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For further information, please contact:
California Department of Conservation
Office of Land Conservation
801 K Street, MS 13-71
Sacramento, CA 95814-3528
(916) 324-0850
FAX (916) 327-3430

© California Department of Conservation, 1997
The Department of Conservation makes no warranties as to the
suitability of this product for any particular purpose.
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2. Site Assessment - The Water Resources Availability Rating

The Water Resources Availability Rating is based upon identifying the various water
sources that may supply a given property, and then determining whether different
restrictions in supply are likely to take place in years that are characterized as being
periods of drought and non-drought. Site Assessment Worksheet 2. - Water
Resources Availability Worksheet (Table 4) is used to tabulate the score.
Step 1.
Identify the different water resource types that are used to supply the proposed
project site (for example, irrigation district water, ground water, and riparian water
are considered to be three different types of water resources). Where there is only
one water source identified for the proposed project, skip to Step 4.
Step 2.
Divide the proposed project site into portions, with the boundaries of each portion
being defined by the irrigation water source(s) supplying it. A site that is fully served
by a single source of water will have a single portion, encompassing the entire site.
A site that is fully served by two or more sources that are consistently merged
together to serve a crop’s needs would also have a single portion. (e.g., a portion of
the proposed project may receive both irrigation district and groundwater). If the
project site includes land that has no irrigation supply, consider this acreage as a
separate portion as well. Enter the water resource portions of the project in
Column B of Table 4, Site Assessment Worksheet 2. - Water Resources
Availability.
[As an example, a hypothetical project site is determined to have four separate
water supply portions:
Portion 1 is served by irrigation district water only;
Portion 2 is served by ground water only;
Portion 3 is served by both irrigation district water and ground water;
Portion 4 is not irrigated at all.]

Step 3.
Calculate the proportion of the total project area that is represented by each water
resource portion, and enter these figures in Column C of Site Assessment
Worksheet 2. - Water Resources Availability, verifying that the sum of the
proportions equals 1.0.
16
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Table 4. Site Assessment Worksheet 2. - Water Resources Availability
A

B

C

Project
Portion

Water
Source

Proportion of
Project Area

D
Water
Availability
Score

E
Weighted
Availability
Score
(C x D)

1
2
3
4
5
6
(Must Sum
to 1.0)

Total Water
Resource Score
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Step 4.
For each water resource supply portion of the project site, determine whether
irrigated and dryland agriculture is feasible, and if any physical or economic
restrictions exist, during both drought and non-drought years. These italicized
terms are defined below:
•

A physical restriction is an occasional or regular interruption or reduction in a
water supply, or a shortened irrigation season, that forces a change in agricultural
practices -- such as planting a crop that uses less water, or leaving land fallow.
(This could be from cutbacks in supply by irrigation and water districts, or by ground
or surface water becoming depleted or unusable. Poor water quality can also result
in a physical restriction -- for example by requiring the planting of salt-tolerant plants,
or by effectively reducing the amount of available water.)

•

An economic restriction is a rise in the cost of water to a level that forces a
reduction in consumption. (This could be from surcharge increases from water
suppliers as they pass along the cost of finding new water supplies, the extra cost of
pumping more ground water to make up for losses in surface water supplies, or the
extra energy costs of pumping the same amount of ground water from deeper within
an aquifer.)

•

Irrigated agricultural production is feasible when:
1) There is an existing irrigation system on the project site that can serve the
portion of the project identified in Step 2;
2) Physical and/or economic restrictions are not severe enough to halt
production; and
3) It is possible to achieve a viable economic return on crops though irrigated
production.

(A major question that should be considered is, if there is an irrigated crop that can be
grown within the region, can it actually be grown on the project site? Depending upon the
jurisdiction, some typical crops that have a large water demand may not be feasible to
grow on the project site, while others that require less water are feasible. Information to
aid in making this determination can be obtained from county agricultural commissioners,
the UC Cooperative Extension, irrigation districts, and other sources.)
•

Dryland production is feasible when rainfall is adequate to allow an economically
viable return on a nonirrigated crop.

•

A drought year is a year that lies within a defined drought period, as defined by the
Department of Water Resources or by a local water agency. Many regions of the
state are by their arid nature dependent upon imports of water to support irrigated
agriculture. These regions shall not be considered under periods of drought
unless a condition of drought is declared for the regions that typically would be
providing water exports.
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Step 5.
Each of the project’s water resource supply portions identified in Step 2 is scored
separately. Water Resources Availability scoring is performed by identifying the
appropriate condition that applies to each portion of the project, as identified in
Table 5., Water Resource Availability Scoring. Using Table 5, identify the option
that best describes the water resource availability for that portion and its
corresponding water resource score. Option 1 defines the condition of no
restrictions on water resource availability and is followed progressively with
increasing restrictions to Option 14, the most severe condition, where neither
irrigated nor dryland production is considered feasible. Enter each score into
Column D of Table 4.

Step 6.
For each portion of the project site, determine the section's weighted score by
multiplying the portion's score (Column D), by its proportion of the project area
(Column C), and enter these scores in Column E, the weighted Water Availability
Score. Sum the Column E scores to obtain the total Water Resource Availability
Score, and enter this figure in Line 4 of the Final LESA Score Sheet (Table 8).
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Table 5. Water Resource Availability Scoring
Non-Drought Years

Drought Years
WATER

RESTRICTIONS

RESTRICTIONS

Option

1
2
3
4
5
6
7
8
9
10
11
12
13
14

RESOURCE
Irrigated
Physical
Economic
Irrigated
Physical
Production
Restrictions
Restrictions
Production
Restrictions
Feasible?
?
?
Feasible?
?
YES
NO
NO
YES
NO
YES
NO
NO
YES
NO
YES
NO
YES
YES
NO
YES
NO
NO
YES
YES
YES
NO
NO
YES
YES
YES
YES
NO
YES
YES
YES
YES
YES
YES
YES
YES
NO
NO
NO
-- -YES
NO
YES
NO
-- -YES
YES
NO
NO
-- -YES
YES
YES
NO
-- -Irrigated production not feasible, but rainfall adequate for dryland
production in both drought and non-drought years
Irrigated production not feasible, but rainfall adequate for dryland
production in non-drought years (but not in drought years)
Neither irrigated nor dryland production feasible

Economic
Restrictions
?
NO
YES
YES
NO
YES
NO
YES
-- --- --- --- --

SCORE
100
95
90
85
80
75
65
50
45
35
30
25
20
0
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Explanation of the Water Resource Availability Rating
The Water Resource Availability factor in the California Agricultural LESA Model was
developed in cooperation with Nichols-Berman, a consulting firm under contract with the
Department of Conservation. A thorough discussion of the development of this rating is
presented by Nichols-Berman in a report to the Department entitled, Statewide LESA
Methodologies Report - Project Size and Water Resource Availability Factors (3). During the
development of this factor it became apparent that certain conditions unique to California would
need to be represented in this system.
First, it was decided to classify water reliability based upon the effects on agricultural
production (such as being forced to change to lower-value crops, putting in groundwater pumps,
or cutting back on the acreage farmed) rather than the actual type of limitation (such as a limitation
on the quantity, frequency, or duration of water delivery). LESA systems have traditionally focused
on the latter. However, it was found that the many types of limitations are too varied in California
to adequately represent in the LESA system. In the Statewide LESA system, these effects are
referred to as restrictions.
Second, the factor had to include an interrelation with cost. The historical shortages and
unreliability of California water use has led to the establishment of various interconnected and dual
systems. Probably more than any other state, reliability is related with cost -- a more reliable
water supply can sometimes be obtained, but at a greater cost. Therefore, restrictions were
classified into two major categories -- physical and economic. These are separated because,
generally, a physical restriction is more severe than an economic restriction and this should be
reflected in the LESA system.
Third, the factor had to include the effects of the drought cycle in California. During the
drought of 1987 to 1992, many agricultural areas of the state experienced water shortages. The
impact of these shortages resulted in a number of different actions. Some areas were able to
avoid the worst effects of the drought simply by implementing water conservation measures.
Other areas were able to obtain additional water supplies, such as by securing water transfers or
simply pumping more groundwater, but at an increase in the overall price of water. Other options
included shifting crops, replanting to higher value crops to offset the increase in water prices, or
leaving land fallow. A project site that experiences restrictions during a drought year should not be
scored as high as a similar project site that does not.
The easiest way to make determinations of irrigation feasibility and the potential
restrictions of water sources is to investigate the cropping history of the project site. For instance,
was the water supply to the project site reduced by the local irrigation district during the last
drought? If the site has a ground water supply, do area ground water levels sometimes drop to
levels that force markedly higher energy costs to pump the water?
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If the history of the project site is unavailable (including when the site has recently installed
an irrigation system), look at the history of the general area. However, remember that the project
site may have different conditions than the rest of the region. For instance, the project site could
have an older water right than others in the region. Although certain areas of the state had severe
restrictions on water deliveries during the last drought, some parcels within these areas had very
secure deliveries due to more senior water rights. If this was the case in the region of the project
site, check the date of water right and compare it with parcels that received their total allotment
during the last drought. The local irrigation district should have information on water deliveries.
The scoring of water resource availability for a project site should not just reflect the
adequacies of water supply in the past -- it should be a prediction of how the water system will
perform in the future. For instance, a local jurisdiction might find that the allocation of flows to
stream and river systems has been recently increased for environmental reasons, which will
decrease the future available surface water supply. In this case, the past history of the site is not
an adequate representation of future water supply and water system performance.
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Section III. Weighting of Factors and Final LESA Scoring
The California LESA Model is weighted so that 50 percent of the total LESA score of a given
project is derived from the Land Evaluation factors, and 50 percent from the Site Assessment
factors. Individual factor weights are listed below, with the sum of the factor weights required to
equal 100 percent.

