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Preface

Excessive water use and high maintenance costs are the result from inefficient irrigation designs
and poor water management. Limited water resources create the need for water conservation,
The landscape industry is often the target of restrictions in times of drought because of its highly
visible potential for water savings. Water conservation is a source of water supply and should
not be just a short-term response to water shortages. The water industry should improve
landscape water efficiency as a method of long-term water supply management.

Landscapes provide a quality of life. Continued drought, inefficient irrigation systems, and poor
water management deplete water supplies and threaten this quality of life. Because of the
expanding concern over water conservation, especially as it relates to outdoor watering, options
for improving irrigation efficiencies in the landscape are needed. Irrigation systems will never be
100 percent efficient. However, irrigation systems today typically do not meet fair or achievable
standards. Efficiency concepts are misunderstood in the industry. Inefficiencies stem from poor
irrigation design, installation, scheduling, and maintenance.

There are sufficient sources of information related to irrigation efficiencies and water
conservation as it relates to outdoor watering. Conversely, there is also bad and misleading
information available. Irrigation manufacturers provide excellent educational materials and
continue to develop new and innovative technologies that provide better tools for efficient
watering. With these technologies and the need for changes come renewed interest in site
development and redevelopment of landscapes. The Irrigation Association (IA) is a great
resource for educating the professional contractors and supplying education materials.

Issues related to inefficient irrigation are numerous and options for addressing the problems
include an increase in public awareness, industry training, and contractor certification. After
extensive research and analyzing the information, recommendaticns in the form of this
Landscape Iirigation Design Standards guideline were developed to address the issues connected
to poor irrigation design, water management, and maintenance of irrigation systems. The
guidelines provide information for all individuals involved with irrigation such as the irrigation
designer, contractor or installer, water manager, and maintenance personnel. The guidelines
include uniformity principles, irrigation efficiency, distribution uniformity, irrigation scheduling,
water losses, and system maintenance.

As a result of improving irrigation efficiencies, landscapes will be healthier and our most precious
resource, water, will be saved. This document provides a framework for guiding this
development and redevelopment into the future.

Daniel Ransom CID, CIC, CLIA, CGIA, CAIS
Water Conservation Manager
City of Santa fFe



LAcknowledgments

The City of Santa Fe's Water Conservation Office wishes to acknowledge the Irrigation
Association for their generous support and assistance in allowing us to use portions of their
manuals and literature in the development of this standards guide. We would also like to thank
Andy Mumma, Randy Sugrue, Willle West, Robert Wood, and Paul Zalesak who assisted in the
review and revision of this project and/or contributed to the manuals content.

In addition, we would also like to acknowledge the Bureau of Reclamation's contribution of grant
funding for the printing and preparation of this standards manual.

