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Calflora 
What Grows Here  


ZIP CODES Riverside County     33.5428, -116.679
 92539 About this Zipcode


  Zipcodes visible on the map:   Mouse over the map to see Zipcode names   -   Click to select a Zipcode.  Drag to re-position the map.


Map Attributes
Zoom Relief Roads Names


Towns


Streams


Mountains


Plant Selection


 Within  entire map  selected Zipcode


Status native Lifeform any


Community any


Genus


Output photo Group
by none


Minimum observation count 1


         Points indicate observations   -   Mouse over or click points for observation details.


Found 332 plants in the selected Zipcode (230 points).   Records indicated below are provided by the participants of the Consortium of California Herbaria (CCH).  


Scientific Names / Common Names Nativity / Lifeform Photo Observations - click for details


 
Abies concolor 


white fir, balsam fir, white silver fir
native
 
Tree


5 records


© 2008 Thomas Stoughton


 
Abronia villosa var. aurita 


desert sand verbena, yellow hairy sand verbena
native, RARE: 1B.1
 
Annual herb


7 records;
5 from CCH


© 2009 Thomas Stoughton


 
Acamptopappus sphaerocephalus 


rayless goldenhead, goldenhead
native
 
Shrub


1 from CCH


© 2006 Aaron Schusteff


 
Achillea millefolium 


common yarrow, yarrow
native
 
Perennial herb


1 from CCH
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© 2008 Keir Morse


 
Stipa speciosa   name in current use 
Achnatherum speciosum


Desert needle grass


native
 
Perennial herb


1 record


© 2003 James M. Andre


 
Adenostoma fasciculatum 


chamise
native
 
Tree, Shrub


37 records;
1 from CCH


© 2002 Lynn Watson


 
Adenostoma sparsifolium 


red shank, red shanks
native
 
Tree


33 records;
1 from CCH


© 2004 Steven Perkins


 
Agave deserti 


desert agave
native
 
Perennial herb


2 records


© 2005 Dee E. Warenycia


Agoseris heterophylla var. heterophylla 
annual agoseris native 


Annual herb


 
1 from CCH


 


 
Amorpha fruticosa 


desert indigobush, western false indigo
native
 
Shrub


1 record


© 2006 Chet Blackburn


 
Amsinckia menziesii 


Menzies' fiddleneck, Menzie's fiddleneck, small flowered
fiddleneck, Fiddleneck


native
 
Annual herb


1 record


© 2012 Gary McDonald


 
Anisocoma acaulis 


scalebud, scale bud
native
 


1 record
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Annual herb


© 2003 Christopher L. Christie


 
Antirrhinum coulterianum 


Coulter's snapdragon, Coulter Snapdragon
native
 
Annual herb


2 from CCH


© 2009 Neal Kramer


 
Apocynum cannabinum   name in current use 
Apocynum sibiricum


Indianhemp dogbane, Indian hemp


native
 
Perennial herb


1 from CCH


© 2008 Chris Winchell


 
Arabis johnstonii 


Johnston's rockcress, Johnston's rock cress
native, RARE: x[1B.2]
 
Perennial herb


1 record


© 2008 Jordan Zylstra


 
Boechera pulchra   name in current use 
Arabis pulchra


Beautiful rockcress


native
 
Perennial herb


1 from CCH


© 2001 Larry Blakely


 
Arctostaphylos glandulosa 


Eastwood's manzanita, Eastwood manzanita
native
 
Shrub


2 records


© 2004 Doreen L. Smith


Arctostaphylos glandulosa ssp. cushingiana 
Cushing manzanita native 


Shrub


 
1 from CCH


 


Arctostaphylos glandulosa ssp. leucophylla 
Eastwood manzanita native 


Shrub


 
1 from CCH


 


 
Arctostaphylos glauca 


bigberry manzanita, big berry manzanita
native
 
Tree, Shrub


15 records;
5 from CCH
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© 2004 David A. Tharp


Arctostaphylos peninsularis ssp. peninsularis 
Peninsular manzanita native 


Shrub


 
1 from CCH


 


 
Arctostaphylos pringlei 


Pringle manzanita
native
 
Shrub


3 records;
1 from CCH


© 2009 Thomas Stoughton


 
Arctostaphylos pringlei ssp. drupacea 


pinkbracted manzanita, pink bracted manzanita
native
 
Shrub


4 from CCH


© 2009 Neal Kramer


 
Arctostaphylos pungens 


pointleaf manzanita, Mexican manzanita
native
 
Tree, Shrub


8 records;
3 from CCH


© 2003 Keir Morse


 
Arctostaphylos rainbowensis 


Rainbow manzanita
native, RARE: 1B.1
 
Shrub


1 from CCH


© 2011 Vince Scheidt


 
Argemone munita   name in current use 
Argemone munita ssp. munita


chicalote, Prickly Poppy


native
 
Annual, Perennial herb


1 from CCH


© 2003 Michael Charters


 
Artemisia douglasiana 


Mugwort, Douglas' sagewort, California Mugwort
native
 
Perennial herb


1 record


© 2006 Chris Wagner, SBNF
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http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=9689

javascript:obsid('&taxon=Arctostaphylos+pringlei&cch=t')

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA635691

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=600

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=RSA635689+RSA635688+RSA635652+RSA635687+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=602

javascript:obsid('&taxon=Arctostaphylos+pungens&cch=t')

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=RSA78244+RSA635810+UCR132775+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=604

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA631309

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=657

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA78245

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=708
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Artemisia dracunculus 


herbaceous sagewort, tarragon, Pinon Wormwood, Wild
Tarragon


native
 
Perennial herb


2 from CCH


© 2008 Keir Morse


 
Artemisia tridentata 


big sagebrush, Common sagebrush
native
 
Shrub


9 records;
2 from CCH


© 2007 Jason E. Willand


 
Artemisia tridentata ssp. tridentata 


basin big sagebrush, big sagebrush
native
 
Shrub


1 from CCH


© 2002 Charles E. Jones


 
Asclepias californica 


California milkweed
native
 
Perennial herb


1 from CCH


© 2009 lara hartley


 
Asclepias eriocarpa 


Kotolo milkweed, Indian milkweed
native
 
Perennial herb


1 from CCH


© 2008 Aaron Schusteff


 
Astragalus coccineus 


scarlet milkvetch, scarlet milk vetch, Scarlet Locoweed
native
 
Perennial herb


1 from CCH


© 2004 Jeffrey M. Kane


 
Astragalus didymocarpus var. dispermus 


dwarf white milkvetch, dwarf white milk vetch, Notch leaved
Locoweed


native
 
Annual herb


1 from CCH


© 2010 Neal Kramer


Astragalus didymocarpus var. obispoensis 
San Obispo milkvetch, San Luis Obispo milk vetch native 


Annual herb


 
1 from CCH



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=709

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=RSA38363+DS333510+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=725

javascript:obsid('&taxon=Artemisia+tridentata&cch=t')

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=SBBG98327+RSA38359+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=727

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?DS333509

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=739

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?UC111252

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=745

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA401680G

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=820

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?UCR78449

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=828

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?UC56442

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=830

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?JEPS712
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Astragalus douglasii 


Douglas's milkvetch
native
 
Perennial herb


3 from CCH


© 2009 Aaron Schusteff


 
Astragalus douglasii var. parishii 


Parish's milk vetch
native
 
Perennial herb


3 from CCH


© 2009 Neal Kramer


 
Astragalus filipes   name in current use 
Astragalus stenophyllus var. stenophyllus


stipate milkvetch, tangled milk vetch, Narrow pod locoweed


native
 
Perennial herb


2 from CCH


© 2006 Steve Matson


 
Astragalus pachypus var. jaegeri 


Jaeger's milkvetch, Jaeger's milk vetch
native, RARE: 1B.1
 
Shrub


1 from CCH


© 2008 Jordan Zylstra


 
Baccharis salicina   name in current use 
Baccharis emoryi


willow baccharis


native
 
Shrub


1 from CCH


© 2009 Robert  Steers


 
Baccharis salicifolia 


mule's fat, mule fat, mulefat, Mule Fat., Seep Willow
native
 
Shrub


1 record


© 2009 Neal Kramer


 
Baccharis sergiloides 


desert baccharis
native
 
Shrub


2 records


© 2005 James M. Andre


 
Bloomeria crocea var. crocea 


native
1 from CCH



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=831

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=UCR132659+UCSB37855+JEPS54606+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=833

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=POM157927+UCD104743+UCR24924+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=836

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=RSA415713+JEPS2756+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=907

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?UCR101917

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11372

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?UCSB23643

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1035

javascript:obsid('&taxon=Baccharis+salicifolia')

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1037

javascript:obsid('&taxon=Baccharis+sergiloides')

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11377

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?UCR35285
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common goldenstar  
Perennial herb


© 2011 Michael Charters


 
Boechera johnstonii 


Johnston's rockcress
native, RARE: 1B.2
 
Perennial herb


2 records;
1 from CCH


© 1999 John Game


 
Boechera xylopoda 


Bigfoot hybrid rockcress
native
 
Perennial herb


1 from CCH


© 2006 Gary A. Monroe


 
Bowlesia incana 


hoary bowlesia, bowlesia
native
 
Annual herb


1 from CCH


© 2004 James M. Andre


Bromus carinatus var. marginatus   name in current use 
Bromus marginatus


Mountain brome


native 
Perennial herb


 
1 from CCH


 


 
Calocedrus decurrens 


incense cedar, post cedar, white cedar, bastard cedar
native
 
Tree


7 records;
2 from CCH


© 2009 Sandra Smith


 
Calochortus palmeri var. munzii 


Munz's mariposa lily
native, RARE: 1B.2
 
Perennial herb (bulb)


3 records;
2 from CCH


© 2006 J. Zylstra, SBNF


 
Calycoseris parryi 


yellow tackstem
native
 
Annual herb


1 from CCH


© 1998 Larry Blakely


 
Calyptridium monandrum 


common pussypaws, pussy paws
native
 
Annual herb


8 records;
2 from CCH


© 2009 Keir Morse



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11396

javascript:obsid('&taxon=Boechera+johnstonii&cch=t')

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?CAS253211

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11418

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?CAS247611

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1133

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA157925

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11431

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?UCR24949

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1263

javascript:obsid('&taxon=Calocedrus+decurrens&cch=t')

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=UCR24899+UCR35306+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1298
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http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=RSA369039+RSA641300+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1331

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA689439

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1334

javascript:obsid('&taxon=Calyptridium+monandrum&cch=t')

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=UCR35073+UCR238215+
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Camissoniopsis bistorta   name in current use 
Camissonia bistorta


California sun cup


native
 
Annual herb


3 records;
2 from CCH


© 2005 Chris Wagner, SBNF


 
Camissoniopsis confusa   name in current use 
Camissonia confusa


San bernardino sun cup


native
 
Annual herb


1 record


© 2009 Aaron Schusteff


 
Camissoniopsis hirtella   name in current use 
Camissonia hirtella


Hairy sun cup


native
 
Annual herb


1 from CCH


© 2004 Michelle Cloud-Hughes


 
Camissonia strigulosa 


sandysoil suncup, strigose sun cup, Contorted Primrose
native
 
Annual herb


1 from CCH


© 2009 Keir Morse


 
Caulanthus hallii  


Hall's wild cabbage, Hall's caulanthus
native
 
Annual herb


1 from CCH


© 2003 Charles E. Jones


 
Caulanthus heterophyllus 


San Diego wild cabbage, slender pod jewelflower
native
 
Annual herb


1 record


© 2003 Charles E. Jones


 
Caulanthus simulans 


Payson's wild cabbage
native, RARE: 4.2
 
Annual herb


4 records;
3 from CCH


© 2009 Aaron Schusteff


 
Ceanothus cuneatus 


Wedgeleaf ceanothus, buck brush
native
 
Shrub


5 records;
2 from CCH


© 2006 Doreen L. Smith



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11446

javascript:obsid('&taxon=Camissoniopsis+bistorta&cch=t')

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=RSA688850+RSA157922+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11450

javascript:obsid('&taxon=Camissoniopsis+confusa')

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11453

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?POM158448

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1453

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?POM157940

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1752

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?CAS247610

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1753
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Ceanothus greggii 


desert ceanothus
native
 
Shrub


9 records


© 2005 James M. Andre


 
Ceanothus perplexans   name in current use 
Ceanothus greggii var. perplexans
Ceanothus greggii ssp. perplexans


Cupped leaf ceanothus


native
 
Shrub


5 records;
4 from CCH


© 2009 Thomas Stoughton


 
Ceanothus leucodermis 


chaparral whitethorn
native
 
Shrub


2 records


© 2009 Thomas Stoughton


 
Ceanothus vestitus   name in current use 
Ceanothus greggii ssp. vestitus


Mojave ceanothus


native
 
Shrub


2 records;
1 from CCH


© 1995 Larry Blakely


 
Cercocarpus betuloides 


birch leaf mountain mahogany, Mountain mahogany
native
 
Tree, Shrub


32 records;
1 from CCH


© 2002 Lynn Watson


 
Chaenactis glabriuscula 


yellow pincushion, common yellow chaenactis
native
 
Annual herb


2 from CCH


© 2005 Christopher L. Christie


 
Chaenactis glabriuscula var. glabriuscula 


yellow pincushion, common yellow chaenactis
native
 
Annual herb


1 from CCH


© 2003 Michael Charters


 
Chaenactis parishii 


Parish's chaenactis
native, RARE: 1B.3
 
Perennial herb


2 records



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1788

javascript:obsid('&taxon=Ceanothus+greggii')

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=11488

javascript:obsid('&taxon=Ceanothus+perplexans&cch=t')

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=UCR3274+UCR60865+UCR3421+DS121332+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1803
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http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1906
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© 2008 Jordan Zylstra


 
Chenopodium fremontii  


Fremont's goosefoot
native
 
Annual herb


1 from CCH


© 2011 Jean Pawek


Chenopodium hians   name in current use 
Chenopodium incognitum


hians goosefoot, gaping goosefoot


native 
Annual herb


 
1 from CCH


 


 
Chorizanthe fimbriata var. fimbriata 


fringed spineflower
native
 
Annual herb


1 from CCH


© 1995 Arthur H. Bazell,  M.D.


 
Chorizanthe fimbriata var. laciniata 


fringed spineflower, lace fringed spineflower
native
 
Annual herb


3 from CCH


© 2005 Aaron Schusteff


 
Chorizanthe leptotheca 


Ramona spineflower, Peninsular spineflower
native, RARE: 4.2
 
Annual herb


3 from CCH


© 2009 Andrew Borcher


 
Chorizanthe parryi 


San Bernardino spineflower, Parry's spineflower
native
 
Annual herb


1 from CCH


© 2009 Robert  Steers


 
Chorizanthe staticoides 


turkish rugging
native
 
Annual herb


2 from CCH


© 2003 Michael Charters


 
Chorizanthe xanti var. leucotheca 


native, RARE: 1B.2
1 record



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1974

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA78287

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=1976

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?UCR25083

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2030
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http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2031

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=POM229024+UCR35076+UC597640+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2033

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=UCR205448+UCD99733+UCR217643+
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http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2064
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Riverside spineflower, white bracted spineflower  
Annual herb


© 2011 Don Davis


 
Ericameria nauseosa var. bernardina   name in current use 
Chrysothamnus nauseosus ssp. bernardinus


San bernardino rubber rabbitbrush


native
 
Shrub


1 from CCH


© 2009 James M. Andre


 
Ericameria paniculata   name in current use 
Chrysothamnus paniculatus


Mojave rabbitbrush


native
 
Perennial herb


1 from CCH


© 2010 Michael Charters


 
Cirsium scariosum 


elk thistle, Dwarf Thistle
native
 
Perennial herb


2 from CCH


© 2005 Christopher L. Christie


 
Cirsium scariosum var. congdonii 


Elk thistle
native
 
Perennial herb


1 from CCH


© 1982 Dean Wm. Taylor


 
Clarkia purpurea 


winecup clarkia, purple clarkia
native
 
Annual herb


1 from CCH


© 2009 John W. Wall


 
Claytonia parviflora 


streambank springbeauty, narrow leaved miner's lettuce,
Miner's lettuce


native
 
Annual herb


4 records


© 2004 James M. Andre



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=10874

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA125857

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=9502

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA688856

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2149
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http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2240

javascript:obsid('&taxon=Claytonia+parviflora')





Calflora: What Grows Here Detail - Riverside County


http://www.calflora.org/...&nom=t&reli=c&rom=b&scope=poly&native=t&lifeform=none&commun=none&genus=&format=photo&group=none&minc=1&showPlants=search+for+plants[3/11/2013 10:21:56 AM]


 
Claytonia parviflora ssp. viridis 


streambank springbeauty, green miner's lettuce
native
 
Annual herb


3 records


© 2006 James M. Andre


 
Claytonia perfoliata 


miner's lettuce, Miner s Lettuce
native
 
Annual herb


5 records


© 2007 Neal Kramer


 
Collinsia concolor 


Chinese houses, white collinsia
native
 
Annual herb


2 from CCH


© 2003 Michelle Cloud-Hughes


 
Leptosyne californica   name in current use 
Coreopsis californica var. californica


California coreopsis


native
 
Annual herb


1 from CCH


© 1998 Larry Blakely


 
Cryptantha intermedia 


Clearwater cryptantha, common cryptantha, Common
cryptanth


native
 
Annual herb


7 records;
2 from CCH


© 2010 James M. Andre


 
Cryptantha micrantha 


redroot cryptantha, purple root cryptantha, Purple rooted
Forget me not


native
 
Annual herb


2 records;
1 from CCH


© 2005 Steve Matson


 
Cryptantha micrantha var. lepida 


Mountain red-root cryptantha
native
 
Annual herb


2 from CCH


© 2010 James M. Andre


 
Deinandra mohavensis   name in current use 
Hemizonia mohavensis


Mojave tarplant


native, RARE: 1B.3
 
Annual herb


3 from CCH


© 2003 Dean Wm. Taylor


 
Deinandra paniculata   name in current use 
Hemizonia paniculata


paniculate tarplant


native, RARE: 4.2
 
Annual herb


6 records;
5 from CCH



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2243
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© 2004 Brent Miller


Delphinium hesperium ssp. cuyamacae 
foothill larkspur, Cuyamaca larkspur native, RARE: 1B.2 


Perennial herb


 
3 records;
1 from CCH


 


 
Delphinium parishii ssp. subglobosum 


oceanblue larkspur, intermediate larkspur
native, RARE: 4.3
 
Perennial herb


1 from CCH


© 1998 Dean Wm. Taylor


 
Delphinium parryi 


San Bernardino larkspur
native
 
Perennial herb


1 from CCH


© 2007 Ron Wolf


 
Dendromecon rigida 


tree poppy, bush poppy
native
 
Shrub


1 from CCH


© 2004 Christopher L. Christie


 
Ehrendorferia chrysantha   name in current use 
Dicentra chrysantha


golden eardrops


native
 
Perennial herb


1 from CCH


© 2008 BonTerra Consulting


 
Dithyrea californica 


California shieldpod, Spectacle Pod
native
 
Annual herb


1 from CCH


© 2004 James M. Andre


 
Draba verna 


Whitlowgrass, spring draba, Whitlow grass
native
 
Annual herb


1 from CCH


© 2008 Keir Morse


 
Dudleya saxosa ssp. aloides 


Panamint liveforever, desert dudleya
native
 
Perennial herb


2 from CCH



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2648

javascript:obsid('&taxon=Delphinium+hesperium+ssp.+cuyamacae&cch=t')
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http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?UCR35066
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http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA708420
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© 2009 Keir Morse


 
Echinocereus engelmannii 


Engelmann's hedgehog cactus, Calico Cactus
native
 
Shrub (stem succulent)


4 records


© 2004 Charles E. Jones


 
Elymus elymoides 


squirreltail, Bottlebrush Squirreltail, Squirrel tail grass,
Bottlebrush


native
 
Perennial herb


2 from CCH


© 2008 Keir Morse


 
Elymus glaucus ssp. glaucus 


blue wildrye, western rye, Blue Wild Rye, Western rye grass
native
 
Perennial herb


1 from CCH


© 2009 Keir Morse


 
Emmenanthe penduliflora 


whisperingbells, whispering bells
native
 
Annual herb


2 records


© 2005 James M. Andre


 
Encelia actoni 


Acton's encelia, Acton encelia
native
 
Shrub


7 records;
1 from CCH


© 2005 Brent Miller


 
Encelia californica 


California encelia, California brittlebush, bush sunflower
native
 
Shrub


1 record


© 2011 Neal Kramer


 
Encelia farinosa 


goldenhills, incienso, Brittlebush
native
 
Shrub


1 record



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2878
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© 2005 Gene Wagner, RPh.


 
Ephedra californica 


California ephedra, California jointfir, desert tea
native
 
Shrub


2 records;
1 from CCH


© 2004 James M. Andre


 
Epilobium canum ssp. latifolium 


hummingbird trumpet, mountain California fuchsia, California
Fushia, California fuchsia


native
 
Perennial herb


2 from CCH


© 2003 Christopher L. Christie


 
Eriastrum densifolium ssp. densifolium 


giant eriastrum
native
 
Perennial herb


8 from CCH


© 2007 Ken Sikes


Eriastrum densifolium ssp. elongatum 
giant eriastrum, Perennial Wool Star native 


Perennial herb


 
1 from CCH


 


 
Eriastrum sapphirinum 


sapphire woollystar, sapphire eriastrum
native
 
Annual herb


2 from CCH


© 2010 Gary A. Monroe


 
Ericameria cooperi 


Cooper's goldenbush
native
 
Shrub


1 record


© 2004 James M. Andre


 
Ericameria linearifolia 


narrowleaf goldenbush, interior goldenbush, Linear leaved
goldenbush


native
 
Shrub


11 records;
3 from CCH


© 2004 James M. Andre


 
Ericameria pinifolia 


pinebush, pine bush
native
 


3 records;
2 from CCH



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2972
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Shrub


© 2002 Charles E. Jones


 
Erigeron foliosus 


leafy fleabane, Leafy Daisy
native
 
Perennial herb


1 from CCH


© 2004 Cheri Miller


 
Erigeron foliosus var. foliosus 


leafy fleabane, fleabane, Thread stemmed fleabane
native
 
Perennial herb, Shrub


1 from CCH


© 2007 Neal Kramer


 
Erigeron linearis 


desert yellow fleabane, Narrow leaved fleabane
native
 
Perennial herb


1 record


© 2001 John Game


 
Eriodictyon crassifolium var. nigrescens 


thickleaf yerba santa, thick leaved yerba santa
native
 
Shrub


1 from CCH


© 2011 Neal Kramer


 
Eriogonum apiculatum 


San Jacinto buckwheat
native
 
Annual herb


1 from CCH


© 2008 Steve Matson


 
Eriogonum davidsonii 


Davidson's buckwheat, Davidson Buckwheat
native
 
Annual herb


2 from CCH


© 2003 Christopher L. Christie


 
Eriogonum evanidum 


vanishing wild buckwheat
native, RARE: 1B.1
 
Annual herb


1 record



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=3134

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?UCSB49611
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© 2009 Duncan S. Bell


 
Eriogonum fasciculatum 


Eastern Mojave buckwheat, California buckwheat
native
 
Shrub


38 records


© 2006 Steve Matson


 
Eriogonum gracile var. gracile 


slender woolly buckwheat, slender buckwheat
native
 
Annual herb


1 from CCH


© 2010 Neal Kramer


Eriogonum gracile var. incultum 
slender woolly buckwheat, slender buckwheat native 


Annual herb


 
3 from CCH


 


 
Eriogonum molestum 


pineland buckwheat
native
 
Annual herb


1 from CCH


© 2006 Michael Charters


 
Eriogonum pusillum 


yellowturbans, yellow turbans, Yellow Turban
native
 
Annual herb


1 from CCH


© 2008 Steve Matson


 
Eriogonum vimineum 


wickerstem buckwheat, wicker buckwheat, Wicker stemmed
eriogonum


native
 
Annual herb


1 from CCH


© 2008 Keir Morse


 
Eriogonum wrightii 


bastardsage, Wright's Buckwheat
native
 
Perennial herb, Shrub


4 records


© 2004 James M. Andre


Eriogonum wrightii var. membranaceum  



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=3243
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bastardsage, Wright's buckwheat, Wright s Buckwheat native 
Perennial herb, Shrub


5 from CCH


 


 
Eriophyllum confertiflorum 


golden yarrow, Yellow Yarrow
native
 
Shrub


2 records;
1 from CCH


© 2006 Steve Matson


 
Eriophyllum wallacei 


Wallace's woolly daisy, Wallace eriophyllum
native
 
Annual herb


4 records;
1 from CCH


© 2008 Christopher L. Christie


 
Erysimum capitatum 


sanddune wallflower, western wallflower, Wallflower
native
 
Perennial herb


3 from CCH


© 2002 Lynn Watson


 
Erysimum capitatum var. capitatum   name in current use 
Erysimum capitatum ssp. capitatum


sanddune wallflower


native
 
Perennial herb


2 from CCH


© 2008 Keir Morse


 
Eschscholzia californica 


California poppy
native
 
Annual, Perennial herb


2 from CCH


© 2006 Steve Matson


 
Eschscholzia procera   name in current use 
Eschscholzia californica var. peninsularis


Kernville poppy


native, RARE: 3
 
Perennial herb


2 from CCH


© 2009 Barry Breckling


 
Ferocactus cylindraceus   name in current use 
Ferocactus acanthodes


Barrel cactus, California barrel cactus


native
 
Shrub (stem succulent)


2 records


© 2003 Michael Charters


 
1 from CCH



http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=UC1080367+UCR204182+RSA125206+RSA735474+RSA38358+
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Forestiera pubescens 


stretchberry, desert olive
native
 
Shrub


© 2004 James M. Andre


 
Frasera parryi 


Coahuila frasera
native
 
Perennial herb


1 from CCH


© 2010 Gary A. Monroe


 
Fraxinus dipetala 


California ash, two petaled ash, Foothill Ash, Flowering ash
native
 
Tree, Shrub


1 from CCH


© 2009 Barry Breckling


 
Galium andrewsii 


Needlemat galium, phloxleaf bedstraw, phlox leaved bedstraw
native
 
Perennial herb


1 record


© 2012 Aaron Schusteff


 
Galium andrewsii ssp. andrewsii 


Andrews' bedstraw, phlox leaved bedstraw
native
 
Perennial herb


1 from CCH


© 2003 Brent Miller


 
Galium angustifolium 


narrowleaf bedstraw, narrow leaved bedstraw
native
 
Perennial herb


2 records


© 2009 Neal Kramer


 
Galium aparine 


stickywilly, common bedstraw, cleavers, Goose Grass
native
 
Annual herb


6 records;
1 from CCH


© 2005 Steve Matson


 
Garrya flavescens 


ashy silktassel, ashy silk tassel
native
 
Shrub


3 records


© 2009 Barry Breckling


 
Garrya veatchii 


native
7 records;
1 from CCH



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=3604
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Veatch silktassel, canyon silktassel, southern silk tassel  
Shrub


© 2010 Zoya Akulova


 
Gilia angelensis 


chaparral gilia
native
 
Annual herb


1 from CCH


© 2009 Keir Morse


 
Gilia diegensis 


coastal gilia
native
 
Annual herb


1 from CCH


© 2009 Thomas Stoughton


 
Gilia ochroleuca ssp. exilis 


volcanic gilia
native
 
Annual herb


2 from CCH


© 2010 Michael Charters


 
Saltugilia splendens   name in current use 
Gilia splendens


Splendid gilia


native
 
Annual herb


2 from CCH


© 2008 Thomas Stoughton


 
Gutierrezia sarothrae 


Common snakeweed, broom snakeweed, Matchweed
native
 
Shrub


4 records;
1 from CCH


© 2007 Steve Matson


 
Hazardia squarrosa 


sawtooth goldenbush, saw toothed goldenbush
native
 
Shrub


2 records


© 2009 Thomas Stoughton


 
Centromadia pungens ssp. laevis   name in current use 
Hemizonia pungens ssp. laevis


smooth tarplant


native, RARE: 1B.1
 
Annual herb


3 records;
1 from CCH


© 2010 Benjamin Smith
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Hesperoyucca whipplei   name in current use 
Yucca whipplei


chaparral yucca


native
 
Shrub


9 records;
1 from CCH


© 2009 Thomas Stoughton


 
Heteromeles arbutifolia 


Toyon, christmas berry, toyon, Christmas Berry
native
 
Shrub


1 record


© 2004 BonTerra Consulting


 
Heterotheca sessiliflora 


sessileflower false goldenaster, false goldenaster, Golden
Aster


native
 
Annual, Perennial herb


1 from CCH


© 2002 Margo Bors


 
Hulsea vestita ssp. callicarpha 


pumice alpinegold, beautiful hulsea
native, RARE: 4.2
 
Perennial herb


3 from CCH


© 2009 Thomas Stoughton


 
Isocoma acradenia var. eremophila 


alkali goldenbush, solitary leaved alkali goldenbush
native
 
Shrub


1 from CCH


© 2009 Zoya Akulova


 
Iva axillaris   name in current use 
Iva axillaris ssp. robustior


povertyweed


native
 
Perennial herb


2 from CCH


© 2008 Steve Matson


 
Juncus balticus 


Baltic rush, wire rush
native
 
Perennial herb


1 record


© 2007 Neal Kramer


 
Juncus bufonius var. occidentalis 


toad rush, western toad rush, Round Fruited Toad Rush
native
 
Perennial herb


2 from CCH
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© 2005 Steve Matson


 
Juncus textilis 


basket rush
native
 
Perennial herb


1 from CCH


© 2005 Steve Matson


 
Juncus tiehmii 


Nevada rush, Tiehm's rush
native
 
Annual herb


1 from CCH


© 2005 Steve Matson


 
Juniperus californica 


California juniper
native
 
Shrub


10 records


© 2005 James M. Andre


 
Koeleria macrantha 


junegrass, June Grass, Prairie junegrass
native
 
Perennial herb


1 from CCH


© 2003 Bart and Susan Eisenberg


 
Krameria bicolor   name in current use 
Krameria grayi


White rhatany


native
 
Shrub


1 from CCH


© 2004 Aaron Schusteff


 
Lasthenia glabrata 


yellowray goldfields, yellow rayed goldfields, Yellow rayed
Lasthenia


native
 
Annual herb


1 from CCH


© 2004 Carol W. Witham


 
Lasthenia glabrata ssp. coulteri 


Coulter's goldfields, Coulter goldfields, Goldfields
native, RARE: 1B.1
 


5 records;
3 from CCH
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Annual herb


© 2009 Allison Rudalevige


 
Lasthenia gracilis 


needle goldfields
native
 
Annual herb


2 from CCH


© 2010 James M. Andre


 
Layia glandulosa 


whitedaisy tidytips, white layia, White tidy tips, Yellow rayed
layia


native
 
Annual herb


2 records


© 2003 Michael Charters


 
Layia platyglossa   name in current use 
Layia platyglossa ssp. campestris


coastal tidytips, common tidy tips, tidy tips


native
 
Annual herb


2 from CCH


© 2003 Christopher L. Christie


Lepidium virginicum ssp. menziesii   name in current use 
Lepidium virginicum var. pubescens


Robinson's pepper grass


native 
Annual herb


 
1 from CCH


 


 
Lepidospartum squamatum 


California broomshrub, California broomsage, scale broom,
scalebroom


native
 
Shrub


1 from CCH


© 2004 Dr. Daniel L. Geiger


 
Leptosiphon lemmonii 


Lemmon's linanthus
native
 
Annual herb


1 from CCH


© 2009 Thomas Stoughton


 
Leptosiphon liniflorus   name in current use 
Linanthus liniflorus ssp. pharnaceoides


narrowflower flaxflower


native
 
Annual herb


2 from CCH


© 2008 Dee E. Warenycia


 
2 records
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Corethrogyne filaginifolia var. filaginifolia   name in current use 
Lessingia filaginifolia


common sandaster


native
 
Perennial herb


© 2011 Aaron Arthur


 
Lessingia glandulifera 


valley lessingia, valley vinegar weed
native
 
Annual herb


1 from CCH


© 2010 James M. Andre


 
Linanthus dianthiflorus   name in current use 
Linanthus dianthiflorus ssp. farinosus


fringed linanthus, fringedlinanthus


native
 
Annual herb


3 from CCH


© 2006 Deborah Leonard


 
Linanthus maculatus 


Little San Bernardino Mtns. linanthus
native, RARE: 1B.2
 
Annual herb


1 from CCH


© 2008 Michael Charters


 
Loeflingia squarrosa 


spreading pygmyleaf, spreading loeflingia
native
 
Annual herb


1 from CCH


© 2008 Keir Morse


 
Loeseliastrum matthewsii 


desert calico
native
 
Annual herb


1 from CCH


© 2003 Michael Charters


 
Loeseliastrum schottii 


Schott's calico, Schott Gilia
native
 
Annual herb


1 from CCH


© 2003 Michael Charters
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Lomatium utriculatum 


common lomatium, Bladder Parsnip, Hog Fennel
native
 
Perennial herb


1 from CCH


© 2007 lara hartley


 
Lonicera subspicata 


southern honeysuckle
native
 
Shrub


8 records


© 2005 Palos Verdes Peninsula Land Conservancy


 
Lonicera subspicata var. denudata 


Santa Barbara honeysuckle, Johnston's honeysuckle,
chaparral honeysuckle, Southern Honeysuckle


native
 
Shrub


1 from CCH


© 2003 Michael Charters


 
Acmispon argophyllus var. argophyllus   name in current use 
Lotus argophyllus ssp. decorus
Lotus argophyllus var. argophyllus


Southern california silver lotus


native
 
Perennial herb


2 from CCH


© 2003 Michelle Cloud-Hughes


 
Acmispon glaber   name in current use 
Lotus scoparius


Deerweed, california broom


native
 
Perennial herb


5 records


© 2005 Noah Elhardt


 
Acmispon glaber var. brevialatus   name in current use 
Lotus scoparius var. brevialatus


Short winged deerweed


native
 
Perennial herb


2 from CCH


© 2010 Thomas Stoughton


 
Lupinus bicolor   name in current use 
Lupinus bicolor ssp. microphyllus


miniature lupine, Annual Lupine, Lupine, Bicolored lupine


native
 
Annual, Perennial herb


2 from CCH


© 2004 Carol W. Witham


 
Lupinus concinnus   name in current use 
Lupinus concinnus ssp. optatus


scarlet lupine, bajada lupine, Elegant Lupine


native
 
Annual herb


2 records;
1 from CCH


© 2009 Keir Morse


 
1 from CCH
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Lupinus excubitus var. austromontanus 


mountain bush lupine, southern montane grape lupine, Bush
Lupine


native
 
Shrub


© 2006 Chris Wagner


 
Lupinus formosus   name in current use 
Lupinus formosus ssp. proximus


summer lupine, western lupine, Lupine


native
 
Perennial herb


2 from CCH


© 2006 Doreen L. Smith


 
Lupinus hyacinthinus   name in current use 
Lupinus formosus var. hyacinthinus


San Jacinto lupine, hyacinth lupine, Summer Lupine


native
 
Perennial herb


1 from CCH


© 2012 Robert  Sikora


 
Lupinus sparsiflorus 


Mojave lupine, Coulter's lupine, Mohave Lupine
native
 
Annual herb


1 from CCH


© 2010 Neal Kramer


 
Lupinus truncatus 


collared annual lupine, truncate leaf lupine, blunt leaved lupine
native
 
Annual herb


1 from CCH


© 2006 Adonis (Don) Tate


 
Lycium andersonii 


water jacket, Anderson's desert thorn, Anderson Thornbush
native
 
Shrub


1 from CCH


© 2005 James M. Andre


 
Madia elegans   name in current use 
Madia elegans ssp. wheeleri


common madia


native
 
Annual herb


2 from CCH


© 2008 Lynn Watson


 
1 from CCH
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Madia gracilis 


Gumweed madia, grassy tarweed, slender tarweed, Gumweed
native
 
Annual herb


© 2004 George W. Hartwell


 
Malacothamnus fasciculatus 


Mendocino bushmallow, chaparral mallow, Santa Cruz Island
bush mallow


native
 
Shrub


2 from CCH


© 2009 lara hartley


 
Malacothrix californica 


California desertdandelion, California dandelion, Desert
dandelion


native
 
Annual herb


1 from CCH


© 2004 Michelle Cloud-Hughes


 
Marah macrocarpa   name in current use 
Marah macrocarpus


Chilicothe


native
 
Perennial herb, Vine


2 records


© 2004 Dr. Daniel L. Geiger


 
Melica imperfecta 


smallflower melicgrass, small flowered melica, coast range
melic, California Melic


native
 
Perennial herb


1 record


© 2009 Keir Morse


 
Mentzelia congesta 


united blazingstar, clustered blazing star
native
 
Annual herb


1 from CCH


© 2006 Steve Matson


 
Mentzelia dispersa 


Nada stickleaf, bushy blazingstar, scattered blazing star
native
 
Annual herb


1 from CCH


© 2003 Steve Matson


 
Mimulus androsaceus 


rockjasmine monkeyflower, androsace monkeyflower
native
 
Annual herb


1 from CCH
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© 2009 Keir Morse


 
Mimulus aurantiacus var. pubescens 


Sticky monkeyflower
native
 
Shrub


1 from CCH


© 2002 Arthur H. Bazell,  M.D.


 
Mimulus cardinalis 


scarlet monkeyflower, Cardinal monkey flower
native
 
Perennial herb


1 from CCH


© 2001 Jeff Abbas


 
Mimulus fremontii  


Fremont's monkeyflower
native
 
Annual herb


1 from CCH


© 2001 Steve Schoenig


 
Mimulus fremontii  var. fremontii 


One sided monkeyflower
native
 
Annual herb


2 from CCH


© 2009 Barry Breckling


 
Minuartia douglasii 


Douglas' stitchwort, Douglas' sandwort, Sandwort
native
 
Annual herb


1 from CCH


© 2005 Steve Matson


 
Mirabilis laevis var. villosa   name in current use 
Mirabilis bigelovii


wishbone bush


native
 
Perennial herb


3 records


© 2010 Neal Kramer


 
Mirabilis laevis var. retrorsa   name in current use 
Mirabilis bigelovii var. retrorsa


wishbone bush


native
 
Perennial herb


1 from CCH
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© 2010 Thomas Stoughton


 
Mirabilis multiflora var. pubescens 


Colorado four o'clock, desert four o'clock
native
 
Perennial herb


1 from CCH


© 2008 Steve Matson


 
Monardella nana   name in current use 
Monardella nana ssp. arida
Monardella nana ssp. tenuiflora


yellow monardella, little monardella


native
 
Perennial herb


4 from CCH


© 2009 Neal Kramer


 
Muhlenbergia asperifolia 


scratchgrass
native
 
Perennial herb


2 records;
1 from CCH


© 2008 Steve Matson


 
Muhlenbergia rigens 


deergrass
native
 
Perennial herb


1 record


© 2004 Steve Matson


 
Muilla maritima 


sea muilla, common muilla
native
 
Perennial herb


2 from CCH


© 2003 Michael Charters


 
Nama demissum 


purplemat, purple mat
native
 
Annual herb


2 records;
1 from CCH


© 2005 Chris Wagner, SBNF


 
Nemacladus longiflorus var. longiflorus 


longflower threadplant, long flowered nemacladus
native
 
Annual herb


2 from CCH
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© 2010 Steve Matson


 
Nemophila menziesii 


baby blue eyes
native
 
Annual herb


1 record


© 2003 Michael Charters


 
Nemophila pedunculata 


littlefoot nemophila, meadow nemophila
native
 
Annual herb


1 from CCH


© 2008 Keir Morse


 
Nicotiana attenuata 


coyote tobacco
native
 
Annual herb


3 from CCH


© 1998 Larry Blakely


 
Nicotiana quadrivalvis   name in current use 
Nicotiana bigelovii var. wallacei


Indian tobacco


native
 
Annual herb


1 from CCH


© 2005 Adonis (Don) Tate


 
Nolina parryi 


Parry's beargrass, Parry's nolina
native
 
Perennial herb


12 records;
8 from CCH


© 2004 James M. Andre


 
Oenothera californica 


California evening primrose, California Primrose
native
 
Perennial herb


1 from CCH


© 2001 Larry Blakely


 
Oenothera californica ssp. californica 


California evening primrose
native
 
Perennial herb


1 from CCH


© 2003 Lynn Watson


 
1 record
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Cylindropuntia acanthocarpa   name in current use 
Opuntia acanthocarpa


buck horn cholla


native
 
Perennial herb (stem succulent)


© 2005 Gene Wagner, RPh.


 
Opuntia basilaris 


beavertail pricklypear, beavertail cactus, Beavertail
native
 
Shrub (stem succulent)


13 records


© 2009 Zoya Akulova


 
Opuntia littoralis 


Western prickly pear, coastal pricklypear, coast prickly pear,
prickly pear


native
 
Shrub (stem succulent)


1 from CCH


© 2005 BonTerra Consulting


 
Cylindropuntia californica   name in current use 
Opuntia parryi


California cholla


native
 
Perennial herb (stem succulent)


8 records


© 2010 Anna Bennett


 
Opuntia phaeacantha 


tulip pricklypear, brown spined prickly pear, Mojave Prickly
Pear


native
 
Shrub (stem succulent)


3 records;
2 from CCH


© 2004 Robert  Sivinski


 
Opuntia polyacantha var. erinacea 


grizzlybear pricklypear
native
 
Shrub (stem succulent)


1 from CCH


© 2003 Michael Charters


 
Opuntia Xvaseyi   name in current use 
Opuntia vaseyi
Opuntia


Vasey's prickly pear


native
 
Shrub


5 records;
1 from CCH


© 2010 Zoya Akulova


 
Orobanche fasciculata 


clustered broomrape, clustered broom rape, Pinyon
Broomrape, Fascicled Broom rape


native
 
Perennial herb (parasitic)


2 from CCH
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© 2005 Dee E. Warenycia


 
Osmorhiza brachypoda 


California sweetcicely, California sweet cicely
native
 
Perennial herb


1 record


© 2005 Keir Morse


 
Sidotheca trilobata   name in current use 
Oxytheca trilobata


Three lobed oxytheca


native
 
Annual herb


5 from CCH


© 2004 Bob Allen


 
Pectocarya linearis 


sagebrush combseed
native
 
Annual herb


2 records


© 2010 Neal Kramer


 
Pellaea mucronata 


birdfoot cliffbrake, bird's foot fern, Birdfoot Fern
native
 
Fern


1 record


© 2009 Thomas Stoughton


 
Penstemon californicus 


California penstemon, California beardtongue
native, RARE: 1B.2
 
Perennial herb


2 records


© 2009 Gary A. Monroe


 
Penstemon centranthifolius 


scarlet bugler
native
 
Perennial herb


4 from CCH


© 2002 Lynn Watson


 
Penstemon grinnellii  


Grinnell's beardtongue
native
 
Perennial herb


1 from CCH
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© 2004 Christopher L. Christie


 
Penstemon labrosus 


San Gabriel beardtongue
native
 
Perennial herb


2 from CCH


© 2009 lara hartley


 
Penstemon spectabilis 


showy penstemon
native
 
Perennial herb


1 from CCH


© 2009 Thomas Stoughton


 
Penstemon spectabilis var. spectabilis 


showy penstemon
native
 
Perennial herb


1 from CCH


© 1995 Christopher L. Christie


 
Keckiella ternata var. ternata   name in current use 
Penstemon ternatus


blue stemmed keckiella


native
 
Shrub


1 record


© 2005 Aaron Schusteff


 
Peucephyllum schottii 


Pigmycedar, Schott's pygmycedar, desert pine, Desert fir
native
 
Shrub


1 from CCH


© 2004 James M. Andre


 
Phacelia brachyloba 


shortlobe phacelia, short lobed phacelia
native
 
Annual herb


1 from CCH


© 2003 Michael Charters


 
Phacelia distans 4 records;



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6183

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=RSA402128+UCR24922+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6215

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA90131

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6216

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?NY661151

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=4530

javascript:obsid('&taxon=Keckiella+ternata+var.+ternata')

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6280

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?RSA688851

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6291

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?JEPS1548

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6318

javascript:obsid('&taxon=Phacelia+distans&cch=t')





Calflora: What Grows Here Detail - Riverside County


http://www.calflora.org/...&nom=t&reli=c&rom=b&scope=poly&native=t&lifeform=none&commun=none&genus=&format=photo&group=none&minc=1&showPlants=search+for+plants[3/11/2013 10:21:56 AM]


distant phacelia, common phacelia, wild heliotrope
native
 
Annual herb


1 from CCH


© 2003 Michael Charters


 
Phacelia imbricata 


imbricate phacelia
native
 
Perennial herb


1 from CCH


© 2005 lara hartley


 
Phacelia minor 


California bluebell, wild canterbury bells
native
 
Annual herb


4 records


© 2003 Guy Bruyea


 
Phacelia ramosissima   name in current use 
Phacelia ramosissima var. latifolia


branching phacelia


native
 
Perennial herb


1 from CCH


© 2011 Neal Kramer


 
Phoradendron serotinum ssp. tomentosum   name in current use 
Phoradendron villosum


Pacific mistletoe


native
 
Shrub (parasitic)


4 from CCH


© 2009 Barry Rice


 
Pinus contorta 


Beach pine, lodgepole pine
native
 
Tree


1 record


Sherry Ballard© 2000 California Academy of Sciences


 
Pinus coulteri 


Coulter pine, big cone pine, pitch pine, bull pine
native
 
Tree


3 records


© 2002 Charles E. Jones
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Pinus jeffreyi 


Jeffrey pine
native
 
Tree


11 records


Gerald and Buff Corsi © 1999 California Academy of


Sciences


 
Pinus lambertiana 


sugar pine
native
 
Tree


1 record


© 2008 Keir Morse


 
Pinus ponderosa 


ponderosa pine, pitch pine, bull pine, silver pine, western
yellow pine


native
 
Tree


2 records


© 2008 George W. Hartwell


 
Pinus quadrifolia 


Fourneedle pinyon pine, Parry pinyon pine, four leaf pine,
Parry pine, nut pine


native
 
Tree


21 records;
9 from CCH


© 2009 Thomas Stoughton


 
Plagiobothrys canescens 


valley popcornflower, grey popcorn flower, valley popcorn,
Valley Popcorn Flower


native
 
Annual herb


3 from CCH


© 2008 Keir Morse


 
Plagiobothrys collinus var. fulvescens 


Cooper's popcornflower, rusty haired popcorn flower, California
popcornflower, Popcorn Flower


native
 
Annual herb


2 from CCH


© 2011 Steve Matson


 
Plagiobothrys stipitatus 


stalked popcornflower, vernal pool allocarya
native
 
Annual herb


1 from CCH


© 2008 Dee E. Warenycia


 
Platystemon californicus 


creamcups, cream cups
native
 
Annual herb


1 from CCH



http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6515

javascript:obsid('&taxon=Pinus+jeffreyi')

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6516

javascript:obsid('&taxon=Pinus+lambertiana')

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6521

javascript:obsid('&taxon=Pinus+ponderosa')

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6522

javascript:obsid('&taxon=Pinus+quadrifolia&cch=t')

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=UCR19284+HSC90098+POM98009+UC1134101+CAS374451+UC1134099+SBBG113408+JEPS48198+UC1134100+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6554

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=UC480644+JEPS68030+POM157936+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6561

http://ucjeps.berkeley.edu/cgi-bin/get_consort.pl?dups=UC480645+POM158442+

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6598

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?HSC92524

http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=6635

http://ucjeps.berkeley.edu/cgi-bin/new_detail.pl?JEPS51598





Calflora: What Grows Here Detail - Riverside County


http://www.calflora.org/...&nom=t&reli=c&rom=b&scope=poly&native=t&lifeform=none&commun=none&genus=&format=photo&group=none&minc=1&showPlants=search+for+plants[3/11/2013 10:21:56 AM]


© 2007 Neal Kramer


 
Pluchea sericea 


arrowweed, arrow weed, Arrow wed
native
 
Shrub


1 from CCH


© 2004 James M. Andre


 
Poa secunda 


Sandberg bluegrass, one sided blue grass, Pine Bluegrass
native
 
Perennial herb


1 record


© 2006 Tom Annese


 
Populus fremontii 


Fremont cottonwood
native
 
Tree


2 records


© 2007 Dr. Mark S. Brunell


 
Prosopis glandulosa var. torreyana 


western honey mesquite, honey mesquite, Mesquite
native
 
Tree, Shrub


1 record


© 2010 Neal Kramer


 
Prunus fasciculata 


desert almond, Desert Range Almond
native
 
Shrub


1 record


© 2003 Michael Charters


 
Prunus fremontii  


desert apricot
native
 
Tree, Shrub


1 from CCH


© 2009 Thomas Stoughton
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Prunus ilicifolia 


hollyleaf cherry, holly leaf cherry, Holly leaved Cherry
native
 
Tree, Shrub


9 records


© 1995 Saint Mary's College of California


 
Pseudotsuga macrocarpa 


bigcone Douglas fir, bigcone spruce
native
 
Tree


2 records


© 2007 BonTerra Consulting


 
Rupertia rigida   name in current use 
Psoralea rigida


Parish's California tea, Parish's rupertia


native, RARE: 4.3
 
Perennial herb


5 records;
4 from CCH


© 2008 Thomas Stoughton


 
Psorothamnus arborescens var. simplicifolius 


California indigobush, California indigo bush
native
 
Shrub


1 from CCH


© 1995 Saint Mary's College of California


 
Pterostegia drymarioides 


woodland pterostegia, fairy mist, Pterostegia
native
 
Annual herb


1 record


© 2005 James M. Andre


Quercus Xmunzii 
native 
Shrub, Tree


 
1 from CCH


 


 
Quercus agrifolia 


California live oak, coast live oak
native
 
Tree


1 record


© 2008 Neal Kramer


 
Quercus berberidifolia 


scrub oak, inland scrub oak
native
 
Tree


6 records;
1 from CCH


© 2002 Charles E. Jones


 
Quercus chrysolepis 


canyon live oak, gold cup oak, Canyon Oak, Maul Oak,
Goldcup Oak, Gold cup Live Oak


native
 
Tree


18 records;
1 from CCH
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© 2008 BonTerra Consulting


 
Quercus cornelius-mulleri 


Muller oak, desert scrub oak
native
 
Tree


33 records;
3 from CCH


© 2004 Brent Miller


 
Quercus dumosa 


coastal sage scrub oak, Nuttall's scrub oak, scrub oak
native, RARE: 1B.1
 
Shrub


2 records


© 2007 Ricky Grubb


 
Quercus palmeri   name in current use 
Quercus dunnii


Desert oak, Palmer's oak, Scrub Oak


native
 
Shrub


7 records;
6 from CCH


© 2011 Doug Wirtz


 
Quercus kelloggii 


California black oak, Black oak
native
 
Tree


1 record


© 2008 Keir Morse


 
Quercus turbinella 


Grey oak, Sonoran scrub oak, shrub live oak
native, RARE: 4.3
 
Shrub


1 from CCH


© 2004 BonTerra Consulting


 
Quercus wislizeni 


interior live oak, Interior Live Oak, Chapparal Oak
native
 
Tree, Shrub


12 records


© 2009 Julie Kierstead Nelson


 
Rafinesquia neomexicana 


New Mexico plumseed, desert chicory, California chicory
native
 
Annual herb


1 from CCH


© 2009 Keir Morse
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Ranunculus californicus   name in current use 
Ranunculus californicus var. austromontanus


California buttercup, common buttercup


native
 
Perennial herb


4 from CCH


© 2004 George W. Hartwell


 
Frangula californica   name in current use 
Rhamnus californica


California coffeeberry


native
 
Shrub


4 records;
1 from CCH


© 2002 Lynn Watson


 
Rhamnus ilicifolia   name in current use 
Rhamnus crocea ssp. ilicifolia


hollyleaf redberry, Evergreen Buckthorn


native
 
Shrub


3 records;
1 from CCH


© 2005 BonTerra Consulting


 
Frangula californica ssp. tomentella   name in current use 
Rhamnus tomentella ssp. tomentella


hoary coffeeberry


native
 
Shrub


1 from CCH


© 2010 Barry Breckling


 
Rhus ovata 


sugar sumac, sugar bush
native
 
Shrub


28 records


© 2002 Lynn Watson


 
Rhus aromatica   name in current use 
Rhus trilobata


fragrant sumac


native
 
Shrub


2 records


© 2004 James M. Andre


 
Ribes quercetorum 


Foothill gooseberry, rock gooseberry, oak gooseberry
native
 
Shrub


2 records;
1 from CCH


© 2006 Keir Morse


 
Ribes roezlii 


Sierra gooseberry
native
 
Shrub


1 from CCH
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© 2004 Christopher L. Christie


 
Ribes roezlii var. roezlii 


Sierra gooseberry
native
 
Shrub


2 records;
1 from CCH


© 2003 Christopher L. Christie


 
Salix exigua 


sandbar willow, narrowleaf willow, Narrow leaved Willow
native
 
Tree, Shrub


1 record


© 2008 Keir Morse


 
Salix laevigata 


red willow, Polished Willow
native
 
Tree


2 records


© 1995 Saint Mary's College of California


 
Salix lasiolepis 


arroyo willow
native
 
Tree, Shrub


4 records


© 2009 Neal Kramer


 
Salvia apiana 


white sage
native
 
Shrub


10 records


© 2002 Lynn Watson


 
Salvia carduacea 


thistle sage
native
 
Annual herb


4 from CCH
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© 2002 Christopher L. Christie


 
Salvia columbariae 


chia, chia sage
native
 
Annual herb


8 records


© 2006 James M. Andre


 
Salvia eremostachya 


rose sage, desert sage, Santa Rosa Sage
native, RARE: 4.3
 
Shrub


1 from CCH


© 2006 Michael Charters


 
Sambucus nigra ssp. caerulea   name in current use 
Sambucus mexicana


blue elderberry


native
 
Shrub


1 record


© 2008 Thomas Stoughton


 
Scrophularia californica   name in current use 
Scrophularia californica ssp. floribunda


California figwort, California Bee plant, Bee plant


native
 
Perennial herb


2 from CCH


© 2003 Michael Charters


 
Sedum niveum 


Davidson's stonecrop
native, RARE: 4.2
 
Perennial herb (rhizomatous)


1 from CCH


© 2006 Chris Wagner, SBNF


 
Senecio californicus 


California ragwort, California groundsel, California Butterweed
native
 
Annual herb


2 from CCH


© 2010 Eliza Maher Hasselquist


 
Senecio flaccidus var. douglasii 


Bush senecio, Douglas' shrubby ragwort, bush groundsel,
native
 


2 from CCH
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Douglas' groundsel, Shrubby Butterweed Shrub


© 2008 Keir Morse


 
Sidalcea sparsifolia   name in current use 
Sidalcea malviflora ssp. sparsifolia


Southern checkerbloom


native
 
Perennial herb (rhizomatous)


1 from CCH


© 2009 Thomas Stoughton


 
Silene verecunda 


San Francisco campion, Dolores Campion
native
 
Annual herb


1 from CCH


© 1988 Dean Wm. Taylor


 
Simmondsia chinensis 


Jojoba; goatnut, jojoba, Jojobe
native
 
Shrub


1 from CCH


© 2005 Michelle Cloud-Hughes


 
Solanum umbelliferum 


Bluewitch, bluewitch nightshade, blue witch nightshade, Blue
Witch


native
 
Shrub


1 from CCH


© 2009 Keir Morse


 
Solanum xanti 


purple nightshade, chaparral nightshade, Nightshade
native
 
Perennial herb, Shrub


1 from CCH


© 2003 Guy Bruyea


 
Solidago velutina ssp. californica   name in current use 
Solidago californica


Oreja de liebre


native
 
Perennial herb


1 record


© 2008 Keir Morse


 
Spergularia macrotheca var. leucantha 


sticky sandspurry, white sticky sand spurry
native
 
Perennial herb


1 from CCH


© 2011 Neal Kramer


 
Sphaeralcea ambigua 


native
1 record
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Deserthollyhock, desert globemallow, apricot mallow, Desert
Mallow


 
Perennial herb


© 1998 Larry Blakely


Stephanomeria exigua ssp. deanei 
Deane's wirelettuce, Dean's stephanomeria native 


Annual herb


 
1 from CCH


 


 
Stipa coronata 


Crested needle grass
native
 
Perennial herb


2 records


© 2010 Christopher Bronny


 
Streptanthus campestris 


southern jewelflower, southern jewel flower, Southern
Streptanthus


native, RARE: 1B.3
 
Perennial herb


5 from CCH


© 2010 Andrew Borcher


 
Stylocline gnaphaloides 


mountain neststraw, everlasting nest straw, everlasting
stylocline


native
 
Annual herb


1 from CCH


© 2008 Keir Morse


 
Symphoricarpos mollis 


creeping snowberry, snowberry, Trailing Snowberry
native
 
Shrub


2 records;
1 from CCH


© 2003 Steve Matson


 
Tauschia arguta 


southern umbrellawort, southern tauschia
native
 
Perennial herb


1 from CCH


© 2006 Michelle Cloud-Hughes


 
Tetradymia comosa 


hairy horsebrush, cotton thorn
native
 
Shrub


3 records;
1 from CCH


© 2004 Michael Charters


 
Thamnosma montana 


turpentinebroom, turpentine broom
native
 
Shrub


5 records;
3 from CCH
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© 2004 James M. Andre


 
Thysanocarpus curvipes   name in current use 
Thysanocarpus curvipes var. eradiatus


Fringe pod, sand fringepod, hairy lacepod, Fringed Pod


native
 
Annual herb


1 from CCH


© 2008 Keir Morse


 
Thysanocarpus laciniatus 


mountain fringepod, common lace pod, narrow leaved lacepod,
Narrow leaved Fringe Pod


native
 
Annual herb


1 record


© 2008 Keir Morse


 
Toxicodendron diversilobum 


Poisonoak, Pacific poison oak, poison oak, poison
native
 
Vine, Shrub


1 record


© 1995 Saint Mary's College of California


 
Trifolium fucatum 


bull clover, Sour Clover
native
 
Annual herb


1 from CCH


© 2008 Zoya Akulova


 
Trifolium gracilentum   name in current use 
Trifolium gracilentum var. gracilentum


pinpoint clover, graceful clover, Pin point Clover


native
 
Annual herb


2 from CCH


© 2006 Doreen L. Smith


 
Typha domingensis 


southern cattail, narrowleaf cattail, cattail
native
 
Perennial herb


1 record


© 2009 Keir Morse


 
Uropappus lindleyi 


silver puffs, Uropappus
native
 
Annual herb


1 from CCH
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© 2004 James M. Andre


 
Bahiopsis parishii   name in current use 
Viguiera parishii


Parish viguiera


native
 
Shrub


1 record


© 2010 Neal Kramer


 
Viola purpurea 


Mountain violet, goosefoot violet
native
 
Perennial herb


1 record


© 2003 Michael Charters


 
Viola nephrophylla   name in current use 
Viola sororia ssp. affinis


Leconte violet


native
 
Perennial herb


1 from CCH


© 2010 Sierra Pacific Industries


 
Festuca microstachys   name in current use 
Vulpia pacifica


Small fescue


native
 
Annual herb


1 from CCH


© 2002 Dean Wm. Taylor


 
Yucca schidigera 


Mojave yucca, Mohave yucca
native
 
Tree


27 records


© 2004 James M. Andre


 
Ziziphus parryi 


Parry's jujube
native
 
Shrub


15 records;
3 from CCH


© 2004 Michael Charters
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Summary 


Executive Order 13514 requires Federal agencies to develop a baseline for industrial, landscaping, and 
agricultural water use in fiscal year 2010.  Measuring actual water use through flow meters is the best 
method to develop this baseline.  But there are instances where Federal sites do not meter these 
applications, so developing a baseline will be problematic.   Therefore the intent of this document is to 
assist Federal agencies in the baseline development by providing a methodology to calculate unmetered 
sources of landscaping water use utilizing engineering estimates.  


The document lays-out step by step instructions to estimate landscaping water using two alternative 
approaches: evapotranspiration method and irrigation audit method.  The evapotranspiration method 
option calculates the amount of water needed to maintain a healthy turf or landscaped area for a given 
location based on the amount of water transpired and evaporated from the plants.  The evapotranspiration 
method offers a relatively easy “one-stop-shop” for Federal agencies to develop an initial estimate of 
annual landscape water use.   The document presents annual irrigation factors for 36 cities across the 
U.S. that represents the gallons of irrigation required per square foot for distinct landscape types.  By 
following the steps outlined in the document, the reader can choose a location that is a close match their 
location and landscape type to provide a rough estimate of annual irrigation needs without the need to 
research specific data on their site.   


The second option presented in the document is the irrigation audit method, which is the physical 
measurement of water applied to landscaped areas through irrigation equipment.  Steps to perform an 
irrigation audit are outlined in the document.  An irrigation audit requires some knowledge on the specific 
procedures to accurately estimate how much water is being consumed by the irrigation equipment. 
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1.0 Background 


Executive Order 13514, Federal Leadership in Environmental, Energy, and Economic Performance, was 
signed on October 5, 2009 by President Obama.  EO 13514 has water provisions that require Federal 
agencies to improve water use efficiency and management as follows: 


1. Reduce potable water consumption intensity by 2% annually through fiscal year (FY) 2020, or 26% 
by the end of fiscal year 2020, relative to a FY 2007 baseline. 


2. Reduce agency industrial, landscaping, and agricultural water consumption 2% annually, or 20% by 
the end of fiscal year 2020, relative to a FY 2010 baseline. 


The second provision listed above requires that Federal agencies develop a baseline for industrial, 
landscaping, and agricultural water use so that all efficiency efforts can be judged against this baseline.  
Each Federal site must develop a baseline for these industrial, landscaping, and agricultural uses and 
report the total FY 2010 consumption to their respective agency.   Measuring actual water use through 
flow meters is the best method to develop the FY 2010 baseline.  But there are instances where Federal 
sites do not meter these applications, so developing a baseline will be problematic.   If permanent 
metering is not practical, then a temporary flow meter offers a sound solution.  Temporary ultra-sonic 
flow meters can be installed to the outside of a pipe and do not require a disruption of the process.  If 
large landscapes pull irrigation water from an on-site well that contain reliable pumping records, water 
use can be estimated by taking the pump flow rate at the given well depth multiplied by the annual 
runtime. 


If these metering options are not applicable or practical and the landscaping water source is not from an 
on-site well with adequate pumping records, then an engineering estimate must be used to estimate annual 
water use.  Therefore, the intent of this document is to assist Federal agencies in estimating unmetered 
sources of landscaping water use utilizing engineering estimates1


1. Evapotranspiration Method – estimate of supplemental water requirements based on the amount of 
water transpired and evaporated from the plants for different locations across the U.S. 


.   Two approaches are covered in this 
document: 


2. Irrigation Audit Method – physical measurement of water applied to landscaped areas through 
irrigation equipment 


The evapotranspiration (ET) method provided in this document serves as an initial starting place for 
estimating landscaping water use baseline whereas the irrigation audit offers a method of spot measuring 
actual landscape water use.  It should be noted that an irrigation audit requires knowledge on how to 
perform an audit and requires the purchase of some minor equipment.   On the other hand, the ET method 
does not require training or purchase of equipment but does require some basic knowledge of the 
landscape and the use of specific calculations provided in this document.  This document focuses on the 
ET method because it offers a relatively easy “one-stop-shop” for Federal agencies to develop an initial 
estimate of annual landscape water use for the FY 2010 baseline.  The irrigation audit method is also 


                                                           
1 Note, the Federal Energy Management Program has produced a companion document that provides a methodology 
on how to estimate unmetered industrial processes. 
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discussed so that both options can be considered.  Note several assumptions are required to use the ET 
method in this document; therefore the estimated landscape water use can have a fairly wide range of 
possible values.   
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2.0 Option 1: Estimating Landscaping Water Use Using the 
Evapotranspiration Method 


The evapotranspiration (ET) method calculates the amount of water needed to maintain a healthy turf or 
landscaped area for a given location based on the water requirements of the type of plants, specific conditions of 
the site, and precipitation received by the site.  ET represents the loss of water from the Earth’s surface through 
the combined processes of evaporation (from soil and plant surfaces) and plant transpiration.   


2.1 Getting Started 


This document describes how to estimate annual supplemental irrigation requirements for: 


• Cool and warm season turfgrasses 


• Low water consuming landscaped area 


• Moderate water consuming landscaped areas 


• High water consuming landscaped areas 


Annual Irrigation Factor:  This document provides annual irrigation factors for 36 cities across the U.S. that 
represents the gallons of irrigation required per square foot for distinct landscape and turf types in corresponding 
locations (shown in Tables 3 through 6 of this document).  ET and precipitation data was acquired for all 36 U.S. 
locations to estimate these annual irrigation factors.   Multiplying the appropriate factor by the square footage of 
your landscape or turfgrass area and dividing this value by the system efficiency will provide you an estimate of 
the annual irrigation requirements for a given location.  Through the process described in this document, you can 
estimate your irrigation requirements by choosing a U.S. location that closely matches your area.  This will give 
you an initial estimate for your landscaping water use baseline without the need to research and investigate your 
local ET and precipitation data*.   


To use the process laid out in the document, you will need to perform 
six key steps to estimate your total annual landscaping water use:  


1. Find the best match to your location 
2. Identify your turf and landscape area type 
3. Estimate your square footage of turf and landscaped areas 
4. Select the appropriate annual irrigation factor from the tables 


in the document 
5. Determine the irrigation system efficiency 


6. Calculate your total annual irrigation 


This information is utilized to estimate the total annual landscape water use by using the following formula: 


 


* The Appendix provides detailed 
information on how the annual 
irrigation factors were developed.  
If you want to calculate a more 
precise annual irrigation factor 
instead of choosing one from the 
36 cities that are provided in 
Tables 3 through 6, collect local 
ET and precipitation data on your 
location for FY 2010 and follow 
the process in the Appendix. 
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These steps are outlined in the flowchart below: 


 


The remainder of this section takes you through these steps. 


2.2 Find the Best Match to your Location 


The first step in this process is to pick a city in Figure 1 that best matches your location.  Figure 1 shows general 
climate zones in the U.S. with several cities identified in each zone [ZenTech 2010].  This document provides the 
annual irrigation needs for different landscape types for each of these locations.    


It is very important to pick the best match to your location so that the irrigation estimate is as accurate as 
possible.  To assist with this, a listing of the cities with associated climate zones, zip codes, peak reference 
evapotranspiration (ETo) and rainfall values are provided in Table 12.  The peak ETo (referring to the month with 
the highest ET requirement) and rainfall data can be used to help identify the best match for your location’s 
climate if you are unsure which city is most appropriate.   First, go to the U.S. Environmental Protection Agency 
(EPA) WaterSense Program “Water Budget Data Finder” website: 
http://www.epa.gov/watersense/nhspecs/wb_data_finder.html  Enter the zip code of your location in the box 
provided in the website.  Note the peak ETo and rainfall value of your location.  Then find a few locations in 
Table 1 that have similar ETo and rainfall values and pick the city that best matches this information and is in a 
similar climate zone.   By doing this, you are choosing the city that has similar irrigation requirements to your 
location.  See an example of this process at the end of this section. 


 


                                                           
2 ETo refers to the reference evapotranspiration.  More information is provided on ETo in the Glossary and Appendix of this 
document. 



http://www.epa.gov/watersense/nhspecs/wb_data_finder.html�
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The Climate zones of the U.S. depicted in this map are: 


• Alpine: high mountain regions of the Rocky Mountains, Sierra Nevada, and Cascade Mountain ranges 


• Desert: regions of the U.S. that receive very little precipitation including southern Arizona, south eastern 
California, southern Utah, and Nevada 


• Humid Continental (cool summer): northeastern areas of the U.S. that typically have cooler summers and 
harsh winters such as up-state New York, Vermont, Minnesota, and Wisconsin 


• Humid Continental (warm summer): Midwestern and northeastern areas of the U.S. with hotter summers 
and milder winters such as Ohio, Indiana, and Pennsylvania 


• Humid Southern: hot humid regions of the southern U.S. such as Mississippi, middle and eastern Texas, 
Georgia, and Florida 


• Mediterranean: western regions of California 


• Marine  - West Coast: coastal regions of Oregon and Washington 


• Semi-arid: regions of the U.S. which are characterized by grasslands or sparsely treed areas that have 
relatively low levels of precipitation such as western Kansas, New Mexico, Idaho, and eastern Wyoming 
and eastern Colorado 


• Subarctic: Very cold regions, namely Alaska 


• Tropical: regions in the U.S. that are hot and humid and have no significant seasonal changes including 
the southern tip of Florida, Hawaii, and Puerto Rico 


Figure 1 - Climate Zones of the United States and Puerto Rico 
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Table 1 - City Locations by Climate Zone [ZenTech 2010] 


Climate Zone City State Zip Code 
Peak ETo 
(in/mo) 


Peak Rainfall 
(in/mo) 


Alpine Bozeman MT 59715 7.37 1.44 
Alpine Laramie WY 82051 7.44 1.33 
Alpine Santa Fe NM 87501 7.75 1.16 
Desert Bakersfield CA 93301 10.39 0.00 
Desert Las Vegas NV 89044 13.03 0.03 
Desert Phoenix AZ 85003 13.40 0.02 
Desert Reno NV 89501 8.92 0.13 
Humid Continental - Cool Summer Bangor ME 04401 4.80 3.03 
Humid Continental - Cool Summer Milwaukee WI 53202 6.08 3.11 
Humid Continental - Cool Summer Minneapolis MN 55401 6.85 3.41 
Humid Continental - Warm Summer  Boston MA 02108 6.18 2.66 
Humid Continental - Warm Summer  Cincinnati OH 45202 6.23 3.34 
Humid Continental - Warm Summer  Kansas City MO 64101 7.43 3.47 
Humid Continental - Warm Summer  Omaha NE 68102 7.15 3.14 
Humid Continental - Warm Summer  Philadelphia PA 19102 6.25 3.43 
Humid Southern Atlanta GA 30303 6.48 3.29 
Humid Southern Houston TX 77002 6.91 3.24 
Humid Southern Memphis TN 38103 7.38 3.17 
Humid Southern New Orleans LA 70116 6.13 4.08 
Humid Southern Raleigh NC 27601 6.03 3.53 
Humid Southern San Antonio TX 78205 8.42 0.87 
Humid Southern Washington DC 20004 6.46 2.99 
Marine - West Coast Olympia WA 98501 5.14 0.70 
Marine - West Coast Portland OR 97086 6.20 0.58 
Marine - West Coast Seattle WA 98101 5.44 0.65 
Mediterranean Los Angeles CA 90001 6.59 0.00 
Mediterranean Sacramento CA 95814 9.47 0.00 
Mediterranean San Francisco CA 94102 5.24 0.04 
Semi-arid Amarillo TX 79107 9.64 2.33 
Semi-arid Boise ID 83601 7.76 0.45 
Semi-arid Denver CO 80002 8.25 1.78 
Semi-arid Rapid City SD 57701 7.86 2.01 
Semi-arid Salt Lake City UT 84101 10.13 0.57 
Subarctic Anchorage AK 99501 4.09 1.03 
Tropical Honolulu HI 96853 7.44 5.87 
Tropical Miami FL 33010 6.65 2.16 
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2.3 Identify your Turfgrass and Landscape Type 


Next, you need to identify which areas are irrigated at your facility and if these areas are predominantly turfgrass 
or landscaped plants.  For example, recreational and athletic fields are typically considered turfgrass area.  Areas 
with a mixture of plants such as trees, shrubs, and flowerbeds are considered landscaped areas. 


You need to identify the type of turfgrass and landscaped areas at your location.  The next two sections help to 
direct you on how to do this.   


Turfgrass Type 


In general, there are two types of turfgrass – cool and warm season.  Cool season grasses thrive in cooler climates 
and generally require more water than warm season grass to thrive.  Warm season grasses are better suited for hot 
summers and are generally more drought tolerant.  You’ll need to know which type of grass you irrigate.  Your 
ground maintenance personnel should be able to identify which type of grass you have at your location.  Table 2 
lists common species of grass and their associated season.  (See the section on Turfgrass Evapotranspiration in the 
Appendix to learn more about turfgrass water requirements.) 


Table 2 - Turfgrass Seasons [California Department of Water Resources 2000] [University of Florida 2009] 


Turfgrass type Season Type 
annual bluegrass cool   
annual ryegrass  cool   
Bermuda grass  warm   
buffalo grass warm 
colonial bentgrass  cool   
creeping bentgrass  cool   
hard fescue  cool   
highland bentgrass  cool   
Kentucky bluegrass  cool   
kikuyugrass  warm   
meadow fescue cool   
perennial ryegrass  cool   
red fescue  cool   
rough-stalked  cool   
seashore paspalum warm   
St. Augustinegrass  warm   
tall fescue cool   
zoysiagrass warm   
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Landscape Type 


For landscape areas that are not exclusively turfgrass such as sites with trees, shrubs, and flowerbeds, there are 
three parameters that designate the amount of water necessary for plants to thrive: 


1. Water requirements of the plant species (low, moderate, or high) 


2. Density of plantings (low, average, or high) 


3. Type of microclimate of the landscape (protected, open, or intense exposure) 


These parameters are described below to help you identify which type you have at your facility. 


Landscape Water Requirements   


Supplemental water requirements for landscape plants vary across the U.S.  You need to determine the relative 
amount of irrigation that is required for your landscape.  The ranges of watering requirements used in this 
document are low, moderate, or high water requirements.  Keep in mind that the water requirements for your 
landscape are specific to your area.  Plants that require low amounts of water are native or well adapted plants to a 
particular area (which is a good strategy to limit supplemental irrigation requirements).  If your landscape does 
not include species that are native or drought tolerant in your area, then they likely are moderate to high water 
consuming plants.  For example, a native tree to Tennessee, (e.g. White Oak), will require very little supplemental 
water in its home state, but will require large amounts of irrigation in an arid state such as Nevada to thrive.    


To identify the level of supplemental water required for the plants in your landscape, contact your ground 
maintenance department.  If you cannot get information on the general water requirements of your landscaped 
areas from staff on site, then you’ll need to do some investigating.  Local organizations such as a cooperative 
extension office of a local university may be a good starting place.  The cooperative extension office in your area 
will likely have water requirements of specific plants.  The U.S. Department of Agriculture has a website that 
identifies local cooperative extension offices across the country at: http://www.csrees.usda.gov/Extension/    


Because each cooperative extension office will have a different set of information on their website, you’ll likely 
save time by calling the office to talk to staff at the office about getting resources on water requirements rather 
than performing a web search.  But before you call, you’ll need to know the general types of plants that are in 
your landscaped areas.  Remember, you are trying to determine if your landscape area has low, moderate, or high 
water requirements for your location. 


Planting Density 


 The second parameter you must identify to designate your landscape 
type is the number of plants in the area relative to the total area.  In 
other words, how compactly planted is the landscape?  Here are the 
three density levels to choose from: 


• Low density: immature and sparsely planted landscape  


• Average density: full coverage but predominantly one 
vegetation type 


• High density: landscape with mixture of plant types with full 
coverage such as trees, flowers, and shrubs (as shown in 
Figure 2) 


 


Figure 2 - High Density Landscape 
Area 



http://www.csrees.usda.gov/Extension/�
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Microclimate 


 The last parameter you need to identify for determining your landscaped area type is the microclimate.   
Microclimate takes into consideration the environment in which the landscape is planted such as a shady or sunny 
location.  Here are the three designated types of microclimates to choose from for your landscape: 


• Protected:  areas shaded from sunlight and protected from wind and heat gain such as a landscape on a 
north side of a building or with a protective wind barrier 


• Open:  areas that are in an open flat field such as a park or athletic field 


• Intense Exposure:  areas exposed to high heat gain or windy conditions such as a landscape with southern 
exposure or near highly reflective surface like a street median 


2.4 Estimate Square Footage of the Irrigated Area   


The next thing you need to identify to estimate the annual irrigation use is the total square footage of your 
landscape or turf area.  It is important to carefully calculate this number.  Some sites may have detailed drawings 
and plans that will indicate total area of landscape and turf.  If you don’t have this level of information, there are 
other techniques that can be used.  For example, if you have the total lot size of your facility, subtract the footprint 
of any structure on the lot as well as any hardscape such as parking lots and sidewalks from the total lot area to 
determine the net area of landscaped space.  Make sure that your units are consistent and that your final area is in 
square feet.  Also, be certain that you are including only irrigated areas.  Some locations may have a mixture of 
irrigated and non-irrigated sections.   


There are online sources that can help identify total lot size.  An example is a tool called Draft Logic Google™ 
Maps Area Calculator Tool.  This online resource allows the user to hone in on a specific location on Google™ 
Maps and then define the area and automatically provides the total square feet of area of the defined lot.  Find this 
tool at: http://www.daftlogic.com/projects-google-maps-area-calculator-tool.htm   


Once you enter this website, switch the map to “satellite” mode by selecting it from the drop down list in the right 
hand corner.  Then enter the zip code of your location.  Zoom in on your location close enough so that you can see 
all the distinct points of your landscape area.  Then select each major point of your landscape area.  Lines will pop 
up as you select points that define the area you are selecting.  The total area in square feet of your landscape will 
appear at the bottom of the map. 


2.5 Select the Annual Irrigation Factor 


Next, select the appropriate annual irrigation factor.  The annual irrigation factor is the amount of annual 
supplemental water required to maintain healthy turf or landscaped area.  Below you’ll find a series of four tables 
that provide this factor for cool and warm season turfgrasses as well as low, moderate, and high water consuming 
landscaped areas.  The annual irrigation factor takes into account the typical growing season for each location as 
well the amount of effective precipitation received by the plants for the specific location.  (See more details on 
these terms and methodology in the Glossary and Appendix.) 


Here is a description of the tables provided and direction on how to use them: 


• Turfgrasses: Table 3 shows the annual irrigation factor for both cool season and warm season turf types.  
Identify the season of your turf and find the nearest location.  Note the annual irrigation factor. 



http://www.daftlogic.com/projects-google-maps-area-calculator-tool.htm�
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• Landscaped Areas: Tables 4 through 6 show landscape types for high, moderate, and low water 
consuming plants.  First, find the table that best suits the plants’ water requirements (high, moderate, or 
low).  Then, choose the landscape type that best suits your area in terms of density and microclimate.  
Note the annual irrigation factor for the nearest location.  Here are the types of landscapes that are 
included in each table: 


o Low density and protected microclimate 
o Average density and open microclimate 
o High density and intense exposure microclimate 


Your landscape may not be a perfect match to the scenarios in the table.  For example, you may have low density 
plantings but intense exposure in your landscape.  If this is the case, consider choosing two scenarios that closely 
meet your landscape type, and then select a factor that is in between this range to determine your annual water 
use.  An example of this process is provided at the end of the section. 


Note, if the annual irrigation factor in the table is zero, this means that there is typically no irrigation requirement 
for this type of landscape for the particular location because the area receives enough precipitation to meet 
watering requirements for the specific landscape type. 







11 


 


Table 3 - Annual Irrigation Factor -- Turfgrass (gal/sqft/year) 


Climate Zone City State cool season 
turf 


warm 
season turf 


Alpine Bozeman MT 8.92 4.61 


Alpine Laramie WY 11.62 8.62 


Alpine Santa Fe NM 12.67 7.77 


Desert Bakersfield CA 30.76 22.28 


Desert Las Vegas NV 44.13 31.85 


Desert Phoenix AZ 44.96 32.16 


Desert Reno NV 20.22 14.78 


Humid Continental - Cool Summer Bangor ME 0.85 0.05 


Humid Continental - Cool Summer Milwaukee WI 3.63 0.73 


Humid Continental - Cool Summer Minneapolis MN 5.30 0.73 


Humid Continental - Warm Summer  Boston MA 4.63 0.97 


Humid Continental - Warm Summer  Cincinnati OH 3.66 0.47 


Humid Continental - Warm Summer  Kansas City MO 4.31 0.81 


Humid Continental - Warm Summer  Omaha NE 5.67 1.75 


Humid Continental - Warm Summer  Philadelphia PA 3.31 0.37 


Humid Southern Atlanta GA 4.55 0.70 


Humid Southern Houston TX 6.50 1.15 


Humid Southern Memphis TN 7.35 3.22 


Humid Southern New Orleans LA 1.47 0.10 


Humid Southern San Antonio TX 19.37 10.82 


Humid Southern Raleigh NC 3.33 0.20 


Humid Southern Washington DC 5.20 0.91 


Marine - West Coast Olympia WA 6.03 3.28 


Marine - West Coast Portland OR 7.20 4.10 


Marine - West Coast Seattle WA 7.45 4.43 


Mediterranean Los Angeles CA 20.72 14.64 


Mediterranean Sacramento CA 22.86 17.35 


Mediterranean San Francisco CA 14.13 10.34 


Semi-arid Amarillo TX 25.53 15.47 


Semi-arid Boise ID 13.68 9.41 


Semi-arid Denver CO 14.30 9.57 


Semi-arid Rapid City SD 11.98 6.78 


Semi-arid Salt Lake City UT 18.83 13.24 


Subarctic Anchorage AK 3.49 1.78 


Tropical Honolulu HI 0.34 0.00 


Tropical Miami FL 7.92 3.30 
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Table 4 - Annual Irrigation Factor -- Landscaped Areas with High


Climate Zone 


 Water Requirements (gal/sqft/yr) 


City State 
low density-


protected 
microclimate 


average density-
open 


microclimate 
high density-


intense exposure 


Alpine Bozeman MT 2.53 8.92 18.54 


Alpine Laramie WY 5.57 13.27 22.13 


Alpine Santa Fe NM 4.05 12.94 23.43 


Desert Bakersfield CA 16.02 30.76 49.79 


Desert Las Vegas NV 23.80 44.13 69.62 


Desert Phoenix AZ 23.79 44.96 71.51 


Desert Reno NV 10.78 20.22 32.33 


Humid Continental - Cool Summer Bangor ME 0.00 0.85 7.16 


Humid Continental - Cool Summer Milwaukee WI 0.03 3.67 12.51 


Humid Continental - Cool Summer Minneapolis MN 0.03 5.57 14.55 


Humid Continental - Warm Summer  Boston MA 0.15 4.63 13.53 


Humid Continental - Warm Summer  Cincinnati OH 0.00 3.66 14.24 


Humid Continental - Warm Summer  Kansas City MO 0.07 4.31 16.48 


Humid Continental - Warm Summer  Omaha NE 0.11 5.96 17.41 


Humid Continental - Warm Summer  Philadelphia PA 0.00 3.31 13.98 


Humid Southern Atlanta GA 0.03 4.76 16.58 


Humid Southern Houston TX 0.09 6.50 20.73 


Humid Southern Memphis TN 0.29 7.36 19.64 


Humid Southern New Orleans LA 0.00 1.47 13.29 


Humid Southern San Antonio TX 4.95 19.37 38.92 


Humid Southern Raleigh NC 0.00 3.33 14.78 


Humid Southern Washington DC 0.06 5.20 16.44 


Marine - West Coast Olympia WA 1.70 6.03 12.78 


Marine - West Coast Portland OR 2.60 7.28 15.19 


Marine - West Coast Seattle WA 2.01 7.45 14.94 


Mediterranean Los Angeles CA 10.59 20.94 36.62 


Mediterranean Sacramento CA 12.03 23.70 38.67 


Mediterranean 
San 
Francisco CA 7.31 14.73 24.57 


Semi-arid Amarillo TX 8.81 25.53 44.38 


Semi-arid Boise ID 5.62 14.19 23.06 


Semi-arid Denver CO 6.03 14.68 25.55 


Semi-arid Rapid City SD 3.90 11.98 21.94 


Semi-arid Salt Lake City UT 9.07 18.70 31.27 


Subarctic Anchorage AK 0.62 3.49 7.65 


Tropical Honolulu HI 0.00 0.34 7.97 


Tropical Miami FL 0.85 7.92 25.76 
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Table 5 - Annual Irrigation Factor -- Landscaped Areas with Moderate


Climate Zone 


 Water Requirements           
(gal/sqft/yr) 


City State 
low density-


protected 
microclimate 


average density-
open 


microclimate 


high density-
intense 


exposure 


Alpine Bozeman MT 0.39 3.15 8.66 


Alpine Laramie WY 1.20 6.26 12.34 


Alpine Santa Fe NM 1.04 4.73 12.59 


Desert Bakersfield CA 9.17 17.81 29.57 


Desert Las Vegas NV 13.77 26.30 43.27 


Desert Phoenix AZ 13.46 26.39 44.06 


Desert Reno NV 5.31 11.98 20.48 


Humid Continental - Cool Summer Bangor ME 0.00 0.00 0.79 


Humid Continental - Cool Summer Milwaukee WI 0.00 0.13 3.47 


Humid Continental - Cool Summer Minneapolis MN 0.00 0.11 4.60 


Humid Continental - Warm Summer  Boston MA 0.00 0.37 4.44 


Humid Continental - Warm Summer  Cincinnati OH 0.00 0.04 3.45 


Humid Continental - Warm Summer  Kansas City MO 0.00 0.28 4.08 


Humid Continental - Warm Summer  Omaha NE 0.00 0.42 5.51 


Humid Continental - Warm Summer  Philadelphia PA 0.00 0.03 3.12 


Humid Southern Atlanta GA 0.00 0.11 4.04 


Humid Southern Houston TX 0.00 0.22 6.08 


Humid Southern Memphis TN 0.00 0.89 6.61 


Humid Southern New Orleans LA 0.00 0.01 1.36 


Humid Southern San Antonio TX 1.58 6.93 18.82 


Humid Southern Raleigh NC 0.00 0.02 2.91 


Humid Southern Washington DC 0.00 0.15 4.50 


Marine - West Coast Olympia WA 0.37 2.00 5.87 


Marine - West Coast Portland OR 0.67 3.13 7.09 


Marine - West Coast Seattle WA 0.46 2.83 7.25 


Mediterranean Los Angeles CA 5.50 11.75 20.14 


Mediterranean Sacramento CA 7.38 13.79 22.40 


Mediterranean 
San 
Francisco CA 2.73 8.10 13.84 


Semi-arid Amarillo TX 1.49 11.57 24.43 


Semi-arid Boise ID 2.59 6.90 13.37 


Semi-arid Denver CO 1.24 7.04 14.32 


Semi-arid Rapid City SD 0.65 4.59 11.65 


Semi-arid Salt Lake City UT 4.35 10.25 18.29 


Subarctic Anchorage AK 0.12 0.75 3.21 


Tropical Honolulu HI 0.00 0.00 0.29 


Tropical Miami FL 0.04 1.20 7.61 
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Table 6 - Annual Irrigation Factor -- Landscaped Areas with Low


Climate Zone 


 Water Requirements (gal/sqft/yr) 


City State 
low density-


protected 
microclimate 


average 
density-open 
microclimate 


high density-
intense 


exposure 


Alpine Bozeman MT 0.00 0.04 0.66 


Alpine Laramie WY 0.01 0.22 1.66 


Alpine Santa Fe NM 0.01 0.19 1.87 


Desert Bakersfield CA 2.01 5.64 11.00 


Desert Las Vegas NV 3.29 8.46 16.29 


Desert Phoenix AZ 3.05 6.99 16.02 


Desert Reno NV 0.89 2.46 7.13 


Humid Continental - Cool Summer Bangor ME 0.00 0.00 0.00 


Humid Continental - Cool Summer Milwaukee WI 0.00 0.00 0.00 


Humid Continental - Cool Summer Minneapolis MN 0.00 0.00 0.00 


Humid Continental - Warm Summer  Boston MA 0.00 0.00 0.00 


Humid Continental - Warm Summer  Cincinnati OH 0.00 0.00 0.00 


Humid Continental - Warm Summer  Kansas City MO 0.00 0.00 0.00 


Humid Continental - Warm Summer  Omaha NE 0.00 0.00 0.00 


Humid Continental - Warm Summer  Philadelphia PA 0.00 0.00 0.00 


Humid Southern Atlanta GA 0.00 0.00 0.00 


Humid Southern Houston TX 0.00 0.00 0.00 


Humid Southern Memphis TN 0.00 0.00 0.00 


Humid Southern New Orleans LA 0.00 0.00 0.00 


Humid Southern San Antonio TX 0.06 0.34 2.02 


Humid Southern Raleigh NC 0.00 0.00 0.00 


Humid Southern Washington DC 0.00 0.00 0.00 


Marine - West Coast Olympia WA 0.02 0.08 0.48 


Marine - West Coast Portland OR 0.05 0.28 1.31 


Marine - West Coast Seattle WA 0.03 0.11 0.71 


Mediterranean Los Angeles CA 1.09 1.98 6.81 


Mediterranean Sacramento CA 1.60 4.11 8.70 


Mediterranean San Francisco CA 0.48 1.45 4.17 


Semi-arid Amarillo TX 0.06 0.29 2.65 


Semi-arid Boise ID 0.19 0.74 3.23 


Semi-arid Denver CO 0.00 0.18 1.66 


Semi-arid Rapid City SD 0.00 0.08 1.04 


Semi-arid Salt Lake City UT 0.45 1.71 5.29 


Subarctic Anchorage AK 0.00 0.02 0.20 


Tropical Honolulu HI 0.00 0.00 0.00 


Tropical Miami FL 0.00 0.00 0.14 
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2.6 Determine your Irrigation System Efficiency 


After determining your irrigation factor, estimate the efficiency of your irrigation system.  System efficiency 
relates to how much irrigation water is actually being used by your turf or plants.  Your system efficiency is based 
on the type of irrigation equipment installed as well as the maintenance and scheduling of the system.  A perfect 
system, operating at 100% efficiency, would have no leaks, losses, or waste.  But no system is 100% efficient -- 
water is lost from runoff, leaks, and evaporation for example.   Efficiency can also be impacted by poor 
maintenance such as broken sprinkler heads or caused by scheduling problems such as watering during windy 
periods. 