Land Evaluation Factors
Land Capability Classification
Storie Index Rating

25%
25%

Land Evaluation Subtotal

50%

Site Assessment Factors
Project Size
Water Resource Availability
Surrounding Agricultural Lands
Surrounding Protected Resource Lands

15%
15%
15%
5%

Site Assessment Subtotal

50%

Total LESA Factor Weighting

100%

Each factor is measured separately (each on 100 point scale) and entered in the appropriate line
in Column B of the Final LESA Scoresheet (Table 8). Each factor’s score is then multiplied by
its respective factor weight, resulting in a weighted factor score in Column D as indicated in
Table 8. The weighted factor scores are summed, yielding a Total LESA Score (100 points
maximum ) for a given project, which is entered in Line 7 of Column D.
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Table 8. Final LESA Scoresheet
A
Factor Name

B
Factor
Rating
(0-100 points)

X

C
Factor
Weighting
(Total = 1.00)

=

D
Weighted
Factor
Rating

Land Evaluation
1. Land Capability Classification
2. Storie Index Rating

<Line 1>_______
<Line 2>_______

X
X

0.25
0.25

=
=

_______
_______

<Line 3>_______
<Line 4>_______
<Line 5>_______
<Line 6>_______

X
X
X
X

0.15
0.15
0.15
0.05

=
=
=
=

_______
_______
_______
_______

Site Assessment
1.
2.
3.
4.

Project Size
Water Resource Availability
Surrounding Agricultural Lands
Protected Resource Lands

Total LESA Score
(sum of weighted factor ratings)

<Line 7>_______
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Section IV. California Agricultural LESA Scoring Thresholds Making Determinations of Significance Under CEQA
A single LESA score is generated for a given project after all of the individual Land
Evaluation and Site Assessment factors have been scored and weighted as detailed in Sections
2 and 3. Just as with the scoring of individual factors that comprise the California Agricultural
LESA Model, final project scoring is based on a scale of 100 points, with a given project being
capable of deriving a maximum of 50 points from the Land Evaluation factors and 50 points from
the Site Assessment factors.
The California Agricultural LESA Model is designed to make determinations of the
potential significance of a project’s conversion of agricultural lands during the Initial Study phase
of the CEQA review process. Scoring thresholds are based upon both the total LESA score as
well as the component LE and SA subscores. In this manner the scoring thresholds are
dependent upon the attainment of a minimum score for the LE and SA subscores so that a single
threshold is not the result of heavily skewed subscores (i.e., a site with a very high LE score, but a
very low SA score, or vice versa). Table 9 presents the California Agricultural LESA scoring
thresholds.

Table 9. California LESA Model Scoring Thresholds
Total LESA Score

Scoring Decision

0 to 39 Points

Not Considered Significant

40 to 59 Points

Considered Significant only if LE and SA
subscores are each greater than or equal to 20 points

60 to 79 Points

Considered Significant unless either LE or SA
subscore is less than 20 points

80 to 100 Points

Considered Significant
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EMWD Receives Agriculture E ciency
Grant from Bureau of Reclamation

The grant funding is part of the Agricultural Water Conservation and E ciency
program and is a joint program between the USBR and the National Resources
Conservation Service. EMWD was one of three agencies nationally to receive
funding in the program.
The grant funding will support new technology to assist local agriculture producers in
becoming more e cient and provide better understanding of their water use needs.
It will include real-time online tracking of water use, creating weather-based water
budgets for local farms, and the replacement of irrigation infrastructure to more
water-e cient devices.
EMWD has worked with Cal Poly San Luis Obispo over the past year on a study to
survey what irrigation equipment is used by local farmers and to provide
recommendations on what changes could be made to allow agricultural operations
to become more e cient.
There are more than 10,000 acres of actively farmed agricultural operations in
EMWD’s service area. This includes a variety of fruits, vegetables and fodder crops. A
vast majority of local farmland uses recycled water for irrigation. EMWD is among the
national leaders in recycled water use and continually uses 100 percent of its
recycled water supplies each year.
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“Our area has a rich agricultural history, and we want to ensure that we continue
working with our local agricultural community and o ering them a variety of
resources,” EMWD President David Slawson said. “By incorporating technology and
updated irrigation equipment, our agriculture customers will be able to further
increase their water use e ciency for many years to come.
“EMWD appreciates the ongoing support of the Bureau of Reclamation and we are
appreciative of the longstanding partnership between our two agencies.”
###

Eastern Municipal Water District is the water, wastewater service and recycled water
provider to approximately 816,000 people living and working within a 555-square
mile service area in western Riverside County. It is California’s sixth-largest retail water
agency and its mission is “To deliver value to our customers and the communities we
serve by providing safe, reliable, economical and environmentally sustainable water,
wastewater and recycled water services.” More information can be found at
www.emwd.org.
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Recycled Water Service
EMWD is widely viewed as an industry leader in recycled water. EMWD regularly uses
100 percent of its recycled water supply for bene cial use within its 555-square mile
service area. EMWD is one of the largest by-volume recyclers in the nation and one
of the few agencies that achieves 100 percent bene cial reuse, a strategic
objective established by its Board of Directors.

⌵

The History of EMWD’s Recycled Water Program

EMWD has been treating wastewater (sewer) within its service area since the 1960’s.
Originally, treated e uent was disposed of through on-site percolation/evaporation
ponds. As ows increased, EMWD began marketing recycled water within its service
area, delivering recycled water to local farmers for the irrigation of feed and fodder
crops and began extending transmission facilities to deliver this recycled water to
new customers.
In 1991, EMWD applied for and received funding through the U.S. Bureau of
Reclamation to develop a recycled water backbone transmission system, which
greatly expanded EMWD’s ability to deliver recycled water to a growing customer
base. Subsequent facility improvements in the recycled water system are now in
place linking all of EMWD’s regional water reclamation facilities (RWRFs). Beginning in
2003, system pressurization projects were implemented to provide the level of service
required for municipal and industrial customers throughout the majority of the
recycled water system. In 2011, EMWD again received funding from the U.S. Bureau
of Reclamation and began the construction of multiple system stabilization projects,
including pumping facilities and elevated storage to improve the reliability of the
recycled system.