i



I Introduction ....iccccunnnieneaneransnaaas rrerersrmsereserens eessnisaessasanstanaranasarnsase I-1
1.1. What are Landscape Irrigation Design Standards?........c.cceovvevviiiviiinnnnn. I-1
1.2, MELhOOICGY ..ot e e e e I-2
II Efficiency Concepts............. . P 1I-1
2.1. INEFOAUCHION .. .ee e e e e e II-1
2.2. 0 Ti0 T 11 5 8T ol II-1
2.3. Irrigation EffiCiency........coiii i, II-1
2.3.1. Distribution Uniformity ..ot s e reeee I1-2
2.3.2. TIrrigation Scheduling.........oooiiiiiiee e I1-2
2.3.3. WaAklr LOSSES . ceni ittt 1I-2
2.3.4.  System MaintenanCe. ... iii v et e 11-3
2.3.5. EmissSion Uniformity ... oot e I1-3
2.4, Landscape Irrigation AUGIES ......c..uiiiiiieiiiiece e, 11-4
2.5. Landscape Irrigation Auditor...... ..o e e e I1-4
2.6. Irrigation Audit GuIdelings ..., I1-5
2.7. Design Coverage ANalYSiS... ..o vt verii e e e e e ee e e II-5
2.7.1. Single Leg Profiles .......c.ouvviiiiiiiiiien e 11-6
2.7.2. G PallerNS. et oo e II-6
2.7.3. Densograms and ProfileS.........ccei i iieiiinnr e e II-6
2.7.4. HISEOGramS ..oe it e e e s 11-7
2.8. Design Uniformity TestiNg ......ovvviiiiii e e e e e ee 1I-7
III Design Criterla ........c.oeveneeeen ensrstasessserersiernorasonnsnneasurrran (PR § 8 o |
3.1 INErOAUCTION « v et e e e I11-1
3.2. Irrigation DESIONET ...coun i e e e v e e e e e I11-1
3.2,1.  Certified Irrigation DeSIQNer.......c.uvuuiiiieviirreieea i eee e e eenes I1I-2
3.3. WaLET SUDPIY oo e e e e e eean 11I-3
3.4. City Water SUDDIY .« e e e e e e e e I11-3
3.5. Well Water, Cisterns, & Surface SUpplY ...oecev e e, 11I-4
3.6. PUMP SEIECHION e e e [11-4
3.6. 1. FIOW RALE .ot e e e e 111-4
3.6.2.  EFfICIBNCY .otie et e e e II1-5
3.6.3. Water QUalily......oociiii i III-5
3.6.4. Pressure TANK ... iiiiiiees e e ee e et st e et e e III-5
3.7. Protecting the Water SOUMCE.......coiviii i e II1-5
3.8. Dedicated Irrigation Meter.........vviiii e i I1I-5
3.9. Sprinkler Selection and Layout..........ccoooeviiiiriir e ee e e e II1-6
3.9.1.  SPrinkler SPacing.....cccvviiiieiieiee e e e e e e en e I1I-6
3.0.2. WINA oo e e e e ean e I11-7
3.9.3.  Sloped SUMACES. . coii i et e ee et e e e 11I-8

Vi



TR I S (B Lo e R T I1I-8

3.9.5. Soil INfiltration Rate......ooieriii st e e e e e e I11-9
3.10. Bubbler/Stream Spray Selection and Layoul .........cocvceiiviieiiiniieiiiiiiees II1-9
I I Y = 4o T 5 1 o U PR II-10

I R o 0= o PP 111-10

3.1, 2, VaIVES i e e e e II1-10
I T e a1 o 1= SRR T I1-11
3130 Pipe LOCAEION (v II-11

I G T R 1Ty o o T OSSP II-11
3,14, SiZING COMPONENES ..t ittt et et e e et e s e e rer e ra e esarees I1I-11

3.14.1. PIPE SIZING ..t i et e e I1I-11

3.14.2. Velocity Limit Technique .........ooviiiii e, I11-12

3.14.3. Friction Factor Method .. ..o oo II-12

3.14.4. Valve and Valve BoX SiziNG...c.viieeiiii e e e v e e 111-12
3.15.  24-Volt Control WIre SIZiNg ..oooveeviiiieeinii e e 111-13
3,16, System HydrauliCS. ..o e I11-13
3.17.  Irrigation REQUIFEMENES . .i et et e e e et eeeeas I11-13

3.17.1. Watering RestrictioNS. ...cvvun i et e I11-14
3.18.  Design RegulatioNS.......cccviveiiiiiiiini s e s e e 111-14
3.19.  System DOCUMENTALION .. ..t ce e ie e ee e air et e e e e er e e eeae e re i eraniee e 1II-15

3.19.1. Irrigation PlANS . ...ceuuirere e e ies s e e e e e e e et e e 11I-15

3.19.2. Detail Drawings.....ciiceiviir e ie e e e e e 1I-16

3.19.3. Irrigation SChedUules. . ... i I11-16
3.20. Reclaimed Water Spedifications ........cccivi i 1II-16

3.20.1. System Identification ... 111-16

3.20.2. System Separalion .....occovviiniei e 111-17
0 R - 1Y = L PP 1I1-17
3.22.  Trrigation Design Checklist ... ..o e I1I-18
v System Components............ ievmeans cresnrena vermaerees rormren vemmntrsaneresaranasses IV-1
4.1. gL e o [ o 1T o O O PP V-1
4.2. RV 1A O PSP TRS V-1

