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Executive Summary Compiled Comments

Page
No.

Section
No.

Commenter Original Text Suggested Text Comment Response

ES-5 11/20/2013
Stakeholder
meeting

Add footnote to the last sentence of

the supply section: �The number for
TSY used in this 2013 IRWMP
Update is selected strictly for long
term planning purposes and is not
intended to answer the questions
being addressed within the
adjudication process.�

Comment is
incorporated on p. ES-
5.

ES-4 3 A. Jaramillo
(LACWD)

The amount of water supply
available varies considerably
due to changes in weather,
rain and snow, and other
conditions. All water supplies
within the Antelope Valley
Region come from two
sources: (1) local rain and
snow, or (2) imports of water
from outside the Antelope
Valley Region. The local
water supplies come from
rainfall and snowmelt that
percolate into the
groundwater aquifers or are
captured in Littlerock
Reservoir. Current estimates
of water supplies made
available from local rainfall
and snowmelt vary widely.
Imported water comes from
the State Water Project,
which has historically varied
as well.

All water supplies within the
Antelope Valley Region come
from two sources: (1) local
rain and snowmelt that
percolate into the
groundwater aquifers or are
captured in Littlerock
Reservoir, or (2) imports of
water from outside the
Antelope Valley Region via
the State Water Project. The
amount of water supply
available varies considerably
due to changes in weather,
rain and snow, and other
conditions.

The point is that supplies are
variable and uncertain, not the
estimates.

Comment is
incorporated on p. ES-
4.
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ES-5 3 A. Jaramillo
(LACWD)

See comment in Section 3.1.6.4 re:
WSSP2 extraction capacity

Comment is
incorporated in Section
3.

ES-
10

Table
ES-4

T. Chen
(LACWD)

Littlerock Creek
Groundwater Recharge and
Recovery Project

Not an implementation project,
feasibility study is expected in 2015.
Project is conceptual.

Comment is
acknowledged. This
project was considered
to have sufficient
information for a
preliminary economic
analysis and is
therefore identified as
an implementation
project for the 2013
IRWMP Update.

ES-4 3 W. Deal
(EAFB)

The local water supplies
come from rainfall and
snowmelt that percolate into
the groundwater aquifers or
are captured in Littlerock
Reservoir

Does Amarogsa, 2 Fairmont dams,
Big Rock Dam – provide a water
source? Or harvesting?

Comment is
acknowledged.
Littlerock Reservoir is
the only significant
surface water facility
addressed in the Plan.

ES-6 3 W. Deal
(EAFB)

In addition, a salt and
nutrient management plan is
being developed that will
help to monitor and maintain
water quality conditions in
the Antelope Valley
groundwater basin.

Suggest moving to end of paragraph
– currently stuck between two
arsenic sentences.

Comment is
incorporated on p. ES-
6.
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ES-6 3 W. Deal
(EAFB)

Portions of the Antelope
Valley Region are also
subject to flooding from
uncontrolled runoff in the
nearby foothills, which can
be aggravated by lack of
proper drainage facilities and
defined flood channels. This
runoff can negatively affect
the water quality of
downstream water bodies,
and can create stagnant
ponds in places where clay
soils beneath the surface do
not allow for percolation to
occur. At the same time, the
Region recognizes that
downstream benefits of
floodwaters are also
important. The need for
regional coordination of flood
control efforts becomes
more readily apparent as
urban development and
paved surfaces increase
throughout the Antelope
Valley Region along with the
frequency of local flood
events.

Much of the Antelope Valley
Region is subject to flooding
from natural runoff through
alluvial fans in the nearby
foothills. As these flood
waters move into developed
areas, many which of these
developed areas lack
sufficient proper drainage
facilities creating sometimes,
severe, impacts to
infrastructure. The runoff
across impervious developed
surfaces can contaminate
these flood waters with
constituents common in
developed areas such as
petroleum products. The
Region recognizes that
downstream habitat benefits
of floodwaters are important.
The need for regional
coordination of flood control
efforts integrated with natural
habitat protection becomes
more readily apparent as
urban development and
paved surfaces increase
throughout the Antelope
Valley Region.

Provided suggested rewrite Comment is
incorporated on p. ES-
6.
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ES-6 3 W. Deal
(EAFB)

The actions identified in the
AV IRWM Plan can help to
preserve open space and
natural habitats in the
greater the Antelope Valley
Region while maximizing
surface water and
groundwater management
efforts.

The actions identified in the
AV IRWM Plan can help to
preserve open space and
natural habitats in the greater
Antelope Valley Region while
maximizing surface water and
groundwater management
efforts.

Delete “the” before Antelope
(editorial)

Comment is
incorporated on p. ES-
6.

ES-6 3 W. Deal
(EAFB)

The Antelope Valley Region
has many unique
environmental features, and
several plant and animal
species are only found in
this area. As the pressure for
growth expands out into
undeveloped or agricultural
lands, the need to balance
industry and growth against
protection of endangered
species and sensitive
ecosystems requires difficult
decisions and trade-offs,
each resulting in a variety of
unique impacts on water
demands and supplies in the
Region. The actions
identified in the AV IRWM
Plan can help to preserve
open space and natural
habitats in the greater the
Antelope Valley Region
while maximizing surface
water and groundwater
management efforts.

The Antelope Valley Region
has many unique
environmental features
dependent on natural surface
flow such as dry lakebeds
(Rosamond,
Buckhorn,Rogers), Piute
Ponds, mesquite bosques,
alkali mariposa lily, Joshua
tree woodlands, desert
tortoise, Le Contes thrasher,
tricolored blackbirds, to name
just a few. Part of the
Antelope Valley wash areas
are incorporated into a
Significant Ecological Area
designated by Los Angeles
County intended to provide
added protection to the
sensitive natural resources
within that area. As the
pressure for growth expands
out into undeveloped or
agricultural lands, the need to
balance industry and growth
against protection of
endangered species and
sensitive ecosystems
requires difficult decisions
and trade-offs, each resulting

Fleshed out the environmental
features with some specific facts to
clarify the challenges.

Comments are
incorporated on p. ES-
6.
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in a variety of unique impacts
on water demands and
supplies in the Region. The
actions identified in the AV
IRWM Plan can help to
preserve open space and
natural habitats in the greater
Antelope Valley Region while
maximizing surface water and
groundwater management
efforts.

ES-6 3 W. Deal
(EAFB)

Water Management and
Land Use
What people do on the land
of the Antelope Valley and
how they do it directly
impacts many aspects of life,
including the water cycle,
within the Antelope Valley
Region. Historically
throughout California, land
use planning and water use
planning have been done
almost independently of one
another. The challenges
identified within the Plan
clearly show a need for
much closer collaboration
between land use planning
efforts and water
management planning
efforts. Continued
development within the
Antelope Valley Region
depends heavily on the
successful completion of the
objectives presented in the
Plan to meet the growing

Water Management and
Land Use
What people do on the land
of the Antelope Valley and
how they do it directly
impacts many aspects of life,
including the water cycle,
within the Antelope Valley
Region. Historically
throughout California, land
use planning and water use
planning have been done
almost independently of one
another. The challenges
identified within the Plan
clearly show a need for much
closer collaboration between
land use planning efforts and
water management planning
efforts. Continued
development within the
Antelope Valley Region
depends heavily on the
successful completion of the
objectives presented in the
Plan to balance the growing
demand for development, and

Expanded last sentence – original
didn’t seem to address all the issues.

Comment is
incorporated on p. ES-
6.
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demand for recreational
opportunities while
minimizing or avoiding the
loss of local culture and
values.

recreational opportunities
while minimizing or avoiding
major impacts to natural
resources, agriculture, and
the loss of local culture and
values.

ES-8 5 W. Deal
(EAFB)

determine what regional
water management
strategies should be
included in the IRWM Plan,
the Region considered the
RMS listed and defined in
Section 5 of the IRWM Plan.

determine what regional
water management strategies
should be included in the
IRWM Plan, the
Stakeholders considered the
RMS listed and defined in
Section 5 of the IRWM Plan.

Replaced “Region” with
Stakeholders

Comment is
incorporated on p. ES-
9.

ES-
10

6,7 W. Deal
(EAFB)

The projects proposed by
stakeholders are expected to
help the Region to meet the

objectives and targets
described in Section 4..

The projects proposed by
stakeholders are expected to
help the Region to meet the
Water Supply Management
and some of the Water
Quality Management
objectives and targets
described in Section 4.
Development of projects to
address the Flood
Management, Environmental
Resource Management, Land
Use Planning/Management
objectives and targets need
to be a priority in order to
provide a true integrated
water management effort.

Revised sentence to highlight
important needs and weaknesses of
the plan lest these issues get lost in
all the words.

This does not mean the best that
could be done wasn’t done it’s just a
recognition that a lot more still needs
to happen.

Comment is
incorporated on p. ES-
10.
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ES-
11

8 W. Deal
(EAFB)

The Stakeholders and
RWMG have chosen these
projects because they
directly address the
objectives and targets to
achieve better management
of resources within the
Antelope Valley Region.

The Stakeholders and
RWMG have chosen these
projects because they directly
address the objectives and
targets of what seems to be
the most pressing issue and
well developed projects to
achieve better management
of water supply and water
quality resources within the
Antelope Valley Region.

Clarified why the projects were
actually chosen. These projects
didn’t come from a large pool as the
best – they were the best from what
was proposed perhaps but nearly all
the proposed projects dealt with only
two of the objectives.

Comment is
incorporated on p. ES-
11.



1 of 4

Antelope Valley Region
Integrated Regional Water Management Plan Update

2013

Section 1 Compiled Comments

Page
No.

Section
No.

Commenter Original Text Suggested Text Comment Response

1-24 1.3.3 11/20/2013
Stakeholder
meeting

Add footnote to Section 1.3.3
either after second sentence
or end of paragraph: “The
number for TSY used in this
2013 IRWMP Update is
selected strictly for long-term
planning purposes and is not
intended to answer the
questions being addressed
within the adjudication
process.”

Footnote has been added to
Section 1.3.3.

I-3 1 W. Deal (EAFB) On November 23, 2009, the Antelope
Valley Region successfully completed
the Region Acceptance Process
(RAP) with the Department of Water
Resources (DWR). The RAP was the
first step in becoming eligible for
Proposition 84 grant funding and
helps to define certain aspects of the
Region. Specifically, the RAP
documents describe contact
information, governing structure,
RWMG

On November 23, 2009, the
Antelope Valley Region
successfully completed the
Region Acceptance Process
(RAP) with the Department of
Water Resources (DWR). The
RAP was the first step in
becoming eligible for Proposition
84 grant funding and helps to
define certain aspects of the
Region. Specifically, the RAP
documents contact information,
governing structure, RWMG

Deleted the word describe -
note below

the RAP documents describe
contact information, governing
structure, RWMG

This comment is incorporated
in Section 1, but the language
was changed to “… the RAP
provides documentation of
contact information …”.

I-4 1 W. Deal (EAFB) Recycled water and stormwater are
secondary sources of water supply. A
portion of the recycled water from the
Antelope Valley Region's two large
water reclamation plants, Los Angeles
County Sanitation Districts’ (LACSD)
plants in Palmdale and Lancaster, are
used for maintenance of wetlands,
agricultural irrigation, landscape
irrigation, and a recreational park. The
expansion of recycled water use
continues in the Region.

Recycled water and stormwater
are secondary sources of water
supply. A portion of the recycled
water from the Antelope Valley
Region's two large water
reclamation plants, Los Angeles
County Sanitation Districts’
(LACSD) plants in Palmdale and
Lancaster, are used for
maintenance of the Piute Ponds
wetlands, agricultural irrigation,
landscape irrigation, and Apollo
Park Lake. The expansion of
recycled water use continues in

Specified the name of the
“wetlands” and “recreational
park”

This comment is incorporated
in Section 1.1.
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the Region.

1 W. Deal (EAFB) Stormwater runoff from the Antelope
Valley and the surrounding mountains
and hills is usually carried by
ephemeral streams. Except during the
largest rainfall events, stormwater
runoff quickly percolates into the
stream bed and recharges the
groundwater basin. Runoff that
reaches the dry lakes carries
sediment and provides soil
resurfacing benefits to EAFB.
Subsequently the runoff is generally
lost to evaporation. Historically, water
supplies within the Antelope Valley
Region had been used primarily for
agriculture; however, due to
population growth beginning in the
mid-1980s, water demands from
residential and industrial uses have
increased significantly and this trend
is expected to continue. Projections
indicate that approximately 1.17
million people will reside in the
Antelope Valley Region by the year
2035, an increase of nearly 161
percent.

Surface flow (storm water runoff)
from the surrounding mountains
(San Gabriel, Tehachapi) and
hills across alluvial fans and
through deeply excised washes
makes its way from the
headwaters filling vernal pool
like clay pan depressions,
wetlands such as Piute Ponds,
percolating into sand dunes
where water is sequestered for
summer use to the lowest point
(Rosamond, Buckhorn, Rogers
Lakebeds). As the surface flow
makes its way to the lakes it
drops the larger sediment and
brings silty clay. The surface
flow and clay fills in and re-
establishes the surface structure
which protects the lakes from
wind erosion benefitting the
Valley and Edwards AFB with
cleaner air and sustains the
surficial strength of the lakes
which is important to the
operational mission of Edwards
AFB.

Reworded to reflect the
natural environment, provide
a more accurate perspective
on what the surface water
flow accomplishes. Stating is
quickly percolates and is lost
to evaporation leaves the
reader with the sense that the
runoff has little value. The
agricultural portion of this
paragraph has nothing to do
with surface flow and should
be its on paragraph or
deleted. The structure of this
section seems to be:

1. State Water Project
2. Surface Flow
3. Groundwater

This comment is incorporated
into Section 1.1 with wording
changes: “Surface flows (i.e.,
storm water runoff) from the
surrounding San Gabriel
Mountains, Tehachapi
Mountains, and hills cross
alluvial fans and flow through
deeply excised washes. The
flows make their way from the
wash headwaters, filling
vernal pool clay pan
depressions and wetlands
such as Piute Ponds, before
either percolating into sand
dune areas where water is
sequestered for summer use
or flowing to the lowest points
in the Valley at Rosamond,
Buckhorn, and Rogers dry
lakebeds. As the surface flow
makes its way to the lakebeds
it allows the larger sediments
to settle out first and
transports smaller silty clay
further into the Valley interior.
The surface flow and silty clay
helps to fill in and re-establish
the soil surface structure,
which protects the lakebed
areas from wind erosion,
sustains the surficial strength
of the lakes (important to the
operational mission of EAFB),
and sustains local habitats.
Some surface flows ultimately
evaporate. structure, which
protects the lakebed area”s
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from wind erosion, sustains
the surficial strength of the
lakes (important to the
operational mission of EAFB),
and sustains local habitats.
Some surface flows ultimately
evaporate.

1-10 1 W. Deal (EAFB) Operation of LACSD facilities
influence the community and
environment in the Antelope Valley by
providing effluent to landscape and
agricultural irrigation, industrial
process water, recreational
impoundments, wildlife habitat
maintenance, and groundwater
replenishment. Expansion of recycled
water use in the Antelope Valley
continues.

Operation of LACSD facilities
influence the community and
environment in the Antelope
Valley by providing effluent to
landscape and agricultural
irrigation, industrial process
water, recreational
impoundments, wildlife habitat
maintenance (such as Piute
Ponds Complex and Apollo
Park), and groundwater
replenishment. Expansion of
recycled water use in the
Antelope Valley continues.

Added names to the wildlife
habitat maintenance areas

This comment is incorporated
in Section 1.2.1.6 with minor
wording changes.

1-2 A. Jaramillo
(LACWD)

…. accelerated development of the
Antelope Valley Region and were
attempting to identify appropriate
actions to address the growing
pressure on water services.

…. accelerated development of
the Antelope Valley Region and
were attempting to identify
appropriate actions to address
the increased need for water
services.

This comment is incorporated
in Section 1.

1-10 1.2.1.7 A. Jaramillo
(LACWD)

LACWWD 40 has designed many of
its groundwater wells so that excess
treated imported water in the
LACWWD 40’s distribution system
can be injected through the wells and
stored until a future time when it is
needed. This program is called aquifer
storage and recovery.

LACWD 40 has implemented an
aquifer storage and recovery
program and equipped many of
its groundwater wells so that
excess treated imported water in
the LACWD 40’s distribution
system can be injected through
the wells and stored until a
future time when it is needed.

Use new LACWD logo &
replace all references to
LACWWD 40 with LACWD 40

This comment is incorporated
in Section 1.2.1.7.

1-10 1.2.1.7 A. Jaramillo
(LACWD)

LACWWD 40 is also working with
AVEK to utilize large undeveloped
areas in the Antelope Valley to deliver
imported water and allow it to infiltrate
into the ground where it will be stored.

LACWD 40 is also working with
AVEK to store water at their
Water Supply Stabilization
Project 2 water bank.

This comment is incorporated
in Section 1.2.1.7.
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1-10
and
1-11

1.2.1.7 A. Jaramillo
(LACWD)

LACWWD 40 also has an agreement
with the Los Angeles County
Sanitation Districts to use over 13,000
acre-feet of highly treated wastewater
produced at their Palmdale and
Lancaster Water Reclamation Plants
on the North Los Angeles County
Regional Recycled Water Project.
This recycled water will be made
available through construction of a
completely separate distribution
system for irrigation and other
applications that do not require the
water to be drinkable.

LACWD 40 also has an
agreement with the Los Angeles
County Sanitation Districts
(LACSD) to purchase up to
13,500 acre-feet of tertiary
treated recycled water produced
at their Palmdale and Lancaster
Water Reclamation Plants. The
City of Lancaster and City of
Palmdale are currently working
with the LACSD on separate
purchase agreements and
LACWD 40 will subsequently
modify their existing agreement.
The recycled water will be made
available through construction of
the North Los Angeles County
Regional Recycled Water
Project which will be a
completely separate distribution
system for irrigation and other
non-potable uses.

Re-word and add the
suggested text

This comment is incorporated
in Section 1.2.1.7.

1-12 Table 1-
1

A. Jaramillo
(LACWD)

LACWWD
40

Supplies water to
portions of Los
Angeles County

LACWD
40

Supplies water to
portions of the
Antelope Valley
region in Los
Angeles County

This comment is incorporated
in Table 1-1.

1-24 1.3.3 A. Jaramillo
(LACWD)

The IRWM Plan’s water supply
analysis is based on assumptions
made regarding availability and
reliability of the groundwater supply
and was used to identify specific
objectives and planning targets for the
IRWM Plan. Thus it is possible that
the outcome of the adjudication may
require a change in the assumptions
as well as the objectives and planning
targets, which may delay
implementation of the IRWM Plan.

The IRWM Plan’s water supply
analysis is based on estimates
made regarding availability and
reliability of the groundwater
supply and was used to identify
specific objectives and planning
targets for the IRWM Plan. Thus
it is possible that the outcome of
the adjudication may require a
change in the estimates as well
as the objectives and planning
targets, which may delay
implementation of the IRWM
Plan.

This comment is incorporated
in Section 1.3.3.



1 of 3

Antelope Valley Region
Integrated Regional Water Management Plan Update

2013

Section 2 Compiled Comments

Page
No.

Section
No.

Commenter Original Text Suggested Text Comment Response

2-8 2 J. Hoerricks
(WVCWD)

Not listed Map should list our district.
250th West to Three Points
Road – from just south of the
138 to Ave A

You see the boundary on 2-29 as a
residential rectangle in the extreme
west LA County

Comment is
incorporated in Section
2.2 and Figure 2-3.

2-24 2.4.2.2 T. Chen
(LACWD)

TDS does not pose
substantial health risks at
drinking water
concentrations, but high
TDS concentrations can
negatively impact sensitive
crops and cause corrosion
and scaling in pipes.

There are no known health
effects associated with the
ingestion of TDS in drinking
water. However, high TDS
concentrations can negatively
impact sensitive crops and
cause corrosion and scaling
in pipes.

Per the World Health Organization
(WHO), “no recent data on health
effects associated with the ingestion
of TDS in drinking-water appear to
exist.” TDS affects aesthetics only.

Comment is
incorporated in Section
2.4.2.2

2-24 2.4.2.2 T. Chen
(LACWD)

As with TDS, chloride does
not pose substantial health
risks at drinking water
concentrations. Elevated
chloride concentrations do,
however, have substantial
negative impacts on
sensitive crops and cause
corrosion in pipes.

As with TDS, there are no
known health effects
associated with the ingestion
of chloride in drinking water.
Chloride concentrations in
excess of about 250 ppm can
affect taste in water. Also,
elevated chloride
concentrations have
substantial negative impacts
on sensitive crops and cause
corrosion in pipes.

Per WHO, “chloride concentrations
in excess of about 250 mg/litre can
give rise to detectable taste in water,
but the threshold depends upon the
associated cations. Consumers can,
however, become accustomed to
concentrations in excess of 250
mg/litre. No health-based guideline
value is proposed for chloride in
drinking-water.”

Comment is
incorporated in Section
2.4.2.2

2-24 2.4.2.2 T. Chen
(LACWD)

Arsenic is an emerging
contaminant of concern in
the Antelope Valley Region
and has been observed in
Los Angeles County
Waterworks District
(LACWWD) 40, PWD, and
Quartz Hill Water District
(QHWD) wells.

Arsenic is a concern in the
Antelope Valley Region and
has been observed in Los
Angeles County Waterworks
District (LACWWD) 40, PWD,
and Quartz Hill Water District
(QHWD) wells.

Too close to Contaminants of
Emerging Concern (CEC) which are
unregulated and may be new
contaminants or those that may have
been present but not detected.

Comment is
incorporated in Section
2.4.2.2
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2-24
to 2-
25

2.4.2.2 T. Chen
(LACWD)

Drinking water standards
have been set to protect
consumers served by public
water systems from the
effects of exposure to
chromium. In 2008, the
USEPA began a review of
chromium-6 health effects
and when this human health
assessment is finalized EPA
will determine if the current
chromium standard should
be revised.