Recycled Water Today

⌵

EMWD’s recycled water system currently receives and treats more than 45 million
gallons of wastewater each day at its four operating regional treatment plants. The
treated water is then distributed throughout the service area, through more than 200
miles of pipeline.
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Recycled water is in great demand. About 75 percent of EMWD’s production is sold
to agricultural, irrigation, landscaping and industrial customers. EMWD serves several
schools, parks, cities and county streetscaping, HOA landscape areas, golf courses,
wetlands habitat areas and industrial use for cooling towers.
Among the crops that can use tertiary water are potatoes, lettuce, carrots,
tomatoes, strawberries, sugar beets, grain crops, citrus, avocado, grapes, sod farms,
ber, fodder, seed crops and ornamental nursery stock.
Learn more about EMWD’s Recycled Water Program:
 EMWD's Recycled Water Program - English
 EMWD's Recycled Water Program - Spanish
 Bene ts of Recycled Water - English
 Bene ts of Recycled Water - Spanish
 Recycled Water Accelerated Retro t Program - English
 Recycled Water Accelerated Retro t Program - Spanish

⌵

The Future of Recycled Water
Recycled water plays an important role in achieving our goal of developing a

drought-proof and sustainable water supply for our customers. EMWD has the ability
to store more than 2 billion gallons of recycled water. That’s equal to three to four
months’ worth of supply.
With signi cant urban development anticipated in the coming decade, EMWD is
prepared to manage the corresponding increase in recycled water production. In
addition to o ering new development the use of recycled water to irrigate common
areas and public landscaping, EMWD is securing the regions’ water future through
Water Banking and is exploring the use of Puri ed Water Replenishment in an e ort to
expand existing groundwater reliability e orts.
Learn more about  EMWD's Groundwater Management Program ( Spanish).

Detailed Pipeline Speci cations

⌵

Recycled Water Pipeline System (.klm)
Requires Google Earth or Google Chrome; this link is not compatible with Firefox or Internet
Explorer. Download and save the le in order to open it in Google Earth. Once launched, click
on any of the purple pipeline to view more detailed speci cations.
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Applying for Recycled Water
Every gallon of water that can be reused means that one more gallon can remain
underground; or one more gallon doesn’t need to be imported from Northern
California or from the Colorado River. For EMWD, recycled water is a precious water
source that is managed very carefully.
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RATINGS: See the caption “RATINGS”

In the opinion of Stradling Yocca Carlson & Rauth, a Professional Corporation, Bond Counsel, under existing statutes, regulations, rulings and judicial
decisions and assuming the accuracy of certain representations and compliance with certain covenants and requirements described in this Official Statement,
interest (and original issue discount) on the 2015B Bonds is excluded from gross income for federal income tax purposes, and is not an item of tax preference
for purposes of calculating the federal alternative minimum tax imposed on individuals and corporations. In the further opinion of Bond Counsel, interest (and
original issue discount) on the 2015B Bonds is exempt from State of California personal income tax. See the caption “TAX EXEMPTION” with respect to tax
consequences relating to the 2015B Bonds.

$74,430,000
EASTERN MUNICIPAL WATER DISTRICT FINANCING AUTHORITY
WATER AND WASTEWATER REVENUE BONDS, SERIES 2015B
Dated: Date of Delivery

Due: July 1, as shown on inside front cover

The 2015B Bonds are being issued in fully registered form and, when issued, will be registered in the name of Cede & Co., as nominee of The
Depository Trust Company, New York, New York. Individual purchases will be made in denominations of $5,000 and integral multiples thereof and will be in
book-entry form only. Purchasers of the 2015B Bonds will not receive certificates representing their beneficial ownership in the 2015B Bonds but will receive
credit balances on the books of their respective nominees. Interest on the 2015B Bonds is payable on January 1 and July 1 of each year, commencing January 1,
2016. Payment of the principal of and interest on the 2015B Bonds is to be made to Cede & Co., which is to disburse said payments to the Beneficial Owners of
the 2015B Bonds through their nominees.
The 2015B Bonds are subject to optional redemption and mandatory sinking fund redemption, all as more fully described herein.
The 2015B Bonds are being issued to provide funds: (i) to finance the acquisition and construction of certain improvements for the District’s Water
and Sewer System; and (ii) to pay costs incurred in connection with the issuance of the 2015B Bonds.
The 2015B Bonds are being delivered pursuant to the Indenture of Trust, dated as of June 1, 2015, by and between the Eastern Municipal Water
District Financing Authority and MUFG Union Bank, N.A., as trustee. THE 2015B BONDS ARE A SPECIAL LIMITED OBLIGATION OF THE
AUTHORITY PAYABLE SOLELY FROM AUTHORITY REVENUES, WHICH CONSIST OF INSTALLMENT PAYMENTS TO BE MADE BY THE
DISTRICT TO THE AUTHORITY PURSUANT TO THE INSTALLMENT PURCHASE AGREEMENT, DATED AS OF JUNE 1, 2015, BY AND
BETWEEN THE DISTRICT AND THE AUTHORITY, AND FROM CERTAIN OTHER FUNDS AND ACCOUNTS HELD BY THE TRUSTEE
PURSUANT TO THE INDENTURE. NEITHER THE FULL FAITH AND CREDIT NOR ANY OTHER REVENUES OR FUNDS OF THE AUTHORITY
ARE PLEDGED TO OR AVAILABLE FOR THE PAYMENT OF DEBT SERVICE ON THE 2015B BONDS. THE OBLIGATION OF THE AUTHORITY
TO MAKE PAYMENTS OF PRINCIPAL OF AND INTEREST ON THE 2015B BONDS DOES NOT CONSTITUTE AN OBLIGATION FOR WHICH THE
AUTHORITY IS OBLIGATED TO LEVY OR PLEDGE ANY FORM OF TAXATION OR FOR WHICH THE AUTHORITY HAS LEVIED OR PLEDGED
ANY FORM OF TAXATION. THE AUTHORITY HAS NO TAXING POWER.
The obligation of the District to pay the Installment Payments is: (i) subordinate to the obligation of the District to make payments on
certain obligations of the District currently outstanding in the aggregate principal amount of $563,345,200; and (ii) on a parity with the obligation of
the District to make payments on certain obligations of the District currently outstanding in the aggregate principal amount of $148,585,000 and the
obligation of the District to make regularly scheduled payments on two interest rate swap agreements. The District may incur additional obligations
payable on a senior basis to the Installment Payments, subject to the terms and conditions of the Master Resolution, as more fully described herein. The District
may also incur additional obligations payable from Net Revenues on a parity with the Installment Payments, subject to the terms and conditions of the
Indenture, as more fully described herein.
THE OBLIGATION OF THE DISTRICT TO MAKE INSTALLMENT PAYMENTS PURSUANT TO THE INSTALLMENT PURCHASE
AGREEMENT DOES NOT CONSTITUTE AN OBLIGATION FOR WHICH THE DISTRICT IS OBLIGATED TO LEVY OR PLEDGE ANY
FORM OF TAXATION OR FOR WHICH THE DISTRICT HAS LEVIED OR PLEDGED ANY FORM OF TAXATION. THE OBLIGATION OF
THE DISTRICT TO MAKE THE INSTALLMENT PAYMENTS IS A SPECIAL LIMITED OBLIGATION OF THE DISTRICT PAYABLE
SOLELY FROM NET REVENUES OF THE DISTRICT’S WATER AND SEWER SYSTEM, CONSISTING OF WATER AND SEWER
REVENUES REMAINING AFTER PAYING MAINTENANCE AND OPERATION COSTS AND PARITY OBLIGATIONS, AND DOES NOT
CONSTITUTE A DEBT OF THE DISTRICT OR OF THE STATE OF CALIFORNIA OR OF ANY POLITICAL SUBDIVISION THEREOF IN
CONTRAVENTION OF ANY CONSTITUTIONAL OR STATUTORY DEBT LIMITATION OR RESTRICTION.
____________________________________
THIS COVER PAGE CONTAINS CERTAIN INFORMATION FOR REFERENCE ONLY. IT IS NOT A SUMMARY OF THIS ISSUE.
INVESTORS MUST READ THE ENTIRE OFFICIAL STATEMENT TO OBTAIN INFORMATION ESSENTIAL TO THE MAKING OF AN INFORMED
INVESTMENT DECISION.

MATURITY SCHEDULE
(See inside front cover)
The 2015B Bonds are offered when, as and if issued and received by the Underwriters, subject to the approval of the valid, legal and binding nature
of the 2015B Bonds by Stradling Yocca Carlson & Rauth, a Professional Corporation, Newport Beach, California, Bond Counsel, and certain other conditions.
Certain legal matters will be passed upon for the District and the Authority by Lemieux & O’Neill, Westlake Village, California, for the Underwriters by their
counsel, Nixon Peabody LLP, Los Angeles, California, and for the Trustee by its counsel. It is anticipated that the 2015B Bonds will be available for delivery
through the facilities of The Depository Trust Company on or about June 18, 2015.