4.2.1.  Automatic Control ValVes ........ciieeeiiiicemii e s e e V-1

4.2.2, IS0latiON ValVesS ... et e e IvV-3

4.2.3. Pressure Regulating ValVES ...t e e Iv-4
4.3. VaVE BOXES ... it e e e v-4
4.4. AUTOMALIC CONEIOIIEIS ... e et e e e e V-5

4.4.1, Weather-Based Controllers (ET) .....occovinviiieiiinii e v, V-5
4.5, SPraY HEAUS e et ieie e et i e e V-6
4.6. ROEOTS ettt et e e V-7
4,7, Stream Sprays & Bubblers.. ... e, Iv-8
4.8. SWING JOINES & RISEIS vv i e e e V-9
4.9. P ettt ettt e e e e 1v-9

4.9.1. MaAEENIAIS corniii e e e e e e V-9

4,9.2, MaININE oo e e e v-9

4.9.3. Spray Irrigation Lateral Pipe ..o i e 1v-10
4,10, Thrust BIOCKS .ooiii e ittt e s e Iv-10
4,11, 24-VOIt CONTOl WITB ... ieeet et et ea e v-11
4,12, Backflow Prevention .......cooueoeiieieeee e e e e v-12

viii



4.12.1. Minimum SEaNAards ....c..oe i vV-13

4.13. Non-acceptable Backflow Prevention.......co.ocvviveeeviiiieeicviniieeeieee e, vV-13
4.13.1. Double Check ValVe . v e ettt e e s ee s v ee e enin e enns IvV-13
4.13.2. Combination Valve/Vacuum BreaKer.......cooovivieieriiie e eceseerees Iv-13

4.14.  Approved Backflow Prevention. . ....iceeeririnii e ir e e e e 1v-14
4.14.1. Atmospheric Vacuum Breaker (AVB).........cccociiiiiiisnieini e 1v-14
4.14.2. Pressure Vacuum Breaker (PVB) .........ccovvvviiimmieii e Iv-15
4.14.3. Reduced Pressure ASSembly {RP)......c.cuuuurmiirmerermeeininnniiineressnrennenes 1vV-16

4.15.  Freeze ProteCliON ... .o en e e et e e Iv-17
4.15.1. Heated ENCIOSUrES ... .vvvii e et e e e e aeaenen v-17
4.15.2. Heating EQUIPMENE ...t e e v-17

4.16.  Automatic Drain ValVES .........coiiii et e Iv-18

4.17.  Drip COMPONENTS ..oiiiiiiieei s e et e e e st s e st an e een e eaens IvV-18
4.17.1. Drip CONLrol VAlIVES ...ivuiiiiiiiie e e et e e eer e IV-18
4.17.2. Drip CONtTOIIErs ...ovvviiie e s e e e IvV-18
4.17.3. Pressure ReQUIALOIS........iviieiiiiiiviesiieer e e e e er e Iv-18
G17.4. FIEEIS . oo e e e e Iv-19
4.17.5. FIUSH VAIVES ..ttt e Iv-19
4.17.6. Manifold Installation Order........cccooiviiie e e Iv-19
4.17.7. Drip Lateral PiPe... ..ot e e e e e Iv-20
4.17.8. Ferlilizer INJECOrS. um . ittt e an e IV-20

4.18.  MONILOMNG DeVICES 1.t it ee e e e e Iv-21
4,18.1. Soil MOISEUIE SEMSOIS . .uuuiiiie e ieeeii i ee et e e s e e r et e e e e eees Iv-21
4.18.2. RAIN SENSOIS . iii it iiaiee i et e et e e ee et e e eena s Iv-21
4.18.3. FrEEZE SEMSOIS .ccetu it iee e eieeti e ettt v s ee e e s e e e e et e e e e ann e e e ra e eenes Iv-21
4.18.4. WING SENSOIS . iieeii et s ee s ee e e re s n e eeaes 1v-22

v Drip Irrigation Design ........csemssssiismmmnmmimsassresnanns S crassessssnsaann V-1