The type of irrigation equipment that is used to water the landscape has a big impact on system efficiency.  For 
turf and landscape irrigation, there are two main types of equipment: 


• Sprinkler systems: water delivered across a wide area through sprinkler heads such as pop-up and rotor 
heads 


• Micro irrigation: water delivered at lower pressures directly to the root zone of the plant via drip or micro-
spray equipment 


Sprinkler systems tend to have a lower equipment efficiency ranging between 50% to 70% where micro irrigation 
have less losses with efficiency ratings between 70% and 90%. [Alliance for Water Efficiency 2009] 


To determine your system efficiency, choose the efficiency rating from the list below that best matches the 
characteristics of your system [Alliance for Water Efficiency 2009]: 


• Low Efficiency – 50%: sprinkler type systems that are aging with poor maintenance and lack of proper 
scheduling 


• Medium Efficiency – 65%: sprinkler type systems that have regular maintenance and proper scheduling 


• High Efficiency – 85%: micro irrigation systems that have regular maintenance and proper scheduling 


If you feel your system does not fall into one of these efficiency ratings, choose a number in between these values 
that best matches the scenario at your location. 


2.7 Calculate your Total Annual Irrigation 


The final step is to calculate the total irrigation requirements of your turf or landscaped area.  To do this, multiply 
the annual irrigation factor by the landscaped area (in square feet) and divide by the system efficiency.  This is 
represented in the following formula3: 


 


                                                           
3 Note because several estimates are required to use this formula, there is a wide range of possible answers that can be 
developed, which may result in a low overall accuracy.  So this method should be used as a starting place to develop an initial  
baseline and should not be considered a measurement of actual water use.   
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Examples 


Here are two examples to illustrate this process to estimate annual irrigation of turfgrass and landscaped areas: 


Turfgrass Example 


A Federal facility located in Pittsburgh, PA has an 18-hole golf course with turfgrass that is combination of 
Kentucky bluegrass and fescue, covering 100 acres of turf.  The golf course is supplied from an on-site non-
potable well and therefore falls into the category of industrial, landscaping, and agricultural water use -- a baseline 
for FY 2010 is required per EO 13514.  The well is not metered.  The irrigation system and controls are fairly old 
and are in disrepair.  A contractor manages the turf at the golf course and does not have any contractual obligation 
for maintaining an efficient system. 


To estimate the amount of irrigation applied to this landscape using the method in this report, here are the steps to 
take to: 


1. Find the best match for your location: The best match to Pittsburgh’s climate is Philadelphia.  
Pittsburgh is located in the humid continental part of the US with warmer summers (as shown in Figure 
1).  The three cities that may have similar climate and irrigation requirement to Pittsburgh are 
Philadelphia, PA, Cincinnati, OH, and Washington DC.   To figure out the best matching city, a 
comparison is made of peak ETo and rainfall data to Pittsburgh.  The peak ETo and rainfall data for 
Pittsburgh is 5.70 and 3.59 inches per month respectively4


2. Identify the turfgrass type: The turfgrass type for this location is cool season turf, which is identified in 
Table 2 of the report. 


.  Comparing Pittsburgh data to the values in 
Table 1 for Philadelphia, Cincinnati, and Washington DC show that Philadelphia’s peak ETo and rainfall 
values are the closest to Pittsburgh’s values (6.25 and 3.43, respectively). 


3. Estimate square footage of turf area: The total square footage of the golf course is 4,356,000 sqft (1 
acre equals 43,560 sqft) 


4. Select the appropriate annual irrigation factor: The annual irrigation factor appropriate for this 
example is found in Table 3 under the column titled “cool season turf” for Philadelphia: 3.31 gal/sqft/yr. 


5. Determine the efficiency of your irrigation system: A low system efficiency of 50% was chosen because 
the irrigation system and controls are old and are not maintained well. 


Applying this information to the following formula yields the estimated annual irrigation requirements for this 
golf course:  


 


 


 


                                                           
4 Peak ETo and rainfall data was obtained through the WaterSense Water Budget Data Finder Website: 
http://www.epa.gov/watersense/nhspecs/wb_data_finder.html  



http://www.epa.gov/watersense/nhspecs/wb_data_finder.html�
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Landscaped Area Example 


A Federal facility located in Colorado Springs, CO has a landscape area around a building that is irrigated with 
non-potable water.  This irrigation is required to be included in the industrial, landscaping, and agricultural water 
use FY 2010 baseline.  The landscaped area is a mixture of shrubs and perennials that are not native to the 
Colorado Springs area and have moderate water requirements.  The landscape area is located near a building and 
receives southern exposure and is irrigated with pop-up style sprinkler heads.  Grounds maintenance personnel 
calculated the area to be 10,500 square feet by manually measuring the border of the landscape.  The system is 
maintained moderately well with well trained grounds maintenance personnel that are mindful to proper 
scheduling. 


 Here are the steps to take to determine the annual irrigation requirement for this area: 


6. Find the best match for your location: The best match to Colorado Springs’ climate is Laramie, WY.  
Colorado Springs is located on the border of the alpine and semi-arid climate zone (see Figure 1 for 
climate zone map).  The three nearest cities to Colorado Springs shown on the climate map are Denver, 
CO, Santa Fe, NM and Laramie, WY.  To figure out the best matching city, a comparison is made of peak 
ETo and rainfall data to Colorado Springs.  The peak ETo and rainfall data for Colorado Springs is 7.45 
and 1.73 inches per month respectively5


7. Identify the landscape type: The landscape type is moderate water use with average density and intense 
exposure because it is located next to a building with southern exposure. 


.  Comparing Colorado Springs data to the values in Table 1 for 
Denver, Santa Fe, and Laramie show that Laramie has the closest match of peak ETo and rainfall values 
of 7.44 and 1.33, respectively.  


8. Estimate square footage of landscaped area: 10,500 sqft 


9. Select the appropriate annual irrigation factor: Table 5 is the appropriate table for this landscape 
because the plants have moderate water requirements.  Because the landscaped area has an average 
density and intense exposure, the appropriate factor is a value between Laramie’s average density-open 
microclimate and high density-intense exposure annual irrigation factor.   The mid-point between these 
two factors is 9.3, which was used for this landscape. 


10. Determine the efficiency of your irrigation system: A medium system efficiency of 65% was chosen 
because pop-up sprinkler heads typically are moderately efficient and the system is fairly well maintained 
with good scheduling. 


Applying this information to the following formula yields the estimated annual irrigation requirements for this 
landscaped area: 


 


 


                                                           
5 Peak ETo and rainfall data was obtained through the WaterSense Water Budget Data Finder Website: 
http://www.epa.gov/watersense/nhspecs/wb_data_finder.html  



http://www.epa.gov/watersense/nhspecs/wb_data_finder.html�
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3.0 Option 2: Estimating Landscaping Water Use Using the  Irrigation 
Audit Method 


Estimating landscaping water use through the irrigation audit method requires the physical measurement of 
irrigation water applied to the landscape.   


To use this method, you will be required to follow five steps: 


1. Perform an irrigation audit 
2. Calculate the precipitation rate of your equipment 
3. Estimate annual runtime of your equipment 
4. Estimate total area of your landscape  
5. Calculate total annual irrigation 


3.1 Perform an Irrigation Audit 


An irrigation audit requires specific procedures to accurately estimate how much water is being consumed by 
your equipment.  It is suggested that the Recommended Audit Guidelines produced by the Irrigation Association 
are followed when performing an irrigation audit6


• Obtain catchment devices, called “catch cans”, which will be used to measure water from the system.  
(Irrigation audit catch cans can be purchased through internet sources.  Pre-calibrated plastic rain gauges 
can also be used.) 


. [Irrigation Association 2009]  The Irrigation Association has 
developed standard protocols for irrigation audits and also provides irrigation auditor certification training. The 
basic procedures outlined in these guidelines include the following steps: 


• Measure the area of the “throat” of the catch can in square inches.  The throat is the opening of the catch 
can. 


• Perform a pre-inspection audit, testing for basic operational performance of the system and identifying 
problems such as broken heads.   Make necessary repairs and adjustments. 


• Place catch cans in a uniform pattern on the landscape area.  Follow the Irrigation Association guidelines 
that specify spacing requirements for different types of sprinkler system equipment. 


• Run the irrigation system over a given period of time – note the time period (typically done in 15 minute 
intervals). 


• Test the system under normal operating conditions and with minimum wind (less than 5 miles per hour). 
• Measure the volume of water in each catch can (typically measured in milliliters). 


3.2 Calculate your Precipitation Rate 


The basic goal of an irrigation audit is to determine your irrigation equipment’s precipitation rate.  The 
precipitation rate is the amount of water that is delivered to your landscape area over a given period of time, 
provided in inches per hour.  The method described in this section only applies to sprinkler systems and not drip 
irrigation.   Also, this method is best used for irrigation systems where the sprinkler heads provide similar 
precipitation rates.  For example, if a landscape area has a mixture of rotor and pop up spray heads, estimating the 


                                                           
6 The Recommended Audit Guidelines produced by the Irrigation Association is available at: 
www.irrigation.org/certification/pdf/AuditGuidelines_final.pdf  



http://www.irrigation.org/certification/pdf/AuditGuidelines_final.pdf�
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precipitation rate of the system using an irrigation audit will not reflect the actual water consumption.  
Precipitation rates vary between different types of sprinkler heads ranging between 1.0 to 2.5 inches per hour for 
pop-up spray heads and 0.1 to 1.5 inches per hour for rotor type heads7


The precipitation rate can be calculated using the following formula: 


. [Alliance for Water Efficiency 2009]   


 


The factor 3.66 converts water volume of milliliters to cubic inches and runtime minutes to hours. 


3.3 Estimate your Annual Runtime 


Along with the precipitation rate, you also need to know the annual runtime of your system to estimate the annual 
landscape water use.  The annual runtime of your system can be estimated by understanding your monthly or 
weekly irrigation schedule.  Take the number of hours your system runs each week or month and multiply this 
number by the number of weeks or months your irrigation system operates throughout the year.  (Note, many 
areas of the U.S. do not require irrigation during the cooler times of the year, so make sure to account for only the 
irrigation season of your landscape.)  For example, if a system operates from April through September for 12 
hours each month, then the annual runtime of the system is 72 hours. 


3.4 Estimate Square Footage of the Irrigated Area   


The other parameter that is required for estimating the annual landscape water use using the irrigation audit 
method is the total landscape area in square feet.  Find information on this procedure that is described in section 
2.4 titled Estimate Square Footage of the Irrigated Area.   


3.5 Calculate your Total Annual Irrigation 


To calculate the total annual landscape water use, utilize this formula: 


 


Note, the factor of 0.6233 converts volume of water to gallons from 1 square foot and 1 inch deep. 


An irrigation audit will not only provide the precipitation rate of your system, but it can also provide the overall 
effectiveness of your system.  A proper irrigation audit investigates how well the irrigation system is watering 
your landscape and can identify problem areas so repairs and adjustments can be made.  If you choose the 
irrigation audit method, consider contracting a certified irrigation auditor or a WaterSense irrigation partner.  
Hiring a trained professional will ensure that the recommended Irrigation Association guidelines are followed 
appropriately and that you gain beneficial information on your irrigation system.  To get more information on the 


                                                           
7 A good resource to get basic information on irrigation equipment, go to the Alliance for Water Efficiency website at: 
http://allianceforwaterefficiency.org/Irrigation_System_Heads_Introduction.aspx  



http://allianceforwaterefficiency.org/Irrigation_System_Heads_Introduction.aspx�
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Irrigation Association, go to: http://www.irrigation.org   And to get further information on how to locate a 
WaterSense irrigation partners, go to: http://www.epa.gov/watersense/meet_our_partners.html  


Also, some state and local organizations may offer free irrigation audits as part of water conservation programs.  
Check with your water provider to see if these services may be available in your area.  You may want to start your 
search through the EPA WaterSense program’s website that provides a portal to access information on water 
efficiency rebates across the US at:   


http://www.epa.gov/watersense/rebate_finder_saving_money_water.html  


 



http://www.irrigation.org/�

http://www.epa.gov/watersense/meet_our_partners.html�

http://www.epa.gov/watersense/rebate_finder_saving_money_water.html�
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4.0 Subsequent Reporting Years 


Now that you’ve estimated your baseline for unmetered landscape water use, how will you document changes in 
water use for subsequent reporting years?  The best approach is to install meters on these applications.  This will 
offer you a way to check your baseline estimate and also accurately report any consumption changes in future 
years.  If metering is not practical, you can use this document to report changes in water use by utilizing these 
same methodologies.  This will not be entirely accurate, but it can provide you a methodology to estimate changes 
in irrigation.  The following list provides some scenarios for estimating future changes in water use for unmetered 
landscape irrigation using either the ET method or irrigation audit method: 


Evapotranspiration Method: 


• If turf or landscape plants have been replaced with new species, choose a new annual irrigation factor that 
reflects the new landscape type and apply this factor to the annual landscape water use formula. 


• If the operating efficiency has changed due to better scheduling or maintenance of the irrigation 
equipment, select a higher efficiency rating and apply to the annual landscape water use formula. 


Irrigation Audit Method: 


• If operating runtime changes, apply the new runtime to the annual landscape water use formula 
• If the irrigation equipment has been repaired, perform another irrigation audit to estimate a new 


precipitation rate and apply to the given formulas. 
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5.0 Glossary 


Annual Irrigation Factor: This factor represents supplemental water requirements for turf or landscaped areas in 
gallons per square feet per year.  The supplemental irrigation represents the amount of water needed during a 
typical growing season that is not satisfied by precipitation. 


Effective Precipitation (EP): Effective precipitation is defined in this document as the amount of precipitation 
that is absorbed and stored in the soil, available for plants. 


Evapotranspiration (ET): ET represents the loss of water from the Earth’s surface through the combined 
processes of evaporation (from soil and plant surfaces) and plant transpiration (i.e., internal evaporation). 
[Irrigation Association 2001] 


Irrigation System Efficiency: This term represents the percentage of beneficial irrigated water that reaches the 
turf or landscaped plants.  For example, a system efficiency of 50% equates to half of the water applied to the 
landscape area reaches the plants while the other half of the irrigated water is wasted through inefficiencies such 
as runoff, broken sprinkler heads, and improper scheduling. 


Landscape Water Consumption: This term is defined as the controlled application of water to outdoor spaces 
that have been designed to achieve socio-behavioral, environmental, and/or aesthetic outcomes to supplement 
water requirements not satisfied by rainfall.  Examples of landscaping water consumption include (but are not 
limited to) irrigation of turf or landscaped beds and recreational fields.   


Precipitation Rate:  Precipitation rate is the amount of water that is applied to landscaped areas over a specific 
length of time through irrigation equipment measured typically in inches per hour. 


Reference Evapotranspiration (ETo):  The reference ET rate provides the total amount of water needed to grow 
high water consuming alfalfa grass during a specific time frame and location under conditions of that area 
(including variables such as humidity, temperature, and wind speed).  ETo does not include rainfall received in 
that area.  This term specifically is the amount of water that evaporates from 4- to 7-inch tall alfalfa growing in an 
open-field condition over a given time frame under specific conditions for a particular location.  The units of ETo 
are typically provided in inches.  [California Department of Water Resources 2000] 
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6.0 Resources 


The following links provide resources for researching water efficient strategies for landscaping and irrigation. 
 
Alliance for Water Efficiency Resource Library on Landscape, Irrigation, and Outdoor Water Use: 
http://allianceforwaterefficiency.org/Landscape_and_Irrigation_Library_Content_Listing.aspx  


Irrigation Association - Smart Water Applications Technologies (SWAT): 
http://www.irrigation.org/SWAT/Industry/  


WaterSense Water Budget Tool: http://www.epa.gov/watersense/nhspecs/water_budget_tool.html  


Watersmart Guidebook: A Water-Use Efficiency Plan Review Guide for New Businesses by East Bay 
Municipal Utility District: 
http://www.allianceforwaterefficiency.org/WaterSmart_Guidebook_for_Businesses.aspx  


University of California Cooperative Extension Center for Landscape and Urban Horticulture: 
http://groups.ucanr.org/CLUH/Landscape_Irrigation_Management_and_Conservation/  


 
 



http://allianceforwaterefficiency.org/Landscape_and_Irrigation_Library_Content_Listing.aspx�

http://www.irrigation.org/SWAT/Industry/�

http://www.epa.gov/watersense/nhspecs/water_budget_tool.html�

http://www.allianceforwaterefficiency.org/WaterSmart_Guidebook_for_Businesses.aspx�

http://groups.ucanr.org/CLUH/Landscape_Irrigation_Management_and_Conservation/�
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Appendix -- Calculations for the Annual Irrigation Factor Tables 


Information provided in the Appendix documents the approach taken to calculate the annual irrigation 
factors.  It is not necessary to read the Appendix to use the process outlined in the main body of the 
document.  But, if the reader wishes to calculate the annual irrigation factor using precise ET data of a 
given location instead of utilizing the annual irrigation factors provided Tables 3 – 6 in the main body of 
the report, then the Appendix can serve as a model to prepare the necessary calculations. 


The type of data needed to calculate the annual irrigation factors are the following: 


• Reference Evapotranspiration 


• Turfgrass Evapotranspiration (also called crop evapotranspiration) 


• Landscape Evapotranspiration 


• Turfgrass and Landscape Coefficients 


• Precipitation 


The following section details these factors and equations used to develop the annual irrigation factor. 


Evapotranspiration 


The evapotranspiration method was used to develop the data to calculate the annual irrigation factors.  
This approach utilizes information on actual water requirements for specific landscape types based on the 
evaporation and transpiration of the plants in the landscape.   


Turfgrass Evapotranspiration 


The general equation used to calculate water requirements for turfgrass is as follows [Irrigation 
Association 2001]: 


ETc = Kc x ETo 


Where: 
ETc =  Turfgrass Evapotranspiration (also known as crop evapotranspiration) 
Kc   =  Turfgrass Coefficient (also known as crop coefficient) 
ETo =  Reference Evapotranspiration 


 


The turfgrass evapotranspiration is amount of water (typically in inches over a given time period) needed 
to maintain healthy turf for a given location.  This value is adjusted based on a “reference crop”.  The 
reference crop is alfalfa, which is a high water-consuming grass.  In other words, water required for all 
turf types whether it is Kentucky bluegrass or Bermuda grass is compared to the water needs of alfalfa.  
So, the reference evapotranspiration is the total amount of water needed to grow alfalfa grass during a 
specific time frame and location under typical regional conditions for that area (including variables such 
as humidity, temperature, and wind speed).   
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The turfgrass coefficient indicates the relative amount of water needed for the landscape compared to the 
reference crop (which has a Kc of 1).  This term is also referred to as crop coefficient and represents the 
fraction of water lost from different species of turfgrass relative to the reference evapotranspiration.  Cool 
season grasses, such as fescue, have a Kc of 0.8, while warm season grasses have a Kc of 0.6.  This means 
that cool season grasses typically require about 80% of the water of alfalfa to retain a healthy state while 
warm season grasses such as Bermuda and zoysiagrass need about 60% of the water. [California 
Department of Water Resources 2000]  Note the turfgrass evapotranspiration does not include 
precipitation received by the location. 


Landscape Evapotranspiration 


The general equation used to calculate water requirements of landscaped areas which includes a 
combination of plants such as shrubs, flowers, and trees is as follows [California Department of Water 
Resources 2000]: 


ETL = KL × ETo 


Where: 
ETL = Landscape Evapotranspiration 
KL   = Landscape Coefficient 
ETo = Reference Evapotranspiration 


Similar to the description above for turfgrass, landscape evapotranspiration calculates the amount of water 
needed to maintain a healthy landscape.  The landscape coefficient reflects the fraction of water needed to 
maintain the health of a given landscape relative to the amount of water needed for the reference crop of 
alfalfa.  The landscape coefficient is based on three factors: 1) type of species, 2) density of plants in the 
landscape, and 3) the microclimate of the landscape (e.g. protected vs. exposed).  Each of these factors are 
multiplied together to determine the overall landscape coefficient.  Here is the equation for landscape 
coefficient [California Department of Water Resources 2000]:   


KL = ks × kd × kmc 


Where: 
ks   = Species Factor 
kd   = Density Factor 
kmc = Microclimate Factor 


 


The factors are explained below: 


Species Factor (ks) 


The species factor is defined by the water needs of the plants in the landscape for the given location.  The 
following species factors can be applied to three general landscape types:  


• Low ks: Plants with minimal water needs have a low ks ranging between 0.1 and 0.3 


• Average ks: Plants with moderate water needs have an average ks of between 0.4 and 0.6 
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• High ks: Plants with elevated water requirements have a high ks of between 0.7 and 0.9.   


Note, if there is a mixture of plants with differing water needs, the species factor is chosen for the plant 
type with the highest water requirement. 


Density Factor (kd) 


The density factor determines how densely populated the plants are in the landscape.  The following 
density factors can be applied to three general landscape types: 


• Low kd: Immature and sparsely planted landscape have a low kd ranging between 0.5 and 0.9 


• Average kd: Predominantly one vegetation type have an average kd of 1 


• High kd: Landscape with mixture of plant types with full coverage have a high kd ranging 
between 1.1 and 1.3. 


Microclimate Factor (kmc) 


The microclimate factor takes into consideration the environment in which the landscape is planted.  
Factors determining kmc include effects of temperature, wind, and amount of sunlight.  The following 
microclimate factors can be applied to three general landscape types: 


• Low kmc: Areas shaded from sunlight and protected from wind and heat gain have a low kmc 
ranging between 0.5 and 0.9 


• Average kmc: Landscape areas that are in an open flat field (the same as the reference conditions) 
have an average kmc of 1 


• High kmc: Landscape areas with intense exposure to the elements such as high heat gain or windy 
conditions have a high kmc ranging between 1.1 and 1.4. 


Reference ETo Rates and Precipitation Data 
 
The reference evapotranspiration (ETo)and precipitation data used in this document was provided through 
the U.S. Environmental Protection Agency’s WaterSense program.  WaterSense has developed a tool 
called the WaterSense Landscape Water Budget Tool 
(http://www.epa.gov/watersense/nhspecs/water_budget_tool.html). [U.S. Environmental Protection 
Agency 2010]  This tool utilizes ETo rates and precipitation developed by the International Water 
Management Institute (IWMI) Climate Atlas.  The IWMI Climate Atlas utilizes 30 years of historical 
climate data.  The data includes information by location on factors including precipitation, temperature, 
humidity levels, and evaporation rates to calculate the ETo for specific locations.   


WaterSense provided monthly ETo and precipitation data for specific locations which were included in the 
tables of this document.  The growing season for each location was determined to be those months where 
reference evapotranspiration exceeded precipitation.  Also, the effective precipitation was taken into 
account as well in the model which assumed that 85% of the precipitation that was received by the 
landscape area was absorbed by the soil and usable by the plants. 



http://www.epa.gov/watersense/nhspecs/water_budget_tool.html�
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Annual Irrigation Factor 


The annual irrigation factor provided in tables of this document represents the amount of water in gallons 
per square foot required to maintain a healthy landscaped or turf area over 1 year.  The annual irrigation 
factor takes into account the growing season for the location and plant type as well as the amount of 
effective precipitation that is typically received in that area on a monthly basis.  The following formula 
represents the annual irrigation factor:   


 


 
 
Where: 


Annual Irrigation Factor (gallons per square foot per year) = supplemental water required to 
maintain healthy landscape per square foot of landscaped area 


∑ETc = sum of monthly crop or landscape coefficients during the growing season for the specific 
location, in inches per month. 


∑Rainfall  = sum of monthly historical rainfall received during the growing season for the 
specific location, in inches per month. 


EP = effective precipitation factor representing the amount of precipitation that is actually 
absorbed by the soil for plant growth 


Cu = conversion factor of 0.6233 to convert annual irrigation from inches to gallons  


The annual irrigation factor represents the sum of monthly supplemental water requirements to maintain a 
healthy landscape or turf area, shown in the Tables 3 through 6 of the document.   The user of the 
document then multiplies the annual irrigation factor by the landscape area (square feet) and divides by 
the system efficiency to calculate the estimated total irrigation needed for the year.   
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Preface 


The Public Interest Energy Research (PIER) Program supports public interest energy 
research and development that will help improve the quality of life in California by 
bringing environmentally safe, affordable, and reliable energy services and products to 
the marketplace.  


The PIER Program, managed by the California Energy Commission (Energy 
Commission), conducts public interest research, development, and demonstration 
(RD&D) projects to benefit California.  


The PIER Program strives to conduct the most promising public interest energy research 
by partnering with RD&D entities, including individuals, businesses, utilities, and 
public or private research institutions.  


PIER funding efforts are focused on the following RD&D program areas:  


• Buildings End‐Use Energy Efficiency  


• Energy Innovations Small Grants  


• Energy‐Related Environmental Research  


• Energy Systems Integration  


• Environmentally Preferred Advanced Generation  


• Industrial/Agricultural/Water End‐Use Energy Efficiency  


• Renewable Energy Technologies  


• Transportation  


 


Refining Estimates of Water‐Related Energy Use in California is the final report for the 
Refining Estimates of Energy‐Related Energy Use in California project (contract number 
500‐01‐008, work authorization number 49‐P‐05) conducted by Navigant Consulting, Inc. 
The information from this project contributes to PIER’s Industrial/Agricultural/Water 
End‐Use Energy Efficiency Program.  


For more information about the PIER Program, please visit the Energy Commission’s 
website at www.energy.ca.gov/pier or contact the Energy Commission at 916‐654‐5164.  


 


 


Please cite this report as follows:  


Navigant Consulting, Inc. 2006. Refining Estimates of Water‐Related Energy Use in 
California. California Energy Commission, PIER Industrial/Agricultural/Water End Use 
Energy Efficiency Program. CEC‐500‐2006‐118.  
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Abstract 


In 2005, the California Energy Commission published a report, Californiaʹs Water‐Energy 
Relationship (CEC‐700‐2005‐011‐SF), that estimates the magnitude and intensity of water‐
related energy consumption by segment of the water‐use cycle. Because water‐energy is 
a new area of study, and data were not readily available, this report relied on a number 
of different data sources and methods to develop the magnitude and intensity estimates.  


The current study reviewed and updated these estimates for the magnitude and 
intensity of water‐related energy consumption by segment of the water‐use cycle. This 
review indicates that while the data and methods used to prepare the Energy 
Commission’s 2005 report were not perfect, they offered a reasonable starting place for 
prioritizing water‐energy research and development, as outlined in the Energy 
Commission’s Integrated Energy Policy Report. Further, this study provided adjusted 
water‐energy proxies that are sufficient for informing policy and prioritization of 
research and development investments. The study also describes important data gaps 
and includes the collection of primary data from water utilities and the disaggregation 
of data geographically and within water‐use cycle segments. A greater understanding of 
the sub‐segments of the water‐use cycle offers an opportunity to more effectively target 
research and development decisions at the technology level, and a phased approach is 
recommended to continually refine water‐related energy intensity estimates on an 
ongoing basis. 


 


 


 


 


Keywords: water‐use cycle, water‐related energy, research and development, 
Californiaʹs water‐energy relationship, embedded energy, water, wastewater, water‐
energy, water supply, water conveyance, water treatment, water energy intensity, 
agricultural water use, urban water use, industrial water use, residential water use, 
commercial water  
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Executive Summary 


Executive Summary 


Introduction  


In 2005, the California Energy Commission published a report Californiaʹs Water‐Energy 
Relationship (WER) (publication # CEC‐700‐2005‐011‐SF), that estimated the magnitude and 
intensity of water‐related energy consumption by segment of the water‐use cycle. These 
estimates were used to develop a proxy, or representative, valuation of the amount of 
energy deemed embedded in a unit of water, by virtue of the amount of energy consumed 
in collecting, extracting, conveying, treating, and distributing the water to end users 
(upstream embedded energy) and then by treating and disposing of the wastewater 
(downstream embedded energy). The Energy Commission’s Integrated Energy Policy Report 
(IEPR) report relied on these estimates and the proxy. However, Energy Commission 
recognized that the data used to prepare the estimates and the proxy were limited, given 
that investigation of the water‐energy relationship is a relatively new field.  


Purpose 


Looking to ensure that the data used in the 2005 reports were a good basis for informing 
research and development (R&D) decisions, the California Energy Commission’s Public 
Interest Energy Research (PIER) division retained Navigant Consulting, Inc. to assist in 
reviewing the data, estimates, and proxy in the initial reports.  


Project Objectives 


• To review and document the bases for the Energy Commission’s 2005 Integrated 
Energy Policy Report estimates of water‐related energy magnitudes and intensities 


• To determine whether the data and methodologies employed to develop these 
estimates were reasonable and can be used by PIER to prioritize its investments in 
water‐energy research and development  


• To identify beneficial adjustments to the data, methodologies, estimates and/or 
structure of the proxies 


• To evaluate the relative merits of applying these estimates to different purposes 


• To identify additional work needed to remedy critical gaps in data and methods that 
may otherwise impair PIER’s ability to make informed R&D investment decisions 


Project Approach 


The distinct differences in the regional characteristics of the state’s water supply and 
conveyance systems suggested that two separate proxies be established—one for Southern 
California and one for Northern California. To establish a consistent benchmark for 
evaluating the relative values of these proxies, the study team estimated the amount of 
energy needed for each segment of the water‐use cycle in terms of the number of kilowatt‐
hours (kWh) needed to collect, extract, convey, treat, and distribute one million gallons 
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(MG) of water, and the number of kWh needed to treat and dispose of the same quantity of 
wastewater. 


Inasmuch as water‐energy is a new area of study, data were not readily available that 
directly related energy use to portions of the water‐use cycle. Consequently, the team 
adjusted the existing data sets to prepare refined estimates. 


Project Outcomes 


Through detailed reviews of work papers and interviews with stakeholders, the study team 
identified a number of recommended adjustments to the water‐energy relationship proxies 
for energy embedded in water for Northern and Southern California. Some of the 
recommended adjustments addressed a number of minor errors and inconsistencies in 
allocations made during the preparation of the WER. Others addressed adjustments needed 
to ensure consistency. In addition, the team recommends adjusting the estimates by segment 
of the water‐use cycle for losses. 


The type of water use determines whether wastewater treatment and disposal will be 
required. In general, outdoor water use, such as landscape irrigation, typically either flows 
into storm drains or recharges groundwater or natural waterways, bypassing need for 
wastewater treatment and disposal. Indoor water use typically discharges to sanitary 
sewers, consuming energy for wastewater treatment and disposal. To simplify application 
of the proxies, we recommend further breaking down the northern and southern proxies 
into indoor and outdoor use. 


 


Table ES-1. Recommended revised water-energy proxies 


Indoor Uses  Outdoor Uses 
  


  


  


Northern 
California 


kWh/MG 


Southern 
California 


kWh/MG 


Northern 
California 


kWh/MG 


Southern 
California 


kWh/MG 


Water Supply and 
Conveyance  2,117 9,727 2,117  9,727


Water Treatment  111 111 111  111


Water Distribution  1,272 1,272 1,272  1,272


Wastewater Treatment  1,911 1,911 0  0


Regional Total  5,411 13,022 3,500  11,111


 


The bases for the recommended adjustments are provided in Section 2 and the appendices 
to this report. 
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Conclusions 


This review indicates that while the WER data and methods were not perfect, the results 
were not unreasonable.  


While some of the adjustments recommended in this report are arithmetically significant, 
these are not deemed to impair the viability of the WER’s general approach and proposed 
structure for valuing embedded energy upstream and downstream of water end use. The 
primary purpose of the proxy from PIER’s perspective is to help make informed investment 
decisions. In this context, the following is clear: 


• In general, indoor water uses have a higher energy intensity than outdoor water 
uses, and Southern California water has a higher energy intensity than Northern 
California water. 


• Energy applied in the consumption of water by agricultural and urban end uses—
typically, pumping, and heating—accounts for more than 50 percent of the water‐
related energy consumption identified in the WER. 


• Other water‐related energy is consumed by water industry operations. The 
magnitude and intensity of energy consumption by water operations determines the 
amount of energy that can be saved by saving water. 


• The segments of the water‐use cycle outside of the retail water meter with highest 
variability in energy intensity and magnitude of energy use are supply and 
conveyance. Therefore, these segments offer the highest potential for significant 
energy savings. 


• Energy magnitude and intensity are not the sole determinants of energy savings 
potential. The ability to influence that magnitude or intensity, whether through 
changed systems and operations or new technologies, must also be considered in 
targeting R&D investments.  


• Further disaggregation of energy magnitudes and intensities by sub‐segments of the 
water‐use cycle can facilitate better targeting of R&D investments. It can also help to 
inform the design of incentives for reducing water‐related energy consumption. 


Recommendations 


• The adjusted WER proxies in Table ES‐1 (repeated as Table 7) are sufficient for 
informing policy and prioritization of research and development investments. 


• Drilling down into sub‐segments of the water‐use cycle offers an opportunity to 
more effectively target R&D decisions at the technology level. 


• Supply and conveyance have both the highest energy magnitude and the greatest 
variability in energy intensity of options. These segments of the water‐use cycle need 
further study to better understand the key drivers of energy intensity and the 
magnitude of potential benefits for various supply options. 







4 


• Data gaps that should be addressed are described in Table 14 and include the 
collection of primary data from water utilities and the disaggregation of data 
geographically and within water‐use cycle segments. 


• A phased approach should be undertaken to continually refine water‐related energy 
intensity estimates on a going forward basis. 


Benefits to California  


This study has helped confirm the validity of using existing estimates and proxies (as 
adjusted in this report) for making decisions about water and energy R&D in California‐‐
despite any imperfections in the data or methods used to create these estimates and proxies. 
In fact, as this study has underscored, the decision making process is inherently iterative: 
decisions often lead to the development and improvement of data, which in turn inform the 
refinement of decisions.  


Further, the recommendations in this report can improve existing data—and related 
decisions—in a very short timeframe. The report also suggests a consistent and cost‐
effective method for improving and augmenting data over time, recommending logical 
steps to take in the near‐, mid‐, and long‐term. Following the recommendations and 
findings in this report can help California continue to make sound, effective, and beneficial 
decisions concerning water and energy R&D, both now and in the future.  
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1.0 Introduction 
 


In 2005, Energy Commission staff conducted a comprehensive multi‐stakeholder process 
that resulted in a study entitled California’s Water‐Energy Relationship (California Energy 
Commission 2005a) (also called the Water‐Energy Report or WER). The WER concluded that 
the water sector is the largest user of energy in the state, accounting for 19% of all electricity 
consumed in the state and 30% of nonpower plant–related natural gas use1.  


This compelling finding triggered a number of recommended actions intended to alleviate 
water sector impacts on the state’s stressed energy supplies and infrastructure. These 
recommendations included developing mitigation measures to reduce both the magnitude 
and intensity of water‐related energy demand and consumption and increasing production 
of water‐related renewable energy resources. Conventional and new systems, processes, 
and technologies were deemed to play important roles. 


These recommendations were included in the Energy Commission’s 2005 Integrated Energy 
Policy Report (IEPR) to the Governor and the Legislature. The Energy Commission’s Public 
Interest Energy Research (PIER) division was charged with increasing knowledge about the 
state’s water‐energy interdependencies and applying that knowledge to advance 
technologies with the potential to significantly reduce both current and projected water‐
related energy impacts. This new area of study is referred to as water‐energy. 


In response to the IEPR‘s recommendations, PIER is preparing to develop a five‐year 
strategic plan and roadmap that will increase the state’s understanding of this new area of 
opportunity and undertake a diversified portfolio of water‐energy research and 
development (R&D) activities. One of PIER’s initial tasks is to review the energy estimates 
developed by the WER and relied upon by the IEPR. PIER retained Navigant Consulting, 
Inc. to assist in conducting this study, with the following primary objectives: 


• To review and document the bases for the IEPR estimates of water‐related energy 
magnitudes and intensities 


• To determine whether the data and methodologies employed to develop these 
estimates were reasonable and can be relied upon by PIER to prioritize its initial 
investments in water‐energy research and development 


                                                      


1 Water‐related energy included that amount of energy directly consumed by water agencies in the 
collection, extraction, conveyance, treatment, and distribution of water to end users, and the 
treatment and disposal of wastewater. In addition, the WER included the amount of energy used to 
consume water, e.g., to heat water for a shower or to pump it through a cooling tower. Energy 
consumed during the consumption of water consists primarily of pumping and water heating. 
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• To identify beneficial adjustments to the data, methodologies, estimates, and 
structure of the proxies 


• To evaluate the risks and benefits of applying these estimates to different purpose 


• To identify additional work that may be needed to remedy critical gaps in data and 
methods that could impair PIER’s ability to make informed R&D investment 
decisions 


The primary purpose of this study is to revisit the WER estimates of energy magnitude and 
intensity by segments of the water‐use cycle to determine whether any adjustments should 
be made before relying upon these numbers for purposes of prioritizing PIER’s R&D 
investments in its first Five‐Year Water‐Energy Strategic Plan and Roadmap. In addition, 
this report identifies significant data gaps and provides recommendations about additional 
work that should be undertaken to fill these gaps. 


A secondary purpose of this study is to inform concurrent deliberations by policymakers 
and stakeholders as to whether existing data are sufficient to support proceeding now with 
preliminary proxies of the water‐energy intensity of various portions of the water‐use cycle 
to compute embedded energy in water saving measures. To the extent that the needs of 
policymakers and stakeholders for assurance of the reliability of these estimates may be 
reasonably in alignment with PIER’s needs for informed R&D investments, this study may 
serve both purposes. 


1.1. Overview 
This project leverages the body of work conducted to date on water‐related energy use in 
California and represents ideas and concepts from numerous stakeholders and state 
agencies. In developing this report, Navigant Consulting, Inc. reviewed a wide variety of 
research and policy documents and held discussions with representatives of state agencies, 
water agencies, electric utilities, consultants, universities, and research organizations. Input 
was solicited from interested parties, and this input has been taken into consideration in this 
final document. 


This study adopted the definitions of water‐related energy magnitude and energy intensity 
established by the WER and relied upon by the IEPR. The study then identified alternative 
approaches to structuring proxies for the embedded energy values within segments and 
sub‐segments of the water‐use cycle, upstream and downstream of water end use. The 
study team focused on validating the relative energy intensities by portions of the water‐use 
cycle outside the retail water meter. This focus facilitates identification of opportunities with 
high potential to reduce both direct (e.g., energy consumed by water and wastewater 
operations) and indirect (e.g., energy saved by avoided water consumption) water‐related 
energy. The team also identified appropriate applications of energy intensities for average 
versus marginal water supplies. 
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1.1.1. Water-Related Energy Magnitude and Energy Intensity 
This study adopts the same definitions for water‐related energy magnitude and energy 
intensity as those used in the WER and the IEPR: 


• Energy magnitude is the total energy consumption by a particular segment of the 
water‐use cycle, customer class, or market sector. Energy magnitude is an important 
indicator of the total amount of energy used and potentially saved. 


• Energy intensity is the amount of energy consumed per unit of water to perform 
water management–related actions such as desalting, pumping, pressurizing, 
groundwater extraction, conveyance, and treatment—for example, the number of 
kilowatt‐hours consumed per million gallons (kWh/MG) of water treatment. 
Benchmarking energy intensity enables comparing the relative energy efficiency of 
different systems, processes, and technologies. 


Both of these concepts are applied to water supplies, to water functions (e.g., components of 
the water‐use cycle), and to water end use by various customer and market sectors. 
(California Energy Commission 2005a, p.4)  


In the WER, energy intensity values by portion of the water‐use cycle were summed 
separately for Northern and Southern California to construct estimates, or proxies, for the 
value of energy embedded in water upstream (prior to the customer’s water meter) and 
downstream of water end use. The structure of the recommended proxies for the energy 
value of water in Northern and Southern California and the estimated values employed to 
represent the energy intensity of each portion of the water‐use cycle are at the heart of the 
proxy review. 


For purpose of R&D, it is important to break out the energy intensity of different types of 
water supplies and water systems and processes to a more granular level than the water‐use 
cycle segments. To this end, the study team identified a number of sub‐segments within the 
water‐use cycle segments that reflect intensities that vary by specified characteristics or 
technology type. In this manner, supply and technology options can be ranked relative to 
each other, and the potential costs and benefits of different options can be better 
understood. An illustration of a more targeted proxy structure is provided in Section 4 of 
this report. 


1.1.2. The Water-Use Cycle 
In addition to reviewing the magnitude of water‐related energy use, this study focused on 
water‐related energy intensities outside of the retail meter as a key framing concept because 
understanding energy consumption by water systems and operations highlights where the 
most significant energy savings can be attained.  


Figure 1 illustrates the water‐use cycle and identifies portions of the water‐use cycle outside 
the retail meter, including supply, conveyance, treatment and distribution, and wastewater 
collection, treatment, and disposal. 
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  Figure 1. The water-use cycle 
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The WER identified significant ranges of relative energy intensities for various portions of 
the water‐use cycle, shown in Table 1.  


 


     Table 1. Range of energy intensities for water-use cycle segments2 


  Range of Energy Intensity 


(kWh/MG) 


Water-Use Cycle Segments  Low  High 


Water Supply and Conveyance  0  14,000 


Water Treatment  100  16,000 


Water Distribution  700  1,200 


Wastewater Collection and Treatment  1,100  4,600 


Wastewater Discharge  0  400 


Recycled Water Treatment and Distribution  400  1,200 


 


                                                      


2 WER Table 1‐2, p. 9 
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The WER found that water operations consume large amounts of energy. The amount of 
energy consumed varies significantly by portion of the water‐use cycle. Understanding 
these relationships provides California opportunities to attain significant energy benefits 
through two primary strategies: 


• Saving water saves the energy that would have been used to convey, treat, and 
distribute the water (upstream embedded energy), and energy that may have been 
needed to treat and dispose of the wastewater (downstream embedded energy). 


• Reducing the energy intensity of water operations reduces the total amount of 
energy consumed by the water sector and ultimately reduces the value of energy 
embedded in saved water.  


A significant amount of information is available about direct water and energy efficiencies 
that can be realized through end uses of water (e.g., toilets, showers, dishwashers, clothes 
washers, other potable and sanitary uses, and landscape irrigation). Much less is known 
about indirect benefits, such as the embedded energy values in saved water in different 
geographic regions and water and energy utility service territories. For example, changes in 
groundwater supplies are not well understood. In addition, while considerable research has 
studied energy consumption by different types of water and wastewater treatment systems, 
processes, and technologies, there is considerable variability among the different systems 
and sources of supply. 


This study focuses on understanding the key drivers of energy intensity values outside of 
retail water meters—primarily, the energy consumption and intensities of water and 
wastewater operations. This focus will help refine the proxies for energy intensities of 
segments of the water‐use cycle that form the basis for valuing the amount of energy that 
can be saved by saving water. The concept of saving energy by saving water—i.e., avoiding 
water consumption to avoid the energy embedded in water—is the primary finding of the 
WER.  


1.2. Average and Marginal Water Supplies 
Another key concept that runs through this report is the difference between average water 
supplies and marginal water supplies—a concept used in resource planning for both energy 
and water. 


• Average water supply reflects the mix of water supplies currently being used by the 
water supplier or group of water suppliers in the area being examined.  


• Marginal water supply is the water source at the economic margin for the water 
supplier or group of water suppliers in the area being examined. In addition, the 
marginal water supply can be considered the last water source used (intra‐marginal) 
or the next water source that will be used (extra‐marginal). 


Figure 2 illustrates the difference between average and marginal water sources.  
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    Figure 2. Average and marginal water sources 
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It is important to note that average and marginal water supplies change over time, due to a 
combination of load growth and changes in the water resource mix. 


When water‐related energy intensity is determined for a jurisdictional or geographic area, 
the appropriate water source will vary depending upon the intended use of the energy 
intensity estimate. Energy efficiency via water‐related energy use can occur from decreased 
water use or from increased energy efficiency of water‐related energy use technologies. The 
type of energy efficiency measured may have an impact on the use of marginal or average 
water sources. 


When considering potential energy efficiency due to decreased water use, energy intensities 
related to the marginal water source are most appropriate. This is because decreased water 
use should result in a decrease in the last water source employed—generally the most 
expensive water source. Most analyses to date, including the WER, have tended to consider 
this intra‐marginal source of water as the marginal source of water. 


It is correct to consider the intra‐marginal source as marginal if current demand conditions 
are sustained. Water demand, however, is rarely static or decreasing. Urban water demand, 
for example, is often directly related to population. If populations are increasing, which is 
the case in California, it is likely that water demand is also increasing. In this instance, gains 
in water efficiency are more likely to result in the ability to forestall implementation of the 
next available, or extra‐marginal, water source. 


Examination of average supply is appropriate for certain uses and examination of marginal 
supply is appropriate for others. Marginal supply analysis, however, holds a particularly 
important place in the regulatory arena as it relates to providing incentives to act in a 
particular way. California regulators have traditionally applied the concept of marginal 
supplies as the basis for calculating avoided costs from energy efficiency by valuing the 
avoided cost as the cost of the marginal unit of energy, not the average of the energy 







11 


portfolio. This strategy is appropriate when the regulatory body is attempting to provide a 
true price signal to create a market‐based incentive for energy efficiency, because the value 
of saved energy is equal to the value of the most expensive source of energy used, assuming 
that an economically rational utility would first decrease use of the most expensive supply 
source. 


For this study, the team considered marginal supplies as the appropriate basis for the 
energy intensity proxy. The team’s approach to estimating the value of the proxy is 
discussed in Section 2 and the appendices to this report. 
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2.0 Baseline Estimates of the Magnitude and Intensity of 
Water-Related Energy Use in California 
 


During preparation of the WER, Energy Commission staff relied upon existing data sources 
to estimate both the magnitude and the intensity of the state’s water‐related energy 
consumption. Magnitude refers to total energy consumption, and intensity to the relative 
amount of energy needed to perform certain functions. Both magnitude and intensity 
impact investment decisions. 


Since water‐energy is a new area of study, data were not readily available in the form 
needed to definitively determine the extent of the water‐energy relationship for various 
customer and market segments or for types of uses and end uses. As a result, staff needed to 
develop approaches to adjusting existing data to develop reasonable estimates. 


To identify a reasonable basis for prioritizing PIER R&D investments, the study team sought 
to understand the quality and characteristics of data relied upon by staff to produce the 
WER estimates by interviewing Energy Commission staff and other stakeholders that 
participated in the development of the WER. Wherever possible, the team also reviewed any 
available work papers that documented the data sources and bases for adjustments made. 
Through this effort, the team reviewed and documented the methodologies employed to 
develop these preliminary estimates. 


This investigation indicated that, particularly given the lack of data about water‐energy 
interdependencies, the WER estimates of water‐related energy magnitudes and intensities 
generally employ reasonable assumptions. However, some adjustments are recommended.  


Following is a summary of the study’s primary findings. The detailed findings and bases for 
recommended adjustments are provided in Appendix C. 


2.1. Baseline Estimates of Magnitude 
The baseline estimates of water‐related energy magnitude were computed by Energy 
Commission staff and reported in WER Appendix B. Since “perfect” data were not 
available, staff relied on existing sources with adjustments, using two primary types of 
adjustments:  


• For sectors other than residential and commercial (industrial, agricultural, water 
pumping, mining, streetlights, and transportation‐communications‐utilities), the 
figures in WER Appendix B for total electricity usage by customer type (chemicals, 
lumber, crops, airports, etc., before the adjustment to estimate the “water‐related” 
portion, described below) are taken from SIC‐code based data provided by the 
state’s electric utilities to the Energy Commission. 
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• For the residential and commercial sectors, the Energy Commission used demand 
forecasting modeling to estimate electricity usage by end use in each sector (e.g., 
water heating, cooling, cooking, refrigeration, etc), by electric utility service area. 
These figures were then calibrated so that the total electric estimate for a customer 
sector in a utility service area matched that reflected in the historical SIC‐code based 
data provided to the Energy Commission by the electric utility.3   


The end use (or customer type) category energy totals, by sector, were then adjusted by 
application of a percent‐related‐to‐water factor to the energy total for each end use (or 
customer type) category in each sector4. Table 2 outlines the WER approach to estimates and 
adjustments. The end‐use energy figures (adjusted for percent related to water) were then 
totaled across all sectors and end uses. The total unadjusted energy across all sectors and 
end‐use categories sums to an amount that ties to the total statewide energy usage reflected 
in Energy Commission data.5  These figures are presented in WER Appendix B. 


 


Table 2. WER Appendix B approach to computing water-related energy use 
Sectors Baseline Estimate Adjustments 


Residential & Commercial Demand forecasting modeling 
for electric consumption by end 
use sector by electric utility 
service area, calibrated so 
sector totals match historical 
SIC code data 


Industrial, Agricultural & Other Energy consumption data by 
SIC code 


Percent-related-to-water factor 
(used limited set of potential 
factors: 0%, 5%, 50%, 100%) 


 


 


                                                      


3 Historical SIC code–based data were used directly for the other sectors because those sectors’ 
models do not incorporate sufficient end‐use level demand forecasting. Conversation with Andrea 
Gough, Energy Commission. 


4 E.g., 50% of residential dish washing energy was deemed to be related to water. 


5 250,494 gigawatt‐hours (GWh) for California 2001 energy consumption in WER Appendix B versus 
250,241 GWh in data published on the Energy Commissions website: 
http://www.energy.ca.gov/electricity/consumption_by_sector.html. 
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The “percent related to water factor” was developed through a combination of professional 
judgment and vetting with some WER stakeholders. Some very broad assumptions were 
employed. 


• An end‐use or customer type was first evaluated to determine whether water‐related 
energy consumption was either 0% or 100%. If such determination could reasonably 
be made, the assignment was made. Approximately 65% of total water‐related 
energy was attributable to end uses or customer types in which 100% of the energy 
use was deemed water‐related. 


• Approximately 35% of total water‐related energy was attributable to end uses or 
customer types in which some portion of the energy use was deemed water‐related. 
For end uses or customer types for which a partial assignment was deemed 
appropriate, a determination was then made as to the significance of water‐related 
energy use. If deemed not significant, water‐related energy consumption was 
assigned a modest allocation of 5%. If deemed significant, it was assigned a value of 
50%.  


Absent better data, it is impossible to determine whether the WER estimate for the 
magnitude of water‐related energy is reasonable. It’s possible, however, to bound the 
question.  For example, an estimate that water‐related energy use represents 19% of total 
energy use in California suggests that water‐related energy use is significant in the state. At 
least 65% of the magnitude is based on a strong correlation of SIC codes to water‐related 
energy consumption. If, after more data are obtained, estimated water‐related energy 
consumption dropped to 15% of total energy use, water‐energy consumption would still be 
deemed a very significant portion of the stateʹs energy consumption. Therefore, policies and 
decision making would likely not be affected by more perfect data about the magnitude of 
water‐related energy consumption.  


The magnitude of water‐related energy is not significant in context of constructing the 
proxy for energy embedded in segments of the water‐use cycle outside of the retail water 
meter—the primary objective of the proxy for the value of energy embedded in saved water. 


2.1.1. Recommended Adjustments to Baseline Energy Magnitudes 
During the course of investigation, the study team identified modest reallocations of energy 
among the various water use sectors (see Table 3). None of these adjustments were material 
and they would not affect any decision making that relies upon these data. The identified 
adjustments also did not change the WER estimate for statewide water‐related energy 
consumption (approximately 19.2%).6 


                                                      


6 This does not mean that the WER estimate is necessarily correct. As discussed above, the 
arbitrariness of the “% related to water” factor leaves this number subject to challenge. However, 
given that 65% of total water‐related energy consumption was based on end uses or customer types 
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Table 3. Recommended adjustments to WER Table 1-1, Water-related energy use in California 
in 2001 


 Electricity (GWh) 


 WER Table 1-1 Adjusted* 


Water Supply and Treatment 


Urban  7,554  7,583 


Agricultural  3,188  2,788 


Water End Uses 


Agricultural  7,372  7,372 


Residential 


Commercial 


Industrial 


27,887  28,258 


Wastewater Treatment  2,012  2,012 


     


Total Water-Related Energy Use7  48,013 


Total California Energy Use  250,494 


Percent  19.2% 


* Please see Appendix C for detailed explanations of these recommended adjustments. 


Energy consumption for agricultural and urban water end uses accounts for 73% of total 
water‐related energy consumption. End‐use energy consumption includes water pumping 
and heating. End uses are excluded from the scope of this study, since they do not impact 
the proxy for energy embedded in saved water. 


  


                                                                                                                                                                     


that appear to be directly related to water, the percentage of statewide water‐related energy 
consumption would still be a very high number and worthy of detailed study and investigation. 


7 Estimates of magnitude of water‐related energy use do not consider energy that is produced as a 
by‐product of water supply and conveyance. Magnitude estimates include only energy use. 
Conversely, many of the water‐related energy intensity estimates shown later are net of generation 
associated with water supply and conveyance. 
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2.1.2. Opportunities for Improving Data 
This review indicated several areas for improving knowledge about the magnitude 
(quantity) of water‐related electric and gas consumption by sector:  


• No direct relationship exists between energy reported by SIC codes and water‐
related energy consumption. Further, some types of energy reported within a single 
SIC code contain information about multiple types of energy use or span multiple 
customer or market sectors. 


• The percent‐related‐to‐water factors applied by the WER to estimate energy 
magnitudes are subject to challenge. To the extent that more accurate data are 
desired, water‐related energy consumption may need to be captured and reported 
separately. In many cases, this would probably require installing additional meters 
to separately capture energy consumption for water‐related systems and processes. 
Whether or not the incremental expense of changing in the current means of 
capturing and reporting energy consumption data is merited depends on PIERʹs 
goals and objectives. If PIER determines that a more accurate read of water‐related 
energy consumption is needed, a sampling approach could be implemented to 
minimize costs. 


In addition, the WER relied on 2001 data. Two important factors that may skew these data: 


• Water year 2001 (October 2000 to September 2001) was a dry year. Present data are 
insufficient to determine whether the magnitude of water‐related energy 
consumption would need to be adjusted upwards or downwards, especially when 
including the net impacts of hydropower production directly related to water 
deliveries.8  


• About half of calendar year 2001 also coincided with the worst of the California 
power crisis. During this period, unusual amounts of energy conservation were 
required by all customer sectors to ʺkeep the lights onʺ.9  


For both of these reasons, calendar year 2001 is not a particularly reliable benchmark for 
baseline magnitudes of water‐related energy consumption. PIER may wish to select another 
year to reflect ʺbaselineʺ, or to select several years for further comparison and analysis. 


                                                      


8 Contrary to popular belief, neither water deliveries nor hydropower production necessarily 
decrease in a dry year. The amount of water delivered or hydropower produced depends on a 
number of factors, including carryover storage from prior years; water and power contracts, 
commitments, and transactions; and risk management decisions. The assessment of actual net energy 
impacts of a dry year is a complex analysis that exceeds the scope of this study. 


9 Some responses did not reduce overall energy consumption, but merely shifted the time of use to 
reduce peak demands. Other responses resulted in true energy savings. The actual net effect of these 
actions is not known. 
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2.2. Baseline Estimates of Intensity 
The relative magnitude of water‐related energy consumption, both for the state overall and 
by end‐use sectors, is useful to understanding where the potential for significant energy 
savings may reside. However, total energy consumption is only one indicator. If the 
magnitude of energy consumption is high but there is little opportunity for achieving 
savings, investments should probably be directed elsewhere. In that context, an 
understanding of energy intensity—i.e., the relative amount of energy needed to perform 
work for a unit of water—provides an important dimension for qualifying and 
characterizing energy savings opportunities. This concept and an approach to a 
recommended proxy for valuing energy embedded in water were provided in WER 
Appendix C. 


Again, recognizing that there are no perfect data, the WER relied on multiple sources to 
estimate the relative energy intensity for various purposes. Since there are a variety of 
different sources of supplies, systems, processes, and technologies, each with its own unique 
energy characteristics and ranges of energy intensities, some simplifying assumptions were 
applied to develop conservative estimates of the average energy intensity within each 
segment of the water‐use cycle.  


The WER recommended the following build‐up of values to estimate the value of energy 
upstream and downstream (i.e., embedded) in water end use. Because of the significant 
differences in sources of supply and conveyance identified by the WER for northern versus 
southern California, the WER suggested two separate proxies (California Energy 
Commission 2005a, p. 11). Table 4 below replicates WER Table 1‐3 to indicate an estimate of 
4000 kWh/MG in Northern California, and 12,700 kWh/MG for Southern California. The 
WER did not identify a basis for assuming significant geographic differences in other 
portions of the water‐use cycle (e.g., water and wastewater treatment and distribution). 


 


Table 4. Electricity use in typical urban water systems (as shown in WER Table 1-3) 
 Northern California 


(kWh/MG) 
Southern California 


(kWh/MG) 


Water Supply and Conveyance 150 8,900 


Water Treatment 100 100 


Water Distribution 1,200 1,200 


Wastewater Treatment 2,500 2,500 


     Total 3,950 12,700 


Values used in this report 4,000 12,700 
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2.2.1. Recommended Adjustments to Baseline Estimates of Energy Intensity 
Based on discussions with staff and key stakeholders, and review of data sources and 
methodologies, the team identified three primary adjustments to the WER estimates of 
energy intensity by segment of the water‐use cycle: 


• Supply and conveyance. The WER very conservatively estimated the energy 
intensity of water supply and conveyance in Northern California as an estimated 
representative average raw water pumping requirement for public water supply 
systems.10  The study team recommends adjusting the estimated energy intensity for 
water supply and conveyance in Northern California to a basis that is consistent 
with that applied to Southern California. Specifically, the WER based the estimate 
for Southern California on the average of the energy intensities for the East and West 
Branches of the State Water Project (SWP) on the basis that SWP is “Southern 
California’s dominant and marginal water resource.”11 


The study team agrees that marginal water supplies are the appropriate basis for a 
proxy for upstream embedded energy. Consequently, the team recommends 
adjusting the Northern California estimate for energy embedded in supply and 
conveyance to a comparable basis, using the SWP as a proxy marginal resource. The 
WER’s Northern California supply and conveyance proxy was based in part on the 
population concentrations located in the San Francisco Bay Area that are served by 
gravity‐dominated systems (e.g., Hetch Hetchy and Mokelumne aqueducts). 
However, while these populations are significant, data indicate that these gravity‐
dominated systems account for less than 19% of the Northern California urban water 
supply, and less than 2% of Northern California urban plus agricultural water 
supply. Groundwater makes up more than 23% of Northern California’s water 
supplies, and deliveries from the SWP and the Central Valley Project (and other 
federal deliveries) make up more than 38% of urban plus agricultural water supply 
(California Department of Water Resources 2005a, Vol. 3). 


In addition, four times as much water was delivered to Northern California in 2000 
(a “normal year”) from the SWP than from the gravity‐dominated systems above. 
Given the diversity of water supplies used in Northern California and the range of 
intensities for supply and conveyance above the gravity‐dominated proxy figure, the 
study team deemed a reasonable proxy to be a weighted average of SWP deliveries 
to the San Francisco Bay Area, Central Coast, and San Joaquin Valley, recognizing 
that some geographic or jurisdictional areas may have lower or higher intensity 


                                                      


10 WER pp. 111–112, citing Water & Sustainability (Volume 4) U.S. Electricity Consumption for Water 
Supply & Treatment – The Next Half Century, EPRI 2002, pp. 2‐3. Intensity estimates based on 
engineering estimates. 


11 WER, p.113. Note, the study team also recommends  using a weighted average of 55% East Branch 
and 45% West Branch for the Southern California supply and conveyance proxy and netting out 
generation on the MWD system. 
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marginal water sources.12  That adjustment increases the energy intensity for supply 
and conveyance in Northern California from 150 kWh/MG to 1,811 kWh/MG. 


• Wastewater treatment. The other primary change recommended to the WER proxy 
relates the estimated value for wastewater treatment. The WER used a figure of 
2,500 kWh/MG, reflecting a rough average of results indicated by several studies. In 
reviewing these assumptions, the team selected the low end of the range 
(1,911 kWh/MG)—the estimated value for plants using “advanced wastewater 
treatment with nitrification,” as the appropriate basis. This recommendation is 
consistent with projections for the numbers of treatment plants by varying sizes by 
the U.S. Environmental Protection Agency and related energy intensity estimates. 


• Adjustment for system losses. All water systems have losses. Some of these are 
physical, due to a number of factors, including leaks, evaporation, and seepage. 
Some of these are due to such issues as unapproved water connections. The actual 
loss experienced varies widely by water system age and other characteristics. 
Recognizing the wide variability, the team relied upon estimates cited or employed 
by the Natural Resources Defense Council (NRDC) in its 2004 study, Energy Down 
the Drain. Note that losses are cumulative along segments of the water‐use cycle. The 
effects of these cumulative losses are consistent with actual experience reported by 
the California Department of Water Resources’ (DWR’s) Office of Water Use 
Efficiency.13  The energy and water sectors both include estimates for losses in their 
resource plans. 


Table 5 shows adjustments recommended to account for estimated system losses. 


 


Table 5. Recommended loss adjustment factors 
Segment of the Water-use cycle Segment Loss Factor  Cumulative Losses


Water Conveyance  5%  16.9% 


Water Treatment  5%  11.3% 


Water Distribution  6%  6% 


                                                      


12 For example, Santa Clara Valley Water District indicated its water energy study assumptions were 
3070 kWh/MG for imports (47% of supply, from both SWP and CVP) and 1996 kWh/MG for 
groundwater (39% of supply). 


13 The California Department of Water Resources reported that “A detailed water audit and leak 
detection program of 47 California water utilities found an average loss of 10 percent and a range of 
30 percent to less than 5 percent of the total water supplied by the utilities. The July 1997 Journal 
American Water Works Association cites examples of more than 45 percent leakage.”  These figures 
did not include other types of water system losses, such as seepage and evaporation. [DWR’s Office 
of Water Use Efficiency, http://www.owue.water.ca.gov/leak/faq/faq.cfm ] 
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The above loss factors are deemed conservative. The Federal Energy Management Program 
reported average U.S. water distribution system losses of 10% and cumulative system losses 
of up to 25%. (Federal Energy Management Program 2001).   


The above findings resulted in recommended adjustments to the WER estimates for energy 
intensity by segment of the water‐use cycle. These adjustments are shown in Table 6. 


 


Table 6. Recommended adjustments to WER Table 1-3, Electricity use in typical urban water 
systems 


Northern California 
(kWh/MG) 


Southern California 
(kWh/MG) Segment of Water-use  


cycle 
WER  Adjusted  w/Losses  WER  Adjusted  w/Losses 


Water Supply and 
Conveyance 


150  1,811[1]  2,117[2]  8,899  8,324[3]  9,727[2] 


Water Treatment  100  n/a[4]  111[2]  100  n/a[4]  111[2] 


Water Distribution  1,200  n/a[4]  1,272[2]  1,200  n/a[4]  1,272[2] 


Wastewater  2,500  1,911[5]  1,911  2,500  1,911[5]  1,911 


Total  3,950  5,022  5,411  12,700  11,535  13,022 


Bases for Adjustments: 


[1]  Adjusted estimate is based on a representative weighted average of SWP deliveries 
to the San Francisco Bay Area, Central Coast, and San Joaquin Valley. 


[2]  Based on system loss estimates of 5% for conveyance, 5% for water treatment, and 
6% for water distribution. 


[3]  Adjusted estimate is based on a weighted average intensity of the two SWP 
branches, net of hydro generation on the conveyance system of the Metropolitan Water 
District of Southern California. 


[4]  No change from WER estimate, other than adjustment for losses (note [2]). 


[5]  Adjusted estimate is based on a representative proxy for plants using “advanced 
wastewater treatment with nitrification,” based on U.S. Environmental Protection Agency 
(EPA) projections for the number of treatment plants by varying sizes and the Electric 
Power Research Institute’s (EPRI’s) related energy intensity estimates. 
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Recommended Revised Proxies 
The final adjustment needed is to adjust the proxies for energy intensity for indoor versus 
outdoor water uses. 


The type of water use determines whether wastewater treatment and disposal will be 
required. In general, outdoor water use such as landscape irrigation typically flows into 
either storm drains or recharges groundwater or natural waterways, bypassing need for 
wastewater treatment and disposal. Indoor water use typically discharges to sanitary 
sewers, consuming energy for wastewater treatment and disposal. To simplify application 
of the proxies, the study team recommends further breaking down the Northern and 
Southern California proxies into indoor and outdoor use. 


This further refinement yields the revised proxies in Table 7 for indoor versus outdoor 
water uses in Northern California and Southern California. 


 


Table 7. Recommended revised water-energy proxies 


Indoor Uses Outdoor Uses 
  


 


  


Northern 
California 


kWh/MG 


Southern 
California 


kWh/MG 


Northern 
California 


kWh/MG 


Southern 
California 


kWh/MG 


Water Supply and Conveyance  2,117 9,727 2,117  9,727 


Water Treatment  111 111 111  111 


Water Distribution  1,272 1,272 1,272  1,272 


Wastewater Treatment  1,911 1,911 0  0


Regional Total  5,411 13,022 3,500  11,111 


 







23 


3.0 Critical Variables  
 


To refine energy intensity estimates of segments of the water‐use cycle and prioritize efforts 
undertaken to effect those refinements, it is essential to identify the variables within the 
water‐use cycle that are most critical in terms of opportunity for significant energy savings. 


Critical variables are those that can significantly impact decision making. In context of this 
study, critical is determined by potential for significant energy savings. A variable becomes 
critical, in varying degrees, in the following cases: 


• The variable offers the potential to impact a significant magnitude of water‐related 
energy use. 


• The variable creates known potential options for increasing energy efficiency (and, 
therefore, realizing energy savings). 


• The variable appears to have the potential to increase efficiency via new 
technological developments. 


In determining how to design a proxy that meets current and future planning needs and 
objectives, the team looked to the critical variables. 


• Which variables impact a high magnitude of energy use? 


• Which variables present significant opportunities for energy savings? 


• Which supply, process, and technology options offer high variability of energy 
intensity? 


• Which supply, process, and technology options offer significant potential to reduce 
energy demand and consumption? 


Magnitude and intensity alone is not sufficient; there is also a need to identify options that 
have ability for significant improvement. 


3.1. High Magnitude Variables 
Within the water‐use cycle, certain segments comprise a significantly larger proportion of 
water‐related energy use. Further, within the highest‐use segments (e.g., supply and 
conveyance), there is significant variability in the magnitude and intensity of energy use. 
Table 8 illustrates both the magnitude and variability of energy intensities within segments 
of the water‐use cycle. 
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          Table 8. Updated range of energy intensities for water-use cycle segments 
 


  Range of Energy Intensity 


(kWh/MG) 


Water-use cycle Segments  Low  High 


Water Supply and Conveyance14  0  13,800 


Water Treatment15  100  100 


Water Distribution16  1,200  1,200 


Wastewater Collection and Treatment  1,100  2,050 


Wastewater Discharge  0  400 


Recycled Water Distribution17  1,200  3,000 


 


Table 9 presents a matrix of energy intensities by sub‐segment of the water‐use cycle. This 
can be examined to drill down farther in identifying areas of potential focus for future 


                                                      


14 Supply and conveyance are considered together in estimating a range of intensities because the 
high end of the supply intensity range typically does not coincide with the high end of the 
conveyance intensity range. 


15 Treatment is currently only represented by one data point. New water quality regulations may 
increase the energy intensity of treatment as higher levels of disinfection are required. 


16 Distribution is currently only represented by one data point. This report suggests that further 
disaggregation of distribution systems is warranted due to variance in energy use and intensity, 
primarily due to pumping requirements. (See Section 4 of this report.) 


17 Recycled water generally requires no additional energy for supply, conveyance, or treatment since 
recycled water is often usable for some purposes after discharge from a wastewater treatment plant. 
In some cases, a lower level of wastewater treatment (requiring less energy) may require additional 
treatment for recycled water use. In those cases, however, it is likely that the additional required 
treatment, along with the lower level of wastewater treatment, will require no more energy than a 
higher level of wastewater treatment. Therefore, with a few exceptions, the only additional energy 
requirement for recycled water is typically pumping for distribution from the wastewater treatment 
plant to retail users. For purposes of the proxies, we assumed that distribution of recycled water is at 
least as high as, and generally higher than, distribution of potable water, since wastewater facilities 
are often sited at lower elevations to take advantage of gravity. Consequently, recycled water often 
needs to be pumped to higher elevations for reuse. 
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research. The intensity estimates provided in the matrix are indicative estimates only and 
are subject to future refinement as additional or updated data become available.  


   Table 9. Urban water intensity matrix (kWh/MG) 


Local/Intrabasin
(120)


Recycled Water 
(1,200‐3,000)


CRA‐L.A. Basin 
(6,140)


Recycled Water 
(0)


Advanced 
w/Nitrification 
(1,911)


Hilly 
Topography 
(proposed)


SWP‐San 
Joaquin Valley 
(1,510)


Brackish Water 
Desal (1,240‐
5,220)


Advanced 
(1,541)


Moderate 
Topography 
(proposed)


SWP‐Central 
Coast (3,150)


Ocean 
Desalination 
(13,800)


Pump Discharge 
(400)


Activated Sludge 
(1,322)


Flat Topography 
(proposed)


SWP‐Bay Area 
(3,150)


Groundwater 
(4.45/MG/Foot)


Gravity 
Discharge (0)


Trickling Filter 
(955)


Average of 140 is 
aggregated 
within treatment


EPRI Avg. 
(1,200)EPRI Avg. (100)SWP‐L.A. Basin 


(8,325)
Surface Water 
(0)


Hetch Hetchy‐
Bay Area (0)


Mokelumne
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Within the supply segment of the water‐use cycle, energy use for desalination (either ocean 
or brackish water) is a high‐energy use sub‐segment. At deeper well depths (greater than 
250 feet), groundwater pumping can also be a high‐energy use sub‐segment, perhaps 
exceeding the energy use required to de‐salt certain levels of brackish water. 


Within the conveyance segment of the water‐use cycle, energy use for importing water from 
one area to another can be a high‐energy use sub‐segment, depending upon the distance 
and lift required to convey the water. Taken together, supply and conveyance will almost 
always be a high‐energy use (the exception being local surface water supplies or shallow 
groundwater). Even though there is no energy component to surface water supply, in many 
cases surface water supplies are linked to high‐energy use conveyance (e.g., State Water 
Project and Colorado River imports). Conversely, some of the high‐energy use supply 
sources (e.g., desalination, recycling, and deep groundwater pumping) have relatively low 
conveyance‐related energy use because the source is located near the end use area. 


The distribution and wastewater treatment segments of the water‐use cycle are relatively 
high‐energy use segments and may justify further examination based on the intensity of 
energy use, without consideration of other factors. Distribution of recycled water, in 
particular, can require substantial amounts of energy to pump treated wastewater to end 
uses. The nature of wastewater collection and disposal has some similarities to distribution 
systems in the potential need for pumping in areas with a hilly topography18. In addition, 


                                                      


18 However, similarities are not direct since wastewater treatment plants will almost always be built 
in low‐lying areas, allowing the majority of collection to occur via gravity. 
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changes in regulatory rules related to the quality of drinking water and effluent discharge 
will likely increase the energy intensity of these sub‐segments for the foreseeable future. 
(California Energy Commission 2005a, p. 69)  


3.2. Ability to Increase Energy Efficiency 
Regardless of the magnitude of water‐related energy use within a particular segment of the 
water‐use cycle, some segments (or sub‐segments) are simply better suited to realize energy 
efficiencies and water‐related energy use savings. Absent technological advancements that 
are discussed later, a number of activities that can be undertaken to increase the energy 
efficiency of water‐related energy use. These activities include, but are not limited to, 
implementation of revised management practices and operations engineering, coordinated 
operations of facilities, and conjunctive use among water agencies and the sources of water 
supply they have available. 


Water supply and conveyance are water‐use cycle segments that lend themselves to 
potential efficiency gains from revised operational and management practices because there 
are many possible permutations in developing a water supply and delivery plan for many 
water agencies, particularly if consideration is given to planning on a wider basis that 
encompasses more than one water agency. 


Conveyance, treatment, and distribution all can benefit from management practices that 
limit the amount of losses incurred. Reducing the amount of water lost in traveling from the 
source of supply to the retail customer in turn reduces the amount of water that needs to be 
moved and treated to meet end‐use requirements, resulting in energy savings equal to the 
amount of energy required to move and treat the reduced amount of lost water. In many 
instances, the impediment to reducing losses is simply economic. As an example, a 
municipal water supplier in a metropolitan area with high building density and expensive 
repair costs may have significant losses in their distribution system and still not be (at least 
financially) better off repairing the system because it costs less to replace the lost water with 
additional water supplies and to treat and convey that additional water than to repair the 
distribution system. 


3.3. Potential to Increase Energy Efficiency via Technological 
Developments 
Activities that consume energy within a water use segment or sub‐segment and are driven 
by a technology that could be improved or developed to increase energy efficiency are also 
considered critical and help pinpoint potential areas of R&D investment. Examples of 
activities that might fit this profile include desalination treatment, recycled water treatment, 
and wastewater treatment. Potential technology advancements include high‐efficiency 
pumps and improved renewable or low‐cost distributed energy sources. In the case of 
distributed energy sources, the actual energy efficiency may not improve, but the 
implementation of the energy sources may efficiently displace other, centralized energy 
sources and may also allow for increased electric reliability by shifting pumping loads off‐
peak. 
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3.4. Research and Development Implications 
As noted previously, outside of the retail water meter, supply and conveyance are the 
segments of the water‐use cycle with the highest energy magnitude. In addition, sub‐
segments of supply and conveyance have very high variability. 


• Supply ranges from a low of 0 kWh/MG for surface water supplies to a high of 
13,800 kWh/MG for ocean desalination. 


• Conveyance ranges from a low of virtually nil for Hetch Hetchyʹs largely gravity‐fed 
system to a high of about 8,325 kWh/MG for State Water Project deliveries to the Los 
Angeles Basin.19  


Assessing these types of critical variables helps identify opportunities for significantly 
reducing water‐related energy magnitudes and intensities. Below are some strategies that 
were identified by WER stakeholders and refined through this study. 


• Displace high energy–intensity water supplies with low energy–intensity supplies 
through a variety of approaches. Each of these approaches has an R&D component. 
Examples include: 


o Increase development and use of local supplies to reduce reliance on high 
energy intensity imports 


o Increase use of reclaimed water 


o Reduce use of potable water for non‐potable uses 


o Reduce outdoor water use (i.e., landscape irrigation) 


o Increase recapture and reuse of storm water 


o Develop technologies that reduce the energy intensity of membrane 
treatment and other high energy intensity water supply processes 


While particularly true in Southern California, the overarching strategy of displacing 
high energy–intensity water supplies with low energy–intensity water supplies has wide 
applicability throughout the state. 


• Reduce system losses. As discussed previously, significant amounts of water are lost 
throughout the water cycle due to a variety of causes. Conservative planning 
estimates suggested by NRDC result in a hefty 19.6% factor on wholesale water 
supplies to account for these cumulative system losses. Avoided losses in local 
systems result directly in increased local water supplies, thereby reducing high 
energy–intensity water imports.20 


                                                      


19 Conveyance intensity on a point‐specific basis is even higher. Deliveries to the East Branch of the 
SWP display an energy intensity of 9391 kWh/MG, net of generation on the SWP and MWD’s 
conveyance system. 


20 The California Department of Water Resources estimates that about 81 billion gallons of water leak 
from municipal systems in California each year: http://www.epa.gov/ow/you/leaks.html 
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The relative costs and benefits of R&D investments for each of these strategies need to be 
evaluated in context of both the range of potential reductions in energy intensities for each 
strategy, and the level of R&D investment needed to attain these benefits. Characterizing 
and qualifying drivers of energy consumption by segment of the water‐use cycle helps 
determine the level of detail needed in an effective proxy for prioritizing R&D investments. 
Table 10 below provides a partial description of areas of research that might be considered 
for priority funding. 
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Table 10. Illustrative and partial list of opportunities for improving the energy efficiency of the 
water-use cycle 


Water-Use Cycle 
Segment 


Range of Energy 
Intensities (kWh/MG) 


R&D Opportunities 


Supply and Conveyance  0–13,800 


 


Reduce system losses to increase local 
supplies. 


Reduce outdoor use to increase local 
supplies. 


Reduce storm water diversions to 
increase local groundwater recharge. 


Increased water recycling to displace 
more energy intense marginal water 
supplies. 


Pursue technological advancement in 
desalination processes to decrease 
energy requirements and cost. 


Revise operations and systems to reduce 
total energy and peak energy use. 


Analyze coordinated operations and 
foster conjunctive use of supplies to 
decrease use of more energy intense 
marginal water supplies decrease peak 
energy use. 


Water Treatment  100  Pursue technological advancements 
in response to more stringent water 
quality regulations. 


Reduce losses to increase local 
supplies. 


Water Distribution  1,200  Reduce system losses to increase 
local supplies. 


Optimize pumping. 


Wastewater 
Treatment21 


1,100–2,450  Increase biogas production. 


                                                      


21 Includes wastewater collection and discharge. 
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It is also critical to update proxies periodically to reflect new information and changed 
conditions. For example, the current proxies indicate relatively low energy intensities for 
water treatment. However, increasingly stringent disinfection rules for potable water is 
expected to result in significant increases in energy intensity as water agencies upgrade their 
treatment systems and strategies to multi‐stage disinfection processes that use energy 
hungry technologies, such as ozonation and ultraviolet treatment. Similarly, wastewater 
treatment requirements are increasing due to more stringent effluent discharge rules. 
(California Energy Commission 2005a p.69) 


Changes in policies, rules, regulations, systems, processes, technologies, and other factors 
need to be monitored regularly to identify potential impacts on current and future energy 
magnitudes and intensities, and the proxies updated to reflect those changes. 
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4.0 Incremental Refinement of Energy Intensity Estimates 
 


Estimates of water‐related energy intensity are still in the early stages of data collection, 
review, and analysis. As with any research topic, early efforts to develop estimates help to 
frame the discussion and lead to additional research and analyses that build upon the 
relatively sparse body of work available. Such efforts have been undertaken, and 
documented herein, by (among others) EPRI, Irrigation and Training Resource Center 
(ITRC), Wilkinson and Wolff.22 Most of these efforts have been undertaken in the last six 
years. Building upon a body of research and refining the findings and methodologies within 
previous research is the cornerstone of any analytical process. 


Water‐related energy intensity proxies have been developed (most recently in the WER) that 
build upon—and look to improve—the information available. This report serves the same 
purpose by refining the energy intensity proxies presented in the WER, based on additional 
information or refined methodologies (see Section 2). It is expected that energy intensity 
proxies will continue to be refined and modified over time.  


While it is the nature of these estimates to be changed and improved, the team does not 
imply that current proxy information is not adequate for use. To the contrary, planning 
decisions are made on the basis of the best available information. Choosing a start‐point 
from which to grow the body of knowledge provides the opportunity for a continuous loop 
of learning and growth. 


This section of the report focuses on opportunities for further refinement of water‐related 
energy intensity estimates. There are four key points that guide the development of a plan 
to refine energy intensity estimates: 


• The existing information available is sufficient to use for resource planning, 
regulatory review, R&D planning, and other analytical purposes. 


• Energy intensity estimates or proxies will modify and improve over time. 


• Improvement can, and should, be made in incremental steps to continually improve 
the body of knowledge and the ability of users of the information to make the most 
informed decisions possible in a timely fashion. 


• The applicability of energy intensity estimates can be broadened by the following: 


o Improving primary data collection of water‐related energy use 


o Increasing the granularity of geographic or jurisdictional disaggregation 


o Increasing the granularity of data within segments of the water‐use cycle 


o Refining intensity estimates for enhanced technological developments 


                                                      


22 See bibliography for full listing of sources. 
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4.1. Validity and Usefulness of Current Energy Intensity 
Estimates 
The energy intensity estimates identified in the WER provide a useful construct for 
considering energy intensity at different segments of the water‐use cycle. Energy intensity 
estimates may be developed for several purposes including policy development, policy and 
program implementation, and targeted efforts for research and development related to 
water and energy efficiency. Depending on the intended use, the level of aggregation within 
the water‐use cycle segments and the geographic and jurisdictional areas to be considered 
can and should vary. 


The energy intensity estimates identified in the WER are segregated by geography, 
providing one set of estimates for Northern California and another for Southern California. 
The only segments of the water‐use cycle for which differing energy intensities were 
identified were supply and conveyance. As noted earlier, those estimates (particularly as 
adjusted in this report) are valid and useful for planning and analytical purposes. The 
refinements discussed below attempt to improve understanding of the estimates of sub‐
segment energy intensity that underlies the recommended values in the proxies. 


4.2. Long-Term Goals in Refining Energy Intensity Estimates 
Because there are various potential uses for energy intensity estimates, the value of these  
estimates will increase over the long‐term by disaggregating water use segments and 
further disaggregating geographic and jurisdictional data. In particular, opportunities to 
reduce energy intensity through technological change are more easily identified by better 
understanding the relative energy intensities of sub‐segments of the water‐use cycle. In 
addition, data deficiencies can be substantially resolved by collecting data at the primary‐
source level under a construct that minimizes variation in the type and quality of data 
collected. 


4.2.1. Disaggregation of Water Use Segment Components 
Significant variability of energy use intensities can be found within each primary water use 
segment identified and described in Figure 1—supply, conveyance, treatment, distribution, 
and wastewater collection, treatment and discharge. This variability can occur because very 
different technologies or applications are used within a segment (e.g., surface water, 
groundwater, and desalination within the supply segment) and because those technologies 
or applications will vary depending on the geographic or jurisdictional area they are applied 
to (e.g., state, city, IOU service area, water district). 


The level of disaggregation needed depends on a number of factors and will vary by 
segment. The most important factor in determining the level of disaggregation required is 
the level of energy use intensity variance within a particular segment of the water‐use cycle.  


• Supply: Energy intensities within the supply segment will generally not vary 
significantly from one geographic area to another, but they will vary significantly 
between sources of supplies and the technologies that are applied to extract those 
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supplies. Energy intensity within the supply segment should therefore be broken out 
in sufficient detail to capture that variance by developing valid and reliable 
estimates of energy intensity for pumping groundwater, for ocean desalination, and 
for various levels of brackish water desalination. 


• Conveyance: Energy intensities within the conveyance segment will generally not 
vary significantly between technologies (in almost every case, the energy use is for 
pumping water from one area to another), but rather from one geographic area to 
another. Energy intensity in conveyance is directly related to the distance and lift 
involved in transporting water from the source to the location it will be used. Energy 
intensity within the conveyance segment should be broken out in sufficient detail to 
capture that variance by developing valid and reliable estimates of energy intensity 
for pumping water from major sources (e.g., State Water Project, Colorado River, 
Hetch Hetchy) to major use areas (e.g., Los Angeles, San Francisco, San Joaquin 
Valley). In particular, SWP keeps very good records that support development of 
credible estimates of the amount of energy needed to transport water to various 
points along the project. This information has been relied upon in previous studies 
and in this report. 


• Water Treatment: Energy intensities within the treatment segment can vary for 
processes and technologies on a relative basis. However, the relatively low intensity 
within this segment (e.g., compared to supply and conveyance) means that energy 
intensities of sub‐segments will likely not vary significantly in absolute terms. 
Consequently, absent a special need, disaggregation of energy intensities within the 
treatment segment does not appear to be a high priority. 


• Distribution: Energy intensities within the distribution segment are similar to those 
of the conveyance segment: they will generally not vary significantly between 
technologies (in almost every case, the energy use is for pumping water from one 
area to another), but rather from one geographic area to another. Energy intensity in 
distribution is directly related to the distance and lift involved to transporting water 
from the conveyance terminus to the retail customers. Energy intensity within the 
distribution segment should be broken out in sufficient detail to capture that 
variance by developing valid and reliable estimates of energy intensity for different 
topographies (accounting for lift and distance). 


Distribution of recycled water is typically more energy‐intensive than standard 
distribution systems because wastewater treatment facilities are often sited in low‐
lying areas to take advantage of gravity for wastewater collection and disposal of 
effluent. Distribution of recycled water from the wastewater treatment facility, 
therefore, requires additional pumping (often, to higher elevations) to deliver 
recycled water to end uses. 


While some case studies have been performed in areas that have varying 
topographies, few data are available that would allow easy transference of 
representative energy intensities to various types of topographies. Equally 
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important, there appear to have been no efforts to define types of topographies and 
catalogue geographic or jurisdictional areas by defined topographies. 


• Wastewater collection: Energy intensities within the wastewater collection segment 
are similar to those of the distribution segment in that they will generally vary 
significantly from one geographic area to another. As with distribution, energy 
intensity in wastewater collection is directly related to the distance and lift involved 
to transport water—in this case, from the retail customers to the wastewater 
treatment plant. Energy intensity within the wastewater collection segment should 
be broken out in sufficient detail to capture that variance by developing valid and 
reliable estimates of energy intensity for different system topographies (accounting 
for lift and distance). Very little appears to have been done in developing estimates 
of energy intensity for wastewater collection. In fact, the one data source that 
identified wastewater collection included the estimate for this segment within the 
estimates for wastewater treatment. However, the wastewater collection segment 
may not provide a significant enough absolute level of energy intensity to warrant 
intensive efforts to disaggregate data within the segment. 


• Wastewater treatment: Energy intensities within the wastewater treatment segment 
are similar to those in the supply segment in that they will generally not vary 
significantly from one geographic area to another, but rather between technologies. 
Energy intensity within the wastewater treatment segment should be broken out in 
sufficient detail to capture that variance by developing valid and reliable estimates 
of energy intensity for those technologies primarily employed in California. 
Additional research should be performed to define the primary technologies in 
California, the level to which each is employed, and the technologies being 
employed at the margin. One geographic or jurisdictional element is that 
technological implementation may vary by region and, depending on the area being 
considered; a specific technology may be more prevalent in one area than another. 


• Wastewater disposal: Energy intensities within the wastewater disposal segment 
also depend upon the level of pumping required—in this case, from the wastewater 
treatment plant to the place of final discharge. Often times, no pumping is required, 
and a gravity‐only discharge is in place. Average pump discharge energy intensity 
estimates have been identified, but the data are limited and it is perhaps more 
important to determine how much applicability pumped wastewater disposal has in 
California prior to making further disaggregation within this segment a priority. 


4.2.2. Applicability of Geographic and Jurisdictional Disaggregation 
Variance in energy intensities by geography was briefly discussed in the previous 
paragraphs, but warrants further discussion on its own due to the potential implications of 
disaggregating intensities by geographic or jurisdictional area. Disaggregating energy 
intensity estimates by geography is always necessary—some geographic or jurisdictional 
area must be defined to place any context on information presented. Starting at the state 
level, a number of geographic or jurisdictional areas can be defined. Any one may be most 
appropriate, depending upon the intended use of the data. 
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A few examples of how data might be disaggregated for various purposes are presented in 
Table 11 below. 
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Table 11. Potential geographic and/or jurisdictional disaggregation levels 
Geographic/Jurisdictional 


Area 
Potential Applicability 


State May be applicable for statewide planning and consideration of 
resource management by state agencies. 


Northern California versus 
Southern California 


Variation between marginal energy intensities suggests that 
areas are sufficiently different to warrant separation. North versus 
South separation maintains a large geographic area for applying 
generalized information.  


Climate Zone Consistent with DEER database for applicability to current 
regulatory framework. 


Water Basin Allows consideration of consistency of water supply sources. 
Surface water, groundwater, and imports will be relatively 
consistent within a specific water basin. 