BofA Merrill Lynch
Citigroup

Stifel

Dated: June 3, 2015
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LARGEST DOMESTIC WATER CUSTOMERS
AS OF JUNE 30, 2014
Annual Water
Sales in
Acre Feet
2,166

1

Customer Name
1
City of Perris

2
3
4

Western Municipal Water District1,2
City of Moreno Valley
Moreno Valley School District

5
6
7

Valley-Wide Recreation Park
Val Verde Unified School District
City of Murrieta

8 Riverside County EDA
9 Country Meadows II Assoc.
10 City of San Jacinto
Total
Total domestic water sales
Percentage of total

$

Annual
Revenues
2,443,803

Percentage
20.6%

1,678
969
1,138

1,833,521
1,355,933
1,327,397

15.4%
11.4%
11.2%

956
714
608

1,280,660
914,135
863,558

10.8%
7.7%
7.3%

626
495
357

788,372
683,796
392,724

6.6%
5.8%
3.3%

9,707

$

11,883,899

88,944
10.9%

$

118,695,153
10.0%

Notes:
For compliance with GASB Statement No. 34, data for fiscal year ended June 30, 2005 is not available.
Data includes potable water sales to all non-agricultural customers.
1. Wholesale customer.
2. Sales relate to Murrieta County Water District customers. This water district was purchased
by the Western Municipal Water District.
Source: Eastern Municipal Water District

LARGEST AGRICULTURAL & IRRIGATION WATER CUSTOMERS
AS OF JUNE 30, 2014
Annual Water
Sales in
Acre Feet
176
120
296
94

1
2
3
4

Customer Name
Kevin and Pauline Doan
Norco Ranch Romoland
C & R Farms
Abacherli Dairy

5
6
7
8
9
10

AGRI Empire
Metropolitan Water District
HP Mobile Estates
Valley Wide Recreation & Park
Mt San Jacinto College
Demler Egg Ranch
Total
Total ag. & irrigation water sales
Percentage of total

$

202
85
79
82
53
109

Annual
Revenues
199,451
135,813
114,886
106,825
104,713
96,610
89,196
79,779
62,686
62,372

1,296

$

1,052,331

5,584
23.2%

$

4,029,022
26.1%

Percentage
19.0%
12.9%
10.9%
10.2%
10.0%
9.2%
8.5%
7.6%
6.0%
5.9%

Notes:
For compliance with GASB Statement No. 34, data for fiscal year ended June 30, 2005 is not available.
The District has a number of irrigation water rates depending upon service area and
whether deliveries are scheduled or unscheduled.
Source: Eastern Municipal Water District
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EASTERN MUNICIPAL WATER DISTRICT
ADMINISTRATIVE CODE
Resolution 5111 Adopted May 15, 2013
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customer by certified mail. The General Manager’s decision shall be final on the
16th day after it is mailed, unless a request for a hearing is filed with the Board
of Directors no later than 5:00 p.m. on the 15th day following such mailing.
(4)

Any customer may appeal a decision made by the General

Manager, prior to the date that the General Manager's order becomes final, by
filing a written request for a hearing with the Board of Directors. The request for
the Board of Directors’ hearing shall set forth in detail all the issues in dispute
and all facts supporting the request. No later than 60 days after receipt of the
request for a hearing, the Board of Directors shall either set the matter for a
hearing, or deny the request for the hearing. Whether to grant or deny a
request for a hearing on an appeal to the General Manager’s decision shall be
within the sole discretion of the Board of Directors.
(5)

If required, a hearing shall be held by the Board of Directors

within 65 days of the date the request for a hearing was granted, unless a later
date is agreed to by the customer and the Board of Directors. The Board of
Directors shall make a determination whether to uphold, modify, or reverse the
General Manager’s decision. The order of the Board of Directors shall be final
upon its adoption. The written decision and order of the Board of Directors shall
be sent to the customer by certified mail within 30 days after the close of the
hearing.
5.602

RECYCLED WATER USE 38
To conserve the District's potable water supply, recycled water shall be used as
follows:
(a)

Mandatory Use Requirements Policy.
(1)

“Recycled water (or other non-potable) supplies shall be used to

the maximum extent possible for any approved use.” Approved recycled water
uses listed below include, but are not restricted to:

38

Section 5.602 amended by Resolution No. 2015-034 on May 8, 2015.
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•

Agricultural irrigation

•

Construction grading

•

Greenbelt irrigation

•

Industrial processes and commercial uses

•

Landscape or recreational impoundments

•

Wildlife habitat

•

Groundwater recharge

The District reserves the right to require Customers to use recycled water in-lieu
of potable water for all approved uses. This provision is understood to apply to
existing Customers as well as new Customers applying to the District for water
service.
(b)

Statutory Authority.
(1)

California Water Code Section 461 requires the maximum reuse of

reclaimed water in the satisfaction of requirements for beneficial uses of water.
(2)

California Water Code Section 13550 states that it is a waste or

unreasonable use of water if recycled water is available, is of adequate quality,
of a reasonable cost to the user, will not be detrimental to public health, and will
not adversely affect downstream water rights, or water quality, or be injurious to
plant life, fish, or wildlife.
(3)

California Water Code Section 13551 provides that no one shall

use water suitable for potable domestic use for non-potable uses, if suitable
recycled water use is available.
(c)

Purpose.
The purpose of this policy is to:
(1)

Establish procedures to provide timely notification and information

to identify existing or new Customers of the District’s intent to require the use of
recycled water;
(2)

Establish a procedure to request a waiver of mandatory use

requirements; and
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(3)

Establish sanctions for non-compliance with the District’s

mandatory recycled water use requirements.
(d)

Procedure for identifying Water Uses Subject to Mandatory Use
Requirements.
(1)

New Customers:
All new projects submitted to the District requesting water supply

shall be evaluated for potential recycled water use. Projects located over
groundwater basins suited for recycled water use, shall be considered “eligible”
for recycled water use. The proponents of all eligible projects will develop onsite facility plans and construct needed infrastructure to deliver recycled water
for identified uses in accordance with the District and California State
Department of Health Services’ design standards for recycled water systems. In
situations where recycled water is not immediately available due to supply
limitations, the District may provide interim service with potable water.
However, the irrigation system shall be designed to be easily isolated from the
potable water supply to ensure ease of conversion once recycled water is
available.
(2)

Existing Customers:
In planning expansions of the recycled water system, District staff

shall review all potable water Customer accounts located on or within one half
mile of any proposed recycled water pipeline alignment. All accounts using
landscaping meters, agricultural meters or other documented non-potable water
uses shall be considered “eligible” and subject to mandatory recycled water use
requirements. All “eligible” users will be evaluated in detail to determine their
suitability for recycled water use. The District will make decisions regarding
mandatory use for eligible accounts based upon proximity to existing facilities,
the number and water demand of the eligible users, surface drainage and water
quality issues, and operational impacts.
(e)

Notification Procedures to Inform Eligible Water Customers of the
District’s Intent to Require Recycled Water Use.
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(1)

Water Supply Assessments:
The District prepares water supply assessments for large (greater

than 500 residential dwellings) development projects submitted for evaluation by
local land use authorities in accordance with State law. All projects meeting the
District’s mandatory recycled water use eligibility standards shall have language
added to their water supply assessments explicitly stating the District’s intent to
require the project to use recycled water for approved uses.
(2)

Plans of Service:
Early in the process of developing formal plans of service for

eligible proposed projects, the District will provide the project proponent with
formal notification of the District’s intent to require the mandatory use of
recycled water for approved water uses. This letter will be accompanied by
copies of the District’s recycled water system design standards and procedures.
The letter will condition final approval of project engineering plans with the
requirement to submit a completed recycled water system design for District
review and approval. For larger projects, at the discretion of District staff, a
separate recycled water system plan of service may be required prior to
submittal of final engineering design documents.
(3)

Recycled Water Retrofit:
a.

Existing potable water landscape Customers identified as

being eligible for recycled water use as a result of District plans to expand the
recycled water system and are adjacent to recycled water distribution facilities
will receive formal notification of the District’s intent to require recycled water
use. The Customer will receive a letter containing the following information:
(i)

Current landscape service proposed for retrofit

(Customer account information);
(ii)

Information about the District’s Mandatory Use

Policy including hearing and appeal procedures and penalties for noncompliance;
(iii)

Information about the District’s recycled water

system and the new facilities construction and retrofit schedule;
(iv)

Information about recycled water quality and

pricing; and
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(v)
b.