5.1, INEFOAUCHION .ot e e e et e s e et e e s V-1

5.2, (DT[] I o (0T T V-2

53. Plant Water Relationships. . ........viiviiiivieiie e e V-3
5.3.1.  Evapotranspiralion..........ocoiei i v e ee e e et e V-3
5.3.2. Gallons per Plant par Day........ccovvivieieiirieee e e ev e e e eeeen V-3
5.3.3. Plant ROOL ZONE Area.......iiieiiieii e e e e V-4
5.3.4. Landscape CoeffiCiENT ..uu.vv v e V-4

5.4. Soil-Water Relationships ....... i e e e eeeene V-5
54.1. Available Water ... e e V-5
5.4.2. Weling Palterns .........ooiiii e e V-6
5.4.3. SOOI TYPES 1ottt V-8

5.5. 0 T A= PP V-10
5.5.1. Emitter SelaCtion ... V-10
552, Emitters per Plant........ooo e, V-11

5.6. SYSEEIM LaYOUL Lo V-13
5.6.1. Emitter PlacemMent .. ...coviiie it e e e V-13
5.6.2. HYAIOZONES .....uiiiir i ieee it et e e ee e V-14
5.6.3. Connecting the DOLS .......cccoiiiiniieii e e e s V-14
56,4, SeCHONMING. . ..uiit e e e e e e e e V-15

5.7. System HydrauliCs .o e e e V-15
5.7.1. Pressure Loss Calculations. ... V-15



5.7.2.  FlOW DI ZONB .. it i ettt e e et e e V-15
5.8. [ TR =T a = g ol TSP P V-16
5.9 Blank Site Data Worksheet ... e V-17
VI Irrigation Schedules............ rraesssasminraqarasnaaanana ceamnnre ernennenssasanrersenes VI=1
6.1 {3 o Yo [N or T Lo T PP VI-1
6.2. Base SChedUIES.......coeee e s VI-2
6.3. Irrigation SCheduling ... ..oovoviieee e VI-3

6.3.1. Plant Water Requirement. .......covviieeiiiiiiin e e e VI-3

6.3.2. Irrigation Water Requirement........ccoovviiniinei e VI-6

6.3.3. Scheduling RequUIremMENES. ....c..ovvitie e e e ae e enen VI-9
6.4. Schedule AdJUSEMENT.........ii i e e VI-14
6.5. Effective RaINFall ... e e VI-15
6.6. Base Schedule WOrksheet ... ...t e VI-16
Vil Contracts & the Contractor.......c.c.ereee arorssessrnrnsesernsnnonsnrnnnsssnnnnnssess WII=1
7.1. Trrigation CONMMIaCOr . ..o.u e e e e e VII-1
7.2 Contractor License Verification ........ccoo i e e VII-2
7.3. Certification Verification .........coo v veein e e crcrinnree e e aeeeer e e VII-3
7.4. (T U] o T PP TP PUPPT T PRPP VII-3
7.5. Authorized Representative .......coooeeiviiiiiiii e VII-4
7.6. WHTEEN BIdS. . oviie e e e e ar e e VII-4
7.7. L0001 1 Tor K PP VII-5
7.8. QUANITY ASSUFANCE . evvveviie it eesereee e eaiaeti s e enae e s anser s seieta s ar e s en e rerane VII-6
VIII Installation..........cccceinieneen easasnananan eeaseansrartsaearnanin FTSRSRRSR Y § § Cb §
8.1. LN o Tu [ Tou T T TR PO VIII-1
8.2. Testing and INSPECHIONS......cviiiriii e VIII-1
8.3. Pre-installation . ... ... e e e VIII-2
8.4. 1y 0 1 (= g o= ¢ 1] RO VIII-3
8.5. Excavation and Trenching.......c...ooovviniin e VIII-4
8.6. RECOID DIaWINGS ... vvuerieiiiiveeeiii it er et e er b e e e e ne s VIII-4
8.7. Backflow Prevention ASSEMDBIIES .........iviieiiiciii e e VIII-5