Retail Water Supplier May allow consideration of the ability of the retail supplier to 
realize savings via customer-specific incentives. Generally more 
useful for end-use water consumption. 


Wholesale Water District May allow consideration of the ability of the wholesale supplier to 
realize savings via incentives.  


Electric Utility Service Area May allow consideration of the ability of the utility to realize 
savings via incentives and, in the case of regulated utilities, for 
tracking of public benefits.  


 


The appropriate level of geographic or jurisdictional disaggregation depends on the 
planning goals and objectives being considered. The use of energy intensities at the 
statewide level may be appropriate if the intended application is to consider resource 
allocation from the perspective of a state agency. If, however, regulated electric utilities are 
interested in tracking water‐related energy efficiency for the purpose of allocating public 
benefits charges, then the appropriate jurisdictional level may be the utility’s service area. 
Water districts and other water planners may disaggregate data at the water supplier level 
to formulate future water plans and consider which water sources may warrant additional 
consideration for development. At the retail water supplier level or the water district level, 
the application of energy intensity estimates can allow consideration of programs that could 
effectuate water or energy savings via incentives or technological or management 
improvements. 


For R&D purposes, since PIERʹs focus is statewide, disaggregation at the sub‐segment of the 
water‐use cycle (and potentially, by specific processes and technologies within each) is most 
useful. Cross‐referencing the relative magnitude of statewide energy use by different 
segments and sub‐segments of the water‐use cycle with the relative energy intensities of the 
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systems, processes, and technology options within each, provides a useful framework for 
prioritizing R&D investments. 


4.2.3. A Menu or Matrix Approach to Estimating Energy Intensity 
One way to clarify data needs and to structure future analytical efforts to identify water‐
related energy intensities is to use disaggregated data to develop intensities through 
additive segment intensities via an intensity matrix or menu. The Energy Intensity Matrix 
provides a framework for examining water‐related energy intensity at any geographic or 
jurisdictional level. The matrices shown in Tables 12 and 13 and  provide current 
information on what appears to be the best available data and potential refinements in 
levels of disaggregation for urban water use and agricultural water use, respectively. The 
intensity estimates provided in the matrices are indicative estimates only and are subject to 
future refinement as additional or updated data becomes available. 


Sub‐segments such as brackish water desalination show significant variability, primarily 
due to the quality of the water treated to a supply level. These data could benefit from 
further research that further disaggregated treatment levels by water quality, perhaps in 
terms of total dissolved solids (TDS). Sub‐segments within distribution (with the exception 
of recycled water distribution) have no data associated with them at all. These are sub‐
segments that could benefit from research that disaggregates the basic information currently 
available in distribution by various levels because of the wide variation in energy intensity 
likely to exist between different distribution systems depending upon the topography and 
corresponding pumping requirements. 
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Table 12. Urban water intensity matrix (kWh/MG) 


 
Local/Intrabasin
(120)


Recycled Water 
(1,200‐3,000)


CRA‐L.A. Basin 
(6,140)


Recycled Water 
(0)


Advanced 
w/Nitrification 
(1,911)


Hilly 
Topography 
(proposed)


SWP‐San 
Joaquin Valley 
(1,510)


Brackish Water 
Desal (1,240‐
5,220)


Advanced 
(1,541)


Moderate 
Topography 
(proposed)


SWP‐Central 
Coast (3,150)


Ocean 
Desalination 
(13,800)


Pump Discharge 
(400)


Activated Sludge 
(1,322)


Flat Topography 
(proposed)


SWP‐Bay Area 
(3,150)


Groundwater 
(4.45/MG/Foot)


Gravity 
Discharge (0)


Trickling Filter 
(955)


Average of 140 is 
aggregated 
within treatment


EPRI Avg. 
(1,200)EPRI Avg. (100)SWP‐L.A. Basin 


(8,325)
Surface Water 
(0)


Hetch Hetchy‐
Bay Area (0)


Mokelumne
Aqueduct (160)


Treatment DistributionConveyanceSupply Wastewater 
Disposal


Wastewater 
Treatment


Wastewater 
Collection


Local/Intrabasin
(120)


Recycled Water 
(1,200‐3,000)


CRA‐L.A. Basin 
(6,140)


Recycled Water 
(0)


Advanced 
w/Nitrification 
(1,911)


Hilly 
Topography 
(proposed)


SWP‐San 
Joaquin Valley 
(1,510)


Brackish Water 
Desal (1,240‐
5,220)


Advanced 
(1,541)


Moderate 
Topography 
(proposed)


SWP‐Central 
Coast (3,150)


Ocean 
Desalination 
(13,800)


Pump Discharge 
(400)


Activated Sludge 
(1,322)


Flat Topography 
(proposed)


SWP‐Bay Area 
(3,150)


Groundwater 
(4.45/MG/Foot)


Gravity 
Discharge (0)


Trickling Filter 
(955)


Average of 140 is 
aggregated 
within treatment


EPRI Avg. 
(1,200)EPRI Avg. (100)SWP‐L.A. Basin 


(8,325)
Surface Water 
(0)


Hetch Hetchy‐
Bay Area (0)


Mokelumne
Aqueduct (160)


Treatment DistributionConveyanceSupply Wastewater 
Disposal


Wastewater 
Treatment


Wastewater 
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Table 13 . Agricultural water intensity matrix (kWh/MG) 


N/A (0)N/A (0)N/A (0)N/A (0)N/A (0)Ag Surface 
Water (0‐1,150)


Ag Surface 
Water (0)


Ag Groundwater 
(0)


Ag Groundwater 
(600‐1,200)


Treatment DistributionConveyanceSupply Wastewater 
Disposal


Wastewater 
Treatment


Wastewater 
Collection


N/A (0)N/A (0)N/A (0)N/A (0)N/A (0)Ag Surface 
Water (0‐1,150)


Ag Surface 
Water (0)


Ag Groundwater 
(0)


Ag Groundwater 
(600‐1,200)


Treatment DistributionConveyanceSupply Wastewater 
Disposal


Wastewater 
Treatment


Wastewater 
Collection


 


Information in each column of the matrices is summarized below. 


Supply 
The energy intensity of supply sources relates to the energy required to provide a usable 
water supply above ground and at the point where it is able to be moved. Even though 
supply and conveyance are often dependent on one another, the conveyance of supplies is 
not considered in the supply column. 


Because surface water is, by definition, water that is already a treatable, above‐ground water 
source ready to be conveyed, it requires no energy to become a supply source. Therefore, 
the energy intensity of surface water supply is zero. 


Energy intensity for pumping treatable groundwater varies based on two primary factors, 
pump efficiency and the depth of the well. Based on an estimated average pump efficiency 
of 70%, a set of energy intensity estimates based on average well depths in significant 
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groundwater pumping areas in California has been estimated by DWR (Woolf et al. 2004)23. 
Using those estimates, and maintaining the assumption of 70% pump efficiency, a calculated 
standard groundwater pumping energy intensity per foot of lift can be obtained. The 
estimate of 4.45 kWh/MG/foot of lift provides a standard that can be applied across various 
groundwater basins, regardless of average well depth.  


Energy intensity estimates of desalination of ocean water are based on those reported in a 
February 2005 PIER report prepared by the Pacific Institute (Wolff 2005). This estimate of 
13,800 kWh/MG is based on estimates from the author’s communications with operators 
and developers of newer desalination plants. Ocean desalination is an important resource to 
consider because it does not face many of the availability barriers that other potential supply 
sources may. In many instances, it may be, or soon become, the next resource developed. In 
addition, the abundance of ocean water provides reliability value because it should always 
be available, even in drought conditions. 


The range of energy intensity estimates of desalination of brackish water are based on those 
reported in an August 2004 report prepared by NRDC (Wolff et al. 2004, p. 12‐13). The 
energy intensity for desalination of brackish water can vary significantly based on the 
quality of the water source. Brackish water treatment is generally performed on brackish 
groundwater, which may be brackish in part because the aquifer is somewhat depleted. The 
availability of this resource may be limited, depending on location and the stability of the 
aquifer. 


The use of recycled water to displace potable water supplies allows the consideration of 
recycled water as a supply source. Energy intensity for recycled water as a supply source, 
however, is negligible since the manner in which recycled water becomes a supply source is 
through treatment of wastewater, for which energy use is already accounted. In some cases, 
a lower level of wastewater treatment (requiring less energy) may require additional 
treatment for recycled water use. In those cases, however, it is likely that the additional 
required treatment, along with the lower level of wastewater treatment, will require no 
more energy than a higher level (e.g., advanced treatment with nitrification) of wastewater 
treatment. Therefore, the only additional energy use associated with recycled water is 
typically distribution from the wastewater treatment facility to the end user. Recycled water 
is generally used to recharge groundwater aquifers and for landscape and agricultural 
irrigation and certain industrial uses. While it is not directly used as a potable water source, 
its use in these other applications allow it to displace the need for potable water to irrigate 
or recharge aquifers, effectively providing potable water savings equal to the potable water 
need displaced. 


The level of energy intensity for recycled water will generally be lower than that for most 
forms of desalination for potable water use and, in many cases, less than energy intensity for 


                                                      


23 Page 11, citing Energy Use in the Supply, Use and Disposal of Water in California, Carrie Anderson, 
California Energy Commission , p. 4 (referring to DWR analyses). 
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other supply and conveyance requirements. While this suggests that recycled water is a very 
strong candidate for increased use over other water supplies, there are some other potential 
barriers to its application. 


In many cases, recycled water may not be physically located in an area where aquifer 
recharge is practical, because either a nearby aquifer may not require recharge or, more 
likely, no aquifer is nearby.  Therefore,  pumping energy is required to move the recycled 
water to an area for aquifer recharge—negating a potentially significant portion of the 
efficiencies that might be gained. 


The highest value of recycled water lies with its ability to directly displace potable water 
requirements. The use of recycled water for irrigation or industrial end use, however, 
requires a parallel distribution system since the recycled water can not be mingled with the 
potable water supply. The potential high capital cost of installing a parallel system may 
limit the applicability of recycled water use, particularly for residential applications. In 
addition, the public’s concerns about recycled water used in residential areas, even when 
limited to residential irrigation, may present a significant barrier. Cost and acceptability 
barriers may be less significant when considering the provision of recycled water to certain 
large industrial users or for agricultural irrigation. 


The potential recapture through recycled water systems of water lost via storm drains may 
also be significant. Water, whether from precipitation or irrigation, that would traditionally 
be captured via percolation into the groundwater system may now be diverted away from 
the area via storm drains as urban sprawl and hardscapes expand.24 


Due to its potential and the need for more focused analysis, the use of recycled water 
appears to present fertile ground for additional research. 


As with urban water supplies, agricultural surface water has no associated energy use. Also 
as with urban water supplies, agricultural groundwater pumping energy intensities vary 
based on pump efficiency and the depth of the well. The standard urban groundwater 
supply estimate of 4.45 kWh/MG/foot of lift should also be applicable to agricultural 
groundwater supplies. The estimated range of agricultural groundwater supply is based on 
a 2003 study by ITRC and varies by region of the state. The statewide average energy 
intensity in California is estimated at 1030 kWh/MG.25 


Conveyance 
The energy intensity of conveyance relates to energy required to move a usable water 
supply and is heavily dependent upon the supply source. That is, certain conveyance 


                                                      


24 Martha Davis, Executive Manager of Policy Development for the Inland Empire Utilities Agency  
reported that approximately 40,000 acre foot per year of water that would otherwise have recharged 
the Chino basin is now being diverted out of the Basin via storm drains. 


25 The 1,030 kWh/MG figure relates to groundwater pumping by irrigation districts; on‐farm 
groundwater pumping (“after the meter”) is estimated to require an average of 1140 kWh/MG. 
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energy use is limited to specific water supply sources (e.g., all of the SWP conveyance 
estimates are only applicable to the SWP, a surface water supply). 


All of the SWP energy intensity estimates are based on weighted averages of DWR estimates 
to specific delivery points on the SWP system. The energy intensity of Colorado River 
imports to the L.A. Basin is based on estimates provided by Metropolitan Water District of 
Southern California. Other major areas for surface water conveyance include Hetch Hetchy 
water to the San Francisco Bay area, Mokelumne Aqueduct deliveries to the east San 
Francisco Bay area, and Owens Valley water to the Los Angeles metropolitan area. In 
addition, some energy use is required for moving water locally or within a smaller water 
basin. The energy intensity estimate of 120 kWh/MG for local and intrabasin conveyance 
shown in Table 12  is based on an average raw water pumping component identified in a 
2002 study by EPRI (Goldstein and Smith 2002, Figure 2‐1). 


Most agricultural surface water receives only local conveyance. The bulk of conveyance 
energy, however, is due to movement of about 10–15% of the surface water volumes among 
several agricultural zones. The range presented in Table 12 is based on a 2003 study by ITRC 
(Burt et al. 2003, Tables 1 and 2) and includes both local and inter‐zonal conveyance energy. 
The statewide average based on data in the same study is 330 kWh/MG, about two‐thirds of 
which is for conveyance energy to move the 10–15% of surface water volumes that move 
between several agricultural zones. 


Treatment 
Energy intensity estimates for water treatment are generally smaller in absolute terms than 
for other water‐use cycle segments. While estimated data points for treatment energy 
intensity can vary greatly by facility in terms of percentage, those estimates do not exhibit a 
great deal of absolute variance. The estimated average energy intensity presented in Table12 
is based on information presented in a 2002 study by EPRI (Goldstein and Smith 2002, 
Figure 2‐1). No energy use is estimated for treatment for agricultural use. 


Distribution 
Energy intensity estimates for distribution are also generally smaller in absolute terms than 
for other water‐use cycle segments. Distribution energy intensity estimates could vary a 
great deal depending on topography and total area of the system, but very little 
disaggregated information appears to exist. The estimated average energy intensity 
presented in Table 12 is based on information presented in a 2002 study by EPRI (Goldstein 
and Smith 2002, Figure 2‐1). No energy use is estimated to be required for distribution for 
agricultural use. 


Energy intensity estimates for distribution of recycled water are generally larger than for 
primary (potable) water systems, because wastewater treatment facilities are generally sited 
in low‐lying areas and distribution from the wastewater treatment facility will require 
additional pumping to move recycled water to end users. The energy intensity range 
presented in Table 12 for recycled water distribution is based on very few data points—the 
intensity estimated for potable water systems, a telephone conversation with staff of Santa 
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Clara Valley Water District (Appendix B, Index #67) and an NRDC document (Woolf et al. 
2004, p. 17).  


Few data are available that would allow easy transference of representative energy 
intensities to various types of topographies. Equally important, few data are available to 
help estimate the relative energy intensities of distribution systems by types of topographies 
of catalogue geographic or jurisdictional areas by defined topographies. Efforts to develop 
more area‐ or topography‐specific data could be very beneficial in identifying areas of 
potential research for policy and technological development to increase distribution 
efficiency. 


Wastewater Collection 
Energy intensity estimates of wastewater collection appear to have been addressed only as a 
component of wastewater treatment. The single point average estimate of 140 kWh/MG 
shown in Table 12 is provided by EPRI in its estimates of wastewater treatment energy 
intensity (Goldstein and Smith 2002, Figure 3‐3). No energy use was estimated for 
wastewater collection, treatment, or disposal for agricultural use. 


As noted earlier, energy intensities within the wastewater collection segment are extremely 
similar to those of the distribution segment in that they will vary by the type of system and 
the topography of the collection area. 


Wastewater Treatment 
Energy intensity estimates of wastewater treatment vary by type of treatment facility and 
size of facility. The estimates shown in Table 12 for various types of treatment facilities are 
representative proxies across all sizes of facilities as estimated by EPRI (Goldstein and Smith 
2002, pp. 3–6, 7). 


Wastewater Disposal 
Energy intensity estimates of wastewater disposal are shown in Table 12 for gravity 
discharge from treatment facilities and for no discharge treatment (e.g., dispersal to ponds, 
etc.). Gravity discharge will have no energy use associated with wastewater disposal. No 
discharge treatment has an estimated average energy intensity of 400 kWh/MG, according to 
by EPRI. This energy intensity may vary, but the absolute value is likely to be relatively 
small and may not warrant significant efforts to disaggregate information. 


4.3. Resolution of Data Deficiencies 
As noted earlier, while existing information is sufficient for resource planning, regulatory 
review, R&D planning, and other analytical purposes, improvement can, and should, be 
made in incremental steps to continually improve the body of knowledge and enable the 
most informed decisions possible in a timely fashion. Table 14 provides a listing of specific 
data gaps that exist, the timing for potentially closing these gaps, and the relative 
importance for purposes of informed R&D investment decisions. 
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Table 14: Existing data gaps in refining water-related energy intensity estimates 
State of Current Data  Gap to be Filled  Timing  Importance of 


Closing the Gap 


Significant reliance on case 
study data for data points. 


Collect primary data on 
water-related energy use 
from a wide range of water 
utilities. 


Near-term Very important 


Application of data to large 
geographic areas and little 
specificity of data to geographic 
areas. 


Disaggregate data by more 
applicable geographic areas. 


Mid-term Important 


Application of data to broad 
segments of the water-use cycle. 


Disaggregate data by more 
applicable sub-segments. 


Mid-term Important 


Applicability of recycled water as 
a substitute for use of potable 
water supplies for groundwater 
recharge, irrigation, and 
industrial uses. 


Consider studies that 
examine the financial and 
social impediments to 
recycled water systems. 


Consider energy intensity of 
re-distribution. 


Long-term Very important 


Wide variation of estimates 
within brackish water 
desalination sub-segment of 
supply segment. 


Identify energy intensity by 
level of treatment required. 


Consider studies that 
examine the operational 
impediments to brackish 
water desalination. 


Long-term Less important 


No disaggregation within 
distribution segment. 


Develop energy intensities 
for various topographical 
sub-segments. 


Long-term Less important 


 


4.4. Proposed Incremental Actions for Refining Energy Intensity 
Estimates 
The identification of long‐term goals in refining energy intensity estimates should not 
preclude the use of reasonable current estimates or suggest that further refinements be 
made only when all desired data are available. Certain refinements can be made quickly, 
and there is no reason not to make these changes now.  


Within this report, the study team identified general and specific actions that can be taken to 
bridge the gap between what currently exists and a long‐term vision for developing and 
maintaining estimates of energy intensity. First‐order actions are those that can be taken 
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now, or very quickly, to provide some level of additional clarity, precision, or accuracy to 
existing estimates or that can set the stage for intermediate‐ and long‐term refinements. 
Second‐order actions are those that should be considered after first‐order actions have been 
undertaken. These actions will generally lay a foundation for long‐term actions to be taken 
later. They will include the initiation of key studies or data collection efforts. Third‐order 
actions are those that can create a sustainable method for collecting and applying additional 
information in the study of complex issues.  


Table 15 summarizes a set of incremental actions that can be taken to refine energy intensity 
estimates. The actions proposed are intended to improve current and future data, 
methodologies and estimates for use in prioritizing research and development efforts and to 
inform policy related to water and energy efficiency. 


 


Table 15. Potential approach to refining water-related energy intensity estimates 
  Objectives  Recommended Actions 


1st 
Order 
Actions 


Implement refinements that are: 


- Quickly achievable within 
existing construct and data 


- Provide immediate important 
and timely value 


Adopt adjustments proposed in Section 2 for Supply 
& Conveyance, Wastewater Treatment, Losses, and 
Indoor vs. Outdoor End Uses (see revised proxies in 
Table 7) 


Reconvene WER stakeholders to continue to refine 
estimates and help identify near-term opportunities 
for significant water-related energy savings 


2nd 
Order 
Actions 


Establish framework and 
foundation for high potential near- 
to mid-term opportunities 


Provide bridge for long-term 
actions 


Integrate more granularity into proxy structure to 
improve the ability to assess and rank R&D 
opportunities 


Identify data and methodologies needed to support 
PIER water-energy R&D near- and long-term efforts   


Collaborate with entities likely to have access to 
these data and methods 


3rd 
Order 
Actions 


Implement sustainable 
mechanism for addressing 
ongoing issues and analytical 
needs 


Address more challenging and 
complex issues 


Implement sustainable data collection and analytical 
method for continued refinements of water-related 
energy intensity estimates 


Define roles and responsibilities for various 
stakeholders in maintaining and building upon the 
body of existing data, methods, and tools  
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5.0 Conclusions and Recommendations 
 


Previous studies have estimated water‐related energy intensity for portions of the water‐use 
cycle and certain geographic areas. The appropriate energy intensity estimates to apply 
depend upon the use for which the estimates are needed. In addition, many of the water‐
related energy intensity estimates that have been developed can be further refined through 
improved methodology, improved data collection, and appropriate application. 


The purposes of this report were defined earlier as follows:  


• To review and document the bases for the Energy Commission’s 2005 Integrated 
Energy Policy Report estimates of water‐related energy magnitudes and intensities 


• To determine whether the data and methodologies employed to develop these 
estimates were reasonable and can be relied upon by PIER to prioritize its 
investments in water‐energy research and development 


• To identify beneficial adjustments to the data, methodologies, estimates and 
structure of the proxies 


• To evaluate the relative merits of applying these estimates to different purposes 


• To identify additional work needed to remedy critical gaps in data and methods that 
may otherwise impair PIER’s ability to make informed R&D investment decisions 


The sections below discuss the conclusions reached in carrying out actions to meet those 
purposes. 


5.1. Conclusions 
• In general, indoor water uses have a higher energy intensity than outdoor water 


uses, and Southern California water has a higher energy intensity than Northern 
California water. 


• Energy applied in the consumption of water by agricultural and urban end uses—
typically pumping and heating—accounts for more than 50% of the water‐related 
energy consumption identified in the WER. 


• Other water‐related energy is consumed by water industry operations. The 
magnitude and intensity of energy consumption by water operations determines the 
amount of energy that can be saved by saving water. 


• Supply and conveyance are the segments of the water‐use cycle outside of the retail 
water meter with highest variability in energy intensity and highest magnitude of 
energy use. Therefore, these segments offer the highest potential for significant 
energy savings. 


• Energy magnitude and intensity are not the sole determinants of energy savings 
potential. The ability or changed systems and operations or new technologies to 
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influence energy magnitude and intensity must also be considered in targeting R&D 
investments.  


• Further disaggregation of energy magnitudes and intensities by sub‐segments of the 
water‐use cycle can facilitate better targeting of R&D investments. It can also help to 
inform the design of incentives for reducing water‐related energy consumption. 


5.2. Recommendations 
• The adjusted WER proxies in Table 7 is sufficient for informing policy and 


prioritization of research and development investments. 


• Drilling down into sub‐segments of the water‐use cycle offers an opportunity to 
more effectively target R&D decisions at the technology level. 


• Supply and conveyance have both the highest energy magnitude and the greatest 
variability in energy intensity of options. These segments of the water‐use cycle need 
further study to better understand the key drivers of energy intensity, and the 
magnitude of potential benefits for various supply options. 


• Data gaps that should be addressed are described in Table 14 and include the 
collection of primary data from water utilities and the disaggregation of data 
geographically and within water‐use cycle segments. 


• A phased approach should be undertaken to continually refine water‐related energy 
intensity estimates on a going forward basis. 


By establishing a coordinated policy that is oriented toward actions that enhance energy 
efficiency in California, the State can move forward immediately to include water‐related 
energy use as part of the efficiency target for utilities in the state, while refining the ability to 
identify, quantify and accurately track water‐related energy use and the associated 
efficiency that is achieved with decreased water use or increased energy efficiency of water 
use. 


In any case, the recommended revised proxies provided in this report are sufficient for 
PIERʹs purposes in prioritizing its R&D investments in this important new area of 
opportunity. 


5.3. Benefits to California 
This study has helped confirm the validity of using existing estimates and proxies (as 
adjusted in this report) for making decisions about water and energy R&D in California‐‐
despite any imperfections in the data or methods used to create these estimates and proxies. 
In fact, as this study has underscored, the decision making process is inherently iterative: 
decisions often lead to the development and improvement of data, which in turn inform the 
refinement of decisions.  


Further, the recommendations in this report can improve existing data—and related 
decisions—in a very short timeframe. The report also suggests a consistent and cost‐
effective method for improving and augmenting data over time, recommending logical 
steps to take in the near‐, mid‐, and long‐term. Following the recommendations and 
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findings in this report can help California continue to make sound, effective, and beneficial 
decisions concerning water and energy R&D, both now and in the future.  
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7.0 Glossary 
 


EPA  U.S. Environmental Protection Agency 


EPRI  Electric Power Research Institute 


DWR  California Department of Water Resources 


Energy Commission  California Energy Commission 


GWh  gigawatt‐hours 


kWh  kilowatt‐hours 


IEPR  Integrated Energy Policy Report 


ITRC  Irrigation and Training Resource Center 


MG  million gallons 


NRDC  Natural Resources Defense Council  


PIER  Public Interest Energy Research 


R&D  research and development 


SWP  State Water Project 


TDS  total dissolved solids 


WER  The Energy Commission 2005 report, California’s Water 
Energy Relationship, CEC‐700‐2005‐011‐SF 
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Appendix A.  


Contacts and Communication  
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Person Entity 


Lon House Association of California Water Agencies (consultant) 


Robert Wilkinson Bren School of Environmental Science and Management, 
University of California, Santa Barbara 


Frank Burton Burton Environmental Engineering (re: EPRI) 


Catherine Smith California Association of Sanitation Agencies 


Bupender Sandhu California Department of Water Resources 


Chris Fakunding California Department of Water Resources 


Dave Todd California Department of Water Resources 


Do Nguyen California Department of Water Resources 


Mike Nalasko California Department of Water Resources 


Peter Brostrum California Department of Water Resources 


Simon Eching California Department of Water Resources 


Andrea Gough California Energy Commission 


Gary Klein California Energy Commission 


Gina Barkalow California Energy Commission 


Glen Sharp California Energy Commission 


Joe O’Hagan California Energy Commission 


Mark Ciminelli California Energy Commission 


Ricardo Amon California Energy Commission 


Katie Shulte Joung California Urban Water Conservation Council 


Mary Ann Dickinson California Urban Water Conservation Council 


Gregg Baatrup Delta Diablo Sanitation District 


Robert Goldstein Electric Power Research Institute 


Keith Carns Global Energy Partners 


Marjorie Stein Green Building Studio 


Dan Howes Irrigation Training and Research Center, Cal Poly, San 
Luis Obispo 


Steve Giampaoli KEMA 


Don Marquez Kern County Water Agency 
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Person Entity 


Gary Gero Los Angeles Department of Water and Power 


Glenn Singley Los Angeles Department of Water and Power 


Mike Grahek Los Angeles Department of Water and Power 


Tom Crooks MCR 


Andy Sienkiewich Metropolitan Water District of Southern California 


Ann Finley Metropolitan Water District of Southern California 


John Lambeck Metropolitan Water District of Southern California 


Ken Kules Metropolitan Water District of Southern California 


Timothy Blair Metropolitan Water District of Southern California 


Bob Ghirelli Orange County Sanitation District 


Gerry Hamilton Pacific Gas and Electric Company 


Oliver Kesting Pacific Gas and Electric Company 


Matthew Gass San Francisco Public Utilities Commission (Hetch Hetchy) 


Hossein Ashktorab Santa Clara Valley Water District 


Jeannine Larabee Santa Clara Valley Water District 


Craig Jones State Water Contractors 


Dee Dillon State Water Contractors 


Gary Wolff State Water Resources Control Board 


Meena Westford United States Bureau of Reclamation 
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Energy Intensity Data Points From Studies Reviewed or Discussed 


Note: Conversion factor is 1.0 kWh/MG = 3.07 * kWh/ac‐ft. 


Index 
No. Author Study Title Date Water-Related Energy Use Data Item Comments 


        Water Supply: Surface/Import  


1 DWR Bulletin 132-03 
support 


October 
2002 


3,236 kWh/ac-ft (9,935 kWh/MG) for SWP 
East Branch from Delta 


DWR schematic, dated 10/1/02 


2 DWR Bulletin 132-03 
support 


October 
2002 


2,580 kWh/ac-ft (7,921 kWh/MG) for SWP 
West Branch from Delta 


DWR schematic, dated 10/1/02 


3 MWDSC “Small Customer 
Plan…” 


October 
2001 


2,000 kWh/ac-ft (6,140 kWh/MG) for CRA to 
Southern California 


Pg. 5 


4 SCVWD N/A Forthcomin
g 


1,000 kWh/ac-ft (3,070 kWh/MG) for imports Per telephone conversation 


5 Wilkinson “Methodology for 
Analysis…” 


January 
2000 


3,000 kWh/ac-ft (9,210 kWh/MG) for SWP 
to Southern California 


Pg. 6; “on average” 


6 Wilkinson “Methodology for 
Analysis…” 


January 
2000 


2,000 kWh/ac-ft (6,140 kWh/MG) for CRA to 
Southern California 


Pg. 6; “on average” 


7 Wilkinson “Methodology for 
Analysis…” 


January 
2000 


3,519 kWh/ac-ft (10,803 kWh/MG) for 
marginal (e.g., imported) supplies to 


Southern California 


Pg. 6; “average figure for marginal 
supplies”, citing 1992 QEI, Inc. Report 


for SCE 


8 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


2,947 kWh/ac-ft (9,047 kWh/MG) weighted 
average for SWP to Southern California 


Pg. 10; Citing 2003 Larry Dale report 
for NRDC 


9 Wolff (PIER) “Quantifying the 
Potential…” 


July 2005 1,000 kWh/ac-ft (3,070 kWh/MG) for urban Pg. 28; “generic import” 
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Index 
No. Author Study Title Date Water-Related Energy Use Data Item Comments 


10 Wolff (PIER) “Quantifying the 
Potential…” 


July 2005 500 kWh/ac-ft (1,535 kWh/MG) for 
agricultural 


Pg. 28; “generic import” 


    Water Supply—Ocean Desalination  


11 MWDSC N/A October 
2006 


4,200 kWh/ac-ft (12,894 kWh/MG) Third-party data, via e-mail (Including 
pumping) 


12 Wilkinson “Methodology for 
Analysis…” 


January 
2000 


6,759 kWh/ac-ft (20,750 kWh/MG) for City 
of Santa Barbara municipal facility 


Pg. 44; Projected long-term 
requirements, including distribution 


pumping 


13 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


5,500 kWh/ac-ft (16,885 kWh/MG) for 
Orange County MWD study 


Pg. 12 


14 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


5,400 kWh/ac-ft (16,578 kWh/MG) for 
Carlsbad project 


Pg. 12 


15 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


4,800 kWh/ac-ft (14,736 kWh/MG) for 
Trinidad plant 


Pg. 12 


16 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


4,400 kWh/ac-ft (13,508 kWh/MG) for IEUA 
study 


Pg. 12 


17 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


4,200 kWh/ac-ft (12,894 kWh/MG) for 
Encina study 


Pg. 34 


18 Wolff (PIER) “Quantifying the 
Potential…” 


July 2005 4,500 kWh/ac-ft (13,815 kWh/MG) study 
assumption 


Pg. 28; Based on Trinidad, Carlsbad, 
and SDCWA input 


      


    Water Supply—Brackish Desalination  
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Index 
No. Author Study Title Date Water-Related Energy Use Data Item Comments 


19 MWDSC N/A October 
2006 


1,400 kWh/ac-ft (4,298 kWh/MG) Third-party data, via e-mail 


20 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


1,700 kWh/ac-ft (5,219 kWh/MG) for Chino 
Desalter Facility 


Pg. 12 


21 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


405 kWh/ac-ft (1,243 kWh/MG) for 
Reynolds treatment plant in San Diego 


County 


Pg. 13 


      


    Water Supply—Groundwater 


 


 


22 Anderson “Energy Use in 
the …” 


1999 175 kWh/ac-ft (537 kWh/MG) for Tulare 
Lake 


Pg. 4; Citing DWR; equals 1.45 
kWh/ac-ft per foot of depth for cited 


depth of 120 feet 


23 Anderson “Energy Use in 
the …” 


1999 292 kWh/ac-ft (896 kWh/MG) for San 
Joaquin River and Central Coast 


Pg. 4; Citing DWR; equals 1.45 
kWh/ac-ft per foot of depth for cited 


depth of 200 feet 


24 Burt (ITRC) “California 
Agricultural…” 


December 
2003 


335 kWh/ac-ft (1,028 kWh/MG) for irrigation 
district pumping 


Calculated from statewide energy and 
water total estimates, Table 1 (Pg. vii) 


and Table 2 (Pg. xi) 


25 Goldstein 
(EPRI) 


“Water & 
Sustainability…” 


March 
2002 


197 kWh/ac-ft (605 kWh/MG) average for 
municipal groundwater wells 


Pg. 4-5 


26 SCVWD N/A Forthcomin
g 


650 kWh/ac-ft (1,996 kWh/MG) Per telephone conversation 







4 


Index 
No. Author Study Title Date Water-Related Energy Use Data Item Comments 


27 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


570 kWh/ac-ft (1,750 kWh/MG) assumption 
for San Diego County case study 


Pg. 34 


28 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


580 kWh/ac-ft (1,781 kWh/MG) for Los 
Angeles 


Pg. 11; citing 2003 Larry Dale report 
for NRDC 


29 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


740 kWh/ac-ft (2,272 kWh/MG) for 
Westlands Water District case study 


Pg. 11 


30 Wolff (PIER) “Quantifying the 
Potential…” 


July 2005 650 kWh/ac-ft  (1,996 kWh/MG) study 
assumption 


Pg. 28; Based on pump depths for San 
Diego County and Westlands Water 


District 


      


    Water Supply—Other/Misc.  


31 MWDSC N/A October 
2006 


175 kWh/ac-ft (537 kWh/MG) estimated 
generation on MWD system for East Branch 


SWP deliveries 


Raw data provided, via e-mail 


32 MWDSC N/A October 
2006 


295 kWh/ac-ft (906 kWh/MG) estimated 
generation on MWD system for West 


Branch SWP deliveries 


Raw data provided, via e-mail 


      


    Local Conveyance  


33 Goldstein 
(EPRI) 


“Water & 
Sustainability…” 


March 
2002 


39 kWh/ac-ft (120 kWh/MG) Figure 2-1; “raw water pumping” 
requirement for generic treatment plant 


34 WER work papers 2005 52 kWh/ac-ft (161 kWh/MG) Based on EBMUD data 
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No. Author Study Title Date Water-Related Energy Use Data Item Comments 


35 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


80 kWh/ac-ft (246 kWh/MG) for study 
assumption 


Pg. 34; “raw water lift to treatment 
plants” 


      


    Water Treatment  


36 Goldstein 
(EPRI) 


“Water & 
Sustainability…” 


March 
2002 


33 kWh/ac-ft (100 kWh/MG) Figure 2-1; Based on generic water 
treatment plant 


37 MWDSC N/A October 
2006 


30 kWh/ac-ft (92 kWh/MG) Per e-mail 


38 SCVWD N/A Forthcomin
g 


100 kWh/ac-ft (307 kWh/MG) Per telephone conversation 


39 WER work papers 2005 95 kWh/ac-ft (293 kWh/MG) Based on EBMUD data 


40 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


41 kWh/ac-ft (126 kWh/MG) for Perdue 
Treatment Plant (S.D.) 


Pg. 16 


41 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


48 kWh/ac-ft (147 kWh/MG) for Escondido-
Vista plant (S.D.) 


Pg. 16 


42 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


68 kWh/ac-ft (209 kWh/MG) for Levy plant 
(S.D.) 


Pg. 16 


      


    Water Distribution  


43 Goldstein 
(EPRI) 


“Water & 
Sustainability…” 


March 
2002 


391 kWh/ac-ft (1,200 kWh/MG ) average Figure 2-1 
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Index 
No. Author Study Title Date Water-Related Energy Use Data Item Comments 


44 SCVWD N/A Forthcomin
g 


320 kWh/ac-ft (982 kWh/MG) Per telephone conversation 


45 WER work papers 2005 223 kWh/ac-ft (686 kWh/MG) Based on EBMUD data 


46 Wilkinson “Methodology for 
Analysis…” 


January 
2000 


219 kWh/ac-ft (672 kWh/MG) average for 
Southern California 


Pg. 8; Citing 1992 QEI, Inc. Report for 
SCE 


47 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


170 kWh/ac-ft (522 kWh/MG) Pg. 17; Statewide average estimated in 
study 


48 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


215  kWh/ac-ft (660 kWh/MG) for Levy-Helix 
Water District in S.D. County; 430 kWh/ac-ft 


(1320 kWh/MG) in pressurized portion 


Pg. 17 


49 Wolff (PIER) “Quantifying the 
Potential…” 


July 2005 395 kWh/ac-ft (1,213 kWh/MG) study 
assumption 


Pg. 28 


      


    Wastewater Collection  


50 Goldstein 
(EPRI) 


“Water & 
Sustainability…” 


March 
2002 


46 kWh/ac-ft (140 kWh/MG) average for 
influent pumping 


Figure 3-3 


      


    Wastewater Treatment  


51 Quantec “Energy Efficient 
Local…” 


January 
2005 


506 kWh/ac-ft (1,554 kWh/MG) Weighted average calculated over 4 
plants from study data 
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Index 
No. Author Study Title Date Water-Related Energy Use Data Item Comments 


52 Rosenblum 
Environment


al 
Engineering 


(IEUA) 


“Potential Energy 
Efficiency…” 


August 
2005 


877 kWh/ac-ft (2,691 kWh/MG) Weighted average calculated over five 
plants from study data 


53 SBW 
Consulting 


(PG&E) 


“Energy 
Benchmarking…” 


February 
2002 


697 kWh/ac-ft (2,140 kWh/MG) Weighted average calculated over nine 
plants from study data (adjusted plant 


“f” for UV process) 


54 SCVWD N/A Forthcomin
g 


440 kWh/ac-ft (1,351 kWh/MG) Per telephone conversation 


55 WER work papers 2005 652 kWh/ac-ft (2,001 kWh/MG) Based on EBMUD data 


56 Wilkinson “Methodology for 
Analysis…” 


January 
2000 


652 kWh/ac-ft (2,002 kWh/MG) average for 
Southern California 


Pg. 8; Citing 1992 QEI, Inc. report for 
SCE 


57 Wilkinson “Methodology for 
Analysis…” 


January 
2000 


311 kWh/ac-ft (955 kWh/MG) for trickling 
filter 


Pg. 43; Citing Burton (1996 EPRI) 


58 Wilkinson “Methodology for 
Analysis…” 


January 
2000 


431 kWh/ac-ft (1,322 kWh/MG) for activated 
sludge 


Pg. 43; Citing Burton (1996 EPRI) 


59 Wilkinson “Methodology for 
Analysis…” 


January 
2000 


502 kWh/ac-ft (1,541 kWh/MG) for 
advanced treatment 


Pg. 43; Citing Burton (1996 EPRI) 


60 Wilkinson “Methodology for 
Analysis…” 


January 
2000 


622 kWh/ac-ft (1,911 kWh/MG) for 
advanced treatment with nitrification 


Pg. 43; Citing Burton (1996 EPRI) 


61 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


816 kWh/ac-ft  (2,505 kWh/MG) for Santee 
Basin plant 


Pg. 26 
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No. Author Study Title Date Water-Related Energy Use Data Item Comments 


62 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


1272 kWh/ac-ft (3,905 kWh/MG) for North 
City (San Diego) plant 


Pg. 26 


63 Wolff (PIER) “Quantifying the 
Potential…” 


July 2005 440 kWh/ac-ft (1,351 kWh/MG) study 
assumption 


Pg. 28; Citing Burton (1996 EPRI) for 
activated sludge 


      


    Wastewater Discharge  


64 Goldstein 
(EPRI) 


“Water & 
Sustainability…” 


March 
2002 


130 kWh/ac-ft (400 kWh/MG) for “no 
discharge” plants 


Pg. 3-7; For pumping to ponds or 
hillsides 


      


    Recycling  


65 Dale Document 
provided by 


NRDC 


2003 1500 kWh/ac-ft (4,605 kWh/MG) for San 
Diego project 


Page 13 


66 Dale Document 
provided by 


NRDC 


2003 2300 kWh/ac-ft (7,061 kWh/MG) for Orange 
County plant 


Page 13 


67 SCVWD N/A Forthcomin
g 


900 kWh/ac-ft (2,763 kWh/MG) Per telephone conversation 


68 Wolff (NRDC) “Energy Down 
the Drain” 


August 
2004 


940 kWh/ac-ft (2,886 kWh/MG) for North 
City recycling plant distribution 


Pg. 17 
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Last year, Energy Commission staff conducted a comprehensive multi‐stakeholder process that 
resulted in a study entitled “California’s Water‐Energy Relationship” (the “Water‐Energy 
Report” or “WER”) (California Energy Commission 2005) During the preparation of the WER, 
Energy Commission staff relied upon existing data sources to estimate both the magnitude and 
the intensity of the state’s water‐related energy consumption. Since water‐energy is a new area 
of study, data were not readily available in the form needed to definitively determine the extent 
of the water‐energy relationship for various customer and market segments, or for types of uses 
and end uses. As a result, staff needed to develop approaches to adjusting existing data to 
develop reasonable estimates. 


In order to identify a reasonable basis for allocating PIER R&D investments, the team needed 
first to understand the quality and characteristics of data relied upon by staff to produce the 
WER estimates. The study team interviewed Energy Commission staff and other stakeholders 
that participated in the development of the WER. Wherever possible, the team also reviewed 
any available work papers that documented the data sources and bases for adjustments that 
were made. Through this effort, the team identified and documented the methodologies that 
were employed to develop these preliminary estimates of both the magnitude of water‐related 
energy consumption and the relative energy intensities within various portions of the water‐use 
cycle. 


Bases for Current Estimates 


Chapter 1 of the WER summarized estimates of the magnitude (California Energy Commission 
2005, p. 8) and the relative intensity of water‐related energy use in California (California Energy 
Commission 2005, p. 11). The derivations of these estimates were reported in WER Appendix B, 
relative to magnitude, and WER Appendix C, relative to intensity  


The following discussion documents the study’s findings as to the methodologies that were 
employed by Energy Commission staff and WER stakeholders to derive the Baseline Estimates 
of Magnitude and Baseline Estimates of Intensity that were used to develop the WER estimated 
energy intensities of 4,000 kWh/MG for water in Northern California, and 12,700 kWh/MG for 
water consumed in Southern California (California Energy Commission 2005). 


Baseline Estimates of Magnitude 


The WER calculated and reported estimates of the magnitude of water‐related energy use in 
California a combination of two ways: 


• For sectors other than residential and commercial (i.e., industrial, agricultural and water 
pumping, mining, streetlights, and transportation‐communications‐utilities), the figures 
in Appendix B for total electricity usage by customer type (e.g., chemicals, lumber, 
crops, airports, etc., before the adjustment to estimate the “water‐related” portion, 
described below) are taken from SIC‐code based data provided by the state’s electric 
utilities to the Energy Commission. 


• For the residential and commercial sectors, the Energy Commission used demand 
forecasting modeling to estimate electricity usage by end use in each sector (e.g., water 
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heating, cooling, cooking, refrigeration, etc), by electric utility service area. These figures 
were then calibrated so that the total electric estimate for a customer sector in a utility 
service area matched that reflected in the historical SIC‐code based data provided to the 
Energy Commission by the electric utility. (A conversation with Andrea Gough, CEC, 
noted that historical SIC‐code based data were used directly for the other sectors 
because those sectors’ models do not incorporate sufficient end use level demand 
forecasting.).   


The end‐use (or customer type) category energy totals, by sector, were then adjusted by 
application of a “percent related to water” factor to the energy total for each end use (or 
customer type) category in each sector (e.g., 50% of residential dish washing energy was 
deemed to be related to water).  


Table C‐1: WER Appendix B Approach to Computing, Water‐Related Energy Use 


Sectors  Baseline Estimate  Adjustments 


Residential & Commercial Demand forecasting modeling 
for electric consumption by end 


use sector by electric utility 
service area, calibrated so 


sector totals match historical 
SIC code data 


Industrial, Agricultural & Other Energy consumption data by 
SIC code 


"% related to water" factor 
(used limited set of potential 
factors: 0%, 5%, 50%, 100%) 


 


 


The end‐use energy figures (adjusted for percent related to water) were then totaled across all 
sectors and end uses. The total unadjusted energy across all sectors and end‐use categories 
sums to an amount that ties to the total statewide energy usage reflected in Energy Commission 
data. (250,494 GWh for California 2001 energy consumption in WER Appendix B vs. 250,241 
GWh in CEC internet data found at: 
http://www.energy.ca.gov/electricity/consumption_by_sector.html).) These figures are 
presented in WER Appendix B. 


Energy Commission staff indicated that they encountered the following issues during the 
compilation of the energy magnitudes reported in WER Appendix B that were then used to 
prepare WER Table 1‐1, “Water‐Related Energy Use in California in 2001”. 


• The classification methodology used by the utilities is not transparent. Energy 
Commission staff requested utilities to assign customer‐related industry codes to 
particular accounts to increase consistency. However, staff does not know what 
assumptions were applied in making these assignments. 
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• The “percent related to water” factors for various customer types or end uses were 
based on a combination of professional judgment and input from water and energy 
utilities and industry stakeholders, but in some instances still are only rough estimates. 


To alleviate potential uncertainties associated with SIC‐code reporting, Energy Commission 
demand modeling output was used where available (residential and commercial sectors), but 
calibrated to the total energy reported by utility by sector. For other sectors, utility data were 
used as reported by customer type. With respect to estimating the percent of energy that is 
“water related”, a consensus approach among stakeholders was employed to come up with 
estimates by customer type and/or end use, but did not involve detailed analysis due to 
limitations in time and data. A limited set of assumed factors were used (0%, 5%, 50%, 100%). 


Another area of concern related to the categories that reflect agricultural uses and water 
pumping. The primary issue is that energy consumption attributable to agricultural use and 
supply and urban water pumping are reported on a combined basis(California Energy 
Commission 2005, Appendix B, p. 105, sector AG & WP) While the combined total appeared 
reasonable, the data in WER Appendix B relative to agriculture (i.e., “crops”, “irrigation water 
pumping”, and “livestock”) may be understated. (Following conversations with Gary Klein of 
the Energy Commission and Dan Howes of the Irrigation Training and Research Center [ITRC], 
“crops” and “irrigation water pumping” were both given percent related to water factors of 1.0, 
and “livestock” was given a factor of 0.50. The total agricultural water‐related energy in 
Appendix B came to 6,161 GWh. Data used from the ITRC put total agricultural water‐related 
energy at 10,560 GWh; see WER, Table 1‐4, citing Burt et al. 2003. See also the discussion on 
page 5 of this Appendix C, related to a necessary 400 GWh adjustment in CEC’s use of ITRC 
data.)  


In order to estimate the allocation of energy among agricultural vs. urban water pumping for 
this one category, staff worked with the ITRC to estimate agricultural uses, and then netted that 
number from the total reported energy to estimate energy attributable to urban water pumping. 
(The 10,560 GWh total for agricultural water pumping shown in WER Table 1‐4 [4,499 GWh for 
on‐farm groundwater pumping, plus 2,873 GWh for on‐farm booster pumping, plus 3,188 GWh 
for four items composing agricultural water supply and treatment, such as  irrigation district 
conveyance and pumping] was netted from the 18,114 GWh reported for “AG & WP” in 
Appendix B, leaving a balance of 7,554 GWh that was deemed attributable to “urban water 
supply and treatment” as shown in WER Table 1‐1.) This methodology for determining that 
allocation was deemed the “best available” at the time.  


Potential Refinement of WER Estimates 


Discussions with Energy Commission staff and WER stakeholders and review of the WER 
methodology indicated potential improvements in data collection and reporting.  


Data Reporting and Analysis 


1. Disaggregate SIC‐Code Categories. For the industrial sector customer types, apply the 
“percent related to water” method to individual SIC‐code categories rather than aggregated 
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SIC‐code categories (e.g., analyze separately the constituents of the “chemicals” category, such 
as pigments, plastics, fertilizers, etc.). 


2. Review assignment of “percent water related” factors with Energy Commission demand 
forecasting staff. Potential adjustments to the “percent water related” factors could be 
warranted, but would require further coordination with demand modelers. It should be noted 
that detailed review of the components of end‐use categories (e.g., dishwashers vs. ovens within 
the commercial “cooking” end use category) does not appear possible due to data limitations. In 
addition, revisit certain end uses to consider removing from “water‐related” items those that 
may not “consume” water, such as clothes drying. 


3. Obtain Detailed Descriptions from Utilities of Procedures for Account Segregation by SIC‐
Code. Further understanding of the utility process for assigning accounts to specific SIC codes 
could be helpful in understanding the nature of the energy use by SIC code, and in estimating 
“percent water related” factors. In addition, any “mislabeling” (e.g., small accounts for 
irrigation potentially being considered to be commercial rather than agricultural) could be 
addressed or understood. 


In addition, some adjustments to WER estimates of electricity magnitudes by market sector 
were indicated. Following is the result of these adjustments. 


Table C‐2: Potential Adjustments to WER Table 1‐1, Water‐Related Energy Use in California in 
2001 


  Electricity (GWh) 


  WER Table 1-1  Adjusted 


Water Supply and Treatment 


Urban 7,554 7,583[1], [2] 


Agricultural 3,188 2,788[1] 


End Uses 


Agricultural 7,372 7,372[2] 


Residential 


Commercial 


Industrial 


27,887 28,258[2] 


Wastewater Treatment 2,012 2,012 


     


Total Water-Related Energy Use 48,013 48,013 
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  Electricity (GWh) 


  WER Table 1-1  Adjusted 


   


Total California Energy Use 250,494 250,494 


Percent 19.2% 19.2% 


 


The above reallocations resulted in modest changes to the relative magnitudes by segment of 
the water‐use cycle. However, the total magnitude of water‐related energy did not change. 


Bases for Adjustments 


[1] Agriculture/Water Pumping Breakdown. Because of the process by which energy 
requirements for urban water supply and treatment were determined (i.e., as a residual after 
subtracting agricultural water‐related energy from a total), certain adjustments to the 
agricultural energy figures could require related changes in the urban water supply energy 
figure. One such adjustment relates to the 400 GWh shown in WER Table 1‐4 for “conveyance to 
irrigation districts by the Western Area Power Administration”. It appears that this information 
category was provided by ITRC for a purpose other than to be rolled into the ITRC totals 
reflected in its December 2003 report (i.e., 10,160 GWh),.as the 400 GWh was already included in 
the 10,160 GWh (Burt et al. 2003, Table 1, page vii and conversation Dan Howes of the ITRC). 
Thus, the 10,560 GWh figure in WER Table 1‐4 should be 10,160 GWh. (Note that the 400 GWh 
is within the “confidence interval” of +/‐ 10% for the 10,160 GWh specified in the ITRC Report 
[Burt et al. 2003, pg. vii]). Correspondingly, the 3,188 GWh figure in Table 1‐1 for agricultural 
“water supply and treatment” should be 2,788 GWh, and the residual‐calculated figure in Table 
1‐1 for urban “water supply and treatment” should be 7,954 GWh rather than 7,554 GWh 
(subject to further adjustment as described in the next paragraph). 


[2] Livestock/Commercial Breakdown. The livestock figure of 608 GWh in WER Appendix B is 
likely composed of some “agricultural” (water pumping for crops, per ITRC definition) and 
some “commercial” (other water pumping, e.g., for cleaning) components. The ITRC agriculture 
figure (10,160 GWh, per prior adjustment) would contain only the “agricultural” component of 
the livestock energy figure. (A conversation with Dan Howes of ITRC noted that the footnote 1 
to WER Table 1‐4 should have said that excluded uses were those that are considered to be 
commercial.) Thus, any “commercial” water‐related energy relative to livestock would not be 
included in the ITRC “agriculture” water‐related energy figure. To the extent of such 
“commercial” water‐related livestock energy, an adjustment would need to be made to WER 
Table 1‐1 to deduct that amount from urban “water supply and treatment” (since it would be 
included there by implication due to the calculation of the urban number as a residual), and 
added to the commercial end‐use category. There is no definitive way to estimate the 
components within the livestock industry code, but assuming that 50% of the “dairy farms” 
category (making up 404 of the 608 GWh), of the “beef except feedlot” category (making up 59 
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of the 608 GWh), and of the horses category (making up 10 of the 608 GWh), totaling 237 GWh, 
and no other categories, are related to water pumping for crops, then the remaining 371 GWh of 
“commercial” water‐related energy for livestock would need to be deducted from urban “water 
supply and treatment” and added to commercial end‐use. The adjusted figures would be 7,583 
GWh for urban “water supply and treatment” (also including the prior 400 GWh adjustment), 
and 28,258 GWh for “residential, commercial, industrial” end use. 


Typographical Error. The reference to 58% of all water‐related electricity being for combined 
agricultural, residential, commercial and industrial end uses on page 12 of the WER should be 
73%; the 58% figure did not include agricultural end uses, per WER, page 9. 


Review of Magnitude Estimates for Water‐Related Natural Gas and Diesel Energy Use 


The same potential refinements related to data reporting and analysis for electric energy use, 
i.e., disaggregation of SIC‐code categories, review of “percent water related” factors, and utility 
account segregation process clarity, also are relevant to the estimation of the water‐related 
natural gas usage amounts. 


In addition, an area of worthwhile future review relates to the estimation of the electricity 
equivalent for the water‐related natural gas and diesel fuel usage amounts as currently reflected 
in WER Table 1‐5, “Estimates for Diesel and Natural Gas Engine Driven Water Pumping in 
California Agriculture” (California Energy Commission 2005 p. 14). At present, there is a 
significant unexplained deviation between the 1,231 GWh of equivalent electricity shown in 
Table 1‐5 for natural gas and diesel fuel driven agricultural pumps, and a figure of 2,344 GWh 
that appears to be a reasonably derived theoretically equivalent amount based on the ITRC 2003 
Report (Burt et al. 2003). The 2,344 GWh reflects the sum of the non‐electric on‐farm 
groundwater pumping in Table B‐11 of the ITRC 2003 Report and the non‐electric on‐farm 
booster pumping in Table B‐15 of that report. 


Baseline Estimates of Intensity 


The WER used the following data to provide the proxy estimates of energy intensity for the 
major segments of the water‐use cycle as contained in WER Table 1‐3 (California Energy 
Commission 2005 p. 11): 


Table C‐3: WER Table 1‐3 
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Supply/Conveyance 


For Southern California, the WER uses 8,900 kWh/MG, approximately the average of the energy 
intensities for the termini of the East Branch (Lake Perris, just beyond Devil Canyon 
Powerplant, about 9,931 kWh/MG) and the West Branch (Castaic Lake, about 7,918 kWh/MG) of 
the State Water Project, as the proxy energy intensity of “Southern California’s dominant and 
marginal water source” (California Energy Commission 2005 p. 113).. 


For Northern California, the WER uses 150 kWh/MG, deemed the raw water pumping 
requirements for surface water treatment (California Energy Commission 2005, pg 111‐112, 
citing Goldstein and Smith 2002, Figure 2‐1). 


Water Treatment 


The WER uses a figure of 100 kWh/MG for treating surface water contained in the 2002 EPRI 
report (California Energy Commission 2005, pg 116, and Figure C‐2 and Table C‐3, citing 
Goldstein and Smith 2002, which cites Burton 1996). 


Water Distribution 


The Report uses a figure of 1,200 kWh/MG for distribution contained in the 2002 EPRI report 
(California Energy Commission 2005, pg 116, and Figure C‐2 and Table C‐3, citing Goldstein 
and Smith 2002, which cites Burton 1996).  


Wastewater Treatment 


The Report uses a figure of 2,500 kWh/MG for wastewater treatment, reflecting the rough 
average of seven figures summarizing various studies analyzing treatment plant energy 
intensities or estimates of intensities (California Energy Commission 2005 p. 116 and Table C‐5). 


Limitations of Current Estimates 


The main limitation cited in the WER relative to specifying proxies for energy intensities for 
portions of the water‐use cycle is the inherent variability in intensities, depending on factors 
often tied to geography, such as varying sources of water for water treatment, varying levels of 
gravity‐fed vs. pumping dependent water distribution systems and wastewater collection and 







8 


discharge systems, and varying levels of treatment type and plant size for wastewater treatment 
systems. The WER recognized that additional research would be needed to assess regional 
water‐energy characteristics (California Energy Commission 2005 p. 109). Section 4 outlines a 
plan to incorporate such regional distinctions into a refined proxy structure. 







9 


 


Adjustments Made in the WER to Account for Limitations of Current Estimates 


For simplicity, the WER used single data points for the estimated energy intensities for the four 
major portions of the water‐use cycle (supply/conveyance, water treatment, distribution, and 
wastewater treatment), though with different figures used for Northern and Southern 
California for the supply/conveyance intensity.  


Supply/Conveyance. The WER focused on import conveyance as the sole marginal supply 
option for Southern California (excluding, for example, a proxy for groundwater pumping), 
referring to data limitations as well as the primacy of surface water. For Northern California 
supply, the WER used surface water plus modest conveyance pumping as the sole marginal 
supply source (excluding, for example, a proxy for import conveyance in Northern California). 


Treatment, Distribution and Wastewater. The WER assumed low variability and no significant 
regional differentiation for these segments (California Energy Commission 2005 p.12). 
However, the estimates for these segments are still single data points as opposed to a 
breakdown of values to correspond to different possible characteristics (e.g., different systems, 
processes and/or technologies) for these segments. The WER also provides proxies only relative 
to “urban” water systems (California Energy Commission 2005, Table 1‐3), excluding water 
used for agricultural end uses. These issues of multiple potential proxies to account for different 
geographic or jurisdictional bases for proxy use will be discussed later in this report relative to a 
plan for further refinement of the structure of the intensity proxies. The remaining review in 
this section will focus on methodological issues and potential refinements with respect to the 
WER proxies as they are currently structured. 


Potential Refinement of Current Estimates 


Based on discussions with staff and key stakeholders, as well as review of data sources and 
methodologies, the following adjustments to the WER estimates of energy intensity by segment 
of the water‐use cycle are recommended for consideration: 


Table C‐4: Potential Adjustments to WER Table 1‐3, Electricity Use in Typical Urban Water 
Systems 


  Northern California (kWh/MG) Southern California (kWh/MG)


  WER  Adjusted  w/Losses  WER  Adjusted  w/Losses 


Water Supply and Conveyance 150 1,811[2] 2,117[5] 8,900 8,324[1] 9,727[5] 


Water Treatment 100 n/a[3] 111[5] 100 n/a[3] 111[5] 


Water Distribution 1,200 n/a[3] 1,272[5] 1,200 n/a[3] 1,272[5] 


Wastewater 2,500 1,911[4] 1,911 2,500 1,911[4] 1,911 


Total 3,950 5,022 5,411 12,700 11,535 13,022 
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Bases for Adjustments: 


[1] Supply and Conveyance—Southern California. The Southern California supply and 
conveyance proxy in the WER is based on the simple average of East Branch and West Branch 
State Water Project energy intensity (approximately the average of 9,900 kWh/MG East and 
7,900 kWh/MG West, or 8,900 kWh/MG). By accounting for the different water volumes on the 
two SWP branches (estimated at 55% East and 45% West, based on a review of historical 
distributions and DWR forecasts), a weighted average figure would be 9,028 kWh/MG. An 
additional adjustment to the Southern California supply and conveyance proxy is warranted 
due to the existence of hydro generation on the conveyance system of the Metropolitan Water 
District of Southern California. Such generation contributes about 906 kWh/MG on the West 
Branch and about 540 kWh/MG on the East Brach (based on 2005 SWP water flow and 
generation data provided by MWD), reducing the net energy intensities and yielding a revised 
weighted average intensity of 8,324 kWh/MG. An additional refinement to this figure will be 
discussed below, regarding “losses in water cycle segments”. 


[2] Supply and Conveyance—Northern California. The Northern California supply and 
conveyance proxy could be refined by looking at SWP imported water as the marginal supply 
source rather than surface water with modest conveyance; this change would recognize that for 
many suppliers, the marginal water supply would be more energy intensive than local or 
gravity‐fed surface water, and would be more consistent with the approach for Southern 
California. An indicative proxy using this approach would be about 1,811 kWh/MG (or 590 
kWh/ac‐ft), based on a representative weighted average of San Francisco Bay Area, Central 
Coast and San Joaquin Valley deliveries.(Based on SWP energy intensities for North Bay [615 
kWh/ac‐ft, average for Napa, Benicia and Vallejo pumping from Cordelia], South Bay [1,093 
kWh/ac‐ft for South Bay Aqueduct pumping], Central Coast [1,027 kWh/ac‐ft], the weighted 
average of pumping for deliveries at Las Perillas [511 kWh/ac‐ft] and Polonio [2,826 kWh/ac‐ft], 
and San Joaquin Valley [492 kWh/ac‐ft], the weighted average for deliveries at Check 21 [434 
kWh/ac‐ft], Buena Vista [676 kWh/ac‐ft], Teerink [971 kWh/ac‐ft] and Chrisman [1,610 kWh/ac‐
ft], weighted by 2000 delivery volumes to these points.) 


An additional refinement to this figure will be discussed below, regarding “losses in water cycle 
segments”. 


[3] Water Treatment and Distribution. The figures of 100 kWh/MG for water treatment and 
1,200 kWh//MG for distribution appear to be reasonable proxies in the current structure, but 
subject to refinements to be discussed below, regarding “losses in water cycle segments”. 


[4] Wastewater Treatment. The 2,500 kWh/MG figure used in the WER was based on seven 
figures that were used to present a range of wastewater treatment energy intensities. The 
average of the seven figures was about 2,483 kWh/MG, and the range was from 1,911 to 2,971 
kWh/MG. Because of certain refinements that could be appropriate for the calculation of certain 
of the seven figures (or simply uncertainties), it appears appropriate to instead rely on the 1,911 
kWh/MG figure (California Energy Commission 2005, Table C‐5, note E, citing Wilkinson 2000, 
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citing Burton 1996. Goldstein 2002 also contains the 1,911 kWh/MG figure, as well as a table 
(Table 3‐1, pg 3‐5) summarizing data from Burton 1996 showing a range of energy intensities by 
treatment plant size (6 sizes) for four levels of treatment) as the proxy for wastewater treatment 
within the existing proxy structure, but subject to refinement to be discussed below, regarding 
“losses in water cycle segments”. The 1,911 kWh/MG figure was intended to be a representative 
proxy for plants using “advanced wastewater treatment with nitrification”, based on EPA 
projections for the number of treatment plants by varying sizes, and the related energy intensity 
estimates. (Conversation with Frank Burton). The issues with some of the other figures 
contained in WER Table C‐5 are summarized below. 


  a. Inland Empire Utilities Agency. Examination of the data work papers indicates that a 
downward adjustment of the 2,971 kWh/MG figure may be appropriate. Data in a report 
provided by IEUA in August, 2005 relative to the California Local Energy Efficiency Program 
(CaLEEP) indicates that the energy intensity for the five subject treatment plants would be 
approximately 2,690 kWh/MG. (See Table 1, pg 14 of August 30, 2005 report on “Potential 
Energy‐Efficiency Opportunities at IEUA Wastewater Treatment Plants RP‐1, RP‐2, RP‐5, and 
CCWRF” (http://www.caleep.com/docs/pilots/ieua/WWTP%20EE%20Analysis.pdf) 


  b. City of Santa Rosa. As referenced in note B of WER Table C‐5, the 2,920 kWh/MG 
figure for the City of Santa Rosa is based on a study of the Laguna Wastewater Treatment Plant. 
The 2,920 kWh/MG figure was the weighed average of flows with minimal outflow pumping 
requirements (1,794 kWh/MG) and flows for irrigation use that required significant outflow 
pumping requirements (3,654 kWh/MG); exclusion of such a significant site‐specific factor 
seems warranted. Further, the study results were based on an assumed average power price 
that appears to have been understated relative to reviewed data; in that study’s methodology, 
understatement of the power price would overstate the amount of electricity consumed, and 
therefore overstate the energy intensity. (Table B‐7 of the Sonoma County August 2002 
Greenhouse Gas Emission Analysis cited in note B of WER Table C‐5 assumes an average power 
price for consumed electricity of 6.02 cents/kWh; work paper data indicates an average power 
price, 2003‐2004, of 9.22 cents/kWh. Study results, therefore, could potentially be overstated.) 


  c. Metropolitan Water District. The figure of 2,655 kWh/MG shown relative to 
Metropolitan Water District service area wastewater treatment plants appears to be the simple 
average of the high (3,840 kWh/MG) and low (1,470 kWh/MG) figures shown in note D to WER 
Table C‐5. The distribution of plants and plant flow volumes for these plants was not available 
for review at this time, but it is plausible that a weighted average of the set of plants by flow 
volumes would be less than the simple average of the high and low plants, since more volumes 
presumably flow through larger, less energy intensive plants. 


  d. Energy Down the Drain. The 2,302 kWh/MG figure shown in WER Table C‐5 is the 
average of the 1 MG/day plant and the 100 MG/day plant data as shown in NRDC’s “Energy 
Down the Drain” (Wolff et al. 2004). (The table referenced on page 26 of Wolff et al. 2004 
basically restates a portion of Goldstein and Smith 2002 Table 3‐1 in kWh/ac‐ft rather than 
kWh/MG.)  
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As noted in footnote 39, the 2002 EPRI report includes data for six wastewater treatment plant 
sizes, ranging from 1 MG/day to 100 MG/day; the 1,911 kWh/MG figure used in the 2002 EPRI 
report as the unit electricity requirement for advanced treatment plants with nitrification was a 
representative proxy over the six plant size estimates (Wolff et al. 2004, p. 17) and should be 
superior to the 2,302 kWh/MG figure which would not address the higher level of overall flow 
volumes that would be associated with the larger plant size. 


  e. Energy Benchmarking Secondary Wastewater Treatment (PG&E). This study of nine 
municipal wastewater treatment plants produced a range of energy intensity estimates, from 
1,073 to 4,630 kWh/MG. The simple average of the nine data points comes to 2,600 kWh/MG 
(the WER figure summarizing this study was 2,625 kWh/MG). The 4,630 kWh/MG figure, 
however, relates to a plant that has ultraviolet disinfection added, and the study notes the 
particularly high energy consumption of this plant; removing that component of energy would 
lower that plant’s energy intensity to 3,354 kWh/MG (see SBW Consulting 2002, Table 3, pg 5, 
indicating that 23% of plant “f” energy is for UV processes). A recalculated simple average 
would then come to 2,480 kWh/MG. In addition, because the plants have different volume 
flows, a weighted average by flow volume would be an appropriate alternative, and that 
weighted average (after the removal of the ultraviolet process energy) would come to 2,140 
kWh/MG. 


[5] Losses in Water Cycle Segments. Since the purpose of the energy intensity proxies for the 
different segments of the water‐use cycle is to enable an estimation of the effect of conserving 
water at the customer meter, the proxies should be adjusted to account for any changes in water 
volume over the course of the water‐use cycle relative to a given volume at the customer meter. 
For example, losses due to evaporation, seepage, and leakage that may occur during the 
conveyance, water treatment, and distribution segments will have the effect of increasing the 
effective volume of water supply needed to deliver a given water volume to the end user. In 
addition, because not all water delivered to an end user will ultimately end up as inflow to a 
wastewater treatment plant, “losses” during end use (e.g., for landscape irrigation) will have 
the effect of decreasing the effective volume of water needing wastewater treatment for a given 
water volume delivered to the end user. 


While the data are somewhat slim, it appears that the following loss factor estimates are 
reasonable: 


• Conveyance on SWP: 5% (See Wolff et al. 2004, pg 11, citing unofficial SWP estimates 
and Central Valley Project modeling assumptions at 5%) 


• Water Treatment: 5% (See Wolff et al. 2004, pg 71, specifying a 5% treatment loss factor 
for its San Diego County Water Authority case study 


• Water Distribution: 6% (See Wolff et al. 2004, pg 71, specifying a 7% distribution loss 
factor for its San Diego County Water Authority case study. Also, see pg 17, urban 
distribution system losses typically range from 6% to 15%). 


These factors would be applied additively backwards from end use delivery (to effectively 
account for increased water volumes to cover downstream losses), so that the distribution 
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intensity would be increased by 6%, the treatment intensity would be increased by 
approximately 11.3% (for the additional 5% on treatment), and the conveyance intensity would 
be increased by approximately 16.9% (for the additional 5% on conveyance). 


Adjusted Proxies for Energy Intensity by Segment of the Water‐use cycle 


Applying these factors to the proxies as adjusted in refinements described above yields the 
following adjusted proxies: 


   


  Supply and Conveyance 


    Northern California:  2,117 kWh/MG 


    Southern California:  9,727 kWh/MG 


Water Treatment:  111 kWh/MG 


Distribution:    1,272 kWh/MG 


With respect to wastewater treatment, the most direct adjustment to account for the portion of 
water delivered to end users that would not require wastewater treatment would be to simply 
segregate the wastewater proxy into two categories, either applicable or non‐applicable. Thus, 
water for “indoor” use (that which requires wastewater treatment) would be subject to the 
wastewater treatment energy intensity proxy, while water for “outdoor” use (that which does 
not require wastewater treatment) would not be subject to the wastewater treatment energy 
intensity proxy. If an average applicable wastewater treatment energy intensity proxy were 
desired, a 50% factor could be used to approximate the indoor/outdoor split (this would be 
considered a general average, since actual values would vary with geography) (The San Diego 
County Water Authority case study in Wolff et al. 2004 incorporated a 46% factor for end use 
water entering the wastewater system. The 1999 American Water Works Foundation Research 
Foundation “Residential End Uses of Water” study found that approximately 60 percent of 
residential water comes from outdoor uses [cited in California Department of Water Resources 
2005 Vol 2, p. 22‐2]. Also, 50% could be an average “rule of thumb”, per conversation with 
Robert Wilkinson.), yielding an adjusted wastewater treatment energy intensity proxy of 955 
kWh/MG.) 


Total Effect of Potential Refinements. Incorporating the above potential refinements would 
yield the following revised proxies for indoor vs. outdoor water uses in Northern California vs. 
Southern California: 
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Table C‐5: Potential Refined Energy Intensity Proxies 


  
Northern 
California 


Southern 
California 


Northern 
California 


Southern 
California 


   (indoor)  (indoor)  (outdoor)  (outdoor) 


   kWh/MG  kWh/MG  kWh/MG  kWh/MG 


Water Supply and 
Conveyance  2,117  9,727  2,117  9,727 


Water Treatment  111  111  111  111 


Water Distribution  1,272  1,272  1,272  1,272 


Wastewater Treatment  1,911  1,911  0  0 


Regional Total  5,411  13,022  3,500  11,111 
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Appendix E

Supporting Documentation for Technical Justification of Project Physical Benefits







This Appendix provides background documentation referred to in Attachment 7.



This Appendix E includes the following documents in the identified upload packages: Att7_IG2_TechJust_2of2

1. [bookmark: _GoBack]Anza Garden_redshank_pict.jpg

2. Anza Garden_Est_unmetered_landscape_water_use.pdf

3. RW HOA CEC-50-2006-118.pdf

4. RH HOA_Water_Audit_and_Area_Report_Rainbow_Canyon_Easement_A-11-21-11[1].pdf

5. GHG Output rates_EPA 09_RW HOA.pdf

6. Energy Almanac_CAElectricityEnergyGeneration_RW HOA.pdf

7. Calflora_What_Grows_Here_Detail_-_Riverside_County.pdf

8. 6_30_11_Final RCWD 2010 UWMP.pdf
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Home electricity electricity generation


California Electrical Energy Generation


California Electrical Energy Generation, 1997 to 2011*
Total Production, by Resource Type


(Gigawatt Hours) 


2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997


California 
Generation 
plus Net 
Imports:


284,953 290,519 298,827 307,183 304,517 298,096 289,086 289,979 279,774 274,290 266,582 246,876 243,077 244,576 230,243


Hydroelectric 42,727 34,308 29,196 24,446 27,094 48,535 40,240 34,448 36,327 31,318 24,909 42,053 41,627 48,757 41,400


Nuclear 36,666 32,214 31,509 32,482 35,698 32,036 36,155 30,241 35,594 34,353 33,294 43,533 40,419 41,715 37,267


In-State 
Coal


3,120 3,406 3,735 3,977 4,217 4,190 4,283 4,086 4,269 4,275 4,041 3,183 3,602 2,701 2,276


Oil 36 52 67 92 103 134 148 127 103 81 379 449 55 123 143


Natural Gas 90,751 109,752 117,208 122,906 120,265 109,141 97,103 105,183 94,522 92,658 115,695 106,878 84,703 82,052 74,341


Geothermal 12,685 12,740 12,907 12,907 13,029 13,093 13,292 13,494 13,329 13,396 13,525 13,456 13,251 12,554 11,950


Biomass 5,777 5,798 5,968 5,819 5,658 5,716 6,027 6,074 6,060 6,192 5,701 6,086 5,663 5,266 5,701


Wind 7,594 6,172 6,249 5,724 5,570 4,902 4,084 4,258 3,316 3,546 3,242 3,604 3,433 2,776 2,739


Solar 1,058 908 850 733 668 616 660 741 759 851 836 860 838 839 810


Other 0 0 7 25 0 19 12 39 95 25 26 0 0 230 896


Direct Coal 
Imports**


13,032 13,119 13,556 14,463 14,417 14,452 24,114 24,504 23,148 23,653 23,699 23,877 22,802 22,570 22,411


Other 
Imports***


71,508 72,050 77,575 83,608 77,799 65,263 62,967 66,785 62,253 63,941 41,235 2,897 26,685 24,993 30,310


Governmental 
and Utility-
Owned In-
State 
Generation:


93,912 86,355 81,877 79,354 83,015 91,756 83,252 71,210 76,391 70,455 67,045 99,733 97,688 121,955 119,961 


Hydroelectric 34,427 28,256 24,345 20,666 23,194 39,969 33,200 28,956 29,970 26,366 21,432 41,001 40,593 47,326 40,122 


Nuclear 36,666 32,214 31,509 32,482 35,698 32,036 36,155 30,241 35,594 34,353 33,294 43,533 40,419 41,715 37,267 


In-State 
Coal


- - - - - - - - - - - - - - -


Oil 30 35 45 53 53 51 58 51 41 43 123 157 55 123 143 


Natural Gas 21,848 24,954 25,052 25,175 23,092 18,727 12,837 10,814 9,591 8,537 11,198 13,747 14,995 27,699 37,048 


Geothermal 858 846 903 947 975 970 997 1,140 1,190 1,150 996 1,252 1,543 5,009 5,302 


Biomass 37 38 18 28 - - 2 6 4 4 - 34 73 80 71 


Wind - - - - - - - - - - - 7 7 3 6 


Solar 45 10 5 3 2 2 2 2 2 2 3 3 3 2 2 


Other - - - - - - - - - - - - - - -


Commercial In
-State 
Generation:


106,503 118,996 125,819 129,758 129,286 126,626 118,754 127,480 117,982 116,240 134,603 120,369 95,903 75,058 57,561 


Hydroelectric 8,300 6,052 4,851 3,780 3,899 8,566 7,040 5,492 6,357 4,952 3,477 1,052 1,035 1,430 1,277 


Nuclear - - - - - - - - - - - - - - -


In-State 
Coal


3,120 3,406 3,735 3,977 4,217 4,190 4,283 4,086 4,269 4,275 4,041 3,183 3,602 2,701 2,276 


Page 1 of 2Electricity Forecasts


3/25/2013http://energyalmanac.ca.gov/electricity/electricity_generation.html







Oil 6 17 22 39 51 83 90 76 62 38 256 293 - - -


Natural Gas 68,903 84,798 92,157 97,731 97,172 90,415 84,266 94,368 84,931 84,121 104,497 93,130 69,708 54,354 37,292 


Geothermal 11,826 11,894 12,004 11,960 12,054 12,123 12,295 12,354 12,139 12,246 12,528 12,204 11,708 7,546 6,648 


Biomass 5,740 5,760 5,950 5,792 5,658 5,716 6,025 6,068 6,057 6,188 5,701 6,052 5,590 5,186 5,630 


Wind 7,594 6,172 6,249 5,724 5,570 4,902 4,084 4,258 3,316 3,546 3,242 3,597 3,426 2,773 2,733 


Solar 1,013 898 845 730 666 614 658 739 757 848 834 857 835 837 808 


Other 0 0 7 25 - 19 12 39 95 25 26 - - 230 896 


Energy 
Exports:


5,146 5,054 4,629 5,064 5,586 5,056 5,685 4,825 6,026 6,534 14,854 N/A N/A N/A N/A 


Pacific 
Northwest


1,133 1,809 1,871 2,242 2,620 2,518 2,061 1,532 1,471 1,020 5,846 N/A N/A N/A N/A 


Pacific 
Southwest


4,013 3,245 2,759 2,822 2,966 2,539 3,623 3,292 4,555 5,514 9,007 N/A N/A N/A N/A 


Energy 
Imports:


89,686 90,223 95,760 103,136 97,802 84,771 92,766 96,113 91,427 94,128 79,787 N/A N/A N/A N/A 


Pacific 
Northwest


28,851 26,486 21,800 26,201 27,289 22,321 22,347 22,363 23,775 28,206 12,672 N/A N/A N/A N/A 


Pacific 
Southwest


60,835 63,737 73,960 76,935 70,514 62,450 70,419 73,750 67,652 65,921 67,114 N/A N/A N/A N/A 


Net Energy 
Imports 
(Imports less 
Exports):


84,539 85,169 91,131 98,072 92,217 79,714 87,081 91,289 85,401 87,594 64,933 26,774 49,487 47,563 52,720 


Pacific 
Northwest


27,718 24,677 19,929 23,959 24,669 19,803 20,286 20,831 22,303 27,186 6,826 18,777 26,051 19,428 25,204 


Pacific 
Southwest


56,821 60,492 71,201 74,113 67,547 59,911 66,795 70,458 63,097 60,408 58,107 7,997 23,436 28,135 27,517


* Note: The data in this table is based on corrections and updates as of August 1, 2012.


** Note: The "Direct Coal Imports" category is based on reported ownership shares and contractual arrangements for power purchases by California utilities. Due to 
legislative changes required by Assembly Bill 162 (2009) and to simplify the characterization of coal power generation, only Utah's Intermountain Power Project and 
Nevada's Mohave Generation Station (closed as of 2006) are included in the reported "Direct Coal Imports" for 1997 through 2011 on this table. A more detailed 
analysis of the role of coal-based power generation within California is outside the scope of this table. The California Air Resources Board is currently undertaking the 
task of identifying the fuel source of all imported power into California. When comparing coal and other power imports over time, the best approach is to compare the 
combined value of both "Direct Coal Imports" and "Other Imports." 


*** Note: In this tabulation, generation located physically out-of-state is included in the energy imports category. The energy imports and exports include all electricity 
flows in and out of the state as reported by four California Balancing Authorities: California Indendent System Operator, Los Angeles Department of Water and 
Power, Imperial Irrigation District, and Sacramento Municipal Utility District plus generation at five out-of-state power plants that are within one or more of these 
Balancing Authorities' control areas but are physically located outside California. These plants include Intermountain Power Plant in Utah, Mohave Generation Station 
in Nevada (now closed), Caithness Dixie Valley Valley Plant in Nevada, Termoelectrica de Mexicali Plant and InterGen's La Rosita Plant both of which are in Mexico. 
Power generated by these plants are not typically reported on Balancing Authorities control area imports and exports categories, hence their inclusion in this 
methodology.
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Water Audit and Area Report 


 


For 


 


Rainbow Canyon HOA 


Temecula, Calif. 


 


November 20, 2011 


 


 


 
 


 
Performed by 


Ron Stuart, CLIA #62595 


Sponsored by 


Adams Landscaping, Inc. 







 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







Sprinkler System Performance  


Evaluation 
 


 


Controller A 
Clubhouse Drive, Temecuala, CA 92592 


 


 


Executive Report 
The Rainbow Canyon Easement is a Metropolitan Water District Easement and is a part 


of a 23 year old community. The design is very basic consisting of predominantly large 


turf areas set between the rear of homes and traversing from Pachanga Parkway heading 


South West across Clubhouse Drive and ending at the Temecula Creek Inn Golf Course. 


It has been designed with a utility trail that meanders slightly across the length which is 


used by the public for daily walking and related exercises. Since it was installed so long 


ago it was not installed to any type of water conservation standard. The rotor heads along 


each fence line vary from 5’-12’ off the fencing and the heads spin backward to catch the 


turf behind them. The head layout also does not compensate for the trail and merely spray 


completely over it to achieve head to head coverage. 


 


 
 


No current soils analysis has been obtained but the soil appears to be Clay Loam with an 


estimated infiltration rate of fair to slow. The infiltration rate is approximately .20 inches 


/hour assuming no compaction or thatching. The water holding capacity of the soil before 


amending is estimated at .16 - .18”/in with an allowable depletion not to exceed 50%. 


 


Drainage is an issue with ponding areas in both the turf and trail areas. 


 


 All of the zones on the irrigation system were fully evaluated with a complete visual 


inspection. The only controller is a Toro TIS-36 controller, which runs the irrigation 


system. Only 28 stations are being used. There is a 2” water meter, backflow and master 







valve on the system providing the capability of running up to 150 GPM which gives the 


ability to run multiple valves simultaneously if needed. The system is also equipped with 


a flow sensor to monitor the overall performance of the system hydraulics. 


 


For the sake of obtaining an estimated system performance only four valves were audited 


two individually (Station 4 & 6) and two run together (Station 11&12). Measured 


precipitation rates ranged from .11 inches/hour to .23 inches/hour, the average root depth 


ranged from 4-6” and the distribution uniformity ranged from .23 to .46. Each system ran 


about 38psi at the head and the nozzles were Hunter PGP #5. The pressure at the Point of 


connection was recorded at 92 psi. Recommended pressures according to manufacturer 


design guidelines. No schedules were given for the system, the information was 


obtained to estimate a potential water savings through a renovation program. 


 


The heads on Station 11 and 12 were adjusted to not overspray the trail area and stations 


4 and 6 have full heads the do overspray the areas. All components of the system are 


installed and working correctly, but the system shows signs of fatigue having leaks at 


several heads and slow spinning heads in some cases. There were no obvious breaks.  


 


The following are a list of the more notable problems found within the metered coverage 


area: 


 


Zone #4 – Rotors, consisting of Hunter PGP with #5 nozzles adjustable heads used in 


full head application. Several heads were slow to turn or sticking and a few were 


experiencing leaks. Many were also observed to be low into craters within the turf. 


There was excessive overspray to both the fences as well as the trail area. 


 


Zone #6 – Rotors, consisting of Hunter PGP with #5 nozzles adjustable heads used in 


full head application. Several heads were slow to turn or sticking and a few were 


experiencing leaks. Many were also observed to be low into craters within the turf. 


There was excessive overspray to both the fences as well as the trail area. 


 


Zone #11 and #12 – Rotors, consisting of Hunter PGP with #5 nozzles adjustable 


heads used predominately half circle patterns missing much of the area for head to 


head contact. Several heads were slow to turn or sticking and a few were 


experiencing leaks. Many were also observed to be low into craters within the turf. 


There was slight overspray to both the fences as well as the trail area. 


 


 


 


 


 


 


 


 


 


 







Irrigation Water Audit 
 


 


Rainbow Canyon HOA 
Clubhouse Drive, Temecula, CA 92592 


 


Irrigation Performed and Prepared by: 


 
This irrigation water audit was performed by Ron Stuart, CLIA # 62595 on behalf of 


Adams Landscaping, Inc., for Rainbow Canyon HOA. 


 


Purpose 


 


The purpose of this water audit was to evaluate and report irrigation system efficiency 


as well as system performance. This information is to be used to provide an rough 


analysis on potential water savings by converting the landscape to both lower water 


usage plant materials and improving the layout of the irrigation system to maximize 


the area covered. Recommendations are based on data collection, including water 


pressure tests, catch can tests and site inspections.  


 


Methodology 


 


A visual inspection of all irrigation heads within functioning zones was performed 


under operation to 1) identify head type such as rotor, spray or drip; 2) list damaged, 


misaligned or other malfunctioning heads; 3) measure and record water pressure; and 


4) note any other issues that negatively impact the efficiency or create waste. Control 


systems such as timer clocks and valves were also inspected. 


 


Catch can tests were performed on four zones to determine distribution uniformity 


and precipitation rates. Distribution uniformity (DU) directly influences the amount 


of water required to keep the landscape green, with efficient systems operating at a 


DU of 70% or better, fair systems operating at 60% or better and poor systems under 


59%. Precipitation rate (PR) is the amount of water emitted from an irrigation system 


measured in inches/hour. A general Irrigation Efficiency (IE) analysis was given of 


approximately 75% due the amount of overspray onto the trail area and fences. No 


schedules provided. 
 


A soil probe was used to determine soil type and root depth. 


 


General Recommendations 


 


 Redesign the irrigation heads to accommodate the trail area. 


 


Alternative Recommendations 


 







 Renovate the landscape by removing turf and improve the irrigation system. 


 


Test Results 


 


PR = Precipitation Rate (measured in inches/hour) 


DU = Distribution Uniformity (efficiency rating of the zone, from 0 – 100%) 


PSI = Pressure at the irrigation head, measured in Pounds per Square Inch 


GPM = Measurement of water running through the valve measured in Gallons Per 


Minute 


Repair = cleaning a clogged head, adjusting the angle of spray, righting a tilted, 


low or buried head, or replacing a cracked, broken, or missing head. 


 


Zone #4 – (Hunter PGP) 


PR =.12”/hr                DU = .23                   PSI = 38            GPM = 34.2 


Soil Type = Clay Loam                                     Root Depth = 4” 


Schedule = (None given) 


Note: This zone has Hunter PGP heads located between two fence lines 


approximately 5’ on average from either fence and spray over a utility trail. 


 


Zone #6 - (Hunter PGP) 


PR = .10”/hr               DU = .46                  PSI = 37             GPM = 31.4 


Soil Type = Clay Loam                                     Root Depth = 4” 


Schedule = (None given) 


Note: This zone has Hunter PGP heads located between two fence lines 


approximately 5’ on average from either fence and spray over a utility trail. 


 


Zone #11/12 - (Hunter PGP) 


PR = .20”/hr               DU = .28                  PSI = 38             GPM = 46.8 


Soil Type = Clay Loam                                     Root Depth = 6” 


Schedule = (None given) 


Note: This zone has Hunter PGP heads located between two fence lines 


approximately 5’ on average from either fence and spray over a utility trail. 


 


 


 


Watering Schedule 


 


None given. 


 


Conclusion 


 


All of the zones on the irrigation system were fully evaluated with a complete visual 


inspection. There is only one irrigation controller device, Toro TIS 36, running the 


system. 


 







Measured precipitation rates were .11 - .23 inches/hour, the average root depth ranged 


from 4 – 6” and the average distribution uniformity was about .32. The Estimated 


Irrigation Efficiency is rated at around 75%. 


 


Under the current conditions, to maintain ideal cool season turf grass the property 


would require being over watered by 26,247 units a year. By converting the turf 


areas to low water use planters in conjunction with a drip emission system rated at 


.90, and designing the remaining turf to optimize the overhead irrigation to at least 


.65 and alleviating the trail/fence overspray, the property could effectively reduce the 


total property water requirement by 26,828 units placing the property 581 units under 


Tier 1 budget for the year. 


 


It is recommended to convert approximately 96,945 sqft of the turf areas to a low 


water use plant palette in conjunction with a drip emission system and improve the 


remaining turf areas to a much higher efficiency of .65 or better, designing the area 


configuration to accommodate the head layout. 


 


This test was taken with an average wind speed of 1.63 MPH and an average ambient 


temperature of 62° Fahrenheit. 


 


 


 


 


 


 


 


Ron Stuart, CLIA #62595 


 


 


 


Adams Landscaping, Inc. 