Contact information for appropriate District staff.

The District will guide the Customer through EMWD retrofit

requirements. Within three (3) months of receipt of notification from EMWD,
Customer shall begin the retrofit process by contacting recycled water program
coordinator. Customer shall switch to recycled water for approved uses within
twelve (12) months of due diligence meeting when the District deemed it is
feasible to switch to recycled water.
(4)

Procedure for Appealing Mandatory Recycled Water Use

Requirements:
District staff will use due diligence in identifying “eligible” water
uses subject to mandatory recycled water use requirements. The District intends
that the mandatory use requirements be applied only in situations where
recycled water use is consistent with state law and all other applicable
regulations, in the best public interest, and provides a beneficial use to the
Customer. However, the District recognized there may be situations where
proposed Customers have concerns over the District’s recycled water use
requirements. If these concerns are not resolved during the collaborative
development of the plan of service, project proponents shall maintain the right to
apply for a waiver of mandatory service, project proponents shall maintain the
right to apply for a waiver of mandatory use requirements. Appeals should be
submitted in writing to the District’s Board of Directors, containing information on
the proposed project and the specific reason for applying for a waiver of District
requirements.
(5)

Penalties for Failure to Comply with Mandatory Recycled Water

Use Requirements:
Proponents of eligible projects and existing Customers identified
for recycled water conversion shall be subject to penalties for refusing recycled
water service following reasonable notification and failure to obtain a waiver of
District requirements. At the discretion of the District Board of Directors,
penalties could include:
a.

A punitive surcharge of up to 100% of the potable water

rate;
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b.

Reduction in the level of landscape water service; and

c.

Discontinuance of landscape water service.
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Final LESA SCORE SHEET
(per Appendix B and DEIR Table 4.3-7)
Water Resource Score 30
Land Evaluation Factors
Land Capability Classification
54.8
0.25
Storie Index
34.628 0.25
LE Subtotal
Site Assessment Factors
Project Size
60
0.15
Water Resource Availability
30
0.15
Surrounding Agriculture
30
0.15
Protected Resource Land
0
0.05
SA Subtotal
Final LESA Score

13.7
8.657
22.357
9
4.5
4.5
0
18
40.357

Revised LESA SCORE SHEET
Assuming Water Resource Availability Score of 100
Land Evaluation Factors
Land Capability Classification
54.8
0.25
13.7
Storie Index
34.628 0.25 8.657
LE Subtotal
22.357
Site Assessment Factors
Project Size
60
0.15
9
Water Resource Availability
100
0.15
15
Surrounding Agriculture
30
0.15
4.5
Protected Resource Land
0
0.05
0
SA Subtotal
28.5
Final LESA Score
50.857

Revised LESA SCORE SHEET Assuming Water Resource
Availability Score of 95
Land Evaluation Factors
Land Capability Classification
54.8
0.25 13.7
Storie Index
34.628 0.25 8.657
LE Subtotal
22.357
Site Assessment Factors
Project Size
60
0.15 9
Water Resource Availability
95
0.15 14.25
Surrounding Agriculture
30
0.15 4.5
Protected Resource Land
0
0.05 0
SA Subtotal
27.75
Final LESA Score
50.107
Exhibit C
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Revised LESA SCORE SHEET
Assuming Water Resource Availability Score of 65
Land Evaluation Factors
Land Capability Classification
54.8
0.25
13.7
Storie Index
34.628 0.25 8.657
LE Subtotal
22.357
Site Assessment Factors
Project Size
60
0.15
9
Water Resource Availability
65
0.15
9.75
Surrounding Agriculture
30
0.15
4.5
Protected Resource Land
0
0.05
0
SA Subtotal
23.25
Final LESA Score
45.607
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GROUNDWATER INFORMATION SHEET

Nitrate

The purpose of this groundwater information sheet is to provide general information regarding
a specific constituent of concern (COC). The information provided herein relates to wells
(groundwater sources) used for public drinking water, not water served at the tap.
GENERAL INFORMATION
Constituent of Concern
Aliases

Nitrate
None

Chemical Formula

Nitrate (NO3)

CAS No.
Storet No.
Summary

Nitrate 14797-55-8
71850
Nitrate is a regulated drinking water contaminant with an
established State Maximum Contaminant Level of 10 mg/L (as N)
or 45 mg/L (as NO3). Nitrate is produced in the atmosphere from
nitrogen and occurs naturally in groundwater at concentrations
typically below 2 mg/L (as N). High concentrations of nitrate in
groundwater are often associated with the use of fertilizers or
animal/human wastes. Based on SWRCB data from 2007 to
2017, 854 active and standby public water supply wells (of
11,906 wells sampled) had at least one detection of nitrate (as N)
above the MCL. Most wells with nitrate detections above the
MCL occurred in Los Angeles (128 wells), Tulare (95 wells), and
Kern (88 wells) counties.

Revised November 2017
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REGULATORY AND WATER QUALITY LEVELS1

Nitrate (as Nitrogen)
Type
Federal MCL
State MCL
Detection Limit for Purposes of
Reporting (DLR)
Others:
Public Health Goal (PHG)

Agency
US EPA2
SWRCB3
SWRCB3

Concentration
10 mg/L as Nitrogen (N)
10 mg/L as Nitrogen (N)
0.4 mg/L as Nitrogen (N)

OEHHA4

10 mg/L as Nitrogen (N)

1These

levels generally relate to drinking water, other water quality levels may exist. For further
information, see A Compilation of Water Quality Goals, 17th Edition, (SWRCB, 2016).
2US EPA – United States Environmental Protection Agency
3SWRCB – State Water Resources Control Board
4OEHHA – Office of Environmental Health Hazard Assessment

SUMMARY OF DETECTIONS IN PUBLIC WATER WELLS5
Detection Type

Number of Groundwater Sources

Number of active and standby public
wells with a nitrate concentration6 > 10
mg/L (N)

854 of 11,906 wells sampled.

Top 3 counties with active and standby
public wells with a nitrate concentration >
10 mg/L (N)

Los Angeles (128), Tulare (95), and Kern (88)

5Based

on 2007-2017 public standby and active well (groundwater sources) data collected by the SWRCB.
from active and standby wells is typically treated to prevent exposure to chemical concentrations
above the MCL. Data from private domestic wells and wells with less than 15 service connections are not
available.
6Water

ANALYTICAL INFORMATION
Method
US EPA 300.0, 300.1

US EPA 353.2
Public Drinking Water
Testing Requirements

Detection Limit
0.01-0.008 mg/L
Depending on concentration
and presence of other
components
0.05 mg/L

Note
Nitrate-Nitrogen by Ion
Chromatography

Nitrate-Nitrite by Automated
Colorimetry
Public water systems are required to test for nitrate and must
report the results to the SWRCB.

Revised November 2017

2

Exhibit D

2

State Water Resources Control Board
Division of Water Quality
GAMA Program

NITRATE OCCURRENCE
Anthropogenic Sources

The largest source of anthropogenic nitrate is industrial production
via the Haber-Bosch process. The Haber-Bosch process catalyzes
atmospheric nitrogen gas with hydrogen to produce ammonia –
which can then be further oxidized to produce nitrate.
Approximately 3 to 5 percent of the world’s natural gas production is
consumed in this process, producing approximately 450 million tons
of nitrogen fertilizer per year. High concentrations of nitrate are
often associated with fertilizer production and application. Fertilizer
that is not used by plants can leach into groundwater and ammonia
will rapidly convert to nitrate in the presence of oxygen.
Other anthropogenic sources of nitrate to groundwater include
septic systems, discharges from wastewater and agricultural ponds,
leaky sewer lines, manure fertilizer application, and the production
of explosives.

Natural Sources

Nitrogen is an important biologic element and is a required
component of amino acids and proteins. Although nitrogen is the
most abundant gas in the atmosphere (as N2), it is not easily used
by most organisms in this form. N2 must first be transformed to a
more easily utilized compound, such as nitrate, before incorporation
into biologic tissue or plant matter.
Nitrate is naturally produced from N2 through biologic fixation and
from organic nitrogen through mineralization. Minor amounts may
also be produced through oxidation of atmospheric nitrogen by
lightening. Some nitrate from these sources may naturally enter
groundwater. However, these concentrations are generally low.
Nitrate concentrations greater than 10 to 15 mg/L (as NO3) are
generally indicative of anthropogenic nitrate sources (Mueller,
1995).