Drinking water standards
have been set to protect
consumers served by public
water systems from the
effects of exposure to total
chromium. On August 23,
2013, CDPH proposed an
MCL for chromium-6 of 10
ppb. Completion of the
rulemaking process may take
up to 12 months after the
proposal.

The current drinking water standard
is for total chromium. The State
proposed a drinking water standard
for Cr-6.

Comment is
incorporated in Section
2.4.2.2

2-25 2.4.2.3 11/20/2013
Stakeholder
meeting

Add footnote (need to change
footnote and #): “The number for
TSY used in this 2013 IRWMP
Update is selected strictly for
long-term planning purposes and
is not intended to answer the
questions being addressed within
the adjudication process.”

Comment is
incorporated in Section
2.4.2.3

2-26 2.4.2.4 11/20/2013
Stakeholder
meeting

Add footnote: “The number for
TSY used in this 2013 IRWMP
Update is selected strictly for
long-term planning purposes and
is not intended to answer the
questions being addressed within
the adjudication process.”

Comment is
incorporated in Section
2.4.2.4

2-29 2 J. Hoerricks
(WVCWD)

No text The residential areas
described for our district are
zoned A-1 2.5 and some
residences have ranch/farm
functions.

Comment is
incorporated in Section
2.2 and Figure 2-3.
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2-32 2 J. Hoerricks
(WVCWD)

2.5.3 Social and Cultural
Values

Neenach is 34 miles NW of
Lancaster. Neenach residents
tend to associate more with
the mountain communities
than with the AV.

http://en.wikipedia.org/wiki/Neenach,
_CA
No AV Press delivery. We get the
Mountain Enterprise in Neenach.

Comment is
acknowledged. No
response necessary.
WVCWD is added to
Figure 2-3.

2-35-
2-36

2 J. Hoerricks
(WVCWD)

Economics/population/demo
graphics

Sharing a zip code with
western Lancaster (93536),
we get merged with their
data.

Are customers are older and lower in
income (fixed income retirees and
off-griders) than those in western
Lancaster.

Comment is
acknowledged. No
census data was
available for Neenach.

2-37 2 J. Hoerricks
(WVCWD)

No listing for Neenach See above Comment is
acknowledged. No
census data was
available for Neenach.



W. Deal 
(EAFB) 

Figure 3-1 — surface runoff line 
(red) goes straight to water 
leaving 

Add box interrupting this line for 
habitat usage - Piute Ponds, 
other wetlands, clay pan/vernal 
pools, sand dune water 
sequestration, dry lakebed 
resurfacing 

The surface runoff as we have all agreed 
provides a beneficial use it does not just 
leave the system 

Comment is incorporated 
in Section 3.1, Figure 3-1. 

3-6 3.1.2 D. Chisam 
(AVEK) 

Table A water is a reference to 
the amount of water listed in 
"Table A" of the contract 
between the SWP and the 
contractors and represents the 
maximum amount of water a 
contractor may request each 
year. AVEK, which is the third 
largest state water contractor, 
has a Table A Amount of 
141,400 AFY. Approximately 
three (3) percent of AVEK's 
Table A Amount has historically 
been delivered to areas outside 
of the Antelope Valley Region 
leaving about 137,150 AFY 
available within the Region 

Is this refereeing to delivery to AVEK 
customers outside the plan boundary if 
so that should be clarified 

Comment is incorporated 
in Section 3.1.2. 

3-7 3.1.2 D. Chisam 
(AVEK) 

To accommodate the need to 
store water during the winter 
months for use in the dry 
summer months, AVEK has 
planned water banking projects 
to increase their ability to fully 
use their SWP allotment. AVEK 
recently completed the Water 
Supply Stabilization Project 
(WSSP-2) that allows them to 
store up to 23,000 AFY of water 
(35,000 AFY total storage for all 
of the parties involved) during 
winter months when M&I 
demands are low (AVEK 2011). 

the actual capacity of wssp 2 is 150,000 
of and we have 35,000 in storage at the 
present time 

Comment is incorporated 
in Section 3.1.2. 
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acity storage and recover is 
MGD that will increase to 50 
e next 10 years 

Comment is incorporated 
in Section 3.1.2. 

3-7 3.1.2 D. Chisam 
(AVEK) 

SWP deliveries to AVEK do not 
incorporate conveyance 
capacity restrictions in this Plan 
since SWP reliability reduces 
delivery estimates to a low 
quantity. With the addition of the 
WSSP-2 water banking project, 
AVEK is able to beneficially use 
up to 104,750 AFY. This 
assumes 400 AF/day deliveries 
from June 15 to September 31 
that are limited by conveyance 
capacity and 150 AF/day 
deliveries for the rest of the year 
that are limited by demands. 
This is equivalent to 81,750 
AFY before the addition of the 
23,000 AFY that can be stored 
in the completed WSSP-2 water 
storage bank. Because the 
SWP reliability is 60% for an 
average year, AVEK's 
estimated average year SWP 
delivery is only about 83,700 
AFY, which is below the 
maximum conveyance capacity 
and thus is not affected. Higher 
SWP allocations may be 
constrained in wetter years, but 
such scenarios are not 
analyzed in this Plan. Future 
water banking projects will allow 
AVEK to maximize the amount 
of SWP deliveries they can put 
to beneficial use. 

150,000 cap 
currently 20 
MGD over tt 
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this chart is confusing the it would 
appear that there maybe 85,000 people 
but most would be using groundwater the 

the actual imported water per capita 
water would be closer to .314 

I understand what your trying to do but 
this chart creates more confusion that it 
solves 

3-11 3.1.3.1 Table 3-4 D. Chisam 
(AVEK) 

Comment is incorporated 
with new language in 
Section 3.1.3.1. 

Population numbers in 
Table 3-4 do not include 
private well owners. 

Lancaster WRP: 	 Lancaster WRP: 	 3 mgd is inaccurate please change 3-17 W. Deal 
(EAFB) 

Comment is incorporated 
in Section 3.1.4.1. 

Approximately 3 mgd of effluent 
from the Lancaster WRP is 
used to maintain wetlands at 
the Piute Ponds and 0.5 mgd is 
reused at the Apollo Lakes 
Regional Park to maintain the 
water level in the lakes and for 
irrigation. 

It is estimated between 5 and 7 
mgd of effluent from the 
Lancaster WRP is used to 
maintain wetlands at Piute 
Ponds. Higher amounts are 
required in years when flushing 
than years of maintenance. Note: 
Amounts needed are in the 
process of being determined.  

Distribution Pipeline: As shown 
	

Distribution Pipeline: As shown in 
in Figure 3-5, the recycled water Figure 3-5, the recycled water 
distribution system in Lancaster, distribution system in Lancaster, 
which serves Apollo Lakes and 

	
which serves sites such as  

Nebeker Ranch, has been 
	

Apollo Lakes-and-Nebeker 
expanded for urban reuse as 	-Ransil, has been expanded for 
part of the Division Corridor 	urban reuse as part of the 
Project. Figure 3-5 also shows 

	
Division 	Corridor Project. 

the LACWD 40 Recycled Water Figure 3-5 also shows the 
Backbone distribution pipeline 

	
LACWD 40 Recycled Water 

which is intended to further 
	

Backbone distribution pipeline 
expand urban reuse in the 

	
which is intended to further 

Antelope Valley Region. This 
	

expand urban reuse in the 
expansion throughout the 

	
Antelope Valley Region. This 

Antelope Valley Region is a 
	

expansion throughout the 
direct result of the substantial 

	
Antelope Valley Region is a 

coordination and cooperation 
	

direct result of the substantial 
between Kern and Los Angeles coordination and cooperation 
Counties. 	 between Kern and Los Angeles 

Counties. 
Lancaster WRP: The Lancaster  

3-17 3.1.4 3-17 Erika 
deHollan 
(LACSD) 

Comments are 
incorporated in Section 
3.1.4.1. 

■ 
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WRP, built in 1959 and located Lancaster WRP: The Lancaster 
north of the City of Lancaster, is WRP, built in 1959 and located 
owned, operated, and north of the City of Lancaster, is 
maintained by Los Angeles owned, operated, and 
County Sanitation District No. maintained by Los Angeles 
14 (LACSD 14). Lancaster County Sanitation District No. 14 
WRP, which has a permitted 
capacity of 18.0 mgd, treated an 

(LACSD 14). Lancaster WRP, 
which has a permitted capacity of 

average flow of 14.1 mgd in 18.0 mgd, treated an average 
2012 to tertiary standards for flow of 14.1 mgd in 2012 to 
agricultural irrigation, wildlife tertiary standards for agricultural 
habitat, maintenance, and 
recreation. Approximately 3 

and landscape irrigation, 
municipal and industrial (M&I) 

mgd of effluent from the reuse wildlife habitat, 
Lancaster WRP is used to maintenance, and recreation. 
maintain wetlands at the Piute Approximately-3-mgd-of-efiluent 
Ponds and 0.5 mgd is reused at trem-the-Laneaster-WRP4s-used 
the Apollo Lakes Regional Park te-rnaintain-wetlands-at-the-Pittte 
to maintain the water level in Pencts-and-0,5-rngd4s-reused-at 
the lakes and for irrigation. the  

te-maintain-the-water-level-in-the 
Palmdale WRP: Palmdale lakes and for irrigation. Recycled 
WRP, built in 1953 and located water produced at the Lancaster 
on two sites adjacent to the City WRP and accounted for 
of Palmdale, is owned, 
operated, and maintained by 

environmental maintenance and 
recreation reuse at Apollo 

LACSD 20. Palmdale WRP, 
which has a permitted capacity 

Community Regional Park and 
Piute Ponds is not included in the 

of 12.0 mgd. The plant treated 
an average flow of 9.04 mgd in 

potential availability (Table 3-11), 
since these flows will not likely 

2012 to tertiary standards. All be available for other M&I use in 
tertiary treated water is used for 
agricultural and municipal 
reuse. 

the Antelope Valley. 

Palmdale WRP: Palmdale WRP, 
built in 1953 and located on two 
sites adjacent to the City of 
Palmdale, is owned, operated, 
and maintained by LACSD 20. 
Palmdale WRP, which has a 
permitted capacity of 12.0 mgd. 
The plant treated an average 
flow of 9.04 mgd in 2012 to 
tertiary standards. All tertiary 
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Ill 
treated water is used for 
agricultural and municipal 
reuse. 

3-17 3.1.4 Erika 
deHollan 

Table 3-11 • Revise Lancaster WRP 
values: 

3-17 Comment is incorporated 
in Section 3.1.4.1. 

(LACSD) 2012 — 10,000 
2015 — 11,000 
2020 — 13,000 
2025 — 14,000 
2030 — 16,000 
2035 — 17,000 

• 'Total Study Area" values 
will need to be recalculated 
(as well as references to 
these values throughout the 
Plan). 

• For Lancaster WRP, delete 
footnote "a" and change "b" 
to "LWRP water availability 
excludes water used for 
environmental 
maintenanceinsludes-3,03 
mgd-(3,400-AFY)-alfeady 
contracted-to-Mar43." 

3-18 3.1.4 Erika 
deHollan 

Figure 3-15 3-18 Unclear on how to 
respond to this comment 

(LACSD) 

3-18 Fig 3-5 A. Jaramillo 
(LACWD) 

The solid line between Ave M and the 
Palmdale WRP should be dashed since 
the facilities have not been constructed 
yet 

Comment is incorporated 
in Figure 3-5. 
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3-19 3.1.4 Erika 
deHollan 
(LACSD) 

Table 3-12 • Change table title to: 
Summary of Current and 
Projected Recycled Water 
Use Demands (AFY) in the 
Antelope Valley 

• Delete lines for Piute and 
Apollo Park. 

• For North LA/Kern County 
Regional Recycled Water 
Project, 3 AF were used in 
2010. 

• Recalculate "Total Recycled 
Water Demand" values. 

• Add footnote: "Demands do 
not include recycled water 
use for environmental 
maintenance." 

3-19 Comment is incorporated 
in Section 3.1.4, Table 3-
12. 

3-19 3.1.4.2 Erika 
deHollan 
(LACSD) 

Table 3-12 summarizes the 
existing and projected recycled 
water demand as listed in the 
2014 Salt and Nutrient 
Management Plan for the 
Antelope Valley (Appendix F). 
While expanded recycled water 
use in the Antelope Valley 
Region is highly likely, only 
current recycled water uses are 
included in this IRWM Plan's 
supply and demand calculations 
to show the need for increased 
end use of recycled water 
supply. Current M&I recycled 
water demand for both the 
Lancaster and Palmdale WRPs 
is assumed to be about 5,332 
AFY with only about 5,252 AFY 
in 2010. 

Current demands for recycled 
water include: 
• Apollo Community Regional 

Park (Apollo Park): Tertiary 
recycled water produced by 

Table 3-12 summarizes the 
existing and projected recycled 
water demand as listed in the 
2014 Salt and Nutrient 
Management Plan for the 
Antelope Valley (Appendix F). 
While expanded recycled water 
use in the Antelope Valley 
Region is highly likely, only 
current recycled water uses are 
included in this IRWM Plan's 
supply and demand calculations 
to show the need for increased 
end use of recycled water 
supply. Recycled water used for 

3-19 Comments are 
incorporated in Section 
3.1.4.2. 

environmental and recreational 
area maintenance at Piute Ponds 
and AD0110 Community Reaional 
Park is not included in demands 
since it was excluded from the 
recycled water availability in 
Table 3-11. Current M&l 
recycled water demand-use for 
both the Lancaster and Palmdale 
WRPs is aecumed to be  about 
5432approximately 82 AFY 
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LACSD 14 at the Lancaster Approximately -with-only-about 
WRP is used to maintain a 
series of lined recreational 

5,2523 AFY was used in 2010. 

lakes. Water from the lakes Current demands for recycled 
is used for landscape water include those for the ; 
irrigation at the park as Apolka-Gononun*Regional-RaFk 
well. Apollo Park uses 250 (Apelle-Rack)-TeFtiary-Feeyeleet 
AFY of recycled water. water-produsecl-by-LAGSB44-at 

• Piute Ponds: Tertiary the-Laneaster-WRR-is-ueed-to 
recycled water produced by maintain-a-liefies-of-kned 
LACSD 14 at the Lancaster rosreational-lakes,Water-from 
WRP is conveyed to the the-lakes-is-used-for-landsoape 
Piute Ponds on the ifFigation-at-the-gafk-as-wel 
Edwards AFB where it Apelle-RaFk-uses-250-AF-Y-of 
maintains a marsh-type recycled-water. 
habitat. This includes Piute-Rends-Tertiary-reoyoled 
discharge at the series of wateF-proodueeel-bLAGSID-1-4-at 
shallow impoundments just the-Laneaster-WRP-is-oonveyed 
south of the Piute Ponds to-the-Riute-Ronds-on-the 
that are maintained in the EdwaFds-AFB-whern-it-Fnaintains 
winter for recreational duck a-marsh-type-habitat-This 
hunting. The Piute Ponds inoludes4ischarge-at-the-series 
use 5,000 AFY of recycled ef-shallow-impeundments-just 
water. south-of-the-Riute-Ronds-that-are 

• North LA/Kern County maintained-in-the-winter-for 
Regional Recycled Water feeFeatienal-auok-huotiog-The 
Project: To date, only a Riute-Rendo-use-5,000-AF-Y-of 
portion of the recycled reeysled-waten 
water backbone project has North LA/Kern County Regional 
been built. The Division 
Street Corridor uses an 

Recycled Water Project: To date, 
only a portion of the recycled 

average of 2.0 AFY water backbone project has been 
(personal communication built. The Division Street Corridor 
with Aracely Jaramillo, 
LACWD 40) and the 

uses an average of 2 	AFY 
(personal communication with 

Palmdale Regional 
Recycled Water Authority's 

Aracely Jaramillo, LACWD 40), 
with approximately 3 AFY used 

water line to McAdam Park in 2010. anel4The Palmdale 
in Palmdale using about 80 Regional Recycled Water 
AFY (personal Authority's water line to McAdam 
communication with Gordon Park in Palmdale using-uses 
Phair, City of Palmdale). about 80 AFY (personal 
The Palmdale water line communication with Gordon 
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was not built until after 
2010. 

Phair, City of Palmdale), but- 
The Palmdale water line was not 
built until after 2010. 

3-19 3.1.4.2 A. Jaramillo 
(LACWD) 

To date, only a portion of the 
recycled water backbone 
project has been built. The 
Division Street Corridor uses an 
average of 2.0 AFY (personal 
communication with Aracely 
Jaramillo, LACWD 40) 

To date, only a portion of the 
recycled water backbone project 
has been built. The Division 
Street Corridor uses an average 
of 2.0 AFY (Erika DeHollan, 
LACSD) 

Reference primary information source Comments are 
incorporated in Section 
3.1.4.2. 

3-19 3.1.4.2 W. Deal 
(EAFB) Piute Ponds: Tertiary recycled 

water produced by LACSD 14 
at the Lancaster WRP is 
conveyed to the Piute Ponds on 
the Edwards AFB where it 
maintains a marsh-type habitat. 
This includes discharge at the 
series of shallow impoundments 
just south of the Piute Ponds 
that are maintained in the winter 
for recreational duck hunting. 
The Piute Ponds use 5,000 AFY 
of recycled water. 

Piute Ponds: Tertiary recycled 
water produced by LACSD 14 at 
the Lancaster WRP is conveyed 
to the Piute Ponds Complex on 
Edwards AFB where it sustains 
the wetland area. It is currently 
estimated that Piute Ponds uses 
between 5,500 and 6,500 AFY of 
recycled water depending on 
flushing requirements. Note: 
Amounts needed are in the 
process of being determined. 

Deleted shallow impoundments, 
corrected amounts 

Comments from LACSD 
were incorporated into 
Section 3.1.4.2 and 
address this comment as 
well. 

3-19 Table 3- 
12 

W. Deal 
(EAFB) 

5,000 5,500 to 6,500 Changed amounts Comments from LACSD 
were incorporated into 
Section 3.1.4.2 and 
address this comment as 
well. 

3-22 3.1.6.3 A. Jaramillo 
(LACWD) 

Total sustainable yield (TSY) is 
composed of natural recharge 
and return flows 

Total sustainable yield (TSY) is 
composed of natural recharge, 
supplemental recharge from 
imported water and associated 
return flows 

Natural recharge and return flow only = 
Native safe yield 

Comment is incorporated 
in Section 3.1.6.3. 
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3-22 3.1.6.3 A. Jaramillo 
(LACWD) 

These estimates are added to 
natural recharge to get TSY. As 
part of the current adjudication 
proceedings, the TSY has been 
determined to be 110,000 AFY 
(i.e., natural recharge and 
return flows). A list of 
documents that reference 
estimates for TSY, natural 
recharge, and return flows are 
included in Appendix H. 

These estimates are added to 
recharge to get TSY. As part of 
the current adjudication 
proceedings, the TSY has been 
determined to be 110,000 AFY 
(i.e., recharge and return flows). 
A list of documents that 
reference estimates for TSY, 
natural recharge, and return 
flows is listed in Appendix H. 

Delete natural from natural recharge, as 
appropriate 

Comment is incorporated 
into Section 3.1.6.3. 

3-23 3.1.6.3 11/20/2013 
Stakeholder 
meeting 

Add foot note to last paragraph, first 
sentence: "The number for TSY used in 
this 2013 IRWMP Update is selected 
strictly for long-term planning purposes 
and is not intended to answer the 
questions being addressed within the 
adjudication process." 

Comment is incorporated 
into Section 3.1.6.3. 

3-23 3.1.6.3 A. Jaramillo 
(LACWD) 

It is important to note 
that the value for TSY 
may be revisited by 
the Court after a 
period of monitoring 
and documentation. If 
the TSY number is 
revised in the future 
for any reason, the 
IRWMP will be 
updated to reflect 
those changes. 

Although unlikely, it is 
important to note that 
the value for TSY may 
be revisited by the 
Court after a period of 
monitoring and 
documentation. If a 
motion is filed with the 
Court to revise the 
TSY, the IRWMP will 
be updated to reflect 
the subsequent 
decision. 

Comment is incorporated 
into Section 3.1.6.3. 

3-23 3.1.6.4 A. Jaramillo 
(LACWD) 

AVEK's WSSP-2 project was 
completed in 2010 and can 
store up to 35,000 AFY. This 
project is a collaboration 
between several agencies. 
AVEK can store up to 23,000 
AFY SWP water or water from 
water transfers with the 
remainder of the storage 
distributed between the other 
agencies 

AVEK's WSSP-2 project was 
completed in 2010 and can store 
up to 500,000 AF. This project is 
a collaboration between several 
agencies. AVEK can recharge up 
to 23,000 AFY SWP water or 
water from water transfers with 
the remainder of the storage 
distributed between the other 
agencies 

Verify WSSP2 storage volume and 
recharge capacity. Is 35,000 AFY the 
extraction capacity? from how many 
wells and will they all be completed by 
2015? 

Comment is incorporated 
into Section 3.1.6.4. 
Includes updated number 
from AVEK for WSSP-2 
existing capacity of 
150,000 AFY and 
withdrawal capacity of 
23,000 AFY. 
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3-23 3.1.6.4 D. Chisam 
(AVEK) 

AVEK's WSSP-2 project was 
completed in 2010 and can 
store up to 35,000 AFY. This 
project is a collaboration 
between several agencies. 
AVEK can store up to 23,000 
AFY SWP water or water from 
water transfers with the 
remainder of the storage 
distributed between the other 
agencies. 

23,000 annually to a maximum of 
150,000 

Comment is incorporated 
into Section 3.1.6.4. 
Includes updated number 
from AVEK for WSSP-2 
existing capacity of 
150,000 AFY and 
withdrawal capacity of 
23,000 AFY. 

3-23 3.1.8.2 A. Jaramillo Delete 'natural' from 'natural recharge' Comment is incorporated 
and (LACWD) into Section 3.1.6.3. 
3.1.8.3 

3-30 3.1.8.2 A. Jaramillo Verify values based on confirmation of Comment is incorporated 
and (LACWD) storage volume and extraction capacity into Sections 3.1.8.2 and 
3.1.8.3 3.1.8.3 based on input 

from AVEK. 