8.7.1. Atmospheric Vacuum Breaker (AVB) ..o e VIII-5

8.7.2. Pressure Vacuum Breaker PVB) ... e e e VIII-6

8.7.3. Reduced Pressure Assembly (RP)........coovieiiiiiiiiiiiiiiie e, VIII-7
8.8. Backflow Prevention Freeze Protection (PVB, RP)........cccoivvviice i cvivciineenns VIII-8
8.9. Backflow Prevention Assembly Testing (PVB, RP)....coeivviieeiiien e, VIII-8
S Y - L L S PSPPI VIII-9

8.10.1. Drain ValVes .....ccun et VIII-9

8.10.2. Quick Coupler ValVES ..o, VIII-9

8.10.3. Hose Bibs/HYdrants .......oceiieiiiiieeiiini e e VIII-9

8.10.4. Is0lation ValVes.....ooivveiiei i e e e e VIII-9
8.11.  Automatic Control VaIVeS ......ccuvvei i VIII-10

8.11.1. Drip Control VAIVES.........iieei ittt VIII-11
B.12.  VaIVE BOXES ceuiiiiiitree i eeeeint e ee et e et e e et e e r e e ae et ar e et n e a et e e aaans VIII-11
8.13.  24-VOIt Conrol WIS, ..ot e e e e e e e e VIII-12



L T R 4 = TV T VIII-12

8.13.2. WIre SPlICES et e e e e VIII-12
8.13.3. WIre SIEaVE PP . v i e e e e VIII-13
8.14. Cements, Cleaners/Primers and Joint Compounds .........ccooevvviieerinnennns VIII-13
8.15.  PVC Pipe and FIttiNGS.......vvuiieiiiiiiiiiie e i re e e e veens VIII-15
8.15.1. Threaded Plastic FItiNgS ....ovvvviiiiiie e e eeans VIII-15
B.15.2. Pipe Identificalion.......ococviieii e e e e e VIII-15
B.15.3, ASSEMDBIY cooci e VIII-15
8.15.4. Compression COUPHNGS ...ovie v e e ee e eeas VIII-15
e S T T T [0 [T I T o S VII-15
8.15.6. Thrust BIOCKS ...ociiei e e e e e e VIII-15
B.15.7. FIUShING. ..ot e e e VIII-16
B.16.  Leakage TestiNg ....ivi et eet et s er e e e e st e e er e VIII-16
B.17. S PHNKIEIS Lt e e VIII-17
8.18.  AUtomMatic CONMIOIIEIS ...cvvviiiie e e e e e e VIII-17
819, 110-VOIE WIFC. . it ieee e et et et e e e e e ee e VIII-19
8.20.  BaCK NG ..covvuiieei oo e e e e e a e VIII-20
8.21. Sprinkler Coverage INSPaCioN ..........cociiiriiriiieie e VIII-20
8.22.  Pressure Distribution TestiNg .....ccovuiiiiiviiiie e VIII-20
8.23. Application Uniformity Testing .........oooviiiiiiiiiiiii i, VIII-21
8.24.  Site RESLOrAtiON . .oveit e e e e VIII-21
IX Final Acceptances........cc..... eeresrssssnrnnnamsunTaTSnE Neeerelsssressssraressrassssanvan IX-1
9.1. (L To [T on T T IX-1
9.2. System Maintenance and Warranty .........cooovvevviiiniiiiiicecee s IX-1
Q2.1 WaAranty .o e e e IX-1
9.2.2. Trench Settlement ... ... e e IX-1
9.3. Operations and Maintenance Manual..........cc.cooivievei v e IX-2
9.3.1.  "As Built" Record Drawing ........c.ciieeaeiiinieiini e er e e e e IX-2
9.3.2. Operating INSIrUCHONS .. civv i e e e IX-2
9.3.3. Maintenance SChedUIBS........ccoviiii e e e e e IX-3
9.3.4. Watering Schedules ... oo e IX-3
9,35, CeIMICAES. et e IX-3
9.4. EXTra EQUIPMENT. .. et e e e e s IX-3
9.5. Final Inspection and ACCEPLANCE ..........veeviee e et e ee e eeas IX-3
Appendices

Evapotranspiration and Rainfall Data
Measurements and Formulas

List of Abbreviations

Glossary of Irrigation Terminology
Technical Data

References

mmooOme

Xi



xif



I Introduction

1.1, What are Landscape Irrigation Design Standards?

