIYHM JO ‘SUOIIBUSISSP |BIIUSPISS] PUB SISN [BI2JSWWOD SAISUSIUI dJ0W
udamiaq aleldoadde s| uoeUSISIP SIYL "SISN |BI2JaWWO0I dAI0ddNsS pue ‘Sa1}SIaAIUN JO 983]|102 d1|gnd Jo a1eAld
‘S|00YdS 9peJ} pue |Bd1uUYId} |BUOIIBIOA 9pNn|dul ABAl "UOIIBUSISIP SIYY UIYHM S1ash 321340 Asewiad ayy Joddns
03 SIUaWYSI|geIsd Sullea pue a4ed p|iyd ‘DIIAIIS ‘[1BIDJ PAYIWI| dpNn|dul AB|A| "S3SN JB|IWIS JOYI0 pUk ‘|eldueul) ‘91e1sd 01! |eloJawwo)
|eaJ ‘@aueunsul ‘|e39] ‘ssauisng ‘jeuostad ‘|eaipaw 3uipn|dul ‘sasn 321440 [euolssa04d Jo AlalieA e o) papuaiu| HV4 wnwixen 140 20
‘pooyJdoqysdiau a1eipawiwi 050! |eloJawwo)
93 JO SP3au wJiadl-1oys pue Ajlep ay3 aAIas 01 paudisap SaIIAIIOR 3DIAIDS pUe |12 3dA] 9DUSIUSAUOD JO) PapPUBIU| Y4 wnwixen pooyJoqysiaN JN
‘3ulydleq 93940uU0 pue 3eydse syonpoud [esauiw Jo s3|eS pue Sulysnid ‘Sujuiw IpNJIU SDINAIY uoleJIxd
‘931uesd pasodwodap pue |9AeJS ‘pues ulpn|aul ‘S924N0SaJ [BJaUlW JO SUISS9204d PUB UOIIIEIIXS 0} PIPUSIU| 924N0S3Y |eJBUIIN ENI
.N_E\mco&ma 002‘9T
:uonejndod pajewi}sy ‘seale 99y} UIYHUM PIpUSIUI 30U 3Je sasn |ewlue 23.Je| pue ueld3sanb3 'sasn |eljuapisal Je/np QT 01
Ajwey 9)3uis Joy .3 000°Z 1921 10] WNWIUIA ‘syusawdojanap 3uisnoy paJtnioejnuew Jo ‘syuswiede ‘saxajduy | T°9 Jo SalsuUdp |eluapisay
‘saxa|dnp ‘swniuiwopuod ‘sasnoyumol ‘paydeite Ajjwey oj3uis ‘payderap Ajiwey oj8uis apnjoul Aew sadAy SuisnoH | $s048 wnwixew wnipan HIN
.N_E\mco&mg |elpuapisay
000°9¢ :uonendod pajewiysy 'sadAl yun Suijjemp payoeiap pue paydenre jo Ayaiiea e apnpul Aew sadAy 3uisnoH 2e/np 9T-T°0T Ajtweyiynin Y4\
" Jw/suos.ad
009°T :uone|ndod pajew ys3y ‘sado|s daals pue $924n0SJ |ednleu JO uolleAlasald adesnodus 03 pajywaad 9q
Aew 3upaisn|d ydnoyae ‘4a84e| 40 2408 9U0 3q A[|J2USS [|IM SBZIS 10| WNWIUIA “uolleudIsap Syl ulyum pasodoud Je/np
jJuawdo|anap mau 03 papinoad 3q [|IM J93BM pue JaM3S AJUNWWOD Se YINs S3JIAIDS uegdn 1eyl paidadxa Ajjesaussd T j0 Ayisuap |eluapisay
asodingd Ausuaq SRR 9po)
paniwiad ue|d [e43uUdD

sosn pue sfepwied Jo A1

D Xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-129



(TT-dS) ueld 21}199dS paayx0]

(€-dS) ue|d o14199ds Youey Ja1uy

(7-dS) ueld 21129ds s||iH enysor

(G-dS) ue|d 214199ds eisip oyouey

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

ue|d 214129ds uonewe|day pue Aiienp

(£T-dS) ue|d o1123ds youey |[1y1004

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

(2-ds) ueld aydads youey Aud

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

ue|d 214129dS yued ssauisng Asjjep adojaiuy

(£T-dS) ue|d 214129dS 9242WWOD pue apel| djepw|ed

(9T-dS) ue|d a123ds 121ua) 01y A3j|ep adojaiuy

asM pueq ue|d |[eJauan

3sn pueq ue|d [e4auan

sue|d a1yvads afepwied jo AID

.N_E\mcoﬂma 00LZ‘6 J0 uonendod € |ennuapisay
pa1eWIIST "a7Is 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 uoie|ndod parews3 ‘seale JUSWAO[IASP Mau
ul paJinbau aq ||1m S92IAI3S UeqJN ||N4 ‘saun1eay |edisAyd juediyiusis 4o ulesua) Jadasls aAtasald 01 paliwiad aq T |enuapisay
Aew upaisnd ydnoye ‘4adie| Jo M 000°0T Ajje42uad sazis 10| 19U YUM sasn |elruapisad Ajiwey) 9|3uls 4o papualu| Je/np €-0 Allwe4 9j8uls 2-44S
.N_E\m:oﬁma 009°€ Jo uonendod pajewiysy ‘padojanap 3q Aew SUOISIAIPGNS 10|
Ja8Je| y3noya|e ‘seale asay] ul pa1dadxa aJe $32IAISS Ueqn ||n4 "3|qissod Suidaay [ewiue/asi0y YHM JUSWUOIIAUD T |elruapisay
|ednJ-1was e SuileaJd ‘4a34e| 40 2.0k jjey auo Ajjesauagd s9zis 10| 319U YHM $3SN |elauapisal Ajjwey 9|3uls 104 papuailu| oe/np z-0 Ajlwe4 sj8uis T-44S
‘pugl
ay3 Jo Alpeded [eunjonaisedyul pue Olydes3odol ‘|eluswuoliAul uodn paseq paysl|qeiss 9q Aew sasn [el24aWwwod
aA1u0ddns Jo Alisuaiul pue uolled0| ay) pue Alisusp |eljuapisad JaysiH "uoneusisap siyy ulyum pajedidijue aJe
Sasn |e1oJawwod aAlloddns UanamoH "aJde Jad suun Suljjamp -0 Jo Alsuap ssoJ8 e yum ‘aunieu ul |eluapisal aq
03 papuaiul Ajuewnud spjuawdolaaaq “sse204d ueld d13129ds ayl y3noayi paysijdwodde aq pjnod Suiuueld siy] "ue|d
|eJ2UID 9Y3 YUM pajeidosse Ajjewsou eyl puoAaq 3uiuue|d anisuayasdwod aJinbau ‘syuiesisuod yuswdojanap pue juswdo|anaq
‘AlIAILISUDS |eIUBWIUOUIAUG ‘AydelSodo) ‘sad1Alas dljgnd pue ain1dnJiseljul JO ).l 01 NP ‘YdIYM Seale 104 Papualu| |edads as
*19)JEeW 3IUSIUDAUOD BY3} 0} pajualIo Ajliewld Jou aJe sasn yans 1ey) papiaoid ‘papnjaul
90 0s|e Aew ‘s921AJ9S POOJ pPUE |1B14 ‘SUOIINIIISUL [BIDUBUIL SB YINS ‘UOI1dUNS [BIDJSWWO0I AJlunwiwod e 3UIAISS Sasn
|el2Jawwod aAl0ddng *s1911n0 |1e1a4 934e| pue ‘sj@jow/|910Y ‘sdiysiajeap ajiqowolne ‘sjjew Suiddoys jeuoi3au
‘59401S Juswliedap spn|aul S9SN 'SPOOS SIUBIUSAUOD UBY] J3YleJ ‘Bunleu ul wual-3uo| AjjeaidAy sue papinoud ‘0T s! [el2JaWWo)
S9DIAJI9S PUB SPOOD) ‘EAJE 193JEW |BUOISDJ B WOJ) SI9WNSU0D Sulldea11e S3Sh 9DIAIIS pue |1B13J JO) PapUDIU| V4 Wnwixep| |euoiSay Y
asodund Rusuag = apo)
paniwiad ue|d |esauan

sosn pue sfepwied Jo A1

D Xipuaddy A3|le/ adojaiuy ayl 1o} ue|d Juswabeue|p JualINN pue 1jes 102

5-130



‘ue|d oiy109ds e jo

ouepind ayy Jopun Juawdo|aAap alinbau AjjeaidAy |[1m Juswdojansp
9SN-paxIW 40} PaJapISUOI Sealy 'SUOI1I3UU0I Jsuesl/uelisapad
Suouis yum udisap paijes3aiul saziseydwa pue ease 3uipunoldans

9y3 404 AJAIOE JO J93UD2 BYy3 se suoizouny AjjeaidAy Juswdojanaq
"S9I3IAI30E |BIDJ2WWOD dA0Qe paledo| Ajjeinualod |elauapisal

UM 9}IS dwes ay3 uo Jo 3uip|ing swes ay3 ul sasn |ejyuapisal Aysusp

‘ugisap pue

asodund ay3 uo Suipuadap
Asen Aew suoineu

eaJe 400} pue Aysuap yun

0°'T :YV4 98elany
2Joe/suun 3uljjamp

J9ysIY Yyum Sasn 92140 pue 92IAISS ‘|le1ad saulquiod Alo3aied siy| T¢ :Ansuap adesany a5 paxIA N
‘'syuawdo|anap pauue|d pue sue|d d1109ds ue|d o11ads ds
"SwNlJeqWINOd pue ‘swniiojewsald
‘Swnajosnew ‘sawoy |eJauny ‘sa14919Wad sapnjau| ‘AjjedijoquiAs
pajuasaidal aq Aew syJed auniny pajeaulap Ajjedioads ale
syJed Sui3six3 sai3lj1oe) uoiealdal pue syed paumo Apiignd sapnjouj 2oeds uadQ o)
*SUOIINISUI |PUOIIBINPD
pue sjooyds 21jgnd sapn|au| ‘Sal1|19€4 IJIAIDS pUE UOoIleJISIUIWpPE
|eauswutanogd Sulpnpoul ‘diysisumo d1jgnd ul spue| pue sasn ‘0°T 4O ¥Y4 wWnwixe| 2119nd d
"S3111|10€) |B1IUSPISa SUIAI-PaISISSe 0 Juapuadapul 9.Je) YijeaH — sall|ioe4
paie|aJ pue ‘ssiljde) aJ4ed yijeay ‘sjieyidsoy ajeald pue algnd sspnpou| 21|gnd -Isenp pue 2lqnd H
'3U1119S 9AI1141S9J SSB| B Ul S9SN |eld3snpul Jo adued e sapn|ou| "G'0 4O YY4 wWnwixen| Ansnpuj AnesH IH
‘|erJawwod
140ddns yym sasn 221440 pue |elaasnpul Suirnjjod-uou ‘uea|d 'G'0 JO YY4 Wnwixen Aiysnpuj y3n n
's9sn [ejpJawwod 3uizdoddns pue sasn |euoissa404d pue 321440 Sapn|du| "G/'0 $O YV4 WnWixXe| [euOISS3404d/32110 do
's9sn pajualio-Aemysiy pue ‘pooysoqysisu ‘0°T 03 G0 wouy Suiduel
‘Allunwiwod ‘[euoi8aJ Suipnjoul ‘sasn Jo wnJidads peouq e sepn|au| (s¥v4) soneus ease J00|4 [eluswwo) 9]
Avsuaq ysiH
ov/Na00€-T1'ST — [erpuapisay Ajiwed adiynAl | ZHIN
Alsuag wnipan
ov/NAa0'SsT-99 — |eluapisay Ajjlwey ajdnniy THIN
ov/NAS9-T'C |[ellUapISay ueqin dan
‘aJoe Jad syun (ov/na)
3ulj|lomp omy 01 saJde g'z 4ad 1un 3ulj|amp suo wouy sadued Ayisusaqg | aJde uad s3uljlemp 0'Z - 0 [elluapisay uequn-uoN NN
uoneusisaq dIAINS uondiasaqg Aisuaqg paniwuad 9s pueq ue|d |e4auan 9po)

sasn pueT JaiseaueT jo A1

D Xipuaddy

KajreA adojauy ay) 10} ue|d Juswabeue JUsIINN pue )jes ¥T0Z

5-131



*$913IA130€ 3ulssadoud pue Sulinioejnuew Jaylo pue ‘syued Suiues)d ‘sdoys Suipjam ‘saamalq ‘syueld Suipoq ‘spaeA Suponay Jo
3unysiauy ‘sdoys Jiedau pue a3eu03s ‘Supjied yona3 pue 3|1goOWOoINY 01 Pa}WI| 30U 3Je Ing ‘DPN|dul S3SN "DAISNJIIQO Aj|ensIA aJe pue uoln|jod
9s10ou Jo Jie Juedyiudis aonpoud sasn yang Juswdinba Aresy 4o 3sn 4o 98e401S JOOPINO SA|OAUI YIIYM SSIHAIIIE [BLIISNPUL JO [BIDISWWOD)

|eliIsnpu| 21AJ3S

‘Buljquiasse pue ‘ulanioejnuew ‘sasnoyaldem ‘spaeA pue s3uip|ing a8ea03s ‘sassaulsng a|esajoym :apnppul Aew sasn ‘saiuadouad Aglesau 0}
[EIUSWIIIDP SUOIIRIGIA JO ‘BSIOU ‘SI0PO ‘Sawiny 3anpo.d 10U op pue Suiinjjoduou pue SAISUSLUI-IOqe| Se PazIJ930eieyd 4. S3IJISNPU| "SI1D1|JU0d
|EJUSWUOJIAUS JO WNWIUIW B YHM S3SN [BIDJ3WWOD PUE [BI3U3PISAL 01 Allwixold 950|2 Ul pa3edo| g ued 1ey3 SaI1AIIOR [BLIISNPUl dAISNJIgOUN

|erasnpul y3n

'saysem onJy pue ‘sdois
32NJ} ‘Sjuesnelsal pooy-1sey ‘syded 9|21YDA |BUOIIBDII3 ‘SUOIIR]S 9DIAIDS ‘Sadeled ‘Syueanelsad ‘s|910w ‘S|910H (03 paWi| 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 J3JEM Hun/saloy

21|gnd 03 suol323uu0d SuldinbaJs Jou pue sjuleslsuod |ealsAyd Ag paziualdoeleyd ualo ‘seale pa|1Ias Ajpsuap sso| ‘SulAjino ayi ul paleusdisag SS0JH O WNWIUIA
"9J4N30NJISEBIUl JOMIS PUE JS1EM 1un/sauoy

211gnd 03 suo139auu0d 3ulinbaJ Jou pue sjulessuod |edisAyd yim paziialdedeyd Ualo ‘seale paJ11as Ajasuap sso| ‘BulAjano ayy ul pajeudisag SS0JD G WNWIUIIA
‘uolisinoJad 921AJ9s ueqJn aJinbau [jim Ayisusp 1un/sauoy

SIY3} 4O S9SN |BI3USPISI UOIZDJ UleIUNOW BY] Ul 3]IYM ‘SuOISaJ 13sap pue A3||eA a3 Ul SpPaau 3DIAJSS [ednJd Yyim uolzeudisap Ajiwey 9j8uls SS0JD G'Z WNWIUIA
(Mun/ealy a1s "4 "bs 095 €) uoisinoid a1AI8s ueqgan aJinbad [jIm Alisusp 2oy

SIY1 JO S9sN [eI13UdpPISaJ ‘UOISaJ uleIUNOW BY3 Ul 3|IYyM ‘Suoi3aJ 149sap pue Ad||eA 9y3 ul SPasu 3DIAIIS |ednJd YUm uolieudisap Ajjwes-a|3uls 19N/AUUN T Wnwixep
‘(Mun/ealy a1s 14 910V

'bS 068°0T) 242 18U /T JO 97IS 93eJI2AR WNWIUIW B Y1IM S10| U0 Juswdolanaap Ajlwey-a|3uls ueqin alepowwodde 03 pausdisap si A1o3a1ed siy|

19N/SHUN ¥ WNWIXe|A|

‘uoleulwl|a Jo
uoPNpaJ aJ4inbal Aew pue MaIASJ |BIUBWIUOJIAUD pue saldljod ‘s|eos ue|d |eJauaD ayl yim Adua3sisuod uo paseq a4 ||BYS Sa1HSUIpP pue sasn
pue| |en1dy "padojanap aq ued d14129ds e pjnoys saul|apingd se pasn aq ||eys pue |en1daduod aJe sajyisuap pue sadealoe 3uimoys (J xipuaddy)
s9|ge3 AJisuaQ asn pue] pamoj|y Wnwixe|p 3yl ‘salisuap pue sasn |enidasuod ay) 4oy Ayuadoud ayi jo Aljigeins syl Suljesisuowsp

JO uapJnq ay3 sJeaq juauodoud 39foud ay] *(s)4aumopue| 103(oid ayl Aq pasodoud Ajsnoinaid uaaq aney syafoud a|eds-a8ie| UIIIYM Sealy

paJinbay ue|d o110ads

‘|1e19p JO |9A3] ue|d 21109ds e je passalppe aq Aja1elsdoidde aiow
pInoys yaiym swajqoud pue ‘sa8ejuenpe |edpads ‘4a1oeJeyd UMO S YHM Yydea {salunwwod anbiun se paziug02aJ aJe Sjusawa|1las asay |

ue|d Ajunwwo)

apisAuaunod Suipunouuns syl yum padiaw Ajpeouq usaq aney ‘sueid 1sed ul ‘Yoiym Jaldeleyd |enpialpul dAey eyl AJuno) ay3 ul SJUSWS|1IS |eany wiialu|
seaJy

‘panosdde pue pasedasd usaq Apeadje aney suejd asn pue| 214199ds YdIym J0} SeaJe JO uoleudisap v ue|d Aluno) pa1daddy

‘Saly|oey STTRLE

|esodsip weaJls 91sem paie8au8as pue ‘saly|ioe) [esodsip 21sem djuedio ‘salijIoe) a1sem pljos |edidiunw aieald Jo “dlgnd-1was 21jgnd

|esodsig @1se/ PI|OS

‘Sue|d |BJ2UD UMO JI3y} JO ddueululew pue uolesedatd ay3 oy a|qisuodsal salll)

saly) paiesodioou|

‘(039 ‘A343u3 Jo Juswiiedaq Quswadeue|p puel JO nealng ‘92IAISS 159404
'S'N ‘Asedrjiw) Ayuno) uuay| ul Suinesado sapuade [eaapay pue 1e1S SNOLIBA 9Y3 JO |0J43U0d pue diysiaumo ay3 Japun Aliadoud |je o1 paljddy

pueq |elapa4 pue 931eis

uondidsag

asn pueq ue|d |e1auan

sasn pueT Aluno)d uiay

D Xipuaddy

Ka|eA adojaiuy ay) 1oj ue|d wawabeuey USLINN pue 1es #T10Z

5-132



‘diysJaumo 21eAlid 03 PaIIAUOD UIBQ dARY YDIYM SPUB| |eJapa4

pue 91e3s ‘sjulesisuod |eaisAyd juediyiudis 03 193[gns seale Juawdo|aA3p ulyim pue) ‘Suljamp Ajlwe}-9|3uls U0 SISN |euOoIIea4d3) pue ddeds
uado ‘uoiloelixa pue uoleso|dxa wnajosiad 21e8a483e {|essuiw ‘seale 38ieydal Jo1empunosd 4o 33e.03s Ja1em ‘spue|dosd parediadl ‘yun
Suljjamp Ajiwey-aj3uis sauo ‘3ulisaniey Jaquill pue ‘SaAIasaLd [edluel0q pue 31|p|IM Sa1M|Ioe) Sulydued (Bulwae) pue| Aup ‘Suizead }201saAl|
‘Sa1lIAIN0E e UOIIRIIRY :dpndul Aew sas ‘AlIAIIOE UOISIAIPNS ou Jo ‘quawdo|anap |edisAyd [euidiew ‘(aseasdul paledidnue Jo) uonejndod
1U344NJ JO 3SNEJ3Q 94N3N4 9|qea353.404 Y} UIyHMm Sujuue|d [euollppe JUBLIEM JOU OpP By} SE3Je UegJn-uou ‘padojaasapun apnjoul Aew spue|
J3Y310 "SeaJe 934eydaJ paysJaleM JO ‘SIN|BA IJUIS ‘IeIIqRY S |P|IM SB YINS ‘San|eA 924nosaJ jueliodwi Suiuiejuod spue| aoeds uado Ajluewlid

(EHINERILE!

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

‘s31d moJuoq pue ‘spieA 23ei01s Juswdinba {S3131|19B4 UOIIEIIUNWIWIOD

{Sa13|10.4 UoIsSIwsued} Jamod sauljadid s924nosal jewlayload pue sed |eanieu {(Sujuiyas wnajoliad Suipn|axa) Suissadoad wnajoslad

pue [eJaulw ‘34n}|Nd1iSe SAISUDIUI PUB SAISUDIXD UOI3IRIIXD 91324836 Sulpn|oul ‘UoIIdRIIXD pue uoljelojdxa wnajoJlad pue |eJaullp
:9pn|oul ABw S35 "UOIIIBIIXD 9IIN0SAJ YF YIM P1eID0SSE A|1041p SSIHAIIOE 0] Pa}iWl| dJe S9SN "9duediiusdis apIMmalels pue jeuoldaud

JO s11sodap |eJauiw pue ‘S92uN0SaJ |ewJaY1093 pue ‘sed [eanieu ‘spial) wnajoJsiad aAidnpoud Ajjeinualod Jo Supnpoud ulejuod ydiym seany

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

"SjuleJsisu0d |ealsAyd juediyiusis 01 33[gns

seaJe Juawdo|aAap UIYIM pue| pue {saydued 3san3 pue sqn|d ung se yans ‘sal}iAllde |BUOIIB3IIS PUB (UOI}DRIIXD pue uolleto|dxa wnajoslad
pue ‘91e3a433e |esaulw ‘seale 93Jeydau J91empunold 1o 93eso0ls Ja1em spuejdoud palediul ‘yun uljemp Ajlwes-a|8uls auo ‘3ulisaniey
Jaquwi} pue ‘saAJasad [ealuel0q puk 3|P|IM ‘Sa13|1oe) Suiyoued ‘Sujwae) pue| Aip ‘Buizeid 3201SaA17 :9pn|oul Aew 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!
312y-08 40 -0T "UIIN)
94Nn3}|Nd1I3Y dAISUIX]

*SjuleJIsu0d [eaisAyd juediyudis 03 303lgns
seaJle Juawdo|aAap ulylMm pue| pue ‘saydued 1sand pue sqnjd und se Yyons ‘Sa11IAII0L |BUOIIEDIIDI (UOIIDRIIXS puUk uollesojdxa wnajoliad
pue ‘91e32433e {|esauiw ‘seale 93JeydaJ J91empunold Jo 93es0ls Ja1em spuejdoud palediul ‘yun uljeamp Ajlwes-9|8uls auo ‘Bulisaniey

Jaquill pue (saAlasaud [ealueloq pue al|p|Im ‘salijioe) Sulyoued [Suiwae) pue| Aip ‘Suizead 3201SaA17 :apnjoul Aew sasn 1OLIISIP Jo1eM
Aluno) paysijgeiss ue ulyum Jnddo YdIym 1elqey a4l|p|Im pue ‘puejpoom ‘puejadued Se yans ‘sd11s1u91deleyd 924n0sad [eJnleu paxiw JO Sealy

(CHINERILE!
910V -08 40 -0T "UIIN)
9NJ953Y 924N0S3Y

'S1ulesIsu0d |eaisAyd juediyiusis 01 13[gns seale JuswdolaAap

uIyim pue| pue ‘sasn Ayjian aiignd ‘8uisnoy Joqge| wJey ‘santasald a41p|IM ‘sqn|d uiauny ‘uoildeJIxa pue uonesojdxa wnajoliad pue
‘91e82438e !|esauiw ‘sauoe a3ueydal Ja3empunold ‘93el01s Ja1em (Buizead )2031saAl| ‘Suiwaey pue| Aip {saliiep ‘spJeA pasy 9[11ed ‘un 3uljjemp
Ajlwey-9)3uls SUO S9SN pale|aJ pue SoI1|10e) Wk pue youed ,Suldasy 93 ,SWJey YsSi) (S9941 SBWISIIYD PUB SI9MO|) [BIUSWEBUIO 3201s Auasinu
40 Buisies ‘saydued 9sioy ‘spaeAsuln ‘spaeydlo ‘puejdosd palediid| :apnjoul Aew sasn ‘papn|oul 9q os|e Aew ‘uoilonpouad 4oy uonesdiill uo
juapuadap Aj30a4ip 30U 3jIYyM ‘sasn [eanyndli8e JaylQ "ash yons Joy [elpualod e Suiney 4o sdoud pazediidl Jo uoionposd syl 03 paloAdp Sealy

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

*98e401s 10npoJd wnajo41ad pue ‘Saluaulal ‘SalIPUNOY ‘S|[lwmes ‘@3elo0ls Juswdinba pue |eualew
‘saly|1oe} uonepodsuely ‘saiiAloe Suissadoud pue Suljquuasse ‘Sulinioejnuell (01 paliwl| 30U 2Je Ing ‘Opn|dul $asM "Salsuap asAo|dwa
Y31y 4o/pue s1oeduwil |EIUSLLIUOIIAUD 9J3ASS |ellualod JO 9sneaaq sashn pue| Jaylo Yyim a|qiredwodul aae 1eyl SalHAILIe |elIIsnpul 9|eds-a8.1e

|eriasnpu| AneaH

uondidsag

asn pueq ue|d |e1auan

sasn pueT Aluno)d uiay

D Xipuaddy

Ka|eA adojaiuy ay) 1oj ue|d wawabeuey USLINN pue 1es #T10Z

5-133



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

Appendix D

5-134



(SHVd) suoqgJedoupAy . . 961¢C uondYy |elpaway wiiaiu| s dnues|) s9|ld
J13ewoue JeapnuAjod ulz ‘peal 8960°811- v8zove -0GS€6 SIEpUIEd 13 JUDWISSASSY - uadQ AeyjiN 91SeM\ ‘LT 9MS - TP 1ue|d 92404 JIY 005000001000
BT (0TZ 3pI19) 0T-2L ‘6-TL ‘8-TL L
9Sal : - : alepwie 950|) ase) - para|dwo
[9sa1@ 9880°8TT 18€9'VE 055€6 lepwied paso|) ase) - pais|dwo) 1SN AU 2L 1SN 2 3LIS - 2b JUEld 33104 1Y TLE00LE090L
s (otz ©a19)
auljose : - : alepwie 9S0|) 9se) - pala dwo
ljosen S060°8TT 9L€9'V€E 0SS€6 lepwied paso|) ase) - paa|dwo) 15N AU 9-ZL 1SN 2 3LIS - Zb Ueld 32104 iy 92200L€0901
S (oTz ©a19) S-2L B
9Sal : - : alepwie 950|) ase) - para|dwo
[9sa1@ 7680°8TT 78€9'1E 055€6 lepwied paso|) ase) - pais|dwo) 15N AN 2L 1SN Z 3LIS - Zb 1Ueld 33104 Iy 0SE00£E090L
s 1T
wna|oJlad 19 ‘[uljose : - . Ilepwie 950|) ase) - para|dwo
|0433d J3Y1Q ‘duljosen 60'8TT SLEIVE 0SS€6 lepwied paso|) ase) - paya|dwo) 150 Arenin 2L 1SN Z 3HS - 24 3ueld 32104 41y S£2000000T L
auijosen ‘auajAx ‘(301) T . a Q1S dnues|y (vTZ3pIg) €21 B ‘T
SUSAIS0JOIDLIL ‘SUSN[0] ‘BUSZUSE ¥S80°8TT L9€9'VE 0SS€6 3epwied paso|) ase) - paia|dwo) AEIA 21 “T-ZL 2 SUS - Tt el 32404 A1V 8¢/7000000TL
¥880'8TT- VLEIVE 055€6 ajepuijed paso|) ase) - paja|dwio) ous dnueapy o ¥£/27000000T L
Asenpin Jalue|) 73S - T ue|d 2404 Jiy
2l
7680°8TT- TLEIVE 0SS€6 3epwied paso|) ase) - paa|dwo) 1sn A L.M___s_ T 31IS - T Jue|d 32404 Ay ZETO0LEO90L
S SyT 3pIg ‘CT-TL®
: - : alepwie 9S0|) °9Se) - pPala dwo
€860°8TT 69€9'V€ 055€6 lepwied paso|) ase) - pais|dwo) 150 Arein 6-TL LS T OUS - Zb JUEId 93104 A1y T€£2000000TL
XN €¥1 50719
10 |2n 10 8unes : - : dlepwi|e 950|) ase) - paya|dwo
['0 [3nd / 'O 3unesy €560°8TT 6LE9'VE 0SS€6 lepwied paso|) ase) - paya|dwio) 15N AJEIA §-TL 1SN T 4LIS - Zb Uld 59104 Iy €/€00LE090L
B
G/60°8TT- TIY9'vE 0SS€6 depw|ed paso|) ase) - paia|dwo) 150 A LM____\,_ £-T1 1SN T dMS - ¢ Jue|d d2Jo4 Iy | O¥ZZ000000TL
s 861 5414
uonein . - . Ilepwie 950|) ase) - para|dwo
ey ¥660'8TT 8LE9VE 0SS€6 lepwied paso|) ase) - paia|dwo) 15n AU 9-11 1SN T 211S = 25 3ueld 52104 1y TLEOOLEO9OL
91IS 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 1uejd 33104 Iy 0L€00LE090L
s S¥T 5d14
auljose . - : Qlepwie 950|) ase) - para|dwo
ljosen 1660°8TT 9€9'vE 0SS€6 lepwied paso|) ase) - paia|dwo) 15n AU =L 1SM) T 3115 -z 1Ueld 30104 Aty 69€00LE090L
2l
auljosen ¥660'8TT- YSEIVE 0SS€6 dlepwied paso|) ase) - paia|dwo) 1sn A _.M____\,_ €-T1 1SN T dUS - i Jue|d 4044V | 6E£Z000000TL
ro £8LE'8TT- 6088°€€ 0SS€6 3lepwijed paso|) ase) - paia|dwo) U et T£2000000T L
[9n4 / 10 Buiieay ‘auijosen ‘uonelny 15N Adeypial -T1 1SN T dUS - T ue|d 32404 JIY
911S T
uonein : - : alepwie 950|) ase) - para|dwo )
1Ry 9960'8TT 6L€9'VE 0SS€6 [epwied paso|) ase) - pais|dwo) 1Sn AU “LL 1SA T BYS - Z 1ueld 32104 Iy S8/7000000T L
s 4215019 0T
uoleln 3 - B alepwie 950|) ase) - para|dwo
ey L60'8TT 8€9VE 0SS€6 lepwied paso|) ase) - paia|dwo) 15N AeuA STL SN T 3LIS - 2 Ueld 30104 Aty ¥£€00LE090L
BT (vt oa19) T-TL R
uoljein : - : alepwie 9S0|) °@se) - pPals dwo
\' ¥860'8TT GSE9VE 0SS€6 lepwied paso|) ase) - paia|dwo) 1Sn AU To10 1S T 3118 = 25 Ul 32104 diy L¥€00LE090L
— . 96T¢ UoNdY [eIP3WSY WILIdIU| aus dnues|) S6 NIAMS 1B JUBWISSISSY
ve60'8TT 88EIWE -055€6 olepuied 8 JUdWISSassy - uadQ Arenpn Auj1oe4 VYO - T Jue|d 82404 JIY 0T9¢000000TL
— . 96T¢ UoIRY [elpaway WAy ays dnuea|) 8¢/ 3p|g 1e a8uey 3ull4
6960'8TT ¥129've 0556 Slepuljed 1 JUBWISSAsSY - uadQ Atenpin J3WI04 - Z DOV - T ue|d 92404 JIY 000t70000TA0A
ays dnuesy \ \ v1Z 8pIg €-7L )
9060'8TT- LTY9'VE 0SS€6 Slepwied anpeu| - uado AR ® ‘C-CL ‘T-TL T AMUS - depwied ‘Ch# | LZ/TO00000TL
it jue|d 2104 JIY - i JUB|d 32404 AIY
uldaouo0)d apo)d adAL
4O SJUBUIWEBIUOD [e1IUS}0d apnibuo | apnineT diz Ao snyels als Anjioe foNs aweN Aujioe /81S al reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-135