3-30 3.1.8.3 D. Chisam This Plan assumes that AVEK's 150,000 a f capacity with a recovery Comment is incorporated 
(AVEK) WSSP-2 water bank will be in 

operation during the planning 
horizon and that a sufficient 
amount of wet years or water 
transfers will have occurred 
between dry year periods to 
keep the bank at full capacity 
prior to a four-year dry period. 

capacity of 20 to 50 MGD into Sections 3.1.8.2 and 
3.1.8.3 based on input 
from AVEK. 

The full capacity of the bank is 
35,000 AFY; therefore it is 
assumed that approximately Y. 
of this amount would be used 
each year of the 4-year dry 
period (about 8,000 AFY). It is 
possible that banked water will 
not be available during a multi-
dry year, in which case the 
mismatch would be more 
severe (up to 37,000 AFY). 
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11.1 
3-31 
to 3- 
33 

Fig 3-11 
to 3-13 & 
Table 3- 
14 to 16 

A. Jaramillo 
(LACWD) 

Reference primary information source Information sources were 
identified in Sections 3.1.1 
through 3.1.4. 

3-33 3.1.8.3 D. Chisam 
(AVEK) 

Figure 3-12 assuming 50 MGD that would mean 
56,000af or a 21,000 a f shortage in 
3035 

The Plan assumes only 
current projects will be 
operational, thus 
explaining the need for 
additional projects. The 
impacts of planned 
projects is discussed in 
Section 6. 

3-35 3.1.9.4 A. Jaramillo 
(LACWD) 

AVEK's Quartz Hill WTP will 
require an expansion to 
approximately 97 mgd to treat 
LACWD 40's projected 
demands (LACWD 40 1999). 
Furthermore, as previously 
mentioned, 

Delete. I believe the expansion to 90 
mgd was completed 

Comment is incorporated 
in Section 3.1.9.4. 

3-35 3.1.9.4 A. Jaramillo 
(LACWD) 

LACWD 40's facilities 
improvements will include new 
wells, reservoirs and pipelines 
throughout its system to meet 
current and projected water 
supply requirements. Additional 
connections with AVEK will be 
needed to maximize use of 
available imported water. 
LACWD 40 is pursuing the use 
of recycled water as an 
alternative source for irrigation 
and recharge purposes. 

LACWD 40's facilities 
improvements will include well 
efficiency and rehabilitation 
projects, reservoirs and pipelines 
throughout its system to meet 
current and projected water 
supply requirements. LACWD 40 
is pursuing the use of recycled 
water as an alternative source for 
irrigation and recharge purposes. 

Update. Comment is incorporated 
in Section 3.1.9.4. 
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3-35 3.1.9.4 D. Chisam 
(AVEK) 

LACWD 40's facilities 
improvements will include new 
wells, reservoirs and pipelines 
throughout its system to meet 
current and projected water 
supply requirements. Additional 
connections with AVEK will be 
needed to maximize use of 
available imported water. 
LACWD 40 is pursuing the use 
of recycled water as an 
alternative source for irrigation 
and recharge purposes. 

Also VVVV40 and other customers from 
AVEK could re regulate their water 
deliveries to use a more consistent 
annual supply deliveries in the winter 
months that would allow the use of all the 
table A water without any storage or 
recharge. 

Comment is incorporated 
in Section 3.1.9.4. 

3-43 3.2.2.1 A. Jaramillo 
(LACWD) 

Add info regarding Quartz Hill WTP 
expansion to 90 mgd 

Comment is incorporated 
in Section 3.2.2.1. 

3-44 3.2.3 T. Chen 
(LACWD) 

Tertiary treated effluent from the 
Region's three water 
reclamation plants will be of 
sufficient quality to meet 
unrestricted use requirements. 

Verify the number of reclamation plants, I 
know of five: EAFB Main, EAFB 
Research Lab, LACSD 14, LACSD 20, 
and RCSD. 

This comment is 
addressed in Section 
3.2.3. EAFB plants are not 
included 
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ues, needs, 
and priorities for the 

alley Region with 
food management 
following, which are 
n greater detail 

ordination 
Antelope Valley 

er quality of runoff; 
water and dry 
off; 
providing flood 
out interfering with 
r recharge; 
EAFB to receive 
nto the dry lakes to 
erations area. 
flooding and 
rosion not well 

opment guidelines 

The key issues, 
challenges, and 
Antelope Valley 
respect to flood 
include the folio 
discussed in gre 
n Lack of coordi 
throughout Antel  
Region; 
0 Poor water qu 
❑ Nuisance wat 
weather runoff; 
❑ Difficulty provi 
control without i 
groundwater rec 
❑ Desire of EAF 
sediments into t 
maintain operati 
❑ Baseline flood 
sediment/erosio 
defined 
❑ No developm 
alluvial fans 

ns 
Protect 
proces 
habits 
surface 
Antelo 
Sign ific 
Areas 
Ponds, 
mesqui 
dry lak 

3-47 3.3.1 W. Deal 
(EAFB) 

The key is; 
challenges 
Antelope V 
respect to I 
include the 
discussed i 
below: 
❑ Lack of c 
throughout 
Region; 
❑ Poor wal 
❑ Nuisance 
weather rui 
u Difficulty 
control wit 
groundwafi 
❑ Desire 01 
sediments 
maintain 01 
0 Baseline 
sedimenVe 
defined 
u No devel 
for alluvial 

Added key issue at bottom to keep the Comment is incorporated 
downstream habitats on the table. in Section 3.3.1. 

needs, 
priorities for the 

Please add. 

Region with 
management 

wing, which are 
ater detail below: 
nation 
ope Valley 

ality of runoff; 
.v and dry 

ding flood 
iterfering with 
harge; 
B to receive 
re dry lakes to 
3ns area. 
ing and 
1 not well 

)nt guidelines for 

ion of habitat 
;es and sensitive 
; which rely on 
flow such as 

e Valley 
ant Ecological 
SEA), Piute 
clay pans, 
to woodlands, 
)s 
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3-49 3.3.1.2 W. Deal 
(EAFB) Ideally stormwater programs 

would be developed through 
stakeholder involvement as part 
of an integrated program that 
would identify concepts and 
projects developed to maximize 
flood control benefits, water 
quality benefits, and water 
supply benefits. 

Ideally stormwater programs 
would be developed through 
stakeholder involvement as part 
of an integrated program that 
would identify concepts and 
projects developed to maximize 
flood control benefits, water 
quality benefits, water supply 
benefits, and protection of 
natural surface flow routes and 
levels thereby protection natural 
environment downstream. 

Added natural environment protection 
downstream — last sentence 

Comment is incorporated 
in Section 3.3.1.2. 

3-49 3.3.1.5 W. Deal 
(EAFB) 

Sediment carried by stormwater 
flows eventually ends up on the 
dry lake beds at EAFB that 
have been established as 
emergency landing runways. 
Flood waters and the resulting 
siltation act to "resurface" and 
naturally restore the elevations 
of the dry lake beds. Flood 
waters also provide benefits to 
local habitats and for dust 
control. The balance between 
these benefits and periodic 
flooding is currently being 
studied by EAFB, and once 
understood it will provide an 
indication of the amount of 
sediment and water needed. 
The results will provide the 
downstream constraints that will 
inform the development of a 
regional integrated flood 
management program that 
optimizes flood control, water 
quality and water supply 
benefits. It is also important to 
note that periodic flood flows 

Stormwater runoff within the 
Antelope Valley is carried by 
ephemeral streams. 
Between 0.36 inches and 
0.56 inches of rainfall in the 
first 24 hours is required to 
saturate the soils and initiate 
surface flow runoff. As 
runoff moves from the 
headwaters to the lakebeds 
it percolates into the stream 
beds recharging the 
groundwater, flows through 
well-defined washes 
changing to braided alluvial 
fan washes topping the 
channels and flowing as 
sheet flow across the lower 
valley floor filling clay pan 
depressions (similar to 
vernal pools and potholes), 
wetlands (most notable 
being Piute Ponds), 
percolating into sand dunes 
where the water is 
sequestered for later use, 
down the valley floor into 
the dry lakebeds at Edwards 

Yes it is imperative to the operational 
mission at EAFB that the sediment load 
as well as the surface flow which 
provides the resurfacing is maintained. 
However, this should be addressed 
along with other downstream issues. 
Rewrote to reflect current issues and 
take this from an Edwards AFB only 
issue to reflect the AV issue of which 
Edwards is part. If these features are not 
maintained not only will EAFB suffer so 
will the surrounding communities. 

This should reflect the natural 
environment and processes, provide a 
more accurate perspective on what the 
surface water flow accomplishes. This 
could be shortened and tweeked of 
course but should relay to you the issue 
to be highlighted. EAFB would like and 
plans to continue to study how much is 
needed to keep the lakebeds healthy but 
that may not happen in the timeframe 
required by our surrounding 
communities. The surrounding 
communities may want to consider also 
developing a study which would assist in 
answering the outstanding questions to 
be used when moving forward with water 
banking projects and flood control. 

Comments are 
incorporated in Section 
3.3.1.5 and in the bullet 
list at the beginning of 
Section 3.3.1. 
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Desire of Edwards AFB to
Receive Sediments into the
Dry Lakes to Maintain
Operations Area

Habitat and Lakebed
requirements to protect
natural processes



can hay 
conseqt 
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flows wt 
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e negative 
	

AFB. The amount of flow 
	

As to the LADPW, 1987 quote — this 
ences at EAFB. For 
	

depends on the size of the 
	

does not relay a true picture of the issue. 
, in 1983, stormwater 
	

storm, how much rainfall has Yes, in 1983 runways were out of 
re large enough to 
	

already occurred recently, 	operation but this happens whenever 
e runways to be out of 
	

etc. It has been 
	

there is a 5 year plus storm, it is 
n (LADPW 1987). 	 documented in 'Surface 

	
recognized at this point the need for this 

Flow Study Technical 
	

storm flow. It is recognized the negative 
Report, Edwards Air Force 

	
longterm impacts caused when the flows 

Base, April 2012" that a 5 
	

are cut off. EAFB adjusts to these 
year storm (approximately 

	
temporary flooding events for the long 

2.5 inches) is sufficient to 
	

term benefit to the overall lakebeds. 
provide 948 +/- 189 acre 
feet of surface water flow to 
Rosamond Lake with the 
peak discharge measured at 
92 cfs. The total sediment 
discharge measured was 
1,542 metric tons. However 
the error rate is pretty high 
at +/- 30%. Rogers and 
Buckhorn Lake were not 
measured. Stormwater 
runoff is important to 
downstream habitat values 
throughout the Valley and 
are seen at Edwards AFB as 
particularly valuable to 
sustain the surface structure 
of the dry lakebeds for their 
operational missions, the 
overall air quality of the 
Antelope Valley for both 
EAFB and the surrounding 
communities, and the Piute 
Pond Complex's wetland 
functions and values. 
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3-50 3.4 W. Deal 
(EAFB) 

However, the Antelope Valley 
Region is home to numerous 
desert washes (Little Rock 
Creek, Big Rock Creek), as well 
as man-made lakes (Little Rock 
Creek Reservoir, Lake 
Palmdale), sag ponds (an 
enclosed depression formed 
where active or recent fault 
movement results in impounded 
drainage), and areas of rising 
groundwater. Freshwater marsh 
and alkaline meadow habitat is 
found in the vicinity of Piute 
Ponds. While wetland and 
riparian areas are limited in the 
Antelope Valley Region, these 
areas are important resources 
to birds migrating along the 
Pacific Flyway (LACSD 2004). 

However, the Antelope Valley 
Region is home to numerous 
desert washes (Little Rock 
Creek, Big Rock Creek, 
Amargosa Creek, Cottonwood 
Creek System), as well as man-
made lakes (Little Rock Creek 
Reservoir, Lake Palmdale), sag 
ponds (an enclosed depression 
formed where active or recent 
fault movement results in 
impounded drainage), and areas 
of rising groundwater. 
Freshwater marsh, wetland, and 
alkaline meadow habitat is 
present within the Piute Pond 
Complex. Wetland and wash 
areas are found within the 
Mesquite woodland. While 
wetland and riparian areas are 
limited in the Antelope Valley 
Region, these areas are 
important resources to birds 
migrating along the Pacific 
FI 	LACSD 2004 . 

Added more creeks to the list, reworded 	Comment is incorporated 
Piute sentence and added mesquite 	in Section 3.4. 
wetland/wash. 

3-53 3.4.1 W. Deal 
(EAFB) 

Reworded to add natural areas: Conflict 
among industry, growth, and 
preservation of natural areas and open 
space/Desire to preserve open space 

Comment is incorporated 
in Section 3.4.1. 

The following is a list of the key 
issues, needs, challenges, and 
priorities for environmental 
management within the 
Antelope Valley Region, as 
determined by the stakeholders: 
❑ Conflict among industry, 
growth, and preservation of 
open space/Desire to preserve 
open space; 

The following is a list of the key 
issues, needs, challenges, and 
priorities for environmental 
management within the Antelope 
Valley Region, as determined by 
the stakeholders: 
❑ Conflict among industry, 
growth, and preservation of 
natural areas and open 
space/Desire to preserve open 
space; 
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Resource Issues and Needs

3.4.1 Regional Environmental
Resource Issues and Needs



The Antelope Valley Region 
offers many recreational 
opportunities. The Antelope 
Valley Region has over 410 
acres of developed park land 
including 27 parks, 22 softball 
fields, five baseball fields, 21 
soccer fields and 17 tennis 
courts. In addition there are 
over 3,000 acres of natural park 
land. Antelope Valley Region is 
also home to the 1,700 acre 
California Poppy Reserve and 
the Arthur B. Ripley Desert 
Woodland State Park. 

The Antelope Valley Region 
offers many recreational 
opportunities. The Antelope 
Valley Region has over 410 
acres of developed park land 
including 27 parks, 22 softball 
fields, five baseball fields, 21 
soccer fields and 17 tennis 
courts. In addition there are over 
3,000 acres of natural park land, 
and approximately 5,600 acres of 
upland and wetland natural areas 
at Piute Ponds. Antelope Valley 
Region is also home to the 1,700 
acre California Poppy Reserve 
and the Arthur B. Ripley Desert 
Woodland State Park. 

3-55 3.5.1.1 W. Deal 
(EAFB) 

Added Piute Ponds to the list of areas. 
These are available to the community for 
nature based recreational pursuit with 
easy to obtain access letters to the area. 

Comment is incorporated 
in Section 3.5.1.1. 

Other environmental impacts 
from soil disturbance and 
vegetation cover loss include 
increased dust storms and 
lifestyle disturbance. Dust 
storms can cause road 
closures, a decline of 
populations in rural areas, and 
loss of utility services among 
other things. As land use in the 
Antelope Valley changes 
impacts to these resources 
need to be considered and 
balanced. 

Other environmental impacts 
	

3-58 
from soil disturbance and 
vegetation cover loss include 
increased dust storms and 
lifestyle disturbance. Dust storms 
can cause road closures, a 
decline of populations in rural 
areas, and loss of utility services 
among other things. As land use 
in the Antelope Valley changes 
impacts to these resources need 
to be considered and balanced. 
As flood control and surface flow 
runoff diversion is considered 
impacts to the dry lakebeds need 
to be considered and balanced 
as lack of surface water flow to 
maintain the cryptobiotic surface 
structure will cause breakdown of 
the lakebed surface structure 
and add to the AV dust storm 
issues. 

3-58 3.5.1.4 W. Deal 
(EAFB) 

Comment is incorporated 
in Section 3.5.1.4. 
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3.5.1.1 Growing Public
Demand for Recreational
Opportunities

3.5.1.1 Growing Public
Demand for Recreational
Opportunities



ES-5 3 A. Jaramillo 
(LACWD) 

See comment in Section 3.1.6.4 re: 	Comment is incorporated 
WSSP2 extraction capacity 	 in the Executive 

Summary. 
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4-9 4.3 Erika
deHollan
(LACSD)

Objective: Maximize
beneficial use of recycled
water.

Revise numbers based on revisions
to Tables 3-11 and 3-12.

Comment is
incorporated in Section
4.3.

4-9 4.4 Wanda Deal
(EAFB)

In some areas of the Valley,
underlying impervious soils
will cause stormwater to pool
and become nuisance water
until it eventually
evaporates. In addition, the
Region recognizes that it
may be vulnerable to
potential increases in
flooding due to projected
changes in precipitation
caused by climate change.

In some areas of the Valley,
underlying impervious soils
will cause stormwater to pool
and become nuisance water
until it eventually evaporates.
In addition, the Region
recognizes that it may be
vulnerable to potential
increases in flooding due to
projected changes in
precipitation caused by
climate change.

This appears to be referring to the
clay pan depressions which provide
wetland type habitat to many wildlife
species. The invertebrates (such as
fairy shrimp) depend on the surface
flow filling of these areas with
impervious soils to exist and
subsequently provide food for
migrating birds. So although it may
eventually evaporate it isn’t nuisance
water and is providing a beneficial
use. In addition sand dunes which
exist beside these clay pans also
have impervious soils beneath them
which pools water and allows the
dunes to maintain moist soils
(sequestering it) to be used by the
vegetation during the dry summers.

Comment is
incorporated in Section
4.4.
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4-10 4.4 Wanda Deal
(EAFB)

One example of the
importance of maintaining
natural flood flow areas is
Rosamond Dry Lake at the
lowest elevation in the
watershed. This lake
requires significant flooding
to maintain the biological
crust that protects the
lakebed surface from
breaking down during high
wind events. By protecting
the lakebed surface, the air
quality in the Antelope Valley
is protected, and the
operational mission of
Edwards AFB is protected
by providing a suitable
surface to test experimental
aircraft and processes,
which in turn provides jobs
to Antelope Valley residents.

One example of the
importance of maintaining
natural flood flow areas is
Rosamond Dry Lake at the
lowest elevation in the
watershed. This lake requires
significant flooding to
maintain the biological crust
that protects the lakebed
surface from breaking down
during high wind events. By
protecting the lakebed
surface, the air quality in the
Antelope Valley is protected,
and the operational mission
of Edwards AFB is protected
by providing a suitable
surface to test experimental
aircraft and processes, which
in turn provides jobs to
Antelope Valley residents.

This example was on the money and
also applies to Rogers and Buckhorn
Dry Lakes.

Comment is
acknowledged. No
response necessary.
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4-10 4.4 Wanda Deal
(EAFB)

None While optimizing the balance
between protecting existing
beneficial uses of stormwater
and capturing stormwater for
new uses the natural habitats
downstream, Piute Ponds as
an example, is very
dependent on the natural
flows. Although sustained
through the years by recycled
water the dramatic stormflows
are still a major component of
the system providing more
water in 4 days during a 5
year storm than the
Sanitation District can in a
month. The power of this
stormflow provides needed
clearing of vegetation,
sediment, and water to
wetland and wet meadow
areas not reached by the
Sanitation District but
important to sensitive wildlife
and plant life. A major alkali
mariposa lily population exists
in the Piute Pond Complex
and requires surface water
flow to maintain.

Suggest add Piute as an important
natural area which needs to be
considered in this equation.

Comment is
incorporated into
Section 4.4
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Consider using imported water as the 
first supply to maximize the use of 
imported water without capital facilities 
leaving the groundwater for future 
shortage periods. 

Comment is 
acknowledged. The RMS 
discussion in Section 5.2 
does not prioritize or 
recommend the order of 
implementation for the 
strategies. Maximizing 
imported water use before 
transfers or groundwater 
could be the best strategy 
for implementation. 

(Same comment) Consider using 
imported water as the first supply to 
maximize the use of imported water 
without capital facilities leaving the 
groundwater for future shortage periods. 

Comment is 
acknowledged. The RMS 
discussion in Section 5.2 
does not prioritize or 
recommend the order of 
implementation for the 
strategies. Maximizing 
imported water use before 
transfers or groundwater 
could be the best strategy 
for implementation. 
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5-7 5.2 D. Chisam 
(AVEK) 0 

increases reliability 
of water movement 
imported water turr 
surface and grounc 
storage supply loch' 
demand locations e 
increases overall rE 
water supplies 

the amount of impc 
supplies available t 
and therefore redur 
Regional gap betwi 
and demand; suppi 
adaptation to clima 
impacts that increa 
demands and/or re 
supplies 

5-8 5.2 D. Chisam 
(AVEK) 0 

increases reliability 
to move water throe 
Region; greater fie) 
for increased use o 
supplies during a S 
disruption 

increase access to 
water that could be 
during a SP disrL 

1 of 2

Antelope Valley Region
Integrated Regional Water Management Plan Update

2013

Section 5 Compiled Comments

Page
No.

Section
No.

Commenter Original Text Suggested Text Comment Response

System Reoperation

Water Transfers

System Reoperation

Water Transfers



         

          

 

5-9 
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(Same comment) Consider using 
	

Comment is 
(AVEK) 
	

imported water as the first supply to 
	

acknowledged. The RMS 
increases reliability and ability 

	
maximize the use of imported water 
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6-2 6.1 11/20/2013
Stakeholder
meeting

Add footnote to 4th sentence of 2nd

paragraph (mid paragraph after
“Therefore. . . water balance”): “The
number for TSY used in this 2013
IRWMP Update is selected strictly
for long-term planning purposes and
is not intended to answer the
questions being addressed within the
adjudication process.”

Comment is
incorporated in Section
6.1.

6-4,
6-5 &
6-14

Table 6-
2 Table
6-3

T. Chen
(LACWD)

Littlerock Creek
Groundwater Recharge and
Recovery Project

Status: Conceptual Feasibility study for this project is
expected in 2015. Project status
should be conceptual (three
locations).

Comment is
acknowledged. This
project was considered
to have sufficient
information for a
preliminary economic
analysis and is
therefore identified as
an implementation
project for the 2013
IRWMP Update.

6-5 6.1 D. Chisam
(AVEK)

Table 6-2 – Aquifer Storage
and Recovery Project:
Injection Well Development
(WSSP-2)
12,000 AFY

150,000 AFY This should refer to
LACWD 40’s ASR
project. A correction
was made in Table 6-2.