Revised November 2017
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History of Occurrence

Nitrate is the most common chemical contaminant in the world’s
groundwater aquifers. The USGS has estimated that nitrate
exceeded background concentrations in 65 percent of shallow wells
(<100 feet) in agricultural and urban areas. According to 2010, US
Geological Survey publication, up to 7% of 2,388 domestic wells
sampled in agricultural and urban areas have nitrate levels above
the MCL. Concentrations exceeding the MCL were less common in
public-supply wells (about 3 percent of 384 wells sampled). In
California, multiple areas have elevated levels of nitrate
contamination in groundwater including the San Joaquin Valley,
Santa Ana Valley, and Salinas basins.

Contaminant Transport
Characteristics

Nitrate dissolves rapidly in water and once dissolved is difficult to
remove. Some natural degradation (denitrification) can occur under
low or no-oxygen groundwater conditions. However, evidence
suggests that aquifer-scale denitrification does not occur, and that
once nitrate enters groundwater it can remain there for decades.

REMEDIATION & TREATMENT TECHNOLOGIES
There is no simple way to remove nitrate from water. Boiling, softening, and filtration as
a means of purifying water do not reduce nitrate concentrations. The following methods
can reduce or remove nitrate:
Demineralization
 Distillation - Removes nitrate and all other minerals from the water. Distillation is
one of the most effective types of demineralization. This process involves boiling
the water, then collecting and condensing the steam by using a metal coil.


Reverse osmosis - Water is placed under pressure and forced through a
membrane that filters out minerals and nitrate.

Both distillation and reverse osmosis are costly and require time and energy to operate
efficiently. They are low-yield systems, and storage space for treated water is required.
Ion-exchange - Water containing nitrate flows through a tank filled with resin beads that
are charged with chloride. As the water flows through the tank, the resin takes up the
nitrate and exchanges with chloride.
Electro-dialysis – Water containing nitrate flows across anion-exchange and cation
exchange membranes in a constant electric field. The use of these mono-anionselective membranes offer additional possibilities of nitrate removal by enabling
preferential flow of mono-valent anions (Rozanska A. and J. Wisniewski, 2003).
Other potential options include: phytoremediation and above ground biochemical
denitrification.
Revised November 2017
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HEALTH EFFECT INFORMATION
High levels of nitrate in drinking water are associated with adverse health effects.
Domestic well users are encouraged to test their well water regularly for nitrate.
Infants under six months of age have a greater risk of nitrate poisoning, called
methemoglobinemia (“blue baby” syndrome). Toxic effects occur when bacteria in the
infant’s stomach convert nitrate to more toxic nitrite. When nitrite enters the
bloodstream, it interferes with the body’s ability to carry oxygen to body tissues.
Symptoms include shortness of breath and blueness of the skin around the eyes and
mouth. Infants with these symptoms need immediate medical care since the condition
can lead to coma and eventually death. During pregnancy, it is common for
methemoglobin levels of the pregnant woman to increase from normal (where 0.5 to
2.5% of the total hemoglobin is in the form of methemoglobin) to a maximum of 10% in
the 30th week of pregnancy. The level of methemoglobin declines to a normal level after
delivery. Pregnant women are susceptible to methemoglobinemia and should be sure
that the nitrate concentrations in their drinking water are at safe levels.
Some scientific studies suggested a linkage between high nitrate levels in drinking water
with birth defects and certain types of cancer. However, long-term scientific studies are
needed to determine a direct relationship. According to the EPA, long-term exposure to
water with high nitrate levels may cause diuresis, increased starchy deposits, and
hemorrhaging of the spleen. People with heart or lung diseases are more susceptible to
the toxic effects of nitrate than others because of reduced levels of gastric acidity.

Revised November 2017
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Active and standby public drinking water wells that had at least one detection of nitrate (as N)
above the MCL, 2007-2017, 854 wells. (Source: Public Well Data using GeoTracker GAMA).
Revised November 2017
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Dairy Waste Pollution
California is the nation's largest dairy producer and, in 2014, was home to 1.8 million
dairy cows that produced over three billions gallons of milk and 35 million tons of
manure. Most of California's dairy farms are in the Central Valley, which suffers from
both air and water pollution.
Cow manure is a natural and excellent source as a fertilizer, but researchers have also
estimated that one cow can emit between 100 to 200 liters of methane per day. This
doesn't include the methane that continues to be generated through bacterial
decomposition in waste storage lagoons. Methane gas is 25 times more powerful
greenhouse gas than carbon dioxide.

DONATE NOW
With your generous contribution, we can build on
our current campaigns to: phase out plastics, build a
recycling economy, update the bottle bill program;
and end landfilling of foodwaste and other organics.

Please give as generously as you can. We're
normally up against multi-million dollar
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Your gift supports:
Conservation policies and programs that protect land, air and
water.
Collaboration with citizen groups and local governments
to mitigate pollution and waste.
Public education through research and outreach to expand
global conservation.

The release of methane gas and the waste piles can cause major pollution problems.
Preventing pollution from dairy waste can be a challenge, which requires extensive
background and knowledge in animal nutrition, nutrient sources, soil types, and
precipitation among other factors.
The U.S. EPA continues to revise its waste regulations for dairies with over 700 cows,
which are designated concentrated animal feeding operations (CAFO). CAFO's are
defined as animal feeding operations that have the potential to discharge pollution into
surface water. Many different efforts have been conducted for operators to better
manage the pollution the CAFO's and other dairies produce.
Water Pollution

Runoffs from corrals can wash manure into streams and rivers, while major storms can
cause waste water lagoons to overflow into other nearby waterways. The waste water
from the corrals, waste storage lagoons and when too much manure has been applied
as fertilizer can also seep into groundwater.
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Dairy farmer keeping pollution at b

As the nutrients from the manure enter
waterways, it can deplete the water
body's dissolved oxygen levels as they
begin to decompose, killing fish and other
aquatic life. In groundwater, nitrate levels
can increase to unhealthy levels, which
can cause Blue Baby Syndrome, a potentially fatal blood disorder if the water is
consumed. In addition, if drinking water supplies are compromised by high levels of
microorganisms or nitrate exceeding the standards in the Safe Drinking Water Act, well
owners must find new water sources, causing furthuer difficult and expensive problems.
What to do about it? Several solutions to mitigate this problem include applying
watertight plastic or clay waste liners, that can prevent contaminants from seeping into
the sides of lagoons. Buffer strips made permanent strips of vegetation between fields
and water ways can also be used to absorb nutrients that would otherwise enter
waterways as polluted runoff.
Air Pollution

The decomposition of animal wastes in the dairy can cause methane and ammonia
gases to be released into the atmosphere. Methane contributes to greenhouse gases,
which can lead to global warming, while ammonia can cause respiratory problems, as
fine particulate matter formulates in the air. Dust generated from animal activity also
causes respiratory diseases, such as asthma.
What to do about this? The methane emissions can be captured and used as an energy
source through methane digesters, that can reduce the odor and the release of
methane, but the systems are expensive and require a large amount of manure. Dust
suppressants can be used to reduce airborne dust.
There is no one best way to prevent these pollutions from occurring, but the U.S. EPA
continues to find better technology to help mitigate these problems.
For more information:

EPA Region 9: Animal Waste Management
Back to Issues
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Manure Gas Dangers
Organization(s):
Farm Safety Association, Inc. (http://nasdonline.org/4689/o000020/farm-safety-association-inc.html)
(/static_content/documents/48/d001616.pdf)
More Like This (/related.php?id=48)