C¢T80'8TT- T0C9'vE T6S€6 slepuwied JUBWISSASSY S - U3dO ous (res 3pig) v £062000000TL
i 1sn Aeypia -G1 1SN G 3US - ¢ 1ue|d 32404 JIY
S (014
: - : alepwie UaWISSassy a1ls - uad
¢8L0°8TT T0C9'vE S6EC6 |lepwied b V 91S (0] 1SN0 AtedpiA “G1 1SN S 33 - Zb JUe|d 90104 1Y S06¢000000TL
SN L1
wna|0Jlad Jo : - : alepwie 3s0|) ase) - pa1a|dwo;
04194 18410 9S/0°'8TT 8TC9't€E 0S5€6 |lepwied pasod D - pa13| D 15N Asempng -G1 1SN S 3MS - Zb JUe|d 92104 1Y 99/£2000000TL
BN -SL7
auljose : - : alepwie 9S0|) @se) - pPala dwo
ljoseo 9680°'8TT 6609't€ 0S5€6 |lepwied pasod D - pa13| D 15N Aeapg T-61 1SN S 3LIS - 7 JUe|d 30104 Iy 86€00££090L
ainso|) aUs €7-G1 1 ‘TT-SL
: - : alepwie
99/0°'8TT 9TC9'vE 0SS€6 |lepwied 104 3191913 - uado 15N AR “TZ-GL S 3US - T JUB|d 20404 Iy 8€£¢000000TL
uoljeIn : - : depw|e 2nsop ous -Gl ‘vTI- wﬁ.ﬂ. mcm. °F ‘
einy 690T'8TT 6CT9VE 0SS€6 |epwied 104 3|q19113 - uadQ 15N AJeyn Gl "PT-91 "€T-91 "¢T-S1 1SN ‘INYVA G/C00LEO90L
13N4 S 3LIS - TP 1ue|d 32404 JIy
ous o9ses|ay
uoneiny 7890°8TT- S6E9'VE 0SS€6 dlepwied 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 dlepwied paso|) ase) - paia|dwo) 15N Azeap 0BJINS b BYIS - 7 JUB|d 39104 JIY £9766L€090L
BN NVIAINNYD dOYHLYON
auljose : - . Ilepwie 950|) ase) - para|dwo
ljoses 9990°'8TT 8079'vE 0S€€6 |epwied paso|d D - Pa13| D 15N Aeapng b 3LIS - 7 JUe|d 39104 Iy 66€00££090L
BN €T-€1 pue ‘ZT-€1 ‘TT-€1 ‘0T-€L
| an | wc_#mw : - : alepwie 9S0|) 9Se) - pPala dwo .
[10 [2n4 / |10 SunesH SLL0°8TT €8E9VE 0S5€6 |lepwied paso|d D - P319| D 1S AtedpiA 6-€L 1SN € 31 - 7t JUB|d 90404 Iy L€/2000000TL
211y 9¢
10 |9n 10 8uneaH ‘auijoses ‘|asal : - : dlepwye 950|) 9se) - parajdwo
[0 13nd / |10 3unesy ljosen ‘|9sald 69L0°8TT vev9ve 0S5€6 |epwied paso|d D - Pa13| D 15N Azeap “€1 1SN € 23S - 7 JUe|d 90104 1Y 6%/2000000TL
£ YC-€1 3 81
: - : alepwie 950|) ase) - para|dwo
TLLOBTT Y443 0S5€6 |lepwied pasod D - Pai”| D 15N Aempng -€1 1SN € 3MS - Zb JUe|d 92404 1Y L¥/2000000TL
211y LT
uonein . - . Ilepwie 950|) ase) - para|dwo
ey ST80'8TT 89€9'1¢€ 0S5S€6 |epwied paso|d D - Pa13| D 15N Azeap “€1 1SN € 23S - 7 JUB|d 92104 1Y 9¥/,2000000TL
Eal]
9¢80°8TT- 9TY9've 0S5€6 dlepwied paso|) ase) - paa|dwo) 1sn \c.mm m T-€1 1SN € 94S - ¢ 1Ue|d 92404 JIY S//2000000TL
aus LC-€S
6080'8TT- ¥8€9'V€ 0SS€6 dlepwied paso|) ase) - paa|dwo) 1SN >L.B____>_ % ‘GT-€1 ‘YT1-€1 ‘8-€1 ‘L-€1°9-€LS 9€/7000000TL
- -€1 ‘v-€1 € S - T Jue|d 92404 JIY
80°8T1- €9'VE 0S5€6 Slepuwie 94nso oS EeL €£2000000
¢ T VLES IEpuEd 40y 3)q18113 - uadQ 1SN Aenping R C-€1 € SMUS - ¢ JUB|d 92404 JIY veLe o
o . ) QS 8¢-€D
wnajoJiad 12410 ¢080°8TT €8E9VE 0S5€6 dlepuwied paso|) ase) - paia|dwo) 15N e JBUIIB) € 9UIS - 7 JUBld 92104 A1y 542000000TL
s ¢C-€S
€780°8TT- TOV9'vE 0S5€6 dlepwied paso|) ase) - paia|dwo) 1SN a.E____\,_ 8 TZ-€S dwns pue 0Z-€2 B 6T-€D 7S£T000000TL
B Ja1lIe|D € SMS - T JUB|d 92404 JIY
80'8TT- 68€9'17€ 0S5€6 dlepwied paso|) ase) - paia|dwo) ous ITE 9//7000000T L
1SN Aenin Jaljlie|) € dUS - iy Jue|d 92104 Iy
?I(& 211S dnuea Baly |0J1u0o
mcon‘_mwo‘:ﬂ;r_ JljewoJse ‘_mw_u_ﬁ;_on_ T/80°'8TT- T6E9'VE 961¢ alepujed JUSWISSasSY a}IS - CwQO u.>m S . v |043U0) 00600000TAOA
(sg0d) sikuaydiq pareurioypAIod -0SG€6 JeM[IN 1SNQ ‘8T dMS - Ti7 JUe|d 92404 JIY
uldaouo0)d apo)d adAL
4O SJUBUIWEBIUOD [e1IUS}0d apnibuo | apnineT diz Ao snyels als Anjioe foNs aweN Aujioe /81S al reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-136



o . 96T¢C Sulioyiuo s dnues|) eaJy |esodsiq (g31) suesog
¢880°8TL voESVE -095€6 sleptiled uoleayLIdA - uadg Arenpiny [AY1aUL - STOSS - Tt JUe|d 92404 Iy 006T0000TA0A
. . 96TC SurioyuoN 91s dnues|) ealy dn-uny
968081 VIEITE -05S5€6 cleptiied uoneaylIaA - uado Aeypin auIu3 - $10SS - 7 Jueld aoio4 yy | 000100001d00
. . 961¢C Sulioyjiuo s dnues|) ealy dn-uny
¢S608TI- LoEIVE -095€6 Sleptiied uolealLIdA - uado Atenpin auldu3 - ZTOSS - ¢ Jue|d 92404 JIY 00800000TA0A
. . 96TC SuionuoN 91s dnues|) eaJy Jajsuel]
crIT 8L creoe -0S5€6 SlEptiled uonesylIdA - uado Arenpin [9n4 - 800SS - ¢ JUe|d 92404 JIY 008£00001A0A
. . 961¢C Sulioyjiuo 21s dnues|) ealy dn-uny
€980°81T BLEITE -055€6 SIEpUEd uoneayliaA - uado Asenin auIdu3 - £00SS - ¢ Jue|d 92404 Uy 000z0000TA0a
3us (028 8pig)
‘8TT- : slepwie 950|) 9se) - paiajdwo
TTIT'8TT SCT9'veE TSS€6 [epwied paso|) ase) - pa13| D 15N AJEMIIA 2-81 1SN 8 3YS - 7 UE|d 99104 1Y T162000000TL
EIN €817
aujjosen ‘|asal ‘8TT- ' dlepwie 950|) ase) - pajajdwo
llosen ‘|@salg ¢60T'8TT 6TC9VE 0GS€6 [epwied paso|) ase) - paid| D 15N AN 1-81 1SN 8 3US - 7 Ue|d 32104 1Y T//£2000000TL
E21I 8-L1°L-L1'9-L1 1SN ‘TTL
959l ‘8TT- : slepwie 950|) 9se) - paiajdwo
|3s91d €/60°8TT 619°7€ 0GS€6 [epwied paso|) ase) - pa13) D 15N Ateapin ©Q18 ‘2 3LIS - Tb JUe|d 92104 1Y 8¢¢00L£090L
aus 91
‘8TT- ' dlepwie 950|) ase) - pajajdwo
1660°8TT S9T9'VE 0S5€6 [epwied paso|) ase) - paid) o) 15N AN /1 1SN £ 9¥S - 7 JUe|d 99104 1Y 0££2000000TL
aus St
wna|oJ1ad 4o ‘|asal ‘8TT- : slepwie 950|) 3se) - paia|jdwo
104334 43430 ‘|9sala £860°8TT 819°7€ 0GS€6 [epwied paso|) 3se) - paid| D 15N AJEMIIA -£1 1SN £ 9¥S - T Jue|d 99104 1Y 69£2000000TL
aus (€zz 3pig) 11
‘8TT- : dlepwie 950|) ase) - pajajdwo
€960'8TT 9619'V€ TS9G€E6 [epwied paso|) ase) - paid| o) 15N AN “/1 1SN £ 9% - 7 JUe|d 99104 1Y 806¢000000TL
7960'8TT- Y029'v€ T1S9S€6 Slepuwed JUdWISSaSSY AUS - uadQ U (62 3pig) 0162000000TL
1SN Aenpia €T-L 1SN L 39S - T JUe|d 92104 JIY
IO 7960°8TT- L6T9'VE TSS€E6 dlepuwled paso|) ase) - paja|dwio) ous (€2 Bpia) 6062000000TL
1930 ‘peaq “4addo) ‘auajAx ‘ausnjo 1Sn Aenjin CT-L 1SN L3S - T JUg|d 92104 JIY
3MS 7L 9018 v1-£2/01-£D/S
959l ‘8TT- : slepwie 950|) 9se) - paiajdwo
|3sa1d 8960'8TT T6T9'VE 05959€6 [epwied paso|D ase) - pa13) D 15N AJewpin ~£ SINVL £ LIS - T 3Ue|d 32104 A1 £9€00££090L
uoneiny 8560'8TT- L8T9'VE 0GS€6 dlepuwlied paso|) ase) - pais|duwio) ous 0£L 5018 99€004£090L
o 15N Aenpia =L INVL £ 3LIS - T JUe|d 32404 JIY
21IS 0/ 5019
959l ‘8TT- : slepwie 950|) 9se) - paiajdwo
|9s91d 8560'8TT 66T9°7€ 0S959€6 [epwied paso|D ase) - pa13) o] 15N AJeyIn €2 YNVL £ 3LIS - Zb Jued 99104 1y S¥€00££090L
uoneiny ¥160°8TT- TTC9'v€E 0GS€6 dlepuled paso|) ase) - pais|duwio) ous L5L 5018 S9€004£090L
o 15N Aenpia C-LMNVL £ 31IS - T 3Ue|d 32104 JIY
uoneiny 7¢60°'8TT- 6€EC9VE 0S5€6 Slepwied paso|) ase) - paia|dwo) ous ¢sLodd 97€00LE090L
o 1SN Aenping T-LJINVL £ 3LIS - T 3UBld 92104 JIY
SoIglIRsa 8860'8TT- T8T9'1¢€ 055€6 Slepwied paso|) ase) - paia|dwo) oS Lel £2C00£E090L
/ SUUAS [BJDUIA / JUBA|OS PIePPOlS 1SN Aenin Q79 £ LIS - Ty WUe|d 32104 I
s 6T-G1 ‘ST
wnajoJisd 43410 v180'8TT- 8LT9'VE 055€6 Slepwied paso|) ase) - paia|dwo) 1sn >L.mu____\,_ -G1 ‘TT-S1 ‘0T-SL ‘6-GL ‘8-G1 ‘£-S1 6547000000TL
B ‘9-G1 1SN G dUS - ¢ 1ue|d 92404 Iy
wnajo.ind ‘8TT- : dlepwie 950|) ase) - pajajdwo SHS - CHING ue|d 92404 JI
180 ‘BuIjoseD ‘|9sa1q ‘uoneIAY 9¢80'8TT 8C9vE 0S5€6 |epwied pasod J - Pa39| D 1SN0 AtedpiA 7-G1 1SN G 93S - ¢ 1ueld 441V £5/2000000TL
S S-G1 W
wina|0J1ad JaY31Q ‘auljosen ‘|asal ‘8TT- : dlepwie 950|) ase) - pajajdwo
| d 49430 ‘duljoses ‘|asalq ST80°'8TT 609'v¢E 0S5€6 lepuwied paso|) ase) - pa1d| o) 15N Atewpin €-G1 1SN S 3MS - 7 JUe|d 32104 A1 95/2000000TL
ERIR) ET) adAL
4O SJUBUIWEBIUOD [e1IUS}0d apnibuo | apnineT diz Ao snyels als Anjioe foNs aweN Aujioe /81S al reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-137



R . 0€TT SuioHuo ays dnues|) (243

T668°LTT TST6'VE - g4V spiemp3 uoneayuaA - usdo Aseyin QYIS - T - 95eq 90104 1Y SPAEMP] 00%Z8000TAOA
. . 0€TT SutioHuoN ays dnues|) e

CCI6'LTT 6L06'7€ 97556 a4V spiemp3 uonesyuap - uado Ateyin 31IS - T - 9seg 92404 JIY SpJEMpPT 00€£78000TAOA
LTI : €Tt spJem BULIOYUON ays dnuea) 91IS - T - 9seg 92404 1y SpJem

€968°LTT 69T6'VE b75E6 94V spiemp3 uonesyaA - uado Atewpn €EBNS-T 9 441y spiemp3 | 00£06000TAOA
: : 0€TT spJem 8uLIojIUO aus dnuead EMN| a9seq 92404 JIy Splem

€E68'LTT- 98€6'VE -575E6 a4V spiemp3 uoneauaA - uado AsenIn ¥ 9US - T - 9seg 44V spJemp3 | 00906000TAOA
LTI : OEll spJem BULIOHUOIN 23S dnuea) 9MS - T - 3seg 92404 JIy SpJem

€68°LTT YLE6'VE b75E6 g4V spiemp3 uonesaA - uado Asemin €CRAUS-T q 441y spiemp3 | 00S06000TAOd
[TT- : 0€TT spJem BULIOYIUON aus dnuead 9MS - T - seg 92404 JIy spJem

T68°L1T ETE6'VE -57SE6 a4V spiemp3 uoneayuaA - uado Ateain TTAAS-T q 44V spiemp3 | 00706000TAOA
LTI . OEll spJem BULIOHUOIN 23S dnuesp) 9MS - T - seg 92404 J1y SpJem

€068°LTT e ve b75e6 g4V spiemp3 uoneayaA - uado Aseyin 0C3uS-1T q 441y spiemp3 | 008££000TAOA
[TT- : 0€TT spJem BULIOYIUON aus dnuea) 9MS - T - aseg 92404 1y spJem

68/8°LTT VCE6'VE 97556 a4V spiemp3 uoneayaA - uado Aren 6T9US-T q 44V spiemp3 | 00£££000TAOA
LTI : Oell spJem BULIOHUON 23S dnueap) 9MS - T - seg 92404 J1y SpJem

6688°LTT SIV6'vE -575E6 g4V spiemp3 uonesyLaA - usdo Ateyn 8T3US-T q 441y spiemp3 | 009££000TAOA
[TT- : 0€TT spJem BULIOYIUON aus dnuead 9MS - T - seg 92404 JIy spJem

6/488°LTT 80¢6'7€E 97556 a4V spiemp3 uoneayuaA - uado Atean LTRUS-T q 44V spiemp3 | 00S££000TAOA
LTI : OEll spJem BULIOHUON 23S dnuesp) 9MS - T - seg 92404 J1y SpJem

8888°LTT S9E6'VE -97SE6 g4V spiemp3 uonesyLaA - usdo Asean 9T 3US-T 9 441y spiemp3 | 00¢9.000TAOA
LTI . 0€Tl spJem BULIOYIUON aus dnuead 9MS - T - 9seg 92404 J1y SpJem

TC88LTT LT6'VE -b7556 g4V spiemp3 uoneayaA - uado Ateyin TTaUS-T a9 44V spsemp3 | 00T9£000TAOA
[TT- : €Tl spJem BULIOYUON ous dnuespd 91IS - T - seg 92404 JIy spJem

6988°LTT 91€E6'VE 57SE6 a4V spiemp3 uonesyaA - usdo AdeIA OT3US-T q 44l spJemp3 | 0009/000TAOA
R . 0€TT ulionuo 91 dnues|) /6€

6588°LTT 9TT6'vE I g4V spiemp3 uoneayaA - uado Ateain IOV - T - a5eg 90104 A1y SpIemp3 0065£000TAOA
R . 0€TT Sunonuo ays dnueapd LLE

LIT6°LTT 7906'7€ 57556 a4V spiemp3 uoneayuaA - uado Aseyn 30V - T - 35eg 32104 1y SpIEMp3 009%7£000TAOA
T . 0€TT Sulioyiuo 21s dnues|) /9¢€

€C06'LTT T6T6'VE - g4V spiemp3 uoneayaA - uado Ateapn IOV - T - 356 92104 A1y SpIemp3 00St£000TAOA
} . O€TT SuriojuoN a1s dnues|) S9¢

STT6'LTT 806'17€ 57SE6 a4V spiemp3 uoneayuaA - uado Aseyin 30V - T - 35eg 32104 Iy SpIEMp3 00¥¥7£000TAOA
R . 0€TT SuriojuoN aus dnuea|d 443

Yov8’LTT 9888'v¢E -b75E6 g4V spiemp3 uoneayaA - uado Adeun IOV - T - a5eg 92104 A1y SpIemp3 00€£000TAOA
. . 96TC Suiojiuo 1S dnues|) 15n doys

¢r808TT coeowe -055€6 olepuied uoeslLIdA - uado Atenpin Alanieq - 9701S - T 3ueld 92404 41y 009800001A0A
corr . 96TC ulioluON 9IS dnues|) 1SN Supjea pue yoesysem

vIBO'8TT L0cowe -055€6 clEptied uoneallIdA - uado Arewupin 3|dIY3A - ¥001S - ¢t 3ue|d 92104 JIY 00££00001d0A
. . 96TC Suioyiuo 1S dnues|) ealy dn-uny

1680°8TT SYIve -055€6 olepuied uonealldA - uado Atenpin auI8u3 - 220SS - T 3ue|d 92404 A1y 00z£00001A0a
corr . 96TC ulioluoN 91s dnues|) ealy |99

va80'8Tl vIEIvE -055€6 clepulEd uoreayLIdA - uado Atenin 9SION - 0TOSS - T 1ue|d 92404 JIY 001000001d0A
. . 96TC Suioyiuo 1S dnues|) ealy dn-uny

LE808TT verove -055€6 olepuiied uoeallIdA - uado Atenpin auI8u3 - 6TOSS - T 3ue|d 92404 JIY 002100001A0a

ER) ET o) adAL
4O SJUBUIWEBIUOD [e1IUS}0d apnibuo | apnineT diz Ao snyels als Anjioe foNs aweN Aujioe /81S al reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-138



8T68°LIT- | 9976VE 0Tt g4V spiemp3 ButioyuoW SUS ANUBAD | ) 116 - 1 - aseq 20104 iy SpIEMPI | 00SS8000TAOA
-775€6 uoeallIdA - uado Atenpin ’ ’
vS68°LTT- v26've OFTT g4V spiemp3 8uiojuon SuS ANUeID G- 1 - aseq 20104 spiemp3 | 000T8000TAOA
-¥7S€6 uonesyuaA - uado Asexin : :
688 LTT- 8TV6vE Ottt g4V spiemp3 ButiojuoN SUSANUBAD | o 61 - aseg 32104 1y spiemp3 | 00608000TA0A
-72S€6 UoIBIYIIA - URdQ Atenpin ’ ’
6v88°LTT- 166V OFTT g4V spiemp3 3utiojUO ausdnuesp | 9)S - T - @seg 92404 Iy Spiemp3 | 00808000TA0A
-¥7S€6 uonesyuaA - uado Asepin : :
8T68°LIT- | 96E6VE Ottt g4V spiemp3 ButiouON SUSANUBAD | o e 1 - aseg 32104 iy spiemp3 | 00£08000TA0A
-¥ZSE6 uonedyaA - uado Asexpin : :
vT88'LTT- S876'7E OFTT g4V spiemp3 uliojuoN s dnues|) GS @MS - T - @seq 92404 JIy spiemp3 | 00T68000TAOA
-¥7S€6 uonesyuaA - uado Atenpn . :
7L88'LTT- | 80€6'VE Ottt g4V spiemp3 Butiouo SUSANUBAD | e 1 - aseg 32104 iy spiemp3 | 00068000TA0A
-¥7SE6 uonedyaA - uado Asexin : :
€888 LTT- | CTLT6'VE OFTT g4V spiemp3 8uiojuon SUS ANUBID 6 - 1 - aseq 20104 1y spiemp3 | 00688000TA0OA
-¥7SE6 uonedyUaA - uado Asexin : :
€788 LTT- | LTT6'VE OETT g4V spiemp3 ButioNuON SUSANUBAD | o 1 - aseg 32104 1y spiemp3 | 00888000TA0A
-¥7S€6 uonesyuaA - uado Atenpn : :
€788 LTT- | E€vT6vE OFTT g4V spiemp3 sutiojyuon Sus dnuead o C 1 - aseq 20104 iy spiemp3 | 00Z¥8000TAOA
-¥7SE6 uonedyuaA - uado Asexpin : ;
€/88'LTT- | SvT6vE OFTT g4V spiemp3 ButiouoN SUSANUBAD | e T - aseg 32104 1y spiemp3 | 00T¥8000TA0A
-¥7SE6 uonesyuaA - uado Atenpn : :
LV88°LTT- | 8IT6VE Ottt g4V spiemp3 Butioyuon USANUBAD | 16 1 - aseg a0104 iy spiemp3 | 000¥8000TA0OA
-¥7S€6 uonedyUaA - uado Asexpin : :
6588°LTT- | SET6VE 0Tt g4V splemp3 8uLIojUOW SUSANUBAD | o) 61 - aseg 30104 iy spiemp3 | 006£80001A0Q
-v7S€6 uoneayldA - uado Areupin : :
YI68°LTT- | 68T6VE 0Tt g4V spiemp3 Butioyuon USANUBAD | o 1 aseg 0104 iy spiemp3 | 00¥6£000TA0Q
-¥7S€6 uonedyuaA - uado Asexpin : :
£568°LTT- 6T6'7E OTT g4V spiemp3 ButioNuON SUSANUBAD | o) oo 1 - aseg 32104 iy spiemp3 | 00£6£0001A0A
-775€6 UOIIBIYIIA - USdQ Asenpin ’ ’
6968°LTT- | TLIEVE 0Tt g4V spiemp3 ButiouON SUSANUERI) 1 i - 1 - aseg a0104 iy spiemp3 | 0076£000TA0OA
-¥7S€6 uonedyuaA - uado Asexin : :
9668°LTT- | 8ST6VE OFTT g4V spJemp3 SULIoYUON SUSANUBID | 61 - aseg 32104 iy spiemp3 | 00T6£0001A0Q
-77S€6 UoIIBIYIIA - USdQ Asenpin ’ ’
S006°LTT- 8ET6'VE Ottt 84V spiemp3 uliojuoN a1 dnuea|y € 9MS - T - 85eq 92404 JIy sp1emp3 | 00¥£8000TAOA
-¥7S€6 uonesyuaA - uado Asexin : :
62T6LTT- | YL06VE Ottt g4V spiemp3 ButioUoN SUSANUBRD | ) 61 - aseg 32104 1y spiemp3 | 00££8000TA0A
-¥ZSE6 UOIIBIYIIIA - USdQ Atenpin ’ ’
7868°LTT- TVI6'vE Ottt 84V spiemp3 uliojuoN 1S dnues|) T 9MS - T - 8seq 92404 JIy spiemp3 | 00Z£8000TA0A
-¥7S€6 uonesyuaA - uado Asexpin : :
Suliojiuo 9IS dnuea
1os S06°LTT- 99T6'vE -mMmHm g4V splemp3 co:muc_a>-_w_mao NB____\,_ ° aus - T - aseg wwwm g spiempg | 001480001000
Suluoyiuo 91Is dnuea
1868°LTT- | LET6'VE ,mw.mma g4V spiemp3 wonesLIan ._D_mao NE____\,_ P aus - - aseg wwwm Iy spiempy | 00978000100C
0€TT SurioluoN ays dnues|) [S743
[968°LTT- | TVT6VE 75E6 g4V splemp3 uoneayuaA - usdo Aseyin ! S)S - T - 9seg 90104 Jly spiempy | 005¢8000TA0A
uJaouo apo adA
0 mEmc_EmEo%_m_Emsn_ apnyBuo | spmie] m_No Ao snieis aNs a___om“_ws_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-139



R . 0€TT } aus dnuea|) €LC
TTL8LTT 68L6'V7€ - 44V spiemp3 anpeu| - uadQ Aseiin 3MS - OT - 35eg 92104 A1y SPIEMP] 00666000140
R . 0€TT : aus dnuea|) 144
088°LTT LL96'VE - g4V spiemp3 anipeu| - uado Asean 3MS - O - 56 99104 1Y SPAEMP3 00866000TA0A
e . 0€TT Suliojiuo s dnues|) EMS
TEVSLTT £866'17€ bZ5E6 g4V spiemp3 uoneayuaA - uado AJenIA 3MS - OT - 358g 92104 A1y SPIEMP] 00£66000TA0d
. . 0€TT surioyuo aus dnuea|) aT
L9T8°LTT 6566'77€ -bz5e6 g4V spiemp3 uonesyLaA - uadg Adeyin 31IS - 0T - 95eg 92404 JIy SpJemp3 00966000TAOA
— . 0€TT SulIo}UON aus dnueapd VI
vr8LTIT 666V7€ 756 g4V spiemp3 uoneaaA - uado Asemin 3MS - OT - 358g 92104 IIy SPIEMP3 00€£86000TA0A
0€TT aus dnuea|) 89t
: - . splem aAoeu| - uad
TTTI8LTT 606617 - g4V spiemp3 11oeu| 0 Aseypin 3OV - OT - 95eg 92104 I SpIemp3 00¢86000TA0d
0€TT aus dnueapd L9Y
[TT- : spJem dAIRdeU| - uad
LTI8LTT 1086'v€ 7SE6 84V spiemp3 13oeu| o] ArenIA 30V - 0T - a5eg 22104 1y spiempg | 00T86000100A
0€TT aus dnuea|) 99t
: - : spJem aAoeu| - uad
LYS8LTT 966 7€ 97556 g4V spiemp3 11oeu| 0 Atepn 3OV - 0T - 956 92104 41y SpIEMp3 00086000TA0A
0€TT 21s dnues|) 591
[TT- : spJem dAIRdeU| - uad
S6Y8'LIT 7566'7€ b7SEE g4V spiemp3 1oeu| o] ALEUIA 30V - 0T - aseg 2104 1y spiempy | 006FET00TA0A
0€TT a1s dnues|) vov
: - . splem aAoeu| - uad
9298'L1T 6566'17€ -b75E6 g4V spiemp3 11oeu| 0 Aseyin 3OV - 0T - 956 92104 41y SPIEMp3 008T¢100TAOd
0€TT aus dnueap) €9y
[TT- . spJem dAIRdeU| - uad
€LV LTT 866'V€ 9756 a4V sp. P3 1oeu| (0} AJeYIA 0V - 0T - 958 92104 JIy SPIEMP] 004T¢100TAOA
0ETT 1S dnues|) 9%
[TT- : spJem dAIdeU| - uad
TEVSLTT 7566'VE€ b7SE6 g4V spiemp3 eu| o] el 30V - 0T - a5eg 22104 11y spiempg | 0091E1001A0A
0€TT aus dnueapd 8TY
. - : spJem aAoeu| - uad
T0L8LTT 68L6'V7€ 57SE6 44V spiemp3 1oeu| 0 AteIA YOV - OT - 35eg 82104 1y SpieMP3 00€0¢T00TAOd
0€TT a1s dnues|) ¥Se
[TT- : spJem dAIRdeU| - uad
TUSLTT 9€86'E b7SE6 g4V spiemp3 eu| o] eI 30V - 0T - 358G 29104 A1y spiempg | 00€0Z1001A0A
. - : 0eTT splem wc_LOu_:O_\/_ aus Q:me_u - - 9seg 32104 JIy spiem
LLT8LIT 8566'17€ -b7SE6 94V spiemp3 uoneauaA - uado Asexpin ar-ot 9 4 JIv spiemp3 00T0ZT00TAOd
LT1T- : OETL spiem BULIOHUON aus dnuea)y - 0T - 9seg 92404 JIy spJem
LT LTT £966't7€ 766 94V spiemp3 uoneayLaA - uado AteMIA JT-0T d 4 JIV spiemp3 0000ZT00TAOA
. - . OeTT splem MC_‘_OH_CO_)_ Sus Q:cmm_u 91IS - T - 9Seg 92404 1Y/ SpJem,
S9/8°LTT €6C6'VE -b7SE6 44V spiemp3 uoneayuaA - uado Asexpin 891S-T d 441V spiemp3 00£81100TA0A
: - : 0eTT spJem wc_.hOu_:O_\/_ ous Q:me_u 9}IS - T - 9seg 92404 Iy spJem
S688°LTT LLTB'VE 975E6 g4V sp. P3 uonedyLaA - uado Atenpin 899US-T 4 441V sp pP3 0098TT00TAOA
. - . O€Tl spiem m:tou_co_)_ 2us Q:Cmm_u 911G - T - 9seg 92404 Jly spiem
8€68°LTT 0e6've 47SE6 44V spiemp3 uoneayuaA - uado Asexiin L[99S -T q 44y spiemp3 | 00S8TT0O0TAOA
: - : 0eTT spiem MC_LOH_:O_\,_ Sus Qjcmw_u 9}IS - T - 9seg 92404 1y spJem
TS8Y'LTT 69€6'V7E 975E6 g4V sp. P3 uonedyLaA - uado AdedIA 993US-T 4 441V sp pP3 0078TT00TAOA
. - . O€Tl spiem m:tou_co_)_ 2us Q:Cmm_u 911G - T - 9seg 92404 Jly spiem
2068°LTT 6EE€6'VE I 44V spiemp3 uoneayaA - uado Aseyin G991S-T q 4 JIy spiemp3 | 00858000TA0A
: - : 0eTT spJem MC_LOH_:O_\,_ Sus Qjcmw_u 9}IS - T - 9seg 92404 1y spJem
C8LYLTT 876 VE -y75es g4V sp. P3 uonedyLaA - uado AdedIA 799US-T 4 441V sp pP3 00458000TAOA
. - . O€Tl spiem m:tou_co_)_ 2us Q:Cmm_u 911G - T - 9seg 92404 Jly spiem
LL88LTT 6SY6'vE I 44V spiemp3 uoneayaA - uado Asemin 79°1S-1 q 4 JIy spiemp3 | 00958000TA0A
uldaouo0)d apo)d adAL
4O SJUBUIWEBIUOD [e1IUS}0d apnibuo | apnineT diz Ao snyels als Anjioe foNs aweN Aujioe /81S al reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-140



L198°LTT- 7968 v€ -WMMMm g4V spiemp3 co_uw“mww_\,“n.v_ﬂ_‘wao mu_M._M“_F___W/_w_U a3 - 7 - aseq M%._Ho“_ 1Y spJemp3 00¢60T00TAOA
Vo8 LTT- V.68'VE -Mwmﬁmmw g4V spiemp3 corwummwnn.v_w_wao mu_M_M“_F___M_w_U 33 - 7 - aseg M%‘_M“_ 1Y spJemp3 006£0T00TAOA
0€TT Suliojiuo s dnues|)
Vov8’LTT- 9888'7¢ 9756 g4V spiemp3 uonedyLIaA - Uado AtenIN €TCS - T - 9seg 90404 JIY spJemp3] 008£0100TAOA
wser | eomve | OUL | geenps | BHOWON TTmmED [T T 0% T oraraoq
sowirr- | smeve | UVl | ey | o Bwowen T amedmen | TG o ornrao0
L8 LTT- LELBVE -WMMM& 94V spiemp3 cozwunmw\_.“n.v_\_.“_mao wu_NM“_FH_M_m_U 90V - 7 - 9seg Mwwou_ 11 Splemp3 00€90T00TAOA
€T68'LTT- ¥918'v¢€ -WNmMMm 44V spiemp3 paso|] ase) - paja|dwio) wu_M._M“_FH_W,_w_u J0V - 7 - aseg Mw.wou_ 11 SpJemp3 00¢90100TAOA
V68’ LTT- L9T8'VE -WMmHMHm g4V spiemp3 co_h““mw\_.“n.v_\—“_wgo wu_M._MHJ_W,_m_U J0V - 7 - aseg mwwwou_ 11 SpJemp3 00T90T00TAOA
e | omsve | DL | qepenpy | Bomen TamdneRn T e onnraon
LSL8LTT- 8818'VE -WMmHMHm g4V spiemp3 co_h““mw\_.“n.v_\—“_wgo wu_M._M“_FH_W,_m_U J0V - 7 - aseg WWWOm 11 SpJemp3 00£10T00TAOA
st | wieve | CUL | gwepenpy | o Bemwen Twsdnen T 06 ogrnraon
LELYLTT- | LLL8YE mNmMmH . 84V spiemp3 " o:mwummw_\,“n.v_n_w do B_MM“_,___W”_U 30V - 7 - aseg wwwo iy spiempg | 005Y0100T00C
L188°LTT- 9LL8'VE -WMMMm g4V spiemp3 co_umwumumwnw_\b_wao wu_MLMHc_w/_w_u 70V - Z - 9seg wMLNOu 11 SpJemp3 00¥70100TAOA
£898'/TT- | 9TI6VE mMmH . 84V spJemp3 cozmummw_nn.v_o_& o B_MM“_,__H_U 30V - 7 - seq wﬂo 4y spiempy | 0OTE0T001AOA
7668°LTT- €68'7¢€ -WMMMm g4V spiemp3 paso|) ase) - paja|dwio) wu_MLM“H_W,_w_u JOV - T - aseg MMLNE 11y spiemp3 000€0T00TAOA
0€TT Sulioyiuo 21s dnues|)
vov8’LTT- 9888'7¢ 97556 94V spiemp3 uoneayaA - uado AdedIA £9T - 9seg 92404 Iy spiemp3 00¥S¥100TAOA
0€TT ESTRS LI 1S dnues|)
vov8’LTT- 9888'7¢ -y75e6 g4V spiemp3 uonedyLaA - uado AdeYIA GT - 9seég 92404 JIV Spiemp3 00€S¥100TAOA
6188'LTT- 8L66'17€ .WMMM@ g4V spiemp3 aAipeu| - uado wu_NMHc_w/_w_u auS - 0T - wmmmmwmuwon_ 11 Splemp3 006¢0T00TAOA
CESY'LTT- 8866'7¢ ,WMMMm g4V spiemp3 aneu| - uado wu_NM“_F_h_w/_m_u a¥s - 07 - mmmm_mwmuwo“_ 11V SpIemp3 008¢0T00TAOA
I8 LTT- 6L66'17€ .MNmMMm g4V spiemp3 anipeu| - uado wu_MLM“_—H_w/_m_u auS - 0T - wmmmhwwwon_ 11 Splemp3 00SsTO0TOO0TAOA
9068°LTT- S9L6'VE -WMMM@ g4V spiemp3 aneu| - uado wu_\m;m““_w/_m_u 3US - 0T - wmmmmwmuwon_ 11V Splemp3 00¥10T00TAOA
9GER’LTT- 7966°7€ -WMMM@ g4V spiemp3 aneu| - uado wu_\m;m““_w/_m_u 3US - 0T - wmmmwwmuwon_ 11V Splemp3 00¢10T00TAOA
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-141