6-5 6.1 D. Chisam
(AVEK)

Table 6-2 Eastside Banking
& Blending Project
1,000 AFY

10,000 AFY Comment is
incorporated in Table 6-
2.
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6-6 6.1 Erika
deHollan
(LACSD)

The recycled water projects
shown in Table 6-1 are
classified as recycled water
production, recycled water
conveyance, recycled water
conversion, and recycled
water recharge. As
discussed in Section 3,
26,000 AFY of recycled
water is currently produced
at water reclamation
facilities. Of this 26,000 AFY,
it is assumed that
approximately 5,250 AFY
are currently used for non-
potable reuse, as described
in Section 3).

After current uses are
removed from the 26,000
AFY of production, 20,750
AFY of unused recycled
water remains. A number of
implementation projects
were identified that can
utilize this water, including
approximately 1,000 AFY of
conveyance facilities, 625
AFY of conversion for non-
potable reuse, and 5,000
AFY of groundwater
recharge…

…It is expected that by
2035, an additional 10,000
AFY of recycled water
production will be available
(as discussed in Section
3)…

The recycled water projects
shown in Table 6-1 are
classified as recycled water
production, recycled water
conveyance, recycled water
conversion, and recycled
water recharge. As discussed
in Section 3, approximately
206,000 AFY of tertiary-
treated recycled water is
currently produced available
at water reclamation
facilitiesfor these recycled
water projects, and only
approximately 82 AFY of this
supply is currently used for
the completed recycled water
use conversions . Of this
26,000 AFY, it is assumed
that approximately 5,250 AFY
are currently used for non-
potable reuse, as described
in Section 3).

After current uses are
removed from the 26,000
AFY of production, 20,750
AFY of unused recycled
water remains. A number of
implementation projects were
identified that can utilize this
the available recycled water,
including approximately 1,000
AFY of conveyance facilities,
625 AFY of conversion for
non-potable reuse, and 5,000
AFY of groundwater
recharge.

It is expected that by 2035,
an additional 110,000 AFY of
recycled water production will
be available (as discussed in
Section 3).

Comment is
acknowledged and
language has been
revised in Section 6.1 to
reflect most of these
changes. Some AFY
numbers for recycled
water and water banks
have also been
updated.
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6-7 11/20/2013
Stakeholder
meeting

Add footnote to bottom of the page:
“The number for TSY used in this
2013 IRWMP Update is selected
strictly for long-term planning
purposes and is not intended to
answer the questions being
addressed within the adjudication
process.”

Comment is
incorporated in Section
6.1.

6-7 6.1 Erika
deHollan
(LACSD)

[first paragraph]
In total, approximately 2,000
AFY of recycled water
projects have been
identified…

Should this number match the
projected reuse in Table 3-12?

Comment is
incorporated in Section
6.1.

6-9 6.1 A. Jaramillo
(LACWD)

Actual stabilization of
groundwater levels will be
assessed from a
Watermaster who will be
appointed at a later time.

Actual stabilization of
groundwater levels is
expected to be monitored by
the Court through a
watermaster or other court
appointed agent.

Comment is
incorporated in Section
6.1.

6-13 6.1 Erika
deHollan
(LACSD)

[first paragraph]
Since the use of recycled
water is limited to
landscaping and other non-
potable uses, it would be
important to identify uses for
the water beyond those for
which its uses are currently
dedicated or planned.

Since the use of recycled
water produced in the
Antelope Valley is limited
currently used only for to
landscaping and other non-
potable uses, it would be
important to identify uses for
the water beyond those for
which its uses are currently
dedicated or planned.

It seems like the intention is to note
that there is a small number of actual
uses of recycled water implemented
in the AV today rather than indicate
that there is a limit on what the water
can be used for.

Comment is
incorporated into
Section 6.1.

6-16 6.2 Erika
deHollan
(LACSD)

[first sentence of last
paragraph]
Currently, the Region uses
21% of recycled water to
meet demand, or 5,300 AFY
of recycled water use out of
the 26,000 AFY currently
available.

Currently, the Region uses
21%a small amount (82 AFY)
of the available 20,000 AFY
of recycled water to meet
recycled water project
demands, or 5,300 AFY of
recycled water use out of the
26,000 AFY currently
available.

Comment is
incorporated in Section
6.2.
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6-17 6.2 Erika
deHollan
(LACSD)

[first full sentence in top
paragraph]
The proposed recycled
water conversion and
recharge projects shown in
Table 6-2 would increase the
recycled water used to
12,300 AFY out of the
36,000 AFY recycled water
projected to be available in
2035, or 34%. An additional
23,700 AFY of recycled
water projects will need to
be identified in order to meet
this target. Groundwater
recharge projects using
recycled water are expected
to fulfill much of this need.

Revise numbers based on revisions
to Tables 3-11 and 3-12.

Comment is
acknowledged. This
language is deleted
from Section 6.2.
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6-16 6.2 T. Chen
(LACWD)

Identify Contaminated
Portions of the Aquifer.
The planning target, which is
provided in order to gauge
success on meeting the
water quality management
objectives, is to identify and
prevent migration of
contaminated portions of the
aquifer. The Salt and
Nutrient Management Plan
(SNMP) for the Antelope
Valley, prepared
concurrently with this IRWM
Plan update, identified and
mapped the concentrations
of a number of pollutants
present in the Region’s
aquifer, including TDS,
nitrate/nitrite, chloride,
arsenic, chromium and
boron. Additional monitoring
and evaluation efforts may
be necessary to further
study those contaminants
found to be exceeding MCLs
in the Region’s aquifers.
Refer to the SNMP for
detailed information about
contaminant identification.

Identify Contaminated
Portions of the Aquifer. The
planning target, which is
provided in order to gauge
success on meeting the water
quality management
objectives, is to identify and
prevent migration of
contaminated portions of the
aquifer. The Salt and Nutrient
Management Plan (SNMP)
for the Antelope Valley,
prepared concurrently with
this IRWM Plan update,
identified and analyzed
various constituents found in
the Region’s aquifer.
Additional monitoring and
evaluation efforts may be
necessary to further study
those contaminants that
jeopardize the Region’s water
quality objectives. Refer to
the SNMP for information
about the Region’s
groundwater quality.

Comment is
incorporated in Section
6.2.
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6-16 6.2 T. Chen
(LACWD)

Map Contaminated
Portions of Aquifer. The
planning target, which is
provided in order to gauge
success on meeting the
water quality management
objectives, is to map the
contaminated portions of the
aquifer and monitor
contaminant movement. As
described above, the SNMP
for the Antelope Valley
identified and mapped the
concentrations of a number
of pollutants present in the
Region’s aquifer, including
TDS, nitrate/nitrite, chloride,
arsenic, chromium and
boron. Additional monitoring
and evaluation efforts may
be necessary to further map
those contaminants found to
be exceeding MCLs in the
Region’s aquifers. Continued
tracking and mapping of
constituents may be
necessary to better
understand the Region’s
groundwater issues. Refer to
the SNMP for detailed
information about
contaminant mapping.

Map Contaminated Portions
of Aquifer. The planning
target is to map the
contaminated portions of the
aquifer and monitor
contaminant movement. The
SNMP mapped the
concentrations for select
constituents. Additional
monitoring, evaluation and
mapping efforts may be
necessary to better
understand the Region’s
groundwater issues. Refer to
the SNMP for available
contaminant concentration
maps.

May only have concentration maps
for TDS, chloride and nitrate.

Comment is
incorporated in Section
6.2.
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6-17 6.2 T. Chen
(LACWD)

Develop Management
Program for Nitrate and
TDS. TDS and nitrate are of
particular…

TDS management
measures: …
Nitrate management
measures: …

Development of a
management program…

Development of a
management program and
projects for these pollutants
of concern, as well as for
other emerging contaminants
as they are identified, would
contribute to meeting the
objective of protecting the
aquifer from contamination.
Additionally, the SNMP found
that, based on the Antelope
Valley Groundwater Basin’s
baseline water quality and
project source water quality,
managing salt and nutrient
loadings on a sustainable
basis is feasible with a
minimal number of
implementation measures.

Move sentence, “The SNMP…” to
the end of the paragraph
immediately after management
measure lists. The current paragraph
structure may infer that the TDS and
nitrate management measures are
suggested in the SNMP.

Comment is
incorporated in Section
6.2.

6-18 6.2 T. Chen
(LACWD)

A monitoring program was
suggested during ongoing
SNMP efforts for the
Antelope Valley to ensure
continuous tracking of
dischargers’ actions to
reduce the impact on
groundwater. It is suggested
that monitoring wells be
placed near existing drinking
water wells, and near
projects that may impact
groundwater quality (such as
recharge projects), and
suggested a number of
constituents to be monitored
and reported (i.e., TDS,
nitrogen species, chloride,
arsenic, chromium, fluoride,
boron and constituents of
emerging concern).

The SNMP includes a
monitoring component to
ensure the groundwater
quality is consistent with
applicable SNMP water
quality objectives. Select
drinking water wells, near
projects that may impact
groundwater quality (such as
recharge projects), will be
used as monitoring locations.
Refer to the SNMP for
monitoring and reporting
details.

Comment is
incorporated in Section
6.2.
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8-8 8.2.6 A. Jaramillo
(LACWD)

For example, the RWMG
elected LACWD 40 to
interface with DWR for the
Proposition 84 grant efforts.

For example, the RWMG
elected the SWCA to interface
with DWR for the Proposition
84 grant efforts.

Isn’t this done by SWCA/PWD? Comment is
incorporated in Section
8.2.6.

8-12 Table 8-
2

A. Jaramillo
(LACWD)

Grant App Funds: 100%
RWMG

Grant App Funds: 100%
Project proponents or RWMG

Pert the MOU, RWMG only
committed to funding grant
applications for IRWM Plan updates.
Funding project grant applications is
voluntary

Comment is
incorporated in Section
8.3.2, Table 8-2.

8-18 Table 8-
3

A. Jaramillo
(LACWD)

Groundwater Safe Yield

Estimated range of the
potential safe yield of the
Antelope Valley
Groundwater Basin

Total Sustainable Yield

Total Sustainable Yield

Reference Appendix I instead of
listed documents; I don’t think there
is groundwater safe yield discussion
within the Plan

Comment is
incorporated in Section
8.5, Table 8-3.

8-31 8.6.1 E. deHollan
(LACSD)

Table 8-4 (first row on p. 8-
31)
Increase infrastructure and
establish policies to use 33%
of recycled water to help
meet expected demand by
2015, 66% by 2025, and
100% by 2035.

Revise numbers based on revisions
to Table 3-11.

Comment is
incorporated in Section
8.6, Table 8-4.
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App J T. Chen
(LACWD)

Multi Use Wildlife Habitat
Restoration Project
(Antelope Valley Duck
Hunting)

Contact info for Aracely
Jaramillo
Phone: (626) 300 3353
Email:
AJaramillo@dpw.lacounty.gov

Wrong contact number and email.
Delete �?� for co sponsor.

Comment is
incorporated (now
Appendix K)

App J T. Chen
(LACWD)

Littlerock Creek
Groundwater Recharge and
Recovery Project (PWD)

Do not see the similar Lancaster
project referred to in the project
description. Project should be
conceptual, completed feasibility
study is anticipated in 2015.

Comment is
acknowledged. This
project was considered
to have sufficient
information for a
preliminary economic
analysis and is
therefore identified as
an implementation
project for the 2013
IRWMP Update.

App J T. Chen
(LACWD)

Palmdale Power Plant
Project (City of Palmdale)

Estimated date listed is 2014.
According to Palmdale website,
construction will take 27 30
months. Construction has not
started.

Comment is
incorporated (now
Appendix K)

App J T. Chen
(LACWD)

Solar Power System at K 8
Division

Project Description: The
system is a 350 kilowatt�

Change sponsor to LACWD 40. Comment is
incorporated (now
Appendix K)
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App J Quartz Hill Storm Drain
(LACDPW)

Construction of a storm drain,
including several lateral
connections and catch basins,
to provide stormwater
collection and conveyance.
The project connects to
existing and new drainage
facilities, with the
improvements located mainly
along 50th Street, from
Avenue M 8 to Avenue K 8.

Revise project description Comment is
incorporated (now
Appendix K)

App J North Los Angeles/Kern
County Regional Recycled
Water Project � Phase 2
(LACWD 40, City of
Palmdale)

The construction of the
recycled water supply system
would be phased overtime
and it is anticipated that all
phases of construction would
be completed by 2014.

Revise project description. The
Estimated years of construction &
start up is not complete as noted,
should be 2014

Comment is
incorporated (now
Appendix K)

App J North Los Angeles/Kern
County Regional Recycled
Water Project � Division
Street Corridor

Change the project sponsor to City
of Lancaster.

Comment is
incorporated (now
Appendix K)

App J Avenue K Transmission
Main, Phases I IV

This is an �implementation�
project, not conceptual.

Comment is
incorporated (now
Appendix K)

App J North Los Angeles/Kern
County Regional Recycled
Water Project � Phase 3

Delete project This will remain as a
conceptual project per
discussion with LACWD
40 on 12/31/2013 (now
Appendix K)

App J North Los Angeles/Kern
County Regional Recycled
Water Project � Phase 4

Delete project This will remain as a
conceptual project per
discussion with LACWD
40 on 12/31/2013 (now
Appendix K)
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4. 3 Rec ommend ations forFlood C ontroland S tormwaterQ u ality P rojec ts . . . . . . . . . . . . . . . . . . . . . . . 44

1 Purpose
The pu rpose of this technicalmemorand u m (TM )is to compile the previou s related TM s into one
complete Integrated Flood M anagementSu mmaryD ocu ment.The previou sTM sinclu d e:

Task2.3.1--Flood M anagementD ocu mentM atrix

Task2.3.2--Flood P rotectionNeed s

Task2.3.3--M ethod ologyto C atalogand P rioritize Flood P rojects

Task 2.3.4--RegionalV ision for M u lti-BenefitFlood P rotection -Recommend ed A ctions to
ImplementIntegrated Flood M anagement

Task2.3.5--NFIP C ommu nityRatingSystem (C RS)P articipation

Task2.3.6--C oordinationBetweenFlood P rotectionand StormwaterQu ality

1.1 Definition of Integrated Flood Management
Integrated Flood M anagement(IFM )isanintegrated approachtoflood managementthatfocu ses on
maximizingthe netbenefitsofafloodplainand infrastru ctu re d eveloped tomanage flooding.The
integrated approachconsid erswaterresou rcesmanagement,land u se planning,environmental
steward ship,and su stainabilityalongwithfloodingissu eswhend evelopingpolicies,plansand projects.
Typicalbenefitsthatcanbe obtained throu ghanintegrated approachinclu d e improvementsinwater
qu ality,increasesinwatersu pply,and enhancementsinriparianhabitatand wildlife corrid ors.
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2 Existing Environment
The existing environmentconsists of a closed grou ndwaterbasin thatdoes notdischarge to ou tsid e
receivingwaterbodies.W ithinthe basinare three cou nties,three cities and alarge U.S.A irForce base,
whichinclu d e:

Kern C ou nty

Los A ngeles C ou nty

SanBernardino C ou nty

C ityof P almdale

C ityofLancaster

C aliforniaC ity

Edward s A irForce Base

This section presents the watershed characteristics,flood mapping,existing and historicalflooding,
existingprojects,and planned projects.

2.1 Watershed Characteristics
M ajorcharacteristicsofthe A ntelope V alley W atershed are showninFigu re 2-1 and inclu d e:

C losed basin-encompasses approximately 2,400 squ are miles;noregionalou tflow of su rface or
grou ndwater

Bou nd ed bythe peninsu larTehachapiM ou ntainsonthe Northwest,togetherwiththe SanGabriel
and the SanBernardinoM ou ntainsonthe Sou thwest

Terminaldrylakes/playasare pred ominantly clay-little grou ndwaterrecharge;significantlosses
toevaporation

Fou rplayas are alllocated on Edward s A irForce Base;the correspondingsu rface areas inclu d e
Rosamond (21 squ are miles),Rich(3squ are miles),Bu ckhorn(10 squ are miles),and Rogers(35
squ are miles)

A pproximately80 percentofwatershed is characterized byalowtomod erate slope (0-7percent);
and the remaining20 percentconsists of foothillsand ru gged mou ntainswhichreachu pto3,600
feetinelevation

W atershed bou ndaries and su rface d rainage patterns are difficu ltto d efine within the low-relief
terrainlakebed portionsofthe watershed

M ostly ru ral;sparsely popu lated in many areas;howeverthe western and sou thern parts of the
A ntelope V alleyalongthe foothills/allu vialfanhave been u rbanized

Highd esertclimate

Three major watershed s are tribu tary to Rosamond Lake inclu d ing (1)C ottonwood C reek
(drainage area=373squ are miles),(2)A margosaC reek(drainage area=256 squ are miles),and
(3)Little RockW ash(drainage area=144squ are miles)

W atershed areatribu tarytoRogersLake isapproximately708squ are milesprimarilythrou ghBig
RockC reek;and the tribu tarywatershed areatoRichLake is376squ are miles

Bu ckhornLake tribu taryareainclu d esportionsofRosamond and Rogerswatershed s
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Little Rock Reservoir provid es some limited flood storage within the u pper portion of the
watershed (su rface area=150 acres,elevation 3,200,originalstorage capacity=4,300 acre-feet
and cu rrentlyhasau seable storage capacityof3,000 acre-feetofwater)

Figure 2-1: Boundary of Antelope Valley Watershed and Major Flood-Related Features

2.1.1 Floodplain/Geomorphology
D etailsofthe floodplain/geomorphologyofthe watershed inclu d e:

M u chof the valley flooris su bjectto inu ndation and shallow floodingwithu npredictable flow
paths

Floorofthe A ntelope V alley W atershed is formed by coalescingallu vialfansbelow the foothills
whichgenerallylacks d efined natu ralchannelsand is su bjectto u npredictable sheetflowpatterns

A llu vial fans are an erosional featu re - u npredictable flow paths/braid ed patterns; not
channelized,difficu ltto provid e controlstru ctu res,sheetflows are common,d evelopmentexists
onthe allu vialfansthemselves

Flood d ynamics of an id ealized allu vialfan can be characterized by severalzones whichare
d efined beginningfrom the apex as:(1)channelized zone (foothills),(2)braid ed zone (u pstream
fanareas),and (3)sheetflowzone (d ownstream fanareas)asshowninFigu re 2-2.

MOJAVE
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Figure 2-2: Alluvial Fan Geomorphology and Flood Features

M u ltiple allu vialfans coalesce oroverlapbelow the foothillcanyons (known as bajadas)and
create complex floodingpatterns

M ostof the su rface waters are ephemeralstreams d u e to arid conditions and only flow in direct
response toprecipitation

Existingroadwaysmaymodifyand concentrate flowsinthe shallow floodplainareas

C hannels experience migration/erosion/sedimentd eposition

Location of the stream channelon afan is often erratic d u e to the rapid expansion of the width
and highlyvariable sedimentload

D rylakebed s orplayasare essentiallyflatsu rfaceswithlittle topographic relief

Shallow floodingoften occu rs alonghighly u npredictable flow paths becau se the sou rce of the
flow maybe variable,topographic relief maybe low,channels may shiftormaybe nonexistent,
orsed imentand d ebrismaybe d eposited orremoved d u ringorafteraflood

Sheetfloodingonthe lowervalley floor(i.e.,the lowerfringes of the allu vialfans)occu rs d u e to
limited topographic reliefand thismakesitdifficu lttod efine the levelofflood hazard s

2.1.2 Drainage Infrastructure
D etailsofthe d rainage infrastru ctu re withinthe watershed inclu d e:

Nota significantamou ntof regionalflood infrastru ctu re compared withother,more-d ensely
u rbanized areasofLos A ngeles C ou nty;primarilynatu rald rainage pathsand patterns

The limited regionalflood controlfacilitiesare generallylocated in u rbanareasand inclu d e some
channelized reaches of creeks,stream bankrevetments of differenttypes,and localized protective
stru ctu res

Urban d rainage facilities have limited hyd rau lic capacity and are notd esigned to accommodate
regionaloverland floodingthatexceed sthe smalleru rbanwatershed

Urban d rainage facilities generally consistof localretention/d etention basins,streetdrainage
inlets,u nd ergrou nd storm d rainpipes,and cu lverts

C hannelized

S heetFlow

Braid ed
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2.1.3 Meteorologic / Hydrologic Response
D etailsofthe meteorologic/hyd rologic response ofthe watershed inclu d e:

P recipitation can vary consid erablywithin the watershed based on elevation as shown in Figu re
2-3;average annu alprecipitation in the A ntelope V alley ranges from abou t20 inches in the
mou ntainstolessthan4inchesonthe valleyfloor

Figure 2-3: Average Rainfall (Isopluvial Contours) for Antelope Valley Region

Rainfall-ru noff watershed response varies based on elevation within the watershed and
correspondingsoiltypes

W atershed response is conceptu allyd escribed asaseriesof“leakybu ckets”representingdifferent
elevation intervals whichare interconnected and once the threshold amou ntof rainfallexceed s
the initialsoillosses thenwatercascad es d own to the nextlevelin the watershed,u ltimately the
lakebed,as showninFigu re 2-4
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Figure 2-4: “Leaky Bucket” Concept for Antelope Valley Watershed

Largerstorm events mayresu ltinmagnified flood flows generated from “cascading”watershed s
where watershed bou ndaries may coalesce and combine becau se of limited hyd rau lic capacityor
u nd efined floodplains

Ithas been previou sly estimated that70 percentof the ru noff volu me to the dry lake bed s is
generated from the lowestmou ntain watershed areaand 15 percentof the ru noff volu me is
associated withrainfallfallingdirectlyonthe lake

Typically,frequ entwild fires in Sou thern C aliforniaresu ltinbu rn conditions thatcan change the
su rface soillayerand d ramaticallyred u ce infiltrationwhile increasingru noff

Flashystormsoccu r-highflow volu mes,low frequ ency,highvolu mesofsed imenttransfer

The historicalaverage estimated 100-year24-hou rrainfallvarieswithinthe A ntelope V alleyfrom
3.55 inches atEA FB to higheramou nts in the mou ntainou s areasimilarto the average rainfall
distribu tion shown above in Figu re 2-3.This reflects the orographic lifting effects of the
mou ntainsonrainfallaswellaswest-to-eastrainshadow1 acrossthe valleyfloor.