 


PH.: (951) 694-9787 


Cell: (951) 212-8580 


Ron.stuart@adamslandscaping.com 


 


PO Box 890094 


Temecula, CA 92591 








eGRID 
subregion 
acronym eGRID subregion name


Carbon dioxide 
(CO2) 


(lb/MWh)


Methane 
(CH4)


(lb/GWh)


Nitrous oxide 
(N2O) 


(lb/GWh)


Carbon dioxide 
(CO2) 


(lb/MWh)


Methane 
(CH4) 


(lb/GWh)


Nitrous oxide 
(N2O) 


(lb/GWh)


AKGD ASCC Alaska Grid 1,280.86 27.74 7.69 1,320.75 33.16 6.34


AKMS ASCC Miscellaneous 521.26 21.78 4.28 1,469.44 61.53 12.10


AZNM WECC Southwest 1,191.35 19.13 15.58 1,187.67 22.25 9.12


CAMX WECC California 658.68 28.94 6.17 993.89 33.52 4.07


ERCT ERCOT All 1,181.73 16.70 13.10 1,155.44 19.66 7.59


FRCC FRCC All 1,176.61 39.24 13.53 1,301.40 36.04 11.91


HIMS HICC Miscellaneous 1,351.66 72.40 13.80 1,615.98 91.06 17.19


HIOA HICC Oahu 1,593.35 101.74 21.98 1,621.42 107.94 18.73


MROE MRO East 1,591.65 23.98 27.04 1,868.23 29.40 30.40


MROW MRO West 1,628.60 28.80 27.79 2,114.93 61.83 37.41


NEWE NPCC New England 728.41 75.68 13.86 1,157.44 61.72 14.43


NWPP WECC Northwest 819.21 15.29 12.50 1,404.55 38.56 18.79


NYCW NPCC NYC/Westchester 610.67 23.75 2.81 1,118.06 22.47 2.31


NYLI NPCC Long Island 1,347.99 96.86 12.37 1,336.59 30.78 3.51


NYUP NPCC Upstate NY 497.92 15.94 6.77 1,347.12 41.08 16.87


RFCE RFC East 947.42 26.84 14.96 1,628.97 32.94 22.46


RFCM RFC Michigan 1,659.46 31.41 27.89 1,834.66 35.17 29.15


RFCW RFC West 1,520.59 18.12 25.13 2,001.76 24.56 32.10


RMPA WECC Rockies 1,824.51 22.25 27.19 1,756.62 23.54 22.51


SPNO SPP North 1,815.76 21.01 28.89 2,147.53 26.32 31.82


SPSO SPP South 1,599.02 23.25 21.79 1,513.73 25.22 15.11


SRMV SERC Mississippi Valley 1,002.41 19.45 10.65 1,201.66 25.72 7.11


SRMW SERC Midwest 1,749.75 19.57 28.98 2,192.85 25.04 35.89


SRSO SERC South 1,325.68 22.27 20.78 1,622.00 27.22 23.50


SRTV SERC Tennessee Valley 1,357.71 17.28 22.09 1,921.12 25.16 30.61


SRVC SERC Virginia/Carolina 1,035.87 21.51 17.45 1,677.35 38.55 25.56


U.S. 1,216.18 24.03 18.08 1,555.48 30.83 19.76


eGRID2012 Version 1.0 Year 2009 GHG Annual Output Emission Rates


Annual total output emission rates Annual non-baseload output emission rates


Annual total output emission rates for greenhouse gases (GHGs) can be used as default factors for estimating GHG emissions from 
electricity use when developing a carbon footprint or emission inventory.  Annual non-baseload output emission rates should not be used 
for those purposes, but can be used to estimate GHG emissions reductions from reductions in electricity use.


This is a representational map; many of the boundaries shown on this map are approximate because they are based on companies, 
not on strictly geographical boundaries.


http://www.epa.gov/egrid
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Rancho California Water District 
2005 Urban Water Management Plan Update   


   


Message from the Board of Directors 
 


Since the District’s formation in 1977, the Rancho California Water District has remained 
steadfast in its commitment to provide a reliable supply of high-quality water, wastewater and 
reclamation services. Through leadership and representation, and working closely with our 
neighboring agencies, the District continues to plan for and meet the ever-changing needs of a 
growing and diverse community. Conserving and managing the area’s unique water resources 
are essential to the continued viability of the community. By integrating local planning challenges 
and regional stakeholder partnerships, the District maximizes system reliability and efficiencies, 
while preservation of resources for future generations utilizing the principles of sustainability and 
prudent fiscal practices.  
 


DIRECTORS 
 
President  Lawrence M. Libeu 
 
Sr. Vice President John E. Hoagland 
 
Vice President Stephen J. Corona 
 
Vice President Bennett R. Drake 
 
Vice President Lisa D. Herman 
 
Vice President William E. Plummer 
 
Vice President Roland C. Skumawitz 
 
 
Mission Statement 
 
“The mission of the Rancho California Water District is to deliver reliable, high-quality water, 
wastewater and reclamation services to its customers and communities in a prudent and 
sustainable manner. 
 
 


Rancho California Water District Executive Management 
 


General Manager Matthew Stone 
 
Assistant General Manager Richard Williamson 
 
Director of Planning Perry Louck 
 
Director of Operations & Maintenance Craig Elitharp 
 
Chief Engineer Andrew Webster 
 
Chief Financial Officer/Treasurer Jeff Armstrong 
 
Human Resources Manager Pat O’Neil 
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Glossary of Abbreviations and Terms 
Agencies  
  


CALFED State/Federal collaboration to improve San Francisco Bay/Sacramento-San Joaquin 
River Delta 


CDPH California Department of Public Health  
CUWCC California Urban Water Conservation Council 
District Rancho California Water District 
DOE U.S. Department of Energy 
DOF California Department of Finance 
DWR California Department of Water Resources 
EMWD Eastern Municipal Water District 
EVMWD Elsinore Valley Municipal Water District 
LAFCO Local Agency Formation Commission  
MCWD Murrieta County Water District (consolidated with WMWD in November 2005) 


Metropolitan  Metropolitan Water District of Southern California 
RCWD Rancho California Water District 
RWQCB Regional Water Quality Control Board 
SANDAG San Diego Association of Governments 
SAWPA Santa Ana Watershed Project Authority 
SCAG Southern California Association of Governments 
SDCWA San Diego County Water Authority 
SFWPA South Feather Water and Power Agency 
SWRCB State Water Resources Control Board 
USBR U.S. Bureau of Reclamation 
USEPA U.S. Environmental Protection Agency 
WMWD Western Municipal Water District 


  


Facilities and Locations 
  


CRA Colorado River Aqueduct 
SARI Santa Ana River Interceptor 
SRWRF Santa Rosa Water Reclamation Facility 
SWP State Water Project 
TVRWRF Temecula Valley Regional Water Reclamation Facility  
VDC Valle del los Caballos  


  
Measurements  
  


AF Acre feet 
AFY or AF/Y Acre-feet per year 
cfs Cubic feet per second 
ged Gallons per employee per day 
gpcd Gallons per capita (person) per day 
gpd Gallons per day 
gpm Gallon per minute 
GWS Gross water savings 
HCF Hundred cubic feet 
MAF Million acre feet 
MCL Maximum Contaminant Level 
MG Million gallons 
mg/L Milligram Per Liter (10


-3
 gram per liter) 


MGD Million gallons per day 
pCi/L Picocuries Per Liter (A unit of measure of levels of radon gas) 
µg/L Microgram Per Liter (10


-6
 gram per liter) or parts per billion 
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Glossary of Abbreviations and Terms 
Water Quality  
  


DBPs Disinfection Byproducts 
DWSAPP Drinking Water Source Assessment and Protection Program 
EDCs Endocrine Disrupting Compounds 
IX Iron Exchange 
MTBE Methyl Tertiary-Butyl Ether 
NDMA N-nitrosodimethylamine 
PCE Perchloroethylene 
PPCPs Pharmaceuticals and Personal Care Products 
TCE Trichloroethylene 
TDS Total Dissolved Solids 
Title 22 California Title 22 Drinking Water Standards 
TOC Total Organic Carbon 
VOC Volatile Organic Compounds 
  


Other  
  


Act Urban Water Management Planning Act of 1983, as amended 
AG Agricultural 
AG/D Agricultural/domestic 
AH/NR Average Hydrology/Normal Replenishment 
AOP Advanced Oxidation Processes 
AWT Advanced Water Treatment 
BMP Best Management Practice 
Board  Board of Directors  
BOD Biochemical Oxygen Demand 
CEQA California Environmental Quality Act 
CI Commercial and industrial 
CII Commercial, industrial and institutional 
DMM Demand Management Measure 
DRIP Desalination Research and Innovation Partnership 
EOC Emergency Operations Center 
EIR Environmental Impact Report 
ESA Endangered Species Act 
ET or ETo Evapotranspiration 
HECW High-Efficiency Clothes Washer 
IAWP Interim Agricultural Water Program  
IRP Regional Integrated Resources Plan 
IRPP Infrastructure Reliability and Protection Program 
IRWM Integrated Regional Water Management 
IRWMP Integrated Regional Water Management Plan 
Judgment Modified Fnial Judgment and Decree 
LFSH Low-Flow Showerhead 
LPP Local Projects Program 
LRP Local Resources Program 
M&I Municipal and Industrial 
MF Microfiltration 
MOU Memorandum of Understanding 
NWDOP New Water Demand Off-set Program 
O&M Operation and maintenance 
PAC Project Advisory Committee 
PRISM Precision Irrigation Scheduling Method 
QSA Quantification Settlement Agreement  
RGPR Recommended Groundwater Production Report 
RO Reverse Osmosis 
RUWMP Regional Urban Water Management Plan 
SCCWRRS Southern California Comprehensive Water Reclamation and Reuse Study 
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Glossary of Abbreviations and Terms 
SDP Seawater Desalination Program 
STIP Short-term Implementation Plans 
TDR Time Domain Reflectometry 
ULFT Ultra Low Flush Toilet 
UV Ultraviolet Light 
UWMP Urban Water Management Plan 
WBIC Weather-based irrigation controllers 
WARN California Water Agencies Response Network 
WSC Plan Water Shortage Contingency Plan 
WSDM Water Shortage and Demand Management 
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EXECUTIVE SUMMARY  


 


Section 1 – Introduction 
 
The Urban Water Management Plan (UWMP or Plan) has been prepared by the Rancho 


California Water District (RCWD/District) to ensure the reliability of water supply 


sufficient to meet the needs of water customers during normal, dry, or multiple dry years. 


The California Urban Water Management Planning Act of 1983 (Act), as amended, 


requires development of an UWMP every five years in the years ending in zero and five. 


The UWMP is intended to serve as a general, flexible, and open-ended document that 


periodically can be updated to reflect changes in the regional water supply trends, and 


conservation and water use efficiency policies.   


 


Development of the 2010 UWMP was performed by the RCWD Planning Department, in 


coordination with the District‘s Engineering, Operations, and Finance Departments. In 


addition, letters were sent to the cities of Murrieta and Temecula, the County of 


Riverside, and the District‘s water wholesalers – Eastern Municipal Water District 


(EMWD) and Western Municipal Water District (WMWD), notifying them of the 


District‘s intent to update its 2005 UWMP.  


 


The District currently serves water to a population of approximately 134,000 people in an 


area of approximately 155 square miles in southwest Riverside County. RCWD‘s 


population is anticipated to increase to over 162,635 by 2035. Contributing to this 


increase are normal growth rates with some development within the District‘s service 


area. 


 


Section 2 – Water Demands 
 
The District currently has approximately 44,000 metered services of which 


approximately 57 percent serve single-family residences. The total number of metered 


connections is projected to increase to approximately 56,600 by 2035. Table ES-1 


summarizes past current and projected water use by sector.  
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Table ES-1 
RCWD Past, Current, and Projected Water Use by Sector 


[1]
 


(AF)  


 
 


2005 2010 2015 2020 2025 2030 2035 


Potable         


Single Family Residential 35,639 29,900 36,332 39,250 42,387 45,378 48,516 


Multi Family Residential 2,247 1,885 2,291 2,475 2,673 2,861 3,059 


Commercial, Institutional, 
Industrial 


3,814 3,200 3,889 4,201 4,537 4,857 5,193 


Landscape/Golf Courses 6,178 5,183 6,299 6,804 7,348 7,867 8,410 


Agricultural 19,899 16,695 20,000 20,000 20,000 20,000 20,000 


Other
[2]


 680 571 693 749 809 866 926 


Potable Demand 68,457 57,434 69,504 73,479 77,754 81,829 86,104 


Recycled & Non-Domestic 
Demand


[3]
 


3,459 4,367 4,500 4,800 4,800 4,800 4,800 


Sale of Water to Others
[4]


 160 676 881 881 881 881 881 


Total Water Demand  72,076 62,477 74,885 79,160 83,435 87,510 91,785 


Santa Margarita River 
Discharge


[5]
 


2,077 4,000 4,000 4,000 4,000 4,000 4,000 


Unaccounted-For Water
[6]


 3,457 2,915 3,520 3,722 3,936 4,139 4,353 


Total Water Use 77,610 69,392 82,405 86,882 91,371 95,649 100,138 


 [1]
 Total potable and recycled water demand projections were obtained from Section 4, Table 4.2-3. Future demands 
for estimated based on land use and build out projections from RCWD Engineering data. Non-consumptive 
demands based on information from RCWD Operations data. Future demands for Agriculture is expected to 
remain stable. 


[2]
 Includes water to construction, miscellaneous, and other temporary water use.  


[3] 
Recycled water for agriculture, landscape, golf courses, construction and residential. 


[4] 
Water wheeling agreements with EMWD and WMWD, and also to the Pechanga Reservation, which are shown in 
Table 2.1-2; recycled water to Pechanga included in recycled demand total.  


[5] 
Required Santa Margarita River flows. 


[6] 
Equal to difference between total water production and total billed (sales) water. 2010 was approximately 5.0 
percent for potable water and 1.0 percent for recycled water; projected unaccounted-for water is anticipated to 
remain constant through the planning period to 2035.  


 


Total water demand is equal to total billed water and does not include unaccounted-for 


water. Unaccounted-for water is the difference between the water production and the total 


billed (sales) water. For the year 2010, unaccounted-for water in RCWD‘s water service 


area was approximately 5 percent for potable water and 1 percent for recycled water; 


projected unaccounted-for water is anticipated to remain constant through the planning 


period to 2035. Unaccounted-for water may be attributed to hydrant flushing, street 
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cleaning, new construction line draining and flushing, fire fighting, leaking pipes, and 


other events causing water to be withdrawn from the system and not measured.  


 


Wastewater is considered a reliable and drought-proof water source and, if recycled, 


could greatly reduce the District‘s reliance on potable water supplies. The District sold 


approximately 4,370 AFY of recycled water in 2010, through approximately 177 


recycled water connections. Potential recycled water user categories that the District 


supports include landscape irrigation, industrial reuse, agricultural irrigation, and 


groundwater recharge. Recycled water for groundwater recharge is currently under 


discussion with area stakeholders and regulatory agencies and will be included in supply 


and demand projections once a commitment to the water supply is achieved.   
 


Beginning with this 2010 UWMP Update, SBx7-7 (Water Code §10608 (e)) requires the 


District to include the following in its UWMP. 


 Baseline daily per capita water use — The water use within the District‘s 


distribution system area on a per capita basis. This is determined using water use 


and population estimates from a defined range of years. 


 Urban water use target — The amount of water planned to be delivered in 2020 


to each resident within the District‘s distribution system area, taking into account 


water conservation practices currently in use and those planned for 


implementation. 


 Interim urban water use target — The planned daily per capita water use in 


2015. This value is anticipated to be halfway between the baseline daily per capita 


water use and the urban water use target. 


 


The District will determine its daily water per capita use (expressed as gallons per capita 


per day, or GPCD) for the years 2015 and 2020. These numbers will be used to determine 


compliance with progress toward meeting the interim and 2020 urban water use targets. 


Determining and tracking use levels and targets will support the goal of reducing the 


state‘s per capita urban water consumption by 20 percent by 2020. 


 


The Water Conservation Bill of 2009 (SBx7-7) describes the overall process by which 


the District must comply with the requirements. It specifically identifies methods for 


establishing urban water use targets. The District has elected to utilize Target Method 1 


for its compliance and monitoring program. This means the District will achieve its 


mandated reduction of urban water use consistent with the Target GPCD being 80 


percent of the Baseline GPCD. Table ES-2 shows water demand projection to the year 


2035 and water use target comparisons for 2015 and 2020.  
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Table ES-2 
RCWD Demand Projections in a Normal Water Year 


(AFY)  


Water Demand  2015 2020 2025 2030 2035 


Demand       


Potable
[1] 


69,985 73,960 78,235 82,310 86,585 


Recycled
[2]


 4,900 5,200 5,200 5,200 5,200 


Total Demand 74,885 79,160 83,435 87,510 91,785 


% of Year 2010 Demand (62,477 AF) 120% 127% 134% 140% 147% 


Unaccounted-for Water
[3]


 4,058 4,260 4,474 4,677 4,891 


Agricultural Water Use 20,000 20,000 20,000 20,000 20,000 


Indirect Potable Reuse
[4]


 0 3,048 3,048 3,048 3,048 


Conveyed Water To Others (not in Total 
Demand) 


881 881 881 881 881 


Gross Water Deliveries for  
20x2020 Compliance


[5]
 


53,162 54,291 58,780 63,058 67,547 


Projected Population 140,390 146,237 152,979 158,490 162,365 


GPCD Calculation 334.6 328.1 339.9 352.2 368.4 


Interim GPCD Target
[6]


 374.3     


2020 GPCD Target
[7]


  332.7    


[1]
 Potable Demand: Includes most agricultural water and conveyed water to others; considers land use 


projections toward build out.  
[2]


 Recycled Demand: Includes some agricultural water and conveyed water to others; recycled water use is 
anticipated to increase with expansion of the Santa Rosa Wastewater Treatment Plant and conversion of 
additional sites to recycled water.  
[3]


 Unaccounted-for water is 5% of potable water demand and 1% of recycled water demand, not including 
amount of conveyed water to others (441 AFY potable and 400 AFY recycled); also includes 15% of 3,048 
AFY of recycled water for indirect potable reuse.  
[4]


 Recycled water use to supplement groundwater recharge for indirect potable reuse (IPR); amount shown 
is less 15% water loss for brine disposal; IPR project implementation anticipated by 2019 to 2021. 
Agreement with EMWD (2009) for up to 5 MGD (5,604 AFY) provides additional supplies (3.2 MGD [3,586 
AFY] from current 1.8 MGD [2,017 AFY] use) as demand increases and indirect potable reuse is developed.


 


[5]
 Gross Water Deliveries: Total Demand less recycled water use, less potable water for agricultural use, 


less conveyed water to others, plus unaccounted-for water.    
[6]


 Interim target: From Table 2.2-4 
[7]


 2020 Target: From Table 2.2-4 


 


Section 3 – Water Sources and Supplies 
 
The District currently obtains water from the following primary water sources: 1) local 


groundwater from the Murrieta-Temecula Groundwater Basin; 2) imported SWP and 


Colorado River water from Metropolitan through EMWD and WMWD; and 3) recycled 


water from both District and EMWD facilities.  
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The District receives its imported water (treated and untreated) directly through six 


Metropolitan water turnouts, three in EMWD‘s service area and three in WMWD‘s 


service area. The District pumps groundwater from 52 district wells and recycles water at 


its SRWRF. Additional recycled water is available from EMWD‘s TVRWRF. The 


District owns and operates 37 storage reservoirs and one surface reservoir, Vail Lake. 


The storage capacity of Vail Lake is 49,370 acre AF and it is used to help recharge 


groundwater, through the use of infiltration basins downstream from the Vail Lake 


release facilities. 


 


Historically, groundwater has supplied between 25 to 40 percent of the District‘s total 


water supply and imported water has supplied between 60 to 70 percent. Recycled water 


has provided less than 5 percent; however, current and planned improvements will 


increase the use of recycled water. Table ES-3 summarizes the District‘s current and 


projected water supplies under normal conditions.  
 


Table ES-3 
RCWD Current and Projected Water Supplies 


(AF) 


Water Supply Sources 2010 2015 2020 2025 2030 2035 


Imported Water (MWD)       


 Treated 29,864 46,960 51,134 55,623 59,901 64,390 


Untreated 
1
 12,187 13,000 23,000 23,000 23,000 23,000 


Untreated 
2
 3,939 4,000 4,000 4,000 4,000 4,000 


Local Groundwater Pumping 24,556 26,500 26,500 26,500 26,500 26,500 


Recycled Water 
3
 8,764 9,044 9,604 9,604 9,604 9,604 


Vail Lake Release 2,724 3,000 3,000 3,000 3,000 3,000 


Total Supplies 82,034 102,504 117,238 121,727 126,005 130,494 


Source: RCWD Engineering and Operations Departments 
Note: Imported and Recycled water includes unaccounted-for water.  
1 


Used for groundwater recharge.  
2
 Used for flows to the Santa Margarita River under settlement agreement with Camp Pendleton. 


3
 Includes total capacity for the SRWRF (3,160 AFY in 2010, 3,440 AFY in 2015 and 4,000 AFY in 2020 and 


beyond) and total under agreement with EMWD from the TVRWRF (5,604 AFY or 5 MGD). RCWD is 
maximizing recycled water use based on current system capacity and access to the supply, and is 
continuing work to increase capacity and supply access.  


 
 
Section 4 – Water Reliability Planning and Water Shortage Contingency 
Planning 
 
The District and other local and regional water agencies, including Metropolitan, 


EMWD, WMWD, the Watermaster, and the San Diego Regional Water Quality Control 


Board, are engaged in a wide range of activities, projects and programs to ensure that the 


Santa Margarita River Watershed region continues to have a reliable supply of water in 


future years. 
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Table ES-4 presents normal, single dry and multiple dry water year projections of 


District‘s water supplies and demands over the next 25 years. As noted, multiple dry year 


data for this summary is shown for the third year of the multiple dry year cycle. Water 


reliability information is discussed in full in Section 4. As shown, supplies are expected 


to exceed demands in all years in all hydrologic conditions.  
 


Table ES-4 
RCWD Current and Projected Water Supply and Demand  


Normal, Single Dry and Multiple Dry Water Years 
(AFY) 


Water Sources 2015 2020 2025 2030 2035 


Total Normal Year Supply 99,504 114,238 118,727 123,005 127,494 


Total Normal Year Demand 74,885 79,160 83,435 87,510 91,785 


Surplus During Normal Year 24,619 35,078 35,292 35,495 35,709 


Total Dry Year Supply and Demand Same as Normal Year Supply and Demand 


Surplus Single Dry Year 24,619 35,078 35,292 35,495 35,709 


Total Multiple Dry Year Supply  
(Third year of multiple dry years)  


97,914 112,648 117,137 121,415 125,904 


Total Multiple Dry Year Demand 
(Third year of multiple dry years) 


74,885 79,160 83,435 87,510 91,785 


Surplus During Multiple-Dry Years 23,029 33,488 33,702 33,905 34,119 


 
 
Water Shortage Contingency Planning 
 


In order to ensure a reliable water supply in a water shortage situation, RCWD developed 


a water shortage contingency plan (WSC Plan). A water shortage situation may be 


brought on by drought conditions caused by hot and dry weather, or a failure of the water 


delivery system due to seismic activity or other catastrophic event. A large portion of the 


water RCWD sells to its customers is imported from Metropolitan through EMWD and 


WMWD. Therefore, as part of RCWD‘s Water Shortage Contingency Planning it is 


important to identify and respond to Metropolitan‘s Water Surplus and Drought 


Management Plan and Water Supply Allocation Plan, and EMWD and WMWD‘s Water 


Shortage Contingency Planning, which are discussed in the complete Section 4.   


 
RCWD WSC Plan was adopted in July 2008, revised in June 2009, and recently revised 


and approved in May 2011. The WSC Plan is developed in accordance with California 


Water Code 10632, and demonstrates the ability of RCWD to meet demands under a 


supply shortage of up to 50 percent. The WSC Plan adopts regulations and restrictions on 


outdoor water use only, including domestic, commercial/institutional, parks and golf 


courses, and agriculture. The overall principle of the District‘s WSC Plan is to 


reliably meet water demands during shortages caused by droughts, supply 


reductions, and emergency conditions.  


 


In the event that the reduction in water sales as a result of implementation of the 
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WSC Plan negatively impacts the coverage of the District‘s fixed costs obligations, 


the District will utilize its drought reserves.  


 


Water Quality  
 
Potable water supplies within the District‘s service area are derived from a combination 


of local groundwater and imported water from Metropolitan. Contamination of these 


sources or more stringent regulatory requirements has the potential to result in 


adjustments to water resource management strategies and, in a worst case scenario, 


impact supply reliability; water quality is intrinsically tied to supply reliability. The 


District currently blends its available supply sources to insure compliance with water 


quality requirements for the protection of public health. On average, residents and 


businesses in the District‘s service area receive water composed of 40 percent 


groundwater and 60 percent imported water. 


Federal regulations require the U.S. Environmental Protection Agency (EPA) to 


safeguard drinking water by establishing standards that limit the amount of substances in 


drinking water. In California, Title 22 Drinking Water Standards (Title 22) incorporates 


the federal requirements of the Safe Drinking Water Act (SDWA), and compliance with 


Title 22 is required by all water service providers.  


 


In California, the California Department of Public Health (CDPH) also safeguards 


drinking water by establishing standards that are as stringent as the EPA‘s. These 


standards, also known as maximum contaminant levels (MCL), are established in two 


categories: 1) primary standards to protect the public health and 2) secondary standards to 


preserve water‘s aesthetic qualities such as taste, odor, clarity, and color. Unregulated 


chemicals do not have established drinking water standards, but are chemicals of concern 


for which standards may eventually be adopted. These unregulated chemicals often have 


a ―notification level‖, which is a health-based advisory level established by CDPH.  


 


The District safeguards its water supply by collecting and analyzing more water samples 


than required by the EPA and CDPH. The District‘s water distribution system is also 


monitored at various locations to ensure good water quality throughout the system. In 


2009, the District collected more than 2,000 samples for analysis for 120 different 


contaminants including bacteria, metals, organic chemicals, pesticides, and aesthetic-


related substances.
1
 As reported in the District‘s Annual Consumer Confidence Report 


for calendar year 2009, all water produced and delivered by the District meets or goes 


above the standards for public drinking water.  


 


                                                           
1 Rancho California Water District Consumer Confidence Report, Monitoring Data & Test Results from Calendar 
Year 2009 
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Section 5 – Demand Management Measures 
 


The District has made implementation of the Best Management Practices (BMPs; also 


known as demand management measures), as established by the California Urban Water 


Conservation Council (CUWCC), the cornerstone of its conservation programs. The 


District is signatory to the Memorandum of Understanding (MOU) regarding BMPs for 


Urban Water Conservation with the CUWCC. As Signatory of the MOU, the District has 


committed to use good-faith efforts to implement the cost-effective BMPs. 


 


The BMPs consist of both Foundational (operation practices and customer 


information/education) and Programmatic measures (efficiency incentives and programs).  


BMP ―implementation‖ means achieving and maintaining the staffing, funding, and in 


general, the priority levels necessary to achieve the level of activity called for in each 


BMP‘s definition, and to satisfy the commitment by the signatories to use good faith 


efforts to optimize water savings from implementing BMPs as described in the MOU.  


 


Many of the BMPs are implemented by the District in coordination with WMWD, under 


their Water Use Efficiency Master Plan. The WMWD Water Use Efficiency Master Plan 


includes assisting their wholesale and retail customers to become water efficient, and also 


addresses short-term drought restrictions and imbeds water use efficiency into WMWD‘s 


policies and customer ethics. WMWD provides financial assistance and helps build 


partnerships with its retail agencies, including RCWD, to promote water use efficiency.  


 


The District‘s Water Conservation Policy (Appendix I) was adopted by RCWD‘s Board 


of Directors on May 14, 2009, which directs RCWD staff to track customer consumption 


and water budgets to identify possible inefficiency of water use and to find properties 


where efficiency may be improved through modification of irrigation system design, 


maintenance, or management. Another aspect of the Policy involves the issuance of 


Water Waste Notifications to customers who are reported to the District by neighbors or 


other community members who witness inefficient use of water. 


 


As signatory to the MOU, the District is responsible for completing and submitting BMP 


Activity Reports to the CUWCC every two years for each year prior. The District has 


maintained full compliance with all the BMPs to date. Copies of the BMP reports since 


2005 are included in Appendix K. The Coverage Report indicates that the District is on 


track for meeting BMP coverage in its service area according to the MOU.  
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SECTION 1 
INTRODUCTION 


 
1.1 PURPOSE AND URBAN WATER MANAGEMENT PLAN SUMMARY  
 


An Urban Water Management Plan (UWMP or Plan) prepared by a water purveyor is to 


ensure the appropriate level of reliability in water service sufficient to meet the needs of 


its various categories of customers during normal, dry, or multiple dry years. The 


California Urban Water Management Planning Act of 1983 (Act), as amended, requires 


urban water suppliers to develop an UWMP every five years in the years ending in zero 


and five. As such, the UWMP is regarded as a guideline subject to revision, with each 


update incorporating new strategies and requirements in response to new legislation and 


other changing conditions. 


 


The legislature declared that the waters of the state are a limited and renewable resource 


subject to ever increasing demands; that the conservation and efficient use of urban water 


supplies are of statewide concern; that successful implementation of plans is best 


accomplished at the local level; that conservation and efficient use of water shall be 


actively pursued to protect both the people of the state and their water resources; that 


conservation and efficient use of urban water supplies shall be a guiding criterion in 


public decisions; and that urban water suppliers shall be required to develop water 


management plans to achieve conservation and efficient use. Originally focused on water 


supply reliability and water use efficiency, amendments to the Act provide additional 


emphasis on drought contingency planning, recycled water, water quality, and now 


specific water reductions by 2020. 


 


The Rancho California Water District (RCWD or District) 2010 UWMP Update has been 


prepared in compliance with the requirements of the Act, as amended to 2010
2
 (Appendix 


A), and describes the following: 


 Water Service Area  


 Water Service Facilities 


 Water Demands, Baselines and Targets 


 Water Sources and Supplies 


 Water Reliability Planning 


 Water Shortage Contingency Plan 


 Water Quality Information 


 Water Demand Management Measures 
 


                                                           
2California Water Code, Division 6, Part 2.6; §10610, et. seq. Established by Assembly Bill 797 (1983). 
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1.2 UWMP UPDATE PREPARATION AND ADOPTION  
 


The District‘s 2010 UWMP Update revises the 2005 UWMP Update prepared by the 


District and incorporates changes enacted by legislation since 2005, including Senate Bill 


(SB) 1087 (2005) and SBx7-7 (2009), and considers other relevant legislation pertaining 


to water sources, water quality, and water use efficiency.  


 


The sections in this UWMP correspond to the outline of the Act, specifically Article 2, 


Contents of Plans, Sections 10631, 10632, and 10633. The sequence used to present the 


required information differs slightly in order to present information in a manner reflecting 


the unique characteristics of the District‘s water utility. Additionally, information may be 


repeated in different sections to appropriately address a required element of the UWMP.  


 


The Department of Water Resources (DWR) has provided detailed guidance to water 


suppliers in developing the 2010 UWMPs. Section 6 includes a completed DWR 


checklist for preparing an UWMP in compliance with the water code.  
 


Plan Adoption 


 


A copy of the adoption resolution and notice of public hearing for the District‘s 2010 


UWMP Update is included in Appendix B. The 2010 UWMP was made available for 


public inspection prior to the public hearing. The cities of Temecula and Murrieta, and 


the County of Riverside were notified 60 days prior to the hearing on the District‘s intent 


to update the District‘s 2005 UWMP in accordance with Water Code Sec. 10621(b). 


 


Water Code section 10621(a) requires the District to prepare and adopt the UWMP on or 


before December 31, 2010 and file with the DWR within 30 days after adoption (Water 


Code Sec. 10644(a)). SBx7-7 legislation (Water Code Sec. 10644(j)(1)) granted an 


extension for water retailers to July 1, 2011 for adoption of their 2010 UWMP. The 


UWMP must also be made available for public review during normal business hours 


within 30 days after filing the Plan with DWR. Additionally, the UWMP will be provided 


to the cities of Temecula and Murrieta, and the County of Riverside within 60 days after 


submission to DWR to satisfy the requirement of providing the water reliability 


assessment portion of the UWMP.  


 


Additional amendments or changes in the UWMP during any time prior to the next 


complete update and adoption, will also be formally reviewed and adopted by the 


District, and filed with DWR in accordance with Section 10640 of the Water Code.  


 
Agency Coordination and Public Participation 


 


Development of the 2010 UWMP Update was performed by the District‘s Planning 


Department in coordination with the District‘s Engineering Department and Operations 


Department.  
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The District is dependent on three sources for its long-term water supply; groundwater 


received through the Murrieta-Temecula Basin managed by the Santa Margarita River 


Watershed Steering Committee and a court-appointed Watermaster; imported State Water 


Project (SWP) water and Colorado River water from the Metropolitan Water District of 


Southern California (Metropolitan) through two wholesale water agencies – Eastern 


Municipal Water District (EMWD) and Western Municipal Water District (WMWD); 


and recycled water supplied by the District and EMWD. All of the District‘s water supply 


planning relates to the policies, rules, and regulations of these agencies.  


 


The District coordinated with multiple agencies to obtain, discuss and utilize information 


in the development of the 2010 UWMP Update. Those agencies and additional agencies 


were provided the opportunity to comment on the draft 2010 UWMP Update. Table 1.2-1 


shows the agencies and the level of participation.  


 
Table 1.2-1 


Agency Coordination in Preparation of the 2010 UWMP Update  


Agency 
Notified 


Updating 
2005 UWMP 


Participated 
in Plan 


Development 


Sent a Copy 
of the Draft 


Plan 


Contacted 
for 


Assistance 


Commented 
on Draft 


Plan 


Attended 
Public 


Meetings 


Eastern Municipal Water District √ √ √ √   


Western Municipal Water District √ √ √ √   


Metropolitan Water District of So. 
California   √    


Santa Margarita River Watershed 
Watermaster 


  √    


Santa Margarita River Watershed 
Steering Committee   √    


County of Riverside √  √ √   


City of Murrieta √ √ √ √   


City of Temecula √  √ √   


 


This UWMP details the specifics as they relate to the District and its service area and will 


refer to Metropolitan, EMWD, WMWD and the Watermaster throughout. Appendix C 


lists the numerous references used during the development of this Plan.  


 


The UWMP is intended to serve as a general, flexible, and open-ended document that 


periodically can be updated to reflect changes in the regional water supply trends and 


constraints, and conservation and water use efficiency policies.  This Plan, along with the 


District‘s Water Facilities Master Plan, the Regional Integrated Resources Plan, and other 


District planning documents, will be used by District staff to guide the District‘s water 


use and management efforts through the year 2015, when the UWMP is required to be 


updated.  
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1.3 RANCHO CALIFORNIA WATER DISTRICT SERVICE AREA   
 
Organization and History 


 


The District is a ―Special District‖ organized and operated pursuant to the California 


Water Code. The District is governed by a seven member board of directors (Board) that 


is elected by the voters of the region. The district serves the area known as 


Temecula/Rancho California, which includes the City of Temecula, portions of the City 


of Murrieta, and unincorporated areas of Riverside County.  


 


The District started when landowners of the Temecula/Rancho California formed the 


original ―Rancho District‖ in 1965, which served 41,000 acres of the easterly portion of 


the community. In 1968, the Santa Rosa Ranches Water District was organized to serve 


the westerly 44,800 acres of the community. To gain access to imported water to meet 


growing water demands and supplement local groundwater, the Rancho District was 


annexed in 1966 to the EMWD, while the Santa Rosa Ranches Water District was 


annexed into the WMWD in 1968. Both EMWD and WMWD are member agencies of 


Metropolitan. Metropolitan operates the Colorado River Aqueduct (CRA) and is a State 


Water Contractor, allowing imported water from Northern California to be delivered to 


Southern California via the State Water Project (SWP).  


 


In 1977, the Rancho District and 


the Santa Rosa Ranches Water 


District were consolidated under 


the name Rancho California Water 


District, in accordance with Local 


Agency Formation Commission 


(LAFCO) resolutions. The District 


has the authority to operate, 


maintain, and furnish facilities for 


all water systems within the 


District‘s service area, and for the 


collection and treatment of 


wastewater for the Santa Rosa 


Division (west of Interstate 15). 


EMWD remains responsible for the 


wastewater treatment in the Rancho 


Division (generally east of 


Interstate 15).  


 
Location 
 


The District is approximately 85 


miles southeast of Los Angeles and 


65 miles north of San Diego. 


Figure 1-1 shows the District‘s 


Figure 1-1 
RCWD Service Area 
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service area. The District‘s current service area is bounded on the southeast by the Santa 


Ana Mountains and on the northeast by Gavilan Hills. The elevations of the valley floor 


range from 900 to 1,200 feet above sea level; however, the District pumps to a maximum 


elevation of 2,850 feet for some pressure zones in its service area.  
 
Land Use  


 


The District service area is approximately 99,173 acres (155 square miles) in the 


southwestern portion of Riverside County. The District currently provides water for 


urban and agricultural uses in the City of Temecula, portions of the City of Murrieta, and 


unincorporated Riverside County lands. The District‘s build-out potable water service 


area is projected to be 90,622 acres and the recycled water service area is 1,524 acres. 


Accordingly, the remaining 7,027 acres of service area, or 7 percent of the total services 


area, is anticipated to be existing right-of-way or open space.
3
   


 


The cities of Temecula and Murrieta have become desirable places to live due to their 


proximity to major cities in Southern California and a lower relative cost of living. Both 


cities have experienced rapid 


population growth and have a 


need for reliable water supplies. 


The District includes about 18,000 


acres of agriculture and ranch 


lands, primarily vineyards, 


avocado, and citrus trees. The 


Temecula Valley is becoming a 


premiere wine grape growing area 


in California, which coupled with 


other high-value crops, requires a 


consistent irrigation supply. Major 


agricultural acreage is 


concentrated in the southwestern 


and eastern portions of the 


district. Figure 1-2 shows the 


breakdown in land uses within the 


District. 
 
Climate Characteristics 
 


The regional climate is Mediterranean with hot, dry summers and cool, wet winters. 


Summer daytime temperatures are in the mid-80 to high-90 degrees range. The area‘s 


temperature is influenced by prevailing onshore winds from the Pacific Ocean and the 


rain shadow effect from the Santa Rosa Mountains. The ―Santa Ana winds‖ can cause 


periods of extremely hot weather with dry winds. Winter daytime temperatures are mild, 


averaging in the mid-60 degree range. The region‘s average monthly maximum 


                                                           
3 Source: RCWD 2010 Water Demand Projections – Land Use Basis, October 12, 2010, pg. 4 
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temperature is 80.8 degrees, based on weather data from Sun City (nearest weather 


station to Temecula). The standard annual average evapotranspiration rate (ETo)
4
 for the 


region is 49.54 inches per year (4.13 feet per year) with the highest rates occurring during 


the summer months.  


 


Total annual precipitation at the Sun City weather station averages 11.4 inches per year. 


During very wet years, rainfall can exceed 25 inches, while during very dry years rainfall 


can be less than 4 inches. Rainfall is more prevalent during the months of November 


through April. 


 


Table 1.3-1 presents average climate data for the District‘s service area. 


 
Table 1.3-1 


Climate Data for RCWD Service Area 


 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Total or 
Average 


Standard Average ETo 
(inches)


1
 


1.83 2.20 3.42 4.84 5.61 6.26 6.47 6.22 4.84 3.66 2.36 1.83  49.54 


Average Rainfall 
(inches)


2
 


2.62 2.86 2.34 0.63 0.33 0.04 0.04 0.25 0.18 0.26 0.76 1.09  11.4 


Average Max 
Temperature (F) 


2
 


66.2 68.4 69.7 76.7 82.7 91.6 97.8 98.1 92.6 84.2 74.2 67.5  80.8 


1
Source: http://www.cimis.water.ca.gov/cimis/frontMonthlyReport.doc. Station #137 - Temecula East II 2/1997 through 4/2011 


2
 http://www.idcide.com/weather/ca/temecula.htm (Sun City Weather Station, 15.77 miles from Temecula)   


Demographics 


 


Current population projections were obtained for the District‘s service area from WMWD 


and EMWD, using both California Department of Finance (DOF) and U.S. Census 


Bureau data, and then adjusted to the service area boundaries using land-use and census 


tract level data. Table 1.3-2 presents these demographics in five year intervals beginning 


in 2010 and ending in 2035.  


Within the District‘s service area, population is expected to continue to grow over the 


next 25 years at an average annual rate of approximately 1,158 persons for a total of 


approximately 28,950 new residents, representing a 1.5 percent annual growth rate for a 


total growth rate of approximately 21.7 percent over the projection period. 


                                                           
4 Evapotranspiration (ETo) is the loss of water to the atmosphere by the combined processes of evaporation (from 
soil and plant surfaces) and transpiration (from plant tissues). It is an indicator of how much water crops, lawn, 
garden, and trees need for healthy growth and productivity. ETo from a standardized grass is commonly denoted 
at ETo.  



http://www.idcide.com/weather/ca/temecula.htm
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Table 1.3-2 
Population Projections for RCWD Service Area 


 2010 2015 2020 2025 2030 2035 


Population 133,691 140,390 146,237 152,979 158,490 162,635 


Source: EMWD, Draft 2010 UWMP, May 2011 and WMWD, Draft 2010 UWMP, May 2011   


 


Growth in the RCWD service area routinely exceeded 10 percent per year from the mid-


1980‘s to 1990‘s. IN the early 1990‘s, growth slowed during an economic recession. 


During the late 1990‘s, growth began to steadily increase, and the first five years of the 


2000‘s brought accelerated population growth to the region. This growth has challenged 


RCWD to develop reliable sources of supply and construct new facilities and 


infrastructure. The late 2000‘s experienced a major decline in the housing development 


and growth slowed again during the recent economic recession. RCWD is still a growing 


water agency. RCWD is closely monitoring land development in its service area and will 


continue to reliably and responsibly meet the challenges of new development.   


 


1.4 RANCHO CALIFORNIA WATER DISTRICT FACILITIES  
 


The District receives its water from groundwater, imported water, and recycled water. 


The District maintains wells to tap into the Murrieta-Temecula Groundwater Basin
5
, is a 


member agency of EMWD and WMWD to receive imported water, and serves recycled 


water from treatment plants owned and operated by the District and EMWD. The District 


manages agreements and contracts with each of these agencies and continually monitors 


activities, projects and programs to insure the District‘s capability of meeting the water 


supply needs of its customers, both present and future.  


 


The District operates its water distribution system in two divisions: the Santa Rosa 


Division in the westerly half, and the Rancho Division in the easterly half. Each division 


provides water through a number of pressure zones ranging from 1,305 feet above sea 


level to 2,850 feet.  


 


The District‘s maintains 898 miles of water pipelines to convey water from its source to 


water customers, operates 44 active groundwater production wells, 37 storage reservoirs 


with a capacity of 138.1 million gallons (MG), and one open (surface) reservoir, Vail 


Lake, with a storage capacity of 49,370 acre-feet (AF) used to help recharge the 


groundwater basin, using natural runoff.  


 


Treated imported water (potable) is received from Metropolitan‘s storage and filtration 


facility at Lake Skinner directly into the District distribution system through four 


turnouts. Raw water is delivered to the District from Metropolitan‘s Pipeline No. 5 


                                                           
5 California Department of Water Resources, California’s Bulletin 118, Basin Number 9-05 is titled Temecula Valley 
Groundwater Basin, and is commonly known as the Murrieta-Temecula Groundwater Basin because the groundwater flows  
southeastward under Murrieta and Temecula Valleys, as well as southwestward beneath the Pauba Valley to the 
southwestern part of the basin.  
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through turnout WR-34 and Pipeline No. 6 through turnout EM-21. Raw water from EM-


21 is conveyed through the Pauba Valley Transmission Main in De Portola Road to the 


District‘s Recharge and Recovery System. This system consists of 26 wells (included in 


the 44 active wells) and the Upper Valle De Los Caballos (VDC) and Lower VDC 


Percolation Basins, providing up to 30,000 AFY of groundwater production capacity, 


including both native production and import recharge recovery.   


 


The District operates a non-potable (recycled) water system, which includes 64 miles of 


pipelines, four reservoirs, six pump stations, four seasonal storage ponds, and total 


system storage of 8 MG. Recycled water is delivered for irrigation through the District‘s 


recycled water supply system and multi-zone transmission piping network. The recycled 


water supply is from tertiary facilities at the Santa Rosa Water Reclamation Facility 


(SRWRF) and the seasonal storage ponds constructed adjacent to the reclamation facility. 


Recycled water is also received from the Temecula Valley Regional Water Reclamation 


Facility (TVRWRF) under agreement with EMWD.  


 


The District also provides wastewater collection and treatment in the Santa Rosa 


Division. Wastewater facilities includes 83 miles of sewer lines, one treatment plant – the 


SRWRF, a 5 MGD sequencing batch reactor treatment facility with conventional 


advanced wastewater treatment, and three lift stations. Wastewater treatment and 


recycled water is discussed in more detail in Section 8. 


 


The District maintains a telemetry system enabling 24-hour, remote monitoring of water 


system facilities from a central station located at the District‘s Operation‘s Yard. The 


central station is accessible remotely by system operators via personal computer. The 


SCADA System is comprised of three major component groups:  


1. Sensing, control, and data transmission equipment located at remote sites. 


2. Communications network consisting of data radios to allow bi-directional 


transmission.  


3. Central monitoring and control station. Central station equipment includes computers 


and software, logging printers and other associated display and annunciation devices. 


It also includes a 24-hour alarm autodialer for after hour alarm monitoring.  


 


In normal operation, the central station computer monitors and logs critical system 


operations and operating parameters such as pressure, flow, quantity of water pumped, 


and depth of water in reservoirs. The computer also responds, following prearranged 


instruction in the control software, to alarms or other abnormal situations and summons 


personnel to correct the malfunction.  
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SECTION 2 
WATER DEMANDS  


 
2.1 INTRODUCTION 
 


Affordable housing, relative to neighboring Los Angeles and Orange Counties, and a 


Mediterranean climate, has given reason for the cities of Murrieta and Temecula and the 


surrounding region in southwest Riverside County to be desirable places to live. As such, 


population within the District‘s service area has grown significantly. Even agriculture, 


which is mainly orchards, citrus, avocados, and vineyards has grown, unlike in many 


other areas in Southern California. This urban and agricultural growth has lead to 


increases in water demands. In particular, summer peaking in demands has been an issue 


due to the region‘s semi-arid climate. 


 


The Water Demands section describes the District's urban water system demands and 


quantifies the current water system demand by sectors and projects them over the 


planning horizon of the 2010 UWMP Update. These projections include water sales to 


other agencies, water requirements for the Santa Margarita River, system water losses, 


and water use target compliance. 


 


As required by SBx7-7, the Water Conservation Bill of 2009, this section identifies the 


water use targets in 2015 and 2020 to demonstrate a 20 percent reduction in per capita 


water use by 2020. Included are calculations of the baseline gross water use expressed as 


per capita daily water use (gallons per capita per day, or GPCD), baseline and target 


population, and interim (2015) and urban water use targets (2020).  This section includes 


a description of how the District calculated its baseline and target per capita water 


demands in accordance with Method No. 1 described in "Methodologies for Calculating 


Baseline and Compliance Urban Per Capita Water Use" (DWR, 2010).  
 


2.1.1 Past, Current, and Projected Water Use Among Sectors  
 


Table 2.1-1 quantifies the water use per classification (sector) for the District. The 


projected water use by sector presented in the row entitled ―Total Water Demand‖ 


reflects the total water demand projections shown in Table 4.2-4, Section 4 Water 


Reliability Planning, which do not include unaccounted-for water losses. The total water 


use presented in Table 2.1-1 takes unaccounted-for water losses into consideration.   
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Table 2.1-1 
Past, Current, and Projected Water Use by Sector 


[1]
 


(AF) 


 
 


2005 2010 2015 2020 2025 2030 2035 


Potable         


Single Family Residential 35,637 29,900 36,332 39,250 42,387 45,378 48,516 


Multi Family Residential 2,247 1,885 2,291 2,475 2,673 2,861 3,059 


Commercial, Institutional, 
Industrial 


3,814 3,200 3,889 4,201 4,537 4,857 5,193 


Landscape/Golf Courses 6,178 5,183 6,299 6,804 7,348 7,867 8,410 


Agricultural 19,899 16,695 20,000 20,000 20,000 20,000 20,000 


Other
[2]


 680 571 693 749 809 866 926 


Potable Demand 68,457 57,434 69,504 73,479 77,754 81,829 86,104 


Recycled & Non-Domestic 
Demand


[3]
 


3,459 4,367 4,500 4,800 4,800 4,800 4,800 


Sale of Water to Others
[4]


 160 676 881 881 881 881 881 


Total Water Demand  72,076 62,477 74,885 79,160 83,435 87,510 91,785 


Santa Margarita River 
Discharge


[5]
 


2,077 4,000 4,000 4,000 4,000 4,000 4,000 


Unaccounted-For Water
[6]


 3,457 2,915 3,520 3,722 3,936 4,139 4,353 


Total Water Use 77,610 69,392 82,405 86,882 91,371 95,649 100,138 


[1]
 Total potable and recycled water demand projections were obtained from Section 4, Table 4.2-3. Future demands 
for estimated based on land use and build out projections from RCWD Engineering data. Non-consumptive 
demands based on information from RCWD Operations data. Future demands for Agriculture is expected to remain 
stable. 


[2]
 Includes water to construction, miscellaneous, and other temporary water use.  


[3] 
Recycled water for agriculture, landscape, golf courses, construction and residential. 


[4] 
Water wheeling agreements with EMWD and WMWD, and also to the Pechanga Reservation, which are shown in 
Table 2.1-2; recycled water to Pechanga included in recycled demand total.  


[5] 
Required Santa Margarita River flows. 


[6] 
Equal to difference between total water production and total billed (sales) water. 2010 was approximately 5.0 
percent for potable water and 1.0 percent for recycled water, plus 15.0 percent for recycled water for indirect 
potable reuse (Table ; projected unaccounted-for water is anticipated to remain constant through the planning 
period to 2035.  
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The difference between the water production and the total billed water is defined as 


unaccounted-for water, or the water losses within a system. Unaccounted-for water may 


be attributed to unmetered water use, leaking pipes, or other events causing water to be 


withdrawn from the system and not measured, such as hydrant flushing, street cleaning, 


new construction line draining and/or filling and draining and flushing, and fire fighting. 


An average annual unaccounted-for water loss of 5.0 percent
6
 for potable water and 1.0 


percent for recycled water was utilized to estimate unaccounted-for future water losses.
7
    


 


Urban water demands have steadily increased in the District‘s service area since 1978 


due to extensive growth. Agricultural water use increased in the early years and has 


remained relatively constant since 1995.    


 


Water Wheeling Agreements 


 


RCWD also provides water services to properties within the EMWD and WMWD retail 


water service areas. Water is provided by EMWD to RCWD on an annual basis for the 


wheeling of water to the following EMWD‘s water customers: Nakayama Park, Lake 


Skinner Park, and Glen Oaks. Similarly, water is provided by WMWD to RCWD on an 


annual basis for wheeling water to WMWD‘s water customer, Rock Mountain. 
 


Direct water service (i.e., outside RCWD service area) are arranged pursuant to 


interagency agreements. The interagency agreements provide for and address specific 


issues and terms related to wheeling of water through RCWD‘s water distribution system 


from an imported water supply connection to the point of delivery. Table 2.1-2 provides 


an overview of these agreements. 


 


                                                           
6 RCWD Engineering Department  
7 American Water Works Association states 10 percent or less unaccounted-for water (losses) in a water system is 
acceptable.  
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Table 2.1-2 
RCWD Water Wheeling Agreements  


Property 
Served 


Service 
Capacity 


Supply Connection 
Interagency 
Agreement 


Term Status 


Rancho Glen 
Oaks 


Average 600 
gpd/parcel for 
a maximum 
115 metered 
(parcels) 
connections 


EMWD adjustment of 
EM-13 allocation or 
other appropriate 
delivery point to 
compensate RCWD 
 


Executed 1/20/93 
between RCWD and 
EMWD 


2023  
(30 years)  


Active 


Lake Skinner 
Park 


360 gpm  
 


EM-13 and/or EM-20 
will be identified in 
agreement update to 
reflect the supply 
connection to 
compensate RCWD 


Executed 4/21/81 
between RCWD and 
EMWD; update in 
2011 


2006  
(25 years); 
currently 
renewing 
terms 
 


Active; agreement 
update includes 
similar conditions 
of service, identify 
appropriate 
supply connection 


Nakayama 
Park: Parcel No. 
1 of PM 
10037/APN 
957-080-023 


Undefined 
amount; 
inferred as 
amount used 
by property 
owner 


Adjustment of EM-13 
or EM-20 allocation to 
compensate RCWD 
 


Executed 5/2/06 
between RCWD and 
EMWD 


2036  
(30 years)  


Active 


Rock Mountain 500 gpm WMWD adjustment of 
WR-26 or WR-28 
allocation to 
compensate RCWD 


Executed 1/19/05 
between RCWD and 
WMWD 


2035 
(30 years) 


Active 


Pechanga 
Reservation 


1,050 AFY 
(50% of safe 
yield of the 
Wolf Valley 
Groundwater 
Basin) 


Produce groundwater 
from Pechanga wells 
or through potable 
connection to RCWD 


Executed 12/21/06 
Groundwater 
Management 
Agreement between 
RCWD and 
Pechanga Band of 
Luiseno Mission 
Indians 


2031/2056 
(25 years; 
auto-renew 
for 25 more 
years 
 


Active 


Pechanga 
Reservation 


1,000 AFY Metered connection for 
recycled from EMWD 


Executed 2/28/08 
between RCWD and 
EMWD 


2028 
(20 years) 


Active 


 


 


The historic and projected amount of wheeled water (sale of water to other agencies) is 


shown in Table 2.1-3. These amounts are used in the calculation of baseline and targets 


for compliance with a 20 percent reduction in urban water use by 2020.  


 







Rancho California Water District 
2010 Urban Water Management Plan   Section 2 


 2-5 6/30/11  


Table 2.1-3 
Historical and Projected Sale of Water to Other Agencies 


(AFY) 


 
 


2005 2010 2015 2020 2025 2030 2035 


Rancho Glen Oaks – EMWD  4 28 25 25 25 25 25 


Lake Skinner Park – EMWD  156 59 200 200 200 200 200 


Nakayama Park – EMWD  0 2 2 2 2 2 2 


Rock Mountain – WMWD 0 4 4 4 4 4 4 


Pechanga Reservation – Potable 0 266 250 250 250 250 250 


Potable Subtotal  
Sale of Water to Other Agencies 


160 359 481 481 481 481 481 


Pechanga Reservation – Recycled  0 317 400 400 400 400 400 


Total  
Sale of Water to Other Agencies  


160 676 881 881 881 881 881 


Source: RCWD Finance Department, Historical Data; RCWD Operations, Projections  


 


Lower-Income Household Water Demand 


  


Water Code Section 10631.17 (SB 1087) requires that water use projections of an 


UWMP include the projected water use for single-family and multi-family residential 


housing for lower income households as identified in the housing element of any city, 


county, or city and county in the service area of the supplier. RCWD service area 


includes the City of Temecula, portions of the City of Murrieta, and portions of 


unincorporated Riverside County.  


 


The County of Riverside updated its housing element in November 2010. The housing 


element estimates that approximately 37.9 percent of all households in the western 


portion of Riverside County are ―very-low‖ or ―low‖ income.  


 


The City of Murrieta updated its housing element in October 2010. The housing element 


estimates that 11 percent of all households in the City of Murrieta are ―very low‖ or 


―low‖ income. It is assumed that 11 percent of all of Murrieta retail area demand for 


years 2015 to 2035 will be for very-low and low-income households.  


 


The City of Temecula updated and adopted its housing element on July 27, 2010. 


Overall, household incomes in Temecula area higher than countywide for Riverside 


County, with about 24 percent of all households in the City of Temecula earning ―very 


low‖ or ―low‖ incomes.  
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Table 2.1-4 quantifies projected water use for new lower-income single-family and 


multifamily residential households within the RCWD service area. In addition to the 


housing elements of the cities and county, RCWD utilized the 2007 SCAG Regional 


Housing Need Allocation Plan to assist in estimating the number of new low income 


housing units that may be required within RCWD‘s service area. The projected demand 


for these units is included in total projected residential demand throughout this UWMP. 


The projections assist in the water needed for lower income residential housing, as 


defined in Section 50079.45 of the Health and Safety Code. This requirement is intended 


to assist a water supplier in complying with the requirement of Government Code Section 


65589.7 to grant priority to serve water to housing units affordable to lower income 


households.
8
  


 


Table 2.1-4 
Projected Water Use for New Lower-Income Households 


(AF) 


Service Area Location 2015 2020 2025 2030 2035 


City of Murrieta 90 90 90 90 90 


City of Temecula 540 540 540 540 540 


Unincorporated Western Riverside 
County 


100 100 100 100 100 


Total Lower-Income  
Household Water Use 


730 730 730 730 730 


Source: Extrapolated from City of Murrieta, General Plan, Housing Element, October, 2010; City of Temecula, 
General Plan, Housing Element, 2005: County of Riverside, General Plan, Housing Element, November 2010. 
Information derived from the Regional Housing Need Allocation Plan, SCAG, January 1, 2006 – June 30, 2014.  


 


 


                                                           
8 California Department of Housing and Community Development, Memorandum, May 22, 2006 
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Table 2.1-5 quantifies the past and current number of water service customers by sector 


for the years 2005 and 2010, respectively, and projections of customers through 2035.  
 


Table 2.1-5 


Number of Water Service Connections by Sector 
Current and Projected 


 
2010 2015 2020 2025 2030 2035 


Potable Connections       


Single Family Residential 25,143 26,721 28,298 29,875 31,453 32,938 


Multi Family Residential 1,887 2,006 2,125 2,244 2,363 2,475 


Commercial/Institutional/Industrial 3,089 3,281 3,475 3,668 3,862 4,044 


Landscape Irrigation 2,904 3,374 3,844 4,314 4,784 5,010 


Agriculture 10,691 10,876 11,060 11,245 11,429 11,969 


Other
[1]


 1,557 1,648 1,738 1,829 1,920 2,010 


Total Potable Connections 45,271 47,906 50,540 53,175 55,811 58,446 


Recycled – Golf, Landscape, Irrigation 171 177 189 189 189 189 


Total Recycled Connections 171 177 189 189 189 189 


Total Connections 45,442 48,083 50,729 53,364 56,000 58,635 


Source: RCWD Engineering Department; based on land use data.  
 [1] 


Construction and other temporary accounts 
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2.2 BASELINES AND TARGETS 
 


SBx7-7, the Water Conservation Bill of 2009, requires the state to achieve a 20 percent 


reduction in urban per capita water use in California by the end of 2020. Each urban 


water supplier is to develop urban water use targets for 2020 and in interim water use 


target for 2015 by June 30, 2011.  


Beginning with this 2010 UWMP Update, SBx7-7 (Water Code §10608 (e)) requires the 


RCWD to include the following in its UWMP: 


 Regional alliance – If a member of a regional alliance for the purpose of meeting 


a regional water use target, must name the regional alliance.  


 Baseline gross water use and service area population – Gross water use is the 


total volume of water, whether treated or untreated, entering the distribution 


system of an urban retail water supplier, excluding recycled water, long-term 


storage water, conveyed to another urban water supplier, and agricultural water 


use. Service area population must utilize data published by the California 


Department of Finance (DOF) or the U.S. Census Bureau and can be refined to 


account for service area boundaries, customers with private source of supply, or 


other unique local circumstances. 


 Baseline daily per capita water use — The average gross water use within the 


District‘s distribution system area on a per capita basis. This is determined using 


water use and population estimates from a defined range of years. 


 Urban water use target — The amount of water planned to be delivered in 2020 


to each resident within the District‘s distribution system area, taking into account 


water conservation practices currently in use and those planned for 


implementation. 


 Interim urban water use target — The planned daily per capita water use in 


2015. This value is anticipated to be halfway between the baseline daily per capita 


water use and the urban water use target. 


 Compliance year gross water use and service area population – To determine 


whether the District‘s 2015 and 2020 per capita water use targets meet the 


legislation‘s minimum water use reduction requirement.  


 


SBx7-7 provides for the formation of a ‗regional alliance‘; a group of water suppliers that 


receive water from a common wholesale water supplier that cooperatively participate 


during the urban water management planning process to meet water use targets. The 


regional alliance is to develop its own set of interim and urban water use targets, which 


are to be included in a Regional Alliance Report. A regional alliance has not been formed 


in the EMWD or WMWD service area. Therefore, RCWD has established an individual 


baseline and target.  
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2.2.1 RCWD Baseline and Water Use Targets 
 


The District has determined its daily water per capita use (expressed as gallons per capita 


per day, or GPCD) for the years 2015 and 2020. These numbers will be used to determine 


the District‘s progress towards compliance with the interim and 2020 urban water use 


targets. Determining and tracking water use levels and targets will support the goal of 


reducing the state‘s per capita urban water consumption by 20 percent. 


 


The Water Conservation Bill of 2009 describes the overall process by which the District 


is to comply with the requirements. It specifically identifies methods for establishing 


urban water use targets. The District has elected to utilize Target Method 1 for its 


individual compliance and monitoring program. This means the District will achieve its 


mandated reduction of urban water use consistent with the Target GPCD being 80 


percent of the Baseline GPCD. The notice of public hearing and a resolution adopting 


Target Method 1 are included in Appendix D.  


 


Baseline 


 


Two baseline periods are to be determined during the calculation of the base daily per 


capita water use. The first is a continuous 10 to 15-year period used to calculate baseline 


per capita use and the second is a continuous 5-year period used to determine whether the 


2020 per capita water use target meets the legislation‘s minimum water use reduction 


requirements of at least a 5 percent reduction per capita water use. 


 


Table 2.2-1 presents the Base Daily Per Capita water use data for the years 1995 through 


2010. Included are population, gross water use in AFY and gallons per day, then 


calculated to determine baseline Gallons Per Capita Per Day. Gross water use was 


calculated using total water into the distribution system less recycled water, less water for 


agricultural use, and less water conveyed to others. The amount of process water does not 


meet the threshold; therefore, it has not been excluded.  The legislation allows up to a 15-


year base period if the amount of recycled water delivered in 2008 is 10 percent or 


greater of total water demand. While the District‘s use of recycled water is nearly 10 


percent of its currently available recycled sources water, the District‘s recycled water use 


in 2008 represented only 4.5 percent of total water demand; therefore, under the 


legislation the District many not anything greater than a 10-year base period. The District 


has selected the years 1995 through 2004 as its 10-year base period, which results in 


baseline of 415.9 GPCD.  


 
The calculation for the 5-Year Base Daily Per Capita Water Use to demonstrate 


compliance with the minimum water use reduction is shown in Table 2.2-2. This 5-year 


comparison calculation is a continuous period ending no earlier than December 31, 2007 


and no later than December 31, 2010. The average GPCD of the five years multiplied by 


0.95 is the minimum water use reduction. The 2020 per capita water use target cannot 


exceed this value. If the 2020 target established using the selected method is greater than 


the comparison 5-year GPCD, then the 5-year value determined below becomes the 


District's 2020 water use target.  
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Table 2.2-1 
Baseline Period Calculation of GPCD 


Base period year 
Distribution 


System 
Population* 


Daily system 
gross water 
use (AFY) 


Daily system 
gross water 
use (gpd) 


Annual 
daily 
per 


capita 
water 
use 


(gpcd) 


Sequence 
Year 


Fiscal Year 


Year 1 1995 54,501 22,938 20,477,752 375.7 


Year 2 1996 59,364 30,570 27,291,171 459.7 


Year 3 1997 63,685 33,701 30,086,351 472.4 


Year 4 1998 68,384 27,866 24,877,192 363.8 


Year 5 1999 73,195 36,129 32,253,932 440.7 


Year 6 2000 87,228 43,282 38,639,727 443.0 


Year 7 2001 91,144 42,158 37,636,283 412.9 


Year 8 2002 101,805 46,222 41,264,393 405.3 


Year 9 2003 105,582 44,352 39,594,962 375.0 


Year 10 2004 109,708 50,470 45,056,768 410.7 


Year 11 2005 113,484 46,118 41,171,548 362.8 


Year 12 2006 124,939 52,255 46,650,315 373.4 


Year 13 2007 128,628 58,792 52,486,179 408.0 


Year 14 2008 131,469 54,732 48,861,641 371.7 


Year 15 2009 132,341 53,827 48,053,708 363.1 


Year 16 2010 133,691 46,646 41,642,916 311.5 


Selected Baseline: 10-Year Base Daily Per Capita Water Use (1995-2004) 415.9 


Source: RCWD Operations Department and Engineering Department 


* RCWD service area population figures obtained from WMWD and EMWD, which are based on California 
DOF and the U.S. Census Bureau, adjusted for the RCWD water service area boundaries. 


 
Table 2.2–2 


Base Daily Per Capita Water Use 
5-Year Range 


Base period year 
Distribution 


System 
Population 


Daily 
system 


gross water 
use (AFY) 


Daily 
system 


gross water 
use (gpd) 


Annual 
daily per 


capita water 
use (gpcd) 


Sequence 
Year 


Calendar 
Year 


Year 1 2003 105,582 44,352 39,594,962 375.0 


Year 2 2004 109,708 50,470 45,056,768 410.7 


Year 3 2005 113,484 46,118 41,171,548 362.8 


Year 4 2006 124,939 52,255 46,650,315 373.4 


Year 5 2007 128,628 58,792 52,486,179 408.0 


5-Year Base Daily Per Capita Water Use 386.0 


Minimum Water Use Reduction (95%) Target 366.7 
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Target Methods 


 


SBx7-7 provides compliance flexibility, allowing for a choice of quantifiable methods to 


calculate GPCD requirements. The District must use one of four specified methods to 


develop its water use targets: 


 Method 1: 80% of ―Baseline‖ per capita water use 


 Method 2: Sum of specified performance standards 


 Method 3: 95% of South Coast Hydrologic Region target  


 Method 4: A flexible alternative designed to adjust for historically 


implemented conservation 


 


Each of the four target methods were calculated and analyzed, as detailed in the report, 


“Analysis of SBx7-7 GPCD Requirements” (Appendix E), for comparison to determine 


the optimum method for the District. The least restrictive method for the District is to 


comply with the 20 percent of Baseline requirement, Target Method 1. This method 


states that the supplier must reduce GPCD by 20 percent of average GPCD from the 


baseline period. Table 2.2-3 compares the calculated GPCD Target for each method:  


 
Table 2.2-3 


Target Methods and 2020 GPCD Target 


Method Name 
2020  


GPCD Target 


1 80% of “Baseline” Use 332.7 


2 Sum of specified performance standards 298.2 


3 95% of DWR Hydrologic Region Target – South Coast 141.6 


4 Historical Conservation 330.8 


 


Water Use Reduction Interim and 2020 Target 


 


Table 2.2-4 shows the selected baseline periods and their GPCD water use. Of the four 


available methods for determining water use targets, the District has selected Method 1, 


80% of the base daily per capita water use based on the optimum water use reduction 


value.  
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Table 2.2-4 


Baseline Period Ranges and Target Values 


Base Parameter Value Units 


10- to 15-year 
base period 


2008 total water deliveries
1
 80,998 AF 


2008 total volume of delivered recycled water 3,642 AF 


2008 recycled water as a percent of total deliveries  4.5 % 


Number of years in base period
2
 10 years 


Year beginning base period range 1995   


Year ending base period range
3
 2004   


 10-Year Base Daily Per Capita Water Use 415.9 GPCD 


Target Method 1 80% of Base Daily Per Capita Water Use 332.7 GPCD 


5-year base period 


Number of years in base period 5 years 


Year beginning base period range 2006   


Year ending base period range
4
 2010   


 5-Year Base Daily Per Capita Water Use  386.0 GPCD 


Minimum Water 
Use Reduction 


 95% of 5-Year Base Daily Per Capita Water Use 366.7 GPCD 


1 
Total water deliveries include all water into the District’s water distribution system, including imported water, treated and 


untreated, groundwater, surface water, and recycled water. Total water deliveries do not include water delivered to the 
Santa Margarita River under agreement.  
2 
If the 2008 recycled water percent is less than 10 percent, then the first base period is a continuous 10-year period.  If 10 


percent or greater, the first base period is a continuous 10- to 15-year period. Since recycled water in 2008 was 4.5% of 
the total water deliveries, the District has used a 10-year base period.  


3
The ending year must be between December 31, 2004 and December 31, 2010. 


4
The ending year must be between December 31, 2007 and December 31, 2010. 


 


Table 2.2-5 confirms the water use target by comparison of the 5-Year Daily Per Capita 


Water Use targets and Method 1 targets, indicating compliance with SBx7-7 


requirements. The 2020 water use target is 332.7 GPCD and the Interim water use target 


in 2015 is 374.3 GPCD (50% [41.6 GPCD] of the total water use reduction [83.2 GPCD] 


from the baseline to 2020, also expressed as 90% of the Baseline GPCD).  


 
Table 2.2-5 


2015 Interim Target and 2020 Target Compliance  
(GPCD) 


5-yr Base Daily 
Per Capita 
Water Use 


Max Allowed 
GPCD Target 
(95% of 5-Year 


Base) 


10-Year 
Baseline Daily 
Per Capita Use 


Interim (2015)    
Target  
(90% of 


Baseline) 


2020  
Target  
(80% of 


Baseline) 


386.0 366.7 415.9 374.3 332.7 


 
Due to recent climatic and economic conditions, RCWD‘s measured 2010 GPCD is close 


to the 2020 Target required under SBx7-7. However, water demand in 2010 is known to 


be suppressed due to cool wet weather and the effects of the economic recession.  When 


more appropriately compared to the average GPCD (392.7 GPCD) of the previous 5 


years (2006-2010), it can be reasoned that a substantial water demand reduction is still 
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needed.  Table 2.2-6 shows the GPCD for each year 2006 through 2010 and the average 


of the five years.  


 
Table 2.2-6 


Recent Historic 5-Year Average GPCD 


Fiscal Year 
Distribution 


System 
Population* 


Daily system 
gross water 
use (AFY) 


Daily system 
gross water 
use (gpd) 


Annual 
daily 
per 


capita 
water 
use 


(gpcd) 


2006 124,939 52,255 46,650,315 373.4 


2007 128,628 58,792 52,486,179 408.0 


2008 131,469 54,732 48,861,641 371.7 


2009 132,341 53,827 48,053,708 363.1 


2010 133,691 46,646 41,642,916 311.5 


Most Recent 5-Year GPCD (2006-2010) 365.5 


Source: Table 2.2-1 


 
 
2.3 WATER DEMAND PROJECTIONS  
 
Projecting water demands allows RCWD to determine future water supply investments 


needed to match expected demands. Water demand projections are used to schedule these 


investments to ensure they are online when needed thus minimizing cost impacts of idle 


facilities.  


 


The District‘s Water Facilities Master Plan and the District‘s IRP were both developed in 


2005. Since that time, factors influencing water use projections, including economic and 


climate, have created the need to update this plan. As a result, projected water demands 


included herein were developed using a combination of information from RCWD 


Engineering, Operations, and Finance Departments.  


 


The RCWD Engineering Department calculated water use projections based on land use, 


forecasting build out by parcel type. The Finance Department utilized historic water sales 


to project future water sales, and the Operations Department provided strategic 


information on water availability and demand forecasts from each water source, including 


water for groundwater recharge, water required to meet the Santa Margarita River 


discharge requirements as agreed to in the water rights settlement, and unaccounted-for 


water. Combining these data, the water demand projections through 2035 in the District 


service area were developed.  


 


Consumptive water use includes billing classifications that are referred to comparably in 


the District‘s Facilities Master Plan. Table 2.3-1 shows the comparison of billing data 


classifications and land use categories used in combining data.  
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Table 2.3-1 
Billing Data Classifications, Land Use Categories and 2010 UWMP Classifications 


2010 Billing Data 
Classifications 


RCWD Facilities Master Plan 
Classifications 


2010 UWMP  
Classifications 


Agricultural 
Ag/Domestic 


Ag/Vineyard Planning Area 
Estate 20 
Estate 10 
Estate 5 
Estate 2 


Agriculture
[1]


 


Domestic 
 


Very Low Density 
Low Density 


Medium Density 
Medium High Density 


High Density 


Single Family Residential 
 


Multiple Dwelling Multi-Family Multi-Family Residential 


Commercial 
Schools Misc Gov Other 


Commercial 
Business Park / Industrial 


Commercial, Institutional, 
Industrial 


Golf 
Landscape 


Reclaimed Water 
Open Space – Recreational 


Landscape Irrigation  
Recycled Water: Golf Courses, 


Landscape Irrigation, Agriculture  
[1]


 Ag/Domestic is included in single family residential  


 


 


The District‘s projected water demands consider existing demand in the service area, land 


use development beyond 2010, and quantity of recycled water use and agricultural water 


use. Table 2.3-2 shows the total water uses in the RCWD service area by customer 


classification and additional water uses.  
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Table 2.3-2 
Total Water Uses in RCWD Service Area - Current and Projected  


Normal Water Year 
(AFY) 


 
2010 2015 2020 2025 2030 2035 


Single Family Residential 29,900 36,332 39,250 42,387 45,378 48,516 


Multi Family Residential 1,885 2,291 2,475 2,673 2,861 3,059 


Commercial/Institutional/ 
Industrial 


3,200 3,889 4,201 4,537 4,857 5,193 


Landscape Irrigation 5,183 6,299 6,804 7,348 7,867 8,410 


Agriculture 16,695 20,000 20,000 20,000 20,000 20,000 


Other
[2]


 571 693 749 809 866 926 


Total Potable  57,434 69,504 73,479 77,754 81,829 86,104 


Recycled – Golf Courses, 
Landscape Irrigation, 
Agriculture 


4,367 4,500 4,800 4,800 4,800 4,800 


Total Recycled  4,367 4,500 4,800 4,800 4,800 4,800 


Sale of Water to Others - 
Potable 


359 481 481 481 481 481 


Sale of Water to Others – 
Recycled  


317 400 400 400 400 400 


Total RCWD Consumptive 
Demand 


62,477 74,885 79,160 83,435 87,510 91,785 


Groundwater Recharge 
with Imported Water 


13,000 23,000 23,000 23,000 23,000 23,000 


SMR Discharge
[3]


   4,000 4,000 4,000 4,000 4,000 4,000 


Vail Lake Releases 2,724 3,000 3,000 3,000 3,000 3,000 


Unaccounted-for Water
[4]


 2,915 3,520 3,722 3,936 4,139 4,353 


Total Water Use 85,116 108,405 112,882 117,371 121,649 126,138 


Source: Table 2.1-1  


 


 


Table 2.3-3 (from Tables 2.3-2 and 4.2-3) presents water demand in a normal water year 


for the District.  The table also shows the GPCD projected in 2015 and 2020 to meet the 


Interim Target and 2020 Target, respectively.  
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Table 2.3-3 
RCWD Projected Water Demand and Target Compliance  


Normal Water Year 
(AFY)  


Water Demand  2015 2020 2025 2030 2035 


Demand       


Potable
[1] 


69,985 73,960 78,235 82,310 86,585 


Recycled
[2]


 4,900 5,200 5,200 5,200 5,200 


Total Demand 74,885 79,160 83,435 87,510 91,785 


% of Year 2010 Demand (62,477 AF) 120% 127% 134% 140% 147% 


Unaccounted-for Water
[3]


 4,058 4,260 4,474 4,677 4,891 


Agricultural Water Use 20,000 20,000 20,000 20,000 20,000 


Indirect Potable Reuse
[4]


 0 3,048 3,048 3,048 3,048 


Conveyed Water To Others (not in Total 
Demand) 


881 881 881 881 881 


Gross Water Deliveries for  
20x2020 Compliance


[5]
 


53,162 54,291 58,780 63,058 67,547 


Projected Population 140,390 146,237 152,979 158,490 162,365 


GPCD Calculation 334.6 328.1 339.9 352.2 368.4 


Interim GPCD Target
[6]


 374.3     


2020 GPCD Target
[7]


  332.7    


[1]
 Potable Demand: Includes most agricultural water and conveyed water to others; considers land use 


projections toward build out.  
[2]


 Recycled Demand: Includes some agricultural water and conveyed water to others; recycled water use is 
anticipated to increase with expansion of the Santa Rosa Wastewater Treatment Plant and conversion of 
additional sites to recycled water.  
[3]


 Unaccounted-for water is 5% of potable water demand and 1% of recycled water demand, not including 
amount of conveyed water to others (441 AFY potable and 400 AFY recycled); also includes 15% of 3,048 
AFY of recycled water for indirect potable reuse.  
[4]


 Recycled water use to supplement groundwater recharge for indirect potable reuse (IPR); amount shown 
is less 15% water loss for brine disposal; IPR project implementation anticipated by 2019 to 2021. 
Agreement with EMWD (2009) for up to 5 MGD (5,604 AFY) provides additional supplies (3.2 MGD [3,586 
AFY] from current 1.8 MGD [2,017 AFY] use) as demand increases and indirect potable reuse is developed.


 


[5]
 Gross Water Deliveries: Total Demand less recycled water use, less potable water for agricultural use, 


less conveyed water to others, plus unaccounted-for water.    
[6]


 Interim target: From Table 2.2-4 
[7]


 2020 Target: From Table 2.2-4 


 


Current urban water use projections for 2015 and 2020 show that the both the interim 


water use target and 2020 water use target would be met and exceeded. The following 


section presents the Water Use Reduction Plan to reach the calculated 2020 water use 


target. 
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2.4 WATER USE REDUCTION PLAN 
 
The District has developed a plan to meet its water use reduction goals for 2015 and 2020 


targets (established in accordance with the Water Conservation Bill of 2009 


requirements). The Water Use Reduction Plan includes the actions/measures described 


below. Through these measures, RCWD anticipates the reduction of potable water 


demand to meet the 2020 target requirement of SBx7-7. While 2.3-3 shows that the 


District projections of water use will meet its interim and 2020 targets, Table 2.4-1 shows 


the potential for additional water use savings from implementation of the Water Use 


Reduction Plan.  


 
Table 2.4-1 


Water Use Reduction Plan Potential Savings to Meet 2020 Water Use Target 
 (AFY)  


Water Demand  2015 2020 


Gross Water Deliveries for 20x2020 
Compliance (Table 2.3-3) 


53,162 54,291 


Budget Based Tiered Rate Structure
[1]


 1,063 1,086 


Recycled Water Potable Offset
[2]


 280 840 


Water Use Efficiency Measures
[3]


 2,500 2,625 


Adjusted Gross Water Deliveries for 
20x2020 Compliance 


49,319 49,740 


Projected Population 140,390 146,237 


Adjusted GPCD Potential 313.6 303.7 


Interim GPCD Target 374.3  


2020 GPCD Target  332.7 


[1]
 According to a 2008 AWWA Research Foundation study of more than 20 water 


agencies nationwide with different variation of a “water budget” tiered rate structure, 
conserved water was achieved across all 20 agencies. Based on imprecise information 
from other agencies and early information from the RCWD budget based tiered rate 
structure, savings have been estimated at 2 percent of Gross Water Deliveries for 2015 
and 5 percent of Gross Water Deliveries for 2020.  Further research and evaluation of 
preliminary data from Year 1 of RCWD’s budget based tiered rates. At that time, 
savings will be adjusted and revised water use by GPCD will be adjusted for 2015 and 
2020.   
[2]


 Recycled Water Potable Offset includes increase in production and use from RCWD’s 
SRWRF. 
[3]


 Proposed Water Use Efficiency Demand Management Measures and Passive 
Initiatives are estimated to produce water savings in the near-term by about 4.5 percent.    


 


The District will report progress in meeting its urban water use targets using the DWR 


standardized forms, currently in being developed by DWR.  


 


 


In general, the following actions summarize the District‘s Water Use Reduction Plan: 







  Rancho California Water District 
Section 2 2010 Urban Water Management Plan  


 


6/30/11 2-18  
 


 Budget Based Tiered Rate Structure – The District established a budget based 


tiered rate structure in July 2010, which is designed to reduce water waste, 


promote efficient water use, and manage drought response in an equitable 


manner.  


 Water Use Efficiency Demand Management Measures – Includes both 


Foundational and Programmatic measures. Foundational measures include 


operations, practices and customer information and education. Programmatic 


measures offer customers a portfolio of efficiency incentives and programs based 


on cost-effective indoor and outdoor water efficiency devices and improvement 


measures.    


 Water Use Efficiency Passive Initiatives – Includes building codes and 


landscape ordinances, as well as the District‘s Water Waste Prohibition Ordinance 


and Water Shortage Contingency Plan.  


 Recycled Water Supply – Reduce demand for potable water by increasing 


recycled water supply. Additional recycled water supply is considered a reduction 


in per capita water use under SBx7-7. As a result, the District can reduce 


calculated per capita water use through the increased use of recycled water in its 


supply portfolio. 


 Water Shortage Contingency Plan – The District‘s Water Shortage 


Contingency Plan will continue to be enforced when appropriate.  


 


The Water Use Reduction Plan includes a sound, fact-based plan to guide the water use 


efficiency program implementation over the upcoming years. RCWD, working in 


collaboration with regional agencies, will implement a strategy of water use efficiency 


that includes multiple opportunities for water customers to reduce water use. The strategy 


developed for goal achievement to develop the water use reduction plan includes the 


following:  


 Assess the current water supply situation and usage patterns;  


 Identify specific water use reduction programs with the highest water savings 


opportunities ;  


 Develop a strategy for reaching water savings goals; 


 Recommend programs with budgets, water savings, costs, marketing and 


operational details;  


 Secure outside funding for programs; 


 Provide sustained education and outreach to customers; 


 Develop a program implementation plan and schedule; and  


 Develop a system for tracking and reporting performance over time.  


 


Budget Based Tiered Rate Structure 


The District‘s budget based tiered rate (BBTR) structure was established in July 2010 to 


promote efficient water use.  The tiered rate structure gives each customer a customized 


water budget for efficient indoor and outdoor water use, which represents an appropriate 
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amount of water to meet customers‘ needs. Only customers using water in excess of a 


reasonable efficient water use budget will pay the higher tiered rates.  


 


Tier 1 of the efficient water use budget is designed to meet the needs of indoor water use, 


and provides for 60 gallons of water per day for each person in the home based on four 


persons per household for a single family residence and three persons per household for a 


multi-family residence. Variances are available to make adjustments to household size, 


elderly care, child care, and medical needs.  


 


Tier 2 of the efficient water use budget is intended to meet the reasonable needs for 


outdoor water use. The outdoor water budget is determined by the amount of landscaped 


area to be irrigated, and allocates enough water to sustain the landscaped areas as if it 


were a mix of turf, shrubs, and trees. The budget also assumes a level of irrigation system 


efficiency in applying water to the landscape. The amount of water in the Tier 2 outdoor 


budget will vary from month to month based on actual weather conditions determined by 


weather information using evapotranspiration (ET).
9
 ET is used to adjust the outdoor 


water budget to reflect seasonal variations in water needs for landscapes.   


 


A customer‘s efficient water use budget is the combination of their Tier 1 and Tier 2 


budget. These are also the lower cost tiers in terms of the unit rate charged for usage.  


Tiers 3 and 4 represent usage above the efficient level and also reflect the higher cost of 


providing water for this usage. The District‘s 2010 BBTR structure includes the use of 


higher tiered rate revenue for current water use efficiency programs. In this way, the 


customers that are using water in excess of their allocation for efficient use help to fund 


water use efficiency programs that they are offered to help improve efficiency of water 


use. For customers that respond to the tiered rate signal and implement new efficiency 


measures, a lower water bill will result. Customers who were already using water 


efficiently are less burdened with the cost of the District‘s efficiency and new supply 


programs and enjoy lower water bills than if all of these costs were blended to all 


customers.  


 


Water Use Efficiency Demand Management Measures 


The District recognizes water use efficiency as an integral component of current and 


future water supply strategy for its service area. Demand Management Measures (DMM) 


refer to policies, programs, rules, regulation and ordinances, and the use of devices, 


equipment and facilities that, over the long term, have been generally justified and 


accepted by the industry as providing a ―reliable‖ reduction in water demand. DMMs are 


equivalent to the Best Management Practices (BMP) as established by the California 


Urban Water Conservation Council (CUWCC). Two general classes of efficiency 


measures are foundational activities that water providers in California are expected to 


pursue as part of a well managed utility and programmatic measures that target potential 


efficiency improvements in each customer sector through use of more efficient devices or 


practices. The DMMs and BMPs are generally based on what is technically and 


economically reasonable and environmentally and socially acceptable, and are not 


                                                           
9 See footnote No. 3 
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otherwise unreasonable for most water suppliers to implement. BMPs are being 


implemented both locally and regionally for the benefit of the District‘s water service 


area.  


As noted above, the District‘s 2010 BBTR structure includes the use of higher tiered rate 


revenue – the customers that are using water in excess of their allocation – to fund current 


water use efficiency programs that they are offered to help improve efficiency of their 


water use. Additionally, customers participate in cost-share of certain water use 


efficiency programs, generally those that includes installation of water saving devices, to 


help share in the costs of reducing water bills and ensuring water reliability. 


 


The District‘s current water use efficiency efforts have been effective in reducing water 


use and will continue to include implementation of the District‘s Water Conservation 


Policy (see Section 5, Demand Management Measures), facilitation of Metropolitan 


incentive programs, implementation of technology demonstration projects, and public 


information, education and technical assistance.  


 


Recycled Water Supply 


 


RCWD has invested substantially in recycled water as demonstrated by the increase in 


recycled water deliveries from 1,698 AF in 1995 to 3,829 AF in 2010. Since Gross Water 


Use subtracts out all recycled water, it thereby recognizes its benefits explicitly. 


Implementation of additional recycled water will further progress towards the 2020 goal. 


 


The District‘s 2010 Strategic Plan, Objective B is to ―Implement a long-term plan for 


wastewater treatment and water recycling that maximizes recycled water use.” 


Additionally, the District‘s Mandatory Recycled Water Use Policy provides a mechanism 


to mandate the use of recycled water for landscape irrigation for new development 


projects, as well as the retrofit of existing landscape irrigation sites under specific criteria. 


While the District does not currently have a mandate in place, the District is pursuing one 


of the initiatives of Objective B to encourage recycle water site retrofits for use of 


additional recycled water. Further, the District maintains a financing policy for voluntary 


and mandatory recycled water site retrofits.   


 


The District‘s Recycled Water System is being expanded through implementation of the 


District‘s Water Facilities Master Plan. The SRWRF is anticipated to supply additional 


recycled water of approximately 280 AFY by 2015 and an additional 560 AFY by 2020, 


for a total of 840 AFY, due to growth. The District is working, through implementation 


of the Strategic Plan, the mandatory recycled water use policy, and financing policy, to 


develop sites for use of this recycled water.  


 


Regional Integrated Resources Plan – Deducting Recycled Water Used for Indirect 


Potable Reuse 


 


The District is also working cooperatively with EMWD to secure additional recycled 


water supplies from their sewer service facilities into the District‘s service area. Under a 


series of prior agreements with EMWD over the provision of wastewater service and use 
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of recycled water, RCWD currently receives 1.8 million gallons per day (MGD) or 2,016 


AFY from EMWD‘s Temecula Valley Regional Water Reclamation Facility and has the 


contractual right, if it develops facilities to utilize the additional recycled water, to 


receive up to 5.0 MGD (an additional 3,584 AFY). Negotiations are currently in progress 


related to possible additional amounts of recycled water from EMWD. The District has, 


as part of its Integrated Resource Plan, evaluated alternative recycled water expansion 


projects to utilize this additional water supply. Based on this evaluation, the District is 


moving forward with efforts to develop and permit an indirect potable reuse (IPR) project 


that would utilize available additional recycled water for reservoir and groundwater 


recharge. SBx7-7 allows urban retail water suppliers to calculate a deduction for recycled 


water entering their distribution system indirectly through a groundwater source. 


 


Numerous water supply agencies throughout the southwest are investigating the 


feasibility of supplementing and diversifying their water supplies through the utilization 


of IPR. The IPR technique is one of the recycled water applications that have developed 


in recent years, largely as a result of advances in treatment technology and regulatory 


achievements that enable the production of extremely high quality recycled water at 


increasingly reasonable costs and reduced energy inputs. In IPR, tertiary treated recycled 


water is further treated through reverse osmosis, ozone, and ultraviolet disinfection and 


utilized as a high-quality, low-salinity water source for groundwater or reservoir recharge 


with the intent of augmenting drinking water supplies. IPR is a feasible option for the 


sustainable management of water because it is a water supply alternative not dependent 


on rainfall and it is possible to achieve high quality recycled water in compliance with 


regulatory standards and guidelines.  