. . 0€TT s dnues|)
€988°LTT- 806'7€ 44V spiemp3 paso|) ase) - paia|dwo) 69 d1IS - C - 9seg 92104 JIyY spJemp3 | 00€LTT00TAOA
-VTSE6 Asenin
ealy adel0l1s
o . 0€TT - 8ULIOYUOIN ays dnuea|) Od 21Se\ 95Bg INOS JaWIOS 002/T100TAO
YI88°LIT €006't€ - 94V spiemp3 uoneayLaA - usdo Ate 1 a4 Z/T100TA0A
G S - 7 - 9seq 92404 JIy spiemp3
R . 0€TT Suliojuo 9)s dnues|) ve
60T6°LTT 8C/8'V¢E -bz5E6 g4V spiemp3 uoneayuaA - uado Ateu 31§ - 7 - 958g 92104 Iy SPAEMPT 006ST1T00TAOA
lli3puen
[TT- : OELL spJem; BULIOHUOA aus dnuespy AJellues pauopueqy aseg yino
188°LTT S698'v7€ - g4V spiemp3 uoReayLIAA - ado AteIN 1UBS pauopueqy aseq Yyinos 008ST1T00TAOd
6¢C 9US - C - 3seq 92404 1Y spiemp3
R . 0ETT Suroyuo Q1S dnues|y Y44
LY98'LTT €16'VE b7SE6 84V spiemp3 UoneaLIaA - Usdo oUs - 7 - o568 92104 A1y spiempy | COLSTTO0TAOA
R . 0€TT SuriojuoN aus dnueapd Tee
VL8 LTIT 7S88'v¢ -bzCe6 94V spiemp3 uoneauaA - uado fie 3MIS - 7 - 958Q 92104 1Y SPAEMP] 009s1100TAOA
LTT- : OELL spJem; BULIOHUOA aus dnuespy 91IS - 7 - 3seg 92104 J1y SpJem
€698LTT €006't€ 756 44V spiemp3 uoneayuaA - uado AEUIA TCRUS-¢ | 44y splemp3 | 00€¥TTO0TAOA
R . 0€TT SulIo}uoN aus dnueapd asT
TLL8LTT 7868'€ -575E6 g4V spiemp3 uoneayuaA - uado AteIN 31§ - 7 - 958Q 92104 1Y SPAEMP] 00¢v1100TAOd
R . 0€TT SuriojuoN aus dnueap) VST
€8/8LTT 9868't7€ 756 g4V spiemp3 uoneaLaA - uado AEUIA 3YS - 7 - 35eg 92104 J1Y SPIEMP3 00T+¥1100TAOd
0€TT Sulioyiuo 21s dnues|) Auoed
¥S98°LTT- €V68'vE 94V spiemp3 - ) Sulured) Sunysi4 aui4 aseg yinos 000tTT00TAOd
-7CS€E6 uonedIylIdA - uadp Aenpn
T 9MUS - T - 9seg 32104 1y spJemp3
R . 0€TT Sulioyjiuo 21s dnues|) T
8788°L1T £098'v€ -b7SE6 g4V spiemp3 uoneauaA - uado AteIA 3YS - 7 - aseg 0104 A1 SPIeMp3 00/z1100TAOd
R . 0€TT ulionuo 91 dnues|) ITT
G788LTT L698'V€ 766 94V spiemp3 uonesyuaA - uado Atenpin 1S - 7 - 9seg 92104 JIY SpJemp3 009Z1100TAOd
R . 0€TT SuriojuoN ays dnueapd 0Tt
1898LTT 86S8'v7€ -b7SE6 94V spiemp3 uoneauaA - uado AteIA 3YS - 7 - aseg 32104 J1Y SPIeMp3 00szTT00TAOd
T . 0€TT Sulioyiuo 21s dnues|) 60T
€ST6LTT SEL8VE 766 94V spiemp3 uoneayLaA - uado Atepn QXIS - 7 - 958q 2104 1Y SPAEMP] 00vZ1100TAOd
. . 0€TT SurioyuoN 91s dnues|) 30T
8TI6°LIT 99/8'v€ -b7SE6 g4V spiemp3 uoneayuaA - uado fue 3YS - 7 - aseg 0104 J1Y SPEMp3 00TTTT00TAOd
R . 0€TT SuLIo}UON aus dnueapd L0T
TL68LTT 89/8'V7€ 975E6 g4V spiemp3 uoeslLIaA - uado Alepn 31IS - 7 - aseg 92104 A1y SpIemp3 000TTTO0TAOA
} } 0€TT ENSVEIA a1s dnuea|y 90T
SCT6'LTT 6TL8'VE 47SE6 94V spiemp3 uoneayuaA - uado ALeNIA 3YS - 7 - 35eg 2104 J1Y SPIEMP3 0060TT00TAOA
R . 0€TT Sulionuo 9IS dnues|) 50T
€16°LTT €EL8'VE 7SE6 g4V spiemp3 UORESUIBA - USED AJeUIA S - 7 - 358 92104 Iy SPIEMP3 0080TT00TAOA
. . 0€TT uliojuo 91 dnues|) 0T
8868°LTT €LL8'VE I 94V spiemp3 uoneayuaA - usdo Ateupn Q1S - - 958q 92104 1Y SPAEMP] 00S60T00TAOA
R . 0€TT SuriojuoN aus dnues|) €0T
998°LTT 1988'v€ 7cEE g4V spJemp3 uonesyLSA - Usdo ATCUIA aUS - 7 - 958 92404 JIV SPIEMP3 00760T00TAOA
) } O€TT Sulio)uoN a1s dnuea|y 201
£998°LTT 9/88'v€ I 94V spiemp3 uoneayuaA - usdo Ateupn 3MIS - 7 - 958q 92104 1Y SPAEMP] 00€60100TAOA
ERIR) ET) adAL
10 SIUBUILEILOY [eNUS10d apnubuo | apnineT diz Ao snieis als Anjioe foNs aweN Ayj1oed /a1 dl reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-142



0T-d

998'/TT- 6706'vE 0Tt g4V spemp3 8uiojuon SUS ANUBID | 16 - 7 - aseq 20104 iy SpIEMP3 | 009TOTO0TAOA
-775€6 uoeallIdA - uado Atenpin ’ ’
90/8'LTT- | 8LO6'VE OFTT g4V spiemp3 8uiojuon SUSANUBID | o s - 7 - aseg 32104 1y spiemp3 | 00£00TO0TAOA
-¥7S€6 uonesyuaA - uado Asexin : :
9€/8°LTT- | TLO6VE Ottt g4V splemp3 utIojuON SUSANUBAD | 0 s - 7 - aseg 32104 1y spiemp3 | 00Z00100TAOA
-72S€6 UoIBIYIIA - URdQ Atenpin ’ ’
8C/8'LTT- | SLO6'PE OFTT g4V spiemp3 3unonuopN SUSANUBID | oo s - 7 - aseg 32104 1y spiemp3 | 00TO0TO0TAOA
-¥7S€6 uonesyuaA - uado Asepin : :
7658°LTT- | ¥206'vE Ottt g4V spiemp3 ButiouON SUSANUBAD | o6 -7 - aseg 32104 1 spiemp3 | 00000T00TAOA
-¥ZSE6 uonedyaA - uado Asexpin : :
. . 0€TT Suuonuo ays dnues|) 9D 1s9 au1du3 ¢ Sulp|ing
ST98'LTT- | 8E06'VE 7oEE g4V spiemp3 UonELAA - Uado Asedin ! 98 M“_m -7 - aseg 92104 Iy mﬂ_:@snm_ 00£86000TA0A
[TUSLTT- | ¥868VE Ottt g4V spiemp3 Butiouo SUSANUBAD | o 67 - aseg 32104 1y spiemp3 | 00986000TA0A
-¥7SE6 uonedyaA - uado Asexin : :
) . 0€TT SuriojuoN 215 dnueap) avs
€658°LTT- | 8T06'VE b75E6 g4V spJemp3 woneayuan - uado KA _ 31S - 7 - a5eg 20104 Iy spiempg | 00586000T00C
) ) 0€TT SULIO}UOIA ays dnuea) V8
€198°LTT- | ¥I06'%E 7oEE g4V spiemp3 uoneayuaA - uado Asedin ! 931S - 7 - aseg 22104 A1y spiempy | 00786000TA0C
vE98'LTT- 206V OFTT g4V spiemp3 sutiojyuon SUSANUBID | o s - 7 - aseg 32104 1y spiemp3 | 00€2ZT00TAOA
-¥7SE6 uonedyuaA - uado Asexpin : ;
7298’ LTT- | SS06'vE OFTT g4V spiemp3 ButiouoN SUSANUBAD | o 6 - 7 - aseg 32104 1 spiemp3 | 007¢z100TAOA
-¥7SE6 uonesyuaA - uado Atenpn : :
658°LTT- %06 vE Ottt g4V spiemp3 Butioyuon USANUBAD |0 116 - 7 - aseg 2104 iy spiemp3 | 00T¢Z100TAOA
-¥7S€6 uonedyUaA - uado Asexpin : :
€858°/T1T- | 80T6¥E 0Tt g4V splemp3 8uLIojUOW SUSANUBAD | 0 6 - 7 - aseg 32104 1y spiemp3 | 0002Z1001A0A
-v7S€6 uoneayldA - uado Areupin : :
. . 0€TT 1S dnues|)
vE98'LTT- | 8906VE g4v spiemp3 | paso|) ase) - paie|dwo) 6L 3WS - 7 - 95eq 92104 Iy SPIEMPI | 00£0ZTO0TAOA
-¥7S€6 Asexpin
. . 0€TT 21s dnues|)
G898°/TT- | €L06'F€E g4v spiemp3 | paso|) ase) - pars|dwod 8/ 9US - 7 - 95eg 92104 Iy SpieMp3 | 0090Z100TAOA
-¥7SE6 ST
€EL8LTT- | L606'VE 0Tt g4V spiemp3 ButiouON SUSANUER 1) o1 - 7 - aseg ad104 iy spiemp3 | 00502100TAOA
-¥7S€6 uonedyuaA - uado Asexin : :
] ] 0€TT Suronuo 21S dnues|) S31}[10B4 PALIOSSY dseg Yinos p|O
€898°/1T- | TvO6¥E 7oEE g4V splemp3 uoneayuaA - uado Asedin ! 9L E__m - Nm sseg 92104 L_u WENN_E 00¥0ZT00TA0d
vZ68°LTT- 8006 7€ Ottt 84V spiemp3 uliojuoN a1 dnuea|y S/ WS - 7 - 8seq 92404 JIy spiemp3 | 00T6TT00TAOA
-¥7S€6 uonesyuaA - uado Asexin : :
79/8°L1T- | 6V06'7€E Ottt g4V spiemp3 ButioUoN USANUBRD | ) 67 - aseg 32104 iy spiemp3 | 0006T100TA0A
-¥ZSE6 UOIIBIYIIIA - USdQ Atenpin ’ ’
LLLS'LTT- LL06'VE Ottt 84V spiemp3 uliojuoN 1S dnues|) €/ WS - 7 - 8seq 92404 JIy spiemp3 | 0068TT00TAOA
-¥7S€6 uonesyuaA - uado Asexpin : :
86/8°LTT- | S806VE OTT g4V spiemp3 ButioUoN USANUBID | ) 67 - aseg 32104 iy spiemp3 | 0088T100TAOA
-¥7S€6 uonesyuaA - uado Asexpin : :
€088'LTT- 8706 7€ 0Tt g4V splemp3 uliojuoN 1S dnues|) T/ ¥S - 7 - 8seq 92404 JIy spiemp3 | 00S£1T00TA0A
-¥2SE6 UOIIBIYIIA - USdQ Atenpin ’ ’
. . 0€TT Suioyiuo 1S dnues|)
SE88/TIT- | ¥606'7€E 75E6 g4V spiemp3 wonesyiap - uado K 0L US - 7 - 95eg 92404 Iy Spiemp3 | 00v.T100TA0A
uJaouo apo adA
0 mEmc_EmEo%_m_Emsn_ apnyBuo | spmie] m_No Ao snieis aNs a___om“_ws_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-143



T1-da

O€TT 91S dnues|) pET
LT1T- ' spiem 3A1OeU| - uad
7989°LTT SLT6'VE -575E6 44V spiemp3 11%eu| (o] Atedpn 0V - Vi - 35eg 32104 JIY SpIEMP3 00€80T00TAOA
0€TT aus dnues|y 1zt
1T : spJem aA1deU| - uad
9669°LTT 9806'V7€ 57556 44V spiemp3 11oeu| (o] Atean IOV - Vi - 35eg 30104 Iy SPIEMP3 00¢80100TAOA
0€TT 91s dnues|) 6TT
LT1T- ' splem aA1deU| - uad
9L69°LTT €606'7€ -575E6 44V spiemp3 11%eu| (o] Aseapn 0V - Vi - 35eg 30104 JIY SpIEMP3 00T80T00TAOA
. . 0€TT Surioiuo aus dnuea|) awn|d 30d 5658 3ulp|ing
S869°LTT 86C6'VE 97556 g4V spiemp3 uoneayuaA - uado Aseyin /€ 3YS - 1 - 35eg 32104 A1y SPIEMP3 00€81100TAOA
0€TT SuoyuoN 911S dnueg|) oWiNid J93EMPUNOID
CL89°LTT- 9LT6'v€ b7556 44V spiemp3 co;muc:m.>. uado .\CS___S__ pJeA Sunaauldu IAID 144V €E€T 00SS0T00TAOA
T v 91IS - 7 - 9seg 92404 JIy SpJemp3
o ] €TT Surionuo 211s dnues|D jue|d JuUswWieal] 98emas 144V 02T
€00L°LTT TL06'V€ 975526 44V spiemp3 uoneayuaA - uado Aseyin 3MS - i - 95eq 2104 1Y SPIEMP] ¢661000000TL
. . 0€TT SuonuoN 1S dnues|) 91V
Yov8LTT 9888'77€ 97556 44V spiemp3 uoneayuaA - uado Atepn 3MIS - £ - 958q 32104 1Y SPAEMP] 00080T00TAOA
R . 0€TT urionuo 21s dnues|) STY
Yov8LTT 9888'77€ -575E6 94V spiemp3 uonesyuaA - uado Ateypin 1S - € - 95eg 32404 A1y SPIEMP] 00£90100TA0A
) ) 0€TT 8ulo)UON aus dnues|y vy
Yov8LTT 9888'77€ 97556 44V spiemp3 uoneayuaA - uado Aseyin 3MIS - £ - 958q 0104 1Y SPAEMP] 00990100TAOA
R . 0€TT SuriojuoN aus dnueap) €Ty
9VE6LTT 9606'77€ -97SE6 94V spiemp3 uonesyuaA - uado Ateypin 1S - € - 95eg 32404 A1y SPIEMP] 00590100TA0A
— ) 0€TT Sutio)uoN| aus dnuea|) [4%%
9VE6LTT 9606'77€ -b7556 94V spiemp3 uonesyuaA - uado Atenpin 1S - € - 9seg 92404 JIY SPIEMP] 00t90100TAOA
R . 0€TT Sulioyjiuo 21s dnues|) 1Y
Yov8LTT 9888'77€ 57SE6 44V spiemp3 uoneayuaA - uado AdeIA Q1S - £ - 95eq 0104 1Y SPAEMP] 00TSO0T00TAOA
R . OETT Sulio)uoN a1s dnues|y 0Tv
Y9v8°LTT 9888'77€ I 94V spiemp3 uonesyuaA - uado Atenpin 1S - € - 9seg 22404 JIY SPIEMP] 000S0T00TAOA
R . 0€TT SuriojuoN ays dnueapd 601
Yov8LTT 9888'77€ 57556 44V spiemp3 uoneayuaA - uado Atenpin 1S - € - aseg 92104 JIy SpJemp3 00670T00TAOA
LTT- : OEll spJem BuLIOUUOW aus dnuea)y 91IS - 7 - 9seg 92404 JIY SpJEM
7788 LTT S688°7€ - 94V spiemp3 uoneayLaA - uado AN 66 dUS - T q 4 JIv spiemp3 | 00870T00TAOA
LT1T- : OETT spiem BULIOHUOA aus dnuespy 91IS - 7 - 3seg 92404 JIy SpJem
L6L8°LTT 9888'7€ 57SE6 44V spiemp3 uoneayuaA - uado Aseyin 869US - T q 441y spiemp3 | 00S€0T00TAOd
LTT- : OEll spJem BuLIOUUOW Sus dnuea)y 91IS - 7 - 9seg 92404 JIY SpJeMm
TS8Y'LTT 7888'7¢€ 975E6 44V sp. P3 uonedyLaA - uado Atenpin L63US-T 4 441V sp pP3 007€0TO00TAOA
. . 0€TT 1S dnues|)
6068°LTT- 7688'17€ 44V spiemp3 paso|) ase) - paja|dwo) 96 S - T - dseg 2404 JIy spJemp3 | 00€E0TO0TAOA
-¥¢S€6 Asenjin
LTT- : OEll spJem BULIOUUOW aus dnueajd 91IS - 7 - 95eg 92404 JIY SpJem
6888°LTT 7988'1¢E 975E6 44V sp. P3 uonedyLaA - uado AdedIA S69US-¢C 4 441V sp pP3 00¢€0TO00TAOA
LT1T- : OETL spiem BULIOHUOA aus dnuespy 91IS - 7 - 3seg 92404 JIy SpJem
7698°LTT 9T06'7€ 97556 g4V spiemp3 uoneayaA - uado Aseain 76 9US - T a 441y spiemp3 | 006T0TO0TAOA
LTT- : OEll spJem BULIOUUON aus dnueaj) 91IS - 7 - 9seg 92404 JIY SpJem
€C98°LTT 9806'17€ -y75es 44V sp. P3 uonedyLaA - uado AdedIA €691S-¢C 4 441V sp pP3 008T0T00TAOA
LT1T- : OETL spiem BULIOHUOA aus dnuespy 91IS - 7 - 3seg 92404 JIy SpJem
1698°LTT 606'7€ 97556 44V spiemp3 uoneayaA - uado Ateain ¢631S-C q 441y spiemp3 | 004£T0TO0TAOd
ERIR) ET) adAL
4O SJUBUIWEBIUOD [e1IUS}0d apnibuo | apnineT diz Ao snyels als Anjioe foNs aweN Aujioe /81S al reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-144



c¢1-a

7569°L11- | 86€6'VE .mmmm 84V spiemp3 co_uwnm%w_nmao S_NMH_F___W,_MV_U o - - omm%who 4ty sprempg | 006LTT00TA0Q
L6L9°LTT- 6LV6'vE -meHMm g4V spiemp3 corwunmw\mn.v_w_mao mu_NM“_FH_M_w_U J0V - Vi - mmmmmMuNOu 1y spJemp3 00/4TT00TAOA
peBYLTT- | S8YE'WE .mmmm 84V spiemp3 co:wuumw\,%_w_mao mu_wmm m_w,_w_u o - - ommmqwho 4ty sprempg | 009LTT00TA0Q
SYOLLTT- | E9E6WE .mwmﬁmm 84V spiemp3 co:mmumm%ﬁw_w_ma o S_M_M“_F___w,_m_u S mmmmmwho 41ty sprompg | 00ETT00T00C
2500411~ | 99g6'vE .mMmHm 84V spiemp3 S:NMHHM\,%_D_% o mu_wmu_,“_w,_w_u o - - mmmmﬁwuwo 4ty sprempg | 0023TT00TA0Q
Ze0L LT | STEevE -_wMMm g4V spJemp3 co_wumm%n.v_n_m . S_NMH_ H_\m‘m_u R mmmwuwo Sty sprempg | 00T9TT00T00C
6T0LLTT- | ThE6we .mMmHm 84V spiemp3 S:NMHHM\,%_D_% o mu_wmu_,“_w,_w_u o - - mmmmmwwo 4ty sprempg | 0009TT00TA0Q
970L'LTT- | LbE6PE -mwmﬁmﬁm g4V spJemp3 co_ymwumm%n.v_n_w . S_NMH w_w,_m_u oY - - wmmw s Sty spiempg | 00¥T100100C
00411 | Tse6vE .mMMm 84V spiemp3 co:mhmmwnw_o_mao mu_wm“_,“_w,_w_u S wmmmmw_o 411y sprompg | 009YTT00T00C
L00L'LTT- | L9€6'E -mwmﬁmﬁm g4V spJemp3 co_ymwumm%n.v_n_w . wu_wmw__,_h_w,_m_u oy - - wmm%wuwo Sty spiempg | 00S¥TT00T00C
600L°LTT- | 6EE6'VE .mMMm g4V spiemp3 co:mhmmwnw_o_mao mu_wm“_,“_w,_w_u S wmmmmwumo 41ty sprompg | 00PYTT00TA0C
6€80°LTT- | LLT6'WE .mNmmHmHm 84V spiemp3 co_mummw_nn.v_o_& o B_NM“_,__H_U oy - - mmmmwwho 4ty sprempg | OVFETTO0TA0Q
€v89°LTT- | TOS6'WE .MMMm 84V spiemp3 co:wummwnm_o_&o E_NM, c_w.,_w_u S mmmmeH_o 4ty sprempg | O0CETT00TA0Q
VYBILIL | bTEEVE -mMmHm 84y spiemp3 aAp2eu) - Uado B_MM“_,__M_U 20V -V - mmmmmum& ity sprempy | 006¢TTO0TA0A
(8911~ | €Ts6ve .MMMm 84V spiemp3 co:wummwnm_o_&o E_M_M“H_w,_w_u S mmmmmwumo 4ty sprempg | 00BZTTO0TA0Q
28I LTT- | v6T6VE mNmmHmH o | 8dvspremp3 co:w”mw_nw_o_& o E_NM“_,H_N_W_U oy - - mmmmwwuwo 4ty sprempg | 00STET00TA0Q
€269°L11- | vLE6VE .mmmm 84V spiemp3 annoeu| - uado B_NM“_,___\_W,_m_u S mmmmﬁﬁ_o 4ty sprempg | 0OPTTTO0TA0Q
S€69°LT1- | LeE6'vE ,mmmm 84V spiemp3 co_uwummw\.%_o_&o wu_wmu_,_h_w,_m_u I wmmmowuwo 4ty sprempg | 00CTTTO0TA0Q
SZ0LL1T- | 8IE6bE ._meHm g4V spiemp3 annoeu| - uado BNM“HM_U o - - mmmmmwho 4ty sprempg | 006607007000
VSEILIT- | VEGTE .mMmHm 84 SpiEmp3 SAn2eu| - U2d0 wu_\mmu_,_h_w,_m_u 20V -V - wmmmmmmhe aty spiempg | O0860T00TA0A
1/89°L11- | 8T6'VE ,mw.mﬁmm 84V spiemp3 co_uwunmw\,“&&o BNM“_,H_NQ_U oy - - w%mmwho 4ty sprempg | 00L60T00T00Q
28y LTT- | v8TEVE .mMmﬁm 84V spiemp3 co:mhmmu\.%_\b_&o wu_\mmu_,_h_w,_m_u oy - - m%mmwwwo 411y sprompg | 00960700000
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-145



€1-d

veeosti- | Tiesve | FTT | aavspiemps co_uwnm%w_n_a o B_NM“_F___W,_MV_U V- s5eq mron iy spiempg | 00ZS0T00EA0Q
wsorert | seeeve | OETT | gy spiemps S_Mmmw\mo_ﬂ_‘m ‘ B_M_M“_F___w,_m_u - 55eq ooron iy spiempg | 006EOTO0EA0Q
soocit- | eseve | OFTL |y spiempy annoeu] - usdo wu_wmm | 50w vo - s5eq oarog iy sprempg | 00BEOR00TA0C
re6octt- | eveeve | _CTT | aavspremp3 snRoeUl - USAD S_M_M“_,_h_w,_m_u SOV - - 5528 oo103 1y spaempg | OOLEOF00TA0C
ssgouTl- | eteve | TTL | aavspremp3 annoeu] - usdo mu_wmu_,ﬂ_w,_w_u OV - - 3505 o104 1y sprempg | 009EOTOOEA0C
196911~ | woeeve | O°TT | aivspiemps sARoeUl - USdO wu_wmm_,_h_w,_m_u OV - - 5555 so10 a1y spiempg | O0ECOTOOEA0C
9UBSLIT | ZSEGVE | i | 64V spiemp3 anndeu| - usdo wu_wmu_,“_w,_w_u 20V - Vi - 352 a3404 ny spaempy | 00Z20T001000
ev8oLTT- | sogeve | TTT | @dvspiemps snRoeUl - USdO mu_wmm i | o -vp - aseq oat0g 1y spaempy | 00TZ0T00TA0C
SYBI LT bove MMmHMm 84 spJemp3 aARdeu| - usdo mu_NM“H_Nw_u J0V - Vv - mmmmwwumﬁ Iy spiemp3 00020100Ta0d
96ILTT | 6E6VE | i | adv spiemp3 anRIeu] - usdo w“_wmﬁ__,_h_w,_m_u 20V - Vi - 352 sasod ny spaempy | 00L00TO0TA0
TesoLTT- | oseeve | OTTT | aivspiemps co:wnmwnw_o_a o s_wmm_,“_w,_w_u OV - - 5558 sa1o4 1y spiempg | 00900T0OEA0C
699411- | 99geve | Ll | @ivspiemps S;Hmmw\,“o_o_w . B_NM“_,___W,W_U SOV - Vi - 5526 sat03 11y spaempg | 00S00F00TA00
6ot | zeeve | I | aivspiemps co:wumwﬁ_o_& o E_M_Md | 50w o - s5eq satog 1y sprempg | 00V0OF00TA0C
ovessTi- | 9e06ve | CTT | @iy spiemp3 S;Hmmw\,“o_o_w . B_NM“_,___W,W_U SOV -V - 5568 ma104 1y spaempg | 007660007000
vov1T- | ossgve | TTT | aivspiemps co:wumwﬁ_o_& o swmuu_w,_w_u SOV - - 8520 104 1y spiempg | 000660001000
os89411- | eveve | TTT | aavspiemp3 co;wmmwno_\,“_w . swmuu_ﬂ_w_u SOV -V - 3528 02104 11y spaempg | 006860007000
vov1T- | ossgve | TTT | advspiemps co:wnm%w_o_& o B_NM“_,___\_W,_% OV - - 3558 aa104 a1y cpsempg | 008860001000
oveE6’LTT- 9606 '77¢ -WNmMMm g4V spiemp3 CO_HNM”HHW_\MHW_\_.\_/_QQO wu_M_M”c_w/_w_U 20V - v - wmmmmwumLOn_ 11y spJemp3 00TTZTO00TAOAd
vovgrT- | ossgve | TTT | aivspiemps co_uwmmwnw_\u& o wu_wmu_,_h_w,_m_u SOV - i - 3528 mo104 1y sprempg | 000TZE0000
8€69°LTT- LLT6'VE -WNMMM@ g4V spiemp3 aAIeu| - uado wu_MLM“_—.___wl_m_U 20V - v - wmmm.vwwu.ﬁgOn_ 1Y spJemp3 0060¢T00TAOA
600011~ | Togeve | _TTT | asvspiemps coswmmunw_\ua o wu_wmu_,_ﬁ,_m_u OV - - 3508 s 104 1y sprempg | 00BOCTOOEA0C
S00L°LTT- €0€6'VE VWMMMG g4V spiemp3 CO_HNMNH“M_\F“O._QQQO wu_MLM“_r___N_m_U 20V - Vi - wmmmmwﬁu._wOn_ 11V SpJemp3 00S6TT00TAOA
£989411- | Toveve | TTT | aivspiemp3 coswmmunw_\ua o wu_wmu_,_ﬁ,_m_u OV - - 5508 so10g 1y sprempg | 0076TTOOEA0C
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-146



¥1-a

0€TT SuoIUON as dnueay 9€
ceoLsTr | teseve | il | advspiemps Lomeantron - uado e o35 - b - 2520 oot 1y sprempg | 0OTETIO0TAOC
8L0L°LTT- ETE6'VE -meHMm g4V spiemp3 corwunmw\mn.v_w_mao mu_NM“_FH_M_w_U QS - Vi - mmmmwmumo“_ 1y spJemp3 0008TT00TAOA
9/89°LTT- | L676'WE -mmmm 84V spiemp3 S:Hnm%w_n_mao wu_NMH m_w,_w_u - v - sseg om0s sy spiompg | 00£8TT00T000
8589°LTT- | Z0g6'vE -mMMm 84V spiemp3 cozwmmw_\,ﬁ_w_ma o S_NM“_F___W,_Q_U s - mmmmwmumo Sty sprompg | 009971001000
8980°LTT- | S8Z6'WE -mMmHm 84V spiemp3 co:mmummwnw_o_& o wuﬁm“_,“_w,_w_u - v sseg omi0s sy spiompg | 005977007000
9569°LTT- | SvE6WE -mwmﬁmm 84V spiemp3 cozwumm%n.v_o_& o mum_mmuwm_u s - mmmmwmumo Sty sprompg | 00¥9T1001000
8569°LTT- | v8T6'WE -mMmHm 84V spiemp3 co:mmummwnw_o_& o wuﬁm“_,“_w,_w_u - v aseg ao0s sy sprompg | O0FSTT00TA0Q
povg'LTT- | 9888'vE -mwmﬁmﬁm 84V spiemp3 co_wumm%n.v_o_& o E_NMH m_w,_m_u 25 - aseq s sy sprempg | 000511001000
Seeo11- | rssgve | JTIL | gavspremps co:mmummu\,ﬁ_o_ao E_M_M“_,H_w,_w_u S - - 9520 ooty A1y cprompg | 006vTT001000
YSEYLIT- | 6v88'PE -mwmﬁmﬁm g4V spJemp3 co_ymwumm%n.v_n_w . wu_wmw__,_h_w,_m_u NP wmm%wumw Sty spiempg | 008YT100100C
€s89/11- | Lig6ve | TIL | gavspiemps co:mmummu\,ﬁ_o_ao E_M_M“_,H_w,_w_u S - - 9528 Sat04 A1y cprompg | 00SETT00T00Q
SY89LTT- | STvE'WE -mNmmHmHm 84V spiemp3 co:mwummu\,“n.v_o_a o B_NM“_,HM_U N mmmmwmo 4ty sprempg | 0OVETTO0TAOG
vovg 1T | osssve | TIT | advspiempa co:w“mmwnw_o_&o E_M_M, i | ous-yp - seq ovuog sy spiompg | OVEETT00100C
9/89°LTT- | (8T6'vE -mNmmHmHm 84V spiemp3 co:mwummu\,“n.v_o_a o B_NM“_,HM_U N mmmmwmmo 4ty sprempg | 008TTT00TAOG
618911 | czesve | TIT | v spiempa co:w“mmwnw_o_&o E_NM“_,H_NW_U 1S - - 9528 saro sy spiompg | 00LTTT001000
8YL9LTT- | 6LE6VE mMmH o | 8dvspremp3 co:w”mw\,ﬁ_o_a o E_NM“_,H_N_W_U N mmmmwwwo 4ty sprempg | 009TTT00TA0C
9VOLLTT- | vLE6YE -mMMm g4v splemp3 | uawssassy aus - uado B_M_M“_,_h_\m,_m_u s - mwmmwﬂo 4ty sprempg | 0020T100100G
€/89°L11- | T18z6'vE _meH o | 8dvspremp3 co:wmmw\ﬁ_w_& o E_NM, c_w,_w_u s - wmmm@ho 4ty sprempg | 00V80T00TAOC
606911 | Togeve | TIT | aavspiempa co_uwunmwnwﬂmao wu_wmu_,_h_w,_m_u - v - aseg ooy sy spiompg | 00T£0T00100
8669°LTT- | whE6VE _meH o | 8dvspremp3 co_mumm%wﬂ_& o B_Nmu_,“_w,_m_u s wmmmmww i 4ty sprempg | 000£0T001A0C
ve6o /1T | Tseeve | O°IT | advspiempa co:w“mmunwﬂ,_&o wu_wmu_,_ﬁ,_m_u S - - 9528 Sy A1y cprompg | 006907001000
958911 | soeeve | TIT | advspiemp3 co_uw“m%&&o B_NM“_,H_NQ_U N sseg aor0s sy spiompg | 008307007000
€189/1T- | esv6ve | oIl | g4y spiemps co:w“mmunwﬂ,_&o wu_wmu_,_ﬁ,_m_u S - - 9528 Sa004 A1y cprompg | 00€50700100Q
10 SIUEUILIIOS [ERUsI0 opmbuo | spmpet | °H70 Ao snjeis ans >H___wmuww~_m aweN A1j1oed /BUS ai eqolo

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-147



SqT-d

LI Lo6EVE -_wmmm 84y spiemp3 SAel] - Uado mu_NM“_F_h_w,_m_u J0V - § - aseg www& 1y sprempy | 00€STT001A0A
T9L8'LTT- | LYB6VE .mMMm 84V spiemp3 anioeu| - uado B_NM“_F___W,_MV_U 0V - < - aseq www& Iy spiempy | 002517001000
9LLBLTT- LEGE'VE .WNmMMm g4V spiemp3 aAoeu| - uado wu_M._MHJ_W/_w_U 90V - § - aseq MMLNOH_ 11V SpIemp3 004z0T00TAOA
V9.8 LTT- 9/66'7€ .meHMm g4V spiemp3 anipeu| - uado mu_NM“_F___W/_m_U 90V - € - aseg wwhwon_ 11 Splemp3 00920T00TAOA
L9L8'LTT- | LY66'VE WMM . 84V spiemp3 annoeu| - usdo muﬁm““_w,_w_u 30V - § - aseg wwﬁﬁ Iy spiempg | 005207001000

8L8LTT- Tr66'vE .meﬁmmw g4V spiemp3 anipeu| - uado wu_NM“_F_h_W,_m_u 70V - § - aseg Mwhﬁon_ 11 Splemp3 00¥Z0T00TAOA

V9.8 LTT- 9€66'7€ .WNmMMm g4V spiemp3 aApoeu| - uado wu_M._M“_FH_w/_w_u JOV - § - 9seq Mw‘d_\.ou_ 11y Spiemp3 00TT0TO0TAOA
8L8'LTT- 9€66'7E .WMmHMHm g4V spiemp3 anipeu| - uado wu_M._MHm_W,_m_u 0V - S - aseg Ww‘_ﬁou_ 11 SpJemp3 000T0TO0TAOA
8G/8'LTT- | TE66'VE .mMMm 84V spJemp3 aneu| - uado E_M_M“_,H_w,_w_u S0V - © - aseg wwﬁom Iy spiempg | 006001001000
LY LTT Sv66'vE .WMmHMHm g4V spiemp3 anipeu| - uado wu_M._M“_F_h_W,_m_u 0V - S - aseg Mw‘_ﬁou_ 11 SpJemp3 00800T00TAOA
CULBLTT Tr66'v€ -WMMM& g4V spiemp3 anpeu| - uadQ wu_MLM“_FH_w/_w_U 30V - § - aseg Mw“\.on_ 1V Spiemp3 00566000TAOA

€L8/TT- v66'7€ .mNmMmHm 84V spiemp3 anoeu| - uado B_MM“_,___W”_U 30V - - aseq wwﬁo“_ Iy spiempy | 007660001000
€ELYLTT- Sv66'7E .WMMMm g4V spiemp3 aneu| - uado wu_MLMHc_W,_w_u 90V - § - seg MMHE 11V Spiemp3 00€£66000TA0A
9ELB'LTT- €E66'VE .MMMM@ 44V spiemp3 aAipeu| - uado wu_MLM“_F_h_W,_m_u 50V - § - aseq Ww‘_ﬁon_ 11V Spiemp3 00¢66000TAOA
8ULYLTT- CE6E'VE .WMMMm g4V spiemp3 aneu| - uado wu_MLM“H_M_w_u 90V - € - seg WMHE 11V SpIemp3 006£6000TA0A
9TL8LTT- | tE66'VE .mMmHm 84V spiemp3 anpoeu| - uado S_MM“_,H_N_W_U 30V - - aseq wwﬁo“_ Iy spiempy | 008460001000
6ELB'LTT- 7€66'VE .WMmHMm g4V spiemp3 aneu| - uado wu_MLM“_F_h_\m,_m_u 90V - G - aseg MWLHE 11V spIemp3 00££6000TA0A

0€TT Sulioyiuo 21s dnues|)

9vE6'LTT- 9606't7€ 975E6 g4V spiemp3 uonedyLaA - uado Alepn S - 9Seg 92404 JIY spiemp3 00SStT00TAOA

€E9LTT- 8688'7¢ VWMMMm g4V spiemp3 co_umw_“““ww_\r/_n.v_\b_wao wu_NM“_F_h_w,_m_u 0V - ap - wmmmmwuwou_ 117 SpJemp3 00¢T¢100TAOA
vor8'LTT- 9888'17¢€ -MM.MM@ g4V spiemp3 co_uwumu__mw_\,“w_n_wao wu_MLM“_—H_w/_m_u YIS - vy - 3seq w/.“\:ou_ 11y spiemp3 006611T00TAOA
7689°LTT- CEVE'VE .WMMM@ 44V spiemp3 JuaWssassy aus - uado wu_NM“_F_h_w/_m_u S - Vi - wmmmﬁwwwou_ 1Y spJemp3 00861100TAOA
6S0L°LTT- €8¢6'1€E VWM.MMm g4V spiemp3 aAipeu| - uado wu_M;M“_—H_w/_m_u YIS - vy - aseq ngo“_ 1Y spJemp3 00/611T00TAOA

SS69'LTT- 96€6'V€ .WMMM@ g4V spiemp3 aneu| - uado wu_NM“_F_h_w/_m_u S - Vi - wmmmﬁwwmou_ 1Y spJemp3 00¢81100TAOA

