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APPENDIX B- Raw Water Quality Data for MCWD Seawater Intake Well 
1996-1999 
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Table B.1 Existing Monitoring Results for General Parameters and Inorganic Chemicals Monitored Quarterly 
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Table B.2 Existing Monitoring Results of Regulated VOCs and NOCs 
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Table B.3 Existing Monitoring results from unregulated chemicals



Design Criteria for the Desalination Facility Predesign (continued) 

 

Trussell Technologies, Inc.  Page 50 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Appendix C – Existing Distribution System Water Quality 
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Table C.1 – Cal Am distribution system water quality  

(from 2007 confidence report) 
Regulated Substances (Measured on the Water Leaving the Treatment Facility or within the 
Distribution System) 

Substance (units) 
Year 

Sampled 
Average  

Amount Detected 
Range  

Low-High 

Gross Alpha Particles Activity (pCi/L) 2005 0.95 0.06 - 6.4 

Combined Radium (pCi/L) 2005 <1.0 <1.0 - 3.57 

Uranium 2005 0.79 ND - 1.45 

Inorganic Contaminants 

Arsenic (ppb) 2007 10 10 

Fluoride (ppm) 2007 0.26 0.10 - 0.60 

Nitrate as NO3 (ppm) 2007 16 0.4 - 33 

Selenium (ppb) 2007 20 10 - 30 

Disinfection By-products, Disinfectant Residuals, and Disinfection By-products Precursors 

Substance (units) 
Year 

Sampled 
Results 

Range  
Low-High 

Total Trihalomethanes (TTHM) 
(PPB) 

2007 34 5 - 52 

Haloacetic Acids (ppb) 2007 14 1 - 21 

Chlorine (ppm) 2007 1.09 0.0 - 3.10 

Bacterial Results (from the Distribution System) 

Substance (units) 
Year 

Sampled 
Results 

Highest 

Percentage 
Detected 

Total Coliform Bacteria 2007 - 0.57 (July) 

Secondary Substances (Measured on the Water Leaving the Treatment Facility or within 
the Distribution System) 

Substance (units) 
Year 

Sampled 
Results 

Range  
Low-High 

Chloride (ppm) 2007 69 9 - 234 

MTBE (ppb) 2007 ND ND - 2.20 

Odor (units) 2007 1 1 - 2 

Specific Conductance (µmhos/cm) 2007 641 200 - 1100 

Sulfate (ppm) 2007 77 24 - 187 

Total Dissolved Solids (ppm) 2007 401 130 - 680 

Zinc (ppm) 2007 ND ND - 0.41 

Turbidity - A Measure of the Clarity of the Water (at the Treatment Facility) 

Plant 
Year 

Sampled 
Level Found 

% of Samples < 
0.3 NTU 

Turbidity (NTU) 2007 0.18 100% 
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Table C.1 – Continued 

 
Unregulated substances (Measured on the Water Leaving the Treatment Facility or within 
the Distribution System)  
Monitoring Formerly Required by Repealed Section 64450, Chapter 15, Title 22, California 
Code of Regulations 

Substance (units) 
Year 

Sampled 
Results 

Range  
Low-High 

Boron (ppb) 2003 ND ND - 195 

Vanadium (ppb) 2003 ND ND - 6 

Tap Water Samples: Lead and Copper Results (from the Distribution System) 

Substance (units) 
Year 

Sampled 
Amount Detected at 
the 90th Percentile 

Range  
Low-High 

Copper (ppm) 2005 0.364 - 

Lead (ppb) 2005 0.002 - 

Additional Constituents (Measured on the Water Leaving the Treatment Facility or within 
the Distribution System) 

Substance (units) 
Year 

Sampled 
Average  

Amount Detected 
Range  

Low-High 

Alkalinity as CaCO3 (ppm) 2007 144 84 - 250 

Calcium (ppm) 2007 52 25 - 84 

Magnesium (ppm) 2007 16 9 - 27 

pH 2007 7.9 7.3 - 8.3 

Radon (pCi/L) 2007 286 116 - 730 

Sodium (ppm) 2007 54 12 - 127 

Total Hardness as CaCO3 (ppm) 2007 181 74 - 280 

 
Table C.2 – Marina Coast Water District distribution system water quality 

(from 2007 confidence report) 
Primary Drinking Water Standards -- Disinfection Byproducts & Disinfection Residual 

Detected Contaminants (units) 
Year 

Sampled 
Annual 

Average 
Range  

Low-High 

Total Trihalomethanes (THM's) (PPB) 2007 10.7 1.7 - 24 

Haloacetic Acids (HAA's) (ppb) 2007 0.7  ND - 1.8 

Chlorine Residual [as Cl2] (ppm) 2007 0.6 ND - 2.2 

Primary Drinking Water Standards -- Lead & Copper Indoor Tap Samples 

Detected Contaminants (units) 
Year 

Sampled 

Amount 
Detected at 

the 90th 
Percentile 

Range  
Low-High 

Copper 2007 0.27 - 
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Table C.3 – Marina Coast Water District groundwater quality 

 (from 2007 confidence report) 
Groundwater Sources Water Quality     

Detected Contaminants (units) 
Year 

Sampled 
Annual 

Average 
Range  

Low-High 

Primary Drinking Water Standards 

Arsenic (ppb) 2007 2 ND - 6 

Fluoride (ppm) 2007 0.23 0.16 - 0.28 

Nitrate as NO3 (ppm) 2007 7 ND - 19 

Radium 228 (pCi/L) 2005 ND ND - 1.4 

Trichloroethylene (TCE) (ppb) 2007 0.6 ND - 1.1 

Secondary Drinking Water Standards 

Chloride (ppm) 2007 98 80 - 120  

Odor Threshold (TON) 2007 1.2 1.0 - 2.0 

pH  2007 7.8 7.4 - 8.5 

Specific Conductance (µS/cm) 2007 617 539 - 691 

Sulfate (ppm) 2007 50 26 - 69 

Total Dissolved Solids (ppm) 2007 413 340 - 540 

Turbidity (NTU) 2007 0.21 0.10 - 0.40 

Other Constituents -- No Drinking Water Standards 

Alkalinity (ppm) 2007 121 101 - 150 

Calcium (ppm) 2007 43 6 - 73 

Magnesium (ppm) 2007 13 0.38 - 21 

Potassium 2007 3 2.4 - 3.2 

Sodium (ppm) 2007 66 39 - 110 

Hardness (ppm) 2007 158 17 - 270 

Radon 222 (pCi/L) 2000 532 208 - 1408 

Unregulated Chemicals -- No Drinking Water Standards 

Boron (ppb) 2007 55 ND - 120 