 


In 2007, the IPR project was included as an alternative evaluated in the District‘s RCWD 


Regional Integrated Resources Plan (IRP). From the IRP, the District investigated the use 


of treated and demineralized wastewater for agricultural supply in the Santa Rosa 


Division, and raw untreated imported water in the eastern Rancho Division. As a result, 


the Demineralization and Non-Potable Water Conversion Feasibility Report (July 2007, 


Carollo) was prepared, which studied a series of technically innovative approaches for 


demineralization of wastewater and the associated disposal of reject brine. In 2010, an 


update to the 2007 Feasibility Report (June 2010, Corollo) was prepared, which presents 


treatment alternatives, and updated cost and avoided cost estimates. The IPR project was 


included in the 2010 analysis, which concluded that the IPR project is a viable and 


economic option for the use of recycled water at the feasibility level of analysis. Further 


advanced feasibility work is necessary, particularly in the area of brine management and 


disposal, to advance the IPR project alternative to a preliminary design stage and allow 


development of a project concept, environmental documentation to consider project 


alternatives, and necessary permitting, design and construction.  
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2.5 ECONOMIC IMPACTS OF THE WATER USE REDUCTION PLAN 
 


Water Code Section 10608.26 requires that urban retail water suppliers consider potential 


economic impacts of the implementation plan for complying with SBx7-7. The District 


does not anticipate that there will be additional economic impacts beyond those already 


contemplated as a result of the District‘s compliance with implementation of 


conservation BMPs, expansion of the SRWTP for additional recycled water, and 


development of the IPR project. Additionally, there will not be any disproportionate 


burden placed on any customer sector from implementation of any of these programs or 


projects.   


 


According to the Pacific Institute‘s November 2003 report, Waste Not, Want Not: The 


Potential for Urban Water Conservation in California,”
10


the largest, least expensive, and 


most environmentally sound source of water to meet California‘s future water needs is 


the water currently being wasted in every sector of our economy. 


     


RCWD‘s water use efficiency programs have consistently produced an inexpensive 


source of supply, which supports the belief that water conserved is a low-cost source of 


water.  While imported water currently purchased at Metropolitan‘s Tier 2 rate costs 2011 


rate of $869/AF (full service treated volumetric cost), Metropolitan research shows that 


water use efficiency programs can offset water demand (as a rule at the Metropolitan  


Tier 2 rate) at a cost less than $300/AF. By comparing the Metropolitan water savings 


research for certain types of water saving devices to investments made by RCWD for the 


installation of those devices, RCWD staff was able to calculate the investment cost per 


AF of water saved per device type, as shown in Table 2.5-1, resulting in a significantly 


lower cost source of supply. 
 


Table 2.5-1 
Cost per AF of Conserved Water by Water Use Efficiency Device 


Based on Cost of Imported Water  


Water Saving Device   Quantity 
RCWD  
$/AF 


MWD Tier 2  
$/AF


*
 


High Efficiency Toilets
 


899 $261.19 $869 


High Efficiency Nozzles 51,075 $280.87 $869 


Weather-Based Irrigation Controllers 2,304 $200.13 $869 


*Source: www.mwdh20.com/mwdh20/pages/finance/finance_03.html 


 


 


The Targeted Water Conservation Program
11


 showed results for participating properties 


that realized water savings of 32 percent. The cost of water conserved to implement this 


                                                           
10 http://www.pacinst.org/reports/urban_usage/index.htm 
11 The TWCP program goal was to identify the top 2,000 water users with Tier 2 usage within the first year of program 
implementation; audits were conducted of each identified Tier 2 property to assess the level of water use efficiency and to 
determine which properties would be a good candidate for installation of conservation devices.  The program also expanded 
to include an allocation verification component, which included measures to verify the allocation provided to customers 
under the two-tiered rate structure.  



http://www.pacinst.org/reports/urban_usage/index.htm
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program was $198/AF compared to $869/AF for MWD Tier 2 rate.  The Residential One-


Stop Installation Program
12


 showed significant reduction in water consumption, which 


reflected a very low cost per AF for water conserved; $121/AF compared to $869/AF for 


MWD Tier 2 rate. Table 2.5-2 shows the cost comparison per AF of water.   
 


Table 2.5-2 
Cost per AF of Conserved Water by Water Use Efficiency Program 


Compared to Cost of Imported Water  


Water Use Efficiency Program   
RCWD  
$/AF  


MWD Tier 2  
$/AF 


Targeted Water Conservation Program
 


$198 $869 


Residential One-Stop Installation Program $121 $869 


 


The cost to implement water use efficiency programs compared to the cost of additional 


imported water demonstrates that water conserved is a low-cost source of water.  Water 


use efficiency programs proposed through the 2015 and 2020 planning periods are 


anticipated to produce a similar low cost source of water and will not create an economic 


impact to the District‘s water customers.  


 


The use of the near-term recycled water supply availability – 280 AFY in 2015 and 560 


AFY in 2020 – will offset an equal amount of imported potable water use and offset costs 


for recurring disposal of recycled water surpluses, estimated to be 200 AFY. The District 


could experience direct disposal costs of approximately $35,000 annually, and potential 


missed opportunity costs of between $31,000 and $68,000 annually.
13


 Total direct and 


missed opportunity costs combined represent $66,000 to $103,000 annually until such 


time as additional demand can be added to the recycled water distribution system. 


Ultimately, expanding the use of recycled water in the District‘s service area reduces the 


urban GPCD, implements beneficial uses of available recycled water supply, and is 


accomplished at a nominal economic impact.  


 


The IPR project – 5,000 AFY of recycled water, enables the production of high quality 


recycled water at increasingly reasonable costs, and is a feasible option for the 


sustainable management of water. The 2010 Feasibility Study Update on the 


Demineralization and Non-Potable Water Conversion Project demonstrates that the IPR 


project could utilize 5,000 AFY of recycled water at a potential cost savings of $667 per 


AF versus a ―No Project‖ alternative. The ―No Project‖ alternative considers certain 


capital costs, MWD water costs (MWD Full-Service Treated rate increase at 5 percent 


per year [3 percent inflation and 2 percent price growth], based on the Net Present Value, 


30 years, and inflation at 3 percent), and infrastructure operation and maintenance.  


 


Recycled water project alternatives, including site retrofits, are being further evaluated to 


result in the greatest economic benefit to the District and its customers.     
                                                           
12 The ROSIP involved the direct installation of conservation devices including weather-based irrigation controllers, high 
efficiency sprinkler nozzles, high efficiency toilets, and low flow showerheads by a District-hired contractor.   
13 $31,000 represents the current interim MWD credit of $154/AF for recycled water use, and $68,000 represents the cost of 
purchased recycled water from EMWD at $185/AF under the ‘take or pay’ agreement.  
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A key to water conservation and recycled water use is getting people to recognize the 


value of water and use it responsibly through a stewardship approach. Water use 


efficiency and recycled water are playing a greater role in the District‘s water resource 


planning due to the difficulties of developing or obtaining new water sources, trends of 


increasing frequencies of shortages, increased environmental concerns that impact the 


reliability of imported supplies, legislative mandates, and the water quality requirements 


for agricultural use. The pathway to address these issues is to develop and implement 


comprehensive water resource management plans. These plans serve as a guide to overall 


water resource management and set targets to provide adequate water supplies. 


Comprehensive plans are a method of combining supply, including development of 


recycled water supplies, and water use efficiency projects. 
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SECTION 3 
WATER SOURCES AND SUPPLIES  


 
3.1 WATER SOURCES  
 


The District currently obtains water from the following primary water sources: 1) local 


groundwater from the Murrieta-Temecula Groundwater Basin; 2) imported SWP and 


Colorado River water from Metropolitan through EMWD and WMWD; and 4) recycled 


water from both District and EMWD facilities.  


 


The District receives its imported water (treated and untreated) directly through six 


Metropolitan water turnouts, three in EMWD‘s service area and three in WMWD‘s 


service area. The District pumps groundwater from 52 district wells
14


 and recycles water 


at its SRWRF. Additional recycled water is available from EMWD‘s TVRWRF. 


 


The District owns and operates 37 storage reservoirs and one surface reservoir, Vail 


Lake. The storage capacity of Vail Lake is 49,370 acre AF and it is used to help recharge 


groundwater, currently using natural runoff. 


 


Each of these sources of water are briefly described in the following sections, while the 


quantities and agreements with the agencies are described more fully in Section 3.2, 


Water Supplies. 
 
3.1.1 Metropolitan Water District of Southern California (Metropolitan) – Imported 


Water 


 
Metropolitan is a public agency formed in 1928 to bring imported water to the Southern 


California region. Collectively, the 13 charter members recognized the limited water 


supplies available within the region, and realized that continued prosperity and economic 


development of southern California depended on the acquisition and careful management 


of an adequate supplemental water supply. This foresight made the continued 


development of southern California possible.  


 


The first function of Metropolitan was building the Colorado River Aqueduct (CRA) to 


convey water from the Colorado River. In 1960, Metropolitan contracted for additional 


water supplies from the SWP via the California Aqueduct, which is owned by the state of 


California and operated by DWR. Metropolitan current receives from both of these 


sources to supply water to most of southern California. As a wholesaler, Metropolitan has 


no retail customers, and distributes treated and/or untreated water directly to its 26 


member agencies, including the EMWD and WMWD. 


 


Metropolitan member agencies receive imported water at various delivery points on its 


system. Agencies pay for service through a rate structure made up of multiple 


components consisting widely of uniform volumetric rates, and the majority of revenue is 


                                                           
14


 RCWD Recommended Ground Water Production FY 2011-2012, Geoscience Support Services, Inc., January 14, 2011 
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collected through a tiered volumetric supply charge. The cost of maintaining existing 


supplies and developing additional supplies are recovered through a two-tiered pricing 


approach. The Tier 1 Supply Rate recovers the majority of the supply costs and reflects 


the cost of existing supplies. The Tier 2 Supply Rate reflects Metropolitan‘s cost of 


developing new long-term firm supplies so that member agencies with increasing 


demands on the Metropolitan system pay a greater proportion of the cost to develop these 


additional supplies.
15


   


 


Metropolitan owns and operates the CRA along with major reservoirs such as Diamond 


Valley Lake and Lake Skinner, five regional water treatment plants, and large 


transmission pipelines to move imported water to its 26 public member agencies, 


including EMWD and WMWD. Metropolitan is also the largest State Water Contractor, 


with a contract of 2.0 million acre-feet (MAF) for SWP supply, although recent cutbacks, 


discussed below, limit access to this water. CRA supply, historically providing over 1.2 


MAF per year to the region, has been severely cut in recent years due to the 


implementation of ―California’s Colorado River Water Use Plan” or the “California 


Plan”, which characterizes how California would develop a combination of programs to 


live within its 4.4 MAF per year entitlement of Colorado River water. 


Metropolitan augments its imported water from the CRA and SWP with stored water in 


water banks such as Semitropic and Arvin-Edison, conjunctive use storage in local 


groundwater basins, and voluntary water transfers during certain dry years. In addition, 


MWD‘s Diamond Valley Lake can store 800,000 AF of imported water, which is used to 


meet demands during dry years and emergencies.  


 


Colorado River Water 


Metropolitan has a legal entitlement to receive water from the Colorado River. The CRA 


transports water from Lake Havasu, at the border of the state of California and Arizona, 


approximately 242 miles to its terminus at Lake Matthews in Riverside County, with a 


capacity of 1.25 MAF a year.  


Over the years, Metropolitan has implemented a number of Colorado River water 


management programs to enhance use of Colorado River water to reach the target level of 


deliveries from the CRA. Projects include conservation programs, crop rotation and 


fallowing programs, and water storage programs.   


State Water Project 


The SWP consists of a series of pump stations, reservoirs, aqueducts, tunnels, and power 


plants operated by DWR. The official starting point of the SWP is Lake Oroville, which 


is 70 miles north of Sacramento in Butte County. The SWP transports Feather River 


water that is stored in Lake Oroville and also released from Oroville Dam. Metropolitan 


imports water from the SWP. Unregulated flows are diverted directly from the Bay-Delta 


south via the California Aqueduct to four delivery points near the northern and eastern 


                                                           
15 MWD 2010 Regional Urban Water Management Plan, pgs.1-7 and 2-30 







Rancho California Water District 
2010 Urban Water Management Plan   Section 3 


 3-3 6/30/11  


boundaries of Metropolitan‘s service area. Metropolitan is one of 29 urban and 


agricultural agencies that have long-term contracts for water service from DWR. A 


current lack of storage poses additional risks to the reliability of SWP water supplies.  


Recently, Metropolitan has increased its ability to supply water, particularly in dry years, 


through implementation of storage and transfer programs. Municipal and institutional use 


accounts for 93 percent of water use, while agricultural use is 7 percent and declining due 


to urbanization and market factors, including the price of water.
16


 The SWP provides 


imported water to the Metropolitan service area and has provided up to 70 percent of 


Metropolitan supplies. The California Aqueduct is capable of transporting Metropolitan‘s 


full contract amount of 1.9 maf per year. However, the quantity of water available can 


vary significantly year to year.   


 


To aid in planning future water needs, member agencies inform Metropolitan in April of 


each year how much water they anticipate they will need during the next five years. 


Metropolitan also works with its member agencies to forecast future water demands.  


 


Metropolitan continues to face ongoing water supply challenges. The drought 


experienced during the last three years has resulted in diminished snowmelt and runoff 


levels and additional environmental restrictions were imposed on water exports from the 


San Francisco/Sacramento-San Joaquin Delta (Bay-Delta). The export of water from the 


Bay-Delta has experienced water quality and supply reliability challenges and conflicts 


due to variable hydrology and environmental standards that limit pumping operations. By 


the end of 2009, mandatory conservation was in place across much of Metropolitan‘s 


service area. However, in April 2011, the State pronounced the end of the drought period 


citing above-average rainfall, excellent snowpack, and reservoir levels significantly 


increased. Nevertheless, Metropolitan will continue its current strategy of implementing 


an adaptive resource development plan for the greatest benefit to the region into the 


future.
17


  


  


Despite increasing challenges to imported water supplies from the Colorado River and 


SWP, Metropolitan expects to maintain a reliable supply for its member agencies 


provided that new programs are implemented.  


 


Due to competing needs and uses for all of the water sources, and regional water 


operation issues, Metropolitan undertook a number of planning processes: the Integrated 


Resources Planning Process, the Water Surplus and Drought Management (WSDM) Plan, 


the Strategic Planning Process, and the Regional Urban Water Management Plan to 


provide a framework and guideline for optimum water planning into the future.  


 


Reliability of Metropolitan‘s supply is further discussed in Section 4.0, Water Reliability 


Planning.  
 


 


                                                           
16 MWD 2010 Regional Urban Water Management Plan, Water Demands, p. 1-13, November 2010 
17 MWD 2010 Regional Urban Water Management Plan, Implementing the Plan, p. 3-1, November 2010 
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3.1.2 Western Municipal Water District – Imported Water18   


 


WMWD is a public water agency formed in 1954 to bring supplemental water to growing 


Riverside County. WMWD is a member agency of Metropolitan and provides wholesale 


water to nine retail agencies with water from Metropolitan, which consists of water from 


the Colorado River and the SWP, as well as water from groundwater desalters. The retail 


agencies include RCWD, as well as the cities of Corona, Norco, and Riverside, Eagle 


Valley Mutual Water Company, Elsinore Valley Municipal Water District, Lee Lake 


Water District, and Jurupa Community Services District. In addition, WMWD serves 


water directly to approximately 23,000 domestic and 130 irrigation connections in its 


retail service area to a population of about 85,000 in the unincorporated areas of 


Riverside County.  


 


WMWD‘s service area, wholesale and retail, consists of a 510-square mile area of 


western Riverside County and an estimated population of more than 541,000 people. 


Approximately 437 square miles are within the wholesale area. In 2010, WMWD 


delivered approximately 25,000 AF of water in its retail area and sold more than 58,000 


AF to its wholesale agencies. In addition, WMWD operates and maintains domestic and 


industrial wastewater collection and conveyance systems for retail and contract service 


customers.  


 


About 60 percent of the water WMWD sells is treated; the balance is untreated or raw 


water. About one-third of WMWD‘s water sales are for domestic purposes; the rest is 


wholesale. About one-quarter of the water WMWD purchased from Metropolitan is from 


the CRA and about three-quarters from the SWP. WMWD also imports a small quantity 


of groundwater from the Riverside/San Bernardino area and also has some groundwater 


resources in local groundwater basins.   
 


3.1.3 Eastern Municipal Water District – Imported Water19   
 


EMWD is a public water agency formed in 1950 to deliver imported water to supplement 


local groundwater for a small, mostly agricultural, community. Over time, EMWD 


evolved to include groundwater production, desalination, water filtration, wastewater 


collection and treatment, and regional water recycling to the list of products and services 


it offers to its approximate 100,000 customers. 


 


EMWD is a member agency of Metropolitan and receives imported water from the CRA 


and the SWP. EMWD provides wholesale water to the District as a sub-agency. Six other 


agencies also receive Metropolitan water through EMWD, including the cities of Hemet, 


Perris, San Jacinto, and Lake Hemet Municipal Water District, McCanna Ranch Water 


Company, and Nuevo Water Company.   


 


EMWD is located in western Riverside County, approximately 75 miles east of Los 


Angeles. EMWD‘s 555-square mile service area includes six incorporated cities in 


                                                           
18 WMWD, Draft 2010 UWMP, May 2011 
19 EMWD, Draft 2010 UWMP, May 2011 
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addition to the unincorporated areas of the County of Riverside. EMWD also serves retail 


water customers in several cities and multiple unincorporated communities of Riverside 


County. In most of these areas, EMWD operates and maintains both water and sewer 


service; however, in some areas, EMWD provides only water or sewer service.  


 


EMWD‘s sources of supply are imported water from Metropolitan, local groundwater 


production, and recycled water.  Sources of potable water supply, suitable for all uses 


including human consumption, include imported water from the CRA and SWP, 


groundwater in the San Jacinto Watershed, and desalinated groundwater treated through 


reverse osmosis to reduce the high salt content. EMWD sources of non-potable supply 


include raw water from Metropolitan for groundwater recharge and agricultural purposes, 


and recycled water from EMWD Temecula Valley Regional Water Reclamation Facility 


(TVRWRF) for agriculture, landscape irrigation, and industrial use. 
 


3.1.4 Murrieta-Temecula Groundwater Basin – Groundwater 
 


The District receives groundwater from the Murrieta-Temecula Basin (Basin), also 


known as the Temecula Valley Basin. The Basin underlies several valleys in 


southwestern Riverside County and a portion of northern San Diego County, within the 


Santa Margarita River Watershed. Two aquifers within the Basin – the Pauba aquifer and 


the Temecula aquifer – include eight underlying groundwater basins, which are based 


upon surface water hydrology subbasins. Agencies that pump from the eight basins 


include RCWD, WMWD, the Pechanga Indian Reservation, and several private pumpers.   


 


The Pauba aquifer covers approximately 18 square miles. Well yields in the aquifer are 


excellent and typically range from 500 gallons per minute (gpm) to 2,000 gpm. The 


storage capacity of the Pauba aquifer has been estimated at 200,000 AF. The Pauba 


aquifer is underlain by the confined Temecula aquifer.  


 


The Temecula aquifer extends over an area of approximately 100 square miles and is 


comprised of consolidated sediments that underlie and extend beyond the boundaries of 


the Pauba aquifer. Well yields in the aquifer range from several hundred gpm to 


approximately 2,000 gpm. The District believes storage capacity of the Temecula aquifer 


is estimated at 2 MAF, while DWR reports groundwater storage within both the Pauba 


and Temecula aquifers at approximately 250,000 AF.  


 


Basin Governance and Management 


 


The Basin has been governed under court jurisdiction since 1928, as part of the Santa 


Margarita River Watershed system. In 1940, a Stipulated Judgment (―1940 Judgment‖) 


was issued directing the use and allocation of groundwater in the region. Although 


considered an adjudicated basin, specific water rights have not been assigned. In 1963, a 


Final Judgment and Decree was issued further defining the use of groundwater in the 


region, and in April 1966, a Modified Final Judgment and Decree (―Fallbrook Case‖) was 


entered incorporating interlocutory judgments and the 1940 Stipulated Judgment. This 


document produced an Application to Appropriate Unappropriated Water to DWR in the 
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Temecula Creek, but was not fully executed until 2009 when the State Water Resources 


Control Board (SWRCB) issued Permit 7032 to RCWD providing water appropriations 


in Vail Lake.  


 


These judgments were followed by years of court cases and power struggles by multiple 


parties, including the Federal government (U.S. Marine Corps Camp Pendleton) over 


water use in the watershed basins, citing the judgments did not fully meet the needs of the 


parties for effective water management. Finally, after many years, a settlement 


agreement, “Cooperative Water Resource Management Agreement between Camp 


Pendleton and Rancho California Water District”, was reached and executed in March 


2002. This agreement supersedes the previous judgments (1940 Judgment and Fallbrook 


Case) and remains in place today to govern water flow in the Santa Margarita River and 


use of the Murrieta-Temecula Basin.  


 


Further, in December 2006, a ‗Groundwater Management Agreement between Rancho 


California Water District and the Pechanga Band of Luiseno Mission Indians‘ was 


executed to govern the management of groundwater pumping from the Wolf Valley 


Groundwater Basin in a manner not to exceed the safe yield that protects groundwater 


resources in the Wolf Valley Groundwater Basin for present and future uses.   


 


To further manage water in the region, a Watermaster was assigned by the court to 


oversee all uses within the Santa Margarita River Watershed, which includes three 


groundwater basins: the Santa Margarita Groundwater Basin, the Anza Groundwater 


Basin, and the Murrieta-Temecula Groundwater Basin. The Watermaster prepares the 


―Santa Margarita Watershed Annual Watermaster Report, providing annual reporting of 


water conditions in the watershed, but does not manage the groundwater basins. The 


Annual Watermaster Report, prepared pursuant to the U.S. District Court Order, March 


13, 1989,  includes information on surface and subsurface water, imports and exports, 


water rights, water production and use, threats to water supply, water quality, review of 


agreements, and Watermaster five-year projection of activities. The Court has retained 


jurisdiction over all surface flows of the Santa Margarita River Watershed and all 


underground waters determined by the Court to be subsurface flow of streams or creeks 


or which is determined by the Court to add to, support or contribute to the Santa 


Margarita River stream system. Local vagrant groundwaters that do not support the Santa 


Margarita River stream system are outside the Court jurisdiction.  


 


The three groundwater basins noted above underlie the Metropolitan member agency 


service areas of EMWD and WMWD, and the Pechanga Indian Reservation overlies 


some of the southwestern part of the Murrieta-Temecula Basin. The Murrieta-Temecula 


Basin is also included in MWD‘s Groundwater Assessment Study (September 2007), 


which the District also utilizes to help manage the Basin.  
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The following documents as referred to in this section, included in Appendix F, support 


the management of the Murrieta-Temecula Basin: 


1. Santa Margarita River Watershed Annual Watermaster Report, Water Year 2008-


09, Charles W. Binder, Watermaster, September 2010 


2. Recommended Ground Water Production, Fiscal Year July 1, 2011 through June 


30, 2012, Rancho California Water District, January 14, 2011 


3. Permit for Diversion and Use of Water, Amended Permit 7032, Temecula 


Creek/Santa Margarita River for use in Vail Lake and District M&I by Rancho 


California Water District, April 22, 2009 and 1946 Application to Appropriate 


Unappropriated Water.    


4. Groundwater Management Agreement, Rancho California and Pechanga Band of 


Luiseno Mission Indians, December 21, 2006 


5. Cooperative Water Resource Management Agreement between Camp Pendleton 


and Rancho California Water District, March 2002 


 
3.1.5 Recycled Water  


 


Recycled water in the RCWD service area is produced from two facilities: the SRWRF 


operated by RCWD, and the TVRWRF operated by EMWD. Both plants treat wastewater 


to Title 22 standards. In 2010, RCWD served approximately 4,400 AFY of recycled 


water.  


At present, RCWD is maximizing recycled water from these two plants to meet landscape 


irrigation demands. Additional recycled water from TVRWRF could be used if advanced 


treatment beyond Title 22 standards was applied. As a result, not all of the recycled water 


from TVRWRF is beneficially used and must be pumped out of the basin for reuse in 


other basins or discharged to Temescal Creek.  
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3.2 WATER SUPPLY  
 


Historically, groundwater has supplied between 25 to 40 percent of the District‘s total 


water supply and imported water has supplied between 60 to 70 percent. Recycled water 


has provided less than 5 percent; however, current and planned improvements will 


increase the use of recycled water. Table 3.2-1 summarizes the District‘s current and 


projected water supplies under normal conditions. The Water Reliability Analysis of 


these supplies is presented in Section 4, Water Reliability Planning.    
 


Table 3.2-1 
RCWD Current and Projected Water Supplies 


(AF) 


Water Supply Sources 2010 2015 2020 2025 2030 2035 


Imported Water (MWD)       


 Treated 29,864 46,960 51,134 55,623 59,901 64,390 


Untreated 
[1]


 12,187 13,000 23,000 23,000 23,000 23,000 


Untreated 
[2]


 3,939 4,000 4,000 4,000 4,000 4,000 


Local Groundwater Pumping 24,556 26,500 26,500 26,500 26,500 26,500 


Recycled Water 
[3]


 8,764 9,044 9,604 9,604 9,604 9,604 


Vail Lake Release
[4]


 2,724 3,000 3,000 3,000 3,000 3,000 


Total Supplies 82,034 102,504 117,238 121,727 126,005 130,494 


Source: RCWD Engineering and Operations Departments 


Note: Imported and Recycled water amounts shown includes unaccounted-for water.  
[1] 


Used for groundwater recharge.  
[2]


 Used for flows to the Santa Margarita River under settlement agreement with Camp Pendleton. 
[3]


 Includes total capacity for the SRWRF (3,160 AFY in 2010, 3,440 AFY in 2015 and 4,000 AFY in 2020 
and beyond) and total under agreement with EMWD from the TVRWRF (5,604 AFY or 5 MGD). As 
discussed in Section 3.24, RCWD is maximizing recycled water use based on current system capacity and 
access to the supply. RCWD is continuing work to increase capacity and supply access.  
[4]


 Vail Lake releases to the Valle de los Caballos spreading basins for groundwater recharge. 


 
3.2.1 Imported Water 


 


The District is a member agency of both EMWD and WMWD, which are member 


agencies to Metropolitan. Imported water, treated and untreated, is received through six 


Metropolitan turnouts (three in each of EMWD‘s and WMWD‘s service areas). However, 


EMWD and WMWD do not convey the water through their facilities to the District. 


Rather, the District receives the water directly at these Metropolitan turnouts.  


 


As shown in Table 3.2-1, the District obtained approximately 30,000 AFY of treated 


water and 16,000 AFY of untreated water from Metropolitan
20


 for use in its service area 


in 2010. Table 3.1-2 shows historical Metropolitan water purchases during the past ten 


years from 2001 to 2010. During this period imported water purchases, including 


imported water used for groundwater recharge and flows to the Santa Margarita River 


under agreement with Camp Pendleton, have varied due to climatic and economic factors.  


                                                           
20 When stated throughout this UWMP that imported water is from Metropolitan, it is understood that the water is obtained 
from Metropolitan through either EMWD or WMWD.  
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Table 3.2-2 


Historical Metropolitan Water Purchases 2001 - 2010 
(AF) 


Imported 
Water  


2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 


Treated 26,070 33,765 32,190 41,312 29,921 35,969 47,479 38,858 34,289 29,864 


Untreated 
[1]


 19,997 15,078 15,953 16,765 15,661 17,259 16,398 12,003 16,223 12,187 


Untreated 
[2]


 - - 3,079 4,065 2,077 5,661 3,702 2,604 2,806 3,939 


Total 46,067 48,843 51,222 62,142 47,659 58,889 67,579 53,465 53,318 45,990 


Source: RCWD Operations Department 
[1] 


Used for groundwater recharge  
[2]


 Used for flows to the Santa Margarita River under agreement with Camp Pendleton; began in 2003.  


 


Western Municipal Water District 


WMWD relies on three existing water sources – groundwater, imported water, and 


recycled water – to meet its wholesale and retail demands. WMWD obtains 


approximately 90 percent of its total supply through imported water sources from 


Metropolitan. About one-quarter of the imported water is from the CRA and about three-


quarters from the SWP. About 60 percent of WMWD‘s water sales are for wholesale and 


the balance is for retail.  


 


WMWD has a purchase agreement for an initial base demand of 65,298.5 AF with a Tier 


1 annual maximum of 58,768.7 AF.
21


 WMWD has a Purchase Order Commitment for 


391,791 AFY.
22


 Supplemental water may also be purchased from Elsinore Valley 


Municipal Water District and the City of Riverside, which operates a well water supply 


system of over 40 domestic quality wells. When surplus water is available from the City 


of Riverside, WMWD can take up to 4,900 gpm (2,000 AFY) on an emergency or off-


season basis. WMWD and Elsinore Valley Municipal Water District (EVMWD) have a 


purchase agreement to pump non-potable water from wells in the San 


Bernardino/Riverside area and wheeled through canals and pipelines. This water is based 


on groundwater rights EVMWD holds in the Meeks and Daley Water Company. WMWD 


has the right to purchase up to 9.0 cfs (4,200 AFY) of groundwater, which makes more 


high quality imported water available for domestic purposes.  


 


Groundwater is also a major source of water supply for WMWD and its retail agencies. 


Since late 2005, WMWD has been pumping a portion of its groundwater from the 


Murrieta-Temecula Basin as a result consolidation of the Murrieta County Water District 


into WMWD. While RCWD does not receive groundwater sources from WMWD, it does 


manage the Murrieta-Temecula Basin.  


 


                                                           
21 Metropolitan bills customers on a tiered system; Tier 1 supplies are set at 90 percent of the base demand and billed at Tier 
1 rates; supplies in excess of the Tier 1 amount are billed at the higher Tier 2 rate.  
22 WMWD Draft 2010 UWMP, p. 3-2, May 2011 
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WMWD currently supplies approximately 26,000 AFY, or 33 percent, of its total potable 


wholesale water deliveries to the District. The District receives no recycled water from 


WMWD.     


 


Eastern Municipal Water District 


EMWD‘s relies on imported water from Metropolitan for 80 percent of its potable 


supply. Treated water ready for potable use is supplied from the CRA and SWP through 


two Metropolitan water treatment facilities; the Henry J. Mills Filtration Plant, which 


treats water from northern California, and the Robert F. Skinner Filtration Plant, which 


treats a blend of CRA and SWP water for potable use.  


 


In addition to treated water, EMWD utilizes untreated or non-potable water imported 


from Metropolitan. EMWD treats this water for potable use at a single microfiltration 


plant in Perris, CA, which allows EMWD to meet the needs of local customers when 


Metropolitan‘s treated water resource may be stretched to their limit, especially during 


peak summer months. Raw water from Metropolitan is also used for agricultural 


customers and for recharging the groundwater basins in the region. 


 


In 2010, EMWD served approximately 151,050 AFY of total water to retail and 


wholesale water users. This total includes 108,200 AFY of potable water and 43,000 


AFY of non-potable. Of this total, EMWD supplied RCWD with nearly 26,000 AF of 


potable water and 2,016 AF (1.8 MGD) of recycled water. RCWD has the contractual 


right, if it develops facilities to utilize the additional recycled water to receive up to 5.0 


MGD (an additional 3,584 AYF).  


 
3.2.2 Groundwater – Murrieta-Temecula Basin  


 


The Basin includes two aquifers, the Pauba aquifer and the Temecula aquifer, which also 


include eight underlying groundwater basins, which are based upon surface water 


hydrology subbasins. Total natural safe yield of the Basin is estimated at 34,400 AFY, 


and continues to be evaluated.  


 


The Pauba aquifer, covering approximately 18 square miles, has a storage capacity 


estimated at 200,000 AF. The Pauba aquifer is underlain by the confined Temecula 


aquifer. The Temecula aquifer, approximately 100 square miles, is believed to have a 


storage capacity estimated at 2 MAF, although estimates vary widely. In 1975, DWR 


estimated groundwater storage within both the Pauba and Temecula aquifers at 


approximately 253,000 AF. Unused storage is estimated at 250,000 to 500,000 AF.  


 


Rights to utilize surface water and groundwater determined to be contributing to the 


Santa Margarita River are governed by the Modified Final Judgment and Decree 


(Judgment) entered on April 6, 1966 by the U.S. District Court. The Modified Final 


Judgment incorporates the 1940 Stipulated Judgment and several subsequent orders have 


been entered that provide provisions for administering the water rights and managing 


surface water and groundwater resources in the watershed. The subsequent orders include 
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the Cooperative Water Resource Management Agreement between the District and Camp 


Pendleton for management of groundwater and maintenance of surface water flows. 


Other governance documents include Permit 7032 issued by the State Resources Water 


Control Board for water rights to Vail Lake and a recently adopted agreement between 


the District and the Pechanga Band concerning groundwater management for the Wolf 


Valley subbasin.  


 


In March 1989, the Court appointed a Watermaster to administer and enforce the 


provisions of the Judgment and subsequent orders of the Court. The Court also appointed 


a Steering Committee that is currently comprised of representatives from the United 


States, EMWD, WMWD, FPUD, Metropolitan, the Pechanga Band, and the District. The 


purpose of the Steering Committee is to assist the Court and the Watermaster in 


administering the water rights. The Basin governing agencies and their roles are 


presented in Table 3.2-3.  


 
Table 3.2-3 


Management Agencies in the Murrieta-Temecula Basin 


Agency Role/Responsibility 


Santa Margarita River Watershed 
Watermaster 


Court-appointed Watermaster for oversight and 
administration of water rights 


Santa Margarita River Watershed 
Steering Committee 


Assist the Court and the Watermaster in 
administering the water rights 


Rancho California Water District  
Prepare Groundwater Audit and a Recommended 
Groundwater Production Report for operation of 
District groundwater wells and recharge facilities  


 


In addition, the District prepares an annual Groundwater Audit and a Recommended 


Groundwater Production Report (RGPR). The amount of groundwater that can be 


produced varies due to such factors as rainfall, recharge area, and amount and location of 


well pumping capacity.  


 


The Basin is adjacent to the Elsinore Basin. When groundwater levels are above 1,100 


feet mean sea level (MSL) in the southeastern portion of the Elsinore Basin, small 


amounts (less than 100 AFY) of groundwater could spill into the adjacent Murrieta-


Temecula Basin. Current water levels are substantially below this level, and there are no 


agreements regarding this potential flow.  


  
Groundwater basin inflows occur through a variety of processes: 


 Areal recharge - deep percolation of direct precipitation on the ground surface that 


eventually recharges the aquifers within the basins 


 Return flow - portion of water applied to the ground surface that reaches the 


groundwater as a result of deep percolation; sources of return flow include 


agricultural, domestic, and commercial irrigation 
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 Stream percolation - the stream loses water to the aquifer because of a higher 


hydraulic head in the stream than in the aquifer 


 Underflow - flow from one basin to another 


 Artificial recharge – spreading imported water at the Valle del los Caballos 


(VDC) spreading basins 


A real recharge, return flow, stream percolation and underflow are classified as ―natural 


inflow‖. According to the District‘s groundwater model, the average natural inflow for all 


eight basins is 41,000 AFY when no artificial recharge is occurring. Figure 3-1 presents a 


historical view of the annual estimated natural inflow for all eight basins from 1935 to 


1998. As shown, there are seven years in which the natural inflow exceeds 70,000 AFY. 


Most of the years of record, however, show natural inflow at approximately 30,000 AFY. 


 


 


 


 


 


 


 


 


 


 


Figure 3-1 


Natural Inflow for Groundwater Basins Used by RCWD 


Natural basin outflows also occur in several ways: 


 Evapotranspiration (ETo) - direct evaporation from surface water and bare soil as 


well as the transpiration of water by plants such that the water is not available for 


groundwater recharge 


 Gaining streams – the stream gains water because the hydraulic head in the stream is 


lower than the head in the aquifer 


 Underflow - flow from one basin to another 
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The average natural basin outflow for the Basin and its sub-basins from 1935 to 1998 was 


6,600 AFY. The natural yield of the total basins equals the natural inflows less the natural 


losses, which would be 34,400 AFY (41,000 AFY less 6,660 AFY). However, others 


pump from the basins in addition to RCWD, including EMWD, Pechanga and other 


private pumpers. Accounting for these users, the total natural yield available to RCWD is 


currently approximately 29,500 AFY. However, RCWD anticipates supplementing the 


natural recharge with imported water recharge, thereby increasing the yield available to 


RCWD. This yield is estimated at 38,000 AFY beginning in 2015.  
 


The District currently maintains 52 wells, including inactive wells. Table 3.2-4 presents 


the District‘s current active wells and recommended production for FY 2011-2012. 


Production recommendations were based primarily on a review of individual well 


production and historical hydrographs, consideration of groundwater level elevations 


from all production and monitoring wells, information from hydrologic subareas and 


index wells
23


 representing water level changes in the subarea, and RCWD staff input. In 


accordance with sound groundwater basin management practices, the recommended 


production is considered a guide and is subject to revision as additional data is available.  


 
Table 3.2-4 


RCWD Active Groundwater Wells 


Well No. Aquifer 
Hydrologic 


Subunit 


FY 2011-2012 
Recommended 


Production 
(AF) 


135 Temecula N. Murrieta Valley 100 


144 Temecula N. Murrieta Valley 400 


145 Temecula N. Murrieta Valley 700 


155 Temecula N. Murrieta Valley 50 


156 Temecula N. Murrieta Valley 800 


146 Pauba N. Murrieta Valley 50 


101 Temecula S. Murrieta Valley 300 


102 Temecula S. Murrieta Valley 400 


118 Temecula S. Murrieta Valley 800 


122 Temecula Wolf Valley 500 


211 Temecula Wolf Valley 500 


119 Pauba  Wolf Valley 500 


205 Temecula Santa Gertrudis 1,500 


309 Temecula Santa Gertrudis 3,000 


106 Combined Santa Gertrudis 200 


108 Combined Santa Gertrudis 600 


128 Temecula Lower Mesa 0 


129 Temecula Lower Mesa 0 


                                                           
23 Index wells are non-production monitoring wells having several years of historical water level data, reflecting changes in 
water levels in a subarea.  
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Well No. Aquifer 
Hydrologic 


Subunit 


FY 2011-2012 
Recommended 


Production 
(AF) 


138 Temecula Lower Mesa 1,600 


139 Temecula Lower Mesa 1,200 


140 Temecula Lower Mesa 1,100 


216 Temecula Lower Mesa 250 


235 Temecula Lower Mesa 1,000 


151 Temecula Upper Mesa 600 


215 Temecula Upper Mesa 350 


120 Temecula Pauba 1,200 


124 Temecula Pauba 300 


125 Temecula Pauba 750 


126 Temecula Pauba 600 


130 Temecula Pauba 750 


131 Temecula Pauba 750 


133 Temecula Pauba 500 


143 Temecula Pauba 700 


149 Temecula Pauba 600 


203 Temecula Pauba 500 


217 Temecula Pauba 900 


109 Pauba Pauba 600 


110 Pauba Pauba 1,200 


141 Pauba Pauba 625 


152 Pauba Pauba 1,700 


153 Pauba Pauba 1,500 


157 Pauba Pauba 1,800 


158 Pauba Pauba 1,800 


210 Pauba Pauba 600 


231 Pauba Pauba 0 


233 Pauba Pauba 1,600 


123 Combined Pauba 150 


132 Combined Pauba 1,400 


232 Combined Pauba 1,200 


234 Combined Pauba 300 


113 Temecula Palomar 550 


Total Recommended Production 39,075 


Source: RCWD Recommended Ground Water Production, Fiscal Year July 1, 2011 through 
June 30, 2012, Geoscience Support Services, Inc., January 14, 2011 
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The District‘s 2005 Water Facilities Master Plan includes recommendations for well 


improvements to provide for system reliability and continued groundwater pumping. 


Construction of new wells to replace existing, older wells is anticipated, as well as 


additional wells for increased groundwater pumping. Evaluation of required wells is 


currently being conducted as part of the Upper Valle de Los Caballos Recharge/Recovery 


Optimization Study. The study will identify an optimal project that provides low-cost 


potable the RCWD service area through increased groundwater basin recharge and 


recovery. 


 


Section 4, Water Reliability Planning, also includes these improvements. Table 3.2-5 


presents the District‘s anticipated future wells and associated capacities.  
 


Table 3.2-5 
RCWD Future New Groundwater Wells – 2015 and Beyond 


Project Description  
Est. Start 


Date 


Est. 
Completion 


Date 


Capacity 
(AFY) 


New 
Groundwater 
Wells*  


Eleven new groundwater wells 
for recovery of increased 
basin water from enhanced 
groundwater recharge 


2015 2021 25,000 


Source: RCWD Engineering Department 


*An element of the Valle de Los Caballos Conjunctive Use Project; well locations are being 


determined in the 2011 Upper Valle de Los Caballos Recharge/Recovery Optimization Study.  


 


Table 3.2-6 provides the amount and location of groundwater pumped for the last five 


years. 


 
Table 3.2-6 


Historic Amount of Groundwater Pumped from the Murrieta-Temecula Basin 
 (AF) 


 2005 2006 2007 2008 2009 2010 


Total 20,798 23,441 23,644 26,495 23,552 24,556 


Note: Years are shown in fiscal years. 


 


Considering historic pumping, recommended production for FY 2011-2012, and 


proposed future well development, Table 3.2-7 shows the projected amount of 


groundwater production through the years 2035. Well production for the 20-year 


planning period is projected to increase by 2015 to 38,000 AFY from the current amount 


of 24,500 AFY as a result of supplemental recharge from imported water.  
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Table 3.2-7 
Total Projected Amount of Groundwater Pumping by RCWD  


from the Murrieta-Temecula Basin  
 (AF) 


25-Year Projections 


2015 2020 2025 2030 2035 


38,000 38,000 38,000 38,000 38,000 


Source: RCWD Operations Department 


Note: Includes both native groundwater pumping and groundwater recharge 
with imported water.  


 


Groundwater Recharge with Imported Water 


 


In addition to the extraction of the natural yield of the basins, RCWD artificially 


recharges the Pauba Valley Basin with untreated imported water for enhanced 


groundwater production. RCWD purchases imported water from the Metropolitan and 


delivers it from the San Diego aqueduct turnout EM-19 to the VDC recharge basins. 


Between 2000 to 2010, imported water provided an average of 15,000 AFY of artificial 


groundwater recharge through the VDC recharge basins. 


 


Groundwater Recharge from Vail Lake 


RCWD stores local runoff in Vail Lake, which was created in 1948 through construction 


of Vail Dam on Temecula Creek. RCWD has a surface water storage permit in Vail Lake 


for up to 40,000 AF from November 1 to April 30. During these months, RCWD releases 


available water from Vail Lake to the VDC spreading basins, about 1.5 miles 


downstream, for groundwater recharge. From May through October, existing State 


permits prohibit storage and require inflow to pass through Vail Lake to Temecula Creek. 


The amount of local runoff reaching the lake can vary widely depending on hydrological 


conditions. From 1962 to 2000, flows into Vail Lake ranged from 218 AFY to 29,570 


AFY, with an average flow of 5,150 AFY. In 2005, flows were approximately 3,000 AF 


and in 2010 flows were 2,724 AF. 


 


The storage capacity of the lake is approximately 49,370 AF, with a surface area of 1,070 


acres at spillway elevation. Historically, RCWD used Vail Lake to store local runoff and 


now will be importing untreated Metropolitan-source water for storage, and subsequent 


groundwater recharge. The historical available storage of the lake has varied widely as 


well, including two periods when the reservoir was full in February 1980 and February 


1993. The average available storage is approximately 30,900 AF. 
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Historical Annual Artificial Recharge and Pumping from Groundwater Basins  


 


RCWD has increased groundwater production over the past 10 years to meet increased 


demands. Artificial recharge was 15,661 AF in 2005 and 12,187 AF in 2010, and is 


projected to increase to 23,000 AFY in 2015. After 1999, significant groundwater 


recharge from Vail Lake occurred in the following years: 2006, 2008, 2009, and 2010.  
 


3.2.3 Desalted Water Opportunities  
 


In times of water scarcity and an ever-growing demand for fresh water due to population 


growth, and given current climate trends, water resources will become even more 


unevenly distributed as water-scarce regions experience more frequent and prolonged 


droughts. Desalination can be a reliable water supply alternative and a part of the solution 


for meeting current and future water needs.  


 


Desalination began in California in 1965. The past ten years has seen a rapid rise in 


installed capacity. This is primarily due to dramatic improvements in membrane 


technology and the increasing cost of conventional water supply delivery. As of 2009, 


there were 26 desalting plants operating in California that provide water for urban use. 


The total capacity of these plants is approximately 84,000 AFY from 20 groundwater and 


six seawater desalination plants.  


 


Desalination is viewed as a way to develop a local, reliable source of water that assists 


agencies reduce their demand on imported water and make unusable groundwater 


available for municipal uses.  


 


Desalination, when adopted as part of a diversified water supply portfolio, can offer 


several benefits including the following:  


 Increase in water supply 


 Reclamation and beneficial use of impaired waters 


 Increased water supply reliability during drought periods 


 Decreased need for imported water by developing a local supply source 


 Diversification and increased reliability and operational flexibility of water supply 


sources 


 Improved potable water quality 


 Protection of public health 


 Facilitate more recycling and reuse, given the lower salinity of the source 


 
Department of Water Resources Proposition 50 Funding and IRWM Planning 


 


Proposition 50, the Water Quality, Supply and Safe Drinking Water Projects, Coastal 


Wetlands Purchase and Protection Act (Prop 50), was passed by voters in 2002. 


Proposition 50 provided $3.44 billion through the sale of general obligation bonds for a 


variety of water projects including coastal protection, the CALFED Bay-Delta Program, 


integrated regional water management, safe drinking water, and water quality. Prop 50 
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specifically provided $500 million to fund competitive grants for projects consistent with 


an adopted integrated regional water management (IRWM) plan. Proposition 84, the Safe 


Drinking Water, Water Quality, and Supply, Flood Control, River and Coastal Protection 


Bond Act, passed by voters in 2006, also provides $1 billion for IRWM planning and 


implementation projects.
24


  


 


Projects eligible for the funding include construction projects, research and development, 


feasibility studies, pilot projects, and demonstration programs, including brackish and 


ocean desalting projects.  


 


In January 2005 and 2006, DWR competitively awarded $50 million of desalination 


grants to 48 projects including 7 construction projects, 14 research and development 


projects, 15 pilot and demonstration projects, and 12 feasibility studies through the 


Proposition 50 DWR Water Desalination Funding Program. No additional funding cycles 


were made available through Proposition 84. Local agencies, water districts, academic 


and research institution are using the funds in the development of new water supplies 


through brackish water and seawater desalination. 


 


As a resource management strategy, desalination must be evaluated by the integrated 


regional water management
25


 (IRWM) planning region
26


 as a method to meet their water 


resource management goals and objectives of the region. In an IRWM region where 


desalination has been determined to be an active strategy within its water resource 


management portfolio (to further the goals of the plan), opportunities for funding for 


desalination projects may be available through IRWM grants.  


 


As regional and local brackish water and seawater desalination projects are developed 


throughout California, reliability of water supplies will be enhanced through the 


development of new water supplies, including groundwater. This new water supply frees 


up available imported water supplies to agencies, including the RCWD, that do not have 


the ability to benefit from the use of ocean desalination, but instead rely on imported 


water for supplemental supply.  


 
Metropolitan’s Seawater Desalination Program 
 


In August 2001, Metropolitan launched its Seawater Desalination Program. The program 


objectives were to provide financial and technical support for the development of cost-


effective seawater desalination projects that will contribute to greater water supply 


reliability. Metropolitan‘s Integrated Water Resources Plan (IRP) 2010 Update includes a 


                                                           
24 Proposition 84 did not specifically fund the DWR Water Desalination funding program, but did allow desalination projects 
in the IRWM funding as long as the project has multiple benefits.   
25 DWR defines integrated regional water management as a collaborative effort to manage all aspects of water resources in a 
region, crossing jurisdictional, watershed, and political boundaries; involves multiple agencies, stakeholders, individuals, and 
groups; and attempts to address the issues and differing perspectives of all the entities involved through mutually beneficial 
solutions. 
26 The Upper Santa Margarita Watershed Planning Region prepared and adopted, through a comprehensive stakeholder 
process, the 2007 Upper Santa Margarita Planning Region Integrated Regional Water Management Plan. RCWD is a 
stakeholder in the region’s IRWM Plan.  
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target of 150,000 AFY for seawater desalination projects sustained production to meet 


future demands. Through a competitive process, selected projects will be eligible for 


financial assistance up to $250 per AF of produced water. Metropolitan‘s call for 


proposals under the Seawater Desalination Program produced five projects by member 


agencies. Currently, the five projects under consideration that (if constructed) could 


produce about 166,000 AFY include the following:  


 Carlsbad: A 50 MGD plant located adjacent to the AES power plant is planned for 


construction by Poseidon Resources.  


 Huntington Beach: A 50 MGD plant located adjacent to the AES power plant is 


planned for construction by Poseidon Resources.  


 Dana Point: A 20 MGD plant is proposed by the Municipal Water District of 


Orange County. A feasibility study is underway that includes testing a seawater 


well intake and a possible seawater reverse osmosis pilot test project.  


 Long Beach: a 9 MGD plant is proposed by the Long Beach Water Department to 


use a unique two-staged nanofiltration membrane process design. Pilot testing has 


been underway since 2001.  


 West Basin: A 20 MGD plant is proposed by West Basin Municipal Water 


District; pilot testing has been underway since 2002.  


 


This additional source of water supply would provide greater water reliability for 


Southern California residents, including residents in the District‘s water service area. 


Metropolitan continues to work with its member agencies to develop local projects, 


inform decision makers about the role of desalinated seawater on future supplies, and 


secure funding from various state and federal programs.
27


  


 


3.2.4 Recycled Water  
 


In California, 43 wastewater treatment facilities discharge approximately 1.35 billion 


gallons daily (~1.5 million AFY) of treated effluent directly into the Pacific Ocean. These 


facilities reclaim or divert for reclamation only approximately 312 million gallons daily 


(MGD) (~ 200,480 AFY) for beneficial reuse. Based on the volume discharged daily by 


the 43 facilities, about four times more than this amount could be reclaimed. The 


Southern California region alone, from Ventura to San Diego, discharges over 1.2 billion 


gallons (~1.4 million AFY) of treated wastewater to the ocean each day.
28


  


 


Recycled water supplies represent nearly seven percent of the total water demand in the 


RCWD service area and are anticipated to increase in the 25-year planning period. 


Recycled water used in the RCWD service area is produced from two facilities, the Santa 


Rosa Water Reclamation Facility (SRWRF) operated by the District, and the Temecula 


Valley Regional Water Reclamation Facility (TVRWRF) operated by EMWD.   


 


RCWD and EMWD are working cooperatively to achieve maximum reuse of all 


available recycled water. Development of local recycled water facilities will be the key to 


                                                           
27 Metropolitan Water District of Southern California, Regional Urban Water Management Plan, November 2010  
28 California Ocean Wastewater Discharge Report and Inventory, Heal the Ocean, March 15, 2010 
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expanding the direct use of recycled water. In order to deliver the ultimate demand from 


EMWD for recycled water, additional pipelines, reservoirs, booster stations, and land 


parcels will be required.
29


 


 


Recycled water is considered a reliable and drought-proof water source and could greatly 


reduce reliance on imported water for the District and in the region. As technological 


improvements continue to reduce treatment cost, and as public perception and acceptance 


continue to improve, numerous reuse opportunities are developing.  


 


Both the SRWFR and TVRWRF treat wastewater to Title 22 standards. The District is 


maximizing recycled water from these two plants to meet landscape irrigation demands. 


Additional recycled water from the TVRWRF could be used if advanced treatment 


beyond Title 22 standards was applied. As a result, not all of the recycled water from the 


TVWRF is beneficially used and must be discharged to Temescal Creek.  


 


Seasonal storage ponds near the SRWRF store effluent during the winter months (low 


demand period) to prevent discharges and provide recycled water supply to meet peak 


summer demands. The current pond storage is approximately 1,100 AF, with an expected 


ultimate capacity of 2,700 AF.  


 


Recycled water use for 2010 was 4,367 AF, increasing to 4,800 AFY by 2035, as shown 


Section 2, Water Demands, and 4.2, Demands and Supplies Comparison. The District 


also supports efforts to utilize recycled water as a resource for groundwater recharge in 


the Murrieta-Temecula Groundwater Basin. Appendix G includes a copy of the RCWD 


2005 Water Facilities Master Plan.  


 


Recycled water availability for the region, is not dependent on climatic conditions, but is 


dependent on available infrastructure to develop and deliver this water resource. 


Available recycled water supply is projected to meet, and in fact exceed, demand in all 


hydrologic conditions as discussed in Section 4 and Section 8.  


 


Recycled Water Supply 


 


RCWD has a substantial investment in recycled water as demonstrated by the increase in 


recycled water deliveries from 1,698 AF in 1995 to 4,367 AF in 2010. Since Gross Water 


Use subtracts out all recycled water, it thereby recognizes its benefits explicitly. 


Implementation of additional recycled water will further progress towards the 2020 goal. 


 


The District‘s 2010 Strategic Plan, Objective B is to ―Implement a long-term plan for 


wastewater treatment and water recycling that maximizes recycled water use.” 


Additionally, the District‘s Mandatory Recycled Water Use Policy provides a mechanism 


to mandate the use of recycled water for landscape irrigation for new development 


projects, as well as the retrofit of existing landscape irrigation sites under specific criteria. 


While the District does not currently have a mandate in place, it is pursuing one of the 


                                                           
29 EMWD Draft 2010 UWMP, May 2011 
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initiatives of Objective B to encourage recycle water site retrofits for use of additional 


recycled water. Further, the District maintains a financing policy for voluntary and 


mandatory recycled water site retrofits.   


 


The District‘s Recycled Water System is being expanded through implementation of the 


District‘s Water Facilities Master Plan. The SRWRF is anticipated to supply additional 


recycled water of approximately 280 AFY by 2015 and an additional 560 AFY by 2020, 


for a total of 840 AFY, due to growth. The District, through implementation of the 


Strategic Plan, the mandatory recycled water use policy, and financing policy, is working 


to develop sites for use of this recycled water.  


 


Regional Integrated Resources Plan – Deducting Recycled Water Used for Indirect 


Potable Reuse 


 


The District is also working cooperatively with EMWD to secure additional recycled 


water supplies from their sewer service facilities into the District‘s service area. Under a 


series of prior agreements with EMWD involving the provision of wastewater service and 


use of recycled water, RCWD currently receives 1.8 million gallons per day (MGD) or 


2,017 AFY from EMWD‘s Temecula Valley Regional Water Reclamation Facility and 


has the contractual right, if it develops facilities to utilize the additional recycled water, to 


receive up to 5.0 MGD (an additional 3,586 AFY). Negotiations are currently in progress 


related to possible additional amounts of recycled water from EMWD. The District has, 


as part of its Integrated Resource Plan, evaluated alternative recycled water expansion 


projects to utilize this additional water supply. Based on this evaluation, the District is 


moving forward with efforts to develop and permit an indirect potable reuse (IPR) project 


that would utilize available additional recycled water for reservoir and groundwater 


recharge. SBx7-7 allows urban retail water suppliers to calculate a deduction for recycled 


water entering their distribution system indirectly through a groundwater source. 


 


The IPR technique is one of the recycled water applications that have developed in recent 


years, largely as a result of advances in treatment technology and regulatory 


achievements that enable the production of extremely high quality recycled water at 


increasingly reasonable costs and reduced energy inputs. In IPR, tertiary treated recycled 


water is further treated through reverse osmosis, ozone, and ultraviolet disinfection and 


utilized as a high-quality, low-salinity water source for groundwater or reservoir recharge 


with the intent of augmenting drinking water supplies. IPR is a feasible option for the 


sustainable management of water because it is a water supply alternative not dependent 


on rainfall and it is possible to achieve high quality recycled water in compliance with 


regulatory standards and guidelines.  


 


In 2007, the IPR project was included as an alternative evaluated in the District‘s RCWD 


Regional Integrated Resources Plan (IRP). From the IRP, the District investigated the use 


of treated and demineralized wastewater for agricultural supply in the Santa Rosa 


Division, and raw untreated imported water in the eastern Rancho Division. As a result, 


the Demineralization and Non-Potable Water Conversion Feasibility Report (July 2007, 


Carollo) was prepared, which studied a series of technically innovative approaches for 
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demineralization of wastewater and the associated disposal of reject brine. In 2010, an 


update to the 2007 Feasibility Report (June 2010, Corollo) was prepared, which presents 


treatment alternatives, and updated cost and avoided cost estimates. The IPR project was 


included in the 2010 analysis, which concluded that the IPR project is a viable and 


economic option for the use of recycled water at the feasibility level of analysis. Further 


advanced engineering planning analysis is necessary, particularly in the area of brine 


management and disposal, to advance the IPR project alternative to a preliminary design 


stage and allow development of a project concept, environmental documentation to 


consider project alternatives, and necessary permitting, design and construction. It is 


anticipated that the IPR project would be implemented between 2019 and 2021.  


 


3.2.4.1 Coordination of Recycled Water in Service Area 
 


Recycled water planning within the RCWD service area requires close coordination with 


several agencies. RCWD has developed a Regional IRP in 2007 that evaluated 


alternatives to increase recycled water within RCWD‘s service area. As noted in an 


earlier section, RCWD and EMWD are working cooperatively to achieve maximum reuse 


of all available recycled water. Development of local recycled water facilities will be the 


key to expanding the direct use of recycled water and deliver the ultimate recycled water 


demand.  


 


Additionally, the Santa Margarita Water Supply Augmentation Study was conducted in 


2005 by RCWD, EMWD, and the U.S. Bureau of Reclamation. This study examined the 


feasibility of advanced treatment using MF/RO to increase the usability of recycled water 


from EMWD‘s recycled water plant and determined it as a viable treatment alternative.  


 


3.2.4.2 Wastewater Collection and Treatment 
 
Wastewater in the upper Santa Margarita watershed is collected by sewer system in the 


more densely populated areas and by septic systems in the rural areas. RCWD and 


EMWD both collect wastewater within the RCWD water service area and treat it at their 


respective water reclamation facilities: the SRWRF, operated by RCWD; and the 


TVRWRF, operated by EMWD. 


Table 3.2-8 summarizes the past, current, and projected average dry weather wastewater 


volumes collected and treated to recycled water standards for treatment plants within 


RCWD‘s service area. Between 2010 and 2035 the average wastewater collected between 


the two treatment plants is expected to increase approximately 60 percent from 24,810 


mgd to 39,521 mgd. The entire amount of wastewater collected is expected to meet 


recycled water standards. Utilization of treated effluent for recycled water use is 


projected to increase from 36 percent in 2005 to 79 percent in 2030. 
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Table 3.2-8 
Wastewater Collection and Treatment – 2005 to 2035 


(MGD) 


Plant 2005 2010 2015 2020 2025 2030 2035 


Average  


SRWRF 4,148
[1]


 3,080
[1]


 4,510
[2]


 4,906
[2]


 4,906
[2]


 4,906
[2]


 4,906
[2]


 


TVRWRF 16,200
[3]


 21,730 23,411 25,090
[4]


 27,470 29,850 34,615
[4]


 


Total 20,348 24,810 27,921 29,996 32,376 34,756 39,521 


Quantity Meeting 
Tertiary Recycled 
Water Standards 


20,348 24,810 27,921 29,996 32,376 34,756 39,521 


Source: RCWD Engineering Department 
[1] 


Recorded actual flow. 
[2]


 RCWD projections using 200 gpd/EDU and build out assumed by 2020. 
[3]


 EMWD 2006 Wastewater Master Plan Update reported flow figure for 2007. 
[4]


 EMWD 2006 Wastewater Master Plan Update and assumption that build out by 2035.  


 


All recycled water must meet Title 22 standards. Title 22, Chapter 4, of the California 


Code of Regulations establishes recycled water quality standards and treatment reliability 


criteria dependent upon the end use of recycled water to protect public health. Both 


secondary and tertiary treated wastewater can meet Title 22 standards dependent upon the 


end use of the water. Recycled water produced in excess of demands is exported and 


eventually ends up in the ocean. 


 


Table 3.2-9 shows the SRWRF does not discharge effluent, rather all water is treated to 


Title 22 standards and either immediately used or stored for future use. All effluent at 


TVWRF is treated to Title 22 standards, and portions of the effluent that are not used 


immediately or stored are discharged to Temescal Creek and ultimately the Pacific 


Ocean.  
 


Table 3-2.9 
SRWRF Wastewater Treatment and Disposal  


(AF) 


Plant Treatment 
Disposal 
Method 


2005 2010 2015 2020 2025 2030 2035 


SRWRF Title22 


All 
Recycled 


Water 
Used 


0 0 0 0 0 0 0 
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Santa Rosa Water Reclamation Facility 


 


SRWRF has a current capacity of 5 mgd or approximately 5,598 AFY. The plant collects 


flow from areas within portions of RCWD‘s service area, WMWD, and a portion of 


Elsinore Valley Water District (EVMWD). The WMWD area (previously the Murrieta 


County Water District) is expected to have the greatest population growth leading to an 


increase in flows and the portion of EVMWD‘s service area served by this facility is 


expected to have the least growth. Total projected wastewater flows are projected to 


increase by approximately 20 percent by 2020.  


 


All recycled water produced at this plant is currently reused for landscape irrigation. 


Seasonal storage ponds near the SRWRF store effluent during the winter months (low 


demand period) to prevent discharges and provide reclaimed water supply to meet peak 


summer demands. The current pond storage capacity is approximately 1,100 AF, with an 


expected ultimate capacity of 2,700 AF. 


                                                  


Temecula Valley Regional Water Reclamation Facility 


 


The TVRWRF treats wastewater from a service area which includes the ―Golden 


Triangle‖ region between Interstates 15 and 215, the Murrieta Hot Springs area, and 


portions of the Rancho Division of RCWD. The TVRWRF may also receive and treat 


wastewater generated in WMWD and EVMWD service areas.  


 


The most current information available for the TVRWRF was included in RCWD‘s 2005 


UWMP, as presented below. EMWD has not updated the information in their 2010 


UWMP.   


 


Projected wastewater flows will increase for the TVRWRF most dramatically from 


EMWD. Between 2007 and 2035, total flows will increase more than twofold from 


16,200 AFY to 34,615 AFY, respectively.  


 


Effluent from TVRWRF is conveyed to on-site storage ponds prior to distribution. There 


are 225 million gallons (MG) of temporary on-site storage capacity. When additional 


storage is required, recycled water is conveyed to 450 MG storage ponds located 10 miles 


north in Winchester, providing recycled water supply for irrigation users along the way. 


When the ponds are full or there is not enough demand, the effluent is discharged to 


Temescal Creek, a tributary of the Santa Ana River, for ultimate disposal to the Pacific 


Ocean. 


 


Recycled water produced by the TVRWRF is currently distributed to a variety of users, 


including users in the RCWD service area. From 1999 to 2003, effluent use on average 


was 256 mgd, with summer peaks increasing each year from about 400 mgd in 1999 to 


about 650 mgd in 2003.  
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3.2.4.3  Current and Projected Recycled Water Use in the RCWD Service 
Area          


  
Historically, recycled water has provided less than 5 percent of total water supply for 


RCWD, while groundwater has supplied between 25 to 40 percent and imported water 


has supplied between 60 to 70 percent. In 2010, the total recycled water used was 4,367 


AF. A near-term projection of additional recycled water supply availability is 500 AFY, 


based on current quantities of recycled water production/supply compared to sales. The 


District is currently preparing to launch a program to determine the most economical 


recycled water site retrofit projects to target with the goal of expanding the District‘s 


recycled water user base in a programmatic approach.  


 


Water quality concerns in the Santa Margarita River Watershed prevent RCWD from 


discharging recycled water (Title 22) to the local streams. At the same time, the District 


needs to comply with legal requirements for flow to downstream users. Currently, raw 


imported supply has been used to meet flow requirements, while the effluent from the 


reclamation facilities is utilized for irrigation and other uses. 


 


The SRWRF currently recycles all of its reclaimed water. Its recycled water is used 


solely for landscape irrigation. When supplies exceed demands, typically during the 


winter months, excess supplies are stored for use during the summer months when 


demand is higher. The ponds have a storage capacity of approximately 1,100 AF with an 


expected ultimate capacity of 2,700 AF. 


 


Effluent from TVRWRF is conveyed to on-site ponds with 225 MG (675 AF) of 


capacity, prior to distribution. There is an additional 450 MG (1,381 AF) of storage 


available north of Winchester, and recycled water supply is provided for irrigation along 


the way. When the ponds are full or there is not enough demand, the effluent is 


discharged to Temescal Creek (which ultimately enters the Pacific Ocean via the Santa 


Ana River). 


 


Tables 3.2-10 summarize current compared to 2005 projections, and projected recycled 


water use through 2035.  
 


Table 3.2-10 
RCWD Current, Estimated, and Projected Recycled Water Use  


(AF) 


 2010 2015 2020 2025 2020 2035 


 
Projected in 


2005 
Actual Use      


All Users 7,890
[1]


 4,367 4,900 5,200 5,200 5,200 5,200 


[1]
 7,700 AF for landscape and 190 AF for agriculture 


Note: Projections for 2015 through 2035 are consistent with Section 4, Table 4.2-4; projections include water 
conveyed outside the RCWD service area (400 AFY – Table 2.1-3).  
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Table 3.2-11 summarizes the type of current recycled water use (about 171 user 


connections) in the District.  


 
Table 3.2-11 


2010 RCWD Recycled Water Use 
(AF) 


Current Recycled Water Use 
2010 


Demand 


Golf Courses 2,282 


Landscape Irrigation 1,858 


Residential Irrigation 80 


Agricultural Irrigation 74 


Construction 73 


Total Recycled Water Use 4,367 


Source: RCWD Finance Department, Usage Report 


 


 


3.2.4.4 Potential Uses of Recycled Water  
 


The District recognizes the potential uses of recycled water in its service area, such as 


landscape irrigation, parks, industrial and other uses, and is working to develop the 


needed recycled water infrastructure to support use of recycled water.  


 


Potential recycled water user categories that the District supports include the following:  


 Landscape Irrigation: The greatest number of primary recycled water users in the 


region.  


 Industrial Reuse: Limited opportunities due to small amount of industrial 


customers. 


 Agricultural Irrigation: Limited opportunities due to small degree of recycled water 


infrastructure.  


 Groundwater Recharge: Opportunity for 3,586 AFY for groundwater recharge and 


indirect potable reuse.  


 


Potential recycled water uses in the RCWD service area as of 2010 are shown in Table 


3.2-12. The quantity of potential recycled water use in the RCWD service area is 


recognized to be greater, although is under study at this time. The study results will 


provide potential recycled water uses identified in the future independent of water quality 


requirements or availability of recycled water supply.  


 


While RCWD‘s current agreement with EMWD is for 5 MGD of recycled water, the 


potential for additional recycled supplies to RCWD is possible. RCWD‘s service area 


within the TVRWRF generates more than 5 MGD of wastewater, and RCWD is 


interested in additional quantities of recycled water from the EMWD TVRWRF above 


the 5 MGD agreement. Discussions with EMWD are ongoing.   
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Table 3.2-12 
Potential Recycled Water Uses  


(AF) 


User type 
Treatment 


Level 
2015 2020 2025 2030 2035 


Groundwater Recharge
[1]


 MF/RO
[2]


 0 5,604 5,604 5,604 5,604 


Landscape, agriculture Title 22 4,800 5,200 5,200 5,200 5,200 


Total 4,800 10,804 10,804 10,804 10,804 


Source: RCWD Engineering Department 
[1] 


Recycled water from EMWD for groundwater recharge for indirect potable reuse.  
[2] 


MF/RO = microfiltration/reverse osmosis 


 


 


3.2.4.5 Encouraging Recycled Water Use  
 


The District is encouraging recycled water use by potential recycled water users through 


a variety of measures. To ensure that recycled water continues to be used to the fullest 


extent possible, RCWD uses five methods to expand the use of recycled water within its 


service area. These methods include the following:  


 


Strategic Plan Objective: RCWD 2010 Strategic Plan, Objective B states that the 


District will ―Implement a long-term plan for wastewater treatment and water recycling 


that maximizes recycled water use.‖ Objective B includes an initiative to encourage 


recycled water site retrofits.  


Mandatory Recycled Water Use Policy (Resolution 2007-10-5): RCWD adopted a 


policy requiring the use of recycled water for landscape irrigation for new development 


projects, as well as retrofit of existing landscape irrigation sites under specific criteria, 


and when recycled water is available.  


Water Supply Assessments: RCWD Water Supply Assessment conditions all major new 


developments to use recycled water as a condition of service where it is available and 


permitted.   


Rate Incentives: Recycled water is currently priced significantly below the cost of 


potable water for both municipal and agricultural use.  


Financing Policy (Resolution 2007-10-5): RCWD adopted a financing policy for 


recycled water retrofits, which defines District-sponsored financing for both voluntary 


and mandatory recycled water retrofits. RCWD will assist private parties to arrange 


financing for construction of facilities needed to convert potable demands to recycled 


water.  


Public Education: RCWD actively promotes the use of recycled water with its water 


education program. RCWD also places prominent signage at public recycled water use 


sites promoting the benefits of water recycling.  
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RCWD does not have current data to support a projection of how much increased 


recycled water sales will result from each of the listed methods of encouraging recycled 


water use. Historically, the low cost of recycled water was the primary inducement for 


customers to use recycled water in-lieu of potable water. As growth continues within the 


RCWD service area, it is reasonable to assume that the mandatory provision of the 


District‘s Recycled Water Use Policy will play a major role in program expansion.  


 


3.2.4.6 Optimizing Recycled Water Use   
       
Recycled water is a sustainable and reliable water supply. Available supplies increase 


with an increase in population. Over the next 25 year planning horizon, recycled water 


use projections show that municipal and agricultural use will remain relatively constant. 


However, additional steps are being taken to increase recycled water use to maximize 


available supplies.  


 


RCWD plans to take a variety of actions to facilitate the use and production of recycled 


water within RCWD‘s service area to increase potential recycled water use. These actions 


include:  


 Implement a Recycled Water Site Retrofit Program with the following objectives: 


optimize existing and potential recycled/non-potable water supplies; expand and 


maximize the District‘s recycled water user base; establish a program structure 


that facilitates recycled water retrofits in a proactive manner; and establish a 


prioritized implementation strategy for near-term and future recycled water site 


retrofits.  


 Install an MF/RO facility to add approximately 3,586 AFY (3.2MGD) of recycled 


water for groundwater recharge. 


 Continue negotiations with EMWD for additional recycled water supplies.  


 Apply for state and federal grant funding as available. 


 Encourage Metropolitan to participate in studies that will benefit recycled water 


production. 


 Support Metropolitan in deriving solutions to regulatory issues related to recycled 


water use. 


 


3.2.5 Transfer and Exchange Opportunities  
 


Water transfers are a water management concept with great potential for helping to 


alleviate water shortages in the region and Santa Margarita Watershed. The concept is 


that two agencies, one willing seller of water and one willing buyer, can enter into an 


exchange agreement that is mutually beneficial from a water management point of view. 


Water transfers allow an agency to ―move‖ water from one service area to another, even 


when the two agencies are not connected by any pipelines.  
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As a water management tool, water transfers can be effective during periods of severe 


drought or emergencies. Water transfers can take multiple forms to increase water supply 


reliability among agencies. 


 


During development of the RCWD 2005 IRP, RCWD investigated obtaining water 


transfers to bolster supplies. The IRP examined wet water transfers and dry water 


transfers, the difference being that wet water transfers occur in years of above normal 


rainfall and dry water transfers occur in years of below normal rainfall. The IRP 


recommendations allow for the possibility of such transfers to be executed should RCWD 


and its customers deem them cost-effective. 


 


Additionally, local water agencies have the ability to enter into contracts between each 


other to provide water on an annual basis or on an as needed basis. The District is 


currently developing an agreement for the installation of two emergency interconnections 


with EMWD to be operated during periods of system failure. These interconnections will 


not function to provide water on an annual basis. One connection currently exists with 


EMWD and could provide a nominal supply, but flow rate would not suffice for any 


significant emergency.  


 


Water is also provided by EMWD to RCWD on an annual basis for the wheeling of water 


to the following EMWD‘s water customers: Nakayama Park, Lake Skinner Park, and 


Glen Oaks. Similarly, water is provided by WMWD to RCWD on an annual basis for 


wheeling water to WMWD‘s water customer, Rock Mountain. These arrangements are 


shown in Table 2.1-2.  


 


3.2.6 Planned Water Supply Projects and Programs to Meet Projected 
Water Use 


  
Rancho California Water District  
 


RCWD‘s 2007 Regional IRP was prepared to assist the District in developing a long-term 


water supply strategy that can meet demands now until 2050. The IRP was developed 


using a multi-objective approach, integrating both demand and supply-side options.  


 


The approach first developed and weighed key objectives, which along with associated 


performance measures, was used to evaluate alternatives to meet future demands (Figure 


3-2). The objectives and performance measures developed for the IRP are summarized in 


Figure 3-3. 
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Over a dozen alternatives were evaluated using a systems model called STELLA. The 


model was able to simulate demands and supplies (existing and potential) under different 


climate and hydrologic scenarios, as well as identify distribution constraints. The model 


was also able to simulate water quality, storage conditions in the groundwater basins and 


Vail Lake, and estimate the total cost (capital and O&M) for any potential supply or 


demand-side management option(s). 


 


The output from the model was used along with the objectives in Figure 3-5 to develop a 


comprehensive score card for each alternative. RCWD weighed the objectives in terms of 


relative importance in order to rank the IRP alternatives. The preferred plan, called 


Hybrid 1, includes the following components: 


1. Implement baseline water conservation measures.  


2. Connect imported water connection EM-21 to Vail Lake to expand groundwater 


recharge. 


3. Convert eastern area agriculture, currently using treated imported water, to raw 


water, delivered from Vail Lake. 


4. Construct up to 18 new groundwater wells, along with increased imported water 


for recharge during non-drought years. 


5. Construct a MF/RO treatment facility to reduce the salinity of recycled water so 


that it can be used to meet western area agricultural demands, as well as potential 


groundwater replenishment in the future. 


 


The benefits of the preferred IRP Hybrid 1 alternative are: 


 Increased groundwater production of about 18,000 AFY. 


 Increased use of recycled water of about 13,600 AFY. 


 Reduction in peaking on Metropolitan by about 144 cubic feet per second (cfs). 


 Cost efficiency by: (1) converting eastern area agricultural users from treated 


imported water to untreated, (2) reducing the peaking charge paid to 


Metropolitan, and (3) by maximizing Metropolitan‘s discounted replenishment 


water rate for groundwater recharge. 


Figure 3-2 


RCWD’s IRP Process  
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Figure 3-3 


IRP Objectives, Sub-Objectives and Performance Measures 


 


Although the conversion of eastern area agricultural demands from treated to raw 


imported water is beneficial in terms of meeting peak day demands and reducing costs to 


RCWD, it does not produce ―new‖ wet water supply. However, the construction of 18 


new groundwater wells and a MF/RO treatment facility does produce additional water 


supply. 


 


Because demands and supplies vary from year to year due to weather and hydrologic 


conditions, it is also important to plan for this variation. Because of the semi-arid climate 


of RCWD‘s service area, water demands can be as much as 9 percent greater than normal 


during dry years and 15 percent lower during wet years. 


 


Groundwater pumping can also vary due to hydrologic conditions. Based on RCWD‘s 


groundwater model, groundwater production from new wells is expected to average 


18,000 AFY. But in dry and critically dry years, groundwater production can be as low as 


15,000 AFY. With the development of new wells as part of the Valle de Los Caballos 


Conjunctive Use program, an additional 25,000 AFY is projected.  
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The District identifies recommended water improvements in its 5-year Capital 


Improvement Program (CIP). The 5-year CIP is updated annually in consideration of the 


District budget and project priority.    


 


Recommended system improvements to ensure the reliability of the potable water supply 


and for sustainable supply to meet future demands are listed in Table 3.2-13. These 


projects are currently in planning stages for subsequent design and construction. 


 
Table 3.2-13 


Planned Water Supply Projects  


Project Title Project Description 
Est. Start 


Date 


Est. 
Complete 


Date 


Additional 
Supply  


Vail Lake 
Stabilization and 
Conjunctive Use 
Project 


Construction of Vail Lake 
Transmission Main and Pump Station 
to convey untreated imported water to 
Vail Lake  for storage and subsequent 
groundwater recharge through the 
VDC Recharge Basins 


In progress 2012 4,521 AFY 


Valle de los 
Caballos 
Conjunctive Use 
Project  


Construction of conveyance pipeline 
and treatment facilities for increased 
raw imported water through the VDC 
Recharge Basins 


2015 2018 25,000 AFY 


New Groundwater 
Wells 


Construction of 11 new groundwater 
water wells for recovery of increased 
groundwater recharge  


2015 2021 Included with 
Valle de Los 


Caballos 
Conjunctive 
use project 


Indirect Potable 
Reuse Facility 


Construction of treatment and 
conveyance facilities for production of 
desalinated treated water for storage 
in Vail and subsequent ground water 
recharge in the Pauba Basin 


2014 2018 3,586 AFY 


Source: RCWD Regional IRP, October 2005 and RCWD Engineering Staff 


 
 
Metropolitan Water District of Southern California  
 


As two of Metropolitan‘s 26 member agencies, EMWD and WMWD receive 


supplemental imported water from Northern California through the SWP and the 


Colorado River through the CRA. As a water wholesaler, Metropolitan has no retail 


customers, and distributes treated and untreated water directly to its member agencies. 


Metropolitan currently provides between 45 and 60 percent of the municipal, industrial, 


and agricultural water used in its service area. Metropolitan projects that by 2020, it will 


provide an average of 31 percent of the total water demand within its service area. The 


remaining 69 percent comes from conservation (17%), 20x2020 conservation (7%), and 


local supplies including groundwater, surface water, and recycled water (45%).
30


  


 


                                                           
30 Metropolitan Water District of Southern California, 2010 Regional UWMP, November 2010 
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Metropolitan‘s primary goal is to provide reliable water supplies to meet the water needs 


of its service area at the lowest possible cost. Metropolitan continues to develop and 


encourage projects and programs to ensure 100 percent reliability now and into the future 


even though it faces increasing challenges with its supplies.
31


  


 


Metropolitan Integrated Water Resources Plan (IRP) 2010 Update 


 


Metropolitan‘s 1996 and 2004 IRP resource strategies emphasized the need for a diverse 


and adaptable water supply strategy to cope with changing circumstances and conditions. 


Recent history and events have highlighted several emergency trends that need to be 


addressed in the context of the region‘s water supply planning and reliability. These 


trends cover a wide range of considerations including climate change, energy use and 


greenhouse gas emissions, endangered species protection and conveyance needs in the 


Bay-Delta. These trends demonstrate the importance of updating Metropolitan‘s IRP and 


to the need to solidify adaptive strategies to address additional water supply challenges 


into the long-term future.
32


  


 


Metropolitan‘s IRP 2004 Update stated that Metropolitan‘s regional production target for 


its Local Resources Program (LRP)
33


 was 500,000 AF by 2020. Metropolitan‘s IRP 2010 


Update now states that Metropolitan will honor its current LRP contracts to expiration. 


The local resources included are those developed or committed to date, as part of its Core 


Resources Strategy, and are shown to grow to estimated full yield through 2035. The 


LRP full yield amount is 300,000 AF instead of 500,000 AF, Metropolitan will be 


looking to member and local agencies for responsibility to develop new local resources 


and conservation, without any participation or financial incentives from MWD. This 


approach assumes supplies are augmented through implementation of a Delta fix by 


2022, which improves the SWP yield to levels approximating those estimated prior to the 


court rulings and Biological Opinion to protect Delta smelt and Chinook salmon, without 


additional Metropolitan-initiated local resource augmentation or participation.  


 


Metropolitan states that a key evolution in its IRP 2010 Update from the IRP 2004 


Update is the identification of uncertainties and contingency actions that will extend the 


concept of a planning buffer into an operational approach to accomplish regional 


reliability goals. The options presented in Metropolitan‘s IRP 2010 Update are projected 


to meet future water supply needs of Southern California, and identify ―low-regret‖ 


(minimal disappointment) actions that Metropolitan can take in order to swiftly respond 


to uncertainties that exist with all water resource programs.  


 


Metropolitan‘s current projections of regional implementation of recycling, groundwater 


recovery, and seawater desalination exceed the 2004 IRP goals.  


 


                                                           
31 Metropolitan Water District of Southern California, 2010 Regional UWMP, November 2010 
32 Metropolitan Water District of Southern California, 2010 Regional UWMP, November 2010 
33 In 1998, MWD established the competitive Local Resources Program (LRP), which encourages local development of 
recycled water and recovered groundwater through a process that emphasizes cost-efficiency to MWD, timing new 
production according to regional need, and minimizing administrative cost and complexity. The LRP provides a financial 
incentive per AF of product water from the proposed project.   
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In 2009, LRP recycled water and groundwater recovery programs produced 223,000 AF; 


161,000 AF and 62,000 AF, respectively. Another 182,000 AF was produced by local 


agencies without Metropolitan funding assistance. Currently, the LRP has 84 projects 


planned and 80 in operation, with an ultimate yield of 421,000 AF. Since inception, the 


projects have produced 1,868,000 AF.
34


      


 


Metropolitan has made investments in conservation, water recycling, storage, and supply 


that are all part of Metropolitan‘s long-term water management strategy. Metropolitan‘s 


approach to a long-term water management strategy was to develop an Integrated 


Resource Plan that is comprised of many sources of supply. Metropolitan‘s 


implementation approach for achieving the goals of the IRP is shown as a Summary of 


Action Under Core Resources Strategy in Table 3.2-14.  
 


Table 3.2-14 
Metropolitan IRP Summary of Action Under Core Resources Strategy  


Core Resource Development Area 


CRA  Continue existing programs and partnerships 


 Pursuit of further innovations in Colorado River-related 
storage, conservation, transfers, exchanges and 
agreements 


SWP  Delta ecosystem enhancement and species protection 


 Continue existing programs and pursuit of new 
sustainable storage and transfer agreements 


 Infrastructure improvements and flood control 
emergency preparation 


 Conveyance solutions 


 Continued collaboration with federal, state, and local 
stakeholders 


 Legislation supporting the goals above 


Water Use Efficiency  Support retail-level 20x2020 compliance, consisting of 
conservation and water recycling 


Local Resource 
Augmentation 


 Regionally pursue groundwater recovery, seawater 
desalination, and further recycling 


Source: Metropolitan Water District of Southern California, Integrated Water Resources Plan, 2010 Update, 
Report No. 1373, October 2010, Table 4.1, p.4-2.  


 


Metropolitan 2010 Regional Urban Water Management Plan (RUWMP) 


 


The investments that Metropolitan has made and its on-going efforts in many different 


areas combine toward its goal of long-term regional water supply reliability. Many of the 


resource programs discussed in its 2010 RUWMP are already successfully implemented. 


Others, including institutional and facility changes in the Colorado River region and the 


SWP, will take more time to execute. Considerations are also in place for emerging 


integrated supplies, which could augment regional water supply from non-traditional 


                                                           
34 Metropolitan Water District of Southern California, 2010 Regional UWMP, November 2010 
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sources. In addition, water demand reductions brought about by legislative mandates 


could also affect the landscape of future supply planning and implementation.  


 


Metropolitan is implementing water supply alternative strategies for the region to ensure 


available water in the future.  In addition, an adaptive management approach will prepare 


the region to deal with unforeseen supply shortages. Some of the strategies identified, 


including four local water sources, in Metropolitan‘s 2010 RUWMP include: 


 Stormwater  


 Recycled Water 


 Gray water 


 Seawater 


 Conservation 


 Groundwater Recovery 


 Storage and groundwater management programs within Southern California  


 Storage programs related to the State Water Project and the Colorado River  


 Other water supply management programs outside of the region 


 


Table 3.2-15 summarizes total Metropolitan programs and water supply capabilities, 


presenting both current programs and the programs that are still under development. 


 
Table 3.2-15 


Metropolitan 2010 RUWMP Summary of Program Capabilities 
(AFY) 


Programs (#) Average Year Single-Dry Year Multiple Dry Years 


Colorado River Aqueduct    


Current Programs - 15 1,136,000 1,123,000 1,120,000 


Programs Under Development – 6 182,000 182,000 182,000 


Less CRA Capacity Constraint (364,000) (351,000) (348,000) 


Maximum MWD CRA Supply 954,000 954,000 954,000 


State Water Project    
Current Programs - 5 1,441,000 375,000 615,000 


Programs Under Development - 2 605,000 628,000 341,000 


Maximum MWD SWP Supply 2,046,000 1,003,000 956,000 


Central Valley/SWP Storage and Transfer Programs 


Current Programs - 6 292,000  234,000 196,000 


Programs Under Development – 5 110,000 72,000 78,000 


Maximum CV/SWP Programs  402,000 306,000 274,000 


Local Resources Program     
Recycled Water  335,000 335,000 335,000 


Groundwater Recovery  86,000 86,000 86,000 


Ultimate LRP Yield 421,000 421,000 421,000 


Seawater Desalination    
Current Projects – Pilot Studies 102,000-114,000 102,000-114,000 102,000-114,000 


Conjunctive Groundwater    
Dry Year Yield Projects - 12 0 117,300 117,300 
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 Western Municipal Water District 
 
WMWD has several proposed local water projects that will provide additional potable 


supplies, thereby making imported water more reliable. The following are some of 


WMWD projects that would benefit RCWD:  


 


Perris North Sub-basin. In 2008, EMWD and WMWD entered into an agreement to 


perform an initial feasibility study to analyze potential groundwater development 


opportunities in and around March Air Reserve Base (MARB), which overlies the Perris 


North Subbasin. Use of additional groundwater resources in this area will provide 


additional potable water supplies to EMWD and WMWD, which helping address rising 


groundwater levels at MARB. The study found that additional groundwater development 


potential exists both north and east of the base and is estimated at about 2,000 to 4,000 


AFY. Four production wells with wellhead treatment for removal of volatile organics is 


expected to be required.  


 


Arlington Desalter Expansion. Expansion of the Arlington Desalter is proposed from its 


current capacity of 5 MGD to 10 MGD. WMWD has performed feasibility studies and 


design needed for the expansion, which will result from improved treatment efficiency 


and new rate water wells. WMWD anticipates these improvements will result in 


additional product water from the Arlington Desalter – 9,800 AFY by 2015 and 3,800 


AFY by 2020.  


 


Chino Desalter Expansion. Upon completion of the Chino Desalter Expansion, 


anticipated in the fall of 2014, WMWD will receive 3,500 AFY. Expansion of the Chino 


I Desalter and Chino II Desalter is part of the Optimum Basin Management Program to 


extract up to 40,000 AFY of groundwater; currently about 28,000 AFY is being extracted 


and treated at the two desalter facilities.  


 


Riverside Corona Feeder and Seven Oaks Dam, Groundwater Banking. WMWD will 


store excess water, when available, in the San Bernardino Basin Area (SBBA). The 


SBBA was defined and adjudicated by the Western Judgment in 1969. As of the 2009 


Annual Western-San Bernardino Watermaster Report, WMWD has 5,888 AF of credit 


accumulated in the SBBA. The water would be extracted as needed, and transported to 


Western‘s customers and water purveyors, including RCWD, within Western‘s 


boundaries for use during dry years.  


 


WMWD Water Recycling Facility Expansion. WMWD intends to expand the use of 


recycled water from 700 AFY in 2015 to 3,200 AFY in 2035. Again, this will assist to 


make imported water available where needed and more reliable.  


 


Eastern Municipal Water District 
 


EMWD‘s IRP serves as a framework for planning and prioritizing supply options. 


Several supply portfolios were developed and evaluated, which resulted in several 
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proposed projects and supply options evaluated during the IRP process. Portfolios that 


increased water use efficiency, and implemented local supply projects including 


desalination and recycled water projects, met many of the IRP objectives.  


 


EMWD Recycled Water Strategic Plan evaluated special projects for expanded use of 


recycled water. In addition, EMWD is planning to expand the use of its existing recycled 


water system to meet convention demands for recycled water. In the past several years, 


EMWD has invested in facilities to increase the reliability and effectiveness of the 


recycled water system. Recycled water use is planned to increase from 42,847 AFY in 


2010 to 55,300 AFY in 2035.
35


  


 


EMWD has an existing desalination program that recovers high TDS groundwater from 


the Menifee and Perris South Management Zones, and the Lakeview portion of the 


Lakeview/Hemet North Management Zone for potable use. A third desalination plant, 


Perris II, has been designed and is projected to be on line in 2015. A fourth desalter could 


be warranted to meet salinity management requirements.  


 


EMW is also planning to step up water use efficiency, since it‘s a cost effective method 


of improving reliability and extending the capacity of supply programs. EMWD is 


proposing a targeted 30 percent reduction in outdoor demand and a 10 percent reduction 


in indoor demand by 2035. This may be achieved by adjustments in the budget based 


tiered rate, additional legislation and code changes and through active conservation 


programs.  