Landscape Irrigation Design Standards represent the findings of a study to research options for
improving irrigation efficiencies. The issues related to inefficient irrigation were researched with
the conclusion that the development of an efficiency guide (Landscape Irrigation Design
Standards) for irrigation systems is needed to provide a framework to improve irrigation system
efficiency with the goal to protect our water resources.

For the range of these documents, the term "irrigation system" refers to landscape irrigation
systems. Objectives of these guidelines are to create a framework that:

= Establishes minimum standards for the design and instaliation of cost effective, reliable,
and efficient irrigation systems

Defines common industry practice to standardize all irrigation systems

Improves consistency in the design and evaluation processes

Defines administrative processes for reviewing and approving irrigation design
Promotes consistency within the design and installation of irrigation systems
Establishes a high level of quality for the consumer

Helps to protect our water resources with the improvement of water efficiency
Promotes certification of landscape professionals within the industry

This guide covers key aspects of irrigation design, installation, and maintenance to promote
efficiency and establish a high level of quality irrigation systems that consumers have the right to
expect.

The primary objective is to improve the design, installation, and maintenance of irrigation
systems and to standardize all irrigation work by providing water resource information. Included
is specific information for the City of Santa Fe. The intention of this guide is

Efficiency to serve as a resource for irrigation designers, landscape architects,

contractors, developers, maintenance personnel, and water managers
working for the improvement of landscape water efficiency in
—| Design ]

accordance with commonly accepted industry practice.

redevelopment of irrigation systems. The expectation is that
upgrades to all existing non-efficient irrigation systems will meet
; minimum standards by either retrofitting or replacement of the

! Maintenance :

entire system.

X The focus of the guidelines is on new installations and
F_l Installation J

Landscape irrigation systems are those that provide application of irrigation water by means of
permanent aboveground, surface, or underground equipment under pressure. All irrigation

Landscape [rrigation Design Standards [-1
City of Santa Fe, New Mexico
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system designs shall be site-specific, reflecting plant type, soil type, infiltration rates, slopes,
microclimates, water pressure, and prevailing wind direction.

These guidelines apply to all permanent irrigation systems used on parks, industrial, municipal,
commercial, multi-family, medians, streetscapes, and single-family residential development and
do not apply to agriculture irrigation systems. They address design criteria, materials,
installations, testing, inspections, and maintenance for such systems,

Efficient irrigation is a sophisticated process. Irrigation systems that deliver exactly the right
amount of water at the right time to lawns, plants and trees, give assurance of environmentally
sound and efficient results. The irrigation industry offers reliable options and affordable
technology for water conservation and efficient water distribution to protect landscape
investments.

Development of design criteria in this guide use standards in the industry and the 1997 edition
Uniform Plumbing Code. Efforts have been made to ensure that data and information are
accurate; however, the City of Santa Fe cannot accept responsibility for any errors or oversights
in the use of material or in the preparation of landscape and irrigation plans. For the range of
these documents, the term "City" refers to the City of Santa Fe, New Mexico.

1.2. Methodology

Research was conducted to understand the issues related to inefficient irrigation and water
losses. First, four major factors that influence irrigation efficiency were identified:

1. Poor irrigation design. Without a high-quality design, the irrigation efficiency will start
low and decline from that point.

2. Poor irrigation system installation. Even with a high-quality irrigation design, the
installed system can suffer from poor installation practices.

3. Poor irrigation system maintenance. Over time, parts wear out and break, and
incompatible components are installed, creating water loss; therefore, reducing efficiency.