Rainfallis cau sed bythree types of storms inthe V alleywhichinclu d e (1)low-pressu re systems
originating in the Gu lf of A laska or near the Hawaiian Island s,(2)low pressu re systems
originating from the tropics d u ring the late su mmer and early fall,and (3)clou dbu rsts2 or
thu nd erstorm coveringsmallareas and originatingfrom convective u pliftingd u ringthe su mmer
and earlyfall.

o M oststorms greaterthan 1-inchof precipitation in one day are from frontalorlow-
pressu re systems thatare mostprevalentd u ringD ecemberthrou ghM archas shown in
Figu re 2-5.

1 “Rainshad ow”referstoaregioninthe lee ofmou ntainsthatreceiveslessrainfallthanthe regionwindward ofthe
mou ntains.
2 A “clou dbu rst”isanextreme amou ntofprecipitation,sometimeswithhailand thu nd er,whichnormallylastsno
longerthanafewminu tesbu tis capable ofcreatingflood conditions.
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Figure 2-5: Seasonal Distribution of Storms in Palmdale (1932-1992)

2.2 Flood Mapping
Regionalmappingof the existingflood hazard s forthe A ntelope V alleyhas been prepared byFEM A as
partofthe NationalFlood Insu rance P rogram (NFIP ).NFIP requ ires eachcommu nitytoid entify100-year
recu rrence intervalflood prone areas as partof adopting floodplain managementregu lations. The
minimu m fed eralflood protectiongoalsand requ irementsare administered byFEM A aspartofthe NFIP .
The NFIP ,originally established in 1968,provid es low-costfed erallysu bsidized flood insu rance tothose
commu nities thatparticipate in this program.P articipation in the program requ ires thatthe commu nity
ad optfloodplain regu lations whichmeetthe requ irements of the NFIP d efined in 44C FR C hapter1 P art
59,inclu dingmappingof existingflood hazard s.

Hyd rologic and hyd rau lic stu dies are requ ired to analyze the d elineation of the 100-year recu rrence
intervalfloodplain envelope.However,floodingand sedimentation within the A ntelope V alley d o not
occu rin atypicalriverine system.These processes occu rin allu vialfans thatare difficu ltto simu late
nu merically.The pu blished FEM A flood hazard maps provid e an approximation of the regional
floodplainlimitsbased onthe standard s forFEM A allu vialfanhazard s.The mapped flood hazard s focu s
on regionalflood hazard s and d o notevalu ate localized flooding,particu larlyin u rbanized areas;sothere
cou ld be areas thatflood in smallstorm events thatare notcaptu red withinamapped flood hazard zone
u nd erFEM A .

A llu vialfan floodingpresents u niqu e problems interms ofqu antifyingflood hazard s,assessingsediment
transportcharacteristics,d evisingreliable flood protection schemes,and evalu atingimpacts of variou s
projectsonflowand sed imentd ynamics.Standard one-dimensional(1-d)method s d eveloped forflowand
sed imentrou tinginconfined streamswithsimple channelgeometryare u su allyinad equ ate forallu vialfan
applications. This makes the accu racy of regionalflood hazard d elineation qu estionable since the
mappingis based on fixed channelgeometry withou terosion and d oes notnecessarily consid er (1)
shallow floodingand u nknown redistribu tion of flows,(2)complex hyd rau lics,(3)loss of channel
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hydrau lic capacity becau se of sedimentation/d eposition,and (4)ad ditionalflow contribu tions from
u pstream cascadingwatershed s. These are ju stafew of the issu es thatshou ld be u nd erstood when
reviewingthe flood hazard mappingon allu vialfans and d esertvalley floorareas.However,even with
these id entified issu es,the pu blished flood hazard maps provid e an initialapproximation of the general
floodingbou ndaries.

2.2.1 Definition of Flood Hazard Risks
The FEM A flood hazard zones shownrepresentthe areas su sceptible tothe 1 percentannu alchance flood
(commonly referred to as the “100-year flood”),and the 0.2 percentannu alchance flood (“500-year
flood”).The 1 percentannu alchance flood hasatleasta1 percentchance ofoccu rringinanygivenyear.
FEM A d esignates these areas as SpecialFlood Hazard A reas (SFHA )and requ ires flood insu rance for
propertiesinthese areasasaconditionofanymortgage backed byfed eralfu nd s.

2.2.2 Existing Floodplain Hazard Mapping – Antelope Valley
The existingpu blished FEM A flood hazard mappingillu strates generalcharacteristics of the floodplain
and provid es an u nd erstandingofthe extentofthe existingflood potentialwithinthe valley(Figu re 2-6).
A key item thatis immediately apparentfrom the floodplain mappingis thatthe entire EA FB and A ir
Force P lant42 areas are notpartof the pu blished mapping.This d oes notmean thatthe areas are not
associated withflood hazard s,onlythatmappingisnotprovid ed becau se itislocated onfed eralland sand
those areas are notmapped.Othergeneraltrend s regardingthe floodplain thatcan be d ed u ced from the
mappinginclu d e:(1)floodplains are verywell-d efined in the lowermou ntains/foothillareas where there
are incised streams;(2)valley floorand allu vialfanareas resu ltinwid e floodplainswithpatterns of flow
thatredistribu te and splitto otherchannels d ownstream;(3)linearfloodplainbou ndaries forlocations of
shallow flooding are presentin severallocations,bu tthis appears to be associated with political
bou ndaries and notnecessarily withphysicalbou ndaries (this reflects differenttime period s when the
mappingwas performed);(4)shallow floodingfloodplains encompass u rbanized portions of P almdale
and Lancaster;(5)allthe floodplains illu strate the generalsu rface d rainage patterns thatare directed to
the playasatEA FB.Itisapparentthatu ncertaintiesand d iscrepancies existinthe flood hazard mapping,
particu larly near localgovernmentbou ndaries where there are minimalhyd rau lic influ ences. The
mappingshou ld be u sed cau tiou slybecau se ofits approximate natu re and becau se itd oes notnecessarily
d efine the magnitu d e of flooding.
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Figure 2-6: Antelope Valley General Land Use by FEMA Flood Zone
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2.2.3 Flood Hazard Mapping Compared to Land Use
A n initialassessmentof the magnitu d e of the existing“flood risk”(which correlates directly to the
potentialflood damage)can be d eveloped throu ghqu antifyingencroachments u pon differenttypes of
land-u se within the floodplain. A ny arealocated within a 100-year floodplain flood hazard areais
consid ered tobe at“highrisk”offlooding.A noverlayofthe land u se planwiththe mapped flood hazard
zones is showninFigu re 2-6.Thisgeneralized mappingoverlay canbe u tilized as an effective planning
tool.The land u se areaswhichhave ahighdollarvalu e fordamages within flood hazard zones represent
locationstotargetand prioritize forprojects.

The magnitu d es ofgeneralland-u se d esignationswithinthe flood hazard zoneshave beensu mmarized for
bothLos A ngeles C ou nty and Kern C ou nty in Table 2-1and Table 2-2,respectively.The FEM A flood
hazard zone “A ”d esignates the 100-yearfloodplain,althou ghthere are variou s d ifferenttypes of flood
hazard swithinzone “A ”forinsu rance pu rposes,some ofwhichare d efined byFEM A as follows:

Zone A :A reas su bjectto inu ndation by the 1-percent-annu al-chance flood eventgenerally
d etermined u singapproximate method ologies.

Zone A E:A reas su bjecttoinu ndationbythe 1-percent-annu al-chance flood eventd etermined by
d etailed method s.

Zone A H:A reas su bjectto inu ndation by 1-percent-annu al-chance shallow flooding(u su ally
areasofponding)where average d epthsare betweenone and three feet.

Zone A O:A reas su bjectto inu ndation by 1-percent-annu al-chance shallow flooding(u su ally
sheetflow on slopingterrain)where average d epths are between one and three feet.A verage
flood d epths d erived from d etailed hyd rau lic analysesare showninthiszone.

The mappingindicates thatthe majority of the areas have land u se zoningthatis compatible withthe
floodplain beingzoned primarily for“open space.” However,itis importantto note the othergeneral
land u ses within the floodplain,particu larly the more u rban type of u ses whichwou ld resu ltin more
extensive flood damage.

Table 2-1: LA County Land Use Designations and FEMA Flood Hazard Zones

Los Angeles County – Land Use Designation with Mapped FEMA Flood Hazard Zone

FEMA Flood Zone General Land Use
Total
(ac)

1 Pct Annual Chance
Flood Hazard Contained
in Channel

C ommerc ial 3

Open S pac e 13

Res id ential 1

Transportation, C ommu nic ations , and Utilities 43

W ater 2 8

1 Pct Annual Chance Flood Hazard Contained in Channel Total 89
A A gric u ltu re 13, 459

C ommerc ial 65

Ind u s trial 8 3

Open S pac e 53, 966

Res id ential 8 0 2

Transportation, C ommu nic ations , and Utilities 1 , 453

W ater 60 9

A Total 70,436
AE A gric u ltu re 1 7

Ind u s trial 1 8

Open S pac e 3, 7 56

Res id ential 19
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Los Angeles County – Land Use Designation with Mapped FEMA Flood Hazard Zone

FEMA Flood Zone General Land Use
Total
(ac)

Transportation, C ommu nic ations , and Utilities 7

W ater 4

AE Total 3,821
AH C ommerc ial 5

Ind u s trial 20 6

Open S pac e 620

Transportation, C ommu nic ations , and Utilities 99

AH Total 930
AO A gric u ltu re 25

C ommerc ial 8 0

Ind u s trial 42

Open S pac e 2 , 61 2

Res id ential 93

Transportation, C ommu nic ations , and Utilities 92

AO Total 2,944

Grand Total 78,219

Table 2-2: Kern County Land Use Designations and FEMA Flood Hazard Zones

Kern County – Land Use Designation with Mapped FEMA Flood Hazard Zone

Flood Zone General Land Use Category
Total Area

(ac)

A A gric u ltu re 13, 47 6

C ommerc ial 8 7 2

Ind u s trial 5, 657

Open S pac e 25, 8 8 5

Res id ential 37 , 7 46

Transportation, C ommu nic ations , and Utilities 37 6

A Total 84,011

AE A gric u ltu re 53

C ommerc ial 12

Ind u s trial 11

Res id ential 7 4

AE Total 149

AH A gric u ltu re 549

C ommerc ial 1 8 0

Ind u s trial 5

Open S pac e 513

Res id ential 7 0 8

Trans portation, C ommu nic ations , and Utilities 2

AH Total 1 , 958

AO A gric u ltu re 447

C ommerc ial 138

Ind u s trial 48 6

Open S pac e 131

Res id ential 38 1
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Kern County – Land Use Designation with Mapped FEMA Flood Hazard Zone

Flood Zone General Land Use Category
Total Area

(ac)

Transportation, C ommu nic ations , and Utilities 44

AO Total 1,627

Grand Total 87,746

2.3 Existing and Historical Flooding
Information was collected on cu rrent,ongoingflood problems in the C ities of Lancasterand P almdale,
and in u nincorporated areas of Los A ngeles and Kern C ou nties.Eachof these areas is discu ssed below.
InformationforEA FB,whichinclu d es parts ofbothu nincorporated Los A ngelesand Kern C ou nties,was
notavailable atthe time ofthis d ocu ment.

Forthe mu nicipalities and u nincorporated cou ntyareas,localized problems are associated withhistorical
chronic floodingthatgenerally occu rs aftermajor storms.They are id entified as locations of known
floodingwhichrequ ire maintenance,inclu dingsedimentremoval. Generally,these problems occu rat
locationswhere existingdrainage facilitiesare insu fficientornotpresent.

2.3.1 Lancaster
Localized floodingareas in the C ity of Lancaster are shown in Figu re 2-7 as d ocu mented by city
maintenance staff.This figu re alsoindicates the FEM A highriskflood zones (Zone A ).Itis importantto
note thatareasoflocalflood concern donotnecessarilycorrelate toFEM A ’shigh-riskflood zones.

December 2013 13



R...0.?For rsPe Ri.sve maxi f-nhe 

Legend 

City of Lancaster Flood Prone Areas 

Intersection 

• Drain 

• Street 

Range 

- Drain 

- Street 

Li City ct Lancaster Boundary 

V.71FErUlA High Risk Flood Zones 
Pule fkrion 

V vvvr.i 1 r 

a' 
123,A. 

 •7W 
 221•10 

• -"7.1--▪  `'" 	'1  
gpfik 

• • 
I We 1;W 	 i/J 	NJ  

S' 

eV/42444110 3 	2 • 
) 

116 

wrM • 

2•F 

7  d,  ••••••• 

t-IATE 	_FL 
ti7E 

else 

0 0-0 1 	2 

koc vow 

Ir3F •41 
• 

41 • 

46,4E 

iv4 • 

toi1N• 

Antelope Valley IRWMP 2007 Update

Task 2.3.7 Integrated Flood Management Plan DRAFT

Figure 2-7: Localized Flooding Areas in the City of Lancaster

2.3.2 Palmdale
Localized floodingareas in the C ity of P almdale are shown in Figu re 2-8 as d ocu mented by city
maintenance staff.This figu re alsoindicates the FEM A highriskflood zones (Zone A ).Itis importantto
note thatareasoflocalflood concern donotnecessarilycorrelate toFEM A ’shigh-riskflood zones.
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Figure 2-8: Localized Flooding Areas in the City of Palmdale

2.3.3 Unincorporated Los Angeles County
Localized floodingareas in u nincorporated Los A ngeles C ou ntyare showninFigu re 2-9as d ocu mented
by cou nty maintenance staff.This figu re also indicates the FEM A highriskflood zones (Zone A ).Itis
importanttonote thatareas oflocalflood concern d onotnecessarilycorrelate toFEM A ’shigh-riskflood
zones.
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Figure 2-9: Localized Flooding Areas in Unincorporated Los Angeles County

2.3.4 Unincorporated Kern County
Localized floodingareas have notbeen id entified foru nincorporated Kern C ou nty.Figu re 2-10 indicates
the FEM A highriskflood zones.Localized floodingareas shou ld be id entified forthese portions of the
Region.
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Figure 2-10: Localized Flooding Areas in Unincorporated Kern County

2.4 Existing Plans and Projects
The existingplansand projectsinthe Regionthatare consid ered asIFM are d escribed below.

2.4.1 Existing Plans

Model Water Efficient Landscape Ordinance

The W ater C onservation in Land scapingA ctof 2006 requ ires cities,cou nties,and charter cities and
chartercou nties to ad optland scape waterconservation ordinances byJanu ary 1,2010. P u rsu antto this
law,the D epartmentof W ater Resou rces (D W R)has prepared a M od elW ater EfficientLand scape
Ordinance (M od elOrdinance)for u se by localagencies.The M od elOrdinance became effective on
September10,2009.

Und er the M od elOrdinance,alllocalagencies mu stad optawater efficientland scape ordinance by
Janu ary1,2010 ormayad optthe state M od elOrdinance.Inad dition,localagenciesmaycollaborate and
craftaregion-wid e ordinance.The adopted ordinance mu stbe as effective as the M od elOrdinance in
regard stowaterconservation.

The objectivesofthe existingD W R M od elW aterEfficientLand scape Ordinance are:
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P romote the valu es and benefits of land scapes while recognizingthe need to investinwaterand
otherresou rcesas efficientlyaspossible.

Establishastru ctu re forplanning,d esigning,installing,maintainingand managingwaterefficient
land scapesinnewand rehabilitated projects.

Establishprovisions forwatermanagementpractices and waterwaste prevention forestablished
land scapes.

Use waterefficientlywithou twaste bysettingaM aximu m A pplied W aterA llowance asan u pper
limitforwateru se and red u ce wateru se tothe lowestpracticalamou nt.

Examplesofprojectsinclu d ed u nd erD W R's M od elW aterEfficientLand scape Ordinance are:

Irrigationweathercontrol/soilmoistu re sensingirrigationcontrollers

Rainshu toffsensors

Graywatersystems

Rainwatercollection--flood mitigation

Greenroofs--flood mitigation

Restoration/protectionofnative vegetation--flood mitigation

Existingland scape ordinancesinthe Regioninclu d e:

City of Palmdale Landscape Ordinances –The C ityof P almdale hasaLand scape Ordinance
(Ordinance No.1176)and aW aterC onservationOrdinance (Ordinance No.1362).The W ater
C onservationOrdinance inclu d es stormwatermanagement.Itishighlyrecommend ed to
implementstormwaterbestmanagementpractices(BM P s)intothe land scape,irrigation,and
gradingd esignplanstominimize ru noffand increase on-site retentionand infiltration,which aid
in the reduction of flooding.The C ityof P almdale’s W aterC onservationOrdinance isprovid ed
in A ppendix B.

Palmdale Water District - The P almdale W aterD istrictcu rrentlyprovid esrebatesand programs
forweather-based irrigationcontrolsand tu rfremovalprograms forresid entialand commercial
cu stomers.A d d itionalinformationisavailable ontheirwebsite

(http://www.palmdalewater.org/Rebate.aspx).

California Water Service Company – The 2010 C aliforniaW aterService C ompany(C W SC )
Urban W aterM anagementP lancontainsgu id elines forW aterEfficientLand scapesthatC W SC
u sesatitsproperties,inclu dingrenovations.Forthe efficientu se ofwater,gradingofaproject
site shallbe d esigned tominimize soilerosion,ru noff,waterwaste and followthe gradingd esign
criteria,which aid in the reduction of flooding.Ordinances forthe C ityofLancasterportionsin
the C W SC service areacanbe fou nd ontheirwebsite
(https://www.calwater.com/conservation/ordinances.php).

City of Lancaster – The C ityofLancasterhasland scape and waterwastingordinancesinplace
forthe efficientu se ofwaterinthe C ity.

Informational Websites/Public Outreach

Informationalwebsites and pu blic ou treachefforts ed u cate the pu blic abou twaterqu ality measu res that
canhave animpactonflood controlthrou ghthe encou ragementofinfiltrationand vegetationtreatmentof
ru noff. P rograms that specifically encou rage water conservation improve stormwater qu ality by
preventingstormwaterru noff from carryingmaterialsawayfrom irrigationsites.W aterqu alityand water
conservationprogramswithinthe Regioninclu d e:

Antelope Valley Water Partners Outreach - The A ntelope V alley W ater P artners
(http://dpw.lacou nty.gov/wwd/web/avlinks.aspx)consists of fou r water districts:Los A ngeles
C ou nty W aterworks D istrict 40,P almdale W ater D istrict,Qu artz Hill W ater D istrict and
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Rosamond C ommu nity Services D istrict. The A ntelope V alley W ater P artners provid e
information on watersavings and watersavingimprovements to make resid entialhomes and
irrigation systems more water efficient.The partners offer the following programs to help
cu stomers conserve waterthrou ghou tthe year:

o Rebates forwatersavingd evices(e.g.rainshu t-offirrigationsensor)

o Free in-home wateru se au dits

o Free watersavingd evicesatcommu nityevents

o Free d rou ghttolerantplantgu id es

S/N Management Plan Website and Outreach

o The A ntelope V alley Integrated Regional W ater M anagement P lan website
(www.avwaterplan.org)provid es information on projects,stakehold ers and ou treach.It
also inclu d es information specific to the saltand nu trient(S/N)managementplanning
process forthe Region. The A ntelope V alley Integrated RegionalW aterM anagement
P lan is amu lti-cou nty collaborative effortd eveloped to ad d ress regionalconcerns abou t
watersu pply reliability,waterqu ality,flood protection,environmentalresou rces,land
u se managementand climate change impacts inthe A ntelope V alley.The scope of work
forthe S/N M anagementP lanislocated onthe website where the finalversionofthe S/N
M anagementP lanwillalsobe available whencomplete in2014.

o The A ssociation of C aliforniaW aterA gencies (A C W A ),acoalition of 450 pu blic water
agencies,has lau nched a statewid e pu blic ed u cation program,entitled “C alifornia’s
W ater:A C risis W e C an’tIgnore,”to ed u cate C alifornians abou tcriticalchallenges now
confronting the State’s water su pply and d elivery system.The A C W A website
(www.acwa.com)also provid es information forsaltand nu trientmanagementplans by
organizingand postingwebinarsonS/Ninformation.

Council for Watershed Health (CWH) Website and Outreach -Since 1996,the C W H has been
Sou thern C alifornia’s hu bforessentialwatershed researchand analysis.C W H’s programs are
focu sed on fou r major areas:improving water qu ality,increasing water su pplies throu gh
su stainable land scapes and stormwaterreu se,facilitatingintegrated planningand management,
and ed u catingd ecision-makers abou twaterissu es.The C W H’s u rban stormwaterprogram u ses
research,planning and ed u cation to achieve qu ality and reliability of localwater resou rces
throu gh increasing conservation,recycling,and the u se of localwater resou rces.A lthou gh
C W H’s focu s areas are the Los A ngeles Riverand the San GabrielRiverwatershed s,C W H’s
u rbanstormwaterresearchand stu d iesare applicable tootherregions

(http://www.watershedhealth.org/programsandprojects/u rbanstormwater.aspx).

Environmental Protection Agency (EPA) –The EP A ’s website provid es ad d itionalstormwater
information regardingthe NP D ES Stormwater P rogram,u rban pollu ted ru noff,managingwet
weatherwithgreeninfrastru ctu re,and LID

(http://cfpu b.epa.gov/npd es/stormwater/swbasicinfo.cfm).