Since the increased use of manure storage facilities in agriculture there have been numerous instances
where a farmer, family member, or employee has asphyxiated or succumbed to toxic gases from the
storage. Cases have been documented where several individuals have died while attempting to rescue a
coworker or family member from an underground pit or a spreader tank.
What toxic gases are present around such storage facilities? The four main gases produced from
decomposing manure are Hydrogen Sulfide, Methane, Ammonia, and Carbon Dioxide. In high
concentrations, each of these gases may pose a health threat to humans and livestock.
In animal housing facilities, where the manure pit is often located below the facility floor, manure gases
are generally detectable in low concentrations throughout the year. When pits are agitated for pumping,
some or all of these gases are rapidly released from the manure and may reach toxic levels or displace
oxygen, increasing the risk to humans and livestock.
THE PRIMARY HAZARDS OF THESE GASES ARE:

nasdonline.org/48/d001616/manure-gas-dangers.html
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Toxic or poisonous reactions in people or animals, oxygen depletion which can result in asphyxiation and
explosions that can occur when oxygen mixes with the gases such as methane.
CHARACTERISTICS OF HYDROGEN SULFIDE (H2S)
Hydrogen sulfide is considered the most dangerous of the byproducts of manure decomposition. It has a,
distinct rotten egg smell and is heavier than air. After breathing this gas for a short time, your sense of
smell becomes fatigued and you can no longer detect an odor.
At low concentrations H2S irritates the eyes and respiratory tract while at moderate levels exposure
causes headache, nausea, and dizziness. At high concentrations H2S paralyzes the nerve cells of the
nose to the point where the person can no longer smell the gas. Both carbon dioxide and hydrogen
sulfide are heavier than air, and will tend to settle to the lower areas of the storage facility and remain in
high concentrations even after ventilation.
CHARACTERISTICS OF AMMONIA (NH3)
Ammonia has a distinct, sharp, penetrating odor detectable at very low concentrations. It is heavier than
air, and at moderate levels of concentration, it can irritate the eyes and respiratory tract. At high
concentrations it can cause ulceration to the eyes and severe irritation to the respiratory tract. . Flushing
irritated skin or eyes with water is the best first-aid treatment
CHARACTERISTICS OF CARBON DIOXIDE (CO2)
Carbon Dioxide is heavier than air and difficult to detect. It replaces Oxygen in air and acts as an
asphyxiate. At moderate concentrations it causes shortness of breath and dizziness.
It is a major contributing factor to animal deaths by asphyxiation in confinement buildings with faulty
ventilation. In addition to manure decomposition, carbon dioxide is also a byproduct of livestock
respiration.
CHARACTERISTICS OF METHANE (CH4)
Methane is odorless and lighter than air, so it tends to accumulate at the top of manure pits. It is
considered an asphyxiate at extremely high concentrations. The main hazard is its flammable, explosive
nature. Methane is extremely difficult to detect without gas detection instruments because it is odorless,
but it should be anticipated as being present in all manure storage areas.
MANURE STORAGE
Some systems for storing the manure are more dangerous than others. Below ground storage facilities, or
pits, are more hazardous than above ground structures. Systems that are covered by lids, caps or slotted
floors are more hazardous than uncovered systems. Pump-out pits or caps can also be very hazardous.
Leaks from storage structures may also cause significant losses of fish and other aquatic species if near
streams or lakes.

nasdonline.org/48/d001616/manure-gas-dangers.html
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Construct manure storage pits outside confinement buildings, above or below ground, and in a way
that gases cannot move back into the building.
Make sure that pumping equipment can be quickly and easily removed for repairs or adjustment.
Attach a hinge or chain to covers or lids on storage areas to prevent them from falling into the
storage pit
Covered or enclosed tank facilities present the greatest danger, especially when manure is being
agitated or pumped out of the structure. Little gas is produced or accumulates when the manure is
still and natural air movement or ventilation from fans prevents gas buildup.
The primary advantages of liquid manure storage facilities are that they make the waste handling process
less demanding on your time and allow for applications of manure on croplands at more convenient or
appropriate times. In general, there are three types of liquid manure storage systems being used.
a) Large manure storage tanks located directly underneath the livestock housing area.
b) Manure storage located away from the livestock housing areas in open lagoons or ponds.
c) Above ground, silo-type, manure storage structures.
In all three types, the manure is flushed from the livestock housing area with added water and then
agitated by various means to form liquid slurry. This slurry is then pumped periodically from the storage
area into applicator tank wagons or through irrigation systems for application on crop land as a valuable
fertilizer and soil conditioner.
When animal waste of any type is being stored in large quantities, a number of hazards are present for
both man and animal. The most obvious hazard is the potential danger of falling into one of the large
open storage areas and drowning.
There is also the danger from manure gases, which are produced as the manure is decomposed by
bacterial action. During the decomposition process, a variety of gases are released which can be
hazardous to both people and livestock.
Knowing the nature of these gases and the effects they might have on you should reduce the potential
risk of working around manure storage areas.
In addition to adhering to proper construction and maintenance procedures for liquid manure storage
facilities, owners should be encouraged to follow a few precautionary measures to protect both workers
and livestock from harmful manure gases.
They are as follows:
Know the physical effects of the various gases released during manure decomposition. If at any
time these effects are detected, it is critically important that both workers and livestock are
evacuated from the area or ample ventilation provided.
Maintain adequate ventilation in all confined areas where livestock are housed or livestock waste is
stored. This is especially true if the manure is being agitated, since agitation causes a rapid release
of gases. Even with the facility's ventilation system operating, high levels of toxic gases can
accumulate quickly. Ventilation recommendations are available from a number of sources.
If the power fails, open all windows and doors and remove livestock if possible. Many farmers with
livestock confinement operations have invested in portable or emergency power generating units to
insure livestock housing areas have continuous power for ventilation.
nasdonline.org/48/d001616/manure-gas-dangers.html
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Since a methane/air mixture can be highly explosive, prohibit smoking or other open flames in
confined housing or manure storage areas.
Concerning open storage of liquid manure in ponds or lagoons, precautionary measures should also be
taken to reduce the risks to people and livestock.
Manure ponds or lagoons should, if at all possible, be fenced in to prevent access by children or
livestock. Open lagoons can appear deceptively solid during warm weather and lure the curious out
onto the surface.
Signs should be posted around the perimeter of the lagoon providing a clear warning of the existing
hazards
Remind children, visitors and any nonessential workers to stay away from manure pits and
transfer/holding tanks, especially during agitation and pumping.
Do not allow people to enter livestock buildings during agitation and pumping of manure pits under
the building floor.
Full respiratory protection, in the form of self-contained breathing units, should be utilized at all
times. No one should ever enter a manure storage pit - even to rescue a victim overcome by gases
-without a supply of air and assistance from a backup crew using a lifeline.
MANURE STORAGE ENTRY PROCEDURES

Avoid entering manure storage areas if at all possible. Many deaths have occurred when people
entered manure storage areas without proper safety precautions.
If you must enter a manure storage area, the following confined space entry procedures will
minimize, but not eliminate, the risks.
Never enter a manure pit during or just after agitation because there is always the possibility of
deadly concentration of this gas. Plumbing and pumping equipment should be installed so that it
can be easily removed for repairs.
Before agitation, take steps to ensure the welfare of the animals and people working in the area.
Remove all people and animals if possible. If animals cannot be removed, maximize ventilation and
agitate slurry very slowly at first. Monitor the condition of the animals. If the animals act restless or
agitated or abnormal, stop the agitation immediately and ventilate the area.

nasdonline.org/48/d001616/manure-gas-dangers.html
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Always keep at least one foot of space between the highest manure level and the slats. This
protects animals who lie on the slats and inhale the gases that accumulate at the surface of the pit.
Do not enter manure pits without either:
A self-contained air supply like those fire fighters use. (Dust masks or other cartridge respirators will
not filter out the toxic gases nor will they provide the oxygen requirement to work in confined spaces
such as manure pits.)
OR Test before entering. Test the oxygen level to make sure that adequate oxygen is available. Also
test for hydrogen sulfide, a particularly toxic gas, to be sure that concentrations are safe (less than
10 ppm).
Provide additional forced ventilation. Additional ventilation will increase oxygen and decrease
hydrogen sulfide and other toxic gases.
Monitor conditions. Agitation from working can increase the toxic gas levels. Monitor conditions
while working.
When someone collapses in a pit, gases are so concentrated that it is suicidal for anyone else to
enter without a self-contained breathing apparatus.
The only reasonable immediate action is to ventilate the storage area and notify rescue personnel
who can bring the proper equipment.
Barn fans may be activated to provide ventilation, but do not lower fans into the pit because this
could cause methane explosion
Use a safety line. A worker in a confined space or manure storage area should wear a body
harness with a safety line.
The safety line should be held by enough people and/or a winch so that the worker can be pulled
out of the area if a problem develops.
Wear a supplied air respirator. Never a pit without one.
The person using a respirator should be trained on the use of the mask. It is particularly important
that the mask form a tight seal around the face.
Provide a clear escape path. Make it as easy as possible for the worker to exit the manure storage
area quickly. Don't block the path with tools or objects.
Keep fire away. Methane gas is a byproduct of manure degradation, and it is flammable. Keep fire
and other ignition sources such as electrical tools away from the manure storage area. Test the
methane level with an explosion meter.
Know first aid. Someone on the site should be trained in CPR and first aid.
Recognize that conditions are of greatest risk when manure is agitated or moved. Movement and
agitation increase the release of dangerous gases, sometimes several fold. When agitating,
pumping, or moving manure, take precautions to be sure that extra ventilation is provided to nearby
areas (e.g., buildings over or near the manure storage).
Due to the equipment requirements and inherent risks associated with entering an area where there
may be toxic gases or insufficient oxygen, you should consider hiring a professional trained in
working in these areas to perform maintenance tasks. If hiring a professional or using a SCBA is not
possible, the best advice is to stay out of the pit.