0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-148



97-d

8C98°LTT- 766°v< -WMMM@ g4V spiemp3 co_umwuﬂmwnn.v_ﬂ_z_wao mu_MLM“H_W/_G_U J0V - € - aseg Nww‘_NOu_ 117 SpJemp3 009€TTO0TAOA
6S/L8°LTT- r66've -wwwm.mﬂm g4V spiemp3 aAdey| - uado mu_MLM”_H_M_w_U 90V - € - seg WM.NOu. 11 Splemp3 00T60TO0TAOA
99/8°LTT- re6've -WNMMM@ g4V spiemp3 anieu| - uado wu_MLMHr.__wx_w_U 90V - § - aseq Mw‘_NOu_ 11V SpIemp3 00060T00TAOA
EVLSLTT- Y€66°'7E -wwwm.mﬂm g4V spiemp3 aAdey| - uado mu_MLM”_H_W/_m_U 90V - € - aseg MM.NOu. 11 Splemp3 00680T00TAOA
ELELIL | CeebvE -mMMm 84y spiemp3 sApaeu) - Uado mu_wmu_,“_w,_w_u 0V - § - aseg www& 1y sprempy | 008801001000
C098'LTT- 7986'v¢ -WMW_”MQ g4V spiemp3 aAdey| - uado wu_MLM“H_W/_w_U 70V - § - aseg WMWOm 11 Splemp3 00€¥0TO0TAOA
i e -mMMm 84y spiemp3 sApaeu) - Uado mu_wmu_,“_w,_w_u 0V - § - aseg MMNS 1y sprempy | 00¢v01001d00
LE9Y'LTT- 8986'1¢ -WMW_”Mm g4V spiemp3 aAdey| - uado wu_MLMH_.%_W/_w_U 0V - S - aseg MW.‘_NOH_ 11 SpJemp3 00T¥0TO0TAOA
Y98 LTT- 8986'1¢ -WMW_”Mm g4V spiemp3 aAdey| - uado wu_MLM“H_W/_w_U J0V - € - aseg .WW.‘_NOH_ 11 SpJemp3 00TZTTO0TAOA
98 LTT- 8986'v¢ -WNMMM& g4V spiemp3 anideu| - uado wu_MLM“_r___w/_w_U 70V - § - aseg H@MWOn. 1V Spiemp3 0004TT00TAOA
81798°LTT- GS86°vE -WMMM@ g4V spiemp3 aAIdeU| - uadQ wu_MLM“_FH_w/_m_U 50V - § - aseq WM;NO& 11V SpIemp3 0069TT00TAOA
YC98°LTT- 1986'v¢ -WNMMMG g4V spiemp3 aAdey| - uado wu_MLMHc_w/_w_u 90V - € - seg MW;NOm 11V SpIemp3 0089TT00TAOA
1v98°LT1- | 8€86'7E .mNmMmHm g4v spiemp3 anndeU| - Uado B_MM“_,___W”_U oy - & - aseg wwwo“_ Iy spaempg | 00ECTT00100C
T998'LTT- 8€86'V¢E -WNMMMG g4V spiemp3 aAdey| - uado wu_MLM“H_w/_w_U 90V - € - seg MW;NOm 11V SpIemp3 00cetTT00TAOA
7598°LT1- | LS86'FE .mMmHm g4v spiemp3 anndeU| - Uado S_MM“_,H_N_W_U oy - & - aseg wwwo“_ Iy spiempg | 00TZ1100100C
88SE'LIL | 686WE -WMMm 8dv spiEmp3 anBdeu - uado B_M_M“_,___\m,_m_u 30V - - 9seg MW_NS aty spiempy | 000¢T100TA0A
8LS8'LTT- ¥886°1¢ -WNmMMm g4V spiemp3 aAIdeu| - uadQ wu_M_MHc_w/_w_U 30V - S - aseg MWWOH. 11 Splemp3 00S40T00TAOA
8C98°LTT- 95986'v¢E VWNMW_”Mm g4V spiemp3 aAdey| - uado wu_MLM“_F_h_w/_m_u 90V - € - seg MM;NO& 11V SpIemp3 00¥£0T00TAOA
V.98 LTT- 186'7¢ -WNMMM@ g4V spiemp3 aAIeu| - uado wu_MLM“_—H_W/_M_U 30V - S - aseg MMWOn. 11V Splemp3 00€40T00TAOA
LV98°LTT- LV86'VE -WNMMM@ g4V spiemp3 aAdey| - uado wu_\N_M“_F_h_W/_m_U 90V - € - aseg MMWOm 11V Splemp3 00c/0T00TAOA
7298 LTT- LEBG'VE VWMMMG g4V spiemp3 aAIdeu| - uadQ wu_MLM“_r___w/_w_U IOV - € - aseg ww‘_NOn_ 117 SpJemp3 00SSTTO00TAOAd
898 LT~ | 8000'SE -mMmHm 84v spaemp3 an2eu - uado wu_wmu_ﬁ_hw,_m_u 0V - § - aseg MWLNE ay spaempy | 00VSTT00TA0A
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-149



L1-d

VeL8 LTT- SY66'vE -WMMM@ g4V spiemp3 co_umwuﬂmwnn.v_ﬂ_z_wao mu_MLM“H_W/_G_U a3 - ¢ - aseq MMNOH_ 1Y spJemp3 006S¥T00TAOA
S098'LTT- 8886'17¢ -wwwm.mﬂm g4V spiemp3 co_umwunmw\mn.v_w_w&o mu_MLM”_H_w/_w_U 33 - § - aseg Mu.v‘_wu_ 1Y spJemp3 008s¥T00TAOA
9098°LTT- 6886'17¢ -WNMMM@ g4V spiemp3 co_ummwmu_ww_\—“nw_\r/__wao wu_MLMHr.__wx_w_U 3% - ¢ - aseq MH&NOH_ 1Y spJemp3 004S¥T00TAOA
96S8°LTT- LL86'VE -wwwm.mﬂm g4V spiemp3 co_ummr“““mw\ﬁ“nw_w_w&o wu_M_M”_H_W/_m_U a3 - § - aseg MH_MU_ 11y spJemp3 009s¥T00TAOA
seoguTl- | ss6ve | OTTL | aavspiempd co_muum%w_o_& o wu_wmu_,“_w,_w_u oS- < - 3508 Sy g spaempg | O0EVPTOOEA0Q
CE98'LTT- 7S86°€ -WMW_”MQ g4V spiemp3 aAdey| - uado wu_MLM“H_W/_w_U 3¥S - § - aseg MM_NOU_ 1Y splemp3 00¢¥¥T00TAOA
OBLIT- | SVBETE .mNmmHMm 84y spiemp3 sApaeu) - Uado mu_wmuu_w,_w_u a)is - g - aseq Mwwm ay sprempy | 00TPP100TA0A
GE98'LTT- ¢S86'v¢E -WMW_”Mm g4V spiemp3 aAdey| - uado wu_MLMH_.%_W/_w_U YIS - G - aseg M.M._Non_ 1Y spJemp3 000¥¥T00TAOA
GG98'LTT- EV86'VE -WMW_”Mm g4V spiemp3 co_umwwmmw_\r“n.v_\r/__wao wu_MLM“_F_h_W/_m_U a3 - € - aseq MM._NOU_ 1Y SpJemp3 009¢¥T00TAOA
SEL8'LTT- | 6966'FE .mNmMmHm g4v spiemp3 anndeU| - Uado B_MM“_,___W”_U oy - & - aseg wwwo“_ Iy spaempg | 007271001000
L9/8°LTT- T,66'V€E -WNMMMG g4V spiemp3 aAdey| - uado wu_MLMHc_w/_w_u 90V - § - seg MMWOH_ 11V Spiemp3 00/0TT00TAOA
€EL8'LTT- | LS66'VE .mNmMmHm g4v spiemp3 anndeU| - Uado B_MM“_,___W”_U oy - & - aseg ww\o“_ Iy spaempg | 009011001000
CHLELIL | veEWE -WMMm 8dv spiEmp3 anBoeu - uado E_NM“H_W,_W_U 30V - § - 9seg w%& aty spiempy | 00S0TT00TA0A
€v98°LTT- | TS86'E .mMmHm g4v spiemp3 anndeU| - Uado S_MM“_,H_N_W_U oy - & - aseg Mwwo“_ Iy spiempg | 007OT100100C
86S98°LTT- 9986'v¢ -WMMMG g4V spiemp3 aAdey| - uado wu_MLM“_FH_W/_m_U 90V - € - seg Mw“wou_ 11V SpIemp3 006S0T00TAOA
9998°LTT- r66'vE -WNmMMm g4V spiemp3 aAIdeu| - uadQ wu_M_MHc_w/_w_U 30V - S - aseg WMWOH_ 11 Splemp3 008S0T00TAOA
¢6S8LTT- ¢L86'YE VWNMW_”Mm g4V spiemp3 aAdey| - uado wu_MLM“_FH_w/_m_U 90V - € - seg WM‘_mou_ 11V SpIemp3 004S0T00TAOA
TELYLTT- r66'vE -WNMMM@ g4V spiemp3 aAIeu| - uado wu_MLM“_—H_W/_M_U 30V - S - aseg WN..mOm 11V Splemp3 00950T00TAOA
9LL8'LTT- T166'v¢E -WNMMM@ g4V spiemp3 aAdey| - uado wu_\N_M“_F_h_W/_m_U 90V - € - aseg Mwhn.on_ 11V Splemp3 006€£TTO0TAOA
C6L8LTT- 8066'77¢ VWMMMG g4V spiemp3 aAIdeu| - uadQ wu_MLM“_r___w/_w_U IOV - € - aseg WM.NO“_ 117 SpJemp3 008€TTO0TAOA
STL8'LTT- ¢S66'7E -WNMMM@ g4V spiemp3l aAdeu| - uado wu_\N_M“_F_h_W/_m_U 90V - - aseg WWWOm 11V Splemp3 00L€ETTO0TAOA
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-150



81-d

8/88°LTT- 89v6'vE -WMMM@ g4V spiemp3 co_umwuﬂmwnn.v_ﬂ_z_wao mu_MLM“H_W/_G_U auS-9- wmmM_Mu.mMM 1Y spJemp3 0089¢T00TAOA
G88'LTT- LLYVE'VE -wwwm.mﬂm g4V spiemp3 paso|) ase) - paa|dwo) mu_MLM”_H_M_w_U auS-9- mmmm.v_uumwm 11y Spiemp3 004£8¢T00TAOA
cesgcir | eeveve | OCTL | gy spiempy co_uwum%w_\_“_% o wu_wmm | sus-o- asen saioy spiempy | 00BEZT001000
T988'LTT- S6'VE -wwwm.mﬂm g4V spiemp3 co_ummunmw\ﬁ“n.v_w_wao mu_MLM”_H_W/_m_U aus -9 |mmmm§“u®._ww 1Y spJemp3 00z0€TO0TAOA
CEBYLTT- 8¢S6'VE -WNMMM@ g4V spiemp3 paso|) ase) - pais|dwo) wu_MLM“_r___w/_w_u auS-9- wmmmﬁuumwm 1Y spJemp3 0098¢1T00TAOA
Vov8°LTT- 9888'v¢ -WMW_”MQ a4V spiemp3 co_uwummw_\r“n.v_\_.“_wao wu_MLM“_FH_W/_m_U 90V - 9 - seg .M.“_w“mon_ 11 Splemp3 00TOETO0TAOA
vovguti- | osssve | OTTL | aavspiemp3 co_muum%w_o_& o wu_wmu_,“_w,_w_u OV -6 - 5528 miog iy sprempg | O000ETO0EA0Q
Yov8°LTT- 9888'v¢ -WMW_”Mm g4V spiemp3 co_umwwmmw_\r“n.v_\r/__wao wu_MLM‘HJ_W/_m_U 70V - 9 - aseg hww‘ﬂ_mou_ 11 SpJemp3 00S8¢T00TAOA
vovgLT- | osssve | TTL | aivspiemps co:wummwnw_o_a o wu_wmm_,“_w,_w_u SOy - - 558 Sas0 1y spiempg | 0OVBTI00TAOC
Vov8°LTT- 9888'v¢ -WMW_”Mm g4V spiemp3 co_umwwmmw_\r“n.v_\r/__wao wu_MLM“_F_h_W/_m_U 70V - 9 - aseg mw.”_w‘_NOu_ 11 SpJemp3 00TZZT00TAOA
vovgT- | osssve | TTL | aivspiemps co:wummwnw_o_a o wu_wmm_,“_w,_w_u SOy - - 5508 aasod 1y spiempg | 000£TT00TA0C
pOV8'LTT- | 9888'VE mMmH o | 94vspiemp3 cozmummw_nn.v_o_& o B_MM“_,__H_U oy -5 - ased ne Sty sprompg | 006921001000
Yov8’LTT- 9888'v¢ -WNMMMG a4V spiemp3 co_uwmumu‘__“w_\ﬁ“ﬁw_\b_wao wu_MLMHc_w/_w_u 70V - g - aseg MW;NOH_ 117 SpJemp3 00SS¢T00TAOA
pOV8'LTT- | 9888'VE mMmH o | 94vspiemp3 cozmummw_nn.v_o_& o B_MM“_,__H_U o -5 - aseq e Sty sprempg | 007521001000
Yov8’LTT- 9888'v¢ -WNMMMG g4V spiemp3 co_uwmumu‘__“w_\ﬁ“ﬁw_\b_wao wu_MLM“H_w/_w_U 70V - g - aseg WMWOm 117 SpJemp3 00€S¢T00TAOA
€588 LTT- | ST96'WE mMmH o | 8avspremp3 | pasop ased - pajaidwod E_MM“_,H_W,_W_U 30V -9- wmhwumww Iy spiempg | 00¢ST10010C
Yov8’LTT- 9888'v¢ -WMMMG g4V spiemp3 co_umwumu‘__“w_\p“n.v_\b_wao wu_MLM“_FH_W/_m_U 70V - g - aseg MW.NOm 11 SpJemp3 006€£¢T00TAOA
Pov8'LTT- 9888'7¢ -WNmMMm g4V spiemp3 CO_HNMNH“W_\F“W_\_.\_/_QQO wu_\M_MHc_w/_w_U 30V - g - aseg WW.NOn. 11V Spiemp3 004€¢T00TAOA
Yov8’LTT- 9888'v¢E VWNMW_”Mm g4V spiemp3 co_umw_“”““_\r/_n.v_\b_wao wu_MLM“_F_h_w/_m_u 90V - g - aseg MWWOm 11 SpJemp3 009€¢T00TAOA
¢8LYLTT- T1166'7¢ -WNMMM@ a4V spiemp3 CO_HNMNH“W_\F“O._D_QQO wu_M_M“_r___w/_w_U auS - § - aseg MM_._MUU_ 11y spJemp3 00S/¥100TAOA
e .mMmHm 84v spaemp3 anudeu - uado wu_\wmm_,_h_w,_m_u ays - g - aseg Mww“_ ay spiempy | 00V£¥TO0TAOA
8ELY'LTT- 8C66'7¢E VWMMMG g4V spiemp3 aAIdeu| - uadQ wu_MLM“_r___w/_w_U YIS - § - aseq MHHMOU_ 1Y spJemp3 00€L¥T00TAOA
99/8°LTT- 1L966'V¢E -WNMMM@ g4V spiemp3 co_umwumu‘__“w_\r/_n.v_\_.\_/_wao wu_\N_M“_F_h_W/_m_U YIS - § - aseg MM_NOU_ 11y SpJemp3 00¢/¥T00TAOA
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-151



67-d

Vov8’LTT- 9888'7¢ .WMMMm g4V spiemp3 aAeu| - uado wu_M._M“_F___W/_w_U 90V - £ - 3seq Mw“n.ou_ 11V SpIemp3 0096€£100TAOA
vor8'LTT- 9888'v¢ .meHMm g4V spiemp3 anipeu| - uado mu_NM“_F___W,_m_U 90V - / - 9seg Mw“n.on_ 11 Splemp3 00€8€T00TAOA
Vov8’LTT- 9888'7¢ .WNmMMm g4V spiemp3 aAoeu| - uado wu_M._MHJ_W/_w_U 90V - £ - 3seq ww“mou_ 11V SpIemp3 00¢8€100TAOA
vor8'LTT- 9888'v¢ .meHMm g4V spiemp3 anipeu| - uado mu_NM“_F___W/_m_U 90V - / - aseg ww“n.on_ 11V Splemp3 00T8€TO0TAOA
Vov8’LTT- 9888'7¢ .WNmMMm g4V spiemp3 aAioeu| - uado wu_M._M“_FH_w/_w_u JOV - £ - 9seq ww‘,_mou_ 11y Spiemp3 0008€T00TAOA
vovr8’LTT- 9888'7¢ .meﬁmmw g4V spiemp3 anipeu| - uado wu_NM“_F_h_W,_m_u 90V - / - 9seg Mm“mou_ 11 Splemp3 00£9€T00TAOA
vov8’LTT- 9888'7¢ .WNmMMm g4V spiemp3 aApoeu| - uado wu_M._M“_FH_w/_w_u JOV - £ - 9seq Mw‘,_mou_ 11y Spiemp3 0099€100TAOA
L8SLLTT- 6CC8'vE .WMmHMHm g4V spiemp3 anipeu| - uado wu_M._MHm_W,_m_u 0V - £ - aseg Www_mou_ 11 SpJemp3 00S9€T00TAOA
LBYLLTT- €L08'VE -WMMM& g4V spiemp3 anpeu| - uadQ wu_MLM“_FH_w/_w_U 30V - £ - aseg Mw;mon_ 1V Spiemp3 00¥9€100TAOA
8CTL'LTT- CEBLVE .WMmHMHm g4V spiemp3 anipeu| - uado wu_M._M“_F_h_W,_m_u 90V - £ - aseg Mww_mou_ 11 SpJemp3 00TSETO0TAOA
T189L°LTT- 6T€EB'VE -WMMM& g4V spiemp3 anpeu| - uadQ wu_MLM“_FH_w/_w_U 30V - £ - aseg Mw;mon_ 1V Spiemp3 000S€T00TAOA
YO8 LTT- | 9888'7E .mNmMmHm 84V spiemp3 anoeu| - uado B_MM“_,___W”_U 30V - - aseg wwwo“_ iy spiempy | 0067ET00TA0A
vovr8’LTT- 9888'7¢ .WMMMm g4V spiemp3 aneu| - uado wu_MLMHc_W,_w_u 90V - / - seg MM;mOm 11V Spiemp3 0087€100TAOA
vov8’LTT- 9888'7¢ .MMMM@ 44V spiemp3 aAipeu| - uado wu_MLM“_F_h_W,_m_u 90V - £ - aseq Www_mon_ 11V Spiemp3 00SE€ETO0TAOA
vovr8’LTT- 9888'7¢ .WMMMm g4V spiemp3 aneu| - uado wu_MLM“H_M_w_u 90V - / - seg WM;mOm 11V SpIemp3 00¥EETO0TAOA
vov8’LTT- 9888'7¢ .WMMM@ 44V spiemp3 aAipeu| - uado wu_MLM“H_W,_w_u 90V - £ - aseq MMWOU_ 11V Spiemp3 00€EETO0TAOA
S00L'LTT- T066'7€ .WMmHMm g4V spiemp3 aneu| - uado wu_MLM“_F_h_\m,_m_u 90V - / - seg MMWE 11V SpIemp3 00CEETO0TAOA
LOE6'LTT- 8696't7€ -WMMM@ g4V spiemp3 aAipeu| - uado wu_NMHc_M_w_u 30V - / - aseg MMWOH_ 11 Splemp3 006T€ETO0TAOA
LTLLLTT- STee'vE VWMMMm g4V spiemp3 aneu| - uado wu_NM“_F_h_w,_m_u 90V - / - seg MMLNOH_ 11V SpIemp3 0081€100TAOA
6EV6'LTT- 4450 %3 -MM.MM@ g4V spiemp3 anipeu| - uado wu_MLM“_—H_w/_m_u 30V - / - aseg WWWOm 11V Splemp3 00/LT€TO00TAOA
L6V6'LTT- [N %3 .WMMM@ g4V spiemp3 aneu| - uado wu_NM“_F_h_w/_m_u 90V - £ - 9seg MWWOm 11V Splemp3 0091€100TAOA
0€IT SulioyiuoN s dnues|)
vor8'LTT- 9888'17¢€ -y75es g4V spiemp3 uonedyLaA - uado AdepA L - 9Seg 92404 JlY spiemp3 00891100TA0OA
Vo8’ LTT- 9888'7¢ .WMMM@ g4V spiemp3 co:mm.,ummw_\r/_n.v_\b_wao wu_NM“_F_h_w/_m_u aus - g - aseg MM.mOU_ 11y SpJemp3 00€0€T00TAOA
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-152



0¢-d

GS89°LTT- 8C68'VE -WMMM@ g4V spiemp3 anideu| - uado mu_MLM“H_W/_G_U 3 - 7 - seg Mum.hmon_ IV SpIemp3 0064¥T00TAOA
960L°LTT- 7986'v¢€ -wwwm.mﬂm g4V spiemp3 aAdey| - uado mu_MLM”_H_M_w_U 33 - / - aseg w.um‘_wn_ 1Y spJemp3 008.¥T00TAOA
SSLLTL | 6896WE .WMMm 84y spiemp3 SAeu] - Uado mu_wmmm_w,_w_u a)is - / - aseg wwwm ay sprempy | 00££¥100TA0A
8SSLLTT- | 8LI6VE .mMMm g4v spiemp3 andeu - uado B_M_M“_F___w,_o_u swis -/ - o5 Mww“_ iy spiempg | 009£YT00TA0A
SSSLLIT | S9CEVE .mNmmHMm 84y spiemp3 sApaeu) - Uado mu_wmuu_w,_w_u a)s - / - aseg Mwwm ay sprempy | 00971001000
T8E6'LTT- GECLE'VE -WMW_”MQ g4V spiemp3 aAdey| - uado wu_MLM“H_W/_w_U SYS - / - aseg MM_NOU_ 1Y splemp3 0029¥100TAOA
SEVELIT- | CvebvE .mNmmHMm 84y spiemp3 sApaeu) - Uado mu_wmuu_w,_w_u a)s - / - aseg Mumw& ay sprempy | 0019v100TA0A
Yov8°LTT- 9888'v¢ -WMW_”Mm g4V spiemp3 aAdey| - uado wu_MLMH_.%_W/_w_U 0V-/- wmmM.M/”_va“u_u 117 SpJemp3 0009¥T00TAOA
vOrgLTT- | 9888'VE -mwm mHM o | 8dvspiemps anoeul - uado E_M_M“_,H_w,_w_u oy~ - mme-M,“_VBw Iy spaempg | 00LPP100TA0C
¢8T6°LTT- €066'V¢E -WMW_”Mm g4V spiemp3 co_umwwmmw_\r“n.v_\r/__wao wu_MLM“_F_h_W/_m_U 90V - £ - aseg WMWOH_ 11 SpJemp3 009¥¥T00TAOA
809511~ | £996vE | TTT | aivspiemp3 co:wunmunw_o_ao wu_wmm_,“_w,_w_u SOy - £ - 5508 s 1y spremp | 00SYPE00TAOC
vorgLTT- | 9888'VE .mNmMmHm g4v spiemp3 anndeU| - Uado B_MM“_,___W”_U oy - £ - aseg wwo“_ Iy spaempg | 007771001000
Yov8’LTT- 9888'v¢ -WNMMMG g4V spiemp3 aAdey| - uado wu_MLMHc_w/_w_u 90V - / - seg wwwou_ 11V Spiemp3 00TEYTOOTAOA
vorgLTT- | 9888'VE .mNmMmHm g4v spiemp3 anndeU| - Uado B_MM“_,___W”_U oy - £ - aseg wmwo“_ Iy spiempg | 000EP100100Q
Yov8’LTT- 9888'v¢ -WNMMMG g4V spiemp3 aAdey| - uado wu_MLM“H_w/_w_U 90V - / - seg Mwwou_ 11V SpIemp3 006¢¥T00TAOA
vorgLTT- | 9888'VE .mMmHm g4v spiemp3 anndeU| - Uado S_MM“_,H_N_W_U oy - £ - aseg wwwo“_ Iy spiempg | 008Zr100100Q
Yov8’LTT- 9888'v¢ -WMMMG g4V spiemp3 aAdey| - uado wu_MLM“_FH_W/_m_U 90V - / - seg .Wwwou_ 11V SpIemp3 00ST¥T0O0TAOA
v6e’ LTT- 69€6'7¢E -WNmMMm g4V spiemp3 aAIdeu| - uadQ wu_M_MHc_w/_w_U 30V - / - aseg wwuo“_ 11 Splemp3 007T¥#T00TAOA
80V6°LTT- L8C6'VE VWNMW_”Mm g4V spiemp3 aAdey| - uado wu_MLM“_F_h_w/_m_u 90V - / - seg ww“wou_ 11V SpIemp3 00€T¥TO0TAOA
LEVE'LTT- 1L8T6'VE -WNMMM@ g4V spiemp3 aAIeu| - uado wu_MLM“_—H_W/_M_U 30V - / - aseg WMmOm 11V Splemp3 00¢T¥T00TAOA
6vv6'LTT- 6¢V6'vE -WNMMM@ g4V spiemp3 aAdey| - uado wu_\N_M“_F_h_W/_m_U 90V - £ - 9seg WMWOH_ 11V Splemp3 0066£T00TAOA
ov8'LTT- 9888'7¢ VWMMMG g4V spiemp3 aAIdeu| - uadQ wu_MLM“_r___w/_w_U IOV - £ - 35eg Mw‘._mOn_ 117 SpJemp3 0086€£T00TAOA
Vov8LTT- 9888'v¢E -WNMMM@ g4V spiemp3l aAdeu| - uado wu_\N_M“_F_h_W/_m_U 90V - £ - 9seg MMWOH_ 11V Splemp3 00L6€£T00TAOA
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-153



Tc-da

‘ . _ . 0€TT R ays dnues|) ¢ Bealy - ¢y
uonesisaAu| Japun ‘|10 68V 'LTT SE68TE 97556 g4V SQ4vMa3 uonelpaway - uadQ AteIA QMS - / - aseg 92104 Iy SpJEMPI €¥61000000TL
. . R . 0€TT R ays dnues|) T ealy - ¢vv
uone3nsanu| Japun ‘|1os 8EVLLTT 8168'VE 7656 g4V Sa¥vMai uonelpaway - uado At BYS - / - 958G 32104 JIy SPIEMP3 Z¥6T000000T L
|10S ‘(4238M BUpjULp e ) 0€TT . a)s dnues|) 9ty
ueyl jayio mwmjv Jayempunods J8yio 8006211 8TL6vE -7ZS€E6 84V SQ¥vma3 posop 9se3 _umﬁw_o_rcou >.hmt 1IN 9}IS - / - 9seg 92404 JIY spiemp3 6€61000000TL
. R . 0€TT R ays dnues|) 61Y
79T6°LTT €5C6'VE 975E6 g4V spiemp3 anpeu| - uado Arewpn 31 - / - 9seg 9204 A1y Spiemp3 00ovc¢To0TAOA
. . 0€TT 21s dnues|)
€856'LTT- 7€S6'VE 7SE6 g4V spiemp3 aAioeu| - uado ¥ 9US - £ - 9seg 92404 JIy sp4iemp3 | 00TE€CT00TAOQ
e ) 0€TT . aus dnuea|) €€
S6°LTT LTT6'VE 7586 g4V spiemp3 anpeu| - uado Aue 3MS - / - 3seg 9204 A1y Spiemp3 00ogcTo0TAOA
— } 0€TT . aus dnuea|y ove
TGE0'8TT T96L'¥€ 75E6 g4V spiemp3 aApoeu| - uado At BYS - / - aseg 30104 A1y SPIEMP] 006¢7100TA0A
80VT'8TT- SCe8ve OFTT g4V spiemp3 anpeu| - uado aus dnueay Y€ 9MS - £ - 9seg 92404 JIY spiemp3 | 008¢¢100TAOA
-v2S€6 : AR ! !
T T . 0€TT Suliojiuo 21s dnues|) 6c€
69TT'8TT 8L YE 4Z6E6 g4V spiemp3 UonEILIA - UadO fe SYS - / - 958 32104 Iy SPIEMP3 00£9%100TA0A
e ) 0€TT . aus dnuea|) 20€
80€6'LTT SEV6'VE 9756 g4V spiemp3 anpeu| - uado AR Q1S - / - aseg 92104 1y spiemp3 0099t100TAOA
A ) 0€TT . a)s dnuea| 967
ELV6'LTT 8788V 4Z6E6 g4V spiemp3 anipeu| - uado AR SYS - / - 958 32104 JIY SPIEMP3 00¥9¥700TA0A
— ) 0€TT . a1s dnues|) S6¢
SLTIT'8TT E6LVE 75E6 g4V spiemp3 aApeu| - uado AR 3YS - / - aseq 30104 A1y SPIEMP] 00TS¥700TA0A
R . 0€TT Sulioyjiuo 21s dnues|) 6¢
SOT6°LTT 1312843 -y75E6 g4V spiemp3 uonedyLaA - uado Arenpin 31S - / - aseg 92104 A1y SpIEMPI 000stT00TAOA
R . OETT ) a1s dnues|y g4€6¢
79T6°LTT ¥878'vE 75E6 g4V spiemp3 aAipeu| - uado AR 3YS - / - aseq 30104 A1y SPIEMP] 006¥7¥100TA0A
— : 0€TT . a)s dnuea|y VE6T
LETE'LTT LEEBVE -y75E6 g4V spiemp3 anipeu| - uado AtenA Q1S - / - aseg 92104 Iy SPIEMPT 008¥100TA0A
— } 0€TT . aus dnuea|y 76T
LVT6'LTT 9798'v€ 75E6 g4V spiemp3 aAipeu| - uado AR 3YS - / - aseq 30104 JIY SPIEMP] 00S€¥700TA0A
i i 0€TT SuriojuoN a1s dnues|) 08¢
66€T'8TT YTL8'VE -y75e6 g4V spiemp3 uonedyLaA - uado Aue 31S - / - aseg 92104 A1y SpIeMp3 00ver100TAOA
. . 0ETT 21s dnues|)
8596'LTT- 8Y16'vE g4V spiemp3 aAipeu| - uado 8T 9IS - £ - 3seq 92104 JIy spJemp3 | 00€EYTO0TAOA
-¥2SE6 Aseypin
— . 0€TT ) ays dnuea|d e
TO8LLTT 8¥S6'7€E -y75E6 g4V spiemp3 anipeu| - uado AteuA QMS - / - aseg 92104 Iy SpJEMPI 00cerT00TAOA
e ) O€ETT . 1S dnues|) LT
990L'LTT 2006'v€ 7SE6 g4V spiemp3 anipeu| - uado AR 3YS - / - as8g 30104 A1y SPIEMP] 00£77100TA0A
— . 0€TT ) ays dnuea|d 0Lt
9008°LTT 91¢8'v¢E -y7586 g4V spiemp3 anipeu| - uado Atenpin 3MS - / - aseg 92104 A1y Spiemp3 009¢c¢T00TAOA
e ) O€ETT . 1S dnues|) 697
vESLLTT €TV6'vE VZCES g4V spiemp3 aAipeu| - uado BN SYS - £ - 358g 32104 JIY SPIEMP] 00577100TA0A
— . 0€TT ) ays dnuea|) £9C
S9L°LTT LTT6'VE -y7586 g4V spiemp3 anipeu| - uado Atenpin 31 - / - aseg 9204 A1y Spiemp3 00v¢c100TAOA
ER) ET o) adAL
10 SIUBUILEILOY [eNUS10d apnubuo | apnineT diz Ao snieis als Anjioe foNs aweN Ayj1oed /a1 dl reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-154



¢ca

Yov8LTT- 9888'v¢ -WMMM@ g4V spiemp3 anideu| - uado mu_MLM“H_W/_G_U aus-/ - wmmM.M\W_.R/w.__,Q spiemp3 0006CT00TAOA
pov8'LTT- | 9888'YE -mMMm g4V spJemp3 aney| - uado S_NM“_F___M_U s - n-mmmw.m_,\w__\ww sy sprempg | O0ELTT00TAOC
Yov8°LTT- 9888'v¢E -WNMMM@ g4V spiemp3 anieu| - uado wu_MLMHr.__wx_w_U aus-/ - wmmM.M\W_.Rm_V.__,Q spiemp3 00c/zt00TAOA
pov8'LTT- | 9888'YE -mMMm g4V spJemp3 aney| - uado S_M_M“_F___w,_m_u s - n-mmmw.m_,\w_h\,bw sy sprempg | 00SOET00TAOA
Yov8’LTT- 9888'v¢ -WNMMM@ g4V spiemp3 anideu| - uado wu_MLM“_r___W/_w_U QUS - / - wmmM.M\w_b\u/w._E spiemp3 00SZ2T00TAOA
Vov8°LTT- 9888'v¢ -WMW_”MQ g4V spiemp3 aAdey| - uado wu_MLM“H_W/_w_U SN -/ - wmmMH\W_”’n\H—u‘_z spJemp3 00L0€T00TAOA
Yov8LTT- 9888'v¢ -WNMMM@ g4V spiemp3 anideu| - uado wu_MLM“_r___W/_w_U QUS - / - wmmM.M\w_b\u/w._E spiemp3 000CETO00TAOA
Yov8°LTT- 9888'v¢ -WMW_”Mm g4V spiemp3 aAdey| - uado wu_MLMH_.%_W/_w_U auS -/ - wmmM.M\W_.Rm_u.__d\ spJemp3 009s¢T00TAOA
vOrgLTT- | 9888'VE .mMMm g4v spiemp3 anoeul - uado E_M_M“_,H_w,_w_u s - mmmM.%_Rwi spiempg | 00EYZT00TA0C
Vov8°LTT- 9888'v¢ -WMW_”Mm g4V spiemp3 aAdey| - uado wu_MLM“H_W/_w_U auS -/ - wmmM.M\W_.Rm_u.__d\ spJemp3 00zzeT00TAOA
vOrgLTT- | 9888'VE .mMMm g4v spiemp3 anoeu] - uado E_M_M“_,H_w,_w_u s - mmmM.%_Rwi spiempg | 008S2100100C
vorgLTT- | 9888'VE .mNmMmHm g4v spiemp3 anndeU| - Uado B_MM“_,___W”_U s/ - wmmm.ww_hﬁui spiempg | 008821001000
Yov8’LTT- 9888'v¢ -WNMMMG g4V spiemp3 aAdey| - uado wu_MLMHc_w/_w_u auS- /- wmmM.M\W_‘R/w‘__< spiemp3 00T6CT00TAOA
vorgLTT- | 9888'VE .mNmMmHm g4v spiemp3 andeU| - Uado B_MM“_,___W”_U s/ - wmmm.ww_hﬁui spiempg | 006821001000
Yov8’LTT- 9888'v¢ -WNMMMG g4V spiemp3 aAdey| - uado wu_MLM“H_w/_w_U auS- /- wmmM.M\W_‘R/w‘__< spiemp3 00¥0€T00TAOA
vorgLTT- | 9888'VE .mMmHm g4v spiemp3 anndeU| - Uado S_MM“_,H_N_W_U s/ - wmmM.m_w\w_L\wwi spiempg | 00TZET00TA0C
Yov8’LTT- 9888'v¢ -WMMMG g4V spiemp3 aAdey| - uado wu_MLM“_FH_W/_m_U auS- /- wmmMW\W_‘R/n_U‘_E spiemp3 009€€T0O0TAOA
Pov8'LTT- 9888'7¢ -WNmMMm g4V spiemp3 aAIdeu| - uadQ wu_M_MHc_w/_w_U auS -/ - wmmM.W\W_‘BWL_d\ spJemp3 00T¥¢T00TAOAd
Yov8’LTT- 9888'v¢E VWNMW_”Mm g4V spiemp3 aAdey| - uado wu_MLM“_F_h_w/_m_u aus-/ - wmmM.M\W_.R/n_U‘__.Q spiemp3 004S2T00TAOA
ov8'LTT- 9888'7¢ -WNMMM@ g4V spiemp3 aAIeu| - uado wu_MLM“_—H_W/_M_U auS -/ - wmmww\w_b\”wh_d\ spJemp3 00v£¢T00TAOAd
Yov8’LTT- 9888'v¢E -WNMMM@ g4V spiemp3 aAdey| - uado wu_\N_M“_F_h_W/_m_U auS- /- wmmM.W\W_Rwh_d\ spJemp3 006S¢T00TAOA
ov8'LTT- 9888'7¢ VWMMMG g4V spiemp3 aAIdeu| - uadQ wu_MLM“_r___w/_w_U aVS -/ - wmmM.M\W_.RW‘__.Q spJemp3 00€CETO0TAOA
uonesisanul Japun ‘[10S L86S°LTT- SEVSVE -WNMMM@ g4V SA4vMa3 uonelpaway - uado wu_\N_M“_F_h_W/_m_U auS- /- meMmMMLMMN”N< spJemp3 6T000000T L
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-155