Stormwater Management Plans

P riorto M arch10,2003,Los A ngeles C ou nty and the Los A ngeles C ou ntyFlood C ontrolD istrictwere
governed by the P hase IM u nicipalSeparate Storm SewerSystems (M S4)permitin the Los A ngeles
Basin A rea.The P hase IM S4 permitrequ ired allC ou nty facilities to comply withthe M od elP rogram
“P u blic A gency A ctivities”.This program requ ired specific BM P s for the red u ction of stormwater
pollu tantintru siontothe storm d rain system.The C ou ntyrequ ires allfield yard s,inclu dingthose located
within the A ntelope V alley,to complywiththe P hase Irequ irements thatbecame effective Febru ary 1,
2003.
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A s of A u gu st2003,StormwaterM anagementP lans(SW M P s)3were mandated tobe d eveloped toad d ress
the requ irements of the P hase IIGeneralM u nicipalNationalP ollu tantD ischarge Elimination System
(NP D ES)P ermitforregu lated smallM S4s.A ccordingto fed eralregu lations,the pu rpose of the P hase II
permitis to regu late stormwater discharges from smallM S4s.The Generalpermitrequ ires regu lated
smallM S4s to d evelopand implementaSW M P to effectively prohibitnon-stormwaterdischarges and
red u ce the discharge ofpollu tantstothe “M aximu m ExtentP racticable”.

The C ity of P almdale,C ity of Lancaster and u nincorporated Los A ngeles C ou nty areas were
au tomatically d esignated as asmallM S4 bythe U.S.EnvironmentalP rotection A gencybecau se theyare
located within an u rbanized aread efined by the C ensu s Bu reau .Unincorporated Los A ngeles C ou nty
areas thatare d esignated as u rbanized are the commu nities of Littlerock,P earlblossom and Qu artzHill.
Eachagency filed anotice ofintentto complywiththe State W aterResou rces C ontrolBoard SmallM S4
GeneralP ermitand su bmitted aSW M P in 2003.C ommu nities inthe Kern C ou ntyportionofthe Region
were notd esignated as smallM S4s,bu tinstead fallu nd erKern C ou nty’s NP D ES permitobtained in
2001.

2.4.2 Existing Projects
The A ntelope V alleyRegionhasalread yimplemented projectsthatprovid e flood protection,grou ndwater
recharge,watersu pply,and/orhabitatrestoration benefits.Otherpotentialprojects are in d evelopment
now and are beingtracked by the IRW M process.A llof these projects provid e mu ltiple benefits that
inclu d e flood protection.Table 2-3 su mmarizes IFM P rojects in the A ntelope V alley Region thatwere
previou sly su bmitted foracceptance intothe IRW M P lan.The listis notintend ed tobe acomprehensive
ord efinitive list,and itreflectsprojectsthatare invariou s stagesof d evelopment.

Table 2-3: IFM Projects in the Antelope Valley Region

Project Description Proponents Benefits
L oc alretention/d etention bas ins , s treetd rainage inlets ,
u nd ergrou nd s torm d rain pipes , and c u lverts

C ityofP almd ale

C ityofL anc as ter

Q u artz H ill

Flood : peakflow
red u c tion

Q u ality:
s ed imentation
red u c tion

W as tewater, rec yc led water, s u rfac e water, imported
waterand grou nd watermonitoring

A ntelope Valley-Eas t
Kern

L os A ngeles C ou nty
S anitation Dis tric ts

Ed ward A irForc e Bas e

Ros amond C ommu nity
S ervic es Dis tric t

P almd ale W aterDis tric t

Q u ality: water
qu ality d ata
c ollec tion

3http://www.swrcb.ca.gov/water_issu es/programs/stormwater/swmp/la_cou nty_swmp.pd f
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Project Description Proponents Benefits
A d opted M od elW aterEffic ientL and s c ape
Ord inanc es :

- C ityofP almd ale
o L and s c ape ord inanc es thatreq u ire

implementation ofirrigation weather
c ontrol, rain s hu toffs ens ors , etc .

- P almd ale W aterDis tric t
o ET/S mart, S W A Ttes ted , c ontroller

rebate program
- C alifornia W aterDis tric t–C ityofL anc as ter

o Irrigation d es ign plan (weatherbas ed
irrigation c ontrollers )

o Grad ingd es ign plan (C aptu re ofru noff
for10-yeareventreq u ired forland s c ape
areas greaterthan 5, 0 0 0 s q u are feet)

- C ityofL anc as ter
o L and s c ape ord inanc e thatreq u ire

implementation ofd ed ic ated land s c ape
watermeters , weather-bas ed irrigation
c ontrollers , s oilmanagementplans , etc .

o W aterwastingord inanc e thatprohibits
irrigation ru nofffrom properties , req u ires
leaks be remed ied , etc .

C ityofP almd ale

P almd ale W aterDis tric t

C alifornia W aterS ervic e
C ompany–C ityof
L anc as ter

C ityofL anc as ter

Flood : peakflow
red u c tion

Q u ality:
s ed imentation,
u rban ru noff
load ingred u c tion

InformationalW ebs ites /P u blic Ou treac h
- S N M P webs ite and ou treac h:

www. avwaterplan. org
www. ac wa. c om

- C ou nc ilforW aters hed H ealthwebs ite and
ou treac h:
http: //waters hed health. org/Defau lt. as px

- EP A :
http: //c fpu b. epa. gov/npd es /s tormwater/s wbas ic i
nfo. c fm

L A C ou nty W aterworks
Dis tric tNo. 40

L A C S D

C ou nc ilforW aters hed
H ealth

EnvironmentalP rotec tion
A genc y

Flood : peakflow
red u c tion

Q u ality:
s ed imentation,
u rban ru noff
load ingred u c tion

S tormwaterM anagementP lans C ityofP almd ale

C ityofL anc as ter

L os A ngeles C ou nty
(L ittleroc k, P earlblos s on
and Q u artz H ill)

Flood : peakflow
red u c tion

Q u ality: pollu tant
red u c tion
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2.5 Planned Projects
P otentialprojects su bmitted foracceptance to the 2013 Integrated RegionalW ater M anagementP lan
(IRW M P )inclu d e planned flood controlprojects forthe Regionthatmayprovid e bothflood controland
stormwater qu ality benefits.The projects pu tforward are su mmarized in Table 2-4 and are fu rther
d escribed afterthe table.

Table 2-4: Planning Projects that Provide Both Flood Control and Stormwater Quality Benefits

Project Name Proponent Description of Benefits
45thS treetEas tGrou nd water
Rec harge and Flood C ontrolBas in

C ityofP almd ale Flood : peakflow red u c tion

Q u ality: s ed imentation

A ntelope Valley W aters hed S u rfac e
Flow S tu d y

Ed ward s A irForc e
Bas e

Flood : as s es s impac ts of
s tormwaterand u ps tream flood
managementprojec ts

Q u ality: as s es s impac ts ofs ed iment
load

A venu e Q and 2 0thS treetEas t
Grou nd waterand Flood C ontrolBas in
(Q -W es tBas in)

C ityofP almd ale Flood : peakflow red u c tion

Q u ality: s ed imentation

A venu e R and Divis ion S treet
Grou nd waterRec harge and Flood
C ontrolBas in

C ityofP almd ale Flood : peakflow red u c tion

Q u ality: s ed imentation, s oilaqu ifer
treatment

BarrelS prings Grou nd water
Rec harge and Flood C ontrolBas in

C ityofP almd ale Flood : peakflow red u c tion

Q u ality: s ed imentation, s oilaqu ifer
treatment

BigRoc kC reekIn-RiverS pread ing
Grou nd s

L os A ngeles C ou nty
D epartmentofP u blic
W orks (L A C D P W )

Flood : peakflow red u c tion

Q u ality: s ed imentation, s oilaqu ifer
treatment

H u ntC anyon Grou nd waterRec harge
and Flood C ontrolBas in

C ityofP almd ale Flood : peakflow red u c tion

Q u ality: s ed imentation, s oilaqu ifer
treatment

L ittle Roc kC reekIn-RiverS pread ing
Grou nd s

L A C D P W Flood : peakflow red u c tion

Q u ality: s ed imentation, s oilaqu ifer
treatment

L ittleroc kC reekGrou nd water
Rec harge and Rec overy P rojec t

P almd ale W ater
Dis tric t

Flood : peakflow red u c tion

Q u ality: s ed imentation, s oilaqu ifer
treatment

L ittleroc kDam S ed imentRemoval P almd ale W ater
Dis tric t

Flood : peakflow red u c tion

Q u ality: s ed imentation

L owerA margos a C reekRec harge
P rojec t

C ityofP almd ale Flood : peakflow red u c tion

Q u ality: s ed imentation, s oilaqu ifer
treatment
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Project Name Proponent Description of Benefits
S tormwaterH arves ting L eonaValleyTown

C ou nc il
Flood : peakflow red u c tion, volu me
red u c tion

Q u ality: u rban ru noffload ing
red u c tion

UpperA margos a C reekFlood
C ontrol, Rec ha rge, and H abitat
Res toration P rojec t

C ityofP almd ale Flood : peakflow red u c tion, c hannel
s tabilization

Q u ality: s ed imentation, s oilaqu ifer
treatment, ars enic red u c tion

45th Street East Groundwater Recharge and Flood Control Basin

The 45thStreetEastGrou ndwaterRecharge and Flood C ontrolBasin P rojectis located in the C ity of
P almdale and inclu d es the constru ction ofanew approximately 2,083acre-feet(A F)drainage basin near
45th StreetEastand A venu e P -8on property cu rrently owned by Los A ngeles W orld A irports.By
red u cingcontaminated stormwaterru noff and captu ringpeakflows,bothflood controland waterqu ality
benefitswou ld be provid ed.The projectwillalsoad d approximately208acresofnewwildlife habitat.

Antelope Valley Watershed Surface Flow Study

The A ntelope V alley W atershed Su rface Flow Stu d ywillcharacterize the A ntelope V alley su rface water
flow from the San Gabrieland TehachapiM ou ntains to Rosamond and Rogers Lakes.The stu d y will
d etermine the amou ntof flow in the tribu taries,d etermine healthof lakebed s,and d etermine how mu ch
wateris requ ired to eitherkeepthem healthy ormake them healthy.The stu d y willalso d etermine the
impacts of implementingcu rrentand fu tu re proposed waterdiversion/removalprojects and impacts of
continu ed retention basin d evelopment.The stu d y willqu antify potential effects of fu tu re flood
managementprojects and consid erthe influ ence of sed imentload s to the d rylake bed s.Byassessingthe
impacts of stormwater,u pstream flood managementprojects and sed imentload s bothwaterqu ality and
flood controlbenefitswou ld be provid ed.

Avenue Q and 20th Street East Groundwater and Flood Control Basin (Q-West Basin)

The Q-W estBasinprojectis located in the C ity of P almdale and entails the acqu isitionand constru ction
of an approximately 1,612 A Fd etention basin located between A venu e P -12 and A venu e Q from 20th
StreetEastto30thStreetEast.Thisprojectwou ld create approximately 161 acres of new wildlife habitat
and improve waterqu ality as aresu ltof red u cingcontaminated stormwaterru noff.By captu ringpeak
flows and red u cing sedimentload s,the projectwou ld provid e both flood controland waterqu ality
benefits.

Avenue R and Division Street Groundwater Recharge and Flood Control Basin

The C ityof P almdale proposes to constru cta950 A Fbasinon93acres located atthe northeastcornerof
A venu e R and D ivision St.inclu d ing allnecessary and associated grading,inlet/ou tlet stru ctu res,
spillway,and storm d rainpipingas partofits stormwatercollectionand conveyance system.The project
has the ability to provid e forwildlife habitat,conservation,and stormwatercaptu re.By captu ringpeak
flows and red u cingcontaminated stormwaterru noff,bothflood controland waterqu alitybenefits wou ld
be provid ed.

Barrel Springs Groundwater Recharge and Flood Control Basin

The BarrelSprings Grou ndwaterRecharge and Flood C ontrolBasin P rojectis located in the C ity of
P almdale and consistsof constru ctionofan878A Fd etentionbasininthe BarrelSpringsareau pstream of
Old Harold Road and 25thStreetEast,on a40-acre,C ity-owned property.The projectwou ld provid e
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flood controland waterqu ality benefits forthe C ity of P almdale by captu ringpeakflows,red u cing
contaminated stormwater ru noff and increasing soilaqu ifer treatment.The projectwillalso create
approximately40 acres ofhabitat.

Big Rock Creek In-River Spreading Grounds

The BigRockC reekd rainage areais 23 squ are miles.The creekru ns from the San GabrielM ou ntains
northinto the A ntelope V alley.The Los A ngeles C ou ntyFlood C ontrolD istrict(partof the LA C D P W )
proposes to d evelopaspreadinggrou nd facility nearthe San GabrielM ou ntain foothills in ord erto
increase grou ndwaterrecharge.The facility willinclu d e earthen levees in and adjacentto the creekto
captu re and recharge stormwaterfrom the creekinto the grou ndwaterbasin.By captu ringpeakflows,
red u cingcontaminated stormwaterru noff and increasingsoilaqu ifertreatment,bothflood controland
waterqu alitybenefitswou ld be provid ed.

Hunt Canyon Groundwater Recharge and Flood Control Basin

The Hu ntC anyon Grou ndwaterRecharge and Flood C ontrolBasin P rojectis sponsored by the C ity of
P almdale and entails constru ction of a new 3,000 A F d etention/recharge basin,located sou th of
P earblossom Highway at57thStreetEast.The basin wou ld be u sed to store aqu ed u ctwaterto allow
recharge intothe aqu ifer,and itwou ld actas ad etentionbasin d u ringsevere storms thu s providingflood
controlbenefits.A pproximately300 acres ofnewwildlife habitatwou ld be created byconstru ctionofthis
project.The projectwou ld also provid e waterqu ality benefits by red u cing contaminated stormwater
ru noff.

Littlerock Creek In-River Spreading Grounds

The LittlerockC reekIn-RiverSpreadingGrou nd s is sponsored byLA C D P W and consists ofaspreading
grou nd facility nearthe San GabrielM ou ntain foothills in ord erto increase grou ndwaterrecharge.The
facilitywillinclu d e earthen levees in and adjacentto the creekto captu re and recharge stormwaterfrom
the creekintothe grou ndwaterbasin.D evelopinganin-stream grou ndwaterrecharge facilitywillincrease
grou ndwaterrecharge by an estimated 7,600 A Fperwet-year.This projectwillimprove the healthand
long-term su stainabilityofthe basin,increase localgrou ndwatersu pplies,red u ce the Region’sreliance on
waterimports,and provid e flood controland waterqu alitybenefits.

Littlerock Creek Groundwater Recharge and Recovery Project

The LittlerockC reekGrou ndwaterRecharge and Recovery P roject(LC GRRP )is sponsored by P almdale
W aterD istrictand involves grou ndwaterrecharge u singimported water,localstormwaterru noff,and
recycled water from the P almdale W RP .The Littlerock C reekGrou ndwaterRecharge and Recovery
P rojectwou ld be aru n-ofriverrecharge project,u tilizingthe existingactive natu ralchannelsystem and a
series of shallow recharge basins in the adjacentfloodplain to recharge State W ater P rojectwater,
stormwater,and recycled water.The recharge and recovery capacities of the projectare projected to be
abou t43,000 A F per year(A FY)and 14,000 A FY,respectively.P reliminary grou ndwatermod eling
stu dies have d emonstrated thatthe LC GRRP willsu bstantially red u ce d rawdown of the aqu iferin the
P almdale W aterD istrict’s service areaand in areas su rrou ndingthe project.The recharge projectwill
provid e flood controland water qu ality benefits by captu ring peak flows,red u cing contaminated
stormwaterru noffand increasingsoilaqu ifertreatment.

Littlerock Dam Sediment Removal

The LittlerockD am SedimentRemovalP rojectwillremove u pto 900,000 cu bic yard s of sedimentthat
has been accu mu lated from ru noff into LittlerockReservoir,and u pto 40,000 cu bic yard s on an annu al
basis afterthe initialsedimentis removed.The projectwou ld provid e waterqu ality and flood control
benefits byred u cingsedimentand increasingpeakflow captu re d u ringcertaintimes of year.The project
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also inclu d es agrad e controlstru ctu re thatwillprotectthe id entified habitatof the endangered A rroyo
toad.

Lower Amargosa Creek Recharge Project

The LowerA margosaC reekRecharge P rojectislocated in C ityof P almdale and consists of d evelopment
of in-stream recharge of waterfrom the State W aterP rojectblend ed withrecycled water.The project
wou ld provid e more than 1,000 A F of d etention basin.The d etention basin willcaptu re peakflows,
red u ce contaminated stormwaterru noff and increase soilaqu ifertreatment,providingflood controland
waterqu alitybenefits.

Stormwater Harvesting

The StormwaterHarvestingP rojectinclu d es the constru ction of stormwatercollection and conveyance
facilities,waterfiltration d evices,and cisternsand collectiontanks.Throu ghad vanced filtrationmethod s,
this projectcan be expand ed to create potable waterforresid entialu ses.Once fu lly implemented,itis
estimated thatwaterconservation of u pto 25 A FY cou ld be realized.The projectwillprovid e flood
controland waterqu alitybenefitsbycaptu ringpeakflowsand red u cingu rbanru noffloading.

Upper Amargosa Creek Flood Control, Recharge, and Habitat Restoration Project

This project’s proposed improvements inclu d e:expandingthe size and capacity of the natu ralrecharge
area;d evelopingand preservingan ephemeralstream habitat;channelization of A margosaC reek(soft
bottom);and providingagrad e separation of 20thStreetW estoverA margosaC reek.The projectwill
increase captu re of 14,600 to 53,600 A FY and provid e 20 acres of flood protection capacity.The project
willalso create 25acres of open space/habitat.By captu ringpeakflows,providingchannelstabilization,
red u cingstormwaterru noffand increasingsoilaqu ifertreatment,flood controland waterqu alitybenefits
willbe provid ed.
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3 Potential Opportunities, Constraints, and IFM Strategies
The characteristics of the region provid e backgrou nd into u nd erstandingthe potentialopportu nities as
wellas constraints ford evelopingIFM solu tions forthe Region.Flood managementprojectsare planned
and implemented to red u ce risktopu blic safetyand propertywhile maximizingotherbenefits like water
su pply and environmentalrestoration.Forevery “problem”,whichcan be thou ghtof as an u nd esirable
condition,there are “opportu nities”thatoffer chances for improvementand “constraints”thatlimit
implementation.The A ntelope V alley inclu d es flatvalleys withnu merou s allu vialfans thathave u rban
d evelopmentsu rrou nd ed by rainfall-collectingsteepterrain. The geographic as wellas meteorologic
conditions are cond u cive to su d d en flooding.The semi-arid climate,wherein totalrainfallis typically
concentrated in afew shortmonths,ad d s to the u ncertainty of flood prediction.In ad dition,the u niqu e
issu es associated withthe watershed conditions limitthe application of conventionalflood management
solu tions. The Region’s flood managementopportu nities/constraints may be divid ed into fou rmajor
categories:(1)physicalconditions,(2)regu latory,(3)land-u se,and (4)environmental/biological.

3.1 Valley Opportunities and Constraints

Physical

D ifferentphysicalfeatu res d efine the types of floodingissu es since theygreatlyinflu ence the response of
the watershed.The natu re of the floodingcreated by the topographyalso resu lts in differentconstraints
and limitsthe abilitytoapplydifferentconventionalsolu tions forflood hazard mitigation.

Table 3-1: Physical Flood Management Opportunities and Constraints

Opportunity/Constraint Relevance

C los ed waters hed s ys tem withno ou tletto the
oc ean s u c hthatstormwateris rec harged in foothills
orevaporated from d rylakebed s

L imits s u itable loc ations forrec harge

P lanningis d iffic u ltbec au s e waters hed has
a u niqu e res pons e relative to rainfall
events thatis d iffic u ltto pred ic t

Exis tingroad wayand u tility c ros s ings c reate
hyd rau lic c onveyanc e limitations (e. g. , C alifornia
aqu ed u c t, H ighway14, etc . )

H yd rau lic limitations repres entpotential
targetareas forfixes thatmayred u c e
flood ingand s ed imentation

Exis tingfac ilities and s tru c tu res are loc ated within
the flood plain

N eed to d efine exis tingflood ris kfrom
exis tingfac ilities /u s es within the flood plain

S ed imentd eliveryoc c u rs withflood flows from
foothillareas

Exc es s ive s ed imentd elivery c au s es
d epos ition atd owns tream loc ations with
flatters lopes

H ighs ed imentyield s “bu lk”the flood
waters and inc reas e d epthofflood ing

L imited topographic relief/s lope thatlimits hyd rau lic
c onveyanc e

C onveyanc e c hannels izes willinc reas e
fu rtherd owns tream within the waters hed
bec au s e ofred u c ed s lopes

S oils/geologyare primarilyallu viald epos its thatare
highlyerod ible

C hannelmigration rou tinelyoc c u rs

Eros ion hazard s ford evelopmentad jac ent
to c hannels
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S pec ialized geographic /geomorphic featu res whic h
inc lu d e allu vialfans , bajad as , and playas

H yd rau lic c ond itions are u niqu e (i. e . , as
c ompared to riverine s ys tems )and
c onventionalflood managements olu tions
are notapplic able

Topographic featu res res u ltin s teeps lopes in the
mou ntains/foothills and extremelyflats lopes on the
valleyfloors

C hanges in hyd rau lic c onveyanc e and
s ed imentd eliverybec au s e ofthe c hange in
s lopes

Regulatory

The existingregu lationsrelated tofloodplainmanagementand flood controlinflu ence the existinglevel
offlood protectionprovid ed tothe commu nity.