                                                           
35 EMWD, Draft 2010 UWMP, Table 2.5, p. 21, May 2011 
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SECTION 4 
WATER RELIABILITY PLANNING AND WATER SHORTAGE CONTINGENCY 
PLANNING 


 
4.1  RELIABILITY OF WATER SUPPLIES FOR RCWD 


RCWD and all southern California communities and water agencies are facing increasing 


challenges and opportunities in their role as stewards of water resources in the region.  


Increased environmental regulations and competition for water from outside the region 


have resulted in reduced supplies of imported water. Continued regional population and 


economic growth increase water demand, putting an even larger burden on local supplies. 


 


The reliability of the District‘s water supply is currently partially dependent on the 


reliability of its imported water supplies, which are managed and delivered by EMWD 


and WMWD, each a direct member agency of Metropolitan. RCWD also overlies the 


Murrieta-Temecula Groundwater Basin and is working in cooperation with the Santa 


Margarita River Watershed Watermaster and multiple stakeholders to achieve water 


supply reliability, water quality and watershed management goals for the Upper Santa 


Margarita Watershed and Southern California region.  


 


The following sections describe the roles of various agencies in water supply reliability, 


and the near and long-term efforts they are involved with to ensure future reliability of 


water supplies to the District and the region as a whole. 


 


4.1.1 Rancho California Water District  
 


RCWD Regional Integrated Resources Plan (IRP) 
 


To help achieve its mission, the District developed a Regional IRP in 2005. The purpose 


of the IRP is to provide a long-range water supply plan to reliably meet the needs of the 


District from now until 2050. The IRP examined different alternatives such as increased 


water conservation, additional groundwater, conversion of agriculture currently using 


treated imported water to raw imported water and/or advanced-treated recycled water, 


groundwater recharge using advanced-treated recycled water, and water transfers. 


 


These alternatives were evaluated against a set of objectives, including the following: 


 Reliably meet water demands 


 Provide sustainable supply 


 Maximize local control 


 Manage costs 


 Manage water quality 


 Maintain quality of life 


 Maximize implementation potential 


Over a dozen alternatives were evaluated. The preferred plan, called Hybrid 1, involves 


the following components: 
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1. Implement baseline water conservation measures.  


2. Connect imported water connection EM-21 to Vail Lake to expand groundwater 


recharge.  


3. Convert eastern area agriculture, currently using treated imported water, to raw 


water, delivered from Vail Lake. 


4. Construct up to 18 new groundwater wells, along with increased imported water 


for recharge during non-drought years. 


5. Construct a microfiltration/reverse osmosis (MF/RO) treatment facility to reduce 


the salinity of recycled water so that it can be used to meet western area 


agricultural demands, as well as potential groundwater replenishment in the 


future. 


The benefits of the preferred IRP alternative to do all of the following: 


 Increase groundwater production of about 18,000 acre-feet per year; 


 Increase use of recycled water of about 13,600 acre-feet per year; 


 Reduce peaking on Metropolitan by about 144 cfs; and 


 Achieve cost efficiency by: (1) converting eastern area agricultural users from 


treated imported water to untreated, (2) reducing the peaking charge paid to 


Metropolitan, and (3) by maximizing Metropolitan‘s discounted replenishment 


water rate for groundwater recharge. 


 


RCWD Recommended Groundwater Production FY July 1, 2010 through June 30, 


2011 


 


The RCWD Recommended Groundwater Production report is an annual audit to 


recommend a groundwater production program for the upcoming fiscal year. The most 


current review was performed between October 2010 and December 2010 using current 


data from the water year ending September 20, 2010. The underlying philosophy guiding 


the audit is one of sound basin management. This management involves the operation of 


the groundwater basin within the safe yield limits so not to degrade water quality or 


violate legal restrictions.  


 


The fiscal year groundwater production recommendations are based primarily on review 


of individual well production and historical hydrographs, as well as consideration of 


water level elevations from all production and monitoring wells. This information is used 


to formulate a recommendation for groundwater production for the next fiscal year. The 


recommendation also includes information gained from workshops held between RCWD, 


WMWD and consultant staff. Information includes discussion of previous audits, 


instantaneous yield, natural and artificial recharge, water quality, pump settings, well 


construction factors, and the projected production from WMWD wells in the Northern 


Murrieta Valley area.  
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Recommendations are consistent with RCWD‘s groundwater management plan and are 


verified using the calibrated surface and groundwater model of the Murrieta-Temecula 


Groundwater Basin.
36


 The model simulates changes in water levels for a two-year period 


under recommended production conditions.    


 


Upper Santa Margarita Planning Region Integrated Regional Water Management 


Plan (IRWMP) 


 


The Upper Santa Margarita Planning Region IRWMP was adopted in 2007 to establish a 


collaborative effort in the watershed to ensure a sustainable water supply through more 


efficient use of water, protection and improvement of water quality and environmental 


stewardship. Through the IRWMP, regional water agencies, flood control districts, 


counties, cities, federal, state and local agencies and other stakeholders groups, are 


working across jurisdictional boundaries to implement water resource management 


projects with multiple benefits.  


 


The following is the vision statement of the IRWMP: “The Integrated Regional Water 


Management Plan will take a balanced and consensus-based approach that will provide 


for the protection and sustainability of the Upper Santa Margarita Watershed’s water 


resources, natural resources, and habitats.”   


 


Development of the IRWM required a cooperative effort on the part RCWD, Riverside 


County Flood Control and Water Conservation District (RCFC), and the County of 


Riverside, which have authority for planning and implementation of water management 


strategies in the watershed. In 2007, RCWD, RCFC and the County of Riverside signed a 


Memorandum of Understanding (MOU) by which the agencies cooperate and work 


collaboratively with other stakeholders in the watershed. The MOU provided for a 


Stakeholder Advisory Committee representing significant water and related organizations 


in the region to work collaboratively to improve water supply reliability, protect and 


improve water quality, ensure environmental sustainability, promote multiple benefits, 


and promote integration and regional planning. As a result, the IRWMP includes a list of 


priority ranked projects to meet the goals and objectives of the IRWMP. Both the 


IRWMP and the project listing are flexible and will be updated periodically.  


 


RCWD Capital Improvement Program (CIP) 


 


The RCWD prepares and adopts a CIP on an annual basis, and also considers a projected 


CIP for the next fiscal year. Projects include a range of capital project, including project 


that ensure system reliability to serve water to District customers.  


 


Reliability elements in the Water Resource Division include, but are not limited to, such 


projects as potable water supply well rehabilitation, programmable logic controller 


                                                           
36 Developed by GEOSCIENCE Support Services, Inc. using data from RCWD, USGS, U.S. Marin Corps Camp Pendleton Base, 
and Stetson Engineers, Inc. The USGS model MODFLOW was chosen since it is widely accepted as one of the industry 
standards for  groundwater flow simulations.  
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replacement, variable frequency drive replacement, and motorized valves and electrical 


controls.  


 


4.1.2 Regional Agencies and Water Reliability  


Metropolitan Water District of Southern California (Metropolitan) 
 


Metropolitan‘s primary goal is to provide reliable water supplies to meet the water needs 


of its service area at the lowest possible cost. The reliability of Metropolitan‘s water 


supply has been threatened as existing imported water supplies from the Colorado River 


and SWP face increasing challenges.  


 


Metropolitan evaluated the dependability of these supplies and concluded that the 


combination of imported water and expanding local resource programs would ensure its 


service area‘s demands would be met in the future. EMWD and WMWD and their 


member agencies, including RCWD, expressly rely upon Metropolitan‘s 2010 UWMP in 


estimating future imported water availability to its service area.  


 


In April 1998, Metropolitan adopted the WSDM Plan. The guiding principal of the 


WSDM Plan is to manage Metropolitan‘s water resources and programs to maximize 


utilization of wet year supplies and minimize adverse impacts of water shortages to retail 


customers. From this guiding principle come the following supporting principles:  


 Encourage efficient water use and economical local resource programs.  


 Coordinate operations with member agencies to make as much surplus water as 


possible available for use in dry years.  


 Increase public awareness about water supply issues. 


 


In February 2008, Metropolitan adopted the Water Supply Allocation Plan (WSAP). The 


WSAP was developed in consideration of the principles and guidelines described in the 


WSDM Plan, with the objective of creating an equitable needs-based water supply 


allocation. The WSAP formula seeks to balance the impacts of a shortage at the retail 


level while maintaining equity on the wholesale level for shortages of Metropolitan 


supplies of up to 50 percent.  


 


Despite these challenges, Metropolitan continues to develop and encourage projects and 


programs to ensure reliability now and into the future. One such project is Metropolitan‘s 


recently completed Diamond Valley Lake in Hemet, California; an 800,000 AF capacity 


reservoir for regional seasonal and emergency storage for SWP and Colorado River 


water. The reservoir began storing water in November 1999 and reached the sustained 


water level by early 2002. 


 


State Water Project (SWP)  


The reliability of the SWP impacts Metropolitan‘s member agencies‘ abilities to plan for 


future growth and supply. In January 2010, the DWR Bay-Delta Office published a report 
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specifically addressing the reliability of the SWP.
37


 This report, The State Water Project 


Delivery Reliability Report (DWR, 2009), provides information on the reliability of the 


SWP to deliver water to its contractors assuming historical precipitation patterns. The 


report updates the DWR‘s estimate of current (2009) and future (2029) SWP water 


delivery reliability. As in previous reliability reports, SWP deliveries are based upon 


operation simulations in DWR‘s CalSim II model. The 2009 report shows that future 


SWP deliveries will be impacted by two significant factors: 1) a significant restriction on 


the SWP and Central Valley Project (CVP) Delta pumping, as required by the biological 


opinions issued by the U.S. Fish and Wildlife Service (December 2008) and the National 


Marine Fisheries Service (June 2009); and 2) climate change, which is altering 


hydrologic conditions in the state. 


 


The report represents the state of affairs if no Delta improvements are made. It shows the 


continued erosion of SWP water delivery reliability under the current method of moving 


water through the Delta. In the 2007 SWP Delivery Reliability Report, the average Table 


A delivery was about 63 percent for 2007 conditions and about 66 to 69 percent for 2027 


conditions.
38


  In the 2009 report, the average Table A delivery is about 60 percent for 


2009 conditions and about 60 percent for 2029 conditions. Most of the reduced reliability 


is caused by the export limitations resulting from the two Biological Opinions—the first 


factor identified above.  


 


The significance of the most recent projected delivery reliability is that there is a relative 


decrease in SWP deliveries during wetter (higher allocation) years and a slight increase in 


deliveries during dry years. Metropolitan will have less SWP water available in wet years 


to refill its storage assets and for groundwater replenishment and slightly more water in 


dry years to meet its firm demand. In response to the 2007 State Water Project Delivery 


Reliability Report, Metropolitan reduced its forecast of replenishment service water from 


seven out of ten years to three out of ten years. With the further erosion of SWP 


reliability projected in the 2009 SWP Delivery Reliability Report, the availability of 


replenishment water service from MWD is seemingly more limited in the current 20-year 


planning period than was thought just two years ago. 


 


On an annual basis, each of the 29 SWP contractors including Metropolitan request an 


amount of SWP water based on their anticipated yearly demand. In most cases, 


Metropolitan‘s requested supply is equivalent to its full Table A Amount.
38


 After 


receiving the requests, DWR assesses the amount of water supply available based on 


precipitation, snow pack on northern California watersheds, volume of water in storage, 


projected carry over storage, and Sacramento-San Joaquin Bay Delta regulatory 


requirements. For example, the SWP annual delivery of water to contractors has ranged 


from 552,600 AFY in 1991 to 3.5 MAF in 2000. Due to the uncertainty in water supply, 


                                                           
37 Department of Water Resources, State Water Project Delivery Reliability Report. 2009, August 2010 (current). 
38 Two types of deliveries are assumed for the SWP contractors: Table A and Article 21. Table A Amount, in AF, is the 
contractual, first priority amount of allocated SWP supply; it is scheduled and uninterruptible. Article 21 allows SWP 
contractors to receive additional water deliveries only under specific conditions. [Department of Water Resources, State 
Water Project Delivery Reliability Report, 2009.]   
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contractors are not typically guaranteed their full Table A Amount, but instead a 


percentage of that amount based on the available supply.   


 


On January 20, 2011, SWP supplies were projected to meet 60 percent of most SWP 


contractor‘s Table A Amounts. A Notice to State Water Project Contractors was sent out 


indicating that this allocation is consistent with the long-term supply contracts and public 


policy. DWR‘s January 2011 projection included several factors including existing 


storage in SWP conservation reservoirs, SWP operational constraints such as conditions 


pertaining to the recent Biological Opinions for the Delta smelt and salmonids, the 


longfin smelt incidental take permit, and 2011 contractor demands. At that time, DWR 


indicated it may revise allocations in 2011 if warranted by emerging hydrologic and 


water supply conditions. DWR did just that, first on March 16, 2011, increasing the SWP 


allocation to 70 percent of contractors‘ requests, then again on April 20, 2011, increasing 


the SWP water allocation to 80 percent of contractors‘ requests. DWR‘s first estimate for 


2011 was that it would be able to deliver 25 percent of requests.  


 


On May 2, 2011, DWR released information from snowpack readings stating that 


snowpack water content was still 144 percent of the April 1 full season average. Melting 


snow supplies approximately one-third of the water used by Californians. As a result, 


DWR estimates it will be able to deliver 80 percent of requested SWP water in 2011. In 


2010, the SWP delivered 50 percent of a requested 4,172,126 AF, up from a record-low 


initial projection of 5 percent due to lingering effects of the 2007,-2009 drought. 


Deliveries were 60 percent of requests in 2007, 35 percent in 2008, and 40 percent in 


2009. The last 100 percent allocation – difficult to achieve even in wet years due to 


pumping restrictions to protect threatened and endangered fish – was in 2006.
39


  


 


The Monterey Agreement, an accord intended to address SWP allocations during drought 


conditions, states that SWP contractors will be allocated part of the total available project 


supply in proportion to their Table A Amount. Water is allocated to urban and 


agricultural purposes on a proportional basis, eliminating a previous initial supply 


reduction to agricultural contractors. The Agreement further defines and permits 


permanent sales of SWP Table A amounts and provides for transfer of up to 130,000 AF 


of annual Table A amounts from agricultural use to municipal use. The Agreement also 


allows SWP contractors to store water in another agency's reservoir or groundwater 


basin, resulting in flexibility for SWP contractors to use their share of storage in SWP 


reservoirs; facilitates the implementation of water transfers; and provides a mechanism 


for using SWP facilities to transport non-project water for SWP water contractors.  


 


Colorado River Aqueduct (CRA)  


Metropolitan also depends on Colorado River water to meet its service area demands. A 


brief discussion of California‘s reliance on and reliability of the CRA follows.  


 


                                                           
39 DWR Announces Results of Final Snow Survey of 2010-2011 Season, DWR News Release, May 2, 1011 
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The CRA is owned and operated by Metropolitan to transport water from the Colorado 


River approximately 242 miles to its terminus at Lake Mathews in Riverside County. 


Metropolitan acquires Colorado River water from the U.S. Bureau of Reclamation 


(USBR) and is limited to the capacity of the CRA, which is approximately 1.25 


MAF/yr.
40


  


Pursuant to the 1964 U.S. Supreme Court decree, Metropolitan‘s dependable supply of 


Colorado River water was limited to 550,000 acre-feet per year assuming no surplus or 


unused Arizona and Nevada entitlement was available and California agricultural 


agencies used all of their contractual entitlement. Historically, Metropolitan has also 


possessed a priority for an additional 662,000 AFY depending upon availability of 


surplus water. In addition, Metropolitan maintains agreements for storage, exchanges and 


transfers within the service area of Imperial Irrigation District (IID) that provide water to 


Metropolitan.
41


  


 


Water supplies from the Colorado River have been and continue to be a topic of 


negotiation and intense debate. The 1964 Court Decree required the state of California to 


limit its annual use to 4.4 MAF basic annual apportionment of Colorado River water plus 


any available surplus. To keep California at 4.4 MAF, Metropolitan reduced its level of 


diversions in years when no surplus was available.  


 


In 1999, the Colorado River Board developed ―California‘s Colorado River Water Use 


Plan,‖ also known as the ―California Plan‖ or the ―4.4 Plan,‖ which was endorsed by all 


seven Colorado River Basin states and the U.S. Department of the Interior. This plan 


developed the framework that specifies how California will transition and live within its 


basic apportionment of 4.4 MAF of Colorado River water.  


 


The USBR implemented Interim Surplus Guidelines to assist California‘s transition to the 


Plan. Seven priorities for use of the waters of the Colorado River within the State of 


California were established. Metropolitan would only be able to exercise its fourth 


priority right to 550,000 AF annually, instead of the maximum aqueduct capacity of 1.3 


MAF. Priorities 1 through 3 cannot exceed 3.85 MAF annually. Together, Priorities 1 


through 4 total California‘s 4.4 MAF apportionment.  


 


In October 2003, the Quantification Settlement Agreement (QSA), a critical component 


of California‘s Colorado River Water Use Plan and the Interim Surplus Guidelines, was 


authorized defining Colorado River water deliveries, commitments, and transfers. The 


QSA is a landmark agreement, signed by the four California agencies that use Colorado 


River water and the U.S. Secretary of the Interior. The amount of Colorado River water 


available to Metropolitan‘s service area was augmented with the long-term transfer 


agreement between the IID and the San Diego County Water Authority (SDCWA). The 


transfer agreement provides up to 200,000 acre-ft of water per year from IID to SDCWA 


for a seventy-five year term. The transfer agreement is dependent upon QSA, which was 


invalidated on January 14, 2010 when a Sacramento Superior Judge issued a final ruling. 


                                                           
40 Metropolitan Water District of Southern California, 2010 UWMP, p. 1-19, November 2010. 
41 Metropolitan Water District of Southern California, Integrated Water Resources Plan, 2010 Update, November 2010. 
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If the ruling survives an appeal, the IID-SDCWA transfer agreement may have to be 


revised and renegotiated. If it remains intact, the QSA will guide reasonable and fair use 


of the Colorado River by California through the year 2037 with a 45 year renewal for a 


total of 75 years. 


 


Integrated Water Resources Plan (IRP) 


To address Metropolitan‘s reliability challenges, Metropolitan and its member agencies 


developed an IRP in 1996. The overall objective of the Metropolitan IRP process is the 


selection and implementation of a Preferred Resource Mix (or strategy) consisting of 


complementary investments in local water resources, imported supplies and demand-side 


management that meet the region‘s desired reliability goal in a cost-effective and 


environmentally sound manner. The Metropolitan IRP 2003 Update was approved and 


released in July 2004, and includes various projects and programs that contribute to the 


reliability of Metropolitan‘s imported water supplies. The Metropolitan IRP Update 


concluded that the resource targets from the 1996 IRP, factored in with changed 


conditions, will continue to provide for 100 percent reliability through 2025.  


 


Recent history and events have highlighted several emergency trends that need to be 


addressed in the context of the region‘s water supply planning and reliability. These 


trends cover a wide range of considerations including climate change, energy use and 


greenhouse gas emissions, endangered species protection and conveyance needs in the 


Bay-Delta. These trends demonstrate the importance of updating Metropolitan‘s IRP and 


to the need to solidify adaptive strategies to address additional water supply challenges 


into the long-term future.
42


 As a result, Metropolitan updated its IRP in 2010. 


 


Metropolitan‘s 2010 IRP Update states that a key evolution from the July 2004 IRP 


Update is the identification of uncertainties and contingency actions that Metropolitan 


can take in order to swiftly respond to uncertainties that exist with all water resource 


programs that will extend planning actions into an operational approach. The 


Metropolitan IRP is intended as a regional water resource planning document that 


identifies potential supplies to meet future demands, including contingencies for supply 


and demand uncertainties. However, Metropolitan recognized that reliable and 


comprehensive water planning goes beyond resource development. Metropolitan has 


pursued and developed programs to address emergency response for the Bay-Delta, 


storage, regional disasters, energy management, long-term financial implications, and 


coordination with local agencies‘ own planning efforts. The Metropolitan IRP sets out a 


general policy framework only and does not constitute approval of any specific actions 


by Metropolitan. The Metropolitan IRP process provides flexible planning direction, 


subject to annual adjustments and periodic updates.  Specific initiatives or individually-


listed projects are representative only and subject to full environmental study and board 


deliberation and reconsideration prior to any future approval. The Metropolitan IRP 


assists in a technological and programmatic means to accomplish regional reliability 


                                                           
42 Metropolitan Water District of Southern California. Integrated Water Resources Plan. 2010 Update. 
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goals. The options presented in Metropolitan‘s IRP 2010 Update are projected to meet 


future water supply needs of Southern California.  


 


As stated in Section 3, in 2009, LRP recycled water and groundwater recovery programs 


produced a total of 223,000 AF; 161,000 AF and 62,000 AF, respectively. Another 


182,000 AF was produced by local agencies without Metropolitan funding assistance. 


Currently, the LRP has 84 projects planned and 80 in operation, with an ultimate yield of 


421,000 AF. Since inception, the projects have produced 1,868,000 AF.
43


 Metropolitan‘s 


current projections of regional implementation of recycling, groundwater recovery, and 


seawater desalination exceed the 2004 IRP goals, demonstrating regional water 


reliability.  


 


In addition to the LRP, Metropolitan also provides financial and technical assistance for 


implementing water conservation Best Management Practices, as well as a significant 


investment in regional and local water conservation programs, and distribution of funding 


for conjunctive management programs in Southern California. Metropolitan has made 


investments in conservation, water recycling, storage, and supply that are all part of 


Metropolitan‘s long-term water management strategy that is adaptive to current reliability 


challenges.  


 
Western Municipal Water District and Eastern Municipal Water District 
 


As a water wholesaler, Metropolitan supplies supplemental imported water to WMWD 


and EMWD to meet the water needs of their service areas. Metropolitan‘s diverse 


resources and aggressive conservation program protect the reliability of the region‘s 


water supply, as discussed above. Metropolitan demonstrates that sufficient supplies can 


be reasonably relied on to meet projected supplemental demands. As a result, during a 


single dry year or multiple dry years, Metropolitan will have the resources to supply its 


member agencies with 100 percent of their imported water demands, as presented in 


Section 4.2, Demand and Supply Comparison.  


 


Santa Margarita River Watershed Watermaster 
 


As discussed in Section 3, the Watermaster works cooperatively with a steering 


committee comprised of entities within the watershed and overlying the groundwater 


basin. This collaborative approach contributes to and supports the management of reliable 


water supplies in the watershed.  


 


The Watermaster prepares the ―Santa Margarita Watershed Annual Watermaster Report‖, 


which provides annual reporting of water conditions in the watershed, but does not 


manage the groundwater basins. Water users in Santa Margarita River watershed are 


required to report the amount of surface water and groundwater they use to the 


Watermaster, but groundwater extraction is not restricted. The Annual Watermaster 


Report, prepared pursuant to the U.S. District Court Order, March 13, 1989,  includes 


                                                           
43 Metropolitan Water District of Southern California, 2010 Regional UWMP, November 2010 
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information on surface and subsurface water, imports and exports, water rights, water 


production and use, threats to water supply, water quality, review of agreements, and 


Watermaster five-year projection of activities.  


The District works cooperatively with the Watermaster to manage the basin on a 


watershed-wide basis through the Court jurisdiction, using the Annual Watermaster 


Report, groundwater management agreement, and cooperative water resource agreement, 


and the annual groundwater hydrogeologic assessment, ―Recommended Ground Water 


Production”, that continuously guides the management of the Murrieta-Temecula Basin 


on a sustainable safe yield basis.  


 


California Regional Water Quality Control Board – San Diego Region (9) 
 


Background 


The State Water Resources Control Board (SWRCB) and the nine Regional Water 


Quality Control Boards (Regional Boards) are responsible for the protection and, where 


possible, the enhancement of the quality of California's waters. The SWRCB sets 


statewide policy, and together with Regional Boards, implements state and federal laws 


and regulations. Each of the nine Regional Boards adopts a Water Quality Control Plan 


or Basin Plan, which recognizes and reflects regional differences in existing water 


quality, the beneficial uses of the region's ground and surface waters, and local water 


quality conditions and problems.
44


 


 


In 1975, the San Diego Regional Water Quality Control Board (RWQCB) published the 


original Comprehensive Water Quality Control Plan for the San Diego Basin (Basin 


Plan). In 1994, the RWQCB updated and adopted the Basin Plan to address issues that 


had evolved over time due to increasing populations and changing water demands in the 


region, which supersedes the 1975 Basin plan and its amendments.  


 


The scope of the document covers the San Diego Basin, which includes the southwest 


corner of California and occupies approximately 3,900 square miles. The San Diego 


Region encompasses most of San Diego County, parts of southwestern Riverside County 


and southwestern Orange County. The Region is divided into 11 hydrologic areas and 


147 hydrologic subareas. RCWD is located in the Santa Margarita Hydrologic Unit. 


Included in this area of about 750 square miles are portions of Camp Pendleton as well as 


Murrieta, Temecula and part of Fallbrook. The unit is drained largely by the Santa 


Margarita River, Murrieta Creek and Temecula River. The major surface water storage 


areas are Vail Lake and O‘Neill Lake.    


 


The Basin Plan is more than just a collection of water quality goals and policies, 


descriptions of conditions, and discussions of solutions. It is also the basis for the 


RWQCB's regulatory programs. The Basin Plan establishes water quality standards for 


all the ground and surface waters of the region. The RWQCB also regulates water 


                                                           
44 Water Quality Control Plan for the San Diego Basin (9), September 8, 1994 (with amendments effective prior to April 25, 
2007) 







Rancho California Water District 
2010 Urban Water Management Plan Update   Section 4 


 4-11 6/30/11  


discharges to minimize and control their effects on the quality of the region's ground and 


surface water. Permits are issued under a number of programs and authorities.  


 


Water quality problems in the region are listed in the Basin Plan, along with the causes, 


where they are known. For water bodies with quality below the levels necessary to allow 


all the beneficial uses of the water to be met, plans for improving water quality are 


included. Legal basis and authority for the RWQCB reflects, incorporates, and 


implements applicable portions of a number of national and statewide water quality plans 


and policies, including the California Water Code (Porter-Cologne Water Quality Control 


Act) and the Clean Water Act.
45


 


 


Periodic review of the Basin Plan is required by state and federal law. California Water 


Code section 13240 states Basin Plans ―shall be periodically reviewed and may be 


revised.‖ Because federal law requires that water quality standards be reviewed every 


three years, the periodic review of the Basin Plan is commonly referred to as the 


―triennial review.‖ The triennial review is not itself a Basin Plan amendment and does not 


itself result in changes to the Basin Plan. It is the process by which the San Diego 


RWQCB identifies and prioritizes Basin Plan issues in need of further review.  


 


For the 2010 Triennial Review, the San Diego RWQCB is embarking on a new, 


stakeholder-involved process that includes the formation of a Triennial Review Advisory 


Committee. The purpose of this committee is to enhance public participation by the 


regulated community and other stakeholders, and to provide an opportunity for 


representatives to participate in the prioritization process. The process will seek a 


consensus-based draft list of priority issues for public review and, ultimately, adoption by 


the Board.  


 


A public workshop was held on May 6, 2011 to present a proposed short list of suggested 


revisions of water quality standards and a public hearing was held June 8, 2011 to hear 


public comment pertaining to the Basin Plan review. After the hearing, Board members 


considered adoption of a resolution approving the Basin Plan review and adopting a short 


list of suggested revisions to work on over the subsequent three years.  


  


Watershed Management Initiative 


The Watershed Management Initiative, included in the 1995 Strategic Plan of the 


SWRCB and RWQCBs, addresses issues related to watershed management, describes 


current regional efforts, and established an action plan to implement watershed 


management plans statewide.  


 


The San Diego RWQCB is fully committed to implementing the Watershed Management 


Initiative in the San Diego Region. Watershed management represents a departure from 


the traditional approach of protecting the quality and beneficial uses of ground and 


surface waters. The Watershed Management approach provides a framework to integrate 


                                                           
45 Water Quality Control Plan for the San Diego Basin (9), September 8, 1994 (with amendments effective prior to April 25, 
2007) 
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RWQCB programs and activities and allocating resources so as to more effectively and 


efficiently address water quality and beneficial use issues. Many water quality and 


beneficial use problems are best solved by considering entire watersheds, or portions of 


watersheds, rather than considering only individual waters, discharges, discharge types, 


or political jurisdictions. Involvement of all stakeholders, governmental and non-


governmental agencies must be actively sought to identify the highest priority issues and 


achieve mutually beneficial solutions.  


  
 
4.2 DEMAND AND SUPPLIES COMPARISON – WATER RELIABILITY 


ANALYSIS FOR NORMAL, SINGLE DRY AND MULTIPLE-DRY WATER 
YEARS 


 
The available supplies and water demands for the District‘s water service area were 


analyzed to assess the District‘s ability to satisfy demands during three hydrologic 


scenarios: a normal water year, single dry water year, and multiple-dry water years. The 


tables in this section present the supply-demand balance for each of the hydrologic 


scenarios for the 25-year planning period 2010 to 2035. It is expected that the District 


will be able to meet 100 percent of its dry year demand under every scenario.   


 


Metropolitan Supplies and Demands 


As previously noted, the District is a member agency of EMWD and WMWD, which are 


member agencies of Metropolitan. Although only a portion of the District‘s total water 


supply is imported by Metropolitan, that portion does have an impact on the District‘s 


water reliability and is therefore discussed in this section. 


 


In its 2010 Regional UWMP, Metropolitan chose the year 1977 as the single driest year 


since 1922 and the years 1990-1992 as the multiple driest years over that same period. 


These years have been chosen because they represent the timing of the least amount of 


available water resources from the SWP, a major source of Metropolitan‘s supply.  


 


Over the 20-year period beginning in 2015 and ending in 2035, Metropolitan projects a 


19.5 percent increase in available supply during an average year, a 15.8 percent increase 


during a single dry year, and a 19.5 percent increase as an average of the three-year 


multiple dry year.
46


 However, on average over the 20-year period, supply in single dry 


years is only 78.4 percent of the supply corresponding to average years, and in multiple 


dry years is only 64.8 percent of the supply corresponding to average years. Therefore, 


demand is projected to remain lower than total available supply in all hydrologic 


scenarios.   


 


In its 2010 Regional UWMP, Metropolitan also projects an increase in member agency 


demands.  Specifically, Metropolitan projects a 5.0 percent increase over the same 20-


year period in the average demand, a 6.8 percent increase during the single dry year 


                                                           
46 Refer to Tables 4.2-1 and 4.2-2 
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scenario, and a 7.3 percent increase during the multiple dry year scenario. On average 


over the 20-year period, demand in single dry years will increase 110.2 percent from 


average years, and in multiple dry years will increase 113.5 percent from average years. 


In all cases, the projected regional increase in demands by member agencies are satisfied 


by anticipated available surpluses in the Metropolitan supply.  


 


Table 4.2-1 summarizes Metropolitan‘s current imported supply availability projections 


for average and single dry years over the 20-year period between 2015 and 2030. Based 


on these projections, Metropolitan will be able to meet all of its projected single dry year 


service area demands through the year 2035. 


 


Table 4.2-2 summarizes Metropolitan‘s current imported supply availability projections 


over the 20-year period beginning in 2015 and ending in 2035 for average and multiple 


dry year scenarios. When reviewing Table 4.2-2, it is important to note that Metropolitan is 


projecting a surplus of supply for all multiple dry year scenarios through 2035. 


 


Based on Metropolitan‘s 2010 RUWMP and 2010 IRP, Tables 4.2-1 and 4.2-2 


summarize Metropolitan‘s current imported supply availability and demand projections 


for average year, single dry year, and multiple dry years over the 20-year period 


beginning in 2015 and ending in 2035 expressed in terms of a percentage. The supply 


projections include current programs and programs under development as well as in-


region storage and programs. Reference is made to Metropolitan‘s 2010 RUWMP for a 


description of these programs under development, but they include only programs 


Metropolitan is confident can be implemented and do not include other more speculative 


regional programs. Even if all the programs under development are removed, there are 


surpluses in all years and hydrologic scenarios.  


 


When viewed on a regional basis, some of Metropolitan‘s member agencies and their 


sub-agencies demands will exceed the percent of average demand shown in the two 


aforementioned tables, while other Metropolitan member agencies or sub-agencies will 


have demands less than the percent of average demand. However, when viewed from the 


overall regional perspective, it is reasonable to assume that these averages will apply to 


all local water purveyors. Though a less conservative assumption might suggest surplus 


water supplies not used by agencies experiencing low or no growth may be freed up for 


use by those water purveyors experiencing more growth.   


 


Metropolitan is projecting an 11.4 percent increase in total demand (including local 


supplies) over its entire service area between 2015 and 2035 (5,449,000 AFY to 


6,069,000 AFY)
47


 compared with a 12.6 percent increase in population over the same 


period of (19,956,000 million to 22,474,000 million).
48


 In other words, Metropolitan‘s 


projected increase in demand roughly parallels its projected increase in population.  


                                                           
47 Table 2-8 from Metropolitan Water District of Southern California, 2010 Regional UWMP,  November 2010 
48 Table A.1-2 from Metropolitan Water District of Southern California,2010 Regional UWMP,  November 2010 
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Table 4.2-1 
Metropolitan Regional Imported Water Supply Reliability Projections 


for Average and Single Dry Years
49


 
  (AFY)  


Region Wide Projections 2015 2020 2025 2030 2035 


Supply      


Projected Supply During an Average 
Year


[1]
 


4,073,000 4,499,000 5,140,000 4,998,000 4,865,000 


Projected Supply During a Single Dry 
Year


[1]
 


3,219,000 3,644,000 4,013,000 3,859,000 3,726,000 


Projected Supply During a Single Dry 
Year as a % of Average Supply 


79.0% 81.0% 78.1% 77.2% 76.6% 


Demand      


Projected Demand During an Average 
Year 


2,006,000 1,933,000 1,985,000 2,049,000 2,106,000 


Projected Demand During a Single Dry 
Year 


2,171,000 2,162,000 2,201,000 2,254,000 2,319,000 


Projected Demand During a Single Dry 
Year as a % of Average Demand 


108.2% 111.8% 110.9% 110.0% 110.1% 


Surplus      


Projected Surplus During an Average 
Year 


2,067,000 2,566,000 3,155,000 2,949,000 2,759,000 


Projected Surplus During a Single Dry 
Year 


1,048,000 1,482,000 1,812,000 1,605,000 1,407,000 


Additional Supply Information      


Projected Supply During an Average 
Year as a % of  Demand During an 
Average Year 


203.0% 232.7% 258.9% 243.9% 231.0% 


Projected Supply During an Average 
Year as a % of Demand During a Single 
Dry Year 


187.6% 208.1% 233.5% 221.7% 209.8% 


Projected Supply During a Single Dry 
Year as a % of Single Dry Year 
Demand 


 
148.3% 168.5% 182.3% 171.2% 160.7% 


[1]
 Projected supplies include current supplies and supplies under development, but are limited by 


Metropolitan’s 1.25 MAF allotment to Colorado River water; data obtained from Metropolitan’s 2010 
Regional UWMP, November 2010 supply/demand projections. 


                                                           
49 Metropolitan Water District of Southern California, 2010 Regional UWMP,  November 2010  
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Table 4.2-2 
MWD Regional Imported Water Supply Reliability Projections 


for Average and Multiple Dry Years
50


 
  (AFY)  


Region Wide Projections 2015 2020 2025 2030 2035 


Supply      


Projected Supply During an Average 
Year


[1]
 


4,073,000 4,499,000 5,140,000 4,998,000 4,865,000 


Projected Supply as Average of the 3-year  
Multiple Dry Year Period


[1]
 


2,652,000 2,970,000 3,253,000 3,214,000 3,170,000 


Projected Supply During Year 3 of a 
Multiple Dry Year as a % of Average 
Supply 


65.1% 66.0% 63.3% 64.3% 65.2% 


Demand      


Projected Demand During an Average 
Year 


2,006,000 1,933,000 1,985,000 2,049,000 2,106,000 


Projected Demand as Average of the 3-
year Multiple Dry Year Period 


2,236,000 2,188,000 2,283,000 2,339,000 2,399,000 


Projected Demand as Average of the 3-
year of a Multiple Dry Year Period as a % 
of Average Demand 


111.5% 113.2% 115.0% 114.2% 113.9% 


Surplus      


Projected Surplus During an Average 
Year 


2,067,000 2,566,000 3,155,000 2,949,000 2,759,000 


Projected Surplus as Average of  the 3-
year Multiple Dry Year Period 


416,000 782,000 970,000 875,000 771,000 


Additional Supply Information      


Projected Supply During an Average Year 
as a % of  Demand During an Average 
Year 


203.0% 232.7% 258.9% 243.9% 231.0% 


Projected Supply During an Average Year 
as a % of Demand as an Average of the 
3-year Multiple Dry Year Period 


182.2% 205.6% 225.1% 213.7% 202.8% 


Projected Supply During a Multiple Dry 
Year as a % of Multiple Dry Year Demand  


118.6% 135.7% 142.5% 137.4% 132.1% 


[1]
 Projected supplies include current supplies and supplies under development, but are limited by MWD’s 


1.25 MAF allotment to Colorado River water; supply is shown for the average of the three dry years 
rather than a year-by-year detail, because most of MWD’s dry year supplies are designed to provide 
equal amounts of water over each year of the three-year period.  


 


RCWD Supply Reliability as a Percentage of Normal Water Year Supply 


 


Metropolitan‘s 2010 UWMP Update includes a supply reliability analysis that indicates 


the region will be able to meet 100 percent of its dry year demand under every hydrologic 


scenario through the year 2035. Based on historical supply reliability data consistent with 


Metropolitan, RCWD has identified supply reliability for imported water as 100 
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percentage of normal water year supply and multiple dry water years. For groundwater, 


RCWD‘s current extraction capacity is 40,000 AFY and would remain consistent in a 


single dry water year. However, historically the Basin has been drawn down over 


multiple dry water years and extraction is reduced in succession to year three of a 


multiple dry year by about 6 percent, as shown in Table 4.2-3. The District is evaluating 


increased groundwater production capacity corresponding with increased import 


groundwater recharge. Table 4.2-3 shows the supply reliability percentages for dry year 


scenarios for RCWD.  


 
Table 4.2-3 


Supply Reliability as a Percentage of Normal Water Year Supply 


Water Sources 
Normal 
Water 
Year 


Single 
Dry 


Water 
Year 


Multiple Dry Water Years 


Year 1 Year 2 Year 3 


Imported 100% 100% 100% 100% 100% 


Local (Groundwater) 100% 100% 98% 96% 94% 


Recycled 100% 100% 100% 100% 100% 


Source: Imported – Metropolitan indicates 100 percent reliable in all hydrologic conditions; Local and 
Recycled data from RCWD Operations Department 


 


Tables 4.2-3 through 4.2-9 compare current and projected water supplies and demands in 


normal, single dry year and multiple dry year scenarios for the District. For this analysis, 


demands are considered consistent with normal year demands in all hydrologic 


conditions. This is, in part, because Metropolitan has indicated that even though supplies 


may decrease in single dry years and multiple dry years, it has significant storage and 


other programs to be 100 percent reliable to meet member agency demands in all 


hydrologic conditions. Based on the results presented in these tables, the District should 


not experience any problems in meetings its demands in normal, single dry and multiple 


dry year scenarios.  
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Table 4.2-4 
Projected Water Supply and Demand  


Normal Water Year 
(AF)  


Water Sources 2015 2020 2025 2030 2035 


Imported      


Treated 46,950 51,134 55,623 59,901 64,390 


Untreated – Groundwater Recharge 13,000 23,000 23,000 23,000 23,000 


Untreated – SMR Discharges 4,000 4,000 4,000 4,000 4,000 


Local (Groundwater) 26,500 26,500 26,500 26,500 26,500 


Subtotal – Potable Water Supply  90,460 104,634 109,123 113,401 117,890 


Recycled
[1]


      


SRWRF (RCWD)  3,440 4,000 4,000 4,000 4,000 


TVWRF (EMWD) 5,604 5,604 5,604 5,604 5,604 


Total Supply 99,504 114,238 118,727 123,005 127,494 


Demand       


Potable
[2] 


69,985 73,960 78,235 82,310 86,585 


Recycled
[3]


 4,900 5,200 5,200 5,200 5,200 


Total Demand 74,885 79,160 83,435 87,510 91,785 


% of Year 2010 Demand (62,477 AF) 120% 127% 134% 140% 147% 


Supply/ Demand Difference 24,619 35,078 35,292 35,495 35,709 


Difference as % of Supply  24.7% 30.7% 29.7% 28.9% 28.0% 


Difference as % of Demand 32.9% 44.3% 42.3% 40.6% 38.9% 


Source: Demand and supply totals from Tables 2.3-3 and 3.2-1.   


[1]
 Recycled water supply includes SRWRF current (2010) capacity of 3,160 AF, increased by 2880 AF in 


2015 and another 560 AF in 2020; current EMWD agreement for TVWRF water is for up to 5,000 AFY.   
[2] 


The rate of potable demand increase from 2015 to 2035 is projected to be consistent with the rate of 
service area population increase over the same period. Potable demand includes water conveyed 
outside the RCWD service area.  


[3]
 Recycled water demand includes water conveyed outside the RCWD service area.  
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Table 4.2-5 
Projected Water Supply and Demand 


Single Dry Water Year 
(AF)  


Water Sources 2015 2020 2025 2030 2035 


Supply Single Dry Years 


Imported      


Treated 46,960 51,134 55,623 59,901 64,390 


Untreated – Groundwater Recharge 13,000 23,000 23,000 23,000 23,000 


Untreated – SMR Discharges 4,000 4,000 4,000 4,000 4,000 


Local (Groundwater)
[1]


 26,500 26,500 26,500 26,500 26,500 


Subtotal – Potable Water Supply 90,460 104,634 109,123 113,401 117,890 


Recycled
[2]


      


SRWRF (RCWD)  3,440 4,.000 4,000 4,000 4,000 


TVWRF (EMWD) 5,604 5,604 5,604 5,604 5,604 


Total Supply 99,504 114,238 118,727 123,005 127,494 


Normal Year Supply 99,504 114,238 118,727 123,005 127,494 


% of Normal Year 100.0% 100.0% 100.0% 100.0% 100.0% 


Demand      


Potable
[3] 


69,985 73,960 78,235 82,310 86,585 


Recycled
[4]


 4,900 5,200 5,200 5,200 5,200 


Total Demand 74,885 79,160 83,435 87,510 91,785 


Normal Year Demand 74,885 79,160 83,435 87,510 91,785 


% of normal year demand 100.0% 100.0% 100.0% 100.0% 100.0% 


Supply/ Demand Difference 24,619 35,078 35,292 35,495 35,709 


Difference as % of Supply  24.7% 30.7% 29.7% 28.9% 28.0% 


Difference as % of Demand 32.9% 44.3% 42.3% 40.6% 38.9% 


[1] 
Single dry year groundwater supplies are projected to equal approximately 100% of normal year 
groundwater supplies. 


[2]
 Recycled water supply includes SRWRF current (2010) capacity of 3,160 AF, increased by 2880 AF in 


2015 and another 560 AF in 2020; current EMWD agreement for TVWRF water is for up to 5,000 AFY.   
[3]


 Potable water demands during a single dry year are estimated to equal 100 percent of potable water 
demand during a normal year because of the climatic region of RCWD. Includes water conveyed outside 
of RCWD service area.  


[4]
 Recycled water demands and supply are not dependent on climatic conditions; therefore, recycled water 


demands are equal to 100 percent of recycled water demand during a normal year. Includes water 
conveyed outside of RCWD service area.  
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Table 4.2-6  
Projected Water Supply and Demand 
Multiple Dry Water Years 2011-2015


51
 


(AF)  


Water Sources 2011 2012 2013 2014 2015 


Supply Normal Years Multiple Dry Years 


Imported      


Treated
[1]


 33,283 36,702 40,122 43,541 46,960 


Untreated – Groundwater Recharge 13,000 13,000 13,000 13,000 13,000 


Untreated – SMR Discharges 4,000 4,000 4,000 4,000 4,000 


Local (Groundwater)
[2]


 24,945 25,334 25,208 25,067 24,910 


Subtotal – Potable Water Supply 75,228 79,036 82,330 85,608 88,870 


Recycled
[3]


      


SRWRF (RCWD)  3,160 3,160 3,160 3,160 3,440 


TVWRF (EMWD) 5,604 5,604 5,604 5,604 5,604 


Total Supply 83,992 87,800 91,094 94,372 97,914 


Normal Year Supply 83,992 87,800 91,426 95,465 99,504 


% of Normal Year 100.0% 100.0% 99.6% 98.9% 98.4% 


Demand      


Potable
[4] 


60,231 62,670 65,108 67,547 69,985 


Recycled
[3]


 4,727 4,770 4,814 4,857 4,900 


Total Demand 64,958 67,440 69,922 72,404 74,885 


Normal Year Demand 64,958 67,440 69,922 72,404 74,885 


% of normal year demand 100.0% 100.0% 100.0% 100.0% 100.0% 


Supply/ Demand Difference 19,034 20,360 21,172 21,968 23,029 


Difference as % of Supply  22.7% 23.2% 23.2% 23.3% 23.5% 


Difference as % of Demand 29.3% 30.2% 30.3% 30.3% 30.8% 


[1]
 While Metropolitan indicates treated imported supplies are adjusted during multiple dry years to reflect Metropolitan 


supply capability, they also indicated 100 percent reliability to meet member agency demands in all hydrologic 
conditions.  


[2]
 Groundwater supplies are projected to be 100 reliable in the first year of a drought, and reduce 2 percent per year for 


the next three years (refer to Table 4.2-3). 
[3]


  Recycled water demands and supply are not dependent on climatic conditions; therefore, recycled water demands are 
equal to 100 percent of recycled water demand during a normal year.  


[4] 
Historic demand data for potable water supplies has shown that demand varies marginally and is therefore negligible.  


 


                                                           
51 All supply and demand factors for multiple dry year periods referenced in the footnotes to the tables are based on the 


three-year dry period 1990-1992. However, based on substantial growth combined with drought factors, demand factors 
during all hydrologic conditions remain constant.  
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Table 4.2-7  
Projected Water Supply and Demand 
Multiple Dry Water Years 2016-2020


52
 


(AF)  


Water Sources 2016 2017 2018 2019 2020 


Supply Normal Years Multiple Dry Years 


Imported      


Treated
[1]


 47,795 48,630 49,464 50,299 51,134 


Untreated – Groundwater Recharge 13,000 13,000 13,000 21,000 23,000 


Untreated – SMR Discharges 4,000 4,000 4,000 4,000 4,000 


Local (Groundwater)
[2]


 26,500 26,500 25,970 25,440 24,910 


Subtotal – Potable Water Supply 91,295 92,130 92,434 100,739 103,044 


Recycled
[3]


      


SRWRF (RCWD)  3,440 3,440 3,440 3,440 4,000 


TVWRF (EMWD) 5,604 5,604 5,604 5,604 5,604 


Total Supply 100,339 101,174 101,478 109,783 112,648 


Normal Year Supply 100,339 101,174 108,344 111,291 114,238 


% of Normal Year 100.0% 100.0% 93.7% 98.6% 98.6% 


Demand      


Potable
[4] 


70,780 71,575 72,370 73,165 73,960 


Recycled
[3]


 4,960 5,020 5,080 5,140 5,200 


Total Demand 75,740 76,595 77,450 78,305 79,160 


Normal Year Demand 75,740 76,595 77,450 78,305 79,160 


% of normal year demand 100.0% 100.0% 100.0% 100.0% 100.0% 


Supply/ Demand Difference 24,599 24,579 24,028 31,478 33,488 


Difference as % of Supply  24.5% 24.3% 23.7% 28.7% 29.7% 


Difference as % of Demand 32.5% 32.1% 31.0% 40.2% 42.3% 


[1]
 While Metropolitan indicates treated imported supplies are adjusted during multiple dry years to reflect Metropolitan 


supply capability, they also indicated 100 percent reliability to meet member agency demands in all hydrologic 
conditions.  


[2]
 Groundwater supplies are projected to be 100 reliable in the first year of a drought, and reduce 2 percent per year for 


the next three years (refer to Table 4.2-3). 
[3]


  Recycled water demands and supply are not dependent on climatic conditions; therefore, recycled water demands are 
equal to 100 percent of recycled water demand during a normal year.  


[4] 
Historic demand data for potable water supplies has shown that demand varies marginally and is therefore negligible.  


                                                           
52 All supply and demand factors for multiple dry year periods referenced in the footnotes to the tables are based on the 


three-year dry period 1990-1992. 







Rancho California Water District 
2010 Urban Water Management Plan Update   Section 4 


 4-21 6/30/11  


Table 4.2-8 
Projected Water Supply and Demand 
Multiple Dry Water Years 2021-2025


53
 


(AF)  


Water Sources 2021 2022 2023 2024 2025 


Supply Normal Years Multiple Dry Years 


Imported      


Treated
[1]


 52,032 52,929 53,827 54,725 55,623 


Untreated – Groundwater Recharge 13,000 13,000 13,000 13,000 23,000 


Untreated – SMR Discharges 4,000 4,000 4,000 4,000 4,000 


Local (Groundwater)
[2]


 26,500 26,500 25,970 25,440 24,910 


Subtotal – Potable Water Supply 95,532 96,429 96,797 97,165 107,533 


Recycled
[3]


      


SRWRF (RCWD)  4,000 4,000 4,000 4,000 4,000 


TVWRF (EMWD) 5,604 5,604 5,604 5,604 5,604 


Total Supply 105,136 106,033 106,401 106,769 117,137 


Normal Year Supply 105,136 106,033 106,931 107,829 118,727 


% of Normal Year 100.0% 100.0% 99.5% 99.0% 98.7% 


Demand      


Potable
[4] 


74,815 75,670 76,525 77,380 78,235 


Recycled
[3]


 5,200 5,200 5,200 5,200 5,200 


Total Demand 80,015 80,870 81,725 82,580 83,435 


Normal Year Demand 80,015 80,870 81,725 82,580 83,435 


% of normal year demand 100.0% 100.0% 100.0% 100.0% 100.0% 


Supply/ Demand Difference 25,121 25,163 24,676 24,189 33,702 


Difference as % of Supply  23.9% 23.7% 23.2% 22.7% 28.8% 


Difference as % of Demand 31.4% 31.1% 30.2% 29.3% 40.4% 


[1]
 While Metropolitan indicates treated imported supplies are adjusted during multiple dry years to reflect Metropolitan 


supply capability, they also indicated 100 percent reliability to meet member agency demands in all hydrologic 
conditions.  


[2]
 Groundwater supplies are projected to be 100 reliable in the first year of a drought, and reduce 2 percent per year for 


the next three years (refer to Table 4.2-3). 
[3]


  Recycled water demands and supply are not dependent on climatic conditions; therefore, recycled water demands are 
equal to 100 percent of recycled water demand during a normal year.  


[4] 
Historic demand data for potable water supplies has shown that demand varies marginally and is therefore negligible.  
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Table 4.2-9  
Projected Water Supply and Demand 
Multiple Dry Water Years 2026-2030


54
 


(AF)  


Water Sources 2026 2027 2028 2029 2030 


Supply Normal Years Multiple Dry Years 


Imported      


Treated
[1]


 56,478 57,334 58,190 59,046 59,901 


Untreated – Groundwater Recharge 23,000 23,000 23,000 23,000 23,000 


Untreated – SMR Discharges 4,000 4,000 4,000 4,000 4,000 


Local (Groundwater)
[2]


 26,500 26,500 25,970 25,440 24,910 


Subtotal – Potable Water Supply 109,978 110,834 111,160 111,486 111,811 


Recycled
[3]


      


SRWRF (RCWD)  4,000 4,000 4,000 4,000 4,000 


TVWRF (EMWD) 5,604 5,604 5,604 5,604 5,604 


Total Supply 119,582 120,438 120,764 121,090 121,415 


Normal Year Supply 119,582 120,438 121,294 122,150 123,005 


% of Normal Year 100.0% 100.0% 99.6% 99.1% 98.7% 


Demand      


Potable
[4] 


79,050 79,865 80,680 81,495 82,310 


Recycled
[3]


 5,200 5,200 5,200 5,200 5,200 


Total Demand 84,250 85,065 85,880 86,695 87,510 


Normal Year Demand 84,250 85,065 85,880 86,695 87,510 


% of normal year demand 100.0% 100.0% 100.0% 100.0% 100.0% 


Supply/ Demand Difference 35,332 35,373 34,884 34,395 33,905 


Difference as % of Supply  29.5% 29.4% 28.9% 28.4% 27.9% 


Difference as % of Demand 41.9% 41.6% 40.6% 39.7% 38.7% 


[1]
 While Metropolitan indicates treated imported supplies are adjusted during multiple dry years to reflect Metropolitan 


supply capability, they also indicated 100 percent reliability to meet member agency demands in all hydrologic 
conditions.  


[2]
 Groundwater supplies are projected to be 100 reliable in the first year of a drought, and reduce 2 percent per year for 


the next three years (refer to Table 4.2-3). 
[3]


  Recycled water demands and supply are not dependent on climatic conditions; therefore, recycled water demands are 
equal to 100 percent of recycled water demand during a normal year.  


[4] 
Historic demand data for potable water supplies has shown that demand varies marginally and is therefore negligible.  


 


                                                           
54 All supply and demand factors for multiple dry year periods referenced in the footnotes are based on the three-year dry 


period 1990-1992. 
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Table 4.2-10  
Projected Water Supply and Demand 
Multiple Dry Water Years 2031-2035


55
 


(AF)  


Water Sources 2031 2032 2033 2034 2035 


Supply Normal Years Multiple Dry Years 


Imported      


Treated
[1]


 60,799 61,697 62,595 63,492 64,390 


Untreated – Groundwater Recharge 23,000 23,000 23,000 23,000 23,000 


Untreated – SMR Discharges 4,000 4,000 4,000 4,000 4,000 


Local (Groundwater)
[2]


 28,800 31,100 25,970 25,440 24,910 


Subtotal – Potable Water Supply 116,599 119,797 115,565 115,932 116,300 


Recycled
[3]


      


SRWRF (RCWD)  4,000 4,000 4,000 4,000 4,000 


TVWRF (EMWD) 5,604 5,604 5,604 5,604 5,604 


Total Supply 126,203 129,401 125,169 125,536 125,904 


Normal Year Supply 126,203 129,401 125,699 126,596 127,494 


% of Normal Year 100.0% 100.0% 99.6% 99.2% 98.8% 


Demand      


Potable
[4] 


83,165 84,020 84,875 85,730 86,585 


Recycled
[3]


 5,200 5,200 5,200 5,200 5,200 


Total Demand 88,365 89,220 90,075 90,930 91,785 


Normal Year Demand 88,365 89,220 90,075 90,930 91,785 


% of normal year demand 100.0% 100.0% 100.0% 100.0% 100.0% 


Supply/ Demand Difference 37,838 40,181 35,094 34,606 34,119 


Difference as % of Supply  30.0% 31.1% 28.0% 27.6% 27.1% 


Difference as % of Demand 42.8% 45.0% 39.0% 38.1% 37.2% 


[1]
 While Metropolitan indicates treated imported supplies are adjusted during multiple dry years to reflect Metropolitan 


supply capability, they also indicated 100 percent reliability to meet member agency demands in all hydrologic 
conditions.  


[2]
 Groundwater supplies are projected to be 100 reliable in the first year of a drought, and reduce 2 percent per year for 


the next three years (refer to Table 4.2-3). 
[3]


  Recycled water demands and supply are not dependent on climatic conditions; therefore, recycled water demands are 
equal to 100 percent of recycled water demand during a normal year.  


[4] 
Historic demand data for potable water supplies has shown that demand varies marginally and is therefore negligible.  


                                                           
55 All supply and demand factors for multiple dry year periods referenced in the footnotes are based on the three year dry 
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4.3 WATER SHORTAGE CONTINGENCY PLANNING   
 


In order to ensure a reliable water supply in a water shortage situation, RCWD developed 


a water shortage contingency plan. A water shortage situation may be brought on by 


drought conditions caused by hot and dry weather, or a failure of the water delivery 


system due to seismic activity or other catastrophic event. A large portion of the water 


RCWD sells to its customers is imported from Metropolitan through EMWD and 


WMWD. Therefore, as part of RCWD‘s Water Shortage Contingency Plan it is important 


to present Metropolitan‘s plan in the case of a water shortage.  


 


The following sections discuss RCWD‘s compliance with Water Code Section 10632, as 


well as Metropolitan‘s Water Surplus and Drought Management Plan and Water Supply 


Allocation Plan, and EMWD and WMWD‘s Water Shortage Contingency Planning.  


 
4.3.1  Rancho California Water District 
 
RCWD Water Shortage Contingency Plan (WSC Plan) was adopted in July 2008, revised 


in June 2009, and recently revised and approved in May 2011. The Water Shortage 


Contingency Plan is developed in accordance with California Water Code 10632. The 


WSC Plan demonstrates the ability of RCWD to meet demands under a supply shortage 


of up to 50 percent. Emphasis is placed on protection of public health, sanitation, fire 


protection and general public welfare.   


 


The WSC Plan adopts regulations and restrictions on outdoor water use only, including 


domestic, commercial/institutional, parks and golf courses, and agriculture. Recycled 


water users may be exempt from some restrictions in the WSC Plan.  


 


The overall principle of the District‘s WSC Plan is to reliably meet water 


demands during shortages caused by droughts, supply reductions, and emergency 


conditions. The WSC Plan recognizes the following priorities for potable water:  


1. Public safety, health and welfare  


2. Economic sustainability  


3. Quality of life for the District‘s customers  


 


The potable water use regulated and/or prohibited under the WSC Plan is considered 


to be non-essential use. Continued use of such water during times of water shortage 


or other emergency supply conditions are deemed to constitute a waste of water and 


will be subject to appropriate penalties as described in Section 4 of the WSC Plan 


and Section 4.3.8 of this UWMP.  


 


In the event that the reduction in water sales as a result of implementation of the 


WSC Plan negatively impacts the coverage of the District‘s fixed costs obligations, 


the District will utilize its drought reserves.  
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The following presents the criteria for the five water stages under the WSC Plan, while 


the complete WSC Plan is included in Appendix H:  


  


Stage 1  Water Watch: Able to meet the water demands of its customers in the 


immediate future. 


While near term regional supply and storage conditions may from time to time improve 


due to wet weather, there are continued long term challenges that warrant continued wise 


and efficient use of water. These include ongoing regulatory restrictions on pumping 


from the Bay-Delta region for the State Water Project, which makes up a significant 


portion of RCWD‘s imported water supply. In addition, our Mediterranean climate and 


average rainfall of 14 inches in our service area make ongoing efficient water use 


imperative. RCWD and other retail water agencies in California have been mandated by 


the state to work with customers to achieve a 20 percent reduction in per capita water use 


by the year 2020. Under Stage 1 conditions, customers are requested to continue to use 


water efficiently, maximize recycled water use, practice sensible voluntary water 


conservation and take advantage of the District‘s indoor and outdoor water conservation 


incentive programs to eliminate water waste. It should also be noted that water waste is in 


violation of California Law and District‘s Water Waste Prohibition Ordinance at any 


Stage. Agricultural customers participating in the Metropolitan Interim Agricultural 


Water Program (IAWP) program shall comply with the ongoing terms of the program 


during its multi-year phase out. RCWD will set water budgets for IAWP participants at 


the level permitting by the Metropolitan program terms and declared Metropolitan supply 


conditions as they relate to the IAWP.  


 


Stage 2 Water Alert: Probability that the District will not be able to meet all of the 


water demands of its customers. 


There is a probability that the District may not be able to meet all of the water demands 


of its customers. This may correlate to Metropolitan‘s WSDM Plan stage of ―Shortage‖ 


and the Metropolitan Allocation Plan‘s Regional Shortage Level 1 through 2, or may 


mean local groundwater levels are lower than normal. Expected water shortages for the 


District‘s municipal and industrial (M&I) customers are less than 10 percent. Additional 


voluntary conservation measures will be called upon during this stage. During this stage 


it is anticipated that the District‘s agricultural customers will be asked to comply with 


reduction plans, mandatory certification and allocations designed to meet Metropolitan‘s 


IAWP first level requirements. AG Request for Variance Forms will be considered but 


not guaranteed during Stage 2. Some nonessential outdoor water-use restrictions in the 


residential and commercial sectors may be implemented.  


 
Stage 3 Water Warning: Not able to meet all of the water demands of its customers. 


Water supplies are not sufficient to meet the District‘s M&I demands by more than 10 


percent, but less than 20 percent. This may correlate to Metropolitan‘s WSDM Plan stage 


of ―Severe Shortage‖ and the Metropolitan‘s Allocation Plan‘s Regional Shortage Level 


3 through 4. During this stage it is anticipated that the District‘s agricultural customers 


will comply with additional IAWP demand restrictions including 10 and 20-percent 
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reductions to site-specific allocations. AG Request for Variance Forms will not be 


considered during Stage 3 except for AG-Domestic customer health and safety reasons. 


Some restrictions on certain non-essential outdoor residential, commercial and landscape 


water use will be implemented. Financial penalties for non-compliance of such 


restrictions will be imposed. Declaration of stage 3 will trigger the New Water Demand 


Off-set Program (NWDOP). 


 


Stage 4 Extreme Water Warning: A major deficiency of any supply or failure of a 


distribution facility is declared. 


Water supplies are not sufficient to meet the District‘s M&I demands by more than 20 


percent, but less than 30 percent. This may correlate to Metropolitan‘s WSDM Plan stage 


of ―Extreme Shortage‖ and the Metropolitan Allocation Plan‘s Regional Shortage Level 5 


through 6. During this stage the District‘s agricultural customers will comply with 


additional IAWP demand restrictions that may include 45 and 60-percent reductions to 


site-specific allocations and urban landscapes will greatly reduce water use. AG Request 


for Variance Forms will not be considered during Stage 4 except for AG-Domestic 


customer health and safety reasons. If this stage is the result of an extended drought and 


has been triggered by Condition No. 1 of Section 2 of this WSC Plan, the District will 


explore increased conservation incentives for demand management measures that will 


have immediate and substantial impacts on water demands. More severe restrictions on 


non-essential outdoor water use will be implemented. Significant financial penalties for 


non-compliance of such restrictions will be imposed.  


 


Stage 5 Water Emergency: A major deficiency of any supply by more than 30 


percent or failure of a distribution facility is declared. 


Water supplies are not sufficient to meet the District‘s M&I demands by more than 30 


percent. This may correlate to Metropolitan‘s WSDM Plan stage of ―Extreme Shortage‖ 


and the Metropolitan Allocation Plan‘s Regional Shortage Level 7 through 10 or may be 


as a result of an emergency situation resulting in the inability of the District‘s water 


distribution system to deliver all of the District‘s supply. During this stage the District‘s 


agricultural customers will greatly reduce water consumption for all crops, or might even 


be discontinued. AG Request for Variance Forms will not be considered during Stage 5 


except for AG-Domestic customer health and safety reasons. Restrictions on all non-


essential outdoor water use will also be implemented. Severe financial penalties for non-


compliance of such restrictions will be imposed.  


 


The impacts beginning in Stage IV would reduce total water use by an estimated 51 


percent in the domestic and agricultural sectors alone. The Stage 4 restrictions would 


create savings in the sectors that make up the remaining 33 percent of total water use as 


well. Golf, construction, commercial, landscape, multiple dwelling, and schools and 


government would all realize reductions in water use under restrictions of Stage 4 water 


emergency. In the event of a 50 percent water shortage RCWD‘s Drought Ordinance 


Stage 4 will provide the appropriate measures to save water. 
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4.3.2 Metropolitan’s Water Surplus and Drought Management Plan 
 
In 1999, Metropolitan developed a WSDM Plan that included guidelines for 


implementing water supply restrictions in the event of a water shortage. The WSDM Plan 


does not outline specific criteria for how water would be distributed among the 


Metropolitan member agencies during water shortage conditions, but states that the 


methods to be used for determining reduction in supplies to each member agency would 


be developed in a manner that was equitable and minimized hardship to retail water 


customers. 


 


The WSDM Plan will guide management of regional water supplies to achieve the 


reliability goals of Southern California‘s IRP. The IRP sought to meet long-term supply 


and reliability goals for future water supply planning. The WSDM Plan‘s guiding 


principle is to minimize adverse impacts of water shortage and ensure regional reliability. 


From this guiding principle come the following supporting principles:  


 Encourage efficient water use and economical local resource programs. 


 Coordinate operations with member agencies to make as much surplus water as 


possible available for use in dry years.  


 Pursue innovative transfers and banking programs to secure more replacement 


water for use in dry years.  


 Increase public awareness about water supply issues. 
 
The WSDM Plan guides the operations of water resources (local resources, Colorado 


River, SWP, and regional storage) to ensure regional reliability. It identifies the expected 


sequence of resource management actions Metropolitan will take during surpluses and 


shortages of water to minimize the probability of severe shortages that require 


curtailment of full-service demands. Mandatory allocations are avoided to the extent 


practicable, however, in the event of an extreme shortage an allocation plan will be 


adopted in accordance with the principles of the WSDM Plan. 


 


The WSDM Plan describes Metropolitan‘s ability to meet demand during a Surplus, 


Shortage, Severe Shortage, and Extreme Shortage. Within the WSDM Plan, these terms 


have specific meaning relating to Metropolitan‘s capability to deliver water to the 


District, as follows: 


Surplus: Metropolitan can meet full-service and interruptible program demands, and 


it can deliver water to local and regional storage. 


Shortage: Metropolitan can meet full-service demands and partially meet or fully 


meet interruptible demands, using stored water or water transfers as necessary.  


Severe Shortage: Metropolitan can meet full-service demands only by using stored 


water, transfers, and possibly calling for extraordinary conservation. In a Severe 


Shortage, Metropolitan may have to curtail Interim Agricultural Water Program 


(IAWP) deliveries in accordance with IAWP. 
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Extreme Shortage: Metropolitan must allocate available supply to full-service 


customers.   


 


The WSDM Plan also defines five ―surplus‖ management stages and seven ―shortage‖ 


management stages to guide resource management activities. Each year, Metropolitan 


will consider the level of supplies available and the existing levels of water in storage to 


determine the appropriate management stage for that year. Each stage is associated with 


specific resource management actions designed to: 1) avoid an Extreme Shortage to the 


maximum extent possible; and 2) minimize adverse impacts to retail customers should an 


Extreme Shortage occur. The current sequencing outline in the WSDM Plan reflects 


anticipated responses based on detailed modeling of Metropolitan‘s existing and expected 


resource mix. This sequencing may change as the resource mix evolves.  


 


Reliability Modeling of the WSDM Plan 


 


Using a technique known as ―sequentially indexed Monte Carlo simulation,‖ 


Metropolitan undertook an extensive analysis of system reservoirs, forecasted demands, 


and probable hydrologic conditions to estimate the likelihood of reaching each Shortage 


Stage through 2010. The results of this analysis demonstrated the benefits of coordinated 


management of regional supply and storage resources. Expected occurrence of a Severe 


Shortage is four percent or less in most years and never exceeds six percent; equating to 


an expected shortage occurring once every 17 to 25 years. An Extreme Shortage was 


avoided in every simulation run.  


 


Metropolitan also tested the WSDM Plan by analyzing its ability to meet forecasted 


demands given a repeat of the two most severe California droughts in recent history. 


Hydrologic conditions for the years 1923–34 and 1980–91 were used in combination with 


demographic projections to generate two hypothetical supply and demand forecasts for 


the period 1999–2010. Metropolitan then simulated operation to determine the extent of 


regional shortage, if any. The results again indicate 100 percent reliability for full-


service
56


 demands through the forecast period.  
 


Allocation of Supply for Municipal & Industrial Demands 
 


The equitable allocation of supplies is addressed by the Implementation Goals for the 


WSDM Plan, with the first goal being to ―avoid mandatory import water allocations to 


the extent practicable.‖ The reliability modeling for the WSDM Plan discussed above 


results in 100 percent reliability for full-service demands through the year 2010. 


However, the second fundamental goal of the WSDM Plan is to ―equitably allocate 


imported water on the basis of agencies‘ needs.‖ Factors for consideration in establishing 


the equitable allocation include retail and economic impacts, recycled water production, 


conservation levels, growth, local supply production, and participation and investment in 


                                                           
56 Firm demands can be viewed the same as full-service demands, and can be defined as, the following: The total demand for 
water under the conditions existing in a particular period without mandatory rationing or other short-term water-use 
reductions, but reflecting the results of demand management measures. 
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Metropolitan‘s system and programs. In the event of an extreme shortage, an allocation 


plan will be adopted in accordance with the principles of the WSDM Plan.  


 


In an effort to avoid allocation, import water reliability is planned through the Southern 


California IRP and the WSDM Plan. The IRP presents a comprehensive water resource 


strategy to provide the region with a reliable and affordable water supply for the next 25 


years. The WSDM Plan will guide management of regional water supplies to achieve the 


reliability goals of the IRP.  


 


4.3.3 Metropolitan’s Water Supply Allocation Plan 
 


In 2007, Metropolitan began to update its plans for addressing water shortage conditions. 


The impetus for this was a combination of on-going dry conditions and reduced 


deliveries from the SWP, creating water supply challenges that threatened access to the 


imported supplies necessary to meet Southern California‘s water demands in the coming 


years. Critically dry conditions in the western United States, including the Colorado 


River experiencing the driest time in over a century, as well as the federal court ruling in 


late 2007 to protect the Delta Smelt in the Sacramento-San Joaquin River Delta which 


brought uncertainty about future pumping operations from the State Water Project, all 


contribute to the region‘s water supply challenges.   


 


In preparing for the possibility of not meeting firm demands
57


 of its member agencies, 


Metropolitan‘s Board adopted the Water Supply Allocation Plan in February 2008, 


subsequently updated in June 2009. This plan is an extension of the WSDM Plan and 


includes specific formula for calculating member agency supply allocations and the key 


implementation elements needed for administering an allocation. The Water Supply 


Allocation Plan is the foundation for the urban water shortage contingency analysis 


required under Water Code Section 10632 and is part of Metropolitan‘s Regional 


UWMP.   


 


Table 4.3-1 summarizes the surplus and shortage actions to be taken by Metropolitan as 


defined in the WSDM Plan. As shown, water shortage stage 7 is where the Water Supply 


Allocation Plan is implemented. 


                                                           
57 See footnote 74.  
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Table 4.3-1 
Metropolitan Resource Conditions and Action Stages 


Resource Stage Action to be Taken 


Surplus 5 Make cyclic deliveries 


Surplus 4 Fill Central Valley Groundwater Basins 


Surplus 3 Store Supplies in SWP Carryover 


Surplus 2 Fill Conjunctive Use Basins 


Surplus 1 Fill DWR and Diamond Valley Reservoir 


Supplies = Demands Conduct Public Affairs Program (Conservation) 


Shortage 1 
Utilize Diamond Valley Reservoir for Additional Supplies to 
MWD System 


Shortage 2 
Utilize Central Valley Groundwater Storage to Supplement 
Supplies 


Shortage 3 
Interrupt Long-term Seasonal and Replenishment 
Deliveries 


Shortage 4 
Take from Conjunctive Use and DWR Storage to 
Supplement Supplies 


Shortage 5 
Call for Extraordinary Conservation/Reduce Interim 
Agricultural Water Program (IAWP) Deliveries 


Shortage 6 Call Options Contracts/Buy Spot Water 


Shortage 7 Implement Water Supply Allocation Plan 


 
Metropolitan‘s Water Supply Allocation Plan was developed in consideration of the 


principles and guidelines described in the WSDM Plan, with the objective of creating an 


equitable needs-based allocation. The plan‘s formula seeks to balance the impacts of a 


shortage at the retail level while maintaining equity on the wholesale level for shortages 


of Metropolitan supplies of up to 50 percent. The formula takes into account: impact on 


retail customers and the economy; growth and population; changes in supply conditions; 


investments in local resources; demand hardening aspects of non-potable recycled water 


use; implementation of conservation savings program; participation in Metropolitan‘s 


interruptible programs; and investments in facilities.  


 


The formula is calculated in three steps: based period calculations, allocation year 


calculations, and supply allocation calculations. The first two steps involve standard 


computations, while the third section contains specific methodology developed for the 


Water Supply Allocation Plan.  
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Step 1: Base Period Calculations 


The first step in calculating a water supply allocation is to estimate water supply and 


demand using a historical based period with established water supply and delivery data. 


The base period for each of the different categories of demand and supply is calculated 


using data from the three most recent non-shortage years, 2004-2006.  


 


Step 2: Allocation Year Calculations 


The next step in calculating the water supply allocation is estimating water needs in the 


allocation year. This is done by adjusting the base period estimates of retail demand for 


population or economic growth and changes in local supplies.  


 


Step 3: Supply Allocation Calculations 


The final step is calculating the water supply allocation for each member agency based on 


the allocation year water needs identified in Step 2. Each element and its application in 


the allocation formula are discussed in detail in Metropolitan‘s Water Supply Allocation 


Plan.  


 


In order to implement the Water Supply Allocation Plan, the Metropolitan Board will 


make a determination on the level of the regional shortage, based on specific criteria, in 


April each year. If it is determined allocations are necessary, they will go into effect in 


July for that year and remain for a 12-month period, although the schedule is at the 


discretion of Metropolitan‘s Board.  


 


In April 2009 and again in April 2010, Metropolitan concluded that water shortage stage 


7 conditions existed and the Water Supply Allocation Plan was implemented, resulting in 


reduced deliveries to all Metropolitan member agencies.  


 


In April 2011, Metropolitan recognized improvement in Southern California water 


reserves made possible by seasonal storms and the water-saving efforts of the region‘s 


consumers and businesses, and responded by ending its call for mandatory water 


restrictions.
58


 On April 13, 2011, Metropolitan‘s Board of Directors voted to restore full 


imported water deliveries to its 26 member agencies for the first time since 2009. The 


winter storms allow Metropolitan to make significant strides in replenishing its network 


of groundwater storage programs and surface storage reservoirs. Lifting the water 


allocation restrictions allows local water agencies with groundwater basins to purchase 


water without financial penalty and store it. Groundwater reserves, which were 


significantly tapped over the past several years, have improved due to rain and local 


runoff.  


 


As of April 2011, Metropolitan‘s Diamond Valley Lake was nearly full, after being less 


than half full in the summer of 2009, and Metropolitan also had more than a full year‘s 


worth of supply deliveries in reserve. However, despite Sierra Nevada snowpack 


                                                           
58 Southland’s Improved Water Reserve Conditions Allow Metropolitan’s Board to Lift Mandatory Restrictions, Metropolitan 
Water District of Southern California, News Release, April 12, 2011 
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conditions far above normal, Metropolitan will not receive a full supply from Northern 


California in 2011 because of environmental problems and pumping restrictions in the 


Bay-Delta. Appropriately, Metropolitan emphasized the importance of continued water 


conservation and wise water practices as a permanent way of life in Southern California 


in order to maintain reserves, since the history has shown that the region‘s water 


challenges will continue.  


 


4.3.4  EMWD Water Shortage Contingency Planning Affecting RCWD 
 


EMWD‘s Water Shortage Contingency Plan applies regulations and restrictions on the 


delivery and consumption of potable outdoor water use during water shortages. EMWD‘s 


Water Shortage Contingency Plan was updated in April 2009 to account for changes in 


EMWD‘s water pricing structure and the Metropolitan Water Supply Allocation Plan.
59


  


 


EMWD restrictions are structured to protect the safety, health and welfare of the public 


and minimize the impact a water shortage may have on the local economy and quality of 


life. Specific reduction requirements and restrictions are applied to four customer types, 


including residential and landscape, CII, agricultural, and wholesale water. Wholesale 


customers are allocated water using the formula and methodology based on MWD‘s 


Water Supply Allocation Plan.   


 


Since EMWD will respond to Metropolitan‘s implementation of its WSDM Plan and 


activation of its Water Supply Allocation Plan, RCWD will be impacted by EMWD‘s 


water use restrictions in the event of a water shortage.  


 
4.3.5  WMWD Water Shortage Contingency Planning Affecting RCWD 
 


During a water shortage WMWD will adopt an Ordinance that restricts water usage and 


penalizes excess usage. Prohibitions of water use that may be imposed by WMWD 


include street/sidewalk cleaning, washing cars, lawn/landscape watering, non-permanent 


agriculture, uncorrected plumbing leaks, gutter flooding, and restrictions on construction 


use. According to the WMWD‘s Water Shortage Contingency Plan, the stages when 


these prohibitions become mandatory may vary. Unlike EMWD‘s plan which has specific 


measures to be taken during each of its four stages. The measures WMWD takes during a 


water shortage will apply to all retail and wholesale customers. 


 


In addition, WMWD will respond to Metropolitan‘s implementation of its WSDM Plan 


and activation of its Water Supply Allocation Plan. WMWD has also prepared actions to 


be taken should a catastrophic event occur. Possible catastrophes it is prepared for 


include: regional power outage, earthquake, extreme weather, terrorism/sabotage, water 


borne diseases, and system failure. WMWD‘s Water Shortage Contingency Plan states 


that it may stop wholesale water sales during a water shortage emergency period, which 


will have a direct impact on RCWD supplies.  


                                                           
59 EMWD, Draft 2010 UWMP, Section 5, May 2011 
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4.3.6 Estimate of RCWD Minimum Supply for Next Three Years: 2011 – 
2013  


 


If conditions during the three years following 2010 are equal to the driest three-year 


historic sequence for RCWD‘s water supply, RCWD would have to take measures to 


meet water demand within its service area. Most likely RCWD will increasingly rely on 


Metropolitan for imported water in the short-term, while maximizing groundwater 


production. Additionally, Metropolitan has projected 100 percent reliability for full-


service demands through the year 2035.
60


 


 


Long-term water reliability planning is discussed in Section 4.1, Reliability Planning, and 


Section 3.26, Planned Water Supply Projects and Programs to Meet Projected Water Use. 


The results of a simulation using the three driest historic years are presented below in 


Table 4.3-2.  


 
Table 4.3-2 


Total Estimated RCWD Minimum Water Supply for Next Three Years  
Based on Driest 3-Year History 


 (AF) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Notes:  


1)  Data extracted and developed from Tables 4.2-4 and 4.2-6; imported water 
assumed to equal Metropolitan reliability projections of only 60%, 61% and 62% of 
normal during Years 1, 2 and 3 of multiple dry year period; groundwater supplies 
are estimated to be 98%, 96% and 94% of normal during Years 1, 2 and 3 of 
multiple dry year period; desalter supply estimated to remain constant; recycled 
water supply equals demand. 


2)  Potable and recycled water dry year demands for years 2011, 2012 and 2013 are 
based on applying multiple dry year factors of 100%.  


                                                           
60 Metropolitan Water District of Southern California, 2010 Regional UWMP, November 2010.  


Source 
2011 


Dry Year 
2012 


Dry Year 
2013 


Dry Year 


Supply    


Imported    


Treated 33,283 36,702 40,122 


Untreated 17,000 17,000 17,000 


Local (Groundwater) 24,446 24,320 24,179 


Potable Supply Sub-total 74,729 78,023 81,301 


Recycled 8,160 8,160 8,160 


Total Supply 82,889 86,183 89,461 


Demand    


Potable  60,231 62,670 65,108 


Recycled  4,727 4,770 4,814 


Total Demand 64,959 67,440 69,922 


Surplus Supply 17,930 18,742 19,539 
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4.3.7  Catastrophic Supply Interruption Plan 


  
Water Shortage Emergency Response 
 


A water shortage emergency could be the result of a catastrophic event such as the failure 


of water distribution facilities, a regional power outage, earthquake, flood, supply 


contamination from a chemical spill, or other adverse conditions. The RCWD Board of 


Directors shall be responsible for authorizing and directing implementation of the water 


conservation stages described in the Water Shortage Contingency Plan, as appropriate, to 


address emergencies.  


 


In the event of a water shortage emergency, the District will employ its Emergency 


Response Plan to minimize the impact of supply interruption. The major objectives to be 


accomplished include the following: 


 Provide essential water services 


 Manage repair crews 


 Meet city, county, and state established priorities 


 Coordinate service from outside water agencies  


 Provide and maintain an inventory of potable water resources 


 Develop priorities 


 


These objectives will be met through careful implementation of response activities, which 


include the following:  


 Preserve water in storage 


 Isolate areas for which restoration of service will require the longest period of 


time to accomplish and arrange for emergency water distribution 


 Identify areas that can be served with minimal repairs 


 Set priorities for repair work  


 


RCWD‘s Emergency Response Plan provides a framework for an organized response to 


an earthquake or other major or catastrophic emergency. The primary objectives of the 


plan are to maintain the functionality of the water distribution system, assess the system 


and, if necessary, make rapid repair to any damage, and prevent any further damage. The 


District‘s response to an earthquake or other major emergency will be directed by the 


General Manager.  


 


RCWD Response Phases in the event of an Earthquake include the following: 


Phase I Inspection: A rapid inspection to determine injuries and any damage which 


might affect the distribution system. 


Phase II  Report Back: Emergency communications flow; additional inspection 


procedures. 


Phase III  Repair: Coordination of maintenance forces.  
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Phase IV  Management Procedures: Key Management responsibilities for the 


emergency. 


Phase V  Operating/Maintenance/Engineering: Outlines procedures for division 


personnel.  


 


Prior to Phase I inspections, System Operators and Inspectors report to the Emergency 


Operating Center (EOC) to receive assigned inspection routes. The EOC creates a 


communications hub for the District to efficiently manage their available resources. For 


example, personnel inspecting Vail Dam, wastewater treatment facilities, and wells 


receive their assignments from and report their findings to the EOC. The Emergency 


Response Plan contains ten areas that are inspected with driving directions for specific 


inspections routes. If inspections reveal damage to any of the areas the necessary repairs 


are made. Communications are ongoing at all phases of the response to an earthquake. 


The District has a primary and secondary radio systems to insure communications will be 


available during an emergency. 


 


The Emergency Response Plan also includes an analysis of the potential of an electrical 


power outage. RCWD depends on electricity to boost water to higher elevations via 


pumping stations, although some wells use natural gas as their energy source. The Plan 


discusses RCWD‘s sources of electricity and analyzes a history of power outages. The 


history of power outages includes the name of the circuit, reason for the power outage, 


the date and time of outage, and the length of the power outage. In an emergency 


situation involving a power outage, RCWD will utilize emergency generators to provide 


customers with a reliable source of water. 


 


Catastrophic Loss Planning Measures 
 


To safeguard the region from a catastrophic loss of imported water supply, Metropolitan 


and its member agencies have made and are continuing to make substantial investments 


in emergency storage and interconnections with adjacent water purveyors. Metropolitan‘s 


emergency plan assumes that demands are reduced 25 percent from the 2020 baseline 


demand forecast through extraordinary conservation, while the local supplies are largely 


undisrupted. With few exceptions, Metropolitan asserts it can deliver emergency supply 


from its Diamond Valley Lake Reservoir throughout its service area via gravity, thereby 


eliminating dependence on power sources that could also be disrupted by a major 


earthquake. Metropolitan‘s WSDM Plan will guide management of available supplies 


and resources during an emergency.  


 


While EMWD and WMWD have prepared for emergencies through storage, facility 


design and redundant power sources, RCWD receives imported water directly through 


Metropolitan pipelines, thereby not affected by interruptions in EMWD or WMWD 


facility interruptions or losses, assuming Metropolitan pipelines are not affected.   


 


RCWD has also prepared for emergencies through storage, facility design and redundant 


power sources. Emergency storage requirements are based on the potential for a major 
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earthquake or facility failures that render major water transportation facilities out of 


service for six months. RCWD has 37 storage reservoirs with 54.7 MGs of storage in the 


Santa Rosa Division and 83.4 MG of storage in the Rancho Division for a total of 138.1 


MG, enough local storage for two average days.  


 


In the event that one or more water supply sources are unavailable, remaining source of 


supply will be maximized to meet demand, while implementing the District‘s Water 


Shortage Contingency Plan and activating the District‘s Emergency Response Plan.   


 
Health and Safety Requirements 
 


The primary goal of the District‘s water system is to preserve the health and safety of its 


personnel and the public. Meeting this goal is a continuous function of the water system – 


before, during and after a disaster or water shortage. Fire suppression capabilities will 


continue to be available during any water shortage contingency stage. Some water needs 


are more immediate than others. The following is a guideline of public health needs and 


the approximate allowable time without potable water that can be endured:  


 Hospitals – continuous need 


 Emergency shelters – immediate need 


 Kidney dialysis – 24 hours 


 Drinking water – 72 hours  


 Personal hygiene, waste disposal – 72 hours  


 


Priority by Use 


Preservation of health and safety is paramount in the use of District water resources. 


Water resources of the District shall be put to maximum beneficial use to the extent to 


which they are capable. Water waste shall be prevented. Efficient and effective water 


conservation methods shall be implemented and encouraged to the maximum extent 


possible to afford the maximum beneficial use of the water resources by District 


customers and to promote public welfare.  


 


4.3.8 Prohibitions, Penalties, and Consumption Reduction Methods 
  


As presented in Section 4.3.1, during Stage I – Normal Condition RCWD requests its 


customers use water wisely and practice water conservation measures as to not waste 


water. Customers are to avoid use of water that creates runoff and drainage. RCWD states 


that water waste is a violation of California Law and District Regulations even if there is 


not a water shortage.  


 


The District‘s Water Conservation Policy (Appendix I) includes the authority to issue 


Water Waste Notifications to customers who are reported to the District for the 


inefficient use or waste of water. The Water Waste Complaint Form is conveniently 


available online on the District‘s website at https://www.ranchowater.com/abuse.aspx. 


District Operations staff who are out in the field can also report water waste by filling out 
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a field report and submitting it to the RCWD Planning Department staff for tracking and 


customer notification. The Notifications frequently initiate correspondence between 


customers and District staff for resolving water use issues. As of May 2011, District staff 


has issued 502 Water Waste Notifications.  


 


The Water Conservation Policy, Section 3, establishes Penalties and Restitutions for 


customers with excessive runoff that would cause water to flow from the property into 


any gutters, streets, or alleys. The Policy sets forth violation levels for residential and 


commercial customers. Violations include written notice for the first violation, a required 


―Evaluation Check List‖ to be completed and returned in the second notice, a $30 


surcharge for the third violation, a $60 surcharge and a ―Water Use Efficiency Evaluation 


Report‖ for the fourth violation, a $300 surcharge for the fifth violation, and finally, a 


flow restrictor installed at the customer‘s meter until the problem is resolved.  


 


In July 2010, RCWD established a budget based tiered rate schedule. A customer‘s 


efficient water use budget is the combination of their Tier 1 and Tier 2 budget. These are 


also the lower cost tiers in terms of the unit rate charged for usage. Tiers 3 and 4 


represent usage above the efficient level and also reflect the higher cost of providing 


water for this usage. The rate structure includes the use of higher tiered rate revenue for 


current water use efficiency programs. In this way, the customers that are using water in 


excess of their allocation for efficient use help to fund water use efficiency programs that 


they are offered to help improve efficiency of water use. For customers that respond to 


the tiered rate signal and implement new efficiency measures, a lower water bill will 


result. Customers who were already using water efficiently are less burdened with the 


cost of the District‘s efficiency and new supply programs and enjoy lower water bills 


than if all of these costs were blended to all customers.  


 


From time to time when appropriate based on water resource conditions, Metropolitan 


establishes limited water allocations and penalty rates. In these instances, and when it is 


required, RCWD will pass through penalties from Metropolitan to its customers.  


 


4.3.9 Revenue and Expenditure Impacts and Measures to Overcome Those 
Impacts 


 


RCWD‘s rate structure is designed to mitigate the impacts of reduced sales volumes 


through adequate fixed revenue coverage. As stated in RCWD‘s 2009 Comprehensive 


Financial Report, ―It is the intent of the Board of Directors that the costs of providing 


water and sewer services are financed primarily through user charges, and that fixed costs 


are recovered through fixed revenues and variable costs are recovered through variable 


revenues. This method better positions the District to maintain a stable and equitable rate 


structure during normal and abnormal weather conditions, as well as periods of drought 


that result in material reductions of water sales‖. 


 


In addition, the District has a Cash Reserve Policy to deal with risk. One element of that 


reserve policy is a Drought Reserve. The Drought Reserve takes into account changes in 


the District‘s water supply operational costs and the reduced revenues from lower water 
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sales. The target Drought Reserve level is $5.1 million. This reserve will be used to 


minimize any potential rate impacts caused by the implementation of the District‘s WSC 


Plan.  