€¢-d

2006'LTT- | STE6'WE .mmmm g4V spiemp3 co_uwmm%w_nma o S_NM“_F___W,W_U oS - - o508 Mww Sy spiempy | 00BTYT00TAOQ
V668 LTT- | TSE6VE -mM M o | 94vspiemp3 co_mmmm%wﬁm do B_NM“_F___W,_MV_U ous - - ose mmmmw%u sy spiempg | 00LTYT00TAOA
€668'LTT- | T9€6'E WMM s | 8dvspiemp3 cozwmmw\,%_n_ma o mu_wmm m_w,_w_u oS -5 - mmmmﬁwwh sy spiempy | 009TYE00T00Q
8S06'LTT- | L9T6E -mM M o | gavspremps | ususssessy aus-uado B_NM“_F___W,_Q_U oS- g - oseq Mww Sy spiempy | OOEOYTO0TAOA
L66E'LIT | LT6WE .mMmHm 84v spJemp3 aneu - uado m,_wmu_,“_w,_w_u a)s - § - aseg wwwm ay spiempy | 00€0VT00TA0A
SYT6LIT- | 9€96'FE mMM ¢ | 84vspiemp3 " o_wumm%n.v_o_a o QH_M_M“H_\@‘@_U s -5 - o5 MW._NO Sy spiempy | 00007T00100Q
€506'LTT- | 8856'E WMM o | 8dvspiemps cmﬂwﬁwﬂmﬁ.ﬁﬁc_ m,_wmu_,“_w,_w_u G7 NS - g - 958Q 92104 JIY SPAEMPI | 00/8ETO0TAOQ
6E68°LTT- | SLT6VE mMmH o | 84vspiemp3 co_wumm%n.v_o_& o S_Nmm w_w,_m_u o -5 - o508 wuww Sy spiempy | 0098ET00TA0A
S R L o — DU - I [Pt
6868°LTT- | 9876'E .mwmﬁmﬁm g4V spiemp3 annoeu| - uado wu_wmw__,_h_w,_m_u ous - g - oseq w.uww Ly spiempg | 00VBET00TAOC
90T6'LTT- | Tre6ve OFTT g4V spiemp3 anndeu| - uado SUSANUBID | 11 g - aseq 92104 iy SPIEMPI | 000/ET00TAOA
“VCS€E6 AtenjiN
€ET6LIT- | 9SV6FE .WMMm g4V splemp3 annoeu| - uado E_NM, c_w,_w_u SOy -5 - 956 wwwo Ly spiempy | 0069ET00TAOA
6T68°LTT- | €9V6'VE WMM o | 8dvspiemps anndeu| - uado B_NM“_,H_W,_EU oy - 5 - aseq wwwo Ly spiempg | C0BSET00TAOA
€€06'LTT- | EIV6'HE .WMMm g4V splemp3 annoeu| - uado ENM“H_W,_W_U SOy -5 - o568 Mwwo Ly spiempy | 00SSET00TAOA
vOvS'LTT- | 9888'vE mMmH s | 8dvspemp3 aAdey| - uadQ E_MM“_,H_N_W_U oS-, -quMMMHH,_L\Uu% sempg | 00VSET00TAOQ
9vE6'LTT- | 9606'7E .mMMm g4V splemp3 annoeu| - uado B_M_M“_,___\m,_m_u o - TMMM_MMWH,_BU%;;B 00£5€1001A0A
vov8'LTT- | 9888'7E ._meHm g4V spemp3 aAndeUY| - UBdO E_NM, c_w,_w_u . m.wwwwwmm_h,_%u%s;ﬁ 00ZS€100TA0QA
YO8’ LTT- | 9888'E ,mwmﬁmm g4V splemp3 annoeu| - uado ou_wmu_,_h_w,_m_u o - Twmmm.%_wwé spiempg | COBEET00TAOA
vov8'LTT- | 9888'YE .mMmHm g4V spemp3 aAndeUY| - UadQ S_NM_“_,HM P . m.mmmm.w_\w_uwwi spiempg | 00BEET00TAOC
9vE6'LTT- | 9606'7E .mMmHm g4V splemp3 annoeu| - uado ou_wmu_,_h_w,_m_u o - N.WMMMHH_M,_%U%EEB 00££€T00TAOQ
YO8’ LTT- | 9888'YE ,mwmﬁmm g4V spemp3 aAndeUy| - UBdO SNM“_,H_N@_U o - N-wmmw.wg\,bwé spiempg | 002Y2100100C
YO8’ LTT- | 9888'E .mMmHm g4V splemp3 anneu| - uado ou_wmu_,_h_w,_m_u o - m.mmmm.ww_hﬁui spiempy | 00SOET00TAOA
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-156



v¢-a

SYv9'LTT- 97S6'vE .WMMMm g4V spiemp3 aAeu| - uado wu_M._M“_F___W/_m_U 90V - 6 - 3seq Mm‘“n.ou_ 11V SpIemp3 00¢Z€T00TAOA
YSr9LTT- | 8vTevE .mMMm 84V spiemp3 anioeu| - uado B_NM“_F___W,_MV_U 0V - 6 - aseq wme Iy spiempy | 00£SET00TAOA
TEVI'LTT- S8C6'VE .WNmMMm g4V spiemp3 aAoeu| - uado wu_M._MHJ_W/_w_U 90V - 6 - 3seq WM‘“mou_ 11V SpIemp3 0095€T00TAOA
80S9°LTT- 6EEE'VE .meHMm g4V spiemp3 aneuy| - uado mu_NM“_F___W/_m_U 0V -6- Mmmmm%umwn_ 11 Splemp3 00€v€T00TAOA
9899°LTT- Yiv6'veE .WNmMMm g4V spiemp3 aAioeu| - uado mu_M._M“_FH_w/_w_u J0V -6 - wmmm<MuN‘_Mu_ 11y Spiemp3 00¢€100TAOA
6vS9°LTT- 8806'7¢ .WMmHMm g4V spiemp3 aneuy| - uado wu_NM“_F“_W,_m_U 70V - 6 - aseg Mwumo“_ 11 Splemp3 00T¥€T00TAOA
S099°'LTT- 9668'7€ .WNmMMm g4V spiemp3 aApoeu| - uado mu_M._M“_FH_w/_w_u JOV - 6 - 9seq MM‘,_mou_ 11y Spiemp3 000€100TAOA
8099°LTT- S668'7¢E .WMmHMm g4V spiemp3 aney| - uado wu_M._MHm_w,_m_u J0V - § - 9seg Mwwou_ 11 SpJemp3 00£Z€T00TAOA
T1999°LTT- (947043 -mewmmw g4V spiemp3 aApeu| - uado wu_MLM“_FH_w/_w_U 70V - 6 - aseg Mw\.ou_ 1V Spiemp3 009Z€1T00TAOA
C1S9'LTT- 9TE6'vE .WMmHMm g4V spiemp3 aneuy| - uado wu_M._M“_F_h_w,_m_u J0V - 6 - aseg WM‘_HOH_ 11 SpJemp3 00TTETO0TAOA
8¥99°LTT- 8106'V€ -mewmmw g4V spiemp3 anipeu| - uado wu_MLM“_FH_w/_w_U 70V - 6 - aseg Mwhﬁou_ 1V Spiemp3 000T€ETO0TAOA
W99 LTIT- | SLVE'VE .mNmMmHm 84V spiemp3 anoeu| - uado B_MM“_,___W”_U 30V - 6 - aseg wwﬁo“_ Iy spiempy | 0060€T00TA0A
S0S9°'LTT- S688'7€E .WMMMm g4V spiemp3 aneu| - uado wu_MLMHc_W,_w_u 90V - § - seg MNHE 11V SpIemp3 006/£¢100TAOA
BYILTL eeswe -mMmHm 84y spiemp3 aAp2eu) - Uado B_MM“_,__M_U JOV - 6 - 9seg MWHS iy sprempy | 0084T00TA0A
€959°LTT- S806'7€ .WMMMm g4V spiemp3 aneu| - uado wu_MLM“H_W,_w_u 90V - § - 9seg MNHE 11V Spiemp3 00££¢100TAOA
6959°LTT- | TOT6'VE .mMmHm 84V spiemp3 anpoeu| - uado S_MM“_,H_N_W_U 30V - 6 - aseg wwﬁo“_ iy spiempy | 00942100100
C8E9'LTT- STE6'VE .MMmHMm g4V spiemp3 aneu| - uado mu_NM“_F___\m,_m_u 90V - § - seg MH_HE 11V SpIemp3 00¢9¢100TAOA
9’ LTT- 9¢S6'17€ -MMMM@ g4V spiemp3 aAipeu| - uado wu_MLMHc_M_w_U 30V - 6 - aseg MWM_HOH_ 11 Splemp3 00T9¢T00TAOA
8€06°LTT- 147043 0Tt g4V spiemp3 aneu| - uado aus dnueap) 6 9}S - 8 - seg 32104 JIY spiemp3 0009¢100TAOA
-¥¢S€6 Asenjin
0€IT Sulioyiuo s dnues|)
S968°LTT- Tve've 975E6 g4V spiemp3 uonedyLaA - uado AdedIA T9 9IS - 8 - 9seg 92404 Iy spiemp3 | 009%¢100TAOd
CL68'LTT- 66€6'VE .WMMM@ g4V spiemp3 aneu| - uado wu_NM“_F_h_w/_m_u 3y - g - aseg MM_mo“_ 1Y spJemp3 00St7¢100TAOA
€668°LTT- 9CE6'VE VMM.MMm g4V spiemp3 aAipeu| - uado wu_M;M“_—H_w/_m_u YIS - g - aseq MH_MOH_ 1Y spJemp3 00v¥cT00TAOA
CCI6'LTT- re've 01T g4V spiemp3 aneu| - uado aus dnueap) TE NS - 8 - 9seg 32404 JIy spiemp3 | 0061¥100TAOA
-¥CS€6 AsenjiN
0 ﬁcmc_,&ww:co%_m:c&o g apnyBuo | spmie] wm_ONo Ao snieis aNs >H___wmuww~_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-157



G¢-d

ealy
OETT aus dnues|) I1I'S (82d) |Auaydig pareuiojyaAjod
1T : spJem uole|paway - uad
9669°LTT 87E€6'VE - 94V spiemp3 nelp Y (o] AdeuA YT €2y 1591 ZTE S 00Z€TTO0TAOA
- ¥ NO - aseg 22404 JIy spJemp3
R . 0€TT ) ays dnuea|) [Il}pUe paso|) TY4V €T S
€989°LTT Frada43 -575E6 44V spiemp3 uonelpaway - uado Aden - NO - 958g 32104 A1 SPIEMPT 007S0T00TAOA
Joden 10§ ‘(4a3eMm Sunjulip . . 0€TT aus dnuea|) €9US-L3uN
UBY} JBY30 S3SN) J81BMPUNOID JBYI0 ESv6LTT EVVErE Z7SE6 g4V spiemp3 uorelpaway - uado Areupn 3|qeJadQ - aseq 92404 JIy spJemp3 0059v1001d0d
R . 0€TT UOJY [elpaway wiiau| aus dnueap) aseg 92404 A1y
Yor8’LTT 9888'7€ 7oEs g4v spiemp3 1 JUBWSSIsSY - UsdQ AR spJemp3 - aseq 92104 Iy SPIeMp3 LE€TS86T090L
e ) 0€TT sosem dunoluon aus dnueapd - aseq 9204 JIY SpIeM
Yov8LTT 9888'77€ -b7556 44V spiemp3 uoneayuaA - uado 56584 d 4 41V spiemp3 0069¥100TA0A
. . 0€TT 21s dnues|)
9 LTT- 996'7€ 575E6 94V spiemp3 anipeu| - uado fie 6€ 9US - 6 - 9seq 92404 JIY spiemp3 | 006€¥T00TAOA
. . 0€TT 1S dnues|)
9099°LTT- 7668'17€ g4V spiemp3 anpeu| - uado 8€ 9US - 6 - dseg 2104 JIyY spJemp3 | 008E¥T00TAOA
-7CS€E6 Aelpn
R . 0€TT : 211s dnues|) 9/€
99 LTT rS6'vE -575E6 94V spiemp3 anipeu| - uado AdeIA 3MS - § - 3seg 92104 Iy SpIEMP3 00L€¥100TAOA
R . 0€TT ) aus dnueap) 9¢€
6VY9°LTT 7556'v€ b7oE6 84V spJemp3 aneu| - uado ARUIA oU - 6 - aseg 99104 Iy spiempg | 009EVI00100C
R . 0€TT ) aus dnuea|) 09¢
999°LTT LEO6'VE 57SE6 44V spiemp3 aneu| - uado AteIA Q1S - 6 - 95eq 0104 Iy SPAEMP] 00€Z¥T00TAOA
R . 0€TT ) aus dnues|) 8€¢€
EV9'LTT vZS6'vE 7oE6 84V spJemp3 aneu| - uado AreuIN oUs - 6 - aseg 29104 Iy spiempg | 00¢EY1001000
} ; O€TT Sulojuo aus dnues|y Sze
1999°LTT 8LV6'VE 57SE6 494V spiemp3 uoneayuaA - uado fue Q1S - 6 - 95eq 0104 1Y SPIEMP] 00TZ¥100TAOA
ros ¢C99°LTT- 8006'V€ OFTT 94V spiemp3 Butionuon aus dnueay mmmhw_mm“._ﬁ._u_u_wmwﬂ_w_m_ﬂ%w TCe €661000000TL
Ajddns a3em Supjuiip 4oy pasn Jajinby -v7S€6 uonedylIdA - uadp AeyjiN S - 6 - 958g 99104 L_.m w?m\sum
R . 0€TT SuriojuoN as dnueapd TCE
6199°LTT 9006'7€ - 94V spiemp3 uoneayaA - uado Atepn 3MIS - 6 - 95eq 32104 Iy SPAEMP] 000Z¥100TAOA
R . 0€TT } ays dnuea|) S0€
6SV9°LTT €VS6'VE 57SE6 494V spiemp3 aneu| - uado fue Q1S - 6 - 95eq 0104 Iy SPIEMP] 00£0¥100TA0A
R . 0€TT SuriojuoN aus dnueapd 98.1
6vv9LTT TOv6'vE 975E6 g4V spiemp3 uoeslLIaA - uado Alepn 31IS - 6 - a5eg 9204 JIY SpIEMP] 000¥T00TAOA
) } 0€TT ENSVEIA a1s dnuea|y V8L
87S9°LTT 9€€6'VE 57SE6 44V spiemp3 uoneayuaA - uado AJeIN Q1S - 6 - 95eq 2104 Iy SPAEMP] 00T6€T00TAOA
R . 0€TT Suriojuoy aus dnues|) T4
8LV9LTT CEBBVE 975E6 g4V spiemp3 uoeslLIaA - uado Alen 31IS - 6 - 95eg 9204 JIY SpIEMp] 0068€T00TAOA
. . 0€TT Sulionuo 91 dnues|) 91T
eV LTT 6€€6'VE 97556 44V spiemp3 uoneayaA - uado Adeun Q1S - § - 35eg 92104 Iy SPIEMPT 0088€T00TAOA
R . 0€TT SuriojuoN aus dnues|) ST1
TLYI'LTT rrS6'vE -y75es g4V spiemp3 uonesyLaA - uado AdepA 31IS - 6 - 95eg 92104 JIY SpIEMPI 00SZETO0TAOA
R . 0ETT } 91s dnues|) S/€
€799°LTT S6€6°VE 97556 44V spiemp3 aneu| - uado Ateupn IOV - 6 - 56 92104 A1y SpIEMp3 00€LETO0TAOA
uldaouo0)d apo)d adAL
10 SIUBUILEILOY [eNUS10d apnubuo | apnineT diz Ao snieis als Anjioe foNs aweN Ayj1oed /a1 dl reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-158



9¢-d

puod UoNEpIXO pue

. . 0€TT aus dnuea|)
88€9°LTT- 8788'VE } 44V spiemp3 paso|) ase) - pais|dwo) Aol oey Ysem Jawlod 9p-T BRIV 1s3L V6ZE | 00ETZTO0TAOd
¥2S€6 HIIN 3US - 678 NO - 358 32104 JIY SPIEMPI
— ) 0ETT sosem Suiojuoy a)s dnues|) w:%n_ co_“emohm\,mmwcm c_mwm_
9789°LTT 80v6'77€ - 94V spiemp3 uoneyuaA - uado Asepn 421e) OZT-T eaJy 1591 8T¢€ 9US 096T000000TL
- 68 NO - 8589 92404 JIY SpJeMp3
0TI 21s dnues|) eaJy Suluiel] 2414 Jawlo4 97 S
[TT- : spJem 950|) ase) - paia|dwio;
6789°LTT T6C6'7€ -bz5e6 44V spiemp3 paso|) ase) - paid| o) Asen - 6581 NO - 35eg 32104 1Y SPIEMP3 006TTT00TAOA
dwng
. . 0€TT 1S dnues|)
€00L°LTT- 90€6'7€ 97556 44V spiemp3 paso|) ase) - paja|dwio) Ateain JoopanQ 5658 Sulp|ing ZLT dUS 00€0TTO0TAOA
o - 68 NO - dseg 92404 JIy spiemp3
93uey Suui4
. . 0€TT s dnues|)
L9€9°LTT- £988'V€ -575E6 44V spiemp3 uone|paway - uado AdeIA wni||A1ag 9p-T 3y 3591 £9T NS 8S6T000000TL
it - 68 NO - 9seg 32404 JIy spJemp3]
1SN !0 31se M\ paAowsy
0TI 9)s dnues|) pue eaJy a8Jeydsiqg a1seM
[TT- : spJem 950|) 9se) - para|dwo
SE69'LTT 9LT6'VE b75E6 44V spiemp3 paso|) ase) - pa13) p) Aseyin 19WI04 OyZg SUIPIING 99T NS 0084T100TAOA
- 68 NO - dseg 92404 JIy spiemp3
TEY8 pue ‘Szv8
0€TT ays dnuea|) ‘€TY8 ‘TCY8 ‘6T¥8 Sulp|ing yum
[TT- : spJem 950|) 9se) - para|dwo
GG89'LTT €6'VE 57SE6 44V spiemp3 paso|) ase) - pa13) o) Aseyn Pa1e10sSY S|[9M AIQ JEST SUS 00TOTTO00TAOA
- 68 NO - 9seg 92404 JIy SpJemp]
TEY8 pue ‘Gzv8
0€TT ays dnuea|d ‘ETY8 ‘TCY8 ‘618 Sulp|ing yum
[TT- : spJem 9s0|) ase) - paia|dwo;
£989°LTT 8676'7€E 57SE6 44V spiemp3 paso|) ase) - paid| o) Aseyin Pa3eIN0ssY S|IaM Aid EST dMS 0000TTO00TAOA
- 687 NO - 9seg 32404 JIy splemp3
TEY8 pue ‘Gzv8
0ETT ays dnuea|d ‘€CY8 ‘TTv8 ‘6118 ssulp|ing yum
[TT- : spJem 9s0|) ase) - paia|dwo;
8989°LTT YTE6'VE 57SE6 44V spiemp3 paso|) ase) - paid| o) Aseyin Pa1eI0SSY S|[9M AIQ VEST 211 00£80T00TAOA
- 687 NO - 9seg 32404 JIy spiemp3
spuod uonjeiodend aise
. . 0€TT ays dnues|) puod ton 3 91EM
6989°LTT- TIE6'VE b75e6 94V spiemp3 paso|) ase) - paia|dwo) Asepn JawJod TG8 Sulp|ing 9OST S 009801T00TAOA
! - 687 NO - dseg 32404 JIy spiemp3
spuod uonjesodend aise
. . 0€TT aus dnuea|) puod ton 3 sEM
CL89LTT- YZE6'VE -b7556 94V spiemp3 paso|) ase) - paia|dwo) Asepn Jawlo4 TGH8 Sulp|ing YOST 9US 00S80T00TAOA
- 687 NO - 3seg 32404 JIY SpIemp3
LTI : 0eTt spJem BULIOYIUON ays dnuead ET] ; _ocwwm mo_m_w Bl
€9Y9°LTT 67S6'7E 97556 44V spiemp3 uoneayaA - uado Atean [ISSIAI O0T-T B34V 1591 STT 31S T96T000000TL
- 687 NO - 95eg 82404 JIY SpJemp3
dwns
0TI 9)s dnues|) J00pU| pue }d Jaseatdaq Jodep
LTI : spJem 950|) 9se) - paja|dwio;
€669°LTT 66C6'V7€ -y75E6 g4V sp. P3 pasod - P3l”| D Adepn 100pU| S658 SUIP|ING T/T IOV 00v61T00TAOA
- 687 NO - 95eg 82404 JIY SpJemp3
dwng
0TI 9IS dnues|) J00pu| pue g Jaseatdaq Jodep
[TT- . spJem 9s0|) ase) - paia|dwo;
L'LTT TE6'VE 57CE6 44V spiemp3 paso|) ase) - pa1d| o) Ateyin 100pUl S658 SUIPIING LT 0V 00€6TT00TAOA
- 681 NO - 9seg 32404 J1y Spiemp]
uldaouo0)d apo)d adAL
4O SJUBUIWEBIUOD [e1IUS}0d apnibuo | apnineT diz Ao snyels als Anjioe foNs aweN Aujioe /81S al reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-159



Lc-d

Vov8°LTT- 9888'17¢ -WMMMm g4V spiemp3 JUBWISSASSY S - UadO wu_MLM“H_W/_G_U €714d - 9seg 82J04 Iy spiemp3 0008¢T00TAOA
YIV8LTIT- 9888'v¢ -WNMMM@ g4V spiemp3 co_ummumu.__“w_\ﬁ“nw_\_“_wao wu_MLMHc_w/_w_U CT14dd - 9seg 22404 Jly spiemp3] 00£9¢T00TAOA
VIv8LTT- 9888'17¢ -WMMMm g4V spiemp3 co_umm“mHmM\F“n.v_M_chO mu_MLM“H_N_m_U T214dd - 9seg 92404 JIy spJemp3] 0099¢T00TAOA
YIV8LTT- 9888'1¢ -WNMMM@ g4V spiemp3 co_ummumh__“w_\ﬁ“nw_\_“_wao wu_MLM“_r___w/_w_U 0714dd - 8seg 32404 Jly spiemp3] 0059¢T00TAOA
Yov8LTT- 9888'1¢ -WMMM@ g4V spiemp3 CO_HMNMHHM_\MW_\—‘/_WQO wu_MLM“H_W/_w_U 6T14dd - 8seg 32404 Jly spJemp3] 00%9¢T00TAOA
YIvV8LTIT- 9888'17¢ -WNMMM& g4V spiemp3 co_umwun_nww_\ﬁ“ﬁw_\_“_wao wu_MLM“_r___w/_w_u 8T14dd - 9seg 92404 JIy spJemp3] 00TSCT00TAOA
Yov8LTT- 9888'v¢ -WMMM@ g4V spiemp3 CO_HMNMHHM_\MW_\—‘/_WQO wu_MLMHC_W/_w_U LT74dd - 8seg 22404 Jly spJemp3] 000S¢T00TAOA
YIv8LTT- 9888'17¢ -WNMMM& g4V spiemp3 co_umwun_nww_\ﬁ“ﬁw_\_“_wao wH_MLM“_r___w/_w_U 9T14dd - 9seg 92404 JIy spJemp3] 006%¢T00TAOA
Yov8LTT- 9888'v¢ -WNMMM@ g4V spiemp3 CO_HNMNHHM_\FMAW_\—‘/_WQO wu_MLM“_r___w/_w_U GT14dd - 8seg 22404 Jly spiemp3] 008%7¢T00TAOA
9VEGLTT- 9606°v7€ -WMW_”MQ g4V spiemp3 co_umwumw__“w_\_’“n.v_\_.“_wao wu_MLM“_FH_W/_m_U 7174d - 9seg 92404 Iy spiemp3 00S€CTO00TAOA
YoV8LTT- 9888'v¢ -WNMMM@ g4V spiemp3 CO_HNMNHHM_\MAW_\—‘/__M.WQO wu_MLM“_r___w/_w_U €T74d - 9seg 82404 JIy spiemp3 00€CT00TAOA
Yov8LTT- 9888'17¢ -WNMMMG g4V spiemp3 co_umwumu‘__“w_\p“n.v_\b_wao wu_MLM“_FH_W/_m_U CT14dd - 9seg 92404 JIy spJemp3] 00€€CTO0TAOA
Yov8LTT- 9888'v¢E -WNmMMm g4V spiemp3 CO_HNMNHHM_\MW_\—‘/__M.WQO wu_MLM“H_Wéw_U TT14dd - 8seg 32404 Jly spJemp3] 00ZE€CTO0TAOA
Yov8LTT- 9888'17¢ -WNMMMG g4V spiemp3 co_umwumu‘__“w_\p“n.v_\b_wao wu_MLM“_FH_W/_m_U 0T14dd - 9seg 92404 JIy spJemp3] 00TZ¥T00TAOA
9VE6LTT- 9606'7€ -WNmMMm 44V spiemp3 CO_HNMNH“M_\F“W_\DWQO wu_MLM“_r___w/_w_U T14dd - 9seg 32404 Jly splemp3 0004¥T00TAOA
LC0LLTT- €CEG'VE -WNMMMG g4V spiemp3 uoneipaway - uado wu_MLM“_J_w/_w_U “_“MHMMMM&MQNM\UM\“MMM&M—WM\M £LS6T000000TL
* 68 NO - 35eg 20104 1Y SPIEMP3
L8E9LTT- £888'7¢E VWNMMMm 44V spiemp3 paso|) ase) - paa|dwio) wu_M;M“_Fﬂ_w/_w_u -w m.w__>n_Lwsmtwmwu._wwawm‘_f“r“_mmwumwuwtm 009.6000TA0OA
+ - 63 NO - 5eg 30104 Iy SPIEMP3
TEV8 pue
LE€89LTT- ¥8¢6'v¢E -WNMMM@ g4V spiemp3 paso|) ase) - paa|dwo) wu_\N_M“_F_h_W/_m_U _”_M_N\,H,NWMMM_NM%MMMﬂ%MM/HWWMMFMM__@”M 00961T00TAOA
- 63 NO - 95eg 30104 Iy SPIEMP3
8LEI'LTT- €EBYVE VWMMMG g4V spiemp3 paso|) ase) - paa|dwo) wu_MLM“_r___w/_w_U L_M”\_O‘_nﬁ_unr_hwwww_wm_”—“wmwv._huMMNstwR/m 00SsTZT00TAOA
+ - 63 NO - 95eg 30104 Iy SPAEMP3
CLEYLTT- 6¢88'v¢E -WMMM@ g4V spiemp3 paso|) ase) - paa|dwo) wu_MLM“_—”_wl_w_U LM_HHA_OU_._\_M_W”_W_M““F..\—_mmwv.__.uMMNLMwmmR/m 00¥TZ¢T00TAOd
+ - 68 NO - 95eg 20104 JIY SPIEMP3
10 SIUEUILIIOS [ERUsI0 opmbuo | spmpet | °H70 Ao snjeis ans >H___wmuww~_m aweN A1j1oed /BUS ai eqolo

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-160



8¢-d

voV8LIT- | 9888VE 0Tt g4V spiemp3 ButioyuoW aus dnueapy SPLIS - 95eg 92404 J1y Spiemp3 00£¥ET00TAOA
-775€6 uoeallIdA - uado Atenpin :

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

9YEELTT- | 9606VE Ottt g4V spiemp3 ButiojuoN aus dnueajy 8TLIS - 95eg 92404 A1 SpJemp3 00S¥E€T00TA0A
-72S€6 UoIBIYIIA - URdQ Atenpin ’

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

9YEELTT- | 9606VE Ottt g4V spiemp3 ButiouON oM dnueapy YTLIS - 95eg 92104 A1 SpJemp3 00662T00TA0A
-¥ZSE6 uonedyaA - uado Asexpin :

YOV8'LTT- | 9888'vE OFTT g4V spiemp3 uliojuoN aus dnuea|d 9TS - dseg 92104 JIY SpJemp3 00862100TA0A
-¥7S€6 uonesyuaA - uado Atenpn .

YOV8'LIT- | 9888°VE Ottt g4V spiemp3 Butiouo oM dnueapy TLTS - 95eg 92104 A1y SpJemp3 00£62T00TA0A
-¥7SE6 uonedyaA - uado Asexin .

YOV8'LTT- | 9888'VE OFTT g4V spiemp3 uliojuoN aus dnuea|d E€ETS - 9589 92104 JIY SPIEMPT 00962100TA0A
-¥7SE6 uonedyUaA - uado Asexin :

YOV8'LTT- | 9888°VE OETT g4V spiemp3 ButioNuON oM dnueapy 674d - 9569 92404 Iy SpPIEMp3 006£ET00TAOA
-¥7S€6 uonesyuaA - uado Atenpn :

YOV8'LTT- | 9888'vE OFTT g4V spiemp3 uliojuoN aus dnuea|d 874d - 95eg 92404 JIY SPJEMpP3 008/€£T00TA0A
-¥7SE6 uonedyuaA - uado Asexpin .

YOV8LIT- | 9888°VE OFTT g4V spiemp3 ButiouoN ous dnueapy £7¥d - 9569 92104 A1y SPIEMP3 00£LET00TAOA
-¥7SE6 uonesyuaA - uado Atenpn :

YOV8'LTT- | 9888°VE Ottt g4V spiemp3 Butioyuon aus dnueapy 974d - 95eg 92404 JIY SPIEMp3 009€T00TAOA
-¥7S€6 uonedyUaA - uado Asexpin :

vov8'LTT- | 9888VE 0Tt g4V spiemp3 BuioNuON ous dnueapy G14d - 95eg 92404 Iy SpIeMp3 00TEET00TAOA
-v7S€6 uoneayldA - uado Areupin )

YOV8'LTT- | 9888°VE 0Tt g4V spiemp3 Butioyuon aus dnueapy ¥14d - 95eg 92404 A1y SPJEMp3 000€ET00TAOA
-¥7S€6 uonedyuaA - uado Asexpin :

YOv8'LIT- | 9888'VE OTT 94V spJemp3 sutioyuop ays dnueapd ZET4d - 95eg 30104 JIy SPIEMPI | 006ZETO0TAOA
-775€6 UOIIBIYIIA - USdQ Asenpin ’

YOV8'LTT- | 9888°VE 0Tt g4V spiemp3 ButiouON ous dnueapy TETYd - 9seg 92104 Iy SpJemp3 008Z€T00TAOA
-¥7S€6 uonedyuaA - uado Asexin :

vOv8'LIT- | 9888'E OFTT g4V spJemp3 Butiojuon aus dnues|) 074d - 9seg 32104 JIy SpieMp3 | 00TTH#T00TAOA
-77S€6 UoIIBIYIIA - USdQ Asenpin ’

YOV8'LTT- 9888'v€ Ottt 84V spiemp3 uliojuoN a)s dnuea|y 6214d - 95eg 92104 I SpJemp3 000T#100TAOA
-¥7S€6 uonesyuaA - uado Asexin :

YOv8LTT- | 9888VE Ottt g4V spiemp3 ButioUoN aus dnueay 8714d - 9seg 92104 Iy SpJemp3 0060%T00TA0A
-¥ZSE6 UOIIBIYIIIA - USdQ Atenpin ’

YOV8'LTT- 9888 € Ottt 84V spiemp3 uliojuoN aus dnues|) £T14d - 95eg 92104 I/ SpJemp3 0080¥100TAOA
-¥7S€6 uonesyuaA - uado Asexpin :

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

YOV8'LTT- 9888'v€ 0Tt g4V spiemp3 uiojuoN 1S dnues|) GZ7Yd - 9seg 92104 I SpJemp3 00787100TAOA
-¥2SE6 UoIEIYIIA - USdQ Atenpin :

. . 0€TT Suioyiuo 1S dnues|)
vOv8LTT- | 9888VE 75E6 g4V spiemp3 wonesyiap - uado Aren ¥Z14d - 95eg 92404 Iy Spiemp3 00182T00TA0A
uJaouo apo adA
0 mEmc_EmEo%_m_Emsn_ apnyBuo | spmie] m_No Ao snieis aNs a___om“_ws_m awenN Anjioed /eNs ai eqoio