Table 3-2: Regulatory Flood Management Opportunities and Constraints

Opportunity / Constraint Reference

No regionalflood agenc ies exis totherthan L A &
Kern C ou nties

Flood ingproblems within A ntelope Valley
are u niq u e to the valleyand d ifferentfrom
the c oas talareas whic hare influ enc ed
primarilybyriverine flood s ou rc es

C omprehens ive mas terplan req u ired that
reflec ts the regionaland integrated thou ght
proc es s forflood managementand
environmentalc ons id erations

FEM A /NFIP req u irements forc ommu nityflood plain
regu lations apply

NFIP req u irements have the mos tinflu enc e
on flood plain res tric tions

No s pec ialized d es ign s tand ard s ford es ert
d rainage orflood protec tion/flood management

Differents tand ard s are req u ired forthe
valleytypes offlood hazard s and the
potentialavailable s olu tions

S pec ialized manu alofc riteriaand
s tand ard s s hou ld be d eveloped ford es ert
d rainage whic henc ompas s es the
hyd rology, s ed iment/eros ion, and u niq u e
hyd rau lic c ond itions (bas ed on d es ign work
in s imilard es ertareas ofthe S ou thwes t)

A c c u rac yofflood hazard mappingforvalleyfloor
and allu vialfans has u nc ertainty

Flood ingand s ed imentation on allu vialfans
are c omplex proc es s es thatare d iffic u ltto
s imu late nu meric ally(mod el)

A llu vialfan flood ingpres ents u niq u e
problems in terms ofq u antifyingflood
hazard s , as s es s ings ed imenttransport
c harac teris tic s , d evis ingreliable flood
protec tion s c hemes , and evalu ating
impac ts ofvariou s projec ts on flow and
s ed imentd ynamic s

W aterqu alitylimitations and res tric tions are bas ed
on the Bas in P lan and id entified TM D L s

W aterq u alityres tric tions s hou ld be
implemented as partofthe regional
plannings olu tion
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Land Use

Existingland u se and fu tu re proposed d evelopmentshou ld be closelycoordinated withthe existing
mapped flood hazard s.Land u se restrictionsare one ofthe primarytools forfloodplainmanagementin
ord ertored u ce flood risks.

Table 3-3: Land Use Management Opportunities and Constraints

Opportunity/Constraint Relevance

Variou s u rban/c ommerc ialland u s e and ad d itional
manmad e enc roac hments are loc ated within the
flood plain

L imitations ofd evelopmentand land u s e
res tric tions are need ed within ac tive flood
hazard zones

Environmental/Biological

Existingbiologicalresou rceswithinthe floodplaincorrid orpresentanopportu nitytointegrate the
preservationofthese resou rcesintoregionalplanningefforts.However,these resou rces canalso
representconstraintsintermsofthe typesofsolu tionsthatcanbe u sed forflood mitigationand interms
ofhighercosts.

Table 3-4: Environmental/Biological Flood Management Opportunities and Constraints

Opportunity/Constraint Relevance

Environmentalpermittinglimitations for
ac tivities /s tru c tu res within the flood plain (i. e. ,
end angered s pec ies )

A d d itionalc os ts and /orlimitations on the
potentials olu tions available

A n A ntelope Valley S ignific antEc ologic alA rea
(S EA )is loc ated within the c entralportion ofthe
A ntelope Valley, primarilyeas tofthe c ities of
P almd ale and L anc as ter;itinc lu d es the tribu tary
c reeks to L ittle Roc kand BigRoc kC reeks (partially
within U. S . Fores tS ervic e land )d owns tream to the
valleyfloorand northward ac ros s the historic
flood plain zones to Ros amond , Bu c khorn, and
Rogers d rylakes on the L os A ngeles /Kern C ou nty
bou nd ary

Exis tingflood plains and s treams ,
partic u larlyins id e the S E A , are valu able
biologic alres ou rc es

3.2 Potential IFM Strategies
C ommonly-u tilized IFM strategiesthatare applicable to A ntelope V alleyare presented below.
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Strategy Application No.1 - Watershed Management Planning
IFM Objectives / Principles:

L and u s e planning

L ID polic ies

Natu ralres ou rc e

pres ervation

S u s tainable d evelopment

W aterqu ality

Ru noffmanagement

Description of Representative Actions / Elements:
A pply c ore u nd erlyingwaters hed managementplanninggu id elines in d evelopingthe propos ed s trategies
and infras tru c tu re forfu tu re d evelopment. Thes e gu id elines wou ld ens u re thatd evelopment(i)mimic s
exis tingru noffand infiltration patterns within the projec tarea, (ii)d oes notexac erbate peakflow rates or
watervolu mes within ord owns tream ofthe projec tarea, (iii)maintains the geomorphic s tru c tu re ofthe
majortribu taries within the projec tarea, (iv)maintains c oars e s ed imentyield s , s torage and transport
proc es s es , (v)u s es a varietyofs trategies and programs to protec twaterqu ality, and (vi)ac knowled ges
d owns tream benefic ialu s es . The princ iples refine the planningframeworkand id entifykeyphys ic aland
biologic alproc es s es and res ou rc es atboththe waters hed and s u b-bas in level. The W aters hed P lanning
P rinc iples foc u s als o on the fu nd amentalhyd rologic and geomorphic proc es s es ofthe overallwaters hed s
and ofthe s u b-bas ins . Thes e princ iples c an be u tilized to gu id e the initialplanningofthe d evelopment
program relative to waters hed res ou rc es and to minimize impac ts thereto throu ghc arefu lplanningby
integratingthe initialbas eline tec hnic alwaters hed as s es s ments . N on-s tru c tu ralwaters hed protec tion
planningprinc iples wou ld inc lu d e minimization ofimperviou s areas /pres ervation ofopen s pac es and
d epend entnatu ralhabitats , prioritization ofs oils ford evelopmentand infiltration, and es tablis hmentof
riparian bu fferzones . Examples ofwaters hed planningprinc iples thatc an be u s ed inc lu d e:
Principle 1 – Recognize and account for the hydrologic response of different terrains at the sub-basin and
watershed scale.
Principle 2 – Emulate, to the extent feasible, the existing runoff and infiltration patterns in consideration of
specific terrains, soil types and ground cover.
Principle 3 – Address potential effects of future land use changes on hydrology.
Principle 4 – Minimize alterations of the timing of peak flows of each sub-basin relative to the mainstem
creeks and important creek tributaries.
Principle 5 – Maintain and/or restore the inherent geomorphic structure of major tributaries and their
floodplains.
Principle 6 – Maintain coarse sediment yields, storage and transport processes.
Principle 7 – Protect water quality by using a variety of strategies, with particular emphasis on natural
treatment systems such as water quality wetlands, swales and infiltration areas and application of Best
Management Practices within development areas to assure comprehensive water quality treatment prior
to the discharge of urban runoff into the floodplain corridor
Potential Benefits:

Integrated land planningproc es s withwaters hed fu nc tions

M anaged ru nofffrom d evelopmentand c ommerc ialwaters hed ac tivities

M aintain natu ralru noffproc es s

M inimize longterm maintenanc e c os ts within flood plain

P rotec td owns tream benefic ialnatu ralbiologic alproc es s es
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Strategy Application No.2- Floodplain Management
IFM Objectives / Principles:

Integrated land u s e planning
Natu ralflood plain c orrid orpres ervation
S ed imentmanagement/stream s tability
Natu rals treambed grou nd waterrec harge

Description of Representative Actions / Elements:
Fac ilitatingimproved alignmentand c oord ination between land u s e and flood managementwou ld res u ltin
betteru nd ers tand ingofflood ris kand potentialimpac ts to propos ed d evelopments , as wellas improved
d ec is ion making. S pec ific ally, flood ris kinformation has the potentialto influ enc e land u s e polic y d ec is ions
related to d evelopingand expand ingc ommu nities within aflood plain, whic hwou ld res u ltin red u c tions to
flood d amage c laims and long-term O& M c os ts on projec ts . A tthe plannings tage, ad d itionalmeas u res
mightbe inc orporated into the initialpropos ed projec ts thatc ou ld provid e c ommu nitybenefits , s u c has
s etbac kareas thatac tas greenways ortrails , and greatlyred u c e the need to retrofitorreplac e
u nd ers ized infras tru c tu re in the fu tu re. Too often, regionaland land u s e polic ymakers realize flood ris k
and ec onomic los s es onlyaftera d amagingflood event. S ome ofthe ad d itionalac tions as s oc iated with
this item inc lu d e d efininginc reas ed flood ways to limitd evelopmentalongthe flood plain fringe, flood plain
retreatthrou ghpu rc has e ofproperties within the flood plain, and ens u ringthatd ifferentland u s es are
c ompatible withthe flood plain ris ks .
Potential Multiple Water Resource Benefits:

Red u c tion in flood d amage s u bs id ies to c hronic flood loc ations
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Strategy Application No.3 – Stream Stabilization

IFM Objectives / Principles:
S ed imentc ontrol
Inc reas ed flood plain c apac ity
W aterqu ality
Red u c e negative impac ts ofs ed iment
d epos ition d owns tream

Description of Representative Actions / Elements:
C hanneleros ion, withs u bs tantialstream inc is ion, c an be alarge c ontribu torofs ed imentto d owns tream
rec eivingwaters and d epos ition in portions ofc hannels thatred u c e flood c apac ity. In ad d ition, inc reas ed
s ed imenttransportwill“bu lk”the ru noffflows in the c hanneland fu rtherd iminis hthe flood c onveyanc e
c apac ity. W aters hed bas ed regionalstu d ies /inves tigations ofthe flu vialproc es s es and waters hed
s ed imentyield s as wellas geomorphic as s es s ments/monitoringc an evalu ate thos e c ritic alloc ations
within the waters hed thatreq u ire s tabilization. S tream eros ion and s ed imentation ad vers elyimpac twater
qu alitybenefic ialu s es ofboththe s tream and the rec eivingwaters , and s ed imentTM D L . S tabilization of
the natu ralallu vialc hannels ys tem to eliminate fu tu re eros ion ofthe s treambed and s treambankwill
as s is tin c ritic alc hannelareas as amajors ed iments ou rc e as wellas d is ru ptingthe los s ofvegetative
habitatwithin the flood plain. D etailed s treambed s tabilityas s es s ments provid e partofthe tec hnic al
s u pportforthe evalu ation ofthe benefits ofand opportu nities foralternative s tream s tabilization /
res toration tec hniqu es to ens u re thatthe natu ralgeomorphic and flu vialproc es s es are maintained in
balanc e. S tream s tabilization and s ed imentc ontrolefforts s hou ld als o rec ognize benefic iald owns tream
impac ts ofs ed imenttransport.

Potential Benefits:
M inimize maintenanc e in flood plains
Red u c e longterm operations c os ts
Red u c e apparentpeakd is c harge throu ghred u c ed s ed imentbu lking
Red u c e los s ofland
Improve rec harge in s treambed
Red u c e s ed imentd epos ition in riverine /es tu arine habitatareas
Rec ognize benefic iald owns tream impac ts ofs ed imenttransport
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Strategy Application No. 4 – Watershed Sediment Control / Erosion Management
IFM Objectives / Principles:

L and u s e planning
Developments u s tainability
W aterqu alityenhanc ement

Description of Representative Actions / Elements:
S oilis c ons id ered awaterpollu tantbec au s e itc an s ignific antlyaffec twateru s ed forpu blic c ons u mption,
rec reation and habitat. Therefore, the mos teffec tive wayto c ontrols oileros ion is atits s ou rc e. Eros ion
c ontrolbes tmanagementprac tic es (BM P s )are req u ired on allland d is tu rbanc e s ites to provid e a
d efens e agains ts oileros ion in ad d ition to d ifferentc ommerc ialac tivities within the waters hed . W aters hed
planningthatimplements d ifferentBM P s c an be applied , as wellas the mod ific ation ofc ommerc ial
ac tivities to minimize s ed imentd is tu rbanc es . There are als o natu ralareas whic hmaybe d e-s tabilized
and be a s ignific ants ed iments ou rc e whic hreq u ire s pec ialized treatments to red u c e the amou ntof
s ed imentprod u c tion. S ed imentc ontrolefforts s hou ld als o rec ognize benefic iald owns tream impac ts of
s ed imenttransport.
Potential Benefits:

Rec eivingwaters improved waterq u ality
Red u c e flood ingthrou ghred u c ed s ed imentbu lkingofflows
Red u c tion ofs ed imentd epos ition in u nd es irable loc ations within flood plain
Rec ognize benefic iald owns tream impac ts ofs ed imenttransport

Strategy Application No.5 – Multi-Function Flood Storage / Recharge Basins
IFM Objectives / Principles:

Flood red u c tion
Grou nd waterrec harge
S tormwaterrec yc ling/alternative waters ou rc e

Description of Representative Actions / Elements:
Regionalwaters hed evalu ation and planningto provid e flood peakflow attenu ation throu gheitheroff-
c hannelorad jac entin-c hanneltemporaryflood volu me s torage. The red u c tion in peakflow rates will
minimize d owns tream flood ing. In ad d ition, the s tored flood ru noffvolu mes c an be rec harged into the
aqu iferto enhanc e grou nd waters u pplies . C oord ination withgrou nd watermanagementagenc ies s hou ld
be performed on awaters hed bas is to d etermine the optimu m loc ation to ens u re thatmaximu m rec harge
c an be provid ed to the aqu ifers inc e d ifferentareas ofthe waters hed maynotprovid e anybenefitto
grou nd waters u pplies . C oord ination ofbothgrou nd waterand flood benefits is nec es s aryas partof
ad vanc e planningwithmu ltiple agenc ies . In ad d ition, flood plain enlargementc an res u ltin inc reas ed
habitatc orrid ors as wellas improvingthe in-c hannelflood s torage c apabilities .
Potential Benefits:

Red u c ed flood ingd owns tream
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S tormwaterrec yc lingand ad d itionalwaters ou rc e c aptu re

Strategy Application No.6 – Urban Water Quality Treatment / Retention
IFM Objectives / Principles:

W aterreu s e /rec yc ling
Grou nd waterrec harge
Natu ralflood plain
protec tion
S tream s tabilization
W aterqu alitytreatment
Urban flood management

Description of Representative Actions / Elements:
M anagementofu rban s tormwaterru noffand the as s oc iated waterqu alityas wellas inc reas ed ru noff
q u antities impac tingthe natu ralflood plain c orrid ors whic hres u ltin avarietyofimpac ts , notju s tinc reas ed
flood ing. P rojec ts involvingthe c aptu re ofd ryweatherflows provid e an opportu nityto rec yc le this water
s ou rc e, often c ons id ered awas te-s tream in the pas t
Potential Benefits:

Improved waterqu alityand red u c ed impac ts to d owns tream rec eivingwaters

Res toration ofnatu ralflood plain fu nc tions

Red u c ed impac ts ofu rban hyd romod ific ation
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Strategy Application No. 7 – Floodplain Habitat Corridor Preservation / Buffer
IFM Objectives / Principles:

Vegetation bu ffer
H abitatpres ervation
S tream c orrid ors tabilization

Description of Representative Actions / Elements:
W etland s and flood plain vegetation c an provid e ahyd rologic bu fferto waters hed res pons es throu gh
red u c ed veloc ityand inc reas ed time. The waters hed vegetation c an bu fferthe intens ityofrainfallevents
and the c orres pond ingwaters hed res pons e, whic hc an red u c e flood ingd owns tream . The pres ervation of
natu ralvegetation red u c es waterflow c onnec tivitybyinterru ptings u rfac e flows ofwater.
Potential Benefits:

Red u c tion ofs treambank/streambed eros ion throu ghnatu ralprotec tion
Enhanc ed wild life habitatbenefits
Natu ralwaterqu alitybiologic alu ptake benefits
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Strategy Application No. 8 - Enhanced Floodplain Storage / Recharge
IFM Objectives / Principles:

Flood plain pres ervation
Flood s torage /grou nd water
rec harge
P eakflow red u c tion
Flood ingred u c tion
M aintenanc e ofnatu ralhyd rologic
proc es s es

Description of Representative Actions / Elements:
Us e ofthe flood plain to provid e temporaryin-c hannels torage to red u c e peakflow rates d owns tream . The
id entific ation ofpotentialflood s torage areas within the flood plain involves integratingwetland and
flood plain benefic ialfu nc tions into flood plain managementplanning. P rotec tion offlood plain and wetland
vegetation from eros ion is partic u larlyimportantforhighveloc ityareas
Potential Benefits:

Enhanc ed grou nd waters u pplies
N ew waters ou rc e
H abitatenhanc ementand inc reas ed c orrid orwid th

Strategy Application No. 9 - Coordination between programs/agencies for water management and
flood management planning.
IFM Objectives / Principles:

C ommu nic ation between agenc ies

within waters hed

W aters hed planninggu id anc e /

regu lations

Enhanc ed waters u pplies

W atermanagement

D es c ription ofRepres entative A c tions /Elements :
Improvingc oord ination between regionalwatermanagementand flood managementplanningis akey
s trategyto inc reas e implementation ofIFM projec ts . Exis tingplanninggrou ps and foru ms s hou ld be
u tilized to the extentpos s ible. By c oord inatingwaterand flood managementplanningwithbalanc ed
repres entation, a c ommon u nd ers tand ingofflood management, waters u pply, waterqu ality,
environmentalsteward s hip, pu blic s afety, and ec onomic s u s tainabilityfac tors maybe d eveloped . W here
pos s ible, polic y c hanges thatpromote this holistic approac hto IFM s hou ld be propos ed and s pons ored
(e. g. , c hanges to exis tingIRW M legis lation). In ad d ition, c oord ination in the waters hed planningproc es s
provid es the opportu nityto optimize the benefits ofjoint-u s e regionalfac ilities to maximize water
res ou rc es as wellas flood mitigation benefits .
Potential Benefits:

M aintaininganatu ralwaters hed res pons e

Inc reas ed grou nd waterreplenis hment

Red u c ed flood d amage

Red u c tion in flood maintenanc e
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Strategy Application No. 10 - Watershed / floodplain information management and data exchange
IFM Objectives / Principles:

C ommu nic ation between agenc ies within

waters hed

C ommu nityinvolvement

Inc reas ed waters hed monitoring

Description of Representative Actions / Elements:
Improvingthe waters hed d atabas e to ens u re thatd ifferentwaters hed s takehold ers have ac c es s to the
available information and s tu d ies beingperformed . The s haringand the exc hange ofd ata, information,
knowled ge amongexperts , generalpu blic , polic ymakers , and flood plain managers in atransparent
manneris es s entialforc omprehens ive planningand effec tive management. S ignific ants tu d ies and
mappinginformation are beingd eveloped within the waters hed withs ingle fu nc tions , bu tthey c ou ld
bec ome avalu able regional, integrated as s etifs hared withotheru s ers and c ou ld helpto red u c e c os ts .
Fragmentation ofd atais c ommon, and provid inga c ommon d atarepos itoryand managers u pports the
tec hnic alfou nd ation forc omprehens ive planning.
Potential Benefits:

Improved trac kingand monitoringofwaters hed c harac teris tic s

Red u c tion in d ataac q u is ition need s

Enhanc ed c ommu nityinvolvementin waters hed , inc lu d ingac tive partic ipation in d ata c ollec tion

3.3 Community Rating System (CRS) Participation
The NationalFlood Insu rance P rogram (NFIP )C ommu nityRatingSystem (C RS)is avolu ntaryprogram
thatcommu nities canparticipate into encou rage implementationof floodplainmanagementactivitiesthat
exceed the minimu m NFIP standard s.These minimu m standard s specifythatcommu nities(1)incorporate
the requ irements into theirsu bdivision,zoning,and otherland u se ordinances orbu ildingcod es or(2)
adoptaseparate floodplainmanagementordinance.The standard sinclu d e the followingrequ irements:

SpecialFlood Hazard A reas(SFHA s)-d evelopmentmu sthave apermitfrom the commu nity.

V Zones -these are areas alongcoasts su bjecttoinu ndationbythe 1% annu alchance flood with
ad ditionalhazard sassociated withstorm-ind u ced waves.D evelopmentis discou raged,thou ghnot
prohibited;and itis requ ired thatthe lowesthorizontalstru ctu ralmemberbe above the Base
Flood Elevation(BFE)and be bu iltonpiles orcolu mns orotherwise properlyanchored to resist
erosion.A d ditionally,areasbelowthe BFE mu sthave breakawaywalls.

The C RS allows nu mericalscoringof the differentfloodplain managementactivities in ad dition to the
above listed requ irements.Scores above the minimu m NFIP requ irements are eligible forred u ctions in
flood insu rance premiu ms.C RS discou nts foreligible commu nities on flood insu rance premiu ms range
from 5% to 45%.Those discou nts provid e an incentive fornew flood protection activities thatcan help
protectlivesand propertyinthe eventofaflood.

Flood insu rance premiu m rates are discou nted to reward commu nityactions thatmeetthe three goals of
the C RS:(1)red u ce flood damage to property;(2)strengthen and su pportthe insu rance aspects of the
NFIP ;and (3)encou rage a comprehensive approach to floodplain management.Based on the total
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nu mberof points earned,the C RS places acommu nityinto one of ten “C lasses.”The discou nton flood
insu rance isbased on the C lass.A generalindication of the points requ ired foreachC lass d esignationas
wellas the correspondinginsu rance premiu m red u ction is illu strated in Table 3-5.Forexample,if the
commu nity earns 4,500 ormore points itis placed in C lass 1,and qu alifyingproperty owners in the
floodplainreceive a45% discou nt.Ifacommu nity d oes notapplyorfailstoreceive atleast500 points,it
is placed in C lass 10,and property owners getno discou nt.The C ou nty of Los A ngeles has been a
participantin the C RS since 1991 and has qu alified foraC RS C lass ratingof 7,fora15% discou nton
flood insu rance inSFHA s.

Table 3-5: CRS Class and Insurance Premium Reduction

Credit Points Rate Class
Premium Reduction

SFHA*
Premium Reduction

Non-SFHA*

4, 50 0+ 1 45% 10%

4, 0 0 0 –4, 499 2 40% 10%

3, 50 0 –3, 999 3 35% 10%

3, 0 0 0 –3, 499 4 30% 10%

2 , 50 0 –2 , 999 5 25% 10%

2 , 0 0 0 –2 , 499 6 20% 10%

1 , 50 0 –1 , 999 7 15% 5%

1 , 0 0 0 –1 , 499 8 1 0% 5%

50 0 –999 9 5% 5%

0 –499 10 0 0
*S FH A =S pec ialFlood H azard A rea

The C RS C lasses are based on 19differentcred itable flood managementactivities thatare organized
u nd er fou r general categories which inclu d e:(1) 300-pu blic information,(2) 400-mapping and
regu lations,(3)500-flood damage red u ction,and (4)600-flood prepared ness.C red itpoints are assigned
to the differentactivities as shown inTable 3-6 based u pon the extentto whichan activityad vances the
three goals of the C RS.A given commu nity can choose to u nd ertake some orallofthe 19differentC RS
activities,bu tthe commu nityis requ ired d o A ctivity310,Elevation Certificate, ataminimu m;and ifthe
commu nity has d esignated repetitive losses then itmu stalso do A ctivity 510,Floodplain Management
Planning.A llthe otheractivitiesare optional.