 


Any penalties collected through non-compliance of the WSC Plan would be partially 


used to replenish this Drought Reserve, implement additional demand management 


measures during an extended water shortage, contribute to increased administration costs, 


and pay for any Metropolitan penalties imposed to the District.  


 
4.3.10  Water Shortage Contingency Plan and Water Shortage Stage 


Resolution  
 
The District‘s Water Shortage Contingency Plan identifies actions to be taken by water 


consumers within the District service area during periods of adequate water supply and 


during moderate, high, and severe water shortages. The purpose of the Water Shortage 


Contingency Plan is to provide procedures with voluntary and mandatory provisions to 


minimize the effect of a water shortage and reduce overall water usage. A Water 


Shortage Stage Resolution that could be enacted by the District‘s Board of Directors 


during times of a declared water shortage is included in Appendix J.  


 


Prior to and during implementation of the Water Shortage Contingency Plan and 


Resolution, the District would likely meet water shortage demands by increasing 


groundwater pumping and implementing water use efficiency programs. Water for public 


health, safety and welfare, water for maintenance of water facilities, and ―grey water‖ use 


are all exempt from mandatory reductions. Special case circumstances may be reviewed 


by the General Manager's Office.  
 
4.3.11 Mechanisms to Determine Actual Reductions in Water Use  
 
The District‘s telemetry system assists in monitoring and controlling the District‘s water 


production and distribution. Since water production correlates directly with demand, 


regular production monitoring allows the District to become immediately aware of any 


changes in water consumption. Water system personnel track production continuously. In 


the event of a declared water shortage, the District would monitor water production as 


needed, to determine actual water demand shortages. Production data may be used to 


measure the effectiveness of any water shortage contingency stage that would be 


implemented. 


 


In addition, the District will be able to track actual reductions in water use through its 


billing system. The billing system tracks actual use on a monthly basis no matter the 


supply situation. RCWD has over ten years of consumption history for each customer. 


RCWD‘s aggressive water meter replacement ensures the use being tracked via the 


billing system is reliable and accurate. 
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4.4 WATER QUALITY OF EXISTING SOURCES 
 


Potable water supplies within the District‘s service area are derived from a combination 


of local groundwater and imported water from Metropolitan. Contamination of these 


sources or more stringent regulatory requirements has the potential to result in 


adjustments to water resource management strategies and, in a worst case scenario, 


impact supply reliability; water quality is intrinsically tied to supply reliability. The 


District currently blends its available supply sources to mitigate against water quality 


impacts. On average, residents and businesses in the District‘s service area receive water 


composed of 40 percent groundwater and 60 imported water. 


Federal regulations require the U.S. Environmental Protection Agency (EPA) to 


safeguard drinking water by establishing standards that limit the amount of substances in 


drinking water. In California, Title 22 Drinking Water Standards (Title 22) incorporates 


the federal requirements of the Safe Drinking Water Act (SDWA), and compliance with 


Title 22 is required by all water service providers. Therefore, Title 22 Monitoring of all 


regulated chemicals as well as a number of unregulated chemicals is conducted by the 


District and Metropolitan. In order to be in compliance with Title 22, each agency must 


ensure that the regulated chemicals meet established primary drinking water standards to 


ensure the safety of the water supply and protect the public health. In addition, secondary 


drinking water standards have been set for some minerals based on non-health related 


aesthetics such as taste, odor, clarity, and color.  


 


In California, the CDPH also safeguards drinking water by establishing standards that are 


as stringent as the EPA‘s. These standards, also known as maximum contaminant levels 


(MCL), are established in two categories: 1) primary standards to protect the public 


health and 2) secondary standards to preserve water‘s aesthetic qualities such as taste, 


odor, clarity, and color. 


  


Unregulated chemicals do not have established drinking water standards, but are 


chemicals of concern for which standards may eventually be adopted. These unregulated 


chemicals often have a ―notification level‖, which is a health-based advisory level 


established by CDPH.  


 


The District safeguards its water supply by exceeding the monitoring frequencies 


required by the EPA and CDPH. The District‘s water distribution system is also 


monitored at various locations to ensure good water quality throughout the system. In 


2009, the District collected more than 2,000 samples for analysis for 120 different 


contaminants including bacteria, metals, organic chemicals, pesticides, and aesthetic-


related substances.
61


 As reported in the District‘s Annual Consumer Confidence Report 


for calendar year 2009, all water produced and delivered by the District meets or exceeds 


standards for public drinking water.  


 


                                                           
61 Rancho California Water District Consumer Confidence Report, Monitoring Data & Test Results from Calendar Year 2009 
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4.4.1 Imported Water 
 
Metropolitan Treated Water 


 


To the extent possible, Metropolitan responds to water quality concerns by concentrating 


on protecting the quality of the source water and developing water management programs 


that maintain and enhance water quality. Contaminants that can be sufficiently controlled 


through protection of source waters must be handled through changed water treatment 


protocols or blending. In addition, Metropolitan has developed enhanced security 


practices and policies in response to national security concerns.  


 


Metropolitan‘s two water supplies, the SWP and the Colorado River, each have specific 


quality issues. Metropolitan states they have not identified any water quality risks, to 


date, that cannot be mitigated. The only potential effect of water quality on the level of 


water supplies based on current knowledge could result in increases in the salinity of 


water resources. If diminished water quality caused a need for membrane treatment, 


Metropolitan could experience losses of up to 15 percent of the water processed. 


However, Metropolitan would only process a small portion of the affected water and 


would reduce total salinity by blending the processed water with the remaining 


unprocessed water. Thus, Metropolitan anticipates no significant reductions in water 


supply availability from these sources due to water quality concerns.
62


 


 


Metropolitan's continues to make protection of its water system a top priority. In 


coordination with its 26 member public agencies, Metropolitan added new security 


measures in 2001 and continues to upgrade and refine procedures. Metropolitan tests and 


treats its water for microbial, organic, inorganic, and radioactive contaminants as well as 


pesticides and herbicides. Metropolitan conducts over 300,000 analytical water quality 


tests annually on 120 constituent samples collected within its service area, as well as 


contingency plans that coordinate with the Homeland Security Office‘s multicolored 


tiered risk alert system. 


Metropolitan‘s constituents and 


Metropolitan has one of the most advanced laboratories in the country where water 


quality professionals perform tests, collect data, review results, prepare reports, and 


research other treatment technologies. Although not required, Metropolitan monitors and 


samples elements that are not regulated but have attracted scientific and/or public 


interest. Metropolitan has tested for chemicals such as perchlorate, arsenic, methyl 


tertiary butyl ether (MTBE), and chromium VI among others.  


 


Metropolitan identified water quality as a possible risk to its future water supply 


reliability. Existing supplies could be threatened in the future because of more stringent 


water quality regulations, and/or the discovery of a previously undetected contaminant. 


Impairment of the quality of imported water could directly impact the amount of water 


supplies available to the District.  
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Metropolitan recognizes the potentially significant water quality issues with its Colorado 


River and SWP water supply, as well as local agency supplies and groundwater storage. 


Contamination of groundwater and new standards may add costs to the use of 


groundwater storage and may affect the availability of local groundwater sources. This 


may affect the level of demand on Metropolitan supplies if local agencies abandon 


supplies in lieu of treatment options. Within Metropolitan‘s service area, local water 


sources account for approximately half of the salt loading, and imported water accounts 


for the remainder. All of these sources must be managed appropriately to sustain water 


quality and supply reliability goals.  


 


Metropolitan‘s 2010 UWMP Update identifies the following issues of concern:  


 Imported water from the Colorado River has high salinity levels and must be 


blended (mixed) with lower-salinity water from the SWP to meet salinity 


management goals. Higher salinity levels in either Colorado River water or 


groundwater would increase the proportion of SWP supplies required to meet the 


adopted imported water salinity objectives. 


 If diminished water quality causes a need for membrane treatment, the process 


typically results in losses of up to 15 percent of the water processed. 


 High TDS in water supplies leads to high TDS in wastewater, which lowers the 


usefulness and increases the cost of recycled water. 


 Degradation of imported water supply quality could limit the use of local 


groundwater basins for storage.  


 Changes in drinking water quality standards such as perchlorate, arsenic, or radon 


could increase demand on imported water supplies. 


 


Total Dissolved Solids Management 


High TDS levels in imported water delivered by Metropolitan to the region impacts 


District management of water resources and can adversely affect agriculture. High TDS 


levels in potable water leads to:  increased recycled water treatment costs, increased 


water losses during the recycled water treatment processes, reductions in recycled water 


use as demand decreases for recycled water with high TDS levels, difficulties in 


complying with RWQCB standards, increases in brine volumes, and ultimately 


diminished ability to use the underlying groundwater basins for water storage.  


 


Metropolitan’s Salinity Management Policy 


Metropolitan‘s Board of Directors has adopted a salinity objective of 500 mg/L for 


blended imported water delivered to its member agencies as defined in Metropolitan‘s 


Salinity Management Action Plan. This requires careful operational planning and 


management to achieve. Components of the action plan include: 1) imported water source 


control and salinity reductions; 2) distribution system salinity management actions; 3) 


collaborative actions with other agencies; and 4) local salinity management actions to 


protect groundwater and recycled water supplies. 
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Metropolitan estimates that the salinity objective can be met in seven out of ten years by 


blending Colorado River water with SWP water. In the other three years, hydrologic 


conditions would result in increased salinity and reduced volume of SWP supplies.  


 


Colorado River Water Quality 


Water imported via the CRA has the highest level of salinity of all Metropolitan‘s sources 


of supply, averaging around 630 mg/L during normal water years.
63


 Several actions have 


been taken on the state and federal level to control the salinity in the river such as the 


Colorado River Basin Salinity Control Act in 1974 and formation of the Colorado River 


Basin Salinity Control Forum. In 1975, the EPA approved water quality standards and a 


long-term plan for controlling salinity. Funds are appropriated annually to help fund 


salinity mitigation and reduction projects throughout the watershed. 


 


Salinity levels are dependent upon precipitation in the Colorado River Basin. During 


drought years salinity levels increase and during years with above normal precipitation 


salinity levels decline as naturally occurring salt concentrations decline. Salts in the 
Colorado River are mostly indigenous and pervasive, and easily eroded, dissolved and 


transported into the river system. The Colorado River Salinity Control Program is 


designed to prevent a portion of this abundant salt supply from moving into the river 


system, targeting interception and control of non-point sources, such as surface runoff, 


wastewater, and saline hot springs. The program has proven successful; reducing salinity 


concentrates of Colorado River water on average by over 100 mg/L per year.   


 


State Water Project Water Quality 


SWP TDS levels are significantly lower than CRA water, averaging 250 mg/L for water 


delivered via the East Branch of the SWP and 325 mg/L for the West Branch deliveries. 


West Branch deliveries have higher TDS levels as a result of salt loading in local streams, 


operational conditions, and evaporation at Pyramid and Castaic Lakes. TDS levels and 


available supply vary based on hydrologic conditions in the Sacramento-San Joaquin 


watersheds, introduction of saline non-project waters by upstream parties, as well as 


saline intrusion in the Bay Delta. Variations of TDS levels over short periods of time are 


attributed to seasonal and tidal flow patterns presenting a unique challenge in trying to 


achieve Metropolitan‘s 500 mg/L TDS objective.  


During periods when TDS levels are high at the SWP intake facilities and in the Colorado 


River it may not be possible to meet Metropolitan‘s salinity objective and maintain water 


supply reliability. Metropolitan‘s Board has adopted a statement of needs ―to meet 


Metropolitan‘s 500 mg/L salinity-by-blending objective in a cost-effective manner while 


minimizing resource losses and ensuring the viability of recycling and groundwater 


management programs.‖ 


 


Further, a federal court ruling and a resulting Biological Opinion issued through 


consultation with the U.S. Fish and Wildlife Service (USFWS) addressing effects of the 


water supply pumping operations on Delta smelt has limited SWP exports at specific 
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times of the year since December 2007. These restrictions have increased reliance on 


higher salinity Colorado River water, impacting the ability to meet the 500 mg/L salinity 


goal. Drought conditions leading to lower SWP water supply allocations in recent years 


also affects Metropolitan‘s ability to meet its salinity goal.  


 


SWP Blending with Colorado River Water  


To achieve salinity goals, Metropolitan blends SWP water supplies with Colorado River 


supplies. Using this approach, as stated previously, the salinity target could be met in 


seven out of ten years. In the other three years, hydrologic conditions would result in 


increased salinity and reduced volume of SWP supplies. Metropolitan believes such 


conditions are inevitable and salinity could be a concern as such times. Local agencies 


receiving imported water have taken this concern into development of their management 


strategies for operation of local projects and groundwater to mitigate the effect of higher 


salinity levels in imported waters. Metropolitan is also concentrating on obtaining better 


quality water in spring/summer months to maximize the use of recycled water in 


agriculture. 


 


Perchlorate in Colorado River 


Perchlorate is a contaminant of concern and is known to have adverse effects on the 


thyroid. Perchlorate has been detected at low levels in the CRA water supply, but not in 


the SWP water supply since monitoring began in 1997, thus this discussion will focus on 


the CRA water supply. Perchlorate is difficult to remove from water supplies with 


conventional water treatment. Successful treatment technologies include nanofiltration, 


reverse osmosis, ion exchange, biological treatment, and fluidized bed bioreactor 


treatment. Metropolitan continues to monitor perchlorate contamination of the Colorado 


River as well as research various treatment options.  


 


In 2002, Metropolitan adopted a Perchlorate Action Plan, which defines the following 


nine objectives that it continues to follow successfully: 


 Expand monitoring and reporting programs 


 Assess the impact of perchlorate on local groundwater supplies 


 Track remediation efforts in the Las Vegas Wash 


 Initiate modeling of perchlorate levels in the Colorado River 


 Investigate the need for additional resource management strategies 


 Pursue legislative and regulatory options 


 Include information on perchlorate in outreach activities 


 Provide periodic updates to the Metropolitan Board and member agencies 
 


Through its Perchlorate Action Plan, Metropolitan has taken a proactive approach 


towards addressing a potential water quality issue and ensuring minimal or no water 


supply losses associated with perchlorate. 


 


An exceedance level for perchlorate has not been adopted at this time by CDPH. 


However, CDPH has adopted a notification level of 6 µg/L, requiring agencies to inform 
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their governing bodies. Notification of customers and the potential health risks is also 


recommended. CDPH recommends non-utilization of sources with perchlorate levels 


greater than 60 µg/L. Perchlorate primarily interferes with the production of hormones 


for normal growth and development in the thyroid gland. Further research on the health 


effects of Perchlorate is pending. 


 


Metropolitan began monitoring for perchlorate in June 1997 after it was detected in the 


Colorado River and the Lake Mead outlet at Hoover Dam. Sampling was able to isolate 


the source to the Las Vegas Wash and its potential source in Henderson, Nevada. A 


quarterly monitoring program for Lake Mead was initiated in August 1997 followed by 


monthly monitoring of the CRA. Following detection of perchlorate in the Colorado 


River, Metropolitan, along with the USEPA and agencies in Nevada including the 


Nevada Department of Environmental Protection, organized the successful treatment and 


reduction of perchlorate. Since inception the amount of perchlorate entering the Las 


Vegas Wash has been reduced from over 1,000 pounds per day in 1997 prior to treatment 


to 60-90 pounds per day since early 2007. This has resulted in over 90 percent reduction 


of perchlorate loading in the Colorado River system. Perchlorate levels in Colorado River 


water at Lake Havasu have decreased significantly in recent years from its peak of 9 µg/L 


in may 1998 to less than 2 µg/L since June 2006.  


 


Total Organic Carbon and Bromide 


SWP water supplies also contain levels of total organic carbon and bromide that are a 


concern to Metropolitan to maintain safe drinking water supplies. Colorado River water 


does not have high levels of TOCs and bromide. When water is disinfected at treatment 


plants certain chemical reactions can occur with these impurities that can form 


Disinfection Byproducts (DBP). DBPs in turn can result in the formation of 


Trihalomethanes (THMs). Studies have shown a link between certain cancers and DBP 


exposure. While many DBPs have been identified and some are regulated under the 


SDWA, there are others that are not yet know.  


 


In 1998, the USEPA adopted more stringent regulations for DBPs that took effect in 


2002. This rule, known as the Stage 1 Disinfectants and Disinfection Byproducts 


(D/DBP) Rule, required system to comply with new MCLs and a treatment technique to 


improve control of DBPs.  USEPA then promulgated the Stage 2 D/DBP Rule in January 


2006 that makes regulatory compliance more challenging as compliance is based on a 


locational basis, rather than on a distribution system-wide basis.   


 


Existing levels of TOC and bromide in the Bay-Delta water supplies present significant 


concern to Metropolitan‘s ability to maintain safe drinking water supplies and comply 


with regulations. Levels of these constituents in SWP water increase dramatically due to 


agricultural drainage and seawater intrusion as water moves through the Bay-Delta. One 


of Metropolitan‘s primary objective for the CALFED Bay-Delta process is protection and 


improvement of the water quality of its SWP supplies to ensure compliance with current 


and future drinking water regulations. Source water protection of SWP water supplies is 


necessary a component of meeting these requirements cost effectively. 
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CALFED‘s Bay Delta Program calls for a wide array of actions to improve Bay-Delta 


water quality, ranging from improvements in treatment technology to safeguarding water 


quality at the source. These actions include conveyance improvements, alternative 


sources of supply, changes in storage and operations, and advanced treatment by water 


supply agencies.   


 


Source water quality improvements must be combined with cost-effective water 


treatment technologies to ensure safe drinking water at a reasonable cost. Metropolitan 


has five treatment plans: two that receive a blend of SWP water exclusively, and three 


that receive a blend of Colorado River water. In 2003 and 2005, Metropolitan completed 


upgrades to its SWP-exclusive water treatment plants, Mills and Jensen, respectively, to 


utilize ozone as its primary disinfectant. This ozonation process avoids the production of 


certain regulated disinfection byproducts that would otherwise form in the chlorine 


treatment of SWP water. The non-ozone plants utilizing blended water have met federal 


guidelines for these byproducts through managing the blend of SWP and Colorado River 


water. To maintain the byproducts at a level consistent with federal law, Metropolitan 


limits the percentage of water from the SWP used in each plant. In mid 2010, 


Metropolitan anticipated ozone at the Lake Skinner water treatment plant to come online. 


Metropolitan‘s Board has also adopted plans to install ozonation at its other two blend 


plants.  


 


Nutrients  


Elevated levels of nutrients (phosphorus and nitrogen compounds) can stimulate nuisance 


algal and aquatic weed growth that affects consumer acceptability, including production 


of noxious taste and odor compounds and algal toxins. In addition, increased in algal and 


aquatic weed biomass can impede flow in conveyances, shorten filter run times and 


increase solids production at drinking water treatment plans, and add to organic carbon 


loading. Further, nutrients can provide and increasing food source that may lead to the 


proliferation of quagga and zebra mussels, and other invasive biological species. Studies 


have shown phosphorus to be the limiting nutrient in both SWP and Colorado River 


supplies.  


 


Metropolitan has a comprehensive program to monitor and manage algae in its source 


water reservoirs. This program was developed to provide an early warning of algae 


related problems and taste and odor events to best manage water quality in the system. 


Further, with population growth expected to continue in the future, ensuring high levels 


of treatment at wastewater treatment plants to maintain existing phosphorus levels will be 


critical in minimizing the operational, financial, and public health impacts associated 


with excessive algae growth and protect downstream drinking water uses. In addition, 


Metropolitan continues its involvement with entities along the lower Colorado River 


seeking to enhance wastewater management within river communities. With its 


comprehensive monitoring program, Metropolitan anticipates no impact on availability of 


water supplies.  
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Other Contaminants of Concern 


Metropolitan has identified various other contaminants of concern to its water supply 


sources.  


 


Arsenic 


Arsenic is a naturally occurring element found in rocks, soil, water and air. It is used in 


wood preservatives, alloying agents, certain agricultural applications, semi-conductors, 


paints, dyes, and soaps. Arsenic can get into water from the natural erosion of rocks, 


dissolution of ores and minerals, runoff from agricultural fields, and discharges from 


industrial processes.  


 


The MCL for arsenic in domestic water supplies was lowered to 10 µg/L (10 parts per 


billion) for groundwater and surface water supplies, with an effective date of January 


2006 in the federal regulations, and an effective date of November 2008 in the California 


regulations. MWD‘s water supplies have had low levels of this contaminant and would 


not require treatment changes or capital investment to comply with this new standard. 


However, some of MWD‘s water supplies from groundwater storage programs are at 


levels near the MCL.  


 


Currently, the California Office of Environmental Health Hazard Assessment (OEHHA) 


has set a public health goal of 0.004 µg/L for arsenic. For Metropolitan source waters, 


levels in Colorado River water have ranged from not detected to 3.5 µg/L, while levels in 


SWP water have ranged from not detected to 4.0 µg/L.  


 


Uranium 


Uranium is high priority with Metropolitan as a 16-million-ton pile of uranium mine 


tailings is 750 feet from the Colorado River in Moab, Utah.  Percolation of rainwater 


through the pile occurs causing contamination of local groundwater resources and flows 


of uranium into the river. During a large flood or other natural disaster there is the 


potential for large volumes of the contaminated material to flow into the river.  Interim 


action measures instituted by the U.S. Department of Energy (DOE), the responsible 


party for remediating the site, include intercepting portions of the contaminated 


groundwater before it enters the River. Through 2009, over 2,700 pounds of uranium in 


contaminated groundwater have been removed. Permanent offsite removal by rail has 


shipped over 1 million tons of mill tailings to a disposal cell 30 miles northwest of the 


site through March 2010.  An additional 2 million tons of mill tailings is expected to be 


moved by September 2011 and completion is anticipated by 2025, unless additional 


funding is secured, then completion would be accelerated to 2019. 


 


Concentrations ranging from 950 to 1,190 picocuries per liter (pCi/L) have been detected 


at the point local groundwater enters the river. At Metropolitan‘s intake at the river, 


uranium concentrations of 1 to 6 pCi/L have been detected, well below California‘s MCL 
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drinking water standard of 20 pCi/L. Metropolitan continues to monitor clean-up effort 


instituted by the DOE.
64


   


 


Emerging Contaminants 


N-Nitrosodimethylamine 


N-Nitrosodimethylamine (NDMA) is an emerging contaminant of concern believed to be 


widespread. NDMA is a disinfection-product of water and wastewater treatment 


processes. Chlorine and monochloramines can react with organic nitrogen precursors to 


form NDMA. Both the USEPA and CDPH consider NDMA to be a probable human 


carcinogen. The CDPH notification level is 0.010 µg/L. In December 2006, OEHHA set 


a PHG for NDMA of 0.003 µg/L. Concentrations found in Metropolitan supply range 


from non-detect (reporting limit of 0.002 µg/L) to 0.014 µg/L. Action measures may be 


required in the future to control or remove NDMA from water supplies.   


 


Chromium VI 


Hexavalent chromium or chromium VI is a potential surface water and groundwater 


contaminant.  It is an inorganic chemical used in cooling towers for corrosion control, 


electroplating, leather tanning, wood treatment, and pigment manufacturing.  


Contaminant pathways include discharges from industrial users, leaching from hazardous 


waste sites, and erosion of naturally occurring deposits.   


 


Currently there are no drinking water standards for Chromium VI. California has a 


current MCL for total chromium (includes chromium VI) of 0.05 mg/L (50 µg/L). This 


level is currently under review by CDPH. On August 20, 2009, OEHHA released a draft 


PHG of 0.06 µg/L for Chromium VI in drinking water. The PHG is a health-protective, 


non-regulatory level that will be used by CDPH in its development of an MCL. CDPH 


will set the MCL as close to the PHG as technically and economically feasible.   


 


Pharmaceuticals and Personal Care Products 


Pharmaceuticals and personal care products (PPCPs) are a growing concern in the water 


industry. Numerous studies have reported the occurrence of these emerging contaminants 


in treated wastewater, surface water, and sometimes, in finished drinking water. The 


sources of PPCPs in the aquatic environment include treated wastewater and industrial 


discharge, agricultural runoff, and leaching of municipal landfills.  


 


Currently, there is no evidence of human health risks from long-term exposure to the low 


concentrations of PPCPs found in some drinking water. There are not regulatory 


requirements for PPCPs; however, the USEPA included 13 PCPs on the Contaminant 


Candidate List 3 (CCL3).
65


 But there are no standardized analytical methods for these 


compounds.  


                                                           
64 Metropolitan Water District of Southern California, Regional UWMP, November 2010 
65 CCL 3 is a list of contaminants, managed by the U.S. EPA, that are currently not subject to any proposed or promulgated 
national primary drinking water regulations, that are known or anticipated to occur in public water systems, and which may 
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In 2007, Metropolitan implemented a monitoring program to determine the occurrence of 


PPCPs and other organic wastewater contaminants in Metropolitan‘s treatment plant 


effluents and selected source water locations within the Colorado River and SWP 


watershed. Analytical methods are still being refined and more work is required to fully 


understand occurrence issues. Metropolitan is actively involved in various studies related 


to PPCPs.   


 


Contaminants with Decreasing Concerns 


Methyl Tertiary Butyl Ether (MTBE) 


MTBE was the primary oxygenate in virtually all the gasoline used in California, prior to 


the discovery that MTBE had contaminated groundwater supplies and was found in 


surface water supplies. MTBE was banned in California in 2003 and has been 


subsequently replaced by ethanol.  


 


CDPH adopted a primary MCL of 13 µg/L for MTBE based on carcinogenicity studies in 


animals. MTBE also has a California secondary MCL of 5 µg/L, which was established 


based on taste and odor concerns.  


 


MTBE was discharged into surface water from the exhaust of recreational watercraft. At 


its Diamond Valley Lake and Lake Skinner, Metropolitan has taken numerous actions to 


reduce the potential for MTBE contamination. In 2003, Metropolitan‘s Board authorized 


a non-polluting boating program, including MTBE-free fuel and clean burning engines, 


and a monitoring program that will show if MTBE or other gasoline contaminants appear 


at the lakes.  


 


MTBE and other oxygenates are regularly monitored in MWD‘s water supplies. In recent 


years, MTBE testing results in source waters have remained at non-detectable levels 


(below 3 µg/L). 


 


MTBE still presents a significant problem to local groundwater basins from leaking 


underground storage tanks and poor fuel handling practices in the past at local gas 


stations. Treatment can be difficult, but improved underground storage tank requirements 


and monitoring, and the phase-out of MTBE as a fuel additive, will decrease the 


likelihood of MTBE groundwater problems in the future.  
 


Metropolitan Water Quality Protection Programs 


Metropolitan participates in multiple programs to address and improve water quality 


concerns and supplies. Some of the programs and activities include: 


 Watershed Sanitary Survey; 


 Source Water Protection and Assessment; 


                                                                                                                                                                             
require regulation under the Safe Drinking Water Act (SDWA). The list includes, among others, pesticides, disinfection 
byproducts, chemicals used in commerce, waterborne pathogens, pharmaceuticals, and biological toxins. 







Rancho California Water District 
2010 Urban Water Management Plan Update   Section 4 


 4-49 6/30/11  


 Support of DWR policies and programs improving the quality of deliveries to 


Metropolitan; 


 Support of the Sacramento River Watershed Program; 


 Water quality exchange partnerships; and 


 Implementation of additional security measures. 


 


4.4.2 Murrieta-Temecula Groundwater 
 
The District frequently monitors the water quality of its eight groundwater basins and  


48 active wells. Every year the District conducts over 2,000 tests for water quality on 


each of its wells and throughout the distribution system. 


 


Constituents of concern include TDS, nitrate, VOCs, perchlorate, fluoride and 


manganese. Groundwater in most of the Pauba aquifer and the Temecula aquifer is 


generally suitable for domestic and irrigation uses. TDS concentrations in the lower, 


confined and semi-confined Temecula aquifer tend to be lower than in the Pauba aquifer, 


though the percent sodium is higher in the Temecula aquifer.  


 


The District has detected Nitrates above 22 mg/L, but less than the MCL of 45 mg/L in 


one of its 48 active wells. Nitrate in drinking water at levels above 45 mg/L is a health 


risk for infants of less than six months of age.  


 


While the District‘s water meets the standards for arsenic, it does contain low levels of 


this constituent. However, high concentrations have been detected in two groundwater 


wells causing RCWD to remove them production. In 2009, two other wells showed levels 


exceeding the MCL but remained in operation under approved blending plans. Arsenic is 


non-detect in imported water and ranges from non-detect to 25 ug/L in groundwater. 


Blended, the lowest monthly average is 2.6 ug/L, well below the standard of 10 ug/L for 


Arsenic.  


 


DHS has indicated that perchlorate in groundwater in California likely reflects its use in 


the aerospace industry as a solid rocket propellant (in the form of ammonium 


perchlorate). Perchlorate interferes with the thyroid gland‘s uptake of iodine to produce 


thyroid hormones. Normal body metabolism requires thyroid hormones, as do normal 


prenatal and postnatal development and growth. To protect the public from the adverse 


health effects of perchlorate and, in the absence of drinking water standards for the 


contaminant, DHS established an Action Level derived from available health risk 


assessments.
66


 Based on a recent EPA draft toxicity assessment for perchlorate, which 


suggests that the risks from exposure to perchlorate in drinking water may be greater than 


previously thought, DHS lowered the Action Level from 18 µg/L to 4 µg/L in January 


2002, and subsequently revised it (now known as the Notification Level) to 6 µg/L in 


March 2004. 
                                                           
66 Notification levels are health-based advisory levels established by DHS for chemicals in drinking water that lack maximum 
contaminant levels (MCLs). The DHS changed “action level” to “notification level” in 2004. 



http://www.dhs.ca.gov/ps/ddwem/chemicals/MCL/mclindex.htm
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Exceedances of Drinking Water Standards 


 


Fluoride: Sampling at the District‘s wells in 2009 indicated that the detected levels for 


Fluoride ranged between 0.1 and 4.0 mg/L, while the primary MCL standard is 2 mg/L. 


Fluoride occurs in the groundwater basins as a result of natural erosion, and water 


samples exhibiting high concentrations of arsenic often show high concentrations of 


fluoride. Well sampling ranges reflect the highest reading and lowest reading from all of 


the District‘s wells and do not reflect average readings for all the wells. After well water 


is extracted it is blended with other well water and imported Metropolitan water. The 


distribution system lowest monthly average level of fluoride was 0.7 mg/L, well below 


the MCL.
67


 


 


Manganese: Well sampling has also indicated that the reported levels have ranged 


between non-detect and 450 ug/L for the secondary MCL of 50 ug/L for manganese. 


Secondary MCLs are set based upon aesthetics and odor and are not set based on health 


standards. Non-detect measurements occur when a sample has concentrations below the 


detectable range of measurement instruments. Manganese is present in the groundwater 


as a result of leaching from natural deposits. Sampling in the distribution system has 


indicated that blending reduces the manganese concentration to the non-detect level. 
 


Total Dissolved Solids (TDS) 


 


Total dissolved solids (TDS) sampling has occurred over many years in the Murrieta-


Temecula Basin and trend analysis show a mix of increasing and decreasing trends in 


TDS levels depending on location of wells and aquifer. During 2008-09, samples were 


collected from 44 wells, of which 31 wells were analyzed for nitrates and TDS only. 


Sampling from two of these wells (Wells 101 and 109) show TDS concentrations 


exceeding 750 mg/L, the Basin Plan objective.
68


  


 


4.4.3 Recycled Water  
 


CPDH has established regulations and guidelines for the use of recycled water under the 


California Code of Regulations, Title 22. Recycled water meets the water quality 


standards of its intended use. However, one of the challenges with the use of recycled 


water is that it has a higher salinity and nutrient concentration that than RCWD potable 


water supply. Salt and nutrients that are applied through landscaping, agriculture and 


storage must be mitigated to ensure protection of the groundwater basin.  


 


RCWD treats all of the wastewater collected at the SRWRF to tertiary standards. EMWD 


treats all of the wastewater collected at the TVRWRF to tertiary standards and sells 


approximately 60 percent of total treated wastewater to EMWD retail and wholesale 


customers, including RCWD. However, the type of tertiary level treatment provided by 


EMWD and RCWD does not reduce TDS or nutrients to levels consistent with water 


                                                           
67 RCWD, Consumer Confidence Report, Calendar Year 2009 
68 Santa Margarita River Watershed, Annual Watermaster Report,Water Year 2008-09, p. 89 
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supply objectives, but rather are utilized to ensure the protection of public health through 


the use of recycled water, which presently is managed in a manner that minimizes its‘ 


effect on local groundwaters. 


 
4.4.4 Changes in the District’s Water Supply Due to Water Quality 
 
Imported water treated and delivered from Metropolitan is consistently of good quality, 


resulting in a reliable supply of imported water. Metropolitan has identified water quality 


issues that are of concern and has implemented water management strategies to minimize 


the impact on water supplies, as discussed earlier in Section 4.  


 


The groundwater quality in the Murrieta-Temecula Basin is considered good, especially 


where recharge occurs. Early monitoring and implementation of programs are intended to 


help producers maintain the groundwater production ability in accordance with the Basin 


agreements. Recycled water meets or exceeds stringent water quality standards.  


 


There are no known water quality concerns that will significantly impact water supply 


reliability. Therefore, there is no projected reduction in water supplies due to water 


quality constraints during the 25-year planning period.  


 


If water quality does impact the District‘s water supply in the future, the District will 


continue to implement its Water Facilities Master Plan and Capital Improvement 


Program, which provide for system redundancy and enhanced reliability of supply. For 


example, if groundwater becomes unusable (without treatment) due to water quality 


concerns, more imported water will be utilized and/or treatment could be applied to the 


affect groundwater. If imported water becomes limited due to diminished water quality, 


then additional treatment could be applied and/or more groundwater may be used.  


 


 
4.5 WATER QUALITY EFFECT ON WATER MANAGEMENT STRATEGIES 


AND SUPPLY RELIABILITY 
 


The District works collaboratively with EMWD, WMWD, and the Santa Margarita 


Watershed Watermaster to achieve the highest quality of water, safeguard the 


groundwater supply, and to ensure reliability of water supplies. The identified water 


quality issues facing the District include nitrates, TDS, arsenic, fluoride, and quagga 


mussels. A variety of water management strategies are implemented or planned for 


implementation by the District as discussed below.  


 


Imported Water Quality  


 


Through its management strategies and in coordination with member agencies, 


Metropolitan is able to provide member agencies supply options that may help local 


agencies meet regulatory standards. Currently known and foreseeable water quality issues 


are incorporated into existing management strategies to maintain the reliability of 
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Metropolitan‘s supplies for the next 25 years. However, unforeseeable water quality 


issues could potentially alter Metropolitan‘s imported water and potentially impact its 


supply reliability.  


 


Water Quality Monitoring 


 


To comply with MCLs, the District safeguards its water supply by exceeding the 


monitoring frequency required by the EPA and DHS. The District‘s distribution system is 


also monitored at various locations to ensure good quality water throughout the 


distribution system. In 2009, the District collected more than 2,000 samples for analysis 


and tested for more than 100 substances.    


 


Diversified Water Resource Mix 


 


The District is seeking to maximize the use of alternative supplies resulting in a 


diversified water resource mix. The RCWD Water Facilities Master Plan and other 


planning documents identify the maximum use of recycled water, where appropriate and 


available, to ensure a reliable water supply for its service area.  


 


Additionally, groundwater will continue to be a focus of water management for the 


District to optimize and ensure reliability of this valuable and significant local resource. 


The following section provides water quality program activities of the Watermaster that 


seek to ensure a reliable supply of groundwater. 


  


  
4.6 DROUGHT PLANNING – VULNERABILITY OF SUPPLY TO 


SEASONAL OR CLIMATIC SHORTAGE   
 
The District‘s climate is a semi-arid environment with mild winters, warm summers and 


moderate rainfall, consistent with coastal and inland Southern California. The general 


region lies in the semi-permanent high-pressure zone of the eastern Pacific. The usually 


mild to warm climatological pattern is interrupted infrequently by periods of extremely 


hot weather, winter storms, or Santa Ana winds.  


 


Climatological data in California has been recorded since the year 1858. During the 


twentieth century, California has experienced three periods of severe drought: 1928-34, 


1976-77 and 1987-91. The year 1977 is considered to be the driest year of record in the 


Four Rivers Basin by the DWR. These rivers flow into the San Francisco Bay Delta and 


are the source of water for the SWP. Southern California and, in particular, the southwest 


Riverside County area, sustained few adverse impacts from the 1976-77 drought, due in 


large part to the availability of Colorado River water and groundwater in the Murrieta-


Temecula Basin. In contrast, the 1987-91 drought created considerably more concern for 


Southern California.  
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While the data presented in Tables 4.2-3 through 4.2-9 indicates water availability during 


single and multiple dry year scenarios, response to a future drought would follow the 


water use efficiency mandates of Metropolitan‘s WSDM Plan, along with 


implementation of the appropriate stage of the District‘s Water Shortage Contingency 


Plan. These programs are discussed more specifically in Section 4.3.  
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SECTION 5 
WATER DEMAND MANAGEMENT MEASURES  


 


5.1 INTRODUCTION   
 


RCWD recognizes water use efficiency as an integral component of current and future 


water supply strategy for its service area. Demand Management Measures (DMM) refer 


to policies, programs, rules, regulation and ordinances, and the use of devices, equipment 


and facilities that, over the long term, have been generally justified and accepted by the 


industry as providing a ―reliable‖ reduction in water demand. DMMs are equivalent and 


correlate to the Best Management Practices (BMP) as established and recently 


reorganized by the California Urban Water Conservation Council (CUWCC). Two 


general classes of efficiency measures are foundational activities – Operations Practices 


and Education Programs – that water providers in California are expected to pursue as 


part of a well-managed utility. Programmatic measures that target potential efficiency 


improvements in each customer sector – Residential, CII, and Landscape – are 


implemented through use of more efficient devices or practices. The BMPs (or DMMs) 


are generally based on what is technically and economically reasonable and 


environmentally and socially acceptable, and are not otherwise unreasonable for most 


water suppliers to implement. 


 


RCWD has made implementation of BMPs the cornerstone of its conservation programs 


and became Signatory to the Memorandum of Understanding (MOU) Regarding Best 


Management Practices for Urban Water Conservation with the CUWCC on March 9, 


2005.  


 


The District‘s Water Conservation Policy (Appendix I) was adopted by RCWD‘s Board 


of Directors on May 14, 2009 in response to a Metropolitan requirement that such a 


policy be implemented in order for the District‘s customers to be eligible for 


Metropolitan incentive programs. As part of Policy implementation, RCWD staff tracks 


customer consumption and water budgets to identify possible inefficiency of water use 


and to find properties where efficiency may be improved through modification of 


irrigation system design, maintenance, or management. Another aspect of the Policy 


involves the issuance of Water Waste Notifications to customers who are reported to the 


District by neighbors or other community members who witness inefficient use of water. 


The Water Waste Complaint Form is conveniently available online on the District‘s 


website at https://www.ranchowater.com/abuse.aspx. District Operations staff who are 


out in the field can also report water waste by filling out a field report and submitting it to 


the RCWD Planning Department staff for tracking and customer notification. The 


Notifications frequently initiate correspondence between customers and District staff for 


resolving water use issues. As of May 2011, District staff has issued 502 Water Waste 


Notifications.  
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5.2 DETERMINATION OF DMM IMPLEMENTATION  
 


As Signatory of the MOU, the District has committed to use good-faith efforts to 


implement the 14 cost-effective BMPS, also known as DMMs. The CUWCC has 


restructured the organization of its BMPs to group them according to type. Although the 


BMP names and organization have been modified, they still correlate to the DMMs 


identified in the UWMP Act. The BMPs consist of both Foundational and Programmatic 


measures. Foundational measures include operations practices and customer 


information/education. Programmatic measures offer customers a portfolio of efficiency 


incentives and programs based on cost-effective indoor and outdoor water efficiency 


devices and improvement measures.  


 


BMP ―implementation‖ means achieving and maintaining the staffing, funding, and in 


general, the priority levels necessary to achieve the level of activity called for in each 


BMP‘s definition, and to satisfy the commitment by the signatories to use good faith 


efforts to optimize water savings from implementing BMPs as described in the MOU.  


 


These 14 BMPs include technologies and methodologies that have been sufficiently 


documented in multiple demonstration projects that result in more efficient water use and 


conservation. Many of the BMPs are implemented by the District in coordination with 


WMWD, under their Water Use Efficiency Master Plan. The WMWD Water Use 


Efficiency Master Plan includes assisting their wholesale and retail customers to become 


water efficient, and also addresses short-term drought restrictions and imbeds water use 


efficiency into WMWD‘s policies and customer ethics. WMWD provides financial 


assistance and helps build partnerships with its retail agencies, including RCWD, to 


promote water use efficiency. In addition to Rebate incentives provided by Metropolitan 


through the SoCal WaterSMART Program, WMWD provides additional incentives for 


high efficiency toilets and clothes washers, smart irrigation controllers, synthetic turf 


installation, water efficient landscaping, and high efficiency sprinkler nozzles.
69


  


 


As signatory to the MOU, the District is responsible for completing and submitting BMP 


Activity Reports to the CUWCC every two years for each year prior. The District‘s BMP 


Activity Report is a comprehensive document that shows implementation of each BMP 


and provides a determination of implementation from the District‘s 2005 UWMP. The 


District has maintained full compliance with all the BMPs to date. Copies of the BMP 


reports since 2005 are included in Appendix K. The Coverage Report indicates that the 


District is on track for meeting BMP coverage in its service area according to the MOU. 


Subsequent to the adoption of this UWMP, the CUWCC informed the District on July 7, 


2011 that their review of the District BMP Reporting forms indicates that RCWD is ―On 


Track in its BMP Compliance.‖
70


  


 
 


                                                           
69 WMWD, Draft 2010 UWMP, p. 2-18, May 2011  
70 Email, “BMP coverage Report – Rancho California Water District – On Track”, Angela Anderson, Project Manager, CUWCC, 
July 7, 2011  
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5.3 DEMAND MANAGEMENT MEASURES 
  
As signatory to the MOU, the District has committed to use good-faith efforts to 


implement the cost-effective BMPs established by the CUWCC. These BMPs include 


technologies and methodologies that result in more efficient water use and conservation. 


Table 5.3-1 lists the current CUWCC BMPs as they have been reorganized and correlates 


them with the DMMs.  


Table 5.3-1 
CUWCC BMPs and DMMs  


CUWCC BMP Organization and Names (2009 MOU) UWMP DMMs 


Type Category BMP # BMP Name DMM # DMM Name 
Foundational Operations 


Practices 
1.1.1 


Conservation 
Coordinator 


L 
Water conservation 
coordinator 


1.1.2 
Water Waste 
Prevention 


M Water waste prohibition 


1.1.3 
Wholesale Agency 
Assistance Programs 


J 
Wholesale agency 
programs 


1.2 Water Loss Control C 
System water audits, 
leak detection, and 
repair 


1.3 


Metering with 
Commodity Rates for 
All New Connections 
and Retrofit of Existing 
Connections 


D 


Metering with 
commodity rates for all 
new connections and 
retrofit of existing 
connections 


1.4 
Retail Conservation 
Pricing 


K Conservation Pricing 


Education 
Programs 


2.1 
Public Information 
Programs  


G 
Public information 
programs 


2.2 
School Education 
Programs  


H 
School education 
programs 


Programmatic Residential 


3.1 
Residential Assistance 
Program 


A 


Water survey programs 
for single-family and 
multifamily residential 
customers* 


B 
Residential plumbing 
retrofit  


3.2 
Landscape Water 
Survey 


A 


Water survey programs 
for single-family and 
multifamily residential 
customers* 


3.3 


High-Efficiency Clothes 
Washing Machine 
Financial Incentive 
Programs  


F 
High-efficiency 
washing machine 
rebate programs 


3.4 
Water Sense 
Specification (WSS) 
toilets 


N 
Residential ultra-low-
flush toilet replacement 
programs 


Commercial 
Industrial, and 
Institutional 


4 
Commercial, Industrial, 
and Institutional 


I 


Conservation programs 
for commercial, 
industrial, and 
institutional accounts 


Landscape 5 Landscape E 
Large landscape 
conservation programs 
and incentives 


*Components of DMM A applies to both BMP 3.1 and BMP 3.2 
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The District is committed to conservation as a means to provide a sustainable supply of 


water to its service area. As a member agency of WMWD and EMWD, the District 


cooperates with and benefits from regional programs implemented by these agencies on 


behalf of its member agencies.  
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SECTION 6 
COMPLETED UWMP CHECKLIST 


 
 
Checklist is included on the following pages.  
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


1 Provide baseline daily per capita water use, urban water use 


target, interim urban water use target, and compliance daily 


per capita water use, along with the bases for determining 


those estimates, including references to supporting data.  


10608.20(e) System 


Demands 


 Section 2.2 


Tables 2.2-1, 2.2-2, 


2.2-3, 2.2-4, and 


2.2-6 


Pages 2-8 to 2-13 


2 Wholesalers: Include an assessment of present and proposed 


future measures, programs, and policies to help achieve the 


water use reductions. Retailers: Conduct at least one public 


hearing that includes general discussion of the urban retail 


water supplier’s implementation plan for complying with the 


Water Conservation Bill of 2009.  


10608.36 


10608.26(a) 


System 


Demands 


RCWD is a retail 


Agency 


Section 2.4 


Page 2-17 


Appendix D - 


Notice of Public 


Hearing and 


Resolution to 


Adopt 2020 GPCD 


Target Method 


3 Report progress in meeting urban water use targets using the 


standardized form.  


10608.40 Not applicable Standardized form not 


yet available  


See Section 2.4 


Table 2.4-1 


Pages 2-17 


4 Each urban water supplier shall coordinate the preparation of 


its plan with other appropriate agencies in the area, including 


other water suppliers that share a common source, water 


management agencies, and relevant public agencies, to the 


extent practicable. 


10620(d)(2) Plan Preparation  Section 1.2 


Table 1.2-1 


Pages 1-2 to 1-3 


5 An urban water supplier shall describe in the plan water 


management tools and options used by that entity that will 


maximize resources and minimize the need to import water 


from other regions. 


10620(f) Water Supply 


Reliability . . .  


 Section 4:  


4.1.1 and 4.1.2 


Pages 4-1 to 4-12 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


6 Every urban water supplier required to prepare a plan 


pursuant to this part shall, at least 60 days prior to the public 


hearing on the plan required by Section 10642, notify any city 


or county within which the supplier provides water supplies 


that the urban water supplier will be reviewing the plan and 


considering amendments or changes to the plan. The urban 


water supplier may consult with, and obtain comments from, 


any city or county that receives notice pursuant to this 


subdivision. 


10621(b) Plan Preparation  Section 1.2 


Pages 1-2 to 1-3 


7 The amendments to, or changes in, the plan shall be adopted 


and filed in the manner set forth in Article 3 (commencing with 


Section 10640). 


10621(c) Plan Preparation  Section 1.2 


Page 1-2 


8 Describe the service area of the supplier  10631(a) System 


Description 


 Section 1.3 


Figures 1-1 and 1-


2 


Pages 1-4 to 1-5 


9 (Describe the service area) climate 10631(a) System 


Description 


 Section 1.3 


Table 1.3-1 


Pages 1-5 and 1-6 


10 (Describe the service area) current and projected population . 


. . The projected population estimates shall be based upon 


data from the state, regional, or local service agency 


population projections within the service area of the urban 


water supplier . . . 


10631(a) System 


Description 


Population data from 


SCAG, California 


DOF, City of Chino 


General Plan Update 


and associated EIR, 


and City estimates 


Section 1.3 


Table 1.3-2 


Pages 1-6 to 1-7 


 


11 . . . (population projections) shall be in five-year increments to 


20 years or as far as data is available. 


10631(a) System 


Description 


 Section 1.3 


Table 1.3-2 


Page 1-7 


12 Describe . . . other demographic factors affecting the 


supplier's water management planning 


10631(a) System 


Description 


 Section 1.3 


Same as 10, 11 


above 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


13 Identify and quantify, to the extent practicable, the existing 


and planned sources of water available to the supplier over 


the same five-year increments described in subdivision (a). 


10631(b) System Supplies  Section 3.1  


Page 3-1 


Section 3.2 


Table 3.2-1 


Page 3-8 


14 (Is) groundwater . . . identified as an existing or planned 


source of water available to the supplier . . .? 


10631(b) System Supplies  Section 3.2.2 


Tables 3.2-3, 3.2-4, 


3.2-5, 3.2-6, and 


3.2-7 


Pages 3-10 to 3-17 


15 (Provide a) copy of any groundwater management plan 


adopted by the urban water supplier, including plans adopted 


pursuant to Part 2.75 (commencing with Section 10750), or 


any other specific authorization for groundwater management. 


Indicate whether a groundwater management plan been 


adopted by the water supplier or if there is any other specific 


authorization for groundwater management. Include a copy of 


the plan or authorization. 


10631(b)(1) System Supplies  Section 3.1.4 


Page 3-7 


Appendix F –


Murrieta-Temecula 


Basin Management 


Documents 


16 (Provide a) description of any groundwater basin or basins 


from which the urban water supplier pumps groundwater. 


10631(b)(2) System Supplies  Section 3.1.4 


Page 3-5 


Section 3.2.2 


Pages 3-10 to 3-17 


17 For those basins for which a court or the board has 


adjudicated the rights to pump groundwater, (provide) a copy 


of the order or decree adopted by the court or the board  


10631(b)(2) System Supplies  Section 3.1.4 


Page 3-7 


Appendix F 


18 (Provide) a description of the amount of groundwater the 


urban water supplier has the legal right to pump under the 


order or decree.  


10631(b)(2) System Supplies  Section 3.2.2 


Tables 3.2-4, 3.2-5, 


3.2-6, and 3.2-7  


Pages 3-10 to 3-16 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


19 For basins that have not been adjudicated, (provide) 


information as to whether the department has identified the 


basin or basins as overdrafted or has projected that the basin 


will become overdrafted if present management conditions 


continue, in the most current official departmental bulletin that 


characterizes the condition of the groundwater basin, and a 


detailed description of the efforts being undertaken by the 


urban water supplier to eliminate the long-term overdraft 


condition. 


10631(b)(2) System Supplies  Section 3.2-2 


Pages 3-10 to 3-13 


 


 


20 (Provide a) detailed description and analysis of the location, 


amount, and sufficiency of groundwater pumped by the urban 


water supplier for the past five years. The description and 


analysis shall be based on information that is reasonably 


available, including, but not limited to, historic use records. 


10631(b)(3) System Supplies  Section 3.2.2 


Table 3.2-6  


Page 3-15 


21 (Provide a) detailed description and analysis of the amount 


and location of groundwater that is projected to be pumped by 


the urban water supplier. The description and analysis shall 


be based on information that is reasonably available, 


including, but not limited to, historic use records. 


10631(b)(4) System Supplies . Section 3.2.2 


Tables 3.2-4, 3.2-5, 


and 3.2-7 


Pages 3-13 to 3-16 


22 Describe the reliability of the water supply and vulnerability to 


seasonal or climatic shortage, to the extent practicable, and 


provide data for each of the following: (A) An average water 


year, (B)  A single dry water year, (C) Multiple dry water years. 


10631(c)(1) Water Supply 


Reliability . . .  


 Section 4.2 


Tables 4.2-1 to 4.2-


10 


Page 4-12 to 4-23 


Section 4.6 


Page 4-52 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


23 For any water source that may not be available at a consistent 


level of use - given specific legal, environmental, water 


quality, or climatic factors - describe plans to supplement or 


replace that source with alternative sources or water demand 


management measures, to the extent practicable. 


10631(c)(2) Water Supply 


Reliability . . .  


Only groundwater 


may decrease in 


multiple-dry water 


years.  


Section 4.2 


Tables 4.2-6 to 4.2-


10 


Page 4-19 to 4-23 


Sections 4.3.2 to 


4.3.11 


Pages 4-27 to 4-38 


24 Describe the opportunities for exchanges or transfers of water 


on a short-term or long-term basis. 


10631(d) System Supplies  Section 3.2.5 


Pages 3-28 to 3-29 


25 Quantify, to the extent records are available, past and current 


water use, and projected water use (over the same five-year 


increments described in subdivision (a)), identifying the uses 


among water use sectors, including, but not necessarily 


limited to, all of the following uses: (A) Single-family 


residential; (B) Multifamily; (C) Commercial; (D) Industrial; (E) 


Institutional and governmental; (F) Landscape; (G) Sales to 


other agencies; (H) Saline water intrusion barriers, 


groundwater recharge, or conjunctive use, or any combination 


thereof;(I) Agricultural.  


10631(e)(1) System 


Demands 


Consider “past” to be 


2005, present to be 


2010, and projected to 


be 2015, 2020, 2025, 


and 2030.  


Section 2.1.1 


Tables 2.1-1, 2.1-2, 


2.1-3 


Pages 2-1 to 2-5 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


26 (Describe and provide a schedule of implementation for) each 


water demand management measure that is currently being 


implemented, or scheduled for implementation, including the 


steps necessary to implement any proposed measures, 


including, but not limited to, all of the following: (A) Water 


survey programs for single-family residential and multifamily 


residential customers; (B) Residential plumbing retrofit; (C) 


System water audits, leak detection, and repair; (D) Metering 


with commodity rates for all new connections and retrofit of 


existing connections; (E) Large landscape conservation 


programs and incentives; (F) High-efficiency washing machine 


rebate programs;  


(G) Public information programs; (H) School education 


programs; (I) Conservation programs for commercial, 


industrial, and institutional accounts; (J) Wholesale agency 


programs; (K) Conservation pricing; (L) Water conservation 


coordinator; (M) Water waste prohibition;(N) Residential ultra-


low-flush toilet replacement programs. 


10631(f)(1) DMMs CUWCC MOU 


Signatory 


 


Section 5 


Page 5-1 


Appendix K – 


CUWCC BMP 


Reports 


 


 


27 A description of the methods, if any, that the supplier will use 


to evaluate the effectiveness of water demand management 


measures implemented or described under the plan. 


10631(f)(3) DMMs CUWCC MOU 


Signatory 


 


Section 5 


Page 5-1 


Appendix K – 


CUWCC BMP 


Reports 


28 An estimate, if available, of existing conservation savings on 


water use within the supplier's service area, and the effect of 


the savings on the supplier's ability to further reduce demand. 


10631(f)(4) DMMs CUWCC MOU 


Signatory 


 


Section 5 


Page 5-1 


Appendix K – 


CUWCC BMP 


Reports 


Section 2.5 


Tables 2.5-1 and 


2.5-2 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


29 An evaluation of each water demand management measure 


listed in paragraph (1) of subdivision (f) that is not currently 


being implemented or scheduled for implementation. In the 


course of the evaluation, first consideration shall be given to 


water demand management measures, or combination of 


measures, that offer lower incremental costs than expanded 


or additional water supplies. This evaluation shall do all of the 


following: (1) Take into account economic and noneconomic 


factors, including environmental, social, health, customer 


impact, and technological factors; (2) Include a cost-benefit 


analysis, identifying total benefits and total costs; (3) Include a 


description of funding available to implement any planned 


water supply project that would provide water at a higher unit 


cost; (4) Include a description of the water supplier's legal 


authority to implement the measure and efforts to work with 


other relevant agencies to ensure the implementation of the 


measure and to share the cost of implementation. 


10631(g) DMMs CUWCC MOU 


Signatory 


 


Section 5 


Page 5-1 


Appendix K – 


CUWCC BMP 


Reports 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


30 (Describe) all water supply projects and water supply 


programs that may be undertaken by the urban water supplier 


to meet the total projected water use as established pursuant 


to subdivision (a) of Section 10635. The urban water supplier 


shall include a detailed description of expected future projects 


and programs, other than the demand management programs 


identified pursuant to paragraph (1) of subdivision (f), that the 


urban water supplier may implement to increase the amount 


of the water supply available to the urban water supplier in 


average, single-dry, and multiple-dry water years. The 


description shall identify specific projects and include a 


description of the increase in water supply that is expected to 


be available from each project. The description shall include 


an estimate with regard to the implementation timeline for 


each project or program.  


10631(h) System Supplies  


 


Projects: 


Section 3.2.6 


Table 3.2-13 


Pages 3-29 to 3-37 


 


Programs: 


Section 4.1.1 


Pages 4-1 to 4-4 


31 Describe the opportunities for development of desalinated 


water, including, but not limited to, ocean water, brackish 


water, and groundwater, as a long-term supply. 


10631(i) System Supplies  Section 3.2.3 


Pages 3-17 to 3-19 


32 Include the annual reports submitted to meet the Section 6.2 


requirement (of the MOU), if a member of the CUWCC and 


signer of the December 10, 2008 MOU. 


10631(j) DMMs CUWCC MOU 


Signatory  -  


Signers of the MOU 


that submit the annual 


reports are deemed 


compliant with Items 


28 and 29. 


Section 5 


Page 5-1 


Appendix K – 


CUWCC BMP 


Reports 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


33 Urban water suppliers that rely upon a wholesale agency for a 


source of water shall provide the wholesale agency with water 


use projections from that agency for that source of water in 


five-year increments to 20 years or as far as data is available. 


The wholesale agency shall provide information to the urban 


water supplier for inclusion in the urban water supplier's plan 


that identifies and quantifies, to the extent practicable, the 


existing and planned sources of water as required by 


subdivision (b), available from the wholesale agency to the 


urban water supplier over the same five-year increments, and 


during various water-year types in accordance with 


subdivision (c). An urban water supplier may rely upon water 


supply information provided by the wholesale agency in 


fulfilling the plan informational requirements of subdivisions 


(b) and (c). 


10631(k) System 


Demands 


Average year, single 


dry year, multiple dry 


years for 2015, 2020, 


2025, and 2030. 


Section 4.2 


Tables 4.2-1, 4.2-2, 


4.2-3, 4.2-4, 4.2-5, 


4.2-6, 4.2-7, 4.2-8, 


4.2-9, 4.2-10 


Pages 4-12 to 4-23 


Section 3.2 


Tables 3.2-1 and 


3.2-2 


Pages 3-8 to 3-10  


34 The water use projections required by Section 10631 shall 


include projected water use for single-family and multifamily 


residential housing needed for lower income households, as 


defined in Section 50079.5 of the Health and Safety Code, as 


identified in the housing element of any city, county, or city 


and county in the service area of the supplier. 


10631.1(a) System 


Demands 


 Section 2.1.1 


Tables 2.1-1 and 


2.1-4 (Lower 


Income) 


Pages 2-5 to 2-6 


35 Stages of action to be undertaken by the urban water supplier 


in response to water supply shortages, including up to a 50 


percent reduction in water supply, and an outline of specific 


water supply conditions which are applicable to each stage. 


10632(a) Water Supply 


Reliability . . .  


 Section 4.3 


Section 4.3.1 


(RCWD)  


Sections 4.3.2 to 


4.3.5 (Wholesalers) 


Pages 4-35 to 4-43 


36 Provide an estimate of the minimum water supply available 


during each of the next three water years based on the driest 


three-year historic sequence for the agency's water supply. 


10632(b) Water Supply 


Reliability . . .  


 Section 4.3.6 


Table 4.3-2 


Page 4-33 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


37 (Identify) actions to be undertaken by the urban water supplier 


to prepare for, and implement during, a catastrophic 


interruption of water supplies including, but not limited to, a 


regional power outage, an earthquake, or other disaster. 


10632(c) Water Supply 


Reliability . . .  


 Section 4.3.7 


Pages 4-34 to 4-36 


38 (Identify) additional, mandatory prohibitions against specific 


water use practices during water shortages, including, but not 


limited to, prohibiting the use of potable water for street 


cleaning. 


10632(d) Water Supply 


Reliability . . .  


 Section 4.3.8 


Pages 4-36 to 4-37 


39 (Specify) consumption reduction methods in the most 


restrictive stages. Each urban water supplier may use any 


type of consumption reduction methods in its water shortage 


contingency analysis that would reduce water use, are 


appropriate for its area, and have the ability to achieve a 


water use reduction consistent with up to a 50 percent 


reduction in water supply. 


10632(e) Water Supply 


Reliability . . .  


 Section 4.3.1 


Pages 4-24 to 4-43 


40 (Indicated) penalties or charges for excessive use, where 


applicable. 


10632(f) Water Supply 


Reliability . . .  


 Section 4.3.8 


Pages 4-36 to 4-37 


41 An analysis of the impacts of each of the actions and 


conditions described in subdivisions (a) to (f), inclusive, on the 


revenues and expenditures of the urban water supplier, and 


proposed measures to overcome those impacts, such as the 


development of reserves and rate adjustments.  


10632(g) Water Supply 


Reliability . . .  


 Section 4.3.9 


Page 4-37  


42 (Provide) a draft water shortage contingency resolution or 


ordinance. 


10632(h) Water Supply 


Reliability . . .  


 Section 4.3.10 


Page 4-38 


Appendix J 


43 (Indicate) a mechanism for determining actual reductions in 


water use pursuant to the urban water shortage contingency 


analysis. 


10632(i) Water Supply 


Reliability . . .  


 Section 4.3.11 


Page 4-38 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


44 Provide, to the extent available, information on recycled water 


and its potential for use as a water source in the service area 


of the urban water supplier. The preparation of the plan shall 


be coordinated with local water, wastewater, groundwater, 


and planning agencies that operate within the supplier's 


service area 


10633 System Supplies  Section 3.1.5 


Page 3-7 


Sections 3.2.4 and 


3.2.4.1 


Pages 3-19 to 3-22 


45 (Describe) the wastewater collection and treatment systems in 


the supplier's service area, including a quantification of the 


amount of wastewater collected and treated and the methods 


of wastewater disposal. 


10633(a) System Supplies  Section 3.2.4.2 


Pages 3-22 to 3-24 


46 (Describe) the quantity of treated wastewater that meets 


recycled water standards, is being discharged, and is 


otherwise available for use in a recycled water project. 


10633(b) System Supplies Wastewater treatment 


is done by Inland 


Empire Water Utilities 


Agency plants 


Section 3.2.4.2 


Table 3.2-8 


Pages 3-22 to 3-24 


47 (Describe) the recycled water currently being used in the 


supplier's service area, including, but not limited to, the type, 


place, and quantity of use. 


10633(c) System Supplies  Section 3.2.4.3 


Tables 3.2-10 and  


3.2-11 


Pages 3-25 to 3-26 


48 (Describe and quantify) the potential uses of recycled water, 


including, but not limited to, agricultural irrigation, landscape 


irrigation, wildlife habitat enhancement, wetlands, industrial 


reuse, groundwater recharge, indirect potable reuse, and 


other appropriate uses, and a determination with regard to the 


technical and economic feasibility of serving those uses. 


10633(d) System Supplies  Section 3.2.4.4 


Table 3.2-12 


Pages 3-26 to 3-27 


 


49 (Describe) The projected use of recycled water within the 


supplier's service area at the end of 5, 10, 15, and 20 years, 


and a description of the actual use of recycled water in 


comparison to uses previously projected pursuant to this 


subdivision. 


10633(e) System Supplies  Section 3.2.4.3 


Table 3.2-10 


Page 3-25 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


50 (Describe the) actions, including financial incentives, which 


may be taken to encourage the use of recycled water, and the 


projected results of these actions in terms of acre-feet of 


recycled water used per year. 


10633(f) System Supplies  Section 3.2.4.5 


Pages 3-27 to 3-28 


51 (Provide a) plan for optimizing the use of recycled water in the 


supplier's service area, including actions to facilitate the 


installation of dual distribution systems, to promote 


recirculating uses, to facilitate the increased use of treated 


wastewater that meets recycled water standards, and to 


overcome any obstacles to achieving that increased use. 


10633(g) System Supplies  Section 3.2.4.6 


Page 3-29 


52 The plan shall include information, to the extent practicable, 


relating to the quality of existing sources of water available to 


the supplier over the same five-year increments as described 


in subdivision (a) of Section 10631, and the manner in which 


water quality affects water management strategies and supply 


reliability. 


10634 Water Supply 


Reliability . . .  


For years 2010, 2015, 


2020, 2025, and 2030 


Sections 4.4 and 


4.5  


Pages 4-39 to 4-52 


53 Every urban water supplier shall include, as part of its urban 


water management plan, an assessment of the reliability of its 


water service to its customers during normal, dry, and multiple 


dry water years. This water supply and demand assessment 


shall compare the total water supply sources available to the 


water supplier with the total projected water use over the next 


20 years, in five-year increments, for a normal water year, a 


single dry water year, and multiple dry water years. The water 


service reliability assessment shall be based upon the 


information compiled pursuant to Section 10631, including 


available data from state, regional, or local agency population 


projections within the service area of the urban water supplier. 


10635(a)  Water Supply 


Reliability . . .  


 Section 4.2  


Tables 4.2-1, 4.2-2, 


4.2-3, 4.2-4, 4.2-5, 


4.2-6, 4.2-7, 4.2-8, 


4.2-9, 4.2-10 


Pages 4-12 to 4-23 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


54 The urban water supplier shall provide that portion of its urban 


water management plan prepared pursuant to this article to 


any city or county within which it provides water supplies no 


later than 60 days after the submission of its urban water 


management plan. 


10635(b)  Plan Preparation  City of Chino does 


not provide water 


to other agencies 


55 Each urban water supplier shall encourage the active 


involvement of diverse social, cultural, and economic 


elements of the population within the service area prior to and 


during the preparation of the plan. 


10642 Plan Preparation  Section 1.2  


“Plan Adoption” 


Pages 1-2 to 1-3 


56 Prior to adopting a plan, the urban water supplier shall make 


the plan available for public inspection and shall hold a public 


hearing thereon. Prior to the hearing, notice of the time and 


place of hearing shall be published within the jurisdiction of 


the publicly owned water supplier pursuant to Section 6066 of 


the Government Code. The urban water supplier shall provide 


notice of the time and place of hearing to any city or county 


within which the supplier provides water supplies. A privately 


owned water supplier shall provide an equivalent notice within 


its service area. 


10642 Plan Preparation  Section 1.2  


“Plan Adoption” 


Page 1-2 


Appendix B 


57 After the hearing, the plan shall be adopted as prepared or as 


modified after the hearing. 


10642 Plan Preparation  Section 1.2  


“Plan Adoption” 


Page 1-2 


Appendix B 
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Rancho California Water District 2010 UWMP Checklist 


No. UWMP requirement 
a
 


Calif. Water 


Code reference Subject 
b
 Additional clarification UWMP location 


58 An urban water supplier shall implement its plan adopted 


pursuant to this chapter in accordance with the schedule set 


forth in its plan. 


10643 Plan Preparation  Section 3.2.4 


“Recycled Water” 


Page 3-19 


Section 3.2.6 


Planned Water 


Supply Projects 


and Programs 


Page 3-29 


Section 5  


Demand 


Management 


Measures 


Implementation 


Page 5-1 


59 An urban water supplier shall submit to the department, the 


California State Library, and any city or county within which 


the supplier provides water supplies a copy of its plan no later 


than 30 days after adoption. Copies of amendments or 


changes to the plans shall be submitted to the department, 


the California State Library, and any city or county within 


which the supplier provides water supplies within 30 days 


after adoption. 


10644(a) Plan Preparation  Section 1.2  


“Plan Adoption” 


Page 1-2 


 


60 Not later than 30 days after filing a copy of its plan with the 


department, the urban water supplier and the department 


shall make the plan available for public review during normal 


business hours. 


10645 Plan Preparation  Section 1.2  


“Plan Adoption” 


Page 1-2 


 


a The UWMP Requirement descriptions are general summaries of what is provided in the legislation. Urban water suppliers should review the exact legislative wording prior to 
submitting its UWMP. 


b The Subject classification is provided for clarification only. It is aligned with the organization presented in Part I of this guidebook. A water supplier is free to address the 
UWMP Requirement anywhere with its UWMP, but is urged to provide clarification to DWR to facilitate review.  
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CALIFORNIA WATER CODE DIVISION 6  
PART 2.6. URBAN WATER MANAGEMENT PLANNING  
All California Codes have been updated to include the 2010 Statutes.  
 
CHAPTER 1.  GENERAL DECLARATION AND POLICY 10610-10610.4  
CHAPTER 2.  DEFINITIONS 10611-10617  
CHAPTER 3.  URBAN WATER MANAGEMENT PLANS  
 Article 1.  General Provisions 10620-10621  
 Article 2.  Contents of Plans 10630-10634  
 Article 2.5.  Water Service Reliability 10635  
 Article 3.  Adoption and Implementation of Plans 10640-10645  
CHAPTER 4.  MISCELLANEOUS PROVISIONS 10650-10656  


WATER CODE SECTION 10610-10610.4  
 


10610. This part shall be known and may be cited as the "Urban Water Management Planning Act."  
 
10610.2. (a) The Legislature finds and declares all of the following:  


(1) The waters of the state are a limited and renewable resource subject to ever-increasing demands.  
(2) The conservation and efficient use of urban water supplies are of statewide concern; however, the 


planning for that use and the implementation of those plans can best be accomplished at the local level.  
(3) A long-term, reliable supply of water is essential to protect the productivity of California's 


businesses and economic climate.  
(4) As part of its long-range planning activities, every urban water supplier should make every effort to 


ensure the appropriate level of reliability in its water service sufficient to meet the needs of its various 
categories of customers during normal, dry, and multiple dry water years.  


(5) Public health issues have been raised over a number of contaminants that have been identified in 
certain local and imported water supplies.  


(6) Implementing effective water management strategies, including groundwater storage projects and 
recycled water projects, may require specific water quality and salinity targets for meeting groundwater 
basins water quality objectives and promoting beneficial use of recycled water.  


(7) Water quality regulations are becoming an increasingly important factor in water agencies' 
selection of raw water sources, treatment alternatives, and modifications to existing treatment facilities.  


(8) Changes in drinking water quality standards may also impact the usefulness of water supplies and 
may ultimately impact supply reliability.  


(9) The quality of source supplies can have a significant impact on water management strategies and 
supply reliability.  


(b) This part is intended to provide assistance to water agencies in carrying out their long-term 
resource planning responsibilities to ensure adequate water supplies to meet existing and future 
demands for water.  
 
10610.4. The Legislature finds and declares that it is the policy of the state as follows:  


(a) The management of urban water demands and efficient use of water shall be actively pursued to 
protect both the people of the state and their water resources.  


(b) The management of urban water demands and efficient use of urban water supplies shall be a 
guiding criterion in public decisions.  


(c) Urban water suppliers shall be required to develop water management plans to actively pursue the 
efficient use of available supplies.  
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WATER CODE SECTION 10611-10617  
 


10611. Unless the context otherwise requires, the definitions of this chapter govern the construction of 
this part.  
 
10611.5. "Demand management" means those water conservation measures, programs, and incentives 
that prevent the waste of water and promote the reasonable and efficient use and reuse of available 
supplies.  
 
10612. "Customer" means a purchaser of water from a water supplier who uses the water for municipal 
purposes, including residential, commercial, governmental, and industrial uses.  
 
10613. "Efficient use" means those management measures that result in the most effective use of water 
so as to prevent its waste or unreasonable use or unreasonable method of use.  
 
10614. "Person" means any individual, firm, association, organization, partnership, business, trust, 
corporation, company, public agency, or any agency of such an entity.  
 
10615. "Plan" means an urban water management plan prepared pursuant to this part. A plan shall 
describe and evaluate sources of supply, reasonable and practical efficient uses, reclamation and 
demand management activities. The components of the plan may vary according to an individual 
community or area's characteristics and its capabilities to efficiently use and conserve water. The plan 
shall address measures for residential, commercial, governmental, and industrial water demand 
management as set forth in Article 2 (commencing with Section 10630) of Chapter 3. In addition, a 
strategy and time schedule for implementation shall be included in the plan.  
 
10616. "Public agency" means any board, commission, county, city and county, city, regional agency, 
district, or other public entity.  
 
10616.5. "Recycled water" means the reclamation and reuse of wastewater for beneficial use.  
10617. "Urban water supplier" means a supplier, either publicly or privately owned, providing water for 
municipal purposes either directly or indirectly to more than 3,000 customers or supplying more than 
3,000 acre-feet of water annually. An urban water supplier includes a supplier or contractor for water, 
regardless of the basis of right, which distributes or sells for ultimate resale to customers. This part 
applies only to water supplied from public water systems subject to Chapter 4 (commencing with Section 
116275) of Part 12 of Division 104 of the Health and Safety Code.  


WATER CODE SECTION 10620-10621  
 
10620. (a) Every urban water supplier shall prepare and adopt an urban water management plan in the 
manner set forth in Article 3 (commencing with Section 10640).  


(b) Every person that becomes an urban water supplier shall adopt an urban water management plan 
within one year after it has become an urban water supplier.  


(c) An urban water supplier indirectly providing water shall not include planning elements in its water 
management plan as provided in Article 2 (commencing with Section 10630) that would be applicable to 
urban water suppliers or public agencies directly providing water, or to their customers, without the 
consent of those suppliers or public agencies.  


(d) (1) An urban water supplier may satisfy the requirements of this part by participation in areawide, 
regional, watershed, or basinwide urban water management planning where those plans will reduce 
preparation costs and contribute to the achievement of conservation and efficient water use.  
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(2) Each urban water supplier shall coordinate the preparation of its plan with other appropriate 
agencies in the area, including other water suppliers that share a common source, water management 
agencies, and relevant public agencies, to the extent practicable.  


(e) The urban water supplier may prepare the plan with its own staff, by contract, or in cooperation 
with other governmental agencies.  


(f) An urban water supplier shall describe in the plan water management tools and options used by 
that entity that will maximize resources and minimize the need to import water from other regions.  


 
10621. (a) Each urban water supplier shall update its plan at least once every five years on or before 
December 31, in years ending in five and zero.  


(b) Every urban water supplier required to prepare a plan pursuant to this part shall, at least 60 days 
prior to the public hearing on the plan required by Section 10642, notify any city or county within which 
the supplier provides water supplies that the urban water supplier will be reviewing the plan and 
considering amendments or changes to the plan. The urban water supplier may consult with, and obtain 
comments from, any city or county that receives notice pursuant to this subdivision.  


(c) The amendments to, or changes in, the plan shall be adopted and filed in the manner set forth in 
Article 3 (commencing with Section 10640).  


WATER CODE SECTION 10630-10634  
 
10630. It is the intention of the Legislature, in enacting this  
part, to permit levels of water management planning commensurate with  
the numbers of customers served and the volume of water supplied.  
 
10631. A plan shall be adopted in accordance with this chapter that shall do all of the following:  


(a) Describe the service area of the supplier, including current and projected population, climate, and 
other demographic factors affecting the supplier's water management planning. The projected population 
estimates shall be based upon data from the state, regional, or local service agency population 
projections within the service area of the urban water supplier and shall be in five-year increments to 20 
years or as far as data is available.  


(b) Identify and quantify, to the extent practicable, the existing and planned sources of water available 
to the supplier over the same five-year increments described in subdivision (a). If groundwater is 
identified as an existing or planned source of water available to the supplier, all of the following 
information shall be included in the plan:  


(1) A copy of any groundwater management plan adopted by the urban water supplier, including 
plans adopted pursuant to Part 2.75 (commencing with Section 10750), or any other specific authorization 
for groundwater management.  


(2) A description of any groundwater basin or basins from which the urban water supplier pumps 
groundwater. For those basins for which a court or the board has adjudicated the rights to pump 
groundwater, a copy of the order or decree adopted by the court or the board and a description of the 
amount of groundwater the urban water supplier has the legal right to pump under the order or decree. 
For basins that have not been adjudicated, information as to whether the department has identified the 
basin or basins as overdrafted or has projected that the basin will become overdrafted if present 
management conditions continue, in the most current official departmental bulletin that characterizes the 
condition of the groundwater basin, and a detailed description of the efforts being undertaken by the 
urban water supplier to eliminate the long-term overdraft condition.  


(3) A detailed description and analysis of the location, amount, and sufficiency of groundwater 
pumped by the urban water supplier for the past five years. The description and analysis shall be based 
on information that is reasonably available, including, but not limited to, historic use records.  


(4) A detailed description and analysis of the amount and location of groundwater that is projected to 
be pumped by the urban water supplier. The description and analysis shall be based on information that 
is reasonably available, including, but not limited to, historic use records.  


(c) (1) Describe the reliability of the water supply and vulnerability to seasonal or climatic shortage, to 
the extent practicable, and provide data for each of the following:  


(A) An average water year.  
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(B) A single dry water year.  
(C) Multiple dry water years.  
(2) For any water source that may not be available at a consistent level of use, given specific legal, 


environmental, water quality, or climatic factors, describe plans to supplement or replace that source with 
alternative sources or water demand management measures, to the extent practicable.  


(d) Describe the opportunities for exchanges or transfers of water on a short-term or long-term basis.  
(e) (1) Quantify, to the extent records are available, past and current water use, over the same five-


year increments described in subdivision (a), and projected water use, identifying the uses among water 
use sectors, including, but not necessarily limited to, all of the following uses:  


(A) Single-family residential.  
(B) Multifamily.  
(C) Commercial.  
(D) Industrial.  
(E) Institutional and governmental.  
(F) Landscape.  
(G) Sales to other agencies.  
(H) Saline water intrusion barriers, groundwater recharge, or conjunctive use, or any combination 


thereof.  
(I) Agricultural.  
(2) The water use projections shall be in the same five-year increments described in subdivision (a).  
(f) Provide a description of the supplier's water demand management measures. This description 


shall include all of the following:  
(1) A description of each water demand management measure that is currently being implemented, or 


scheduled for implementation, including the steps necessary to implement any proposed measures, 
including, but not limited to, all of the following:  


(A) Water survey programs for single-family residential and multifamily residential customers.  
(B) Residential plumbing retrofit.  
(C) System water audits, leak detection, and repair.  
(D) Metering with commodity rates for all new connections and retrofit of existing connections.  
(E) Large landscape conservation programs and incentives.  
(F) High-efficiency washing machine rebate programs.  
(G) Public information programs.  
(H) School education programs.  
(I) Conservation programs for commercial, industrial, and institutional accounts.  
(J) Wholesale agency programs.  
(K) Conservation pricing.  
(L) Water conservation coordinator.  
(M) Water waste prohibition.  
(N) Residential ultra-low-flush toilet replacement programs.  
(2) A schedule of implementation for all water demand management measures proposed or described 


in the plan.  
(3) A description of the methods, if any, that the supplier will use to evaluate the effectiveness of 


water demand management measures implemented or described under the plan.  
(4) An estimate, if available, of existing conservation savings on water use within the supplier's 


service area, and the effect of the savings on the supplier's ability to further reduce demand.  
(g) An evaluation of each water demand management measure listed in paragraph (1) of subdivision 


(f) that is not currently being implemented or scheduled for implementation. In the course of the 
evaluation, first consideration shall be given to water demand management measures, or combination of 
measures, that offer lower incremental costs than expanded or additional water supplies. This evaluation 
shall do all of the following:  


(1) Take into account economic and noneconomic factors, including environmental, social, health, 
customer impact, and technological factors.  


(2) Include a cost-benefit analysis, identifying total benefits and total costs.  
(3) Include a description of funding available to implement any planned water supply project that 


would provide water at a higher unit cost.  







Rancho California Water District 
APPENDIX A   2010 Urban Water Management Plan Update  


 


6/30/11 A-6   
 
 


(4) Include a description of the water supplier's legal authority to implement the measure and efforts 
to work with other relevant agencies to ensure the implementation of the measure and to share the cost 
of implementation.  


(h) Include a description of all water supply projects and water supply programs that may be 
undertaken by the urban water supplier to meet the total projected water use as established pursuant to 
subdivision (a) of Section 10635. The urban water supplier shall include a detailed description of 
expected future projects and programs, other than the demand management programs identified 
pursuant to paragraph (1) of subdivision (f), that the urban water supplier may implement to increase the 
amount of the water supply available to the urban water supplier in average, single-dry, and multiple-dry 
water years. The description shall identify specific projects and include a description of the increase in 
water supply that is expected to be available from each project. The description shall include an estimate 
with regard to the implementation timeline  


for each project or program.  
(i) Describe the opportunities for development of desalinated water, including, but not limited to, 


ocean water, brackish water, and groundwater, as a long-term supply.  
(j) For purposes of this part, urban water suppliers that are members of the California Urban Water 


Conservation Council shall be deemed in compliance with the requirements of subdivisions (f) and  
(g) by complying with all the provisions of the "Memorandum of  
Understanding Regarding Urban Water Conservation in California," dated December 10, 2008, as it 


may be amended, and by submitting the annual reports required by Section 6.2 of that memorandum.  
(k) Urban water suppliers that rely upon a wholesale agency for a source of water shall provide the 


wholesale agency with water use projections from that agency for that source of water in five-year 
increments to 20 years or as far as data is available. The wholesale agency shall provide information to 
the urban water supplier for inclusion in the urban water supplier's plan that identifies and quantifies, to 
the extent practicable, the existing and planned sources of water as required by subdivision (b), available 
from the wholesale agency to the urban water supplier over the same five-year increments, and during 
various water-year types in accordance with subdivision (c). An urban water supplier may rely upon water 
supply information provided by the wholesale agency in fulfilling the plan informational requirements of 
subdivisions (b) and (c).  


 
10631.1. (a) The water use projections required by Section 10631 shall include projected water use for 
single-family and multifamily residential housing needed for lower income households, as defined in 
Section 50079.5 of the Health and Safety Code, as identified in the housing element of any city, county, 
or city and county in the service area of the supplier.  


(b) It is the intent of the Legislature that the identification of projected water use for single-family and 
multifamily residential housing for lower income households will assist a supplier in complying with the 
requirement under Section 65589.7 of the Government Code to grant a priority for the provision of service 
to housing units affordable to lower income households.  
10631.5. (a) (1) Beginning January 1, 2009, the terms of, and eligibility for, a water management grant or 
loan made to an urban water supplier and awarded or administered by the department, state board, or 
California Bay-Delta Authority or its successor agency shall be conditioned on the implementation of the 
water demand management measures described in Section 10631, as determined by the department 
pursuant to subdivision (b).  


(2) For the purposes of this section, water management grants and loans include funding for 
programs and projects for surface water or groundwater storage, recycling, desalination, water 
conservation, water supply reliability, and water supply augmentation. This section does not apply to 
water management projects funded by the federal American Recovery and Reinvestment Act of 2009 
(Public Law 111-5).  


(3) Notwithstanding paragraph (1), the department shall determine that an urban water supplier is 
eligible for a water management grant or loan even though the supplier is not implementing all of the 
water demand management measures described in Section 10631, if the urban water supplier has 
submitted to the department for approval a schedule, financing plan, and budget, to be included in the 
grant or loan agreement, for implementation of the water demand management measures. The supplier 
may request grant or loan funds to implement the water demand management measures to the extent the 
request is consistent with the eligibility requirements applicable to the water management funds.  
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(4) (A) Notwithstanding paragraph (1), the department shall determine that an urban water supplier is 
eligible for a water management grant or loan even though the supplier is not implementing all of the 
water demand management measures described in Section 10631, if an urban water supplier submits to 
the department for approval documentation demonstrating that a water demand management measure is 
not locally cost effective. If the department determines that the documentation submitted by the urban 
water supplier fails to demonstrate that a water demand management measure is not locally cost 
effective, the department shall notify the urban water supplier and the agency administering the grant or 
loan program within 120 days that the documentation does not satisfy the requirements for an exemption, 
and include in that notification a detailed statement to support the determination.  


(B) For purposes of this paragraph, "not locally cost effective" means that the present value of the 
local benefits of implementing a water demand management measure is less than the present value of 
the local costs of implementing that measure.  


(b) (1) The department, in consultation with the state board and the California Bay-Delta Authority or 
its successor agency, and after soliciting public comment regarding eligibility requirements, shall develop 
eligibility requirements to implement the requirement of paragraph (1) of subdivision (a). In establishing 
these eligibility requirements, the department shall do both of the following:  


(A) Consider the conservation measures described in the Memorandum of Understanding Regarding 
Urban Water Conservation in California, and alternative conservation approaches that provide equal or 
greater water savings.  


(B) Recognize the different legal, technical, fiscal, and practical roles and responsibilities of wholesale 
water suppliers and retail water suppliers.  


(2) (A) For the purposes of this section, the department shall determine whether an urban water 
supplier is implementing all of the water demand management measures described in Section 10631 
based on either, or a combination, of the following:  


(i) Compliance on an individual basis.  
(ii) Compliance on a regional basis. Regional compliance shall require participation in a regional 


conservation program consisting of two or more urban water suppliers that achieves the level of 
conservation or water efficiency savings equivalent to the amount of conservation or savings achieved if 
each of the participating urban water suppliers implemented the water demand management measures. 
The urban water supplier administering the regional program shall provide participating urban water 
suppliers and the department with data to demonstrate that the regional program is consistent with this 
clause. The department shall review the data to determine whether the urban water suppliers in the 
regional program are meeting the eligibility requirements.  


(B) The department may require additional information for any determination pursuant to this section.  
(3) The department shall not deny eligibility to an urban water supplier in compliance with the 


requirements of this section that is participating in a multiagency water project, or an integrated regional 
water management plan, developed pursuant to Section 75026 of the Public Resources Code, solely on 
the basis that one or more of the agencies participating in the project or plan is not implementing all of the 
water demand management measures described in Section 10631.  


(c) In establishing guidelines pursuant to the specific funding authorization for any water management 
grant or loan program subject to this section, the agency administering the grant or loan program shall 
include in the guidelines the eligibility requirements developed by the department pursuant to subdivision 
(b).  


(d) Upon receipt of a water management grant or loan application by an agency administering a grant 
and loan program subject to this section, the agency shall request an eligibility determination from the 
department with respect to the requirements of this section. The department shall respond to the request 
within 60 days of the request.  


(e) The urban water supplier may submit to the department copies of its annual reports and other 
relevant documents to assist the department in determining whether the urban water supplier is 
implementing or scheduling the implementation of water demand management activities. In addition, for 
urban water suppliers that are signatories to the Memorandum of Understanding Regarding Urban Water 
Conservation in California and submit biennial reports to the  


California Urban Water Conservation Council in accordance with the memorandum, the department 
may use these reports to assist in tracking the implementation of water demand management measures.  


(f) This section shall remain in effect only until July 1, 2016, and as of that date is repealed, unless a 
later enacted statute, that is enacted before July 1, 2016, deletes or extends that date.  
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10631.7. The department, in consultation with the California Urban Water Conservation Council, shall 
convene an independent technical panel to provide information and recommendations to the department 
and the Legislature on new demand management measures, technologies, and approaches. The panel 
shall consist of no more than seven members, who shall be selected by the department to reflect a 
balanced representation of experts. The panel shall have at least one, but no more than two, 
representatives from each of the following: retail water suppliers, environmental organizations, the 
business community, wholesale water suppliers, and academia. The panel shall be convened by January 
1, 2009, and shall report to the Legislature no later than January 1, 2010, and every five years thereafter. 
The department shall review the panel report and include in the final report to the Legislature the 
department's recommendations and comments regarding the panel process and the panel's 
recommendations.  
 
10632. (a) The plan shall provide an urban water shortage contingency analysis that includes each of the 
following elements that are within the authority of the urban water supplier:  


(1) Stages of action to be undertaken by the urban water supplier in response to water supply 
shortages, including up to a 50 percent reduction in water supply, and an outline of specific water supply 
conditions that are applicable to each stage.  


(2) An estimate of the minimum water supply available during each of the next three water years 
based on the driest three-year historic sequence for the agency's water supply.  


(3) Actions to be undertaken by the urban water supplier to prepare for, and implement during, a 
catastrophic interruption of water supplies including, but not limited to, a regional power outage, an 
earthquake, or other disaster.  


(4) Additional, mandatory prohibitions against specific water use practices during water shortages, 
including, but not limited to, prohibiting the use of potable water for street cleaning.  


(5) Consumption reduction methods in the most restrictive stages. Each urban water supplier may 
use any type of consumption reduction methods in its water shortage contingency analysis that would 
reduce water use, are appropriate for its area, and have the ability to achieve a water use reduction 
consistent with up to a 50 percent reduction in water supply.  


(6) Penalties or charges for excessive use, where applicable.  
(7) An analysis of the impacts of each of the actions and conditions described in paragraphs (1) to 


(6), inclusive, on the revenues and expenditures of the urban water supplier, and proposed measures to 
overcome those impacts, such as the development of reserves and rate adjustments.  