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-161



6¢-d

llos 9€88°LTT- S06'7E €75€6 | 94V SQYYMAI | Iudwssassy aus - uado oS v¢L1 5014 41510 713N
‘ 1SN ABMIN | LNVHGAH - aseg 90104 Jiy spiempg | 09¢666¢090L
uonesdisanu| Japu 1T . 9US
nesnsau| Japun TE06'LTT 80Z6'VE | ¥ZSE6 | 94V SQUYMAIT | Iuswssassy aus - uado Lsn Aseupy | 076 ©U18 - 9588 20103 41y SpIemp3 | 12600620901
uonessanu| Japun T€06'£TT- | 80Z6'WE | vZSE6 | 84VSQYYMAI | IUdWSSass ous 60v8
v 9115 - uado
1sn Aenpa D14 - 8seg 92104 Iy spiemp3 8080060901
uonesnsaau| Japun 9ST6LTT- | YOZ6'WE | €7S€6 | 84V SAYVMAI | Iuswssass oS cory
v 9uS - uad
0 1sn Aeapiy 919 - 95eg 92104 11y SpIemp3 ¥060062090L
Ajddns 121em Bupjuiip Joy pasn Jaynby | TE06'LTT- | 80Z6'VE | bZSE6 | 84V SQYVMAI | IUBWSSISSY aYs - uadQ U £08e
1sn Aenjin D@14 - 9seg 92104 A1y SpIEMP3 £88006¢0901
llos 9ST6'LTT- | ¥0Z6'VE €7S€6 | 94V SAYYMAI | IudWssassy aus - uado aus 008€
) 15N Adeypia DQ1g - 9seg 22404 JIy Spiemp3 76800620901
uonesnsanul Japun 9€88'/TT- | SO6'VE | €7SE6 | 84V SQ¥YMA3 | paso oS 08sz
|2 @se) - pas|dwo)
| 1sn Aepa D@14 - 9seg 92104 A1y SPIEMP] ¢68006¢0901
l1os 9ST6'LTT- | vOTEPE | €7S€6 | 84V SAYYMAI | IudwWssassy ays - uad ous 135310 8 INNOSYD O11¢
i 0 1sn Aseapin DTG - 95eg 92104 A1y SPIEMP3 €£600620901
Ajddns 131em BupjuLip Joy pasn iaynby | TE06'LTT- | $0T6'VE | vZSE6 | 84V SAYVMAI | 3uawssassy ays - uado aus EL8T
1SN AeapN 9Q14 - aseg 92404 JIy spiemp3 ££6006¢090L
llos 9ST6'LTT- | ¥0Z6'VE €7S€6 | 94V SAYYMAI | IudwWssassy als - uad dus 8l
i 0 1SN Aseapin DTG - 9seg 22104 A1y SPIEMP3 04800620901
llos 9ST6'LTT- | ¥0T6'7E €7S€6 | €4V SAYYMAI | 1udwssassy als - uado ous &t
) 1SN AeapN 914 - aseg 32404 JIy spiemp3 096006¢090L
uonesnsaau| 1spun T1€06LTT- | 80Z6'WE | ©TSE6 | 84vSQYYMAI | Paso ous 3SNOH HSNH SELT
[D @se) - pais|dwo)
| 1SN Adeypin D(1g - 8seg 92104 Iy spiemp3 6600620901
uolnesiisanu| J . - . EX|
nesnsaaul Japun TE06'LTT 80Z6'VE | ¥ZSE6 | 84V SQUVMAI | IUSWSS3sSY S - uado s A L..w___s_ €41 DQ1g - 9584 92104 11y SPIemp3 | 0680062090
uonessaAu| J3pun 9ST6'LTT- | YOZ6'VE | €2S€6 | 84V SAYYMA3 | Iuawssass oS 8T/9191
v 9MS - uado
1SN Adedin D@1g - aseg 22404 41y spiemp3 11600620901
uol1esiIsanu| 19 . - . B
nesnsaaul Japun TE06'LTT 80Z6'VE | ¥ZSE6 | 84V SQUVMAI | IUSWSS3sSY S - uado s A L..w___s_ 8T D14 - 95eg 92104 Iy SPIEMPI | 5800620901
uonesdnsanul J3 /1T . Al
nesnsanul Japun TE06'LTT 80Z6'VE | ¥ZSE6 | 84V SAYVMAI | IUSWSssassy als - usdo sn aw___s_ 71T DA - 2589 92404 I SPIBMP | 65800620901
Iios TE06'LTT- | 80T6'E | vzSE6 | 84vSA¥VMal | pasopd ased - parajdwod oS 9€L0
: 1SN Adedin Q74 - dseg 92404 41y spiemp3 £960062090L
llos T€06'LTT- | 80Z6'7E vTSE6 | 84V SQYvMa3 | peso ased - parajdwod aus €2L0
pa39] 1SN Adenpn D@19 - 9seg 32404 JIy spiemp] 01800620901
. 0€TT
lios - : aus
6906'LTT 6IvevE | oo | 84V spiemp3 WBWSSassy aYS - uado Lsn Aoy | €9 2¥S -8 2588 2104 1y Spiemp3 | 004210010
. _ . 0€TT 2MS
€LT6'LTT 1026'v€ g4V spiemp3 1UBWSSASSY 3§ - UadQ . Léc
beSE6 ’ 1SN Aepin 31S - g - 9seg 32104 JIY spiemp3 0010¥1001d0d
R . 0€TT uliojuo 9IS dnues)
9vE6LT Hoy ! §)
1 9606VE | cco | 84V Spiemp3 woneuian - usdo Kienyn SZ3LS - 9seg 92104 NIy SPiemp3 | 00¥6ET00TAOA
R . 0€TT Sulionuo 91s dnues|)
Yov8 LTT 9888'€ s .. .
pzceg | 84V SPiemp3 woneauan - uado Kewn 8T31S - 2seg 20104 JIY SPJEMPI | 00E6ETO0TAOQ
R . 0€TT uliojuo 211 dnues|
vovsLT 1oy ! D
1 9888VE | oo | 84V Spiemp3 woneyian - usdo A INVYS - 95eg 92104 11y Sp1emp3 | 00Z6€T00TAOA
uladuo)d apod 3dk
4O SJUBUIWEBIUOD [e1IUS}0d apnibuo | apnineT diz Ao snyels als >H___omu_._\.9_w aweN Aujioe /81S al reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-162



0e-a

— ) ] s
89ST'8TT Tv00°'SE T0S€6 JAVION dAdeU| - UadO jesodsiq pueq S5 ON LNV1d JAVION 8090¢CT000T1
(301) auajAyisouo|yoniL . . 91IS weudoud
{3d) duaiAyrB0I0|YEDL 8YET'STT 7669 V€ GESE6 Jayseauen JUBWISSASSY dUS - uadQ dnueap) Alddns uaury uoissin 622€000000T L
— ) s
L68C'8TT ST96'vE T0S€6 JAVION uado jesodsiq pueq 123r0¥d S3Ling 37adiiN ¥80¢L7C000T1
9MUS weioud (INV1d INIWID
: - : uoneipaway - uad
S6vL'8TT ETCBVE EVeeEd 03431 1elp | (0] dnueapy 33837) dOHS IINVNILNIVIA 7¢8€9090¢1S
R . s
TLS6°LTT TVS6°vE €7S€6 g4V SaYvMa3 uado lesodsig puen TT4ANVT 111 SSY1D 3SvE NIVIA 6ETEYOE000TT
U . SuioyiuoN B
68SL°8TT 96T18'V€ 1377433 23931 yum/pasop - usdg |esodsig puen 1INV1d LN3IN3D 23831 YETET69000T1
CXIN DYHOSA
: - : uad
9/TT'8TT EVVLVE SCET6 YILSVYONV (0] lesodsiq pueq LANLYL MO 8 41 HILSYINYT T€C9976000T1
0002 dMS JISVM
. - ' uad
86911 8rvO'Se -91S€6 NO¥Od 0 |esodsiq puel 434/N3aQ¥Ng¥IN0/INONVYD [£vS855000T1
Ell
EM|
¥¥89°LTT- €T6'E €7S€6 44V Sayvmai paso|) ase) - paia|dwo) _mmo%_%ncm._ 111 SSV12 9V1 HOYV3SIY - €T 3LIS 6€S/SCE000TT
’ - ¥ -31Sv4 30404 HIV SA4vMda3
T6vL'8TT- EEC/'VE €veee 03931 paso|) ase) - pais|dwo) Sus weidold (ueld 3uauiz) €6¢T9C€000T1
_ _ dnuesp) 93g21) V34V IDVHOLS NNYQ
e . . s
¥.09°LTT 6T0°SE 9TS€6 NOY0d paso|) ase) - paya|dwo) jesodsiq pueq SANOd 39V1d3S a4od3a €¢617¢65000T1
¥e0L LTT- L6€0°SE 000z NOY0d uadQ BN ALITIDV4 INIA NOYOg 8/898ETO00T1
-91S€6 |esodsiq pueq
. ) xS
€8V9°LTT S066'VE 9TS€6 NOYOd uado [esodsiq pueq TT4ANVYT 11 SSYT1D NOYOd 98/8€9¥7000T1
Bl
6/8€8TT- SSI8'VE VESEL YILSVONVI paso|) ase) - paa|dwo) _mmoam_%ucm._ YILSYONVI-SINTLSAS O4D-019 0S6TCL6000T1
— . s
86VT'8TT 6695°V€ 0S5€6 ITIVANTVd uado esodsig puen Z# ONITOAD3Y ATTIVA 3dOTILNY 96C¥65000T1
. . aus
L6VT'8TT L69S'VE 0SS€6 JTVANTVd uado lesodsiq pueq T # ONIMOAD3Y AFTIVA IdOTILNY 78€5096000T1
QT T- . BN
70T'8TT 87C9'VE 0S5€6 ITIVANTVd uado esodsig puer 4144 Z¥ INV1d 302404 HIV 0620%77£000T1
(4218M BupjuLp . . BN T INVYAAH v2/LT 5d149
ueyy 1au10 sasn) ssrempunoig o | ECS8 LT EVT6'VE YZSE6 | 84V SAYVMAT | USWSSISSY NS - uado 15n AEIA 16 9115 - 55 92104 1Y SPIEMP3 16600620901
. _ . B S Y0vT 5419
Ajddns Ja1em Supjuiip Joj pasn Jajinby T€06°LTT 80¢6'V€ ¥25€6 g4V Sadvma3 JUBWISSISSY BYS - U 1SN AeHIN /T LIS - 356G 32104 A1y SPJEMP3 €180062090L
R . ) JMS ONIA1NgG AINLIHM
uole31Isanu| Japun 9ST6°LTT ¥0¢6've €CS€6 g4V Sa4yvma3 JUBWISSASSY BMS - UadQO 15N Aempng 13 LLVYd - 95eg 30104 Iy SPIEMP3 088006¢090L
. _ . B IS 668T 5079 AANLIHM
Ajddns Jarem Supjuiip Joj pasn Jajinby 9ST6'LTT v026'v€ €7S€6 g4V Sadvma3 JUBWISSISSY S - U 15 Aseain 9 L1V¥d - 3588 92104 11y SPIEMP3 96800620901
R . ) 21N NOILV1S SV 444AaV/VSVN
Ajddns Ja3em Supjulip 4oy pasn Jayinby 9S16'LTT v0C6've €CS€6 g4V Sayvma3 uonelpaway - uado 150 Aempng - aseq 20404 JIy SpJEMP3 6T18006¢090L
uldaouo0)d apo)d adAL
10 SIUBUILEILOY [eNUS10d apnubuoT | apnineT diz Ao snieis aus Anjioe foNs aweN Ayjioed /8us ai reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-163



TE-a

9IS weuSoud

I HONOYHL

J1T- : uonelpaway - uad
9LTLLTT LYy¥0°'SE 9TS€6 NOY0g neip Y (0] dnuea V SONOJ TYIINIHD 8 Xv¥O8 SN §¢8€L090T1S
BN
T69T°8TT- TC10°S€ ¢0S€6 JAVIOW paso|) ase) - paja|dwio) S 123r04dd 11IH AYVANVLS 6¥V¥T/.15S000T1
|esodsiq pueq
LEGT'BTT- TE66'VE 0¢80 JAVION uado oS 133r04d NIVLNNOW ava3ios YE€8EBCTO00TT
-¢0S€6 |esodsiq pueq
P . BN
VIET'8TT ¥689'7¢€ YILSVONV1 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 8TB8ETTI0CS
|BISIAI J2YIO ‘Wintwiosy) o . . BN uo11e3}S SUIRIBUID JIMOIUNS
21Uasy ‘1Jes / aluesioul JaY1Q ‘D1eJUN LSET'BIL EELVE VESEG AoIseRUE anoeu] - uado |esodsiq puet B1J3IS DT JaMouNs eauals £€8Z000000TL
T T . N
L06T'8TT 6056'V€ T0S€E6 JAVIOW uado lesodsiq pueq 123r0dd INVINNHS 8676EYE000T1
(DOA) spunodwo) a1uesiQ 21IS wieaSoug
3|11BJOA 4 ‘3D 1 - SIUSA|OS pajeulIo|yD LEBO'8TT- 7859v€ 0GS€6 JIVANTVd paso|) ase) - paja|dwo) .Q:cmw 5 SYINVITD ALITVNO £T00TLEO90TS
% “3Dd - SIUBA|OS PIIBULIOIYD 4 !
VLESLTT- 988'v€ 5¢e9 g4V SQ4vMma3 uado NS SANOd VIY1SNANI av1 SdITTIHd 9S9¢€09¢000T1
-VTS€6 |esodsiq pue
914y ‘8TT- : dlepwie UORDY [BIPSWSY WLISI| s wieasold ue|d UOIIBWEIDY JDIBAN depW|e
184N 87,0°8TT LS6S'VE 0GS€6 lepwied 13 JUBWSSISSY - UdO dnueap lue|d uonly [29Y 191\ 3lEpwied £967000000T L
(301) ausjAyisoio|yoniL
21S weu3ou
‘(30d) ausjAyzaolo|ydesIa L T6¥L8TT- €ET8VE 124439 OELEN] uonelpaway - uado H.M d UNY1d INJNED 978€809071S
‘SU0GJeI0IPAH PAIRULIOIYD JBYI0 nues|y 23931) 11I4ANVT IVIYLSNANI 410
— . s il
910€'8TT €6€0°S€E T0S€E6 JAVIOW uado lesodsiq pueq ANV1LHOd 411VI-1INV1d IAVION 845605600011
uldaouo0)d apo)d adAL
4O SJUBUIWEBIUOD [e1IUS}0d apnibuo | apnineT diz Ao snyels als Anjioe foNs aweN Aujioe /81S al reqo|o

a xipuaddy

KajleA adojaiuy ay 10} ue|d uawabeur|y JUsLINN pue 1es #T10Z

5-164



2014 Salt and Nutrient Management Plan for the Antelope Valley

Appendix E

5-165



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-feet/year)

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-feet/year)
Groundwater
Stormwater - 400 400 400 400 400
mported 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
:’;‘V'Cv’o”ed Water, 1,300 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 years. 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-feet/year)
Groundwater
Stormwater
mported 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
giﬁg‘}':gt /\;\ggr 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
g‘zcrg‘}':gt i 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
gi‘ig‘}'sgt /‘;"eﬂf)r 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
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Antelope Valley Salt and Nutrient Management Plan
Project Identification Form

Project Name: Edwards Air Force Base (EAFB) Golf Course lIrrigation

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
ey 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
Recycled Water
(aere-feotlyear) : 17,000 18,500 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 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.

Water Volume Projections (fill in applicable rows)

2010 2015 2020 2025 2030 2035
o oveas | 1,000 | 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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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
Recycled Water | (Plantupgrades
(acre-feetlyear) wer;encg(r)qgl)eted 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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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
ey . . 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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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
gi‘ig‘}'ggt Neary 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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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
gi‘ig‘}'ggt Neary . . 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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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
fririaind 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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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
(aere-feotlyear) : 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@Iacsd.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 fosyean | 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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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 magd 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
giﬁg‘}'(fgt /mﬂf)r 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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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
gi‘?e’ﬁ'ggt /%a;f)r 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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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 years. 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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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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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.

5-195



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

Mr. Chen -7- September 6, 2013

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.

5-197



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

5-198



ENCLOSURE 2

5-199



This page is intentionally left blank.

5-200



STAFF REPORT

SALT AND NUTRIENT MANAGEMENT PLAN
FOR THE ANTELOPE VALLEY GROUNDWATER BASIN AND
UPDATE ON THE STATUS OF SALT/NUTRIENT PLANNING
IN THE LAHONTAN REGION

November 2014

California Regional Water Quality Control Board, Lahontan Region
14440 Civic Drive, Suite 200
Victorville, CA 92329

Prepared by: Jan M. Zimmerman, Engineering Geologist
Patrice Copeland, Senior Engineering Geologist
Cindy Wise, Water Resource Control Engineer

Reviewed by: Mike Plaziak, Supervising Engineering Geologist
Lauri Kemper, Assistant Executive Officer
Patty Z. Kouyoumdjian, Executive Officer

5-201



STAFF REPORT

SALT AND NUTRIENT MANAGEMENT PLAN
FOR THE ANTELOPE VALLEY GROUNDWATER BASIN AND
UPDATE ON THE STATUS OF SALT/NUTRIENT PLANNING
IN THE LAHONTAN REGION

This report provides a synopsis of the Salt and Nutrient Management Plan (SNMP)
prepared for the Antelope Valley groundwater basin and outlines staff recommendations
to accept this plan without the need to prepare a Basin Plan amendment. This
recommendation is based in part on: (1) groundwater in the greater Antelope Valley
groundwater basin is generally of good quality; (2) water quality objectives (WQOSs) are
expected to be met for all constituents throughout the 25-year planning period; and (3)
no changes to WQOs are proposed at this time. This report also provides background
information regarding the underlying basis for, and requirements applicable to, the
development and implementation of SNMPS including an update on the status of
salt/nutrient management planning within the Lahontan Region.

RECYCLED WATER POLICY

In February 2009, the State Water Resources Control Board (State Water Board)
adopted the “Recycled Water Policy” under State Water Board Resolution No. 2009-
0011 (hereinafter referred as the “Policy”). The Policy was later amended under State
Water Board Resolution 2013-0003 (January 2013) to include specific monitoring
requirements for constituents of emerging concern (CECs). For reference, a copy of the
Policy, as amended, is included in Attachment 1.

Through the Policy, the State Water Board recognizes the beneficial uses of recycled
water and, when used in a manner consistent with state and federal water quality laws,
recognizes recycled water as a drought-proof and reliable water source to help move
the state towards a sustainable water future. To that end, the purpose of the Policy is to
increase the use of recycled water from municipal wastewater sources, and to provide
direction to the Regional Water Quality Control Boards (Regional Water Boards),
proponents of recycled water projects, and the public regarding the appropriate criteria
to be used by the State Water Board and the Regional Water Boards in issuing permits
for recycled water projects. The Policy also establishes statewide goals to increase the
volume of recycled water available for reuse, enhance storm water management and
increase storm water use, and improve urban and industrial water conservation efforts
all in an effort to move towards the sustainable water future end goal.

One concern about increasing the use of recycled water is the potential impact on water
quality (i.e. salt and nutrient loading, constituents of emerging concern [CEC],
synergistic effects between CECs with other constituents, etc.). Some groundwater
basins in the state contain salts and nutrients that already exceed or threaten to exceed
WQOs established in the applicable Water Quality Control Plans (Basin Plans), and use
of recycled water could exacerbate that problem. Not all Basin Plans include adequate
implementation programs for achieving or ensuring compliance with the WQOs for salts
and nutrients, and most are often only addressing the issues of salts and nutrients on a
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permit-by-permit basis, without looking at the basin as a whole or looking ahead at the
needs and changes that may be putting additional pressures on groundwater use. One
of the key elements of the Policy is the requirement to develop a SNMP for every
groundwater basin within the state. Because recycled water may not be the sole source
of increasing concentrations of salts and nutrients in groundwater basins, the intent of
this requirement is for salts and nutrients from all sources to be managed on a basin-
wide or watershed-wide basis in a manner that ensures the attainment of WQOs and
protection of beneficial uses. Potential sources of salts and nutrients include naturally
occurring salts and minerals in soils and bedrock, discharges of waste from land uses
(such as agricultural, industrial, commercial, and/or residential), irrigation return flows
(which could originate from surface water, groundwater, and/or recycled water), and
water banking projects (source waters include State Water Project water, recycled
water, and/or storm water). The Regional Water Boards will then consider incorporation
of all or part of the SNMPs into their respective Basin Plans, such as to add or change
numeric WQOSs, to establish and implement control measures to assure attainment of
WQPs, or to include new waste discharge prohibitions.

In summary, the Policy specifies that:

a. Every groundwater basin/sub-basin in the state shall have a consistent
SNMP, but that the degree of specificity of each plan will be dependent upon
a variety of basin-specific factors;

b. The SNMP shall be tailored to address the water quality concerns specific to
that particular basin/sub-basin such as size and complexity of the basin,
source water quality, natural recharge, hydrogeology, existing quality of
groundwater, land uses, etc.;

c. The SNMP shall be developed and/or funded by local stakeholders pursuant
to the provisions of the California Water Code sections 10750 et seq. or other
appropriate authority and with participation by Regional Water Board staff;

d. A SNMP is not required in areas where a Regional Water Board has
approved a functionally equivalent salt/nutrient plan;

e. The SNMP may address constituents other than salts and nutrients that
adversely affect groundwater quality;

f. The SNMP shall be completed and proposed to the Regional Water Board by
May 2014 or an extension of up to two years may be granted by the Regional
Water Board or its Executive Officer with demonstrated progress; and

g. Within one year of the receipt of a proposed SNMP, the Regional Water
Board will consider incorporation of all or part of the plan into the respective
Basin Plan.
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The Policy is clear that development of the SNMP is to be a stakeholder-driven,
collaborative process among local water and wastewater entities, local salt/nutrient
contributing stakeholders, and all other interested parties/stakeholders. The Regional
Water Board'’s role in that process is to oversee and facilitate, provide regulatory
guidance and technical oversight, and to ensure that the final SNMP complies with
requirements of the Policy, the Basin Plan, and with other applicable state and federal
water quality laws.

OUR STRATEGY FOR SALT/NUTRIENT PLANNING

There are a total of 345 groundwater basins identified within the Lahontan Region. To
help focus our salt/nutrient planning efforts, the State Water Board has recommended
priority basins in our Region based on its Groundwater Ambient Monitoring and
Assessment (GAMA) data. A number of factors were considered in the identification of
priority basins, including: those with public supply wells; municipal groundwater
pumping; agricultural groundwater withdrawals; high risk of water quality impacts (e.qg.,
leaking underground storage tank sites, high rates of pesticide applications); high
potential for water recycling; and those with available groundwater data. Basin size was
also considered in order to capture 60% of the land area in the state as priority basins.
The ten priority groundwater basins identified in the Lahontan Region are: Antelope
Valley (6-44); Lower, Middle, and Upper Mojave River Valley (6-40, 6-41, and 6-42,
respectively); Owens Valley (6-12); Tahoe Valley (6-5); Indian Wells Valley (6-54);
Honey Lake Valley (6-4); Martis Valley (6-67); and Tehachapi Valley East (6-45). For
the purposes of salt/nutrient planning, our strategy is to focus our initial efforts on these
ten priority groundwater basins.

At the October 2011 Lahontan Regional Water Quality Control Board (Water Board)
meeting, staff outlined our strategy for addressing salt/nutrient planning in the Lahontan
Region, which is to work with our seven Integrated Regional Water Management
(IRWM) groups to address the priority groundwater basins on a watershed-scale. The
IRWM framework provides a watershed-based approach for addressing water supply,
water quality, flood control, land use, and environmental resource management. The
IRWM groups also have an established and engaged network of stakeholders, a
required component of the Policy for the development of a SNMP. Basins not identified
as priorities will be grouped and addressed either by IRWM groups or by Water Board
staff, as appropriate, and as resources allow.

The Water Board has requested IRWM groups to present their proposed SNMPs. At
these meetings, the Water Board members can provide input to the IRWM groups
before they finalize their plans. To date, two groups (Antelope Valley and Mojave) have
presented to the Water Board the scope and content of their plans.

Another component of our strategy is a team evaluation of draft SNMPs as they are
submitted to the Water Board for review. The review is a three-pronged approach that
includes administrative (i.e. meets the minimum requirements per the Recycled Water
Policy), technical/anti-degradation analysis, and Basin Plan compliance components.
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One staff person will be designated per SNMP/IRWM group to coordinate the team of
reviewers. Staff is using checklists to help ensure consistency of review.

At the March 2014 Water Board meeting, staff presented our recommendations for
accepting the completed SNMPs. For those SNMPs not consistent with the Basin Plan,
the Basin Plan amendment process will be followed to consider possible changes to
WQOs or to incorporate implementation measures for managing salts/nutrients.
Otherwise, for those SNMPs consistent with the Basin Plan, the Board has delegated to
the Executive Officer the authority to accept the plan without formal approval from the
Water Board, but has advised staff that they want the opportunity to hear the findings of
the plan at a future Board meeting.

Extensions to the May 2014 deadline for completion of the SNMPs are necessary for all
of the priority groundwater basins. As part of the March 2014 update to the Board on
the status of SNMPs in the Region, staff recommended a process for consideration of
these time extensions whereby the IRWM/SNMP group requests a time extension from
the Executive Officer and provides (1) an explanation of why the extension is needed,
(2) a summary of progress to date, (3) a summary of stakeholder involvement, and (4)
an estimate of how much additional time is requested. Based on the information
provided, the Executive Officer either grants or denies the extension. The Water Board
members agreed with the recommended extension process. Staff informed the various
IRWM and stakeholder groups of the extension request process in an email letter on
May 22, 2014 (Attachment 2).

STATUS UPDATE FOR SALT/NUTRIENT PLANNING IN THE REGION

Our staff has been regularly attending the stakeholder meetings for the different IRWM
groups in the region and providing regulatory support and information, as necessary.
The status of the IRWM groups in developing SNMPs for the ten priority basins is
summarized in Attachment 3. To date, the Antelope Valley and Mojave IRWM groups
have presented to the Water Board the scope and content of their SNMPs to get
concurrence from the Board before continuing to develop and draft the plans. Other
IRWM groups are interested in this same opportunity. Thus, in early 2015, the Water
Board may hear presentations on the scope and content of the SNMPs for the Indian
Wells Valley, Tehachapi East Valley, Honey Lake Valley, and Tahoe Valley basins.
Extension requests to the May 2014 deadline for completion of the SNMPs have been
granted for the Antelope Valley, Indian Wells Valley, and Honey Lake Valley basins, and
extension requests are underway for the Tahoe Valley and Mojave River Valley basins.
The Antelope Valley IRWM group submitted its draft SNMP to Water Board staff for
review on May 14, 2014.

THE ANTELOPE VALLEY SALT AND NUTRIENT MANAGEMENT PLAN
The Antelope Valley 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 IRWM group (Waterworks et
al. 2014). The SNMP establishes the existing (baseline) quality of groundwater for 9 of
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the 12 sub-basins with respect to arsenic, boron, chloride, fluoride, nitrate as nitrogen,
total chromium, and total dissolved solids (TDS); water quality data for the three
remaining sub-basins (Chaffee, Finger Buttes, and Oak Creek) is not currently
available. Data for a 10-year period from 2001 through 2010 was used to establish
baseline water quality. For each of these constituents, the SNMP identified water
guality management goals that represent the most restrictive standard to protect either
Municipal and Domestic Supply (MUN) or Agricultural Supply (AGR) beneficial uses.
With the exception of the constituents of arsenic, nitrate, and total chromium, water
guality management goals necessary to protect the AGR beneficial uses are more
conservative than the objectives necessary to protect MUN beneficial use. Figure 1is a
map showing the Antelope Valley groundwater basin and the individual sub-basin
boundaries.

Figure 1. Map of the Antelope Valley groundwater basin and sub-basins; modified from
Waterworks et al. 2014.

Assimilative capacity is the natural capacity of a body of water to dilute and absorb
pollutants and prevent water quality impairment. For the purposes of the SNMP,
assimilative capacity was defined as the difference between the water quality
management goal, which is the upper limit needed to protect beneficial uses, and the
baseline water quality concentration for a given constituent. The SNMP identifies that
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there are several sub-basins where baseline water quality for certain constituents
already exceeds the water quality management goal and there is no assimilative
capacity at this time for that constituent. These current exceedances are localized and
attributed to naturally occurring conditions and not anthropogenic sources. Table 1
summarizes the findings of the SNMP regarding presence or absence of assimilative
capacity for the six constituents in each of the groundwater sub-basins, depending on
whether the beneficial use is MUN or AGR.

TABLE 1 — IS ASSIMILATIVE CAPACITY AVAILABLE?
Yes (v') or No (X)

Constituent Arsenic Boron Chloride Fluoride Nitrate Chjgrtr?}hm TDS
(Hg/L) (mgiL) (mgiL) (mg/L) (mg/L) (ug/L) (mg/L)

gf;‘ﬁ[y AGR | MUN | AGR | MUN | AGR | MUN | AGR | MUN | MUN MUN | AGR | MUN | MUN
'ggglagemem 100 | 10 0.7 1 238 | 250 1 2 10 50 450 | 500 | 1000
Buttes v v v v v v v v v v v v v
Gloster v X v v v v v v v v v v v
Lancaster v v v v v v v v v v v v v
Neenach v X v v v v v v v v v v v
North Muroc v X X v v v v v 4 4 X X v
Pearland v v v v v v v v v v v v v
Peerless v X X v v v X v v v X X v
W. Antelope v v X v v v v v v v v v v
Willow Spg. v X v v v v v v v v v v v
Average
Antelope v v v v v v v v v v v v v
Valley Basin

Notes: AGR is agricultural supply. MUN is municipal or domestic supply.

mg/L is milligrams per liter. pg/L is micrograms per liter.

As illustrated in Table 1, arsenic, boron, fluoride, and TDS exceed one or both water
guality goals in one or more sub-basins; therefore, there is no assimilative capacity for
these constituents in those sub-basins with respect to the specific beneficial use.
However, these exceedances do not appear to be associated with a known waste
discharge from any of the projects identified in the SNMP. In addition, all of these
constituents are naturally occurring in the soil and bedrock within the basin, and their
presence in the groundwater is to be expected. The SNMP specifies that no new
projects that have the potential to contribute a salt or nutrient load are planned or
proposed in those sub-basins where the water quality management goals are currently
exceeded.

To further illustrate, Figure 2 summarizes the background concentrations and water
guality management goals for arsenic in each of the groundwater sub-basins where
data is available. The drinking water standard for arsenic is 10 micrograms per liter
(ug/L) and is the selected water quality management goal protective of MUN beneficial
uses. The crop-sensitivity standard for arsenic is 100 pug/L and is the water quality
management goal protective of AGR beneficial uses. From the graph, you can see that
baseline water quality for arsenic exceeds the MUN water quality management goal in
the Gloster, Neenach, North Muroc, Peerless, and Willow Springs sub-basins, and,
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therefore, there is no assimilative capacity for arsenic in regards to the MUN beneficial
use in these sub-basins. Conversely, across the entire Antelope Valley groundwater
basin, baseline water quality for arsenic is well below the 100 pg/L threshold for the
AGR water quality goal; therefore, assimilative capacity for arsenic exists, and
additional sources of arsenic can be accommodated without impacting AGR beneficial
uses. Arsenic is naturally found in the rocks and soils of the Antelope Valley and these
localized, elevated concentrations in the groundwater have been previously
documented (Schmitt et. al 2009). The concentration of arsenic averaged across the
Antelope Valley groundwater basin is 9.66 pg/L.

. Water Quality
Arsenic (p.g/l-) Management Goal
100 = 10 pg/L (MUN)
=== 100 pg/L (AGR)
90
80
70
60 (50.65) (55.15)
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Figure 2. Graph of baseline arsenic concentrations in each groundwater
sub-basin; modified from Waterworks et al. 2014.

Arsenic and TDS were identified by the model as having a potential to significantly
impact the basin and beneficial uses and are the only SNMP constituents expected to
exceed a concentration greater than the background concentration plus 20% of the
assimilative capacity during the 25-year planning period. Of the source waters
evaluated, imported water (State Water Project water) has the highest contributing
concentration of arsenic (3.8 pug/L), and recycled water has the highest contributing
concentration of TDS (500 milligrams per liter [mg/L]).

The model developed for the SNMP is a completely mixed model of the principal aquifer
and is too coarse to drill down to the sub-basin level with the data currently available.
The model does; however, provide broad conclusions regarding the effects of salt and
nutrient loading on the overall quality of groundwater as averaged across the greater
Antelope Valley basin. Six different scenarios were tested with the model and linear
regressions were performed to predict for the constituents of arsenic and TDS (1) in
which year water quality could potentially reach or exceed the water quality
management goal for both MUN and AGR beneficial uses, and (2) the water quality
concentrations of the groundwater in the year 2110. The model predicts that for each
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scenario, the average TDS concentrations in the greater Antelope Valley basin will not
exceed the AGR water quality management goal of 450 mg/L for at least 110 years.
Therefore, it appears that there is ample time to plan for salt management measures
before a critical situation arises. The average arsenic concentrations, on the other
hand, could potentially exceed the MUN water quality management goal of 10 pg/L in
the greater Antelope Valley basin in as early as 47 years, but not within the 25-year
planning period of the SNMP. It is widely understood that arsenic is naturally occurring
within the basin; however, modeling predicts that implementation of recharge projects
that utilize State Water Project water are also expected to contribute to arsenic loading
in the groundwater. While arsenic concentrations will likely continue to be a concern,
water purveyors are currently managing supply through well-head treatment and
blending practices, and these practices are expected to continue to ensure that the
public supply meets drinking water standards. Though the SNMP model is not currently
capable of evaluating salt/nutrient loading on a sub-basin level, it is a tool that will be
refined and improved over time as additional data are collected.

An anti-degradation analysis was performed to determine whether the existing and
proposed recycled and recharge projects identified in the SNMP, if implemented, will
satisfy State Water Board Resolution No. 68-16 (herein referred to as the “Anti-
Degradation Policy”). In most cases, the analysis found that there will be no significant
degradation of groundwater quality with implementation of the SNMP projects with the
exception of arsenic, as discussed above. However, the model is inherently
conservative by assuming that all applied arsenic will reach groundwater and does not
account for natural attenuation processes or dilution effects with return flows.

The SNMP monitoring program is designed to track changes of salt/nutrient and other
constituent concentrations over time and to evaluate if those changes are consistent
with the model predictions. The monitoring program will be used to determine whether
implemented measures to manage salt/nutrient constituents in groundwater basins are
beneficial and/or cost effective and if additional measures are needed. The SNMP
monitoring program focuses on monitoring groundwater quality in those sub-basins
where known recycled water and recharge projects exist or are planned. Those sub-
basins include Buttes, Lancaster, Neenach, and Pearland sub-basins (see Figure 1).
The monitoring network initially consists of 32 water supply wells, with a minimum of
three wells selected per sub-basin. If/when new projects that have the potential to
contribute a salt or nutrient load to the groundwater are proposed, the project proponent
shall designate one or more groundwater well (existing or new) for inclusion in the
SNMP monitoring program. Imported and recycled source waters are monitored by
purveyors or monitored at the applicable treatment plant. The results of that monitoring
will also be included in the SNMP monitoring program.

Water quality analyses will be performed for each well annually, and the results of the
monitoring will be reported to the Regional Board every three years (tri-annually). The
first tri-annual report is expected in 2018. For now, reporting responsibilities will fall on
the IRWM group. However, it seems reasonable that a court-appointed watermaster
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could take on that responsibility in the future once the basin adjudication process has
been settled.

Constituents to be monitored include arsenic, boron, chloride, fluoride, nitrate, total
chromium, and TDS. CECs (e.g., endocrine disrupters, personal care products, and
pharmaceuticals) or other constituents may be added to the monitoring program at a
later time, as appropriate. 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, and not for
recycled water used for landscape irrigation due to the low risk for ingestion of the
water. All of the existing and proposed groundwater recharge projects evaluated in the
SNMP will not use recycled water and will recharge either storm water or import water
sources; therefore, CEC monitoring is not included in the SNMP monitoring program at
this time. If/when, in the future, the State Water Board prescribes CEC monitoring
requirements for uses of recycled water other than for groundwater recharge, the SNMP
will be revised, as appropriate.

One of the goals of the SNMP is to evaluate if the observed changes in groundwater
guality over time are consistent with the model predictions. This evaluation is
necessary to assess whether salts/nutrients are being effectively managed to meet the
water quality management goals or if additional implementation measures are
necessary to manage constituent loads. The IRWM group stakeholders currently
implement a variety of measures to manage salt and nutrient loading in the basin, which
are described in detail in the SNMP (Waterworks et. al 2014). Those implementation
measures fall under several broad categories including: (1) municipal and onsite
wastewater management; (2) recycled water and responsible irrigation practices; (3)
groundwater management; and (4) agricultural practices. For instance, several of the
wastewater treatment plants have undergone upgrades from secondary to tertiary
treatment processes for all or a portion of the effluent. These upgrades have led to a
significant reduction in nitrate and overall reductions in total nitrogen and TDS
concentrations in the recycled water produced at these plants. Water purveyors are
currently managing arsenic concentrations in supply water through well-head treatment
and blending practices; these practices will continue in the future to ensure that the
public water supply meets drinking water standards. Agricultural site managers
currently perform annual soil testing to refine crop-specific nutrient needs, and drip
irrigation systems are used at some sites to manage water quantities.

WHAT ARE THE BENEFITS OF THE ANTELOPE VALLEY SALT AND NUTRIENT
MANAGEMENT PLAN?