Section 401 of the Coordinator’s Manual is importantrelative to the specific flood hazard s in the
A ntelope V alleybecau se this section discu sses the ad ditionalcredits formapping“specialflood hazard s,”
recognizingthatthe mappingand regu latory standard s of the NFIP d o notad equ ately ad d ress allflood
problems.C ommu nities may receive cred its formapping,preservingopen space,and regu latingnew
d evelopmentin areas su bjectto the followingseven specialflood-related hazard s:(1)u ncertain flow
paths,(2)closed basinlakes,(3)ice jams,(4)land su bsid ence,(5)mu d flow hazard s,(6)coastalerosion,
and (7)tsu namis.Locally,the A ntelope V alley is su bjectto the hazard of “u ncertain flow paths”d u e to
the existence of allu vialfans in the Region. Table 3-6 indicates the C RS activities and the potential
pointsthatmaybe award ed forimplementingthese activities.

December 2013 37



• 

Antelope Valley IRWMP 2007 Update

Task 2.3.7 Integrated Flood Management Plan DRAFT

Table 3-6: CRS Activities and Points Awarded

Activity

Maximum
Possible
Points

1

Maximum
Points

Earned
2

Average
Points
Earned

Percentage of
Communities

Credited

300 Public Information Activities

310 Elevation C ertific ates 116 116 46 10 0%

320 M apInformation S ervic e 90 7 0 63 93%

330 Ou treac h P rojec ts 350 1 7 5 63 90%

340 H azard Dis c los u re 8 0 57 14 68 %

350 Flood P rotec tion Information 125 98 33 92%

360 Flood P rotec tion A s s is tanc e 110 65 49 41%

37 0 Flood Ins u ranc e P romotion 110 0 0 0%

400 Mapping and Regulations

410 Flood plain M apping 8 0 2 58 5 65 50%

420 Open S pac e P res ervation 2 , 0 2 0 1 , 548 47 4 68 %

430 H igherRegu latory S tand ard s 2 , 0 42 7 8 4 214 98 %

440 Flood DataM aintenanc e 222 1 7 1 54 8 7 %

450 S tormwaterM anagement 7 55 540 119 8 3%

500 Flood Damage Reduction Activities

510 Flood plain M gmt. P lanning 622 2 7 3 123 43%

520 A c q u is ition and Reloc ation 1 , 90 0 1 , 7 0 1 136 23%

530 Flood P rotec tion 1 , 60 0 632 52 11%

540 Drainage S ys tem M aintenanc e 57 0 449 214 7 8 %

600 Flood Preparedness Activities

610 Flood W arningand Res pons e 395 353 144 37 %

620 L evees 235 0 0 0%

630 Dams 160 0 0 0%
1 The maximu m pos s ible points are bas ed on the 20 13 C oord inator’s M anu al
2 The maximu m points earned are c onverted to the 20 13 C oord inator’s M anu alfrom the highes tc red its attained by a

c ommu nityas ofOc tober1 , 2 0 11 . Growthad ju s tments and new c red its for20 13 are notinc lu d ed .

3.3.1 Cost and Benefits for Participation in CRS
A lthou ghthere is no fee charged to apply forparticipation in the C RS,the commu nity stillincu rs costs.
These costs are associated withimplementingcreditable floodplain managementactivities and the staff
time need ed to d ocu mentthose activities.The costs also inclu d e staff time toprepare forand participate
inthe recertificationprocess and verificationvisits.These are notinsignificantcosts.The implementation
costs shou ld be evalu ated and compared tothe benefitsachieved throu ghred u cingthe classratingand the
corresponding red u ced insu rance rates.Few,if any,of the C RS activities willprod u ce premiu m
red u ctions equ altoorgreaterthanthe costoftheirimplementation.In consid eringwhetherto u nd ertake a
new floodplain managementactivity,acommu nity mu stconsid erallof the benefits the activity will
provid e (notju stinsu rance premiu m red u ctions)inord erto d etermine whetheritisworthimplementing.

P otentialbenefitsofparticipationin C RS inclu d e:

Red u ction in flood insu rance premiu ms forresid ents and bu sinesses;the dollarsavings varies
accordingtothe C RS class,the nu mberofpolicies,and the amou ntof coverage.
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Enhanced pu blic safety,red u ction in damage to property and pu blic infrastru ctu re,avoidance of
economic disru ptionand losses,red u ctioninhu man su ffering,and protectionofthe environment
provid ed bythe cred ited activities.

Opportu nity to evalu ate the effectiveness of a commu nity’s flood program againststate and
nationallyrecognized benchmarks.

Opportu nitytogettrainingand technicalassistance in d esigningand implementingcredited flood
protectionactivities.

Initiation of new pu blic information activities;these activities to bu ild a knowledgeable
constitu encywithinthe commu nity.

D evelopmentof an effective motivator to continu e implementing flood protection programs
d u ringthe “dryyears.”

M u tu alsu pportamongparticipatingC RS commu nities.
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4 Conclusions and Recommendations
Itis clearfrom the discu ssions thatpreced e this section thatan IFM approachcou ld be implemented in
the A ntelope V alley thatwou ld notonly red u ce flooding,bu timprove waterqu ality and increase water
su pply.A generalframeworkforthe applicationofanIFM approachthrou ghou tthe A ntelope V alleythat
willmaximize waterresou rcesbenefitsis su mmarized belowand more specific recommendations follow.

1. Increase collaboration/communication between agencies responsible for municipal and
regional floodplain management

o D evelop framework and process for different levels of commu nication between
floodplainmanagers

o P rovid e regionalworkingforu m (Watershed/Floodplain Managers Forum)foragencies
and localgovernmentthatallowsincreased collaborationwithregu larmeetings

o P rovid e basis foraregionalwork-grou p foru m of floodplain managers and watershed
stakehold ers thatallows increased collaboration withregu larmeetings.Utilize existing
ind u stry foru ms orplanninggrou ps,su chas the Floodplain M angers A ssociation,to
establishthese initialworkinggrou ps.

2. Improve understanding and accuracy of regional and local flood risks on a watershed basis

o D evelopu nd erstandingof the differenttypes of floodingfrom bothregionaland local
levels and examine specific flood problems (i.e.,inventory common “hotspots”with
chronic problems)

o P rovid e method ologyto d efine the magnitu d e of flood risks;thiswillbetterprioritize the
levelofflood riskand potentialflood damage

o Review common recu rringflood damage losses and evalu ate the sou rces of these flood
problems

3. Develop regional watershed database to assist in flood management planning that will
provide a data exchange of information for all watershed stakeholders

o Ensu re thatdifferentwatershed stakehold ershave access tothe available informationand
stu diesbeingperformed

o D evelopcommu nity-based watershed grou ps to provid e monitoringof floodplains and
red u ce costsofperformingthese serviceswhile increasingthe active field database

o C ollect and compile watershed mapping information related to flood hazard s and
watershed informationinaGIS format

o D evelopan u pdated GIS d atabase of the existingflood controland flood management
infrastru ctu re

4. Develop an inclusive “watershed based” planning strategy, which includes collaboration
with all stakeholder groups, to minimize conflicts and define specific watershed goals

o D evelopu nd erstandingofthe differentprioritygoals ofthe watershed stakehold ersbased
on the common recu rring floodingissu es/problems/hazard s,notnecessarily based on
institu tionalorpoliticalbou ndaries

o Involve environmentalgrou ps and otheragencies (e.g.,Edward s A irForce Base)in the
planningprocess
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5. Initiate understanding and awareness of IFM

o P repare ed u cationalmaterialand informationonthe backgrou nd of IFM to fosterabetter
u nd erstandingofthe approach

o P rovid e examplesofIFM projectstoassistin u nd erstanding

o P rovid e information to stakehold ers to ensu re an u nd erstandingof watershed processes
from the topofthe watershed tothe bottom.

6. Identify applicable IFM strategies that may be implemented on a watershed basis

o D efine common types of IFM strategies whichintegrate differentplanningprinciples on
differentscales(1)watershed level,(2)citylevel,and (3)neighborhood/locallevel

o D evelopregionalmappingofbothopportu nitiesand constraintsrelated toIFM

o D evelopaspecialized GIS based toolwhichd efines the locations of IFM projects ata
regionalscale,illu strates mu ltiple benefits,and provid es amethod forprioritizingflood
managementprojects

7. Develop a watershed planning guidance program for implementing IFM through different
land planning regulations

o D evelop a watershed planning process framework with key planning principles for
implementingIFM thatfocu ses on linkingsu stainability,waterresou rce management,
and land u se planningtoflood management

o P repare gu idance on integrating“land u se planning”as acentralelementof IFM and
explainhowitcanbe u tilized fordifferenttypesoffloodplainhazard issu es

o D evelop an overallgu idance d ocu mentthatprovid es stakehold ers withthe basis for
watershed planningwithIFM

4.1 Recommended Stakeholder Collaboration
The A ntelope V alley is u niqu e withregard to floodplain managementadministration since there are
mu ltiple cou nty ju risdictions as wellas fed eralland s (i.e.,EA FB and A irForce P lant42).There are a
variety of stakehold ers,su chas the localcities and otheragencies,whichare directly involved with
implementation of floodplain management policies.The fragmentation of floodplain management
responsibility makes watershed scale planning more difficu lt. It is recommend ed that a
W atershed/Floodplain M anagers Foru m be established thatpromotes collaboration withthe floodplain
managersand withthe otherwaterresou rce agencies.The cu rrentworkgrou p(i.e.,the Flood C ommittee)
established as partof the 2013 IRW M P Updates can be u tilized as the initialframeworkforthe foru m.
This foru m wou ld assistin d efiningthe frameworkand process fordifferentlevels of commu nication of
the differentlevels of flood managers and watershed stakehold ers.The process willd efine different
strategies and media for commu nication;itwillalso disseminate information abou tplanning and
managementactivities.Inad dition,the foru m can engage the managers and stakehold ers withworkshops
in ord erto encou rage participation in the plan d evelopmentand execu tion.This workingforu m is a
criticalelementthatshou ld continu e into the fu tu re afterthe initialplan stru ctu re has been d eveloped.It
can be u sed as aregu lar vehicle for commu nication and collaboration to ensu re effective watershed
planningand execu tion.

4.2 Recommendations for CRS Participation
Localcommu nities and otherwatershed stakehold ers in the A ntelope V alley canbecome involved in the
C RS program.The C ou nty of Los A ngeles is alread y aparticipant,so many of the regionalfloodplain
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managementelements are beingadministered throu ghthatagency.The C RS activities and program that
the cou ntyhas d eveloped can be u tilized to implementmore specific activities thatfocu s directly on the
need s of the A ntelope V alley.The followingare recommendations forparticipatingin C RS activities,
based onachievingthe maximu m benefittocostratiointermsofthe highestC RS pointsrating:

Initial Activities:

Obtainand review the C RS d ocu mentation thatLos A ngeles C ou ntyhas d eveloped as parttheir
commu nityprogram inthe fou rdifferentcategories.Utilize these activities alreadyperformed by
the cou ntyasagu id e and fou ndationtobu ild u pon.

C ontactLos A ngeles C ou ntyand the cities ofLancaster,P almdale,Rosamond,and M ojave tosee
whatC RS activities,ifany,are alread ybeingimplemented.

Investigate the approximate ratingof the commu nityas the scoringbaseline to helpqu antify the
benefits from ad ditionalflood managementactivities.A simple way to d etermine whetherthe
A ntelope V alley qu alifies foraC lass 9cred it(500 cred itpoints)is the C RS “Qu ickC heck,”an
excelspread sheet.By u singthe Qu ickC heckspread sheet,acommu nity can estimate itspotential
C RS cred it.The Qu ick C heck u ses average credits atthe elementlevel.Itcan be fou nd at
www.C RSresou rces.org/200.(The C RS Qu ick C heckspread sheetis attached to this technical
memoforreference)

A ssess “gaps”where ad ditionalitems cou ld easilybe implemented u singthe Qu ickC heckas an
initialinventoryofthe floodplainmanagementprogram activities

D etermine if there are any repetitive loss properties within their commu nities.A s a basic
requ irementforjoiningthe C RS,commu nities withproperties thathave received repeated flood
insu rance claims payments mu stmap the areas affected,and commu nities with 10 or more
properties mu stprepare,adopt,and implementaplan to red u ce damage in repetitive loss areas.
These stepsare presented below:

o Reviewand d escribe itsrepetitive lossproblems

o P repare amapofthe repetitive lossarea(s)

o Und ertake an annu alou treachprojectto the repetitive loss area(s)and su bmitacopy of
the ou treachprojectwitheachyear’srecertification

o P repare afloodplainmanagementplanforitsrepetitive lossarea(s)

D evelopaFloodplain M anagementP lan (FM P )thatassesses the floodinghazard s,su mmarizes
previou s and cu rrent management programs,d escribes potentialmitigation strategies,and
presentsaplanforfu tu re action.Itisalsointend ed toad d ress concernswithRepetitive Loss(RL)
properties.Thisisasignificantworkeffortto d evelopthisplanningdocu mentand cou ld resu ltin
su bstantialcosts.

Public Information (300 series) Activities:

P repare pu blic informationbrochu resthatcoverthe followingflood protectiontopics:

o C au sesand extentofflooding

o W hatisbeingdone abou tflooding

o W hatto do d u ringaflood

o Howpeople canprotecttheirhomes

o Flood insu rance

o Takingcare of d rainage ways

Establishapu blic information ou treachstrategy team.Itneed notbe aformalorganization.The
team mu sthave atleastthree members.A tleastone team membermu stbe someone familiarwith
the commu nity’s floodplain managementprogram,su chas the C RS C oordinator.A tleastone
membermu stbe arepresentative from ou tsid e commu nity government.This cou ld be someone
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from the pu blic schools,aneighborhood association,the Red C ross,insu rance agencies,u tilities,
orotherofficesinvolved ined u cationorfloodplainmanagement.

P rovid e the library and other offices with a listof appropriate flood protection references,
governmentpu blications,internetwebsites,and maps.The listshou ld inclu d e ord eringorcontact
informationforeachitem.

P repare news releases and news articles on flood protection measu res and the progress of
implementingflood managementactivities forthe localnewspapersatleastonce everyqu arter.

P repare ahomeowner’s property protection manu aland make available forinterested resid ents
and bu sinesses.

Hold pu blic ou treachmeetings withselected grou ps,inclu d ingschools and teachers,to help
members become familiar with flooding,flood protection measu res,natu ralfloodplain and
wetland fu nctions,and commu nityservices.

D eveloppu blic ed u cation campaigns and materials to improve prepared ness and awareness;and
cooperate withlocaled u cationalinstitu tions,hospitals,mediaou tlets,and libraries in distribu ting
these materials.

M eetwiththe localchapter of the A ssociation of Realtors® to discu ss and promote greater
u nd erstanding of flood risks,flood insu rance,available resou rces,and the importance of
disclosingflood riskinformationtoprospective rentersand bu yers.

Inform and assistpropertyownerswhowanttoprotectthemselves from flooding.

o P rovid e flood elevation,flood zone,and dam inu ndationinformationtoinqu irers.

o C ond u ctsite visits to review floodingand d rainage problems,and provid e ad vice to
owners.

Mapping and Regulations (400 series) Activities

P erform more d etailed floodplain mappingstu d ies of the majorwashes,particu larly the allu vial
fans,toprovid e amore d etailed assessmentofthe floodingpatterns.Inparticu lar,the allu vialfans
resu ltin u nconfined flows whichrequ ire specialized hyd rau lic mod els in ord erto evalu ate the
distribu tionorspread of flows.P rovid e improved floodplainmappingstu d ybeyond the minimu m
performed throu ghthe FEM A Flood Insu rance Stu d y(FIS).

A dju stthe GeneralP lan to preserve more of the active floodplain orflood hazard areas as open
space orparkarea.Review the differentallowed land u ses within the flood hazard areas and
consid er modifying some of these u ses to restrictd evelopmentwithin the floodplain where
appropriate.

Flood Damage Reduction (500 series) Activities

D evelopprogram to annu ally ormore frequ ently inspectchannels to preventthe d eposition of
d ebris.

D evelopordinance topreventthe d u mpingof d ebriswithinmapped floodplains.

Flood Preparedness (600 series) Activities

A ssistthe C ou nty to establishan ongoingprogram to ad d new gages to the C ou nty’s A LERT
system eachyear.Formaximu m cred itu nd erthe NFIP C RS,acommu nitymu sthave atleastone
stream gage foreachmajord eveloped d rainage basinorone gage forevery10 squ are miles.

Encou rage active participationofallmu nicipalitiesinacou ntywid e system toimprove the overall
effectiveness offlood warninginthisportionofthe C ou nty.

Tie flood response actionsinthe EmergencyOperations P lantoflood stages.

C ond u ctqu arterlyd rillstotestEmergencyOperations C enterA ctivationproced u res.
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D evelopemergency operations and mitigationplans foreachcriticalfacility.These plans shou ld
id entifytaskstobe implemented bythe facilities,the amou ntofwarningtime need ed to complete
operationaland mitigationtasks,and the resou rces necessarytocomplete theirassigned missions.

4.3 Recommendations for Flood Control and Stormwater Quality
Projects

P otentialplanned flood controland waterqu alityprojects thatcou ld be implemented are su mmarized in
Table 4-1 and are d escribed in d etailfollowingthe table.M any of the techniqu es and BM P s have
d emonstrated notonlywaterqu alityimprovements,bu talso docu mented red u ctions of flood flowsinLos
A ngeles C ou nty.

Table 4-1: Potential Projects that could Provide Flood Control and Stormwater Quality Benefits

Project Description Potential Proponents Potential
Benefits

Stormwater BMPs
Types ofprojec ts inc lu d e:

A lternative Tu rnarou nd s
C ons ervation Eas ements
EliminatingC u rbs and Gu tters
Green P arking
Green Roofs
RegionalInfras tru c tu re P lanning
L ow Impac tD evelopment(L ID)–s ee below
Open S pac e D es ign
P rotec tion ofNatu ralFeatu res
Red evelopment
Riparian/Fores ted Bu ffer
S treetM ed ians

C ou nties

M u nic ipalities

W aterP u rveyors

W aterRetailer

A d voc ac ygrou ps

Flood : peakflow
red u c tion

Q u ality:
s ed imentation,
u rban ru noff
load ingred u c tion

Low Impact Development (LID)
Type ofprojec ts inc lu d e:

Bioretention C ells
Rain Gard ens
Tree Boxes
C is terns A nd Rain Barrels
Green Roofs
P ermeable A nd P orou s P avement
Gras s S wales
D epres s ion Grad ing
S id ewalkS torage
S oilA mend ments
Gu tterDis c onnec tions (retrofit)

C ou nties

M u nic ipalities

W aterP u rveyors

W aterRetailer

A d voc ac ygrou ps

Flood : peakflow
red u c tion

Q u ality:
s ed imentation,
u rban ru noff
load ingred u c tion

Stormwater Best Management Practices

The C ities and towns of Lancaster,P almdale,Littlerock,P earlblossom and Qu artzHilleachhave an
existing SW M P .D epending on the size of the d evelopment,new d evelopmentand red evelopment
projects requ ire the implementation of the mosteffective combination of BM P s forstormwater/u rban
ru noffpollu tioncontrol.

BM P sad d ressthe increased volu me and rate ofru noff from imperviou s su rfaces,and the concentrationof
pollu tants in the ru noff.BM P s can inclu d e site d esign,sou rce controland stru ctu ralBM P s su chas
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infiltration d evices,pond s,filters and constru cted wetland s.Site d esign and maintenance programs su ch
as LID practices preserve/recreate natu ralland scape featu res orminimize effective imperviou sness and
managementmeasu res su chas maintenance practices,streetsweeping,pu blic ed u cation and ou treach
programs.ExamplesofBM P sprojectsinclu d e:

A lternative Tu rnarou nd s

C onservationEasements

EliminatingC u rbsand Gu tters

Green P arking

GreenRoofs

RegionalInfrastru ctu re P lanning

LowImpactD evelopment(LID )–see nextsection

OpenSpace D esign

P rotectionofNatu ralFeatu res

Red evelopment

Riparian/Forested Bu ffer

StreetD esignand P atterns

Low Impact Development

Low impactd evelopment(LID )is an approachto managingstormwaterand u rban ru noff atthe sou rce.
LID allows stormwater to be captu red,filtered onsite,infiltrated into the grou nd or be reu sed for
land scaping.For new d evelopmentand red evelopmentprojects in the C ities of Lancaster,P almdale,
Littlerock,P earlblossom and Qu artzHill,LID projects can be implemented forstormwater/u rban ru noff
pollu tion control.LID inclu d es non-stru ctu ralBM P s whichare practices to preserve/recreate natu ral
land scape featu res orminimize effective imperviou sness and managementmeasu res su chas maintenance
practices,streetsweeping,pu blic ed u cationand ou treachprograms.ExamplesofLID projectsinclu d e:

Bioretentioncells

RainGard ens

Tree boxes

C isternsand RainBarrels

Greenroofs

P ermeable and porou spavement

Grassswales

D epressiongrading

Sid ewalkstorage

SoilA mendments

Gu tterdisconnections(retrofit)

A specific example of asu ccessfu lLID program is the StormwaterInfiltration RetrofitP ilotP rogram
sponsored byOrange C ou nty C oastkeeper,anonprofitclean waterorganization in Orange C ou nty.This
P ilotP rogram converted 10 individ u alresid entialparcels into LID d emonstrations to red u ce water
pollu tion and conserve water.The totalstormwatercaptu re capacity forthe program was abou t15,700
gallonsperyear.
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