The information and recommendations contained in this publication are believed to be reliable and
representative of contemporary expert opinion on the subject material. The Farm Safety Association Inc.
does not guarantee absolute accuracy or sufficiency of subject material, nor can it accept responsibility
for health and safety recommendations that may have been omitted due to particular and exceptional
nasdonline.org/48/d001616/manure-gas-dangers.html
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conditions and circumstances.
Copyright © 2002 Farm Safety Association Inc.
22-340 Woodlawn Road West, Guelph, Ontario (519) 823-5600.
Disclaimer and Reproduction Information: Information in NASD does not represent NIOSH policy.
Information included in NASD appears by permission of the author and/or copyright holder. More
(http://nasdonline.org/disclaimer.html)
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grain and weighs when thoroughly
seasoned, about sixty pounds per cubic
foot. The timber is principally em
ployed for railroad construction, ties,

Torest and Wood Lot.
Tºrnest fraunton.

marine and mine engineering works

and is especially suited to underground
or under water uses.

LOCAL

FOREST

PLANTING

ORIENTAL CAMPHOR PRODUCTION.

47 BLUE GUM STUMPS.

The work of planting on our Cali
fornia reserves is usually carried on
by two rangers working together. One

duction in Formosa is confined to trees

A gentleman living near Claremont,
who does not wish his name printed,

ranger, carrying a mattock, goes ahead
and digs holes about 18 inches across

at least 50 years of age, the cutting
down of tree of a less age being pro

bought a piece of land five years ago
having thereon 47 blue gum Stumps

and 10 to 12 inches deep. These holes

Recent
hibited by the government.
investigations are said to warrant the

from which the trees had recently
been cut. At the end of five years

statement that the supply of old trees

(a few weeks ago) he had the second
growth cut into cord wood. The crop

are about six feet apart each way.
The best and most protected spots are
chosen for these holes. The ranger
who does the planting follows with a
bucket containing the young trees, the
roots of which are kept wet. With a
trowel he arranges the hole previously
dug so that it will accommodate the
entire root system of the tree without

bending it and thoroughly firmed. If
leaf litter is near, it is used to mulch
around the seedling.

The species which have proved the
most successful and which will doubt.

less be the ones most extensively
planted in the future, are the Jeffrey
pine, (Pinus Jeffreyi), Coulter pine
(Pinus Coulteri), Incense cedar (Libo
cedrus decurrens), all native Califor
nians, and Cedrus Deodara, the Indian

cedar or giant cedar of the Himalayas.
Some eucalyptus were grown, but as
yet no effort has been made to do ex

tensive planting of this species, the
government's efforts on these moun

According to a report by Consul J.

H. Arnold of Tamsui, camphor pro

will at the present rate of cutting be
come exhaused in less than 50 years.

Owing to poor sanitary conditions, lack
of roads, and the presence of head
hunting tribes of savages, much of

the material in Formosa may not be
harvested for years. During the pres
ent year the Formosa camphor bureau,
which controls almost a complete mo

pects to produce 6,667,000 lbs. of crude
camphor, and about one-half of that

amount of camphor oil.
A brief account is given of the
work of afforestation being conducted

under the initiative of the government,
together with the process of camphor
manufacture, and some notes on mar
keting the product.
-

Consul Gracey, of Fuchau, reports
that in China the camphor trees are
being ruthlessly cut down as fast as
they can be bought from the owners.

A special tax is to be imposed on the
camphor and camphor oil produced,
Five young
cultivating new trees.
trees are to be planted for every tree

EUCALYPTS.

Great energy and persistence

in experimenting with the genus have

known

reli

and

besides

the writer

ex-sheriff of Los Angeles county.

The statements were fully discussed
and a number of similar results quoted
but all were of years past when fuel
prices were much lower and the net
returns correspondingly less.
moral is—plant eucalypts.

The Pennsylvania Railroad is con
tinuing its work of planting trees for
its future supply of ties, notes The
Railway and Engineering Review. It
now has about 1,000 acres under cul
tivation, with some 2,250,000 trees
growing and seed planted for many

The

A GOOD EUCALYPT.

William Kirkpatrick, the Menifee
rancher, brought in a section of a euca
lyptus tree which measured 20 inches
in diameter and 5 feet 1 inch in cir
cumference.

EASTERN RAILROAD TIES.

States.

absolutely

well

cut down.

more attention than any other exotic
genus and probably more than most
of these indigenous to the United

is

there were in the group who heard it
J. B. Neff, conductor of Farmer's In
stitutes; Dr. R. H. Loughridge, of the
University of California; Dr. S. S.
Twombly of Fullerton, and John Burr,

native to uplands or desert sections
are usually small growing trees.
TIM BER

statement

the world's supply of camphor, ex

which will be expended in planting and

THE

This

able, the gentleman who gave it is

nopoly in the production and sale of

tains being confined practically to the
reforestation of higher altitudes, for
which the eucalyptus are not especial
ly suited, being for the most part
natives to lowlands of Australia; those

Eucalyptus has deservedly claimed

was 66 cords and sold at $11 per cord,

cost $4 per cord to work up or $7 per
cord net, a total net income from 47
trees of $462 or nearly $10 per tree.
Can you beat it with any other crop
the land is capable of bearing?

The tree was 12 years

old, and grown entirely without irri
gation, which furnishes proof that eu
calyptus trees will do well in this
valley without water. Mr. Kirkpatrick
states that this tree was not the larg

est of the many grown on his ranch,

on tree-lined lanes but just one he
cut for his winter's fuel.

more.

been manifested by nurserymen and

Eucalyptus:

pioneer planters ever since its intro

duction.

More than 150 species have

been identified by botanists who have
studied the Australian forests. Fully

100 of these, including practically all
the species considered valuable for
timber, have been introduced and
planted in California.

About 60,000 young pines have been
planted by the Forestry Department
in San Bernardino, Riverside and
Orange counties in California to re

store the long stretches of country
denuded by fires and lumbermen.
THE “JARRAH" SUPPLY.

For general purposes, however, the
blue gum has been used more exten

sively than all other species combined,
and even today the knowledge of most

laymen of the eucalypts is confined
to their acquaintance with this single
species, though E. rostrata and E.
tereticornis, two “red gums,” have of

late become quite common. Several
other species, however, possess special

In the virgin forests in Western
Australia, to the north of the Black
wood river stands two million acres of
Jarrah (Eucalyptus marginata) suit

able for milling.

Based on the present

cutting this would constitute a thirty
years' supply of one of the finest, most
endurable timbers in the world. In

addition, there are at other points

qualities which warrant their selection

several million other acres which will

for particular uses and for certain
localities. Among these are the sugar,
manna, gray, and lemon gums, which,
with the blue gum, owing to their
rapid growth and splendid develop
ment, rank as some of the chief tim
ber eucalypts.

be avoidable only

through

We are the largest exclusive pro

pagators and growers of Eucalyptus
trees in California, and can deliver
large orders.

Will sell the trees, or will sell the
trees and plant them, or will sell
acreage planted to selected trees on
easy installment terms.
invited.

Čº

Eucalyptus

Timber

Co.

706 and 707 O. T. Johnson Building,
Broadway and Fourth st.,

LOS ANGELES, CAL.

Eucalypts

railway

construction. Many of these trees run
over a hundred feet in height, three
to five feet in diameter and are fifty
or sixty feet to the first branch. The
wood is of a reddish color, very hard
and dense, generally straight in the
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Seeds of all standard sorts

and many novelties
always on hand.

Theodore Payne
345 &. Main &t., Los Angeles
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