The SNMP establishes background water quality data for 9 of the 12 sub-basins in the
Antelope Valley groundwater basin and documents that there are several sub-basins
where there is no assimilative capacity for one or more salt/nutrient constituents due to
naturally occurring conditions. While this background data has existed, and currently
exists, in various public databases, this is the first time that the data has been
assembled to develop a basin-wide set of background water quality data. This
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background data can be used to support future permitting decisions in the Antelope
Valley, as outlined below.

1. It will provide a better understanding of the spatial variability of water quality
throughout the greater Antelope Valley basin and its sub-basins.

2. It will help to identify data gaps and areas where future monitoring may be
needed.

3. Proponents of new projects proposed in an area or sub-basin where data gaps
exist shall be required to establish an adequate set of background water quality
data as part of the Report of Waste Discharge (ROWD).

4. It can be used to inform decisions to restrict, prohibit, or require additional
treatment for discharges from new projects in sub-basins where little to no
assimilative capacity exists if the discharge has the potential to increase the load
of the salt/nutrient constituent of concern.

5. Proponents of new projects that have the potential to increase the load of a
salt/nutrient constituent should be required to participate in the IRWM group and
contribute to the further implementation of the SNMP as part of the ROWD.

Additionally, the SNMP can be used to help inform our understanding of potential water
quality impacts associated with existing aquifer recharge projects. While there is no
formal Board resolution, the Water Board historically has not regulated projects that
recharge State Water Project water. For example, the Antelope Valley Banking Project
(Project) is an existing project located in the Neenach sub-basin where there is no
assimilative capacity for arsenic. The Project recharges imported State Water Project
water and is being constructed in phases. So far, 320 acres of the available 1,500
acres of percolation ponds are constructed and have been in operation for the last 2 to
3 years. At full build out, the Project will be able to recharge and recover up to 100,000
acre-feet per year. Of the source waters evaluated in the SNMP, State Water Project
water has highest contributing concentration of arsenic, 3.8 pug/L on average. However,
baseline water quality for the Neenach sub-basin is based on pre-Project water quality
data collected between 2001 and 2010; therefore, the Project did not discharge during
the background data set period. Nonetheless, the Project, as implemented, has the
potential to load arsenic into a sub-basin where there is no assimilative capacity. This
critical information would not have been known without the background water quality
data and analyses provided by the Antelope Valley SNMP.

RECOMMENDATIONS TO THE WATER BOARD
Water Board staff recommends the following to the Water Board.

1. Accept the Antelope Valley SNMP with no amendment to the Basin Plan based
on the following rationale:

5-211



Antelope Valley Salt and -11- November 2014
Nutrient Management Plan

a. The plan contains the required elements per the Recycled Water Policy
and was prepared with stakeholder input;

b. The plan adequately defines baseline water quality for the various sub-
basins where data is available;

c. The Anti-Degradation Analysis meets the requirements of the Anti-
Degradation Policy;

d. The plan documents that groundwater quality in the greater Antelope
Valley basin is generally of good quality;

e. Modelling predicts that assimilative capacity in the greater Antelope Valley
Basin will be maintained for all constituents throughout the 25-year
planning period;

f. No new projects that have the potential to contribute a salt or nutrient load
are planned or proposed in those sub-basins where the water quality
management goals are currently exceeded; and

g. No changes to WQOs are proposed at this time.

2. Direct the Executive Officer to send a letter of acceptance of the Antelope Valley
SNMP to the IRWM group.

3. Recommend to the Antelope Valley IRWM group that they incorporate robust
adaptive management strategies in the SNMP to refine the model and verify
model parameters over time, and as additional data is collected, begin to
evaluate salt/nutrient loading at the sub-basin level.

4. As additional water quality data is collected and the model is refined over time,
Water Board staff may in the future recommend a Basin Plan amendment to
incorporate numeric WQOs for individual sub-basins.

5. Direct the Executive Officer to require the proponent of the Antelope Valley
Banking Project to perform a Project-specific anti-degradation analysis in
accordance with Anti-Degradation Policy. The results of this analysis will then be
used by staff to evaluate whether (1) the discharge is adversely impacting water
guality and increasing salt/nutrient loading to the Neenach sub-basin over time,
(2) the potential water quality degradation of groundwater is in the best interest of
the people, and (3) whether or not the discharge (recharge of State Water Project
water) should be regulated as a waste in this instance.

6. Reconsider the general approach of not regulating aquifer recharge projects that
utilize State Water Project water. Regulating these types of discharges must be
evaluated on a project-by-project basis, taking into consideration existing water
guality of the groundwater basin and available assimilative capacity relative to
the salt/nutrient constituents in the discharge.
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STATE WATER RESOURCES CONTROL BOARD
RESOLUTION NO. 2013-0003

ADOPTION OF AN AMENDMENT TO THE POLICY FOR WATER QUALITY CONTROL FOR

RECYCLED WATER CONCERNING MONITORING REQUIREMENTS FOR
CONSTITUTENTS OF EMERGING CONCERN

WHEREAS:

1.

Provisions of the Policy for Water Quality Control for Recycled Water (Recycled Water
Policy), adopted under Resolution No. 2009-0011, directed the State Water Resources
Control Board (State Water Board) to convene a “blue-ribbon” advisory panel (Panel) to
provide guidance on future actions related to monitoring constituents of emerging
concern (CECSs) in recycled water.

In June 2010, the Panel submitted a report titled “Monitoring Strategies for Chemicals of
Emerging Concern (CECs) in Recycled Water — Recommendations of a Science
Advisory Panel” (Report), which presented recommendations for monitoring CECs in
municipal recycled water used for groundwater recharge.

In December 2010, the State Water Board held a public hearing regarding the Panel’s
Report and received public comments.

In May 2012, staff circulated a draft amendment to the Recycled Water Policy that:

(1) proposed, in accordance with the Panel’'s recommendations, monitoring
requirements for CECs and surrogates in recycled water used for groundwater recharge;
and (2) proposed a reduction of priority pollutant monitoring of recycled water used for
landscape irrigation.

In July 2012, a scientific peer review of the draft amendment and the Panel's Report was
conducted.

Staff reviewed comments received on the draft amendment from the public and peer
reviewers and issued a revised draft amendment on September 14, 2012. Written
comments were received on this draft prior to an October 9, 2012, due date.

The State Water Board held a public hearing on October 16, 2012, to consider adoption
of the draft amendment. At the hearing, the adoption was postponed to refine the
responses to comments and allow additional time for public review.

The Natural Resources Agency has approved the State Water Board’s and the Regional
Water Quality Control Boards’ water quality control planning process as a “certified
regulatory program” that adequately satisfies the California Environmental Quality Act
requirements for preparing environmental documents. The amendment concerns
monitoring requirements for priority pollutants and constituents of emerging concern. It
is not a “project” as defined by title 14, California Code of Regulations chapter 3,
Guidelines for Implementation of the California Environmental Quality Act. Hence,
approval of an environmental document is not required to adopt the amendment.
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THEREFORE BE IT RESOLVED THAT:
The State Water Board
1. Adopts the amendment to the Recycled Water Policy.

2. Directs State Water Board Staff to submit the amended Recycled Water Policy to the
Office of Administrative Law (OAL) for final approval.

3. Directs the Executive Director or designee to make minor, non-substantive modifications
to the language of the amendment, if OAL determines during its approval process that
such changes are needed; and directs the Executive Director to inform the State Water
Board of any such changes.

CERTIFICATION

The undersigned Clerk to the Board does hereby certify that the foregoing is a full, true, and
correct copy of a resolution duly and regularly adopted at a meeting of the State Water
Resources Control Board held on January 22, 2013.

AYE: Vice Chair Frances Spivy-Weber
Board Member Tam M. Doduc
Board Member Steven Moore

NAY: None

ABSENT: Chairman Charles R. Hoppin
Board Member Felicia Marcus

ABSTAIN: None

Cranune Jpwnsond.

Jeanifie' Townsend
Clerk to the Board
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Preamble
California is facing an unprecedented water crisis.

The collapse of the Bay-Delta ecosystem, climate change, and continuing
population growth have combined with a severe drought on the Colorado River
and failing levees in the Delta to create a new reality that challenges California’s
ability to provide the clean water needed for a healthy environment, a healthy
population and a healthy economy, both now and in the future.

These challenges also present an unparalleled opportunity for California to move
aggressively towards a sustainable water future. The State Water Resources
Control Board (State Water Board) declares that we will achieve our mission to
“preserve, enhance and restore the quality of California’s water resources to the
benefit of present and future generations.” To achieve that mission, we support
and encourage every region in California to develop a salt/nutrient management
plan by 2014 that is sustainable on a long-term basis and that provides California
with clean, abundant water. These plans shall be consistent with the Department
of Water Resources’ Bulletin 160, as appropriate, and shall be locally developed,
locally controlled and recognize the variability of California’s water supplies and
the diversity of its waterways. We strongly encourage local and regional water
agencies to move toward clean, abundant, local water for California by
emphasizing appropriate water recycling, water conservation, and maintenance
of supply infrastructure and the use of stormwater (including dry-weather urban
runoff) in these plans; these sources of supply are drought-proof, reliable, and
minimize our carbon footprint and can be sustained over the long-term.

We declare our independence from relying on the vagaries of annual
precipitation and move towards sustainable management of surface waters and
groundwater, together with enhanced water conservation, water reuse and the
use of stormwater. To this end, we adopt the following goals for California:

> Increase the use of recycled water over 2002 levels by at least one million
acre-feet per year (afy) by 2020 and by at least two million afy by 2030.

> Increase the use of stormwater over use in 2007 by at least 500,000 afy
by 2020 and by at least one million afy by 2030.

> Increase the amount of water conserved in urban and industrial uses by
comparison to 2007 by at least 20 percent by 2020.

> Included in these goals is the substitution of as much recycled water for
potable water as possible by 2030.

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)
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The purpose of this Policy is to increase the use of recycled water from municipal
wastewater sources that meets the definition in Water Code section 13050(n), in
a manner that implements state and federal water quality laws. The State Water
Board expects to develop additional policies to encourage the use of stormwater,
encourage water conservation, encourage the conjunctive use of surface and
groundwater, and improve the use of local water supplies.

When used in compliance with this Policy, Title 22 and all applicable state and
federal water quality laws, the State Water Board finds that recycled water is safe
for approved uses, and strongly supports recycled water as a safe alternative to
potable water for such approved uses.

Purpose of the Policy

a. The purpose of this Policy is to provide direction to the Regional Water
Quality Control Boards (Regional Water Boards), proponents of recycled
water projects, and the public regarding the appropriate criteria to be
used by the State Water Board and the Regional Water Boards in issuing
permits for recycled water projects.

b. It is the intent of the State Water Board that all elements of this Policy are
to be interpreted in a manner that fully implements state and federal
water quality laws and regulations in order to enhance the environment
and put the waters of the state to the fullest use of which they are
capable.

C. This Policy describes permitting criteria that are intended to streamline
the permitting of the vast majority of recycled water projects. The intent
of this streamlined permit process is to expedite the implementation of
recycled water projects in a manner that implements state and federal
water quality laws while allowing the Regional Water Boards to focus
their limited resources on projects that require substantial regulatory
review due to unique site-specific conditions.

d. By prescribing permitting criteria that apply to the vast majority of
recycled water projects, it is the State Water Board’s intent to maximize
consistency in the permitting of recycled water projects in California while
also reserving to the Regional Water Boards sufficient authority and
flexibility to address site-specific conditions.

e. The State Water Board will establish additional policies that are intended
to assist the State of California in meeting the goals established in the
preamble to this Policy for water conservation and the use of stormwater.

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)
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For purposes of this Policy, the term “permit” means an order adopted by
a Regional Water Board or the State Water Board prescribing
requirements for a recycled water project, including but not limited to
water recycling requirements, master reclamation permits, and waste
discharge requirements.

Benefits of Recycled Water

The State Water Board finds that the use of recycled water in accordance with
this Policy, that is, 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. Other public agencies are encouraged
to use this presumption in evaluating the impacts of recycled water projects on
the environment as required by the California Environmental Quality Act (CEQA).

Mandate for the Use of Recycled Water

a.

The State Water Board and Regional Water Boards will exercise the
authority granted to them by the Legislature to the fullest extent possible
to encourage the use of recycled water, consistent with state and federal
water quality laws.

(1)

(2)

The State Water Board hereby establishes a mandate to increase
the use of recycled water in California by 200,000 afy by 2020 and
by an additional 300,000 afy by 2030. These mandates shall be
achieved through the cooperation and collaboration of the State
Water Board, the Regional Water Boards, the environmental
community, water purveyors and the operators of publicly owned
treatment works. The State Water Board will evaluate progress
toward these mandates biennially and review and revise as
necessary the implementation provisions of this Policy in 2012 and
2016.

Agencies producing recycled water that is available for reuse and
not being put to beneficial use shall make that recycled water
available to water purveyors for reuse on reasonable terms and
conditions. Such terms and conditions may include payment by the
water purveyor of a fair and reasonable share of the cost of the
recycled water supply and facilities.

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)
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3) The State Water Board hereby declares that, pursuant to Water
Code sections 13550 et seq., it is a waste and unreasonable use of
water for water agencies not to use recycled water when recycled
water of adequate quality is available and is not being put to
beneficial use, subject to the conditions established in sections
13550 et seq. The State Water Board shall exercise its authority
pursuant to Water Code section 275 to the fullest extent possible to
enforce the mandates of this subparagraph.

These mandates are contingent on the availability of sufficient capital
funding for the construction of recycled water projects from private, local,
state, and federal sources and assume that the Regional Water Boards
will effectively implement regulatory streamlining in accordance with this
Policy.

The water industry and the environmental community have agreed jointly
to advocate for $1 billion in state and federal funds over the next five
years to fund projects needed to meet the goals and mandates for the
use of recycled water established in this Policy.

The State Water Board requests the California Department of Public
Health (CDPH), the California Public Utilities Commission (CPUC), and
the California Department of Water Resources (CDWR) to use their
respective authorities to the fullest extent practicable to assist the State
Water Board and the Regional Water Boards in increasing the use of
recycled water in California.

Roles of the State Water Board, Regional Water Boards, CDPH and CDWR

The State Water Board recognizes that it shares jurisdiction over the use of
recycled water with the Regional Water Boards and with CDPH. In addition, the
State Water Board recognizes that CDWR and the CPUC have important roles to
play in encouraging the use of recycled water. The State Water Board believes
that it is important to clarify the respective roles of each of these agencies in
connection with recycled water projects, as follows:

a.

The State Water Board establishes general policies governing the
permitting of recycled water projects consistent with its role of protecting
water quality and sustaining water supplies. The State Water Board
exercises general oversight over recycled water projects, including review
of Regional Water Board permitting practices, and shall lead the effort to
meet the recycled water use goals set forth in the Preamble to this Policy.
The State Water Board is also charged by statute with developing a
general permit for irrigation uses of recycled water.

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)
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b. The CDPH is charged with protection of public health and drinking water
supplies and with the development of uniform water recycling criteria
appropriate to particular uses of water. Regional Water Boards shall
appropriately rely on the expertise of CDPH for the establishment of
permit conditions needed to protect human health.

C. The Regional Water Boards are charged with protection of surface and
groundwater resources and with the issuance of permits that implement
CDPH recommendations, this Policy, and applicable law and will,
pursuant to paragraph 4 of this Policy, use their authority to the fullest
extent possible to encourage the use of recycled water.

d. CDWR is charged with reviewing and, every five years, updating the
California Water Plan, including evaluating the quantity of recycled water
presently being used and planning for the potential for future uses of
recycled water. In undertaking these tasks, CDWR may appropriately
rely on urban water management plans and may share the data from
those plans with the State Water Board and the Regional Water Boards.
CDWR also shares with the State Water Board the authority to allocate
and distribute bond funding, which can provide incentives for the use of
recycled water.

e. The CPUC is charged with approving rates and terms of service for the
use of recycled water by investor-owned utilities.

6. Salt/Nutrient Management Plans
a. Introduction.

(1) Some groundwater basins in the state contain salts and nutrients
that exceed or threaten to exceed water quality objectives
established in the applicable Water Quality Control Plans (Basin
Plans), and not all Basin Plans include adequate implementation
procedures for achieving or ensuring compliance with the water
quality objectives for salt or nutrients. These conditions can be
caused by natural soils/conditions, discharges of waste, irrigation
using surface water, groundwater or recycled water and water
supply augmentation using surface or recycled water. Regulation
of recycled water alone will not address these conditions.

(2) It is the intent of this Policy that salts and nutrients from all sources
be managed on a basin-wide or watershed-wide basis in a manner
that ensures attainment of water quality objectives and protection of
beneficial uses. The State Water Board finds that the appropriate
way to address salt and nutrient issues is through the development
of regional or subregional salt and nutrient management plans

5

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)
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rather than through imposing requirements solely on individual
recycled water projects.

b. Adoption of Salt/ Nutrient Management Plans.

(1)

The State Water Board recognizes that, pursuant to the letter dated
December 19, 2008 and attached to the Resolution adopting this
Policy, the local water and wastewater entities, together with local
salt/nutrient contributing stakeholders, will fund locally driven and
controlled, collaborative processes open to all stakeholders that will
prepare salt and nutrient management plans for each basin/sub-
basin in California, including compliance with CEQA and
participation by Regional Water Board staff.

(@)

(b)

It is the intent of this Policy for every groundwater basin/sub-
basin in California to have a consistent salt/nutrient
management plan. The degree of specificity within these
plans and the length of these plans will be dependent on a
variety of site-specific factors, including but not limited to
size and complexity of a basin, source water quality,
stormwater recharge, hydrogeology, and aquifer water
quality. It is also the intent of the State Water Board that
because stormwater is typically lower in nutrients and salts
and can augment local water supplies, inclusion of a
significant stormwater use and recharge component within
the salt/nutrient management plans is critical to the long-
term sustainable use of water in California. Inclusion of
stormwater recharge is consistent with State Water Board
Resolution No. 2005-0006, which establishes sustainability
as a core value for State Water Board programs and also
assists in implementing Resolution No. 2008-0030, which
requires sustainable water resources management and is
consistent with Objective 3.2 of the State Water Board
Strategic Plan Update dated September 2, 2008.

Salt and nutrient plans shall be tailored to address the water
quality concerns in each basin/sub-basin and may include
constituents other than salt and nutrients that impact water
quality in the basin/sub-basin. Such plans shall address and
implement provisions, as appropriate, for all sources of salt
and/or nutrients to groundwater basins, including recycled
water irrigation projects and groundwater recharge reuse
projects.

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)
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(2)

3)

(€)

(d)

(€)

(f)

Such plans may be developed or funded pursuant to the
provisions of Water Code sections 10750 et seq. or other
appropriate authority.

Salt and nutrient plans shall be completed and proposed to
the Regional Water Board within five years from the date of
this Policy unless a Regional Water Board finds that the
stakeholders are making substantial progress towards
completion of a plan. In no case shall the period for the
completion of a plan exceed seven years.

The requirements of this paragraph shall not apply to areas
that have already completed a Regional Water Board
approved salt and nutrient plan for a basin, sub-basin, or
other regional planning area that is functionally equivalent to
paragraph 6(b)3.

The plans may, depending upon the local situation, address
constituents other than salt and nutrients that adversely
affect groundwater quality.

Within one year of the receipt of a proposed salt and nutrient
management plan, the Regional Water Boards shall consider for
adoption revised implementation plans, consistent with Water Code
section 13242, for those groundwater basins within their regions
where water quality objectives for salts or nutrients are being, or
are threatening to be, exceeded. The implementation plans shall
be based on the salt and nutrient plans required by this Policy.

Each salt and nutrient management plan shall include the following
components:

(@)

A basin/sub-basin wide monitoring plan that includes an
appropriate network of monitoring locations. The scale of
the basin/sub-basin monitoring plan is dependent upon the
site-specific conditions and shall be adequate to provide a
reasonable, cost-effective means of determining whether the
concentrations of salt, nutrients, and other constituents of
concern as identified in the salt and nutrient plans are
consistent with applicable water quality objectives. Salts,
nutrients, and the constituents identified in paragraph
6(b)(1)(f) shall be monitored. The frequency of monitoring
shall be determined in the salt/nutrient management plan
and approved by the Regional Water Board pursuant to
paragraph 6(b)(2).

7

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)
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(4)

(b)

()

(d)

(€)

(f)

0] The monitoring plan must be designed to determine
water quality in the basin. The plan must 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 adjacent surface waters.

(i) The preferred approach to monitoring plan
development 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.

(i)  The monitoring plan shall identify those stakeholders
responsible for conducting, compiling, and reporting
the monitoring data. The data shall be reported to the
Regional Water Board at least every three years.

A provision for annual monitoring of Constituents of
Emerging Concern (e.g., endocrine disrupters, personal care
products or pharmaceuticals) (CECs) consistent with
recommendations by CDPH and consistent with any actions
by the State Water Board taken pursuant to paragraph 10(b)
of this Policy.

Water recycling and stormwater recharge/use goals and
objectives.

Salt and nutrient source identification, basin/sub-basin
assimilative capacity and loading estimates, together with
fate and transport of salts and nutrients.

Implementation measures to manage salt and nutrient
loading in the basin on a sustainable basis.

An antidegradation analysis demonstrating that the projects
included within the plan will, collectively, satisfy the
requirements of Resolution No. 68-16.

Nothing in this Policy shall prevent stakeholders from developing a
plan that is more protective of water quality than applicable
standards in the Basin Plan. No Regional Water Board, however,
shall seek to modify Basin Plan objectives without full compliance

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)
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with the process for such modification as established by existing

law.
7. Landscape lIrrigation Projects®
a. Control of incidental runoff. Incidental runoff is defined as unintended

small amounts (volume) of runoff from recycled water use areas, such as
unintended, minimal over-spray from sprinklers that escapes the recycled
water use area. Water leaving a recycled water use area is not
considered incidental if it is part of the facility design, if it is due to
excessive application, if it is due to intentional overflow or application, or
if it is due to negligence. Incidental runoff may be regulated by waste
discharge requirements or, where necessary, waste discharge
requirements that serve as a National Pollutant Discharge Elimination
System (NPDES) permit, including municipal separate storm water
system permits, but regardless of the regulatory instrument, the project
shall include, but is not limited to, the following practices:

(2) Implementation of an operations and management plan that may
apply to multiple sites and provides for detection of leaks, (for
example, from broken sprinkler heads), and correction either within
72 hours of learning of the runoff, or prior to the release of 1,000
gallons, whichever occurs first,

(2) Proper design and aim of sprinkler heads,
3) Refraining from application during precipitation events, and

4) Management of any ponds containing recycled water such that no
discharge occurs unless the discharge is a result of a 25-year,
24-hour storm event or greater, and there is notification of the
appropriate Regional Water Board Executive Officer of the
discharge.

! Specified uses of recycled water considered “landscape irrigation” projects include any of the following:
i. Parks, greenbelts, and playgrounds;

ii. School yards;

iii. Athletic fields;

iv. Golf courses;

v. Cemeteries;

vi. Residential landscaping, common areas;

vii. Commercial landscaping, except eating areas;

viii. Industrial landscaping, except eating areas; and

ix. Freeway, highway, and street landscaping.

As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)
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b.

Streamlined Permitting.

(1)

(2)

3)

(4)

(5)

The Regional Water Boards shall, absent unusual circumstances
(i.e., unique, site-specific conditions such as where recycled water
is proposed to be used for irrigation over high transmissivity soils
over a shallow (5’ or less) high quality groundwater aquifer), permit
recycled water projects that meet the criteria set forth in this Policy,
consistent with the provisions of this paragraph.

If the Regional Water Board determines that unusual circumstances
apply, the Regional Water Board shall make a finding of unusual
circumstances based on substantial evidence in the record, after
public notice and hearing.

Projects meeting the criteria set forth below and eligible for
enrollment under requirements established in a general order shall
be enrolled by the State or Regional Water Board within 60 days
from the date on which an application is deemed complete by the
State or Regional Water Board. For projects that are not enrolled in
a general order, the Regional Water Board shall consider permit
adoption within 120 days from the date on which the application is
deemed complete by the Regional Water Board.

Landscape irrigation projects that qualify for streamlined permitting
shall not be required to include a project specific receiving water
and groundwater monitoring component unless such project
specific monitoring is required under the adopted salt/nutrient
management plan. During the interim while the salt management
plan is under development, a landscape irrigation project proponent
can either perform project specific monitoring, or actively participate
in the development and implementation of a salt/nutrient
management plan, including basin/sub-basin monitoring. Permits
or requirements for landscape irrigation projects shall include, in
addition to any other appropriate recycled water monitoring
requirements, monitoring for priority pollutants in the recycled water
at the recycled water production facility once per year, except when
the recycled water production facility has a design production flow
for the entire water reuse system of one million gallons per day or
less. For these smaller facilities, the recycled water shall be
monitored for priority pollutants once every five years.

It is the intent of the State Water Board that the general permit for
landscape irrigation projects be consistent with the terms of this
Policy.
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C. Criteria for streamlined permitting. Irrigation projects using recycled
water that meet the following criteria are eligible for streamlined
permitting, and, if otherwise in compliance with applicable laws, shall be
approved absent unusual circumstances:

(1) Compliance with the requirements for recycled water established in
Title 22 of the California Code of Regulations, including the
requirements for treatment and use area restrictions, together with
any other recommendations by CDPH pursuant to Water Code
section 13523.

(2)  Application in amounts and at rates as needed for the landscape
(i.e., at agronomic rates and not when the soil is saturated). Each
irrigation project shall be subject to an operations and management
plan, that may apply to multiple sites, provided to the Regional
Water Board that specifies the agronomic rate(s) and describes a
set of reasonably practicable measures to ensure compliance with
this requirement, which may include the development of water
budgets for use areas, site supervisor training, periodic inspections,
tiered rate structures, the use of smart controllers, or other
appropriate measures.

3) Compliance with any applicable salt and nutrient management plan.

(4)  Appropriate use of fertilizers that takes into account the nutrient
levels in the recycled water. Recycled water producers shall
monitor and communicate to the users the nutrient levels in their
recycled water.

8. Recycled Water Groundwater Recharge Projects

a. The State Water Board acknowledges that all recycled water
groundwater recharge projects must be reviewed and permitted on a site-
specific basis, and so such projects will require project-by-project review.

b. Approved groundwater recharge projects will meet the following criteria:

(1)

(2)

Compliance with regulations adopted by CDPH for groundwater
recharge projects or, in the interim until such regulations are
approved, CDPH’s recommendations pursuant to Water Code
section 13523 for the project (e.g., level of treatment, retention
time, setback distance, source control, monitoring program, etc.).

Implementation of a monitoring program for CECs that is consistent
with Attachment A and any recommendations from CDPH.

11
As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)

5-229



Groundwater recharge projects shall include monitoring of recycled
water for priority pollutants twice per year.

Nothing in this paragraph shall be construed to limit the authority of a
Regional Water Board to protect designated beneficial uses, provided
that any proposed limitations for the protection of public health may only
be imposed following regular consultation by the Regional Water Board
with CDPH, consistent with State Water Board Orders WQ 2005-0007
and 2006-0001.

Nothing in this Policy shall be construed to prevent a Regional Water
Board from imposing additional requirements for a proposed recharge
project that has a substantial adverse effect on the fate and transport of a
contaminant plume or changes the geochemistry of an aquifer thereby
causing the dissolution of constituents, such as arsenic, from the geologic
formation into groundwater.

Projects that utilize surface spreading to recharge groundwater with
recycled water treated by reverse osmosis shall be permitted by a
Regional Water Board within one year of receipt of recommendations
from CDPH. Furthermore, the Regional Water Board shall give a high
priority to review and approval of such projects.

9. Antidegradation

a.

The State Water Board adopted Resolution No. 68-16 as a policy
statement to implement the Legislature’s intent that waters of the state
shall be regulated to achieve the highest water quality consistent with the
maximum benefit to the people of the state.

Activities involving the disposal of waste that could impact high quality
waters are required to implement best practicable treatment or control of
the discharge necessary to ensure that pollution or nuisance will not
occur, and the highest water quality consistent with the maximum benefit
to the people of the state will be maintained.

Groundwater recharge with recycled water for later extraction and use in
accordance with this Policy and state and federal water quality law is to
the benefit of the people of the state of California. Nonetheless, the State
Water Board finds that groundwater recharge projects using recycled
water have the potential to lower water quality within a basin. The
proponent of a groundwater recharge project must demonstrate
compliance with Resolution No. 68-16. Until such time as a salt/nutrient
management plan is in effect, such compliance may be demonstrated as
follows:
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(1)

(2)

A project that utilizes less than 10 percent of the available
assimilative capacity in a basin/sub-basin (or multiple projects
utilizing less than 20 percent of the available assimilative capacity
in a basin/sub-basin) need only conduct an antidegradation
analysis verifying the use of the assimilative capacity. For those
basins/sub-basins where the Regional Water Boards have not
determined the baseline assimilative capacity, the baseline
assimilative capacity shall be calculated by the initial project
proponent, with review and approval by the Regional Water Board,
until such time as the salt/nutrient plan is approved by the Regional
Water Board and is in effect. For compliance with this
subparagraph, the available assimilative capacity shall be
calculated by comparing the mineral water quality objective with the
average concentration of the basin/sub-basin, either over the most
recent five years of data available or using a data set approved by
the Regional Water Board Executive Officer. In determining
whether the available assimilative capacity will be exceeded by the
project or projects, the Regional Water Board shall calculate the
impacts of the project or projects over at least a ten year time
frame.

In the event a project or multiple projects utilize more than the
fraction of the assimilative capacity designated in subparagraph (1),
then a Regional Water Board-deemed acceptable antidegradation
analysis shall be performed to comply with Resolution No. 68-16.
The project proponent shall provide sufficient information for the
Regional Water Board to make this determination. An example of
an approved method is the method used by the State Water Board
in connection with Resolution No. 2004-0060 and the Regional
Water Board in connection with Resolution No. R8-2004-0001. An
integrated approach (using surface water, groundwater, recycled
water, stormwater, pollution prevention, water conservation, etc.) to
the implementation of Resolution No. 68-16 is encouraged.

Landscape irrigation with recycled water in accordance with this Policy is
to the benefit of the people of the State of California. Nonetheless, the
State Water Board finds that the use of water for irrigation may,
regardless of its source, collectively affect groundwater quality over time.
The State Water Board intends to address these impacts in part through
the development of salt/nutrient management plans described in
paragraph 6.

(1)

A project that meets the criteria for a streamlined irrigation permit
and is within a basin where a salt/nutrient management plan
satisfying the provisions of paragraph 6(b) is in place may be
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(2)

approved without further antidegradation analysis, provided that the
project is consistent with that plan.

A project that meets the criteria for a streamlined irrigation permit
and is within a basin where a salt/nutrient management plan
satisfying the provisions of paragraph 6(b) is being prepared may
be approved by the Regional Water Board by demonstrating
through a salt/nutrient mass balance or similar analysis that the
project uses less than 10 percent of the available assimilative
capacity as estimated by the project proponent in a basin/sub-basin
(or multiple projects using less than 20 percent of the available
assimilative capacity as estimated by the project proponent in a
basin/sub-basin).

10.  Constituents of Emerging Concern

a. General Provisions

(1)

(2)

®3)

(4)

Regulatory requirements for recycled water shall be based on the
best available peer-reviewed science. In addition, all uses of
recycled water must meet conditions set by CDPH.

Knowledge of risks will change over time and recycled water
projects must meet legally applicable criteria. However, when
standards change, projects should be allowed time to comply
through a compliance schedule.

The state of knowledge regarding CECs is incomplete. There
needs to be additional research and development of analytical
methods and surrogates to determine potential environmental and
public health impacts. Agencies should minimize the likelihood of
CECs impacting human health and the environment by means of
source control and/or pollution prevention programs.

Regulating most CECs will require significant work to develop test
methods and more specific determinations as to how and at what
level CECs impact public health or our environment.

b. Research Program

(1)

The State Water Board, in consultation with CDPH, convened a
“blue-ribbon” advisory panel to guide future actions relating to
CECs.
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(2)

(@)

(b)

()

The panel was actively managed by the State Water Board
and was composed of the following: one human health
toxicologist, one environmental toxicologist, one
epidemiologist, one biochemist, one civil engineer familiar
with the design and construction of recycled water treatment
facilities, and one chemist familiar with the design and
operation of advanced laboratory methods for the detection
of emerging constituents. Each of these panelists had
extensive experience as a principal investigator in their
respective areas of expertise.

The panel reviewed the scientific literature and submitted a
report to the State Water Board and CDPH that described
the current state of scientific knowledge regarding the risks
of CECs to public health and the environment. In December
2010, the State Water Board, in coordination with CDPH,
held a public hearing to hear a presentation on the report
and to receive comments from stakeholders.

The State Water Board considered the panel report and the
comments received and adopted an amendment to the
Policy establishing monitoring requirements for CECs in
recycled water. These monitoring requirements are
prescribed in Attachment A.

The panel or a similarly constituted panel shall update the report
every five years. The next update is due in June 2015.

(@)

(b)

()

Each updated report shall recommend actions that the State
of California should take to improve our understanding of
CECs and, as may be appropriate, to protect public health
and the environment.

The updated reports shall answer the following questions:
What are the appropriate constituents to be monitored in
recycled water, including analytical methods and method
detection limits? What is the known toxicological information
for the above constituents? Would the above lists change
based on level of treatment and use? If so, how? What are
possible indicators that represent a suite of CECs? What
levels of CEC’s should trigger enhanced monitoring of CEC’s
in recycled water, groundwater and/or surface waters?

Within six months from receipt of an updated report, the
State Water Board shall hold a hearing to consider
recommendations from staff and shall endorse the
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recommendations, as appropriate, after making any
necessary modifications.

Permit Provisions

Permits for recycled water projects shall be consistent with any CDPH
recommendations to protect public health and the monitoring requirements
prescribed in Attachment A.

11. Incentives for the Use of Recycled Water

a.

Funding

The State Water Board will request CDWR to provide priority funding for
projects that have major recycling components; particularly those that
decrease demand on potable water supplies. The State Water Board will
also request priority funding for stormwater recharge projects that
augment local water supplies. The State Water Board shall promote the
use of the State Revolving Fund (SRF) for water purveyor, stormwater
agencies, and water recyclers to use for water reuse and stormwater use
and recharge projects.

Stormwater

The State Water Board strongly encourages all water purveyors to provide
financial incentives for water recycling and stormwater recharge and reuse
projects. The State Water Board also encourages the Regional Water
Boards to require less stringent monitoring and regulatory requirements
for stormwater treatment and use projects than for projects involving
untreated stormwater discharges.

TMDLs

Water recycling reduces mass loadings from municipal wastewater
sources to impaired waters. As such, waste load allocations shall be
assigned as appropriate by the Regional Water Boards in a manner that
provides an incentive for greater water recycling.
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Requirements for Monitoring Constituents of Emerging
Concern in Recycled Water
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ATTACHMENT A

REQUIREMENTS FOR MONITORING
CONSTITUENTS OF EMERGING CONCERN
FOR RECYCLED WATER

The purpose of this attachment to the Recycled Water Policy (Policy) is to provide
direction to the Regional Water Quality Control Boards (Regional Water Boards) on
monitoring requirements for constituents of emerging concern? (CECs) in recycled
municipal wastewater, herein referred to as “recycled water.” The monitoring
requirements and criteria for evaluating monitoring results in the Policy are based on
recommendations from a Science Advisory Panel®. The monitoring requirements
pertain to the production and use of recycled water for groundwater recharge reuse* by
surface and subsurface application methods. The monitoring requirements apply to
recycled water producers, including entities that further treat or enhance the quality of
recycled water supplied by municipal wastewater treatment facilities, and groundwater
recharge reuse facilities.