(8) A draft water shortage contingency resolution or ordinance.  
(9) A mechanism for determining actual reductions in water use pursuant to the urban water shortage 


contingency analysis.  
(b) Commencing with the urban water management plan update due December 31, 2015, for 


purposes of developing the water shortage contingency analysis pursuant to subdivision (a), the urban 
water supplier shall analyze and define water features that are artificially supplied with water, including 
ponds, lakes, waterfalls, and fountains, separately from swimming pools and spas, as defined in 
subdivision (a) of Section 115921 of the Health and Safety Code.  
 
10633. The plan shall provide, to the extent available, information on recycled water and its potential for 
use as a water source in the service area of the urban water supplier. The preparation of the plan shall be 
coordinated with local water, wastewater, groundwater, and planning agencies that operate within the 
supplier's service area, and shall include all of the following:  


(a) A description of the wastewater collection and treatment systems in the supplier's service area, 
including a quantification of the amount of wastewater collected and treated and the methods of 
wastewater disposal.  


(b) A description of the quantity of treated wastewater that meets recycled water standards, is being 
discharged, and is otherwise available for use in a recycled water project.  


(c) A description of the recycled water currently being used in the supplier's service area, including, 
but not limited to, the type, place, and quantity of use.  


(d) A description and quantification of the potential uses of recycled water, including, but not limited 
to, agricultural irrigation, landscape irrigation, wildlife habitat enhancement, wetlands, industrial reuse, 
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groundwater recharge, indirect potable reuse, and other appropriate uses, and a determination with 
regard to the technical and economic feasibility of serving those uses.  


(e) The projected use of recycled water within the supplier's service area at the end of 5, 10, 15, and 
20 years, and a description of the actual use of recycled water in comparison to uses previously projected 
pursuant to this subdivision.  


(f) A description of actions, including financial incentives, which may be taken to encourage the use of 
recycled water, and the projected results of these actions in terms of acre-feet of recycled water used per 
year.  


(g) A plan for optimizing the use of recycled water in the supplier's service area, including actions to 
facilitate the installation of dual distribution systems, to promote recirculating uses, to facilitate the 
increased use of treated wastewater that meets recycled water standards, and to overcome any 
obstacles to achieving that increased use.  
 
10634. The plan shall include information, to the extent practicable, relating to the quality of existing 
sources of water available to the supplier over the same five-year increments as described in subdivision 
(a) of Section 10631, and the manner in which water quality affects water management strategies and 
supply reliability.  


WATER CODE SECTION 10635  
 
10635. (a) Every urban water supplier shall include, as part of its urban water management plan, an 
assessment of the reliability of its water service to its customers during normal, dry, and multiple dry water 
years. This water supply and demand assessment shall compare the total water supply sources available 
to the water supplier with the total projected water use over the next 20 years, in five-year increments, for 
a normal water year, a single dry water year, and multiple dry water years. The water service reliability 
assessment shall be based upon the information compiled pursuant to Section 10631, including available 
data from state, regional, or local agency population projections within the service area of the urban water 
supplier.  


(b) The urban water supplier shall provide that portion of its urban water management plan prepared 
pursuant to this article to any city or county within which it provides water supplies no later than 60 days 
after the submission of its urban water management plan.  


(c) Nothing in this article is intended to create a right or entitlement to water service or any specific 
level of water service.  


(d) Nothing in this article is intended to change existing law concerning an urban water supplier's 
obligation to provide water service to its existing customers or to any potential future customers.  
 


WATER CODE SECTION 10640-10645  
 
10640. Every urban water supplier required to prepare a plan pursuant to this part shall prepare its plan 
pursuant to Article 2 (commencing with Section 10630). The supplier shall likewise periodically review the 
plan as required by Section 10621, and any amendments or changes required as a result of that review 
shall be adopted pursuant to this article.  
 
10641. An urban water supplier required to prepare a plan may consult with, and obtain comments from, 
any public agency or state agency or any person who has special expertise with respect to water demand 
management methods and techniques.  
 
10642. Each urban water supplier shall encourage the active involvement of diverse social, cultural, and 
economic elements of the population within the service area prior to and during the preparation of the 
plan. Prior to adopting a plan, the urban water supplier shall make the plan available for public inspection 
and shall hold a public hearing thereon. Prior to the hearing, notice of the time and place of hearing shall 
be published within the jurisdiction of the publicly owned water supplier pursuant to Section 6066 of the 
Government Code. The urban water supplier shall provide notice of the time and place of hearing to any 
city or county within which the supplier provides water supplies. A privately owned water supplier shall 
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provide an equivalent notice within its service area. After the hearing, the plan shall be adopted as 
prepared or as modified after the hearing.  
 
10643. An urban water supplier shall implement its plan adopted pursuant to this chapter in accordance 
with the schedule set forth in its plan.  
 
10644. (a) An urban water supplier shall submit to the department, the California State Library, and any 
city or county within which the supplier provides water supplies a copy of its plan no later than 30 days 
after adoption. Copies of amendments or changes to the plans shall be submitted to the department, the 
California State Library, and any city or county within which the supplier provides water supplies within 30 
days after adoption.  


(b) The department shall prepare and submit to the Legislature, on or before December 31, in the 
years ending in six and one, a report summarizing the status of the plans adopted pursuant to this part. 
The report prepared by the department shall identify the exemplary elements of the individual plans. The 
department shall provide a copy of the report to each urban water supplier that has submitted its plan to 
the department. The department shall also prepare reports and provide data for any legislative hearings 
designed to consider the effectiveness of plans submitted pursuant to this part.  


(c) (1) For the purpose of identifying the exemplary elements of the individual plans, the department 
shall identify in the report those water demand management measures adopted and implemented by 
specific urban water suppliers, and identified pursuant to Section 10631, that achieve water savings 
significantly above the levels established by the department to meet the requirements of Section 10631.5.  


(2) The department shall distribute to the panel convened pursuant to Section 10631.7 the results 
achieved by the implementation of those water demand management measures described in paragraph 
(1).  


(3) The department shall make available to the public the standard the department will use to identify 
exemplary water demand management measures.  
 
10645. Not later than 30 days after filing a copy of its plan with the department, the urban water supplier 
and the department shall make the plan available for public review during normal business hours.  
 


WATER CODE SECTION 10650-10656  
 
10650. Any actions or proceedings to attack, review, set aside, void, or annul the acts or decisions of an 
urban water supplier on the grounds of noncompliance with this part shall be commenced as follows:  
(a) An action or proceeding alleging failure to adopt a plan shall be commenced within 18 months after 
that adoption is required by this part.  
(b) Any action or proceeding alleging that a plan, or action taken pursuant to the plan, does not comply 
with this part shall be commenced within 90 days after filing of the plan or amendment thereto pursuant to 
Section 10644 or the taking of that action.  
 
10651. In any action or proceeding to attack, review, set aside, void, or annul a plan, or an action taken 
pursuant to the plan by an urban water supplier on the grounds of noncompliance with this part, the 
inquiry shall extend only to whether there was a prejudicial abuse of discretion. Abuse of discretion is 
established if the supplier has not proceeded in a manner required by law or if the action by the water 
supplier is not supported by substantial evidence 
.  
10652. The California Environmental Quality Act (Division 13 (commencing with Section 21000) of the 
Public Resources Code) does not apply to the preparation and adoption of plans pursuant to this part or 
to the implementation of actions taken pursuant to Section 10632. Nothing in this part shall be interpreted 
as exempting from the California Environmental Quality Act any project that would significantly affect 
water supplies for fish and wildlife, or any project for implementation of the plan, other than projects 
implementing Section 10632, or any project for expanded or additional water supplies.  
 
10653. The adoption of a plan shall satisfy any requirements of state law, regulation, or order, including 
those of the State Water Resources Control Board and the Public Utilities Commission, for the 
preparation of water management plans or conservation plans; provided, that if the State Water 
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Resources Control Board or the Public Utilities Commission requires additional information concerning 
water conservation to implement its existing authority, nothing in this part shall be deemed to limit the 
board or the commission in obtaining that information. The requirements of this part shall be satisfied by 
any urban water demand management plan prepared to meet federal laws or regulations after the 
effective date of this part, and which substantially meets the requirements of this part, or by any existing 
urban water management plan which includes the contents of a plan required under this part.  
 
10654. An urban water supplier may recover in its rates the costs incurred in preparing its plan and 
implementing the reasonable water conservation measures included in the plan. Any best water 
management practice that is included in the plan that is identified in the "Memorandum of Understanding 
Regarding Urban Water Conservation in California" is deemed to be reasonable for the purposes of this 
section.  
 
10655. If any provision of this part or the application thereof to any person or circumstances is held 
invalid, that invalidity shall not affect other provisions or applications of this part which can be given effect 
without the invalid provision or application thereof, and to this end the provisions of this part are 
severable.  
 
10656. An urban water supplier that does not prepare, adopt, and submit its urban water management 
plan to the department in accordance with this part, is ineligible to receive funding pursuant to Division 24 
(commencing with Section 78500) or Division 26 (commencing with Section 79000), or receive drought 
assistance from the state until the urban water management plan is submitted pursuant to this article.  
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1. Summary 


 
Rancho California Water District (RCWD) is confronting state legislative requirements pursuant to the 
Water Conservation Act of 2009 (incorporated into Division 6 of the Calfiornia Water Code [CWC], 
commencing with Section 10608 of Part 2.55) to reduce per capita water demand by 20% by 2020 
(SBx7-7 20x2020) (CWC Section 10608.16).   


 RCWD must achieve 10% cumulative urban per capita water use reduction by December 31, 
2015. 


 Agencies that are not in compliance by July 1, 2016 are not eligible for state water grants 
and loans. 


 RCWD must achieve 20% cumulative urban per capita water use reduction by December 31, 
2020. 


 Agency failure to meet targets establishes a violation of law for administrative or judicial 
proceedings after January 1, 2021. 


A & N Technical Services was contracted to conduct a technical analysis of the water savings targets 
and historical water consumption required under SBx7-7 20x2020. This analysis quantifies baseline and 
water use targets for RCWD. 
 
Because SBx7-7 20x2020 provides compliance flexibility, it allows for a choice of quantifiable methods 
to calculate gallons per capita per day (GPCD) requirements.  The least restrictive option for the RCWD 
is to comply with the 20% of Baseline requirement.  This requirement states that the supplier must 
reduce GPCD by 20% of average GPCD for a 10-year period ending no earlier than December 31, 2004 
and no later than December 31, 2010 (“baseline” period).   
 
RCWD’s observed water demand of 311.5 GPCD for 2010 (shown in Table 3) is lower than the 2020 
target (332.7 GPCD/Method 1) required under SBx7-7.  This said, water demand in 2010 is known to be 
suppressed due to cool wet weather and the effects of the economic recession.  Taking a more 
representative comparison of the average GPCD from the previous 5 years (2006-2010) of 365.5 GPCD 
(shown in Table 4), however, leads one to conclude that a substantial water demand reduction per 
capita is still needed to meet the Interim 2015 Target of 374.3 GPCD and the 2020 Target of 332.7 
GPCD using Method 1. 
 
This report describes the four available methods for compliance with SBx7-7 water use targets, 
analyzes them, and provides the recommended SBx7-7 water use target. 
 
SBx7-7:  Four Possible Methods to Estimate Per Capita Water Use Targets 


Urban retail water suppliers must determine their base per capita water use and develop water use 
targets using one of four specified methods: 


 Method 1: 80% of “Baseline” per capita water use 


 Method 2: Sum of specified performance standards 


 Method 3: 95% of South Coast Hydrologic Region target  
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 Method 4: A flexible alternative designed to adjust for historically implemented 
conservation 


Urban retail water suppliers must calculate the following using the methodolgies71 required by SBx7-7 
to establish a 20% water use reduction target: 


 10- or 15-Year Base Daily Per Capita Water Use  


 5 -Year Base Daily Per Capita Water Use  


 Interim 2015 Per Capita Water Use Target 


 2020 Per Capita Water Use Target 
 


Two Base Daily Per Capita Use estimates apply to perform the required comparison of determined 
water use targets to the minimum GPCD reduction requirement.   The first Base Daily Per Capita Use—
based on either a 10-year or 15-year history (a 15-year history is allowed if recycled water is 10% or 
more of total water deliveries in 2008)—is used in the calculation of water use targets. The other Base 
Daily Per Capita Use—based on a five-year period of history—is used to calculate the Minimum GPCD 
Reduction Requirement that must be met regardless. These targets are compared and the lowest 
target applies.  
 
Section 10608.22, added to Division 6 of the Water Code by SBx7-7, establishes the Minimum GPCD 
Reduction Requirement for urban retail water suppliers. The water supplier’s per capita daily water use 
reduction by 2020 must be at least 5% of base daily per capita use calculated over a 5-year period 
ending no earlier than December 31, 2007 and no later than December 31, 2010. 
 
Urban retail water suppliers have flexibility with respect to the calculation of the Per Capita Water Use 
Targets while meeting the Minimum GPCD Reduction Requirement. Section 10608.20(b) lists four 
different methods in which targets can be determined.  The legislation allows water suppliers to select 
the method they prefer. The four methods defined in the bill have the potential to result in very 
different targets, depending on a water supplier’s geographic location and historical usage.  The four 
different methods are described by the legislation as follows: 
 
Method 1 – Aggregate Urban Retail GPCD Target (80 % of Baseline).  This method is specified in the 
legislation as follows:  


(1) Eighty percent of the urban retail water supplier's baseline per capita daily 
water use. 


 


Method 2 – Performance Standard for GPCD Water Use by Customer Sector. This method is specified 
in the legislation as follows:  


(2) The per capita daily water use that is estimated using the sum of the 
following performance standards: 


   (A) For indoor residential water use, 55 gallons per capita daily water use as a 
provisional standard. Upon completion of the department's 2016 report to 
the Legislature pursuant to Section 10608.42, this standard may be 
adjusted by the Legislature by statute. 


                                                           
71


 See Methodologies for Calculating Baseline and Compliance Urban Per Capita Water Use, California Department of Water 
Resources, Oct. 1, 2010 (Methodologies Report). 
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   (B) For landscape irrigated through dedicated or residential meters or 
connections, water efficiency equivalent to the standards of the Model 
Water Efficient Landscape Ordinance set forth in Chapter 2.7 (commencing 
with Section 490) of Division 2 of Title 23 of the California Code of 
Regulations, as in effect the later of the year of the landscape's installation 
or 1992. An urban retail water supplier using the approach specified in this 
subparagraph shall use satellite imagery, site visits, or other best available 
technology to develop an accurate estimate of landscaped areas. 


   (C) For commercial, industrial, and institutional uses, a 10-% reduction in 
water use from the baseline commercial, industrial, and institutional water 
use by 2020. 


 


Method 3 – Hydrologic Urban Retail GPCD Water Use Target.  This method is 
specified in the legislation as follows:  


(2) Ninety-five % of the applicable state hydrologic region target, as set forth 
in the state's draft 20x2020 Water Conservation Plan (dated April 30, 
2009). If the service area of an urban water supplier includes more than 
one hydrologic region, the supplier shall apportion its service area to each 
region based on population or area. 


 


Method 4 –Water Use Reduction Target GPCD by Accounting for Conservation Devices 
The legislation also specified that the fourth method was to be developed by the Department of Water 
Resources (DWR). The “provisional” version of the Target Method 4 was developed by the DWR and 
made available on February 18, 2011, and DWR has the option of updating it in 2014.  
 
The base daily per capita water use is a combined total of three separate sectors for the purpose of 
Target Method 4: 


1. Residential indoor 
2. Commercial, Industrial, and Institutional (CII) 
3. Landscape water use, water loss, and other unaccounted-for water 


 
Residential indoor use can be computed with historical records of conservation device installation; 
there is also an alternative default method for computing residential indoor use (70 GPCD). 
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2. Data: Components of RCWD Gross Water Use and Service Area Population 


 


 


RCWD staff provided the measures of source water volume and population needed to compute 
historical Gross Water Use (Gross Water Use = (Water Entering System) – (Recycled Water Use) - (Long-
term Storage) - (Delivery to Other Suppliers) - (Delivery to Agriculture)) and Daily Per Capita Water Use.  
 


On the following page, Table 1 provides the historical RCWD Source Water Volumes and Table 2 
provides the historical RCWD Population. RCWD Service Area Population data derive from Western 
Municipal Water District and Eastern Municipal Water District estimates of population within the 
RCWD service area using U.S. Census Bureau estimates and Geographical Information Systems (GIS) to 
spatially allocate to the service area. Appendix A provides the RCWD Population Methodology with a 
narrative of how the population estimates were developed. 
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Rancho California Water District: Water Source Volumes


SOURCE 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010


Imported AF AF AF AF AF AF AF AF


Treated 13,420                22,359    23,691    19,206    22,842    33,621    26,070    33,765    32,190    41,312    29,921    35,969    47,479    38,858    34,289    26,993    


Untreated
1


GW Recharge/GW Recovery -                      -          -          1,322      8,307      18,277    19,997    15,078    15,953    16,765    15,661    17,259    16,398    12,003    16,223    12,187    


Groundwater 31,452                34,826    36,008    26,649    29,720    20,819    21,709    26,270    21,235    21,115    20,798    23,441    23,644    26,495    23,552    24,556    


Surface -                      -          -          -          -          -          -          -          -          -           -          -          -          -          -          -          


Recycled 1,698                  2,054      2,567      2,142      2,736      2,719      2,446      3,255      2,610      4,269       3,459      3,685      4,608      3,642      3,666      3,829      


Subtotal 46,570                59,239    62,266    49,319    63,605    75,436    70,222    78,368    71,988    83,461    69,839    80,354    92,129    80,998    77,730    67,565    


EXCLUDED USES


Recycled 1,698                  2,054      2,567      2,142      2,736      2,719      2,446      3,255      2,610      4,269       3,459      3,685      4,608      3,642      3,666      3,829      


Potable Reuse -                      -          -          -          -          -          -          -          -          -           -          -          -          -          -          -          


L/T Storage -                      -          -          -          -          -          -          -          -          -           -          -          -          -          -          -          


Convey to Others2 127                     89            141         113         122         174         130         180         146         181          160         204         219 586 563 360


Ag Use3 21,807                26,526    25,857    19,198    24,618    29,261    25,488    28,711    24,880    28,541    20,102    24,210    28,510    22,038    19,674    16,730    


Process Water -                      -          -          -          -          -          -          -          -          -           -          -          -          -          -          -          


Subtotal 23,632                28,669    28,565    21,453    27,476    32,154    28,064    32,146    27,636    32,991    23,721    28,099    33,337    26,266    23,903    20,919    


TTL GROSS WATER USE 22,938                30,570    33,701    27,866    36,129    43,282    42,158    46,222    44,352    50,470    46,118    52,255    58,792    54,732    53,827    46,646    
1 Used for groundwater recharge 


3 Excludes Ag Domestic 


2 Water conveyed outside the RCWD distribution system, including agreements with EMWD, WMWD and Pechanga Reservation. 


 


Table 1: RCWD Source Water Volumes and Excluded Uses - 1995-2010 


 


 
RCWD Service Area Population* Actual


1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010


Eastern Municipal Water District 47,381       51,926       55,930       60,313       64,737         74,624         78,030         87,550         89,894         92,221         94,779    104,864  107,781  110,079  110,733  111,387      


Western Municipal Water District 7,120          7,438          7,755          8,071          8,458           12,604         13,114         14,255         15,688         17,487         18,705    20,075    20,847    21,390    21,608    22,304         


Total 54,501       59,364       63,685       68,384       73,195         87,228         91,144         101,805      105,582      109,708      113,484  124,939  128,628  131,469  132,341  133,691      


No Exclusions -              -              -              -              -               -               -               -               -               -               -           -           -           -           -           -               


Total Service Area Population 54,501       59,364       63,685       68,384       73,195         87,228         91,144         101,805      105,582      109,708      113,484  124,939  128,628  131,469  132,341  133,691      


*See Appendix A:RCWD Population Methodology  


Table 2: RCWD Service Area Population -- 1995-2010 
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Calculations: Daily Per Capita Use  
 


The next step is to calculate the annual GPCD history—“daily per capita use” — that will be 
used to calculate the Baselines. Table 3 provides the Daily Per Capita Use.  
 


 


Year


Water 


Entering 


System      


(AFY)


Recycled 


Water 


(AFY)


Long 


Term 


Storage      


(AFY)


Delivery to 


other 


Suppliers 


(AFY)


Delivery to 


Agriculture 


(AFY)


Gross 


Water Use 


(AFY) Population


GPCD History- 


"Daily Per 


Capita Use"


1995 46,570 1,698 0 127 21,807 22,938 54,501 375.7


1996 59,239 2,054 0 89 26,526 30,570 59,364 459.7


1997 62,266 2,567 0 141 25,857 33,701 63,685 472.4


1998 49,319 2,142 0 113 19,198 27,866 68,384 363.8


1999 63,605 2,736 0 122 24,618 36,129 73,195 440.7


2000 75,436 2,719 0 174 29,261 43,282 87,228 443.0


2001 70,222 2,446 0 130 25,488 42,158 91,144 412.9


2002 78,368 3,255 0 180 28,711 46,222 101,805 405.3


2003 71,988 2,610 0 146 24,880 44,352 105,582 375.0


2004 83,461 4,269 0 181 28,541 50,470 109,708 410.7


2005 69,839 3,459 0 160 20,102 46,118 113,484 362.8


2006 80,354 3,685 0 204 24,210 52,255 124,939 373.4


2007 92,129 4,608 0 219 28,510 58,792 128,628 408.0


2008 80,998 3,642 0 586 22,038 54,732 131,469 371.7


2009 77,730 3,666 0 563 19,674 53,827 132,341 363.1


2010 67,565 3,829 0 360 16,730 46,646 133,691 311.5


Table 3: GPCD Computed from Measures of Gross Water Use and Population 


 







 
RCWD Analysis of SBx7-7 GPCD Requirements 
 


Page 12 


 


 
Calculations: 5-Year Baseline and CWC Section 10608.22 Minimum Reduction 
Requirement  
 


The next step is to calculate the Minimum GPCD Reduction Requirement per Section 10608.22, 
for a 5-year period ending no sooner than Dec. 31, 2007 or later than Dec. 31, 2010.  Table 4 
displays the selected 5-year Base Period from 2003-2007 as providing the least binding 
minimum (or restated, the maximum allowable minimum reduction requirement) of 366.7 
GPCD [=386.0 GPCD*(1 - 5 %)] or 95% of the 5-year base period average.   


2003-2007 386.0


2004-2008 385.3


2005-2009 375.8


2006-2010 365.5


5 
Ye


ar
 


A
ve


ra
ge


Section 10608.22 Minimum Reduction Requirement


GPCD


Values RCWD


Base Period 2003-2007


Base GPCD 386.0


Max. Allowable Target 366.7  


Table 4: Minimum GPCD Reduction Requirement 


 
Calculations: 10-Year Baseline and Method 1 Water Use Reduction Target 


 
The previously sited “Methodologies Report” (in footnote #1) defines the allowable methods 
for calculating the Water Use Reduction Targets under the four methods. Under Method 1, for 
example, there are seven possible baseline periods. To allow the RCWD to easily evaluate the 
different baselines and resulting GPCD targets using SBx7-7 methods, we utilized a spreadsheet 
model to automate the calculation of base daily per capita water use and 2020 targets.  
 
Table 5 provides all possible 10-year Baselines and shows that the optimal 10-year Base Period 
is from 1996-2005 because it provides the highest 2020 Water Use Reduction Target of 332.7 
GPCD [=415.9 GPCD*(1 - 20 %)].   


 


1995-2004 415.9


1996-2005 414.6


1997-2006 406.0


1998-2007 399.6


1999-2008 400.3


2000-2009 392.6


2001-2010 379.4


10
 Y


ea
r 


A
ve


ra
ge


GPCD


Values RCWD


Base Period 1995-2004


Base GPCD 415.9


2020 Target 332.7


Exceeds Max. Allowable FALSE


Final Target 332.7


Section 10608.20 (b)(1) Target: 80% of 


Baseline Per Capita Daily Water Use


 


Table 5: Method 1 – Water Use Reduction Target 
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Calculations: Method 2 Water Use Reduction Target, Performance Standards 
 


The “Methodologies Report” specifies summing performance standards for three types of 
customer water use: 


1. Efficient Residential Indoor Use (Methodology 5): A provisional standard of 55 
GPCD is allowed.  


2. CII Water Use (Methodology 7): A baseline CII per capita water use is established 
over a ten year period and 90% of this baseline average CII per capita water use 
is the CII performance standard. 


3. Landscape Water Use (Methodology 6): The “Methodologies Report” 
Methodology 6: Landscaped Area Water Use requires identifying the applicable 
Model Water Efficient Landscape Ordinance (1992 or 2009) for each parcel, 
estimating the irrigated landscaped area for each parcel, determining the 
reference evapotranspiration (ET) for each parcel, finding the Maximum Applied 
Water Allowance (MAWA) to calculate annual volume of landscaped area water 
use, and finally converting annual volume into per capita terms.   


 
Table 6 displays the result of these calculations as a Method 2 Target in 2020 of 298.2 GPCD. 
Appendix B provides additional details of how this performance standard is calculated. 
 
 


GPCD Values RCWD California Water Code Citation


Efficient Indoor Residential GPCD 55.0 Section 10608.20 (b)(2)(A)


CII Water Use GPCD 36.8 Section 10608.24 (d)(1)(B)
Landscape Water Use GPCD 206.4 Section 10608.20 (b)(2)(B)
Performance Standard, 2020 GPCD 298.2


 


Table 6 Target Calculation – Method 2 Target, Performance Standards 


 
Calculations: Method 3 Water Use Reduction Target 
 


The third method for calculating Water Use Reduction Targets uses 95 % of the applicable state 
Hydrologic Region Target as stated in the State’s April 30, 2009 draft 20x2020 Water 
Conservation Plan. RCWD lies in the South Coast Hydrologic Region, with a Hyrologic Region 
Target of 149 GPCD.  
 
Table 6 displays the result of these calculations as a Method 3 Target in 2020 of 141.6 GPCD 
(149*0.95). 
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GPCD


Values RCWD


Hydro Region South Coast


Base GPCD 415.9


2020 Target 141.6


Exceeds Max. Allowable FALSE


Final Target 141.6


Section 10608.20 (b)(3) Target: 95% of State Hydrological Region 


Target As Set Forth in State's Draft 20x2020 Water Conservation 


Plan (dated April 30, 2009)


 


Table 7: Method 3 – Hydrologic Region Urban Retail GPCD Water Use Target 


 


Calculations: Method 4 Water Use Reduction Target – Flexible  
 


The “provisional” version of the Target Method 4 was developed by the DWR and made 
available on February 18, 2011. The base daily per capita water use is a combined total of three 
separate sectors for the purpose of Target Method 4: 


1. Residential indoor water use savings 
2. Commercial, Industrial, and Institutional (CII) water use savings 
3. Landscape water use and water loss and other unaccounted-for water savings 
 


Residential indoor use can be computed with historical records of conservation device 
installation; there is also an alternative default method for computing residential indoor use (70 
GPCD). Table 8 displays the result of these calculations as a Method 4 water use target in 2020 
of 330.8 GPCD. Appendix C provides additional details of how the Method 4 water use target 
performance standard is calculated. 
 
 
 


GPCD Values RCWD


1995-2004 Baseline GPCD 415.9


Target Savings GPCD 85.1


Computed 2020 Target GPCD 330.8


Final 2015 Target 373.4


Final 2020 Target 330.8  


Table 8 Target Calculation – Provisional Method 4 Target 







 


Page 15 


 
 


 
3. Target Methods GPCD Analysis  


 
The Methodologies Report interpreting SBx7-7 states, “Gross water use equals the total volume 
of water, whether treated or untreated, entering the distribution system of an urban retail 
water supplier . . .” (SBx7-7 Methodologies, p.14). As allowed under SBx7-7, Agricultural Water 
Use, recycled water use, and conveyed water for use by another urban water supplier have 
been excluded. It should be noted that SBx7-7 was originally intended to establish water 
reduction targets for retail urban water use. Figure 1 shows the historical calculation of GPCD 
based on Gross Water Use as defined in SBx7-7. 
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Rancho California Water District GPCD Analysis:
SBx7-7   20x2020


SBx7-7 Gross Water Use (GPCD)


Optimal Base Years (1995-2004)


80% of Optimal Baseline


Min Reduction 2003-2007 Base


20x2020 Water Use Reduction Targets


374.3
GPCD


332.7
GPCD


415.9


 
Figure 1: Rancho California Water District GPCD Analysis 


The baseline GPCD period depends on the historical use of recycled water.  If recycled water 
use comprised at least 10% of 2008 retail delivery, then the baseline is the average GPCD for a 
continuous 10- to 15-year period ending no earlier than December 31, 2004 and no later than 
December 31, 2010 (42 different baseline periods possible).  If recycled water comprised less 
than 10% of retail delivery, as is the case for RCWD, the average GPCD is for a continuous 10-
year period ending no earlier than December 31, 2004 and no later than December 31, 2010 (7 
different baseline periods possible). 
 


(1997=FY1996-97) 







 
RCWD Analysis of SBx7-7 GPCD Requirements 
 


Page 16 


 


Among the 10-year baseline periods, the best choice for RCWD is 1996-2005 (see also the 
Target Calculator that accompanies this report).  The lavender colored line in Figure 1 also 
shows the calculated 20% reduction from this baseline (“80% of Optimal Baseline”).  SBx7-7 
also includes a provision for minimum GPCD reduction, which does not apply if baseline GPCD is 
at or below 100 GPCD.  A water supplier must reduce GPCD by 5% of average GPCD for the 5-
year period ending no earlier than December 31, 2007 and no later than December 31, 2010 (4 
different baseline periods possible).  The red line in Figure 1 shows the Minimum Reduction 
Requirement based on the years 2003 through 2007 of 366.7 GPCD (Table 4).  The Minimum 
Reduction Requirement is not a limiting factor for RCWD under SBx7-7. Since the Targets from 
the other 3 methods are all lower, any one of these would be more difficult Targets to comply 
with. Hence, the “optimal” or best available choice is for RCWD is to comply with an 80% of 
Baseline GPCD option. 
 
Figure 1 also shows how the baseline calculations are used to calculate the SBx7-7 2020 target 
and the interim target (2015) required.  The points labeled “20x2020 Water Use Reduction 
Targets” show the selected Method 1 Interim 2015 Target (374.3 GPCD) and 2020 Target (332.7 
GPCD). 
 


4. Conclusions 


 
Potential RCWD Water Use Targets were calculated under the the four method options defined 
in the SBx7-7 Methodologies Report. Method 1 yielded the highest GPCD Target for RCWD.  
These higher targets in the compliance years  (2015 and 2020) will take less effort to comply 
with. In 2015 and 2020, the established GPCD Targets will be compared to “Compliance Daily 
Per Capita Use”; Gross Water Use expressed in GPCD in those specific years.   
 
The Targets estimated by Methods 2, 3, and 4 were rejected because they are lower and would 
be more difficult to comply with. Methods 2 and 4 were closer to Method 1.  Water Use Targets 
calculated under Hydrologic Region Method 3 were not favorable to RCWD due to its location 
in the hot and dry portion of a predominantly cool hydrologic region (South Coast). Table 9 
shows the GPCD Target for each Method.  
 


Method Name 20X2020 GPCD Target 


1  80% of “Baseline” Use 332.7 


2  Sum of specified performance standards 298.2 


3 95% of DWR Hydrologic Region Target – South 
Coast 


141.6 


4 Historical Conservation 330.8 


 
Table 9: GPCD Target for Each Method 


Due to recent climatic and economic conditions , RCWD’s measured 2010 GPCD (311.5) is 
currently lower than the 2020 Target required under SBx7-7.  However, water demand in 2010 
is known to be suppressed due to cool wet weather and the effects of the economic recession.  
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When more appropriately compared to the average GPCD (365.5 GPCD) of the previous 5 years 
(2006-2010) 72, one could conclude that a substantial water demand reduction is still needed.  
 
Additionally, RCWD has invested substantially in recycled water as demonstrated by the 
increase in recycled water deliveries from 1,698 AF in 1995 to 3,829 AF in 201073.  However, the 
SBx7-7 definition of Gross Water Use subtracts out all recycled water and thereby recognizes its 
benefits explicitly.


                                                           
72


 Table 4, 5-Year Average, 2006-2010 
73


 These recycled water deliveries do not exceed the threshold of 10 % of 2008 retail delivery that would allow a 
baseline period up to 15 years.   
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Appendix A – RCWD Population Methodology 
 


RCWD Population estimates used “Methodology 2: Services Area Population” for  Category 2 
Water Suppliers as specified in the October 1, 2010 “Methodologies for Calculating Baseline and 
Compliance Urban Per Capita Water Use” (Methodologies Report); Coordinated with our 
wholesale water agencies for use of data; confirmed population is generally consistent with 
RCWD Engineering Department demand projections based on land use.  


WMWD 
- 1990-
2009 


       Downloaded Population data from the California Department of Finance, and 
calculated the percentage increase on Yearly basis for all cities and the 
unincorporated areas for the years 1990 through 2009.  


        Downloaded Census Data for the population centroid (blockpop) for the Blocks for 
the 2000 Census data.


        Downloaded the blocks for the 1990 Census data and created a point feature using 
the polygon centroid.


        Created a layer that combined all the Cities with the City Sphere and proposed annex 
areas.


        Using the newly created City Sphere layer, the block points were then selected based 
on their location and then increased the same percentage as the Department of 
Finance population numbers increased.


  For example, all points that fell within the City of Riverside and its sphere area 
were increased a calculated percentage based on that city's growth for each 
year. 


  All population points that fell outside of the City area were given the population 
growth number for the unincorporated area for each year. 


        The 1990 and the 2000 populations for the census data are the only actual census 
numbers; the intermediate years were based on projected increased estimates.


        Two different data sets were used for the 1990-1999 data and the 2000-2009 data.  
This might have caused some inaccurate levels of increase in population from 1999 to 
2000 due to the different distribution of the points.


        Another possible reason for some of the population jumps from one data set to the 
other, in particular the years 1999 to 2000, might be the actual counts were 
estimated too low and your seeing the adjustment in that transition year.


  For instance, in the Retail service area for WMWD there were a large amount of 
homes that were built in 1990, so those homes would not have shown up as an 
actual count until the 2000 Census. 


         For population after 2009, WMWD used an escalator in their model throughout the 
RCWD service area to determin that amount of growth in the area. Escalators are 
included through 2035 on the Population worksheet.


EMWD 
- 1990 - 
2035 


 
EMWD has developed a Draft Population Methodology document, which they anticipate 
releasing to member agencies by mid-February 2011. Below is a brief narrative based on 
discussion with Elizabeth Lovsted, P.E., Senior Civil Engineer, EMWD.  
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  EMWD used the Riverside County Center of Demographic Research (CDR), part 
of Transportation and Land Management Agency Administrative Services, for 
their foundational population and housing information.  


 


  EMWD then applied EMWD GIS database information on planned/proposed 
development projects as a guide for growth. 


 


  For the years in between the 1990 and 2000 Census data, EMWD identified a 
growth rate from the Department of Finance for cities in close proximity to 
particular service areas and applied that rate to the member agency for each 
incremental year. For RCWD, they looked at the City of Temecula DOF growth 
rate for each year between 1990 and 2000 and applied that to the RCWD service 
area for the years 1991 through 1999.  


 


  For the years in between 2001 and 2015, they used Riverside County CDR 
foundational information and then applied a growth rate based on 
proposed/planned projects.  


 


  EMWD did not specifically look at land use data since the cities within their 
service area are mostly built out. EMWD identified that there are 160,000 DU's 
across EMWD, which they assumed will be the majority of development across 
the District service area.  
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Appendix B – Method 2 Targets, Calculation Details 
 


Table 10 provides an overview of the Calculations details behind the Method 2 Target , 
Performance Standard. Method 2 calculates a 2020 Target as the sum of performance 
standards for each of three types of water use: indoor residential use; commercial, industrial, 
and institutional water uses, and landscaped area water use. Each step is explained further 
below. 
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Step 1. Efficient Residential Indoor Use


Default Residential per Capita Water Use 55 Efficient Residential Indoor Use, GPCD


Step 2. Calculation of CII Water Use


CII Water Use (Average of 1996-2005 Baseline Period) 4,000 CII Water Use, Acre-Feet


Baseline CII Per Capita Use: 40.88      CII Water Use, GPCD


Effioient CII Per Capita Use = Baseline CII Per Capita Use * .9 = 36.79      Efficient CII Water Use, GPCD


Step 3. Calculation of Landscape Water Use
1 Assign applicable Model Water Efficient Landscape Ordinance (MWELO, 1992 or 2009) to each Parcel


2 Estimate Landscaped Area for each parcel (319 parcels with a Service Begin date post 1/1/2010, 37,582 parcels before)


Note that RCWD measures landscape areas per Methodology 6 of the Methodologies Report (Field, GIS, and 


sampling to estimate LA for some small parcels.)


3 Reference ET for Rancho Division is 53.88, Santa Rosa Division is 50.52 inches as estimated by local weather stations and 


spatially allocated Reference ET provided by a vendor.


4 Calculate Maximum Applied Water Allowance (MAWA) from applicable MWELO (1992 or 2009) for each parcel


Parcels MAWA MAWA Formula


MAWA_2010 319 14,281,219 = (ETo) (0.62) [(0.7 x LA) + (0.3 xSLA)]


MAWA_1992 37582 10,057,322,264 = (ETo) (0.62) (0.8 x LA)


Total 10,071,603,483 Total annual Landscaped Area Water Use, GY


133,691 Service Area Population, 2010


5 Convert to GPCD 206.40 Landscape Area Water Use, GPCD


Step 4. Calculation of Performance Standard


Assumed 


Indoor 


Residential 


per Capita


Water Use


GPCD


CII per


Capita


Water


Use


GPCD


Estimated


Landscape


Water Use 


GPCD


Urban


Supplier


Performance 


Standard, 


2020


+ + =


55.0 36.8 206.4


Rancho 


California 


Water 


District


298.2


Target Calculation -- Method 2 Target, Perfomance Standards


 
Table 10: Target Calculation – Method 2 Target, Performance Standards, Calculation Details 


Step 1. Efficient Residential Indoor Use  
This was taken to be the default level of efficient Residential Indoor Use, 55 GPCD, as per the 
Methodologies Report,  page 39. 


 
Step 2. Calculation of CII Water Use 
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The calculation of CII Water Use in the Method 2 Target 2020 Performance Standard follows 
“Methodology 7: Baseline Commercial, Industrial, and Institutional Water Use” from  the 
Methodologies Report,  page 46. CII water use was summarized from the RCWD records for each year 
in the baseline period. The average of the historical period was converted into a GPCD basis for 
comparability.  The level of Efficient CII Water Use for the 2020 Performance Standard is taken as 90 
% of the Baseline CII Use: 40.88 GPCD * 90% ≈ 36.8 GPCD. 


RATE USAGE USAGE USAGE USAGE USAGE USAGE USAGE USAGE USAGE USAGE Average for 


CODE RATE DESCRIPTION CY 1996 CY 1997 CY 1998 CY 1999 CY 2000 CY 2001 CY 2002 CY 2003 CY 2004 CY 2005 Baseline units


DC COMMERCIAL 789,846 889,634 822,107 1,017,650 1,173,746 1,222,788 1,337,892 1,352,390 1,511,664 1481924 1,159,964.1  


DG DOMESTIC GOLF 326,145 408,333 299,655 356,017 393,752 378,222 344,789 278,953 177,402 101009 306,427.7     


DX SCHOOLS, MISC GOV, OTHER 394,104 311,808 233,549 314,271 314,965 246,466 275,829 244,248 235,895 189762 276,089.7     


TOTAL HCF 1510095 1609775 1355311 1687938 1882463 1847476 1958510 1875591 1924961 1772695 1,742,482     HCF


ACRE FEET 3,467 3,696 3,111 3,875 4,322 4,241 4,496 4,306 4,419 4,070 4,000.2 ACRE FEET


3,571,136.9  Gl per Day


87,358 pop


 GPCD 40.88             GPCD


Source: RCWD historical records.  
Table 11-Baseline CII Per Capita Use 


Step 3. Calculation of Landscape Water Use 
The calculation of Landscape Water Use in the Method 2 Target 2020 Performance Standard follows 
“Methodology 6: Landscape Area Water Use” from  the Methodologies Report,  page 40.   
Methodology 6 requires identifying the applicable Model Water Efficient Landscape Ordinance (1992 
or 2009) for each parcel, estimating the irrigated landscaped area for each parcel, determining the 
reference evapotranspiration (ET) for each parcel, finding the Maximum Applied Water Allowance 
(MAWA) to calculate annual volume of landscaped area water use, and finally converting annual 
volume into per capita terms.   


 
Step 4. Calculation of Performance Standard 
The three performance standards for indoor residential use; commercial, industrial, and institutional 
water uses, and landscaped area water use are summed to find the Method 2 Target: 55 + 36.8 + 
206.4 = 298.2 GPCD. 
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Appendix C – Method 4 Targets, Calculation Details 
 


Table 11 provides an overview of the calculations behind the Provisional Method 4 Target, 
Water Use Reduction Target GPCD by Accounting for Conservation Devices.  The baseline daily 
per capita water use is a combined total of three separate sectors for the purpose of Target 
Method 4: 


1. Residential indoor 
2. Commercial, Industrial, and Institutional (CII) 
3. Landscape water use, water loss, and other unaccounted-for water 


 
This Method calculates a 2020 Baseline as the sum of each of these three types of water 
use.The 2020 Target derives from an estimate of water savings in each type of water use. Each 
step is explained further below. 
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Step 1. Calculation of Landscape Water Use and System Water Loss


— — =


Step 2. Calculation of Savings Using BMP Calculators


+ + + =


(Alternate) Step 2. Calculation of Savings Using Default Indoor Residential Savings


+ + + =


Step 3. Calculation of Urban Water Use Targets


— =


Urban


Supplier


Rancho California 


Water District


Single


Family


Toilets


Multi


Family


Toilets


Resi-


dential


Washers


XXXX


Urban


Supplier


1995-


2004


Baseline


GPCD


Assumed 


Indoor 


Residential 


per Capita


Water Use


GPCD


CII per


Capita


Water


Use


GPCD


Rancho California 


Water District
415.9 70.0 39.7


(Alternate) STEP 2 BEING USED TO CALCULATE TARGET


Resi-


dential


Showers


Total


Savings


GPCD


XXXX


Land-


scape +


Water


Loss


Savings


21.6%


XXXX


Metering


Savings


BMP 1.3


XXXX


CII


Savings


BMP 4


XXXX


Total IR


Savings


Indoor Residential Savings Calculators


XXXX XXXX XXXX XXXX


Computed


2020 


Target


GPCD


4.0 66.1


Urban


Supplier


(alt)


Total


Savings


GPCD


85.1
Rancho California 


Water District
15.0 0.0


CII


Savings


BMP 4


Land-


scape +


Water


Loss


Savings


21.6%


Default


Resi-


dential


Indoor


Savings


Metering


Savings


BMP 1.3


Target Calculation -- Provisional Method 4 Target


Final


2020


Target


330.8


Final


2015


Target


373.3
Rancho California 


Water District
415.9 85.1 330.8


Less Than


95% of


5-Year


Baseline


TRUE


306.2


Estimated


Landscape


Water Use and


System Water Loss


GPCD


Urban


Supplier


1995-


2004


Baseline


GPCD


Total


Savings


GPCD


 
Table 12: Target Calculation – Provisional Method 4 Target, Calculation Details 


Step 1. Landscape Water Use and System Water Loss.  
 
Method 4 differs from the Method 2 water use target performance standard by imputing an 
estimate of Baseline Landscape Water Use as the amount remaining from Total Baseline GPCD 
Use after Residential Indoor and CII Water Use are subtracted. Residential indoor use can be 
computed with historical records of conservation device installation; there is also an alternative 
default method for computing residential indoor use (70 GPCD). CII Water Use in the 
Provisional Method 4 Target Calculator is taken as the midpoint (year 1999) CII Water Use from 
the Baseline Period. The amount remaining from Baseline Use after Indoor Residential Water 
Use and CII Water Use are subtracted is the estimate of Baseline Landscape Water Use and 
System Water Loss. 
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Step 2. Calculation of Savings. 
 


Residential indoor water savings is taken as the default of 15 GPCD. Since RCWD is already 
metered, there are no savings assumed from converting to metered water sales (BMP 1.3).  CII 
water savings (BMP 4) are taken as 10% of Baseline CII GPCD, or 4.0 GPCD. Landscape water use 
and system water loss savings are taken as 21.6% of the Baseline, or 66.1 GPCD. Total Savings is 
given by the sum of these quantities: 15+4.0+66.1=85.1 GPCD (rounding up). 
 


 


Step 3. Calculation of Urban Water Use Targets. 
 


The Urban Water Use Target under Method 4 can be found by subtracting the Total Savings 
from Baseline GPCD: 415.9-85.1 = 330.8 GPCD in 2020. Since this is less than 95% of the 5-year 
Baseline, it stands as the Final 2020 Target. The comparable Final 2015 target is 373.3 GPCD. 
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APPENDIX F 
MURRIETA-TEMECULA BASIN MANAGEMENT DOCUMENTS 


 
(Included on Accompaning CD) 


 
1. Santa Margarita River Watershed Annual Watermaster Report, Water Year 2008-09, 


Charles W. Binder, Watermaster, September 2010 


2. Recommended Ground Water Production, Fiscal Year July 1, 2010 through June 30, 
2011, Rancho California Water District, January 8, 2010  


3. Permit for Diversion and Use of Water, Amended Permit 7032, Temecula Creek/Santa 
Margarita River for use in Vail Lake and District M&I by Rancho California Water District, 
April 22, 2009 and 1946 Application to Appropriate Unappropriated Water.    


4. Groundwater Management Agreement, Rancho California and Pechanga Band of 
Luiseno Mission Indians, December 21, 2006 


5. Cooperative Water Resource Management Agreement between Camp Pendleton and 
Rancho California Water District, March 2002 
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APPENDIX G 
RCWD 2005 WATER FACILITIES MASTER PLAN 


 
(Included on Accompanying CD) 
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RCWD Water Shortage Contingency Plan  


 


Section 1: Purpose and Principles of Plan  
 
1.1 Water Code 10632  
 


The Rancho California Water District (District) has developed a Water Shortage 
Contingency Plan (WSC Plan) in accordance with California Water Code 10632. 
The Water Code 10632 states that water agencies must develop a supply 
shortage contingency plan in the event of drought, water supply reductions, 
failure of water distribution system, or other emergencies. The contingency 
plan must demonstrate the ability of an agency to meet demands under a supply 
shortage of up to 50 percent. Emphasis is placed on protection of public health, 
sanitation, fire protection, and general public welfare.  
 
As such, this WSC Plan adopts regulations and restrictions on outdoor water 
use only, including domestic, commercial/institutional, parks and golf courses, and 
agriculture. Recycled water users may be exempt from some restrictions in this WSC 
Plan.  
 
1.2 MWD Water Surplus and Drought Management Plan  
 


The District currently receives approximately 65 percent of its total water supply 
(treated and untreated) from the Metropolitan Water District of Southern California 
(MWD). This imported water is delivered through water connections of the Eastern 
Municipal Water District (EMWD) and Western Municipal Water District of Riverside 
County (WMWD). Both EMWD and WMWD are member agencies of MWD, and, 
therefore, the District is subject to MWD’s plans and policies during a water 
shortage.  
 
To deal with periods of water surplus and drought, MWD developed its Water 
Surplus and Drought Management Plan (WSDM Plan). MWD strategically 
manages water in times of surplus to ensure there is an adequate supply during a 
shortage. The WSDM Plan defines surplus and shortage conditions as follows:  
 


Surplus:  
 


Supplies are sufficient to allow MWD to meet full service demands, 
make deliveries to all interruptible programs (replenishment, long-term 
seasonal storage, and agricultural deliveries), and deliver water to regional 
and local facilities for storage.  
 
Shortage:  
 


Supplies are sufficient to allow MWD to meet full service demands and 
make partial or full deliveries to interruptible programs, sometimes using 
stored water and voluntary water transfers.  
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Severe Shortage:  
 


Supplies are insufficient to meet full service demands and MWD is required 
to make withdrawals from storage, call on its water transfers, and possibly 
call for extraordinary drought conservation and reduce deliveries under the 
Interim Agriculture Water Program (IAWP). 
  
Extreme Shortage:  
 


Supplies are insufficient to meet full service demands and MWD is 
required to allocate its available imported supplies to its member agencies.  


 
The following actions represent MWD’s plan for dealing with supply shortages in 
the general order they would be implemented:  
 


1. Draw on stored water in the Diamond Valley Lake 
2. Draw on out-of-region groundwater storage 
3. Reduce/suspend discounted long-term groundwater and surface storage 


replenishment deliveries 
4. Draw on contractual groundwater storage programs within the region 
5. Draw on State Water Project terminus reservoir storage 
6. Call for extraordinary drought conservation and public education 
7. Reduce agricultural deliveries in accordance with IAWP 
8. Call on water transfer options contracts and purchase transfers on the 


spot market 
9. Allocate MWD’s firm imported supplies to its member agencies  


 
1.3 MWD Interim Agricultural Water Program (IAWP)  
 


RCWD provides water service to approximately 1,700 Agriculture and 
Agriculture/Domestic accounts. In 2003-2004, the District delivered a high volume of 
approximately 29,000 acre-feet (AF) of IAWP water to these customers.  
 
The IAWP offers surplus water to Southern California's agricultural industry at 
discounted water rates. MWD’s Administrative Code generally defines agriculture 
under the IAWP as water used for growing or raising agricultural, horticultural or 
floricultural products for the purposes of commerce, trade or industry, or for use by 
educational or correctional institutions, on parcels where greater than one acre is 
used exclusively for the aforementioned purposes. It applies to both the growing 
of crops and raising of livestock and fowl for human consumption or market. These 
agricultural water supplies will be interrupted as part of MWD's shortage actions. 
MWD will work with IAWP participants to provide as much advance warning of 
interruption as possible. The IAWP reflects current policies toward agricultural water 
users.  
 
According to MWD’s IAWP Reduction Guidelines, MWD has the right to 
discontinue surplus water service in whole or in part with one year’s written notice. 
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After an agency participant is given a notice of discontinuation, MWD’s General 
Manager may reduce IAWP deliveries up to 30 percent prior to any urban water 
allocation action under the WSDM Plan.  
 
The timing of potential reductions in IAWP deliveries, as a dry year supply measure is 
important to note as Colorado River and State Water Project (SWP) supplies are 
determined annually on a calendar year basis. The initial SWP supply allocation is 
estimated in December; however, the supply remains uncertain and may not be 
finalized until May or June. A lead-time between the time that Metropolitan issues a 
notice of a reduction in agricultural deliveries under the IAWP and when the 
reductions begin is necessary for the member agencies to communicate and 
implement plans with their retail agencies and/or IAWP participants. As a result, 
Metropolitan’s notification protocol includes a 60-day period between the time 
when Metropolitan notifies agencies of the reduction and when the reduction 
actually occurs.  
 
Since a call for reduction in IAWP deliveries would typically occur after an extended 
dry period, monthly IAWP usage targets for the upcoming reduction period should 
be based on IAWP water usage in a prior dry year (Baseline). This Baseline will 
remain in place for the period in which the IAWP reduction is in effect, and for 
droughts continuing into successive years.  
 
Metropolitan will monitor reduction performance on a monthly basis, but assess 
penalties at six-month intervals. At the end of each six-month period, Metropolitan 
will assess financial penalties for IAWP water over-use (debits) or issue credits for 
IAWP water under-use. Member Agencies demonstrating IAWP use below their 
usage targets during the first six-months (under-use) of the reduction period will be 
able to carry forward the under-use amount as a credit into the second six-month 
period. Should the agency incur a debit in the second six month period, its over-use 
would be reduced by credits carried forward from the first six-months. However, 
should the IAWP reductions continue beyond one year, credits from the first, and 
second six-month periods would not carry forward into a successive year. Credits 
would revert to zero at the end of each twelve-month period.  
 
Actual IAWP water consumption will be measured every six months. If an agency 
used less water than it was allotted it receives a credit that carries over into the 
next six month period. If the agency used more water than it was allotted via the 
established baseline then it is assigned a debit. If an agency uses more water than it 
is allotted they have to pay MWD’s penalty rate for the amount of water over the 
established baseline.  
 
1.4 Principles of District’s Water Shortage Contingency Plan  
 
The overall principle of the District’s WSC Plan is to reliably meet water 
demands during shortages caused by droughts, supply reductions, and 
emergency conditions. The WSC Plan recognizes the following priorities for 
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potable water:  
 


1. Public safety, health and welfare  
2. Economic sustainability  
3. Quality of life for the District’s customers  
 


The potable water use regulated and/or prohibited under this WSC Plan is 
considered to be non-essential use. Continued use of such water during times of 
water shortage or other emergency supply conditions are deemed to constitute a 
waste of water and will be subject to appropriate penalties as described in Section 
4 of this WSC Plan.  
 
In the event that the reduction in water sales as a result of implementation of the 
WSC Plan negatively impacts the coverage of the District’s fixed costs obligations, 
the District will utilize its drought reserves (see Section 5 of this WSC Plan).  
 
1.5 Public Notice and Coordination with Other Water Agencies  
 


The District will periodically provide the public with information about the WSC 
Plan, including its implementation. Such information will include, but not be 
limited to, stages of action, restrictions on water use, water-saving tips, and 
potential penalties for noncompliance of WSC Plan. In addition, the District will 
coordinate its implementation of its WSC Plan with the Metropolitan Water 
District of Southern California and the Eastern and Western Municipal Water 
Districts. This will be necessary to ensure efficient regional water management 
during periods of water supply shortage.  
 
Example Local Media Outlets:  
 


KZSW TV Channel 27 Television 


The Press Enterprise Newspaper & Online 


The Californian Newspaper & Online 


The Business Press Newspaper  


Valley News Newspaper  
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Section 2: Authorization and Application of WSC Plan  
 
2.1 Authorization of WSC Plan 
 


The water shortage contingency measures of this WSC Plan shall apply to all 
persons, customers, and property using water provided by the District. The terms 
“persons” and “customers” used in this WSC Plan include individuals, home and 
property owners, corporations, businesses, agencies, associations, and all  
other legal entities.  
 
A declaration by the Board or the General Manager of a water shortage condition as 
outlined below shall be made by public announcement and shall be published in a 
newspaper of general circulation. The declaration shall become effective 
immediately upon such publication.  
 
There are two basic conditions which can trigger the declaration of the WSC Plan:  
 


Condition No. 1: Long and Short Term Water Supply Deficiencies  
 


As outlined in Water Code 10632, the District’s General Manager shall 
request the Board of Directors (Board) to authorize and implement 
provisions of the WSC Plan, which declares that the demand for District 
water is anticipated to be in excess of water supply. The request shall be  
made at a regular or special meeting of the Board where findings will dictate 
the necessity, if any, to implement the measures of the WSC Plan. The 
Board will have the authority to initiate or terminate any of the measures 
described in the WSC Plan.  
 


Condition No. 2: Emergency Water Shortage Response  
 


Emergency water shortages are defined as an unexpected event that 
prevents adequate water to be delivered to customers due to a problem in the 
District’s water distribution system. By adopting this WSC Plan, the Board 
authorizes the General Manager to declare the extent of the water shortage 
emergency and to indicate which measures of the WSC Plan are needed.  


 
2.2 Criteria for Water Shortage Stages  
 


The District will continue to monitor water demands and supplies on a regular basis 
and shall determine when conditions warrant initiation or termination of each stage 
of the WSC Plan as follows:  
 


Stage 1 – Water Watch:  The term Water Watch acknowledges that while 
near term regional supply and storage conditions may from time to time improve 
due to wet weather, there are continued long term challenges that warrant 
continued wise and efficient use of water.  These include ongoing regulatory 
restrictions on pumping from the Bay-Delta region for the State Water Project, 
which makes up a significant portion of RCWD’s imported water supply.  In 
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addition, our mediterranean climate and average rainfall of 14 inches in our 
service area make ongoing efficient water use imperative.  RCWD and other 
retail water agencies in California have been mandated by the state to work with 
customers to achieve a 20 percent reduction in per capita water use by the year 
2020. Under Stage 1 conditions, customers are requested to continue to use 
water efficiently, maximize recycled water use, practice sensible voluntary water 
conservation and take advantage of the District’s indoor and outdoor water 
conservation incentive programs to eliminate water waste.  It should also be 
noted that water waste is in violation of California Law and District’s Water Waste 
Prohibition Ordinance at any Stage.  Agricultural customers participating in the 
MWD IAWP program shall comply with the ongoing terms of the program during 
its multi-year phase out.  RCWD will set water budgets for IAWP participants at 
the level permitting by the MWD program terms and declared MWD supply 
conditions as they relate to the IAWP.  


.  
Stage 2 – Water Alert: There is a probability that the District may not be able 
to meet all of the water demands of its customers. This may correlate to 
MWD’s WSDM Plan stage of “Shortage” and the MWD Allocation Plan’s 
Regional Shortage Level 1 through 2, or may mean local groundwater levels 
are lower than normal. Expected water shortages for the District’s municipal 
and industrial (M & I) customers are less than 10 percent. Additional voluntary 
conservation measures will be called upon during this stage. During this 
stage it is anticipated that the District’s agricultural customers will be asked to 
comply with reduction plans, mandatory certification and allocations 
designed to meet MWD’s IAWP first level requirements. AG Request for 
Variance Forms will be considered but not guaranteed during Stage 2. Some 
nonessential outdoor water-use restrictions in the residential and commercial 
sectors may be implemented.  
 
Stage 3 – Water Warning: Water supplies are not sufficient to meet the 
District’s M & I demands by more than 10 percent, but less than 20 percent. 
This may correlate to MWD’s WSDM Plan stage of “Severe Shortage” and the 
MWD Allocation Plan’s Regional Shortage Level 3 through 4. During this 
stage it is anticipated that the District’s agricultural customers will comply 
with additional IAWP demand restrictions including 10 and 20-percent 
reductions to site-specific allocations. AG Request for Variance Forms will 
NOT be considered during Stage 3 EXCEPT for AG-Domestic customer 
health and safety reasons. Some restrictions on certain non-essential 
outdoor residential, commercial and landscape water use will be 
implemented. Financial penalties for non-compliance of such restrictions will 
be imposed. Declaration of stage 3 will trigger the New Water Demand Off-
set Program (NWDOP). 
 
Stage 4 – Extreme Water Warning: Water supplies are not sufficient to 
meet the District’s M & I demands by more than 20 percent, but less than 
30 percent. This may correlate to MWD’s WSDM Plan stage of “Extreme 
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Shortage” and the MWD Allocation Plan’s Regional Shortage Level 5 through 
6. During this stage the District’s agricultural customers will comply with 
additional IAWP demand restrictions that may include 45 and 60-percent 
reductions to site-specific allocations and urban landscapes will greatly 
reduce water use. AG Request for Variance Forms will NOT be considered 
during Stage 4 EXCEPT for AG-Domestic customer health and safety 
reasons. If this stage is the result of an extended drought and has been 
triggered by Condition No. 1 of Section 2 of this WSC Plan, the District will 
explore increased conservation incentives for demand management 
measures that will have immediate and substantial impacts on water 
demands. More severe restrictions on non-essential outdoor water use 
will be implemented. Significant financial penalties for non-compliance 
of such restrictions will be imposed.  
 
Stage 5 – Water Emergency: Water supplies are not sufficient to meet the 
District’s M & I demands by more than 30 percent. This may correlate to 
MWD’s WSDM Plan stage of “Extreme Shortage” and the MWD Allocation 
Plan’s Regional Shortage Level 7 through 10 or may be as a result of an 
emergency situation resulting in the inability of the District’s water distribution 
system to deliver all of the District’s supply. During this stage the District’s 
agricultural customers will greatly reduce water consumption for all crops, or 
might even be discontinued. AG Request for Variance Forms will NOT be 
considered during Stage 5 EXCEPT for AG-Domestic customer health 
and safety reasons. Restrictions on all non-essential outdoor water use 
will also be implemented. Severe financial penalties for non-compliance of 
such restrictions will be imposed.  
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Section 3: Supply Shortage Contingency Measures  
 
The following represents the shortage contingency measures the District will 
impose for its domestic (household), commercial/institutional, and agricultural 
customers. Through timely communication, using various local media outlets, the 
District will provide updates regarding supply conditions and WSC Plan Stages. 
The District is not responsible for any customer issues that may arise from the 
implementation of the WSC Plan or adjustment in timing of the WSC Plan’s Stages.  
 
3.1 Domestic (Household) Customers  
 
Stage 2 – Water Alert (M & I shortage under 10 percent):  
 
The following voluntary measures will be requested:  
 


Outdoors  
 


1. Irrigate lawns and landscape only between 8:00 p.m.  and 7:00 a.m. 
(customers with weather-based irrigation controllers will be exempt from 
this requirement). 


2. Eliminate sprinkler overspray from driveways and sidewalks. Divide 
irrigation runtimes into multiple cycles to eliminate run-off water that leaves 
the landscaped area. 


3. Install a self-adjusting “Smart” irrigation controller. Ensure the controller 
has a manual mode that will allow compliance with higher stages of this 
water shortage plan.   


4. Tune-up your irrigation system by checking for and repairing leaks and 
damaged sprinklers.   


5. Use a broom instead of a hose to clean driveways, sidewalks and other 
hardscape surfaces. 


6. Refrain from using decorative fountains unless they are equipped with a 
recycling system. 


7. Do not allow hoses to run while washing vehicles. Use a bucket or a hose 
with automatic shutoff valve. 
 


Indoors  
 


1. Wash only full loads of laundry and/or dishes. 
2. Fix leaky faucets. 
3. Shorten showers and turn off faucets while brushing teeth or shaving. 
4. No penalties or mandatory restrictions will be imposed during this stage.  
 


Stage 3 – Water Warning (M & I shortage from 10 to 20 percent):  
 
The following mandatory measures will be imposed:  
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Outdoors 


 


1. Irrigate lawns and landscape only between 8:00 p.m. and 7:00 a.m. 
(customers with weather-based irrigation controllers are exempt from this 
restriction). 


2. Do not allow irrigation water to leave the landscaped area. 
3. If new landscaping must be installed, only landscaping meeting 


the specifications of  “California-Friendly” landscaping as defined by 
the Metropolitan Water District of Southern California will be allowed. 
Customer should plan new installations carefully. Newly installed plant 
materials may be unsustainable in higher stages of this water shortage 
contingency plan. Use a broom instead of a hose to clean driveways, 
sidewalks and other hardscape surfaces. 


4. Eliminate sprinkler overspray from driveways and sidewalks. Divide 
irrigation runtimes into multiple cycles to eliminate run-off water that 
leaves the landscaped area. 


5. Tune-up your irrigation system by checking for and repairing leaks and 
damaged sprinklers. 


6. Refrain from using decorative fountains unless they are equipped with a 
recycling system. 


7. Do not allow hoses to run while washing vehicles. Use a bucket or a hose 
with automatic shutoff valve. 


 


It is recommended but not mandatory that customers install a self-adjusting “Smart” 
irrigation controller and ensure the controller has a manual mode that will allow 
compliance with higher stages of this water shortage plan. 
 


Indoors  
 


1. Wash only full loads of laundry and/or dishes. 
2. Fix leaky faucets. 
3. Shorten showers and turn off faucets while brushing teeth or shaving. 


 


The declaration of a stage 3 water warning will trigger implementation of the New 
Water Demand Offset Program for new or expanded water use. See the New Water 
Demand Offset Program plan for details.  
 


Penalties for non-compliance will be imposed for flagrant or repeat violations (see 
Section 4).  
 
Stage 4 – Extreme Water Warning (M & I shortage from 20 to 30 percent):  
 


The following additional mandatory measures will be imposed:  
 


Outdoors 
 


1. Irrigate lawns and landscape only between 8:00 p.m. and 7:00 a.m. 
(customers with weather-based irrigation controllers will be exempt from 
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this requirement). 
2. Do not allow irrigation water to leave the landscaped area. 
3. If new landscaping must be installed, only landscaping meeting 


the specifications of  “California-Friendly” landscaping as defined by 
the Metropolitan Water District of Southern California will be allowed. 
Customers should plan new installations carefully. Newly installed plant 
materials may be unsustainable in higher stages of this Water 
Shortage Contingency Plan. 


4. Washing of personal vehicles at home (including autos, trucks, trailers, 
motor homes, boats or others) is prohibited.  


5. Eliminate sprinkler overspray from driveways and sidewalks. Divide 
irrigation runtimes into multiple cycles to eliminate run-off water that 
leaves the landscaped area.  


6. Tune-up your irrigation system by checking for and repairing leaks and 
damaged sprinklers. 


7. Refrain from using decorative fountains unless they are equipped with a 
recycling system. 


8. Use a broom instead of a hose to clean driveways, sidewalks and other 
hardscape surfaces. 


 
It is recommended but not mandatory that customers install a self-adjusting “Smart” 
irrigation controller and ensure the controller has a manual mode that will allow 
compliance with higher stages of this water shortage plan. 
 


Indoors  
 


1. Wash only full loads of laundry and/or dishes. 
2. Fix leaky faucets. 
3. Shorten showers and turn off faucets while brushing teeth or shaving. 


 
Penalties for non-compliance will be imposed (see Section 4).  
 
Stage 5 – Water Emergency (M & I shortage greater than 30 percent):  
 
The following additional mandatory measures imposed:  
 


Outdoors 
 


1. No irrigation of lawns, landscapes and/or ornamental gardens. Vegetable 
gardens under 5,000 square feet in area grown for personal consumption 
are exempt.  


2. Washing of personal vehicles at home (including autos, trucks, trailers, 
motor homes, boats, or others) is prohibited. 


3. Water for refilling recreational swimming pools and spas is prohibited. 
4. No replacement water may be provided for ponds or lakes. 
5. Turn off all decorative fountains and consider using any remaining water 
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to irrigate landscape.  Make sure to empty completely so standing water 
does not attract insects. 


6. Use a broom instead of a hose to clean driveways, sidewalks and other 
hardscape surfaces. 


7. Install pool and spa covers to minimize evaporative water loss and limit 
use of misting devices. 


 
Indoors  
 
1. Wash only full loads of laundry and/or dishes. 
2. Fix leaky faucets. 
3. Shorten showers and turn off faucets while brushing teeth or shaving. 


 
Penalties for non-compliance will be imposed (see Section 4). 
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3.2 Commercial/Institutional  and Landscape Customers  
 
Stage 2 – Water Alert (M & I shortage under 10 percent):  
 
The following voluntary measures will be requested: 
 


1. All Commercial/Institutional and Landscape Customers, including but not 
limited to parks, school grounds, highway medians, commercial 
landscaping, and golf courses will be restricted to irrigation 
applications between 8:00 p.m. and 7:00 a.m. These irrigators will be 
advised to adjust automatic irrigation timers according to changing 
weather patterns and landscape requirements.  
 


Customers irrigating with recycled water will be exempt from the watering 
restrictions imposed in Stage 2 provided signage on the site conforms to 
recycled water-use requirements and is clearly visible.  
 


Customers that can demonstrate the use of an active “Smart” Irrigation Controller 
that is currently on the Irrigation Association’s Smart Water Application 
Technology (SWAT) approved irrigation controller list will be exempt from the 
watering restrictions imposed in Stage 2 - 4. 


 


2. Eliminate sprinkler overspray from driveways and sidewalks. Divide 
irrigation runtimes into multiple cycles to eliminate run-off water that 
leaves the landscaped area. 


3. Install a self-adjusting “Smart” irrigation controller. Ensure the controller 
has a manual mode that will allow compliance with higher stages of this 
water shortage plan. 


4. Refrain from using decorative fountains unless they are equipped with a 
recycling system. 


5. Install pool and spa covers to minimize evaporative water loss. 
 


No penalties or mandatory restrictions will be imposed during this stage.  
 
Stage 3 – Water Warning (M & I shortage from 10 to 20 percent):  
 
The following mandatory measures will be imposed:  
 


1. All Commercial/Institutional and Landscape Customers, including but not 
limited to parks, school grounds, highway medians, commercial 
landscaping, and golf courses will be restricted to irrigation applications 
between 8:00 p.m. and 7:00 a.m.  


 


Customers who can demonstrate the use of an active “Smart” Irrigation Controller 
that is currently on the Irrigation Association’s Smart Water Application Technology 
(SWAT) approved irrigation controller list will be exempt from the watering restrictions 
imposed in Stage 2 - 4.  
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2. Recycled water customers will be exempt from Stage 3 restrictions provided 
signage on the site conforms to recycled water-use requirements and is 
clearly visible.  


3. If new landscaping must be installed, only landscaping meeting the 
specifications of “California-Friendly” landscaping as defined by the 
Metropolitan Water District of Southern California will be allowed. Customer 
should plan new installation carefully. Newly installed plant materials may be 
unsustainable in higher stages of this Water Shortage Contingency Plan. 


4. Eliminate sprinkler overspray from driveways and sidewalks. Divide 
irrigation runtimes into multiple cycles to eliminate run-off water that leaves 
the landscaped area. 


5. No hosing down driveways, sidewalks or other hardscape except for 
California Department of Health Services prescribed health and sanitary 
reasons. 


6. Commercial car wash operators will work to ensure most of the water 
used is captured and reaches the municipal wastewater system so that it 
can be recycled for reuse in community landscapes. Car wash operators 
shall work with the District to distribute discount coupons or other incentives to 
discourage the washing of vehicles in private driveways. 


7. No commercial, industrial or institutional entity shall allow the use of its 
premises for charity or fundraising car washes. 


 


It is recommended but not mandatory that customers install a self-adjusting 
“Smart” irrigation controller. Ensure the controller has a manual mode that will allow 
compliance with higher stages of this Water Shortage Plan. 
 


The declaration of a Stage 3 water warning will trigger implementation of the New 
Water Demand Offset Program for new or expanded water use. See the New 
Demand Offset Program plan for details.  
 


Penalties for non-compliance will be imposed for flagrant or repeat violations (see 
Section 4).  
 


Stage 4 – Extreme Water Warning (M & I shortage from 20 to 30 percent):  
 


The following additional mandatory measures imposed:  
 


1. All Commercial/Institutional and Landscape Customers, including but not 
limited to parks, school grounds, highway medians, commercial 
landscaping, and golf courses will be restricted to irrigation 
applications between 8:00 pm and 7:00 am. 


a. Recycled-water customers will be exempt provided signage on 
the site conforms to recycled water-use requirements and is 
clearly visible.  


b. Customers that can demonstrate the use of an active “Smart” 
Irrigation Controller that is currently on the Irrigation Association’s 
Smart Water Application Technology (SWAT) approved irrigation 
controller list will be exempt from the watering restrictions on 
irrigation.  
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2. If new landscaping must be installed, only landscaping meeting 
the specifications of “California-Friendly” landscaping as defined by 
the Metropolitan Water District of Southern California will be allowed. 
Customer should plan new installation carefully. Newly installed plant 
materials may be unsustainable in higher stages of this water shortage 
contingency plan. 


3. Eliminate sprinkler overspray from driveways and sidewalks. Divide 
irrigation runtimes into multiple cycles to eliminate run-off water that 
leaves the landscaped area. 


4. No new hydrant-construction or temporary construction meter permits will 
be issued by District. 


5. No hosing down driveways, sidewalks, or other hardscape except for 
California Department of Health Services prescribed health and sanitary 
reasons. 


6. Commercial car wash operators will work to ensure most of the water 
used is captured and reaches the municipal wastewater system so that 
it can be recycled for reuse in community landscapes. Car wash 
operators shall work with the District to distribute discount coupons or 
other incentives to discourage the washing of vehicles in private 
driveways. 


7. No commercial, industrial or institutional entity shall allow the use of its 
premises for charity or fundraising car washes. 


8. No water for decorative fountains may be used even if it has a recycling 
system. 


9. Install pool and spa covers to minimize evaporative water loss. 
 


Penalties for non-compliance will be imposed (see Section 4).  
 
Stage 5 – Water Emergency (M & I shortage greater than 30 percent):  
 
The following additional mandatory measures: 
 


1. No irrigation of lawns and landscape (recycled water customers may be 
exempted provided signage on the site conforms to recycled water-
use requirements and is clearly visible).  


2. Water for refilling recreational swimming pools and spas is prohibited.  
3. No water for commercial car washes.  
4. All hydrant-construction and/or temporary construction meter permits will 


be rescinded by the District.  
5. No planting of new landscaping (seed, sod, or other plant materials).  
6. No replacement water will be provided for ponds or lakes. Aeration 


equipment shall be managed in such a way as to eliminate evaporative 
loss of water.  


7. No hosing down driveways, sidewalks or other hardscape except for 
California Department of Health Services prescribed health and sanitary 
reasons.  
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8. No commercial, industrial or institutional entity shall allow the use of its 
premises for charity or fundraising car washes.  


9. No water for decorative fountains may be used, even if it has a recycling 
system.  


 
Penalties for non-compliance will be imposed (see Section 4).  
 
3.3 Agricultural Customers  
 
Although the District retains the right to implement actions independent of 
Metropolitan Water District, each successive stage, with respect to Agricultural 
Customers, will be triggered by actions associated with Metropolitan Water District’s 
Interim Agricultural Water Program (IAWP) unless the District’s WSC Plan or an 
individual Stage in the WSC Plan is triggered by a local event leading to either a 
Condition 1 scenario or a Condition 2 scenario as outlined in Section 2 of this WSC 
Plan.  
 
Stage 2 – Water Alert (M & I shortage under 10 percent) IAWP at 30-percent 


reduction:  
 
The District will implement and adopt through separate resolution an Agricultural 
Allocation Plan for recipients of discounted agricultural water. Each discount 
program participant will be given a site-specific maximum annual allocation based 
on data gathered through mandatory self-certification.  Annual allocations will be 
divided into monthly allocation targets based on dry-year  
Evapotranspiration rates as recorded at either CIMIS station 62 or 137. Customers in 
the Santa Rosa Division will use station 62. Customers in the Rancho Division will 
use station 137. To accommodate various billing cycles, monthly targets will be 
divided further into daily allotments.  
 
Following written or verbal contact from a representative of the District, self-
certification activities may be verified at anytime during the mandatory call for 
reduction. Site verifications will be conducted at District expense.  
 
Agricultural customers electing to ignore mandatory certification requirements 
will be given allocations based on the MWD IAWP reduction requirements plus 10 
percent. Allocations will remain in effect until MWD rescinds the order for 
reduction or requests additional demand reduction.  Financial penalties based on 
MWD IAWP guidelines will be passed through to program participants. Penalty 
amounts will directly reflect MWD penalties imposed on RCWD.  
 
Stage 3 – Water Warning (M & I shortage from 10 to 20 percent) IAWP at 40 to 50- 


percent reduction:  
 


Site specific allocations will be adjusted downward to match additional MWD 
calls for further agricultural water-use reduction. Reductions of 10 to 20 percent 
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from all site-specific allocations are expected. Financial penalties based on MWD 
IAWP guidelines will be passed through to program participants. Penalty amounts 
will directly reflect MWD penalties imposed on RCWD.  
 
Stage 4 – Extreme Water Warning (M & I shortage from 20 to 30 percent) IAWP    


at 75 to 90-percent reduction: 
 
Site specific allocations will be adjusted downward to match additional MWD 
calls for further agricultural water-use reduction. Reductions of 45 to 60 percent 
from all site-specific allocations are expected. Financial penalties based on MWD 
IAWP guidelines will be passed through to program participants. Penalties in 
excess of MWD IAWP amounts may be imposed by RCWD.  
 
Stage 5 – Water Emergency (M & I shortage greater than 30 percent) IAWP at 100- 


percent reduction:  
 
Site specific allocations will be adjusted downward to match additional MWD 
calls for further agricultural water-use reduction. Reductions in excess of 60 percent 
from all site-specific allocations are expected. Suspension of all agricultural water 
may be necessary. Financial penalties based on MWD IAWP guidelines will be 
passed through to program participants. Penalties in excess of MWD IAWP 
amounts may be imposed by RCWD.  
 
 


Section 4: Enforcement and Variances  
 
Measures called for in the stages of the District’s WSC Plan will be primarily 
enforced through financial penalties. In extreme cases, certain types of outdoor 
water service may be discontinued until the emergency situation is over. 
 
4.1 Domestic & Commercial Customers  
 
For Stages 3 and 4 of the WSC Plan, domestic and commercial customers will 
have their allocation reduced to coincide with MWD’s Supply Allocation Plan. For 
example if MWD implements a 10 percent reduction, RCWD customers will have 
their allocation reduced by 10 percent. Customers will therefore hit tier 2 charges 
10 percent sooner than before. If customers exceed their allocation and begin 
paying tier 2 rates, they will also have to pay penalties. Any penalty will represent 
any MWD penalties imposed (the total MWD penalty would be allocated to 
customers based on a pro-rata share).  All penalties collected would be used for 
additional administration of the WSC Plan, to pay MWD for penalties assessed 
to the District, to implement additional demand management measures during an 
extended water shortage as well as to replenish the Drought Cash Reserve for the 
District (see Section 5).  
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4.2 Agricultural Customers  
 
In accordance with separate measures adopted in the District’s AG Reduction 
Plan, a site-specific allocation will be assigned for permanent and non-permanent 
crops. Each crop type will be assigned a base water demand using reference 
Evapotranspiration (ET) and the generally accepted crop-coefficient for that crop. 
Different stages of the District’s Water Shortage Contingency Plan would call for 
the prescribed allocation to be reduced and in some cases discontinued completely. 
Any water use above the specified reduction will be subject to a financial penalty as 
spelled out in the AG Reduction Plan.  
 
Agricultural Customer penalties will represent the MWD penalties imposed under 
the MWD Interim Agricultural Water Program and levied solely as a result of 
agricultural activities during any of the District’s WSC Plan stages.  If MWD does 
not assess an IAWP penalty for a given stage of the District’s WSC Plans, no 
penalties will be retained by the District. All penalties collected would be used to 
pay MWD for penalties assessed to the District or to fund conservation/efficiency 
programs for agricultural customers.  
 
4.3 Variances  
 


The District may, in writing, grant temporary variance for any penalties or 
restrictions imposed by the WSC Plan. Variances may be granted due to health 
and safety reasons or because of special circumstances in how the base water 
demand was established and the actual use during a restrictive stage.  
 


All variances must be requested in writing within 15 days of the WSC Plan’s staged 
implementation.  The following information must be provided:  
 


1. Name, contact phone number, service address and customer account 
number of petitioner;  


2. Purpose of water use (e.g., domestic, commercial, agriculture);  
3. Specific provision(s) of the WSC Plan from which the petitioner is 


requesting relief;  
4. Detailed statement as to how the provision of the WSC Plan adversely 


affects the petitioner or what damage or harm will occur;  
5. Description of the relief requested;  
6. Period of time for which the variance is sought; and  
7. Any alternative water use restrictions (for example indoor use) that the 


petitioner is taking or proposes to take to meet the intent of the WSC 
Plan.  
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Section 5: Revenue and Rate Impacts  
 
Currently the District has a Cash Reserve Policy to deal with risk. One element of 
that reserve policy is a Drought Reserve. The Drought Reserve takes into 
account changes in the District’s water supply operational costs and the reduced 
revenues from lower water sales. The target Drought Reserve level is $5.1 million. 
This reserve will be used to minimize any potential rate impacts caused by 
the implementation of the District’s WSC Plan.  
 
Any penalties collected through non-compliance of the WSC Plan would be partially 
used to replenish this Drought Reserve, implement additional demand management 
measures during an extended water shortage, contribute to increased administration 
costs, and pay for any MWD penalties imposed to the District.  


 
Section 6: District’s Emergency Actions  
 
The Water Code 10632 requires actions to be undertaken by the urban water 
supplier to prepare for, and implement during, a catastrophic interruption of water 
supplies including, but not limited to, a regional power outage, an earthquake, or 
other disaster.  
 
The District operates in an area where the probability of an earthquake is high. 
Depending on the severity, an earthquake may damage the water system. The 
District’s Emergency Response Plan provides a framework for an organized 
response to an earthquake emergency. The primary objectives of the WSC Plan 
are to maintain the functionality of the water distribution system, assess the system 
and if necessary make rapid repair to any damage, and prevent any further 
damage. The District’s response to an earthquake will be directed by the General 
Manager.  
 
The following are the District Response Phases in the event of an Earthquake:  
 


Phase I – Inspection: A rapid inspection to determine injuries and any 
damage which might affect the distribution system.  


Phase II – Report Back: Emergency communications flow: additional 
inspection procedures.  


Phase III – Repair: Coordination of maintenance forces.  
Phase IV – Management Procedures: Key Management responsibilities for 


the emergency.  
Phase V – Operating/Maintenance/Engineering: Outlines procedures for 


division staff.  
 


Prior to Phase I inspections, system operators and inspectors report to the 
Emergency Operating Center to receive assigned inspection routes. The 
Emergency Operating Center creates a communications hub for the District to 
efficiently manage their available resources. For example, personnel inspecting 
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Vail Dam, wastewater treatment facilities, and wells receive their assignments  
from and report their findings to the Emergency Operating Center. The Emergency 
Response WSC Plan contains ten areas that are inspected with driving directions 
for specific inspections routes. If inspections reveal damage to any of the areas the 
necessary repairs are made. Communications are ongoing at all phases of the 
response to an earthquake. The District has primary and secondary radio systems to 
insure communications will be available during an emergency. The Emergency 
Response WSC Plan also includes an analysis of the potential of an electrical 
power outage. The District depends on electricity to boost water to higher 
elevations via pumping stations, although some wells use natural gas as their energy 
source. In an emergency situation involving a power outage the District will utilize 
emergency generators to provide customers with a reliable source of water.  
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Section 7: Definitions for WSC Plan  
 
 


1. Acre-foot: a uniform volume of water that will cover one acre (43,560 square 
feet) to a depth of 1 foot (approximately 325,851 gallons).  


2. Aesthetic water use: water use for ornamental or decorative purposes 
including, but not limited to, fountains, reflecting pools and water gardens.  


3. Agricultural water use: water used for the irrigation and maintenance of both 
permanent and non-permanent agricultural crops including, but not limited to, 
avocado, citrus, wine grapes, corn and other products for human consumption or 
the generation of feed for livestock.  


4. Beneficial water use: the efficient use of water resources for agriculture, 
commercial, domestic, habitat, industrial or recreation purposes.  


5. Billing Unit: the unit amount of water used to apply water rates for the 
purposes of calculating commodity charges for the customer water usage; equal 
to 100 cubic feet or 748 gallons of water.  


6. California-Friendly landscaping: defined by Metropolitan Water District as a 
landscape that features low-water using plants, state-of-the-art irrigation and 
controllers, sustainable landscaping techniques, and maintenance plan. Specific 
guidelines can be found at www.bewaterwise.com.  


7. CIMIS: California Irrigation Management Information System; additional 
information at wwwcimis.water.ca.gov.  


8. Commercial/Institutional water use: water used in businesses producing 
goods, providing services or in multiple family dwellings (apartments and 
condominiums), home owners’ associations (HOA) property owners’ 
associations (POA), schools, hospitals and correctional facilities.  


9. Conservation: those practices, techniques, and technologies that reduce the 
consumption of water, reduce the loss or waste of water, improve the efficiency in 
the use of water or increase the recycling and reuse of water so that a supply 
is conserved and made available for future or alternative uses.  


10. Demand management: water-efficiency measures, practices or incentives 
implemented by the District to reduce or change the pattern of customer water 
demand.  


11. District: Rancho California Water District.  


12. Domestic (household) water use: water used for outdoor landscape irrigation or 
recreation and indoor personal needs such as drinking, bathing, heating, 
cooking, sanitation, or for general cleaning.  


13. Drought: an extended period of below-normal precipitation that can result 
in water-supply shortages, increased water demand, or both.  


14. EMWD: Eastern Municipal Water District.  


15. Evapotranspiration (ET): water lost from the surface of soils and plants through 
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evaporation and transpiration, respectively.  


16. Evapotranspiration (ET) rate: the quantity of water transpired from plant tissues 
and evaporated from the surface of surrounding soil, expressed as a depth of 
water in inches or feet; where the ET rate is affected by temperature, solar 
radiation, humidity, wind and soil moisture.  


17. Hardscape: asphalt, concrete, masonry or wood surfaced areas including 
streets, parking lots, sidewalks, driveways, patios, and decks.  


18. Irrigation: the application of water to soil to meet the water needs of crops, 
turf, shrubbery, gardens, or wildlife food and habitat not satisfied by rainfall.  


19. Landscape irrigation use: water used for the irrigation and maintenance of 
landscaped areas, whether publicly or privately owned, including residential 
and commercial lawns, gardens, golf courses, parks and rights-of-way and 
medians.  


20. MWD: Metropolitan Water District of Southern California.  


21. Non-permanent crop: agricultural commodity produced from plants that are 
removed following harvest and must be replanted to reproduce.  


22. Non-essential water use: water uses that are not essential nor required for 
the protection of public, health, safety, and welfare, including:  
a. Irrigation of landscape areas, including parks, athletic fields, and golf 


courses, except otherwise provided under this WSC Plan;  
b. Use of water to wash any motor vehicle, motorbike, boat, trailer, airplane or 


other equipment or vehicle;  
c. Use of water to wash down any sidewalks, walkways, driveways, parking lots, 


tennis courts, or other hard-surfaced areas, unless required by the 
California Department of Health Services for health and sanitary reasons;  


d. Use of water to wash down buildings or structures for purposes other than 
immediate fire protection or hazardous substance remediation;  


e. Flushing gutters or permitting water to run or accumulate in any gutter, swale 
or street;  


f. Use of water to fill, refill, or add to any indoor or outdoor swimming pools or 
Jacuzzi-type pools used solely for recreational purposes;  


g. Use of water in a fountain or pond for aesthetic or scenic purposes except 
where necessary to support aquatic life; and  


h. Use of water from hydrants for construction purposes or any other 
purposes other than fire fighting.  


23. Non-potable water: water not suitable for drinking; which may be recycled water 
or imported raw water, or a blend of the two.  


24. Permanent crop: agricultural commodity produced from plants that remain 
following harvest.  


25. Potable water: water suitable for drinking.  


26. Raw water: untreated imported water.  


27. Recycled water: municipal wastewater that has been treated to meet all 
applicable federal, state and local standards for use in approved applications, 
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including but not limited to agricultural and landscape irrigation. Recycled water 
is not for human consumption.  


28. Run-off: Irrigation water (agriculture and landscape) which is not absorbed by 
the soil to which it is applied and flows from the planted area.  


29. Water waste: the use of water that results in water flowing into any gutter, 
street, sidewalk, swale, or storm drain in a steady stream of flow during the 
course of a period of five or more continuous minutes or the use of water that 
results in water pooling in a public street, sidewalk, right-of-way or easement, or 
water applied to a landscape or agricultural crop in excess of the commonly 
accepted ET adjustment factor or crop-coefficient.  


30. WMWD: Western Municipal Water District of Riverside County 
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RESOLUTION NO. __________ 


RESOLUTION OF THE BOARD OF DIRECTORS OF 
RANCHO CALIFORNIA WATER DISTRICT, RIVERSIDE 
COUNTY, CALIFORNIA, FINDING THE EXISTENCE OF A 
WATER SHORTAGE AND ORDERING THE 
IMPLEMENTATION OF SHORTAGE STAGE ___OF 
RCWD THE WATER SHORTAGE CONTINGENCY PLAN  


WHEREAS, the Rancho California Water District (RCWD/District) Water 
Shortage Contingency Plan establishes supply shortage contingency measures to be 
implemented when the demand for water consumption threatens to exceed the District’s 
available supply of quality water to the consumer, provided there are not immediate 
resources available to remedy the situation; and 


WHEREAS, Section 2.2 of the Water Shortage Contingency Plan establishes 
water shortage stages and Section 4 establishes enforcement penalties for violations of 
mandatory conservation measures to be enacted during a declared water shortage. 


WHEREAS, the Board of Directors of the RCWD is authorized to direct 
implementation of the applicable provisions of the Water Shortage Contingency Plan 
upon determination that such implementation is necessary to protect the public health, 
welfare and safety. 


WHEREAS, the Board of Director’s of RCWD hereby finds that a water shortage 
exists within the District’s service area. 


 NOW THEREFORE, it is hereby resolved by the Board of Directors of the 
Rancho California Water District as follows: 


 Section 1. TBD 


 Section 2.  TBD 
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APPENDIX K 
CUWCC BEST MANAGEMENT PRACTICES ANNUAL REPORTS  


 


BMP Reports Include: 2007-2008, 2009-2010  
(Included on Accompanying CD)  


2005 and 2006 BMP Reports were submitted with the RCWD Addendum to  
2005 Update of the Urban Water Management Plan, March 2007 