4. Poor water management. Water managers over water their landscapes two or upward to
ten times more than the landscape requirement; furthermore, you can have a very efficient
irrigation system, and still be inefficient with scheduling.

Next, four options for improving irrigation systems through better design, installation,
maintenance, and water management of irrigation systems were identified and prioritized. All of
the following opticns are important; however, they are listed from least important to most
important;

1. Training. Currently, there is not a sufficient amount of requirements or education needed
to work in the landscape industry. Providing seminars and training is needed to increase the
abilities and awareness of irrigation designers, installers, and water managers. This option is
not a priority with the availability of training through associations, manufacturers,
distributors, and private consultants; however, more affordable training is needed to reach
more people.

2. Certification. Requiring contractors to become certified raises the level of a contractor’s
knowledge and professionalism. This option will take an enormous effort involving local and
state governments with changes to local and state regulations.

[-2 Landscape Irrigation Design Standards
City of Santa Fe, New Mexico



Landscape Irrigation Design Standards
. Introduction

3. Public awareness. Itis important to educate the end user. The owner should be aware of
the qualifications of a contractor before they begin a project. The contractor should be
licensed, certified, and reputable. When the owner does his or her homework, everyane
wins. This option should be a priority of city governments, manufacturers, and retailers of
irrigation products.

4. Irrigation efficiency guide. With the type of information available to the public and
contractars, which is either too basic or clear as mud, justifies the need for an efficiency
guide for irrigation systems. The guidelines would provide a framework for high-efficiency
irrigation systems.

The conclusion is that an efficiency guide for irrigation systems would be the most cost-effective
and practical approach. With the data analyzed and conclusions drawn, recommendations were
formulated and presented in the form of this Landscape Irrigation Design Standards efficiency
guide.

Landscape Irrigation Design Standards may be copied or reprinted as needed. In crder to
maintain its integrity and consistency, the authors request that you do not modify or delete any
part of this document without prior approval from the City of Santa Fe.

Note:

. “Should” means it is highly recommended.
w  “Must” or “required” means law requires it: plumbing code, regulation, ordinance, or
specified within this document and adopted by the City of Santa Fe.

Landscape Iirigation Design Standards I-3
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Bl Efficiency Concepts

Il

2.1. Introduction

Although related, the concepts of efficiency and uniformity are different. Irrigation efficiency is a
measure of the amount of water stored in the root zone that is available for plants to use,
divided by the average amount of water applied during irrigation. Uniformity is the evenness of
the water applied over a given area and result of appropriate design, installation, equipment, and
maintenance. A system can have high uniformity, but have low efficiency due to poor water
management.

New installations designed with optimum pressure, flow, and spacing will achieve a high
uniformity. Thus, in existing irrigation systems, a high level of efficiency is harder to achieve
when retrofitting poorly designed instailations.

2.2.  Unif ity Principles
[ Uniformity ‘] niformity Princip

Three compenents, pressure, flow, and sprinkler spacing influence
_{ Pressiia I uniformity. Any change of one of the three will change the
uniformity. Changes in pressure relate to hydraulics of the
system {e.g., pipe sizing and proper routing of pipelines). The
__[ Elow ] hydraulics as well as nozzle selection influence the flow of a
sprinkler. Irregular or uneven sprinkler spacing and spacing of
the sprinklers further than the manufacturer's recommendations

—[ Spacing 1 will lower uniformity.

2.3. Irrigation Efficiency

Irrigation efficiency includes the limitation of the system’s distribution uniformity, irrigation
scheduling, water losses, and system maintenance. The goal of the designer is to improve
irrigation efficiency where most of the applied water will be available to the plants. Achieving a
high level of irrigation efficiency by utilizing appropriate design
[ Irrigation }

techniques and proper scheduling, owners will conserve water in the

Efficiency landscape while improving appearances, lowering operating costs, and
I reducing fertilizer and chemical use.
| 1 I I |
Distribution Irrigation Water System
Uniformity Scheduling Losses Maintenance
Landscape Irrigation Design Standards 11-1
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