Groundwater recharge by surface application is the controlled application of water to a
spreading area for infiltration resulting in the recharge of a groundwater basin.
Subsurface application is the controlled application of water to a groundwater basin or
aquifer by a means other than surface application, such as direct injection through a
well.

The California Department of Public Health (CDPH) shall be consulted for any additional
monitoring requirements for recycled water use found necessary by CDPH to protect
human health.

% For this Policy, CECs are defined to be chemicals in personal care products, pharmaceuticals including
antibiotics, antimicrobials; industrial, agricultural, and household chemicals; hormones; food additives;
transformation products, inorganic constituents; and nanomaterials.
® The Science Advisory Panel was convened in accordance with provision 10.b. of the Policy. The
panel’'s recommendations were presented in the report; Monitoring Strategies for Chemicals of Emerging
Concern (CECs) in Recycled Water — Recommendations of a Science Advisory Panel, dated June 25,
2010.
* As used in this attachment, use of recycled water for groundwater recharge reuse has the same
meaning as indirect potable reuse for groundwater recharge as defined in Water Code section 13561(c),
where it is defined as the planned use of recycled water for replenishment of a groundwater basin or an
aquifer that has been designated as a source of water supply for a public water system.
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1. CECS AND SURROGATES

Within this Policy, CECs of toxicological relevance to human health are referred to as
“health-based CECs.”®> CECs determined not to have human health relevance, but
useful for monitoring treatment process effectiveness, are referred to as “performance
indicator CECs.” A performance indicator CEC is an individual CEC used for evaluating
a family of CECs with similar physicochemical or biodegradable characteristics. The
removal of a performance indicator CEC through a treatment process provides an
indication of removal of CECs with similar properties. A health-based CEC may also
serve as a performance indicator CEC.

A surrogate is a measurable physical or chemical property, such as chlorine residual or
electrical conductivity, that can be used to measure the effectiveness of trace organic
compound removal by treatment process and/or provide an indication of a treatment
process failure. A reverse osmosis (RO) treatment process, for example, is expected to
substantially reduce the electrical conductivity of the recycled water being treated. This
reduction in the level of the surrogate also provides an indication that inorganic and
organic compounds, including CECs, are being removed.

Recycled water monitoring programs used for groundwater recharge reuse shall include
monitoring for: (1) human health-based CECs; (2) performance indicator CECs; and

(3) surrogates. The purpose of monitoring performance indicator CECs and surrogates
is to assess the effectiveness of unit processes to remove CECs. For this policy for
groundwater recharge reuse, unit processes that remove CECs include RO, advanced
oxidation processes (AOPs), and soil aquifer treatment.® AOPs are treatment processes
involving the use of oxidizing agents, such as hydrogen peroxide and ozone, combined
with ultraviolet light irradiation. Soil aquifer treatment is a natural treatment process that
removes CECs as water passes through soil, the vadose zone, and within an aquifer.

This Policy provides CEC monitoring requirements for recycled water which undergoes
additional treatment by soil aquifer treatment or by RO followed by AOPs. CEC
monitoring requirements for groundwater recharge reuse projects implementing
treatment processes that provide control of CECs by processes other than soil aquifer
treatment or RO/AOPs shall be established on a case-by-case basis by the State Water
Board in consultation with CDPH.

® Heath-based CECs were determined through a screening process that was developed and conducted
by the CEC Science Advisory Panel; Monitoring Strategies for Chemicals of Emerging Concern (CECs) in
Recycled Water — Recommendations of a Science Advisory Panel, dated June 25, 2010.

® For evaluating removal of CECs, the treatment zone for soil aquifer treatment is from the surface of the
application area through the unsaturated zone to groundwater, including groundwater within a 30-day

travel time distance through the aquifer downgradient of the surface application area.
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Monitoring of health-based CECs or performance indicator CECs is not required for
recycled water used for landscape irrigation due to the low risk for ingestion of the
water.’

1.1. CECs for Monitoring Programs

This Policy provides requirements for monitoring CECs in recycled water used for
groundwater recharge reuse. The Regional Water Boards shall not issue requirements
for monitoring of additional CECs in recycled water beyond the requirements provided in
this Policy except when recommended by CDPH or requested by the project proponent.

Table 1 provides the health-based CECs and performance indicator CECs to be
monitored along with their respective reporting limits. All CECs listed for a recycled
water application shall be monitored during an initial assessment monitoring phase, as
described in Section 3.1. Based on monitoring results and findings, the list of
performance indicator CECs required for monitoring may be refined for subsequent
monitoring phases. The health-based CECs listed in Table 1 shall be monitored during
the entirety of the initial assessment and baseline monitoring phases (Sections 3.1 and
3.2). Based on the results of the baseline monitoring phase and/or subsequent
monitoring, the list of health-based CECs required for monitoring may be revised. The
method for evaluation of monitoring results for health-based CECs is provided in
Section 4.2.

Quiality assurance and quality control measures shall be used for both collection of
samples and laboratory analysis work. The project proponent shall develop a quality
assurance project plan that includes the appropriate number of field blanks, laboratory
blanks, replicate samples, and matrix spikes.

" “For monitoring programs to assess CEC threats for urban irrigation reuse, none of the chemicals for
which measurement methods and exposure data are available exceeded the threshold for monitoring
priority. This is largely attributable to higher Monitoring Trigger Levels (MTLs), because of reduced water
ingestion in a landscape irrigation setting compared to drinking water.” MTLs are health-based screening
level values for CECs for a particular water reuse scenario. MTLs were established in, Monitoring
Strateqies for Chemicals of Emerging Concern (CECSs) in Recycled Water — Recommendations of a
Science Advisory Panel, dated June 25, 2010.
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Table 1 — CECs to be Monitored

Constituent Constituent Relevance/Indicator Reporting
Group Type Limit (ug/L

GROUNDWATER RECHARGE REUSE - SURFACE APPLICATION

17B-estradiol Steroid Health 0.001
hormones

Caffeine Stimulant Health & Performance 0.05

N-Nitrosodimethylamine Disinfection Health 0.002

(NDMA) byproduct

Triclosan Antimicrobial Health 0.05

Gemfibrozil Pharmaceutical Performance 0.01

lopromide Pharmaceutical Performance 0.05

N,N-Diethyl-meta- Personal care Performance 0.05

toluamide (DEET) product

Sucralose Food additive Performance 0.1

GROUNDWATER RECHARGE REUSE - SUBSURFACE APPLICATION

17B-estradiol Steroid Health 0.001
hormones

Caffeine Stimulant Health & Performance 0.05

NDMA Disinfection Health & Performance 0.002
byproduct

Triclosan Antimicrobial Health 0.05

DEET Personal care Performance 0.05

product
Sucralose Food additive Performance 0.1

Mg/L — Micrograms per liter

Analytical methods for laboratory analysis of CECs shall be selected to achieve the
reporting limits presented in Table 1. The analytical methods shall be based on
methods published by the United States Environmental Protection Agency, methods
certified by CDPH, or peer reviewed and published methods that have been reviewed
by CDPH, including those published by voluntary consensus standards bodies such as
the Standards Methods Committee and the American Society for Testing and Materials
International. Any modifications to the published or certified methods shall be reviewed
by CDPH and subsequently submitted to the Regional Water Board in an updated
guality assurance project plan.
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1.2. Surrogates for Monitoring Programs

Table 2 presents a list of surrogates that shall be considered for monitoring treatment of
recycled water used for groundwater recharge reuse. Other surrogates not listed in
Table 2 may also be considered.

Table 2: Surrogates

GROUNDWATER RECHARGE REUSE - SURFACE
APPLICATION

Ammonia

Total Organic Carbon (TOC)

Nitrate

Ultraviolet (UV) Light Absorption

GROUNDWATER RECHARGE REUSE - SUBSURFACE
APPLICATION

Electrical Conductivity

TOC

The project proponent shall propose surrogates to monitor on a case-by-case basis
appropriate for the treatment process or processes. The Regional Water Board shall
review and approve the selected surrogates in consultation with CDPH.

Where applicable, surrogates may be measured using on-line or hand-held instruments

provided that instrument calibration procedures are implemented in accordance with the
manufacturer’s specifications and that calibration is documented.

2. MONITORING LOCATIONS

Monitoring locations for CECs and surrogates are described in this section.

2.1. Health-Based CEC Monitoring Locations

2.1.1. Groundwater Recharge Reuse - Surface Application

For groundwater recharge reuse projects implementing surface application of recycled
water, health-based CECs shall be monitored at these locations:
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(1) Following tertiary treatment® prior to application to the surface spreading area; and

(2) At monitoring well locations designated in consultation with CDPH within the
distance groundwater travels downgradient from the application site in 30 days.
Monitoring locations for health-based CECs for the phases of monitoring are presented

in Tables 3 through 5.

2.1.2. Groundwater Recharge Reuse - Subsurface Application
For groundwater recharge reuse projects implementing subsurface application of

recycled water, health-based CECs shall be monitored at a location following treatment
prior to release into an aquifer.

2.2. Performance Indicator CEC and Surrogate Monitoring Locations

To allow evaluation of individual unit processes or a combination of unit processes that
provide removal of CECs, performance indicator CECs and surrogates shall be
monitored at the locations described below and presented in Tables 3 through 5.

2.2.1. Groundwater Recharge Reuse - Surface Application

For groundwater recharge reuse projects using surface application of recycled water,
performance indicator CECs and surrogates shall be monitored at these locations:

(1) Following tertiary treatment prior to application to the surface spreading area; and

(2) At monitoring well locations designated in consultation with CDPH within the
distance groundwater travels downgradient from the application site in 30 days.

Monitoring locations for performance indicator CECs and surrogates for the phases of
monitoring are presented in Tables 3 through 5.

2.2.2. Groundwater Recharge Reuse - Subsurface Application

For groundwater recharge reuse projects using subsurface application of recycled
water, performance indicator CECs shall be monitored in recycled water at these
locations:

(1) Prior to treatment by RO; and

® Standards for disinfected tertiary recycled water presented in California Code of Regulations, Title 22,
section 60301.230 and 60301.320.
A-6
As modified by
State Water Board Resolution 2013-0003
(January 22, 2013)

5-242



(2) Following treatment prior to release to the aquifer.

If the project proponent can demonstrate that the RO unit will not substantially remove a
CEC, the Regional Water Board may allow monitoring for that CEC prior to the AOPs,
instead of prior to the RO unit.

For groundwater recharge reuse projects using subsurface application of recycled
water, surrogates shall be monitored at locations proposed by the project proponent and
approved by the Regional Water Board in consultation with CDPH.

3. PHASED MONITORING REQUIREMENTS

The Regional Water Board shall phase the monitoring requirements for CECs and
surrogates for groundwater recharge reuse projects. The purpose of phased monitoring
is to allow monitoring requirements for health-based CECs, performance indicator CECs
and surrogates to be refined based on the monitoring results and findings of the
previous phase. An initial assessment monitoring phase, followed by a baseline
monitoring phase, shall be conducted to determine the project-specific monitoring
requirements for standard operations. The initial assessment and baseline monitoring
phases shall be conducted after CDPH approval for groundwater recharge reuse project
operation.

3.1. Initial Assessment Monitoring Phase

The purposes of the initial assessment phase are to: (1) identify the occurrence of
health-based CECs, performance indicator CECs, and surrogates in recycled water and
groundwater;® (2) determine treatment effectiveness; (3) define the project-specific
performance indicator CECs and surrogates to monitor during the baseline phase; and
(4) specify the expected removal percentages for performance indicator CECs and
surrogates. The monitoring requirements for the initial assessment monitoring phase
shall apply to the start-up of new facilities, piloting of new unit processes at existing
facilities, and existing facilities where CECs and surrogates have not been assessed
equivalent to the requirements of this Policy. Data from prior assessment need not
replicate the exact frequency and duration of the initial assessment phase requirements
specified in Table 3, if the overall robustness and size of the data are sufficient to
adequately characterize the CECs, surrogates, and treatment performance. The initial
assessment monitoring phase shall be conducted for a period of one year.

During the initial assessment monitoring phase for the applicable recycled water
application method, each of the health-based CECs and performance indicator CECs

° The identification of the occurrence of health-based CECs, performance indicator CECs, and surrogates
in groundwater only applies to groundwater recharge reuse by surface application.
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listed in Table 1 and appropriate surrogates (see Section 1.2) shall be monitored.
Surrogates shall be selected to monitor individual unit processes or combinations of unit
processes that remove CECs. Performance indicator CEC and surrogate monitoring
results that demonstrate measurable removal for a given unit process shall be
candidates for use in the monitoring programs for the baseline and standard operation
phases. Monitoring requirements for the initial assessment phase are summarized in
Table 3.

For existing groundwater recharge reuse projects, historic monitoring data may be used
to assess the occurrence and removal of CECs and surrogates. EXxisting projects
demonstrating prior assessment of CECs and surrogates equivalent to the initial
assessment phase requirements of this Policy may skip the initial monitoring phase and
initiate the baseline monitoring phase requirements in Section 3.2.

Monitoring results shall be evaluated following each sampling event to allow timely
implementation of any response actions. If evaluation of monitoring results indicates a
concern, such as finding a concentration of a health-based CEC above the thresholds
described in Table 7, more frequent monitoring may be required to further evaluate the
effectiveness of the treatment process. Additional actions may also be warranted,
which may include, but not be limited to, resampling to confirm a result, additional
monitoring, implementation of a source identification program, toxicological studies,
engineering removal studies, and/or modification of facility operations. If additional
monitoring is required, the Regional Water Board shall consult with CDPH and revise
the Monitoring and Reporting Program as appropriate. Evaluation of monitoring results
and determination of appropriate response actions based on the monitoring results are
presented in Section 4.

Following completion of the initial assessment monitoring phase, monitoring

requirements shall be re-evaluated and subsequent requirements for the baseline
monitoring phase shall be determined on a project-specific basis.

3.2. Baseline Monitoring Phase

Based on the findings of the initial assessment monitoring phase, project-specific
performance indicator CECs and surrogates shall be selected for monitoring during the
baseline monitoring phase. The purpose of the baseline monitoring phase is to assess
and refine which health-based CECs, performance indicator CECs and surrogates are
appropriate to monitor the removal of CECs and treatment system performance for the
standard operation of a facility. Performance indicator CECs and surrogates that
exhibited reduction by unit processes and/or provided an indication of operational
performance shall be selected for monitoring during the baseline monitoring phase.
Surrogates not reduced through a unit process are not good indicators of the unit's
intended performance. For example, soil aquifer treatment may not effectively lower
electrical conductivity. Therefore, electrical conductivity may not be a good surrogate
for soil aquifer treatment. The baseline monitoring phase shall be conducted for a period
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of three years following the initial assessment monitoring phase. Monitoring
requirements for the baseline phase are summarized in Table 4. If a performance
indicator CEC listed in Table 1 is found not to be a good indicator, the project proponent
shall propose an alternative performance indicator CEC representative of the
constituent group to monitor. This performance indicator CEC shall be subject to
approval by the Regional Water Board in consultation with CDPH.

For existing groundwater recharge reuse projects, historic monitoring data may be used
to assess removal of health-based CECs, performance indicator CECs and surrogates.
Existing projects that can demonstrate prior assessment of CECs and surrogates
equivalent to the initial assessment phase and baseline phase requirements of this
Policy may be eligible for the standard operation monitoring requirements.

Monitoring results shall be evaluated following each sampling event to allow timely
implementation of any response actions. If evaluation of monitoring results indicates a
concern, such as finding a concentration of a health-based CEC above the thresholds
described in Table 7, more frequent monitoring may be required to further evaluate the
effectiveness of the treatment process. Additional actions may also be warranted,
which may include, but not be limited to, resampling to confirm a result, additional
monitoring, implementation of a source identification program, toxicological studies,
engineering removal studies, and/or modification of facility operation. If additional
monitoring is required, the Regional Water Board shall consult with CDPH and revise
the Monitoring and Reporting Program as appropriate. Evaluation of monitoring results
and determination of appropriate response actions based on the monitoring results are
presented in Section 4.

Following the baseline operation monitoring phase, monitoring requirements shall be re-
evaluated and subsequent requirements for the standard operation of a project shall be
determined on a project-specific basis.
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Table 3: Initial Assessment Phase Monitoring Requirements

Recycled Water Use Constituent Frequency Monitoring Point
Groundwater Recharge | Health-Based CECs | Quarterly” - Following tertiary

Reuse- Surface
Application

and Performance
Indicator CECs:
All listed in Table 1.

treatment prior to
application to surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

Surrogates:
To be selected on a

project-specific
basis.”

1% 3 months:

To be determined
on a project-
specific basis.?

- Following tertiary
treatment prior to
application to the surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

3-12 months:

To be determined
on a project-
specific basis.?

- Following tertiary
treatment prior to
application to the surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

Groundwater Recharge | Health-Based CECs: | Quarterly’ Following treatment prior to
Reuse -Subsurface All listed in Table 1. release to the aquifer.
Application Performance Quarterly” - Prior to RO treatment.”

Indicator CECs:
All listed in Table 1.

- Following treatment prior
to release to the aquifer.

Surrogates:
To be selected on a

project-specific
basis.”

To be determined
on a project-
specific basis.

- At locations approved by
the Regional Water Board.®

1 — This is the initial monitoring frequency for the monitoring and reporting program. The Regional Water
Board may require additional monitoring to respond to a concern as stated in Section 3.1.
2 — Groundwater within the distance groundwater travels downgradient from the application site in 30-

days.

3 — The monitoring frequency shall be determined by the Regional Water Board in consultation with
CDPH. The intent is to have an increased monitoring frequency during the first three months and a

decreased monitoring frequency after three months.

4 — If the project proponent can demonstrate that the RO unit will not substantially remove a CEC, the

Regional Water Board may allow monitoring for that CEC prior to the AOP, instead of prior to the RO unit.
5 — See Section 1.2 for guidance on selection of surrogates.
6 — See Section 2.2.2 for information on surrogate monitoring locations for subsurface application.

As modified by
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Table 4: Baseline Phase Monitoring Requirements

Recycled Water Use

Constituent

Frequency

Monitoring Point

Groundwater Recharge
Reuse — Surface
Application

Health-Based CECs:

All listed in Table 1.

Performance
Indicator CECs:
Selected based on
the findings of the
initial assessment
phase.

Semi-Annually*

- Following tertiary
treatment prior to
application to the surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

Surrogates:
Selected based on

the findings of the
initial assessment
phase.

Based on findings
of the initial
assessment
phase.

- Following tertiary
treatment prior to
application to the surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

Groundwater Recharge
Reuse — Subsurface
Application

Health-Based CECs:

All listed in Table 1.

Semi-Annually*

Following treatment prior to
release to the aquifer.

Performance
Indicator CECs:
Selected based on
the findings of the
initial assessment
phase.

Semi-Annually®

- Prior to RO treatment.®

- Following treatment prior
to release to the aquifer.

Surrogates:
Selected based on

the findings of the
initial assessment
phase.

Based on findings
of the initial
assessment
phase.

- At locations approved by
the Regional Water Board. *

1 — More frequent monitoring may be required to respond to a concern as stated in Section 3.2.
2 — Groundwater within the distance groundwater travels downgradient from the application site in 30-

days.

3 — If the project proponent can demonstrate that the RO unit will not substantially remove a CEC, the
Regional Water Board may allow monitoring for that CEC prior to the AOP, instead of prior to the RO unit.
4 — See Section 2.2.2 for information on surrogate monitoring locations for subsurface application.
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3.3. Standard Operation Monitoring

Based on the findings of the baseline monitoring phase, monitoring requirements for
health-based CECs, performance indicator CECs and surrogates may be refined to
establish project-specific requirements for monitoring the standard operating conditions
of a groundwater recharge reuse project. Monitoring requirements for the standard
operation phase are summarized in Table 5. The list of health-based CECs may be
revised to remove a health-based CEC from the list if monitoring results meet the
conditions of the minimum threshold level presented in Table 7. Performance indicator
CECs and surrogates that exhibited reduction by a unit process and/or provided an
indication of operational performance shall be selected for monitoring of standard
operations. If a performance indicator CEC is found to be a poor indicator, the project
proponent shall propose an alternative performance indicator CEC representative of the
constituent group to monitor. This performance indicator CEC shall be subject to
approval by the Regional Water Board in consultation with CDPH.

Monitoring locations for the standard operation phase shall be the same as the locations
used for the baseline monitoring phase.

Monitoring for health-based CECs and performance indicator CECs shall be conducted
on a semi-annual basis, unless the project demonstrates consistency in treatment
effectiveness in removal of CECs, treatment operational performance, and appropriate
recycled water quality. These projects may be monitored for CECs on an annual basis.
Monitoring frequencies for CECs and surrogates for standard operation monitoring are
presented in Table 5.

Monitoring results shall be evaluated following each sampling event to allow timely
implementation of any response actions. If evaluation of monitoring results indicates a
concern, such as finding a health-based CEC above the thresholds described in Table 7
or a decline in removal of a performance indicator CEC from the performance levels
established during the initial and baseline monitoring phases, more frequent monitoring
may be required to further evaluate the effectiveness of the treatment process.
Additional actions may also be warranted, which may include, but not be limited to,
resampling to confirm a result, additional monitoring, implementation of a source
identification program, toxicological studies, engineering removal studies, and/or
modification of facility operation. If additional monitoring is required, the Regional Water
Board shall consult with CDPH and revise the Monitoring and Reporting Program as
appropriate. Evaluation of monitoring results and determination of appropriate response
actions based on the monitoring results are presented in Section 4.
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Table 5: Standard Operation Monitoring Requirement

Recycled Water Use Constituent Frequency Monitoring Point
Groundwater Health-Based CECs: | Semi-Annually or - Following tertiary
Recharge Reuse - Selected based on Annually* treatment prior to

Surface Application

the findings of the
baseline phase.

Performance
Indicator CECs:
Selected based on
the findings of the
baseline phase.

application to the surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

Surrogates:
Selected based on

the findings of the
baseline phase.

Based on findings
of the baseline
assessment
phase.

- Following tertiary
treatment prior to
application to the surface
spreading area.

- At monitoring well
locations designated in
consultation with CDPH.?

Groundwater
Recharge Reuse -
Subsurface Application

Health-Based CECs:

Selected based on
the findings of the
baseline phase

Semi-Annually or
Annually®

-Following RO/AORSs
treatment prior to release to
the aquifer.

Performance
Indicator CECs:
Selected based on
the findings of the
baseline phase.

Semi-Annually or
Annually*

- Prior to RO treatment.’

- Following treatment prior
to release to the aquifer.

Surrogates:
Selected based on

the findings of the
baseline phase,

Based on findings
of the baseline
assessment
phase.

At locations approved by
the Regional Water Board.*

1 — More frequent monitoring may be required to respond to a concern as stated in Section 3.3.
2 — Groundwater within the distance groundwater travels downgradient from the application site in 30-

days.

3 — If the project proponent can demonstrate that the RO unit will not substantially remove a CEC, the
Regional Water Board may allow monitoring for that CEC prior to the AOP, instead of prior to the RO unit.
4 — See Section 2.2.2 for information on surrogate monitoring locations for subsurface application.
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4. EVALUATION OF CEC AND SURROGATE MONITORING RESULTS

This section presents the approaches for evaluating treatment process performance
and health-based CEC monitoring results. Monitoring results for performance indicator
CECs and surrogates shall be used to evaluate the operational performance of a
treatment process and the effectiveness of a treatment process in removing CECs. For
evaluation of health-based CEC monitoring results, a multi-tiered approach of
thresholds and corresponding response actions is presented in Section 4.2. The
evaluation of monitoring results shall be included in monitoring reports submitted to the
Regional Water Board and CDPH.

4.1 Evaluation of Performance Indicator CEC and Surrogate Results

The effectiveness of a treatment process to remove CECs shall be evaluated by
determining the removal percentages for performance indicator CECs and surrogates.
The removal percentage is the difference in the concentration of a compound in
recycled water prior to and after a treatment process (e.g., soil aquifer treatment or RO
followed by AOPSs), divided by the concentration prior to the treatment process and
multiplied by 100.

Removal Percentage = ([Xin — Xout}/Xin) (100)

Xin - Concentration in recycled water prior to a treatment process
Xout - Concentration in recycled water after a treatment process

During the initial assessment, the recycled water project proponent shall monitor
performance to determine removal percentages for performance indicator CECs and
surrogates. The removal percentages shall be confirmed during the baseline monitoring
phase. One example of removal percentages from Drews et. al. (2008) for each
application scenario and their associated processes (i.e. soil aquifer treatment or
RO/AOPSs) is presented in Table 6. The established removal percentages for each
project shall be used to evaluate treatment effectiveness and operational performance.

4.1.1. Groundwater Recharge Reuse — Surface Application

For groundwater recharge reuse by surface application, the removal percentage shall
be determined by comparing the quality of the recycled water applied to a surface
spreading area to the quality of groundwater at monitoring wells. The distance between
the application site and the monitoring wells shall be no more than the distance the
groundwater travels in 30 days downgradient from the application site. The location of
the monitoring wells shall be designated in consultation with CDPH. The removal
percentage shall be adjusted to account for dilution from potable water applied to the

application site, storm water applied to the application site, and native groundwater.
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The removal percentage shall also be adjusted to account for CECs in these waters.
The project proponent shall submit a proposal to the Regional Water Board and CDPH
as part of its operation plan on how it will perform this accounting.

4.1.2. Groundwater Recharge Reuse — Subsurface Application

For groundwater recharge reuse using subsurface application, the removal percentage
shall be determined by comparing recycled water quality before treatment by RO/AOPs
and after treatment prior to release to the aquifer.
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Table 6: Monitoring Trigger Levels and Removal Percentages

Constituent/
Parameter

Relevance/Indicator

Type/Surrogate

Monitoring

Trigger Level
(micrograms/liter)!

Removal
Percentages (%)?

GROUNDWATER RECHARGE REUSE - SURFACE APPLICATION®

17B-estradiol Health 0.0009 -
Caffeine Health & 0.35 >90
Performance
NDMA Health 0.01 --
Triclosan Health 0.35 --
Gemfibrozil Performance -- >90
lopromide Performance -- >90
DEET Performance -- >90
Sucralose Performance -- <25°
Ammonia Surrogate -- >90
TOC Surrogate -- >30
Nitrate Surrogate -- >30
UV Absorption Surrogate >30
GROUNDWATER RECHARGE REUSE - SUBSURFACE APPLICATION®
17B-estradiol Health 0.0009 -
Caffeine Health & 0.35 >90
Performance
NDMA Health & 0.01 25-50, >80’
Performance
Triclosan Health 0.35 --
DEET Performance -- >90
Sucralose Performance -- >90
Electrical Surrogate -- >90
Conductivity
TOC Surrogate -- >90

1 — Monitoring trigger levels for groundwater recharge reuse and landscape irrigation applications were
established in Monitoring Strategies for Chemicals of Emerging Concern (CECs) in Recycled Water —

Recommendations of a Science Advisory Panel, dated June 25, 2010.

2 —The removal percentages presented in this table are from work by Drewes et.al. (2008) and provide an
example of performance for that specific research. Project specific removal percentages will be
developed for each groundwater recharge reuse project during the initial and baseline monitoring phases.
3 — Treatment process: Soil aquifer treatment. The stated removal percentages are examples and need

to be finalized during the initial and baseline monitoring phases for a given site.

4 — Not applicable

5 — Sucralose degrades poorly during soil aquifer treatment. It is included here mainly as a tracer.
6 — Treatment process: Reverse osmosis and advanced oxidation process.
7 — For treatment using reverse osmosis, removal percentage is between 25 and 50 percent. For

treatment using reverse osmosis and advanced oxidation processes, removal percentage is greater than

80 percent.
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4.2. Evaluation of Health-Based CEC Results

The project proponent shall evaluate health-based CEC monitoring results. To
determine the appropriate response actions, the project proponent shall compare
measured environmental concentrations (MECSs) to their respective monitoring trigger
levels'® (MTLs) listed in Table 6 to determine MEC/MTL ratios. The project proponent
shall compare the calculated MEC/MTL ratios to the thresholds presented in Table 7
and shall implement the response actions corresponding to the threshold.

For surface application, the results shall be evaluated for groundwater collected from
the monitoring wells. For subsurface application projects, results shall be evaluated for

the recycled water released to the aquifer.

Table 7: MEC/MTL Thresholds and Response Actions

MC/MTL Threshold

Response Action

If greater than 75 percent of the MEC/MTL ratio
results for a CEC are less than or equal to 0.1
during the baseline monitoring phase and/or
subsequent monitoring -

A) After completion of the baseline monitoring
phase, consider requesting removal of the CEC
from the monitoring program.

If MEC/MTL ratio is greater than 0.1 and less
than orequalto 1 -

B) Continue to monitor.

If MEC/MTL ratio is greater than 1 and less than
or equal to 10 -

C) Check the data.

Continue to monitor.

If MEC/MLT ratio is greater than 10 and less
than or equal to 100 -

D) Resample immediately and analyze to
confirm CEC result.

Continue to monitor.

If MEC/MLT ratio is greater than 100 -

E) Resample immediately and analyze to confirm
result.

Continue to monitor.

Contact the Regional Water Board and CDPH to
discuss additional actions.

(Additional actions may include, but are not
limited to, additional monitoring, toxicological
studies, engineering removal studies,
modification of facility operation, implementation
of a source identification program, and
monitoring at additional locations.)

10 Monitoring Trigger Level (MTL): Health-based screening level value for a CEC for a particular water
reuse scenario. MTLs were established in, Monitoring Strategies for Chemicals of Emerging Concern

(CECs) in Recycled Water — Recommendations of a Science Advisory Panel, dated June 25, 2010.
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ATTACHMENT 2

Time Extension Requests for Completion of Sait Nutrient Management Plan

In February 2009, the State Water Board adopted the Recycled Water Policy that
includes the requirement that a Salt and Nutrient Management Plan (SNMP) is
developed for every groundwater basin in the State by May 2014. A possible time
extension of up to two years may be granted by the Regional Water Boards provided
that adequate progress has been made on developing the SNMP. Atits March 2014
Board Meeting, the Lahontan Regional Board agreed to grant time extensions to the
priority groundwater basin groups that will not have completed their SNMPs by the May
2014 deadline.

To request a time extension, please provide a written request to the Lahontan Regional
Board's Executive Officer by May 30, 2014. The request should include the following
information:

ITEMS TO INCLUDE IN REQUEST DESCRIPTION
Name of Priority Groundwater Basin Name of basin
Name of SNMP Group IRWM group name

Contact Information for SNMP Group Name, address, phone and email
Representative

Short Summary of Progress to Date 1-3 paragraph summary

Short Summary of Remaining Tasks to | 1 paragraph

Complete the SNMP

Reason Time Extension is Necessary | 1 paragraph

Requested Extension Date Select one of the following dates:
« on or before December 2014
¢ on or before May 2015
e on or before December 2015
» on or before May 2016

Piease mail the written request to:
Patty Zwarts Kouyoumdjian, Executive Officer
Lahontan Regional Water Quality Control Board

2501 Lake Tahoe Bivd.
South Lake Tahoe, CA 96150

If you have any questions, please do not hesitate to contact me by phone or email
(530/542-5408 or cwise@waterboards.ca.gov)

Thanks, Cindy
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Salt/Nutrient Management Planning Progress Report
Region 6: Lahontan Regional Water Quality Control Board
Date: October 15, 2014

ATTACHMENT 3

Stakeholder Group

Antelope Valley IRWM Group

Mojave IRWM Group

Tahoe Sierra IRWM Group

Inyo Mono IRWM Group

Indian Wells Valley Group

Lahontan Basins IRWM

Fremont Basin IRWM Group

(Major) (Major) (Major) (Major) (part of Inyo Mono IRWM) Group (Major)
(Major) (Major)
Membership |Antelope Valley State Water Mojave Water Agency South Tahoe Public Utility California Trout Indian Wells Valley Honey Lake Valley Resource |Department of Public Works,

Contractors Association,
Palmdale Water District

(Note: some areas in Region 7
but Region 6 is lead)

District

Cooperative Groundwater
Management Team -- Indian
Wells Valley Water District,
Naval Air Weapons Station,
Searles Valley Minerals, City of
Ridgecrest, BLM, Inyokern
CSD, Kern Co, Kern Co Water
Agency, Eastern Kern Co
Airport District

Conservation District

California City

Lead Organization|Antelope Valley State Water Mojave Water Agency South Tahoe Public Utility California Trout TBD - likely Indian Wells Honey Lake Valley Resource |Department of Public Works,
Contractors Association District Valley Water District or City of |Conservation District California City
Ridgecrest
Lead Group Contact|Matt Knudson (Palmdale Water |Kirby Brill Lynn Nolan Mark Drew Don Zbeda/Indian Wells Water |Tim Keesey Michael Bevins

District)
(661) 947-4111x118
mknudson@palmdalewater.org

(760) 946-7008
kbrill@mojavewater.org

(530) 543-6215
Inolan@stpud.dst.ca.us

(760) 924-1008
mdrew@caltrout.org

Agency (760) 384-5555
don.zdeba@iwvwd.com

(530) 260-0934
info@honeylakevalleyrcd.us

(760) 373-7297
pwdir@californiacity.com

Basins Covered DWR 118
Bulletins

6-44 Antelope Valley

6-40 Lower Mojave River
Valley

6-41 Middle Mojave River
Valley

6-42 Upper Mojave River
Valley

R7 basins Lucerne Valley,
Johnson Valley, and Morongo

6-5 Tahoe Valley

6-5.01 Tahoe Valley South
6-5.02 Tahoe Valley West
6-5.03 Tahoe Valley North
6-67 Martis (Truckee Valley)
6-6 Carson Valley

6-108 Olympic Valley

6-12 Owens Valley

6-54 Indian Wells Valley

6-4 Honey Lake Valley

6-46 Fremont Valley;
Tehachapi Valley East 6-45

What Group has Done to
Date: (including significant
milestones)

Salt/nutrient approach/concept
presented to and accepted by
Lahontan Regional Water Board.
Time extension granted.
Regional Board to consider plan
acceptance in November 2014.

Salt/nutrient approach/concept
presented to and accepted by
Lahontan Regional Water
Board. Regional Board to
consider plan acceptance in
early 2015.

Part of IRWM (planning grant
funds to update IRWM plan &
includes SNMP plan
development. SNMP
development is underway with
possible status presentation to
the Regional Board in early
2015.

Part of IRWM,; currently
seeking funding to begin
SNMP development.

The Indian Wells Valley
Cooperative Groundwater
Management Team decided to
develop its own SNMP as a
subset of the Inyo Mono IRWM
group's effort. Time extension
granted. A draft SNMP is under
development with a possible
status presentation to the
Regional Board in early 2015.

¢ Part of IRWM (planning
funds to update IRWM plan
include SNMP). Time
extension granted. SNMP
development is underway with
possible status presentation to
the Regional Board in early
2015.

« Potential draft plan
completed and currently under
review by the Regional Board.
Possible status presentation to
the Regional Board in early
2015.

Date Time Extension for|4/16/2014 Was asked to submit a time Was asked to submit a time Was asked to submit a time 6/19/2014 5/30/2014 Was asked to submit a time
Completion of SNMP extension on 5/22/2014 extension on 5/22/2014 extension on 5/22/2014 extension on 5/22/2014
Requested
Date Time Extension|8/19/2014 8/19/2014 8/19/2014

Granted & New Estimated
Completion Date

Estimated Plan Completion Date
December 2014

Estimated Plan Completion
Date December 2015

Estimated Plan Completion
Date December 2015

Approximate Date of Draft
Final Plan Presented to the
Regional Board

11/1/2014

3/1/2016

3/16/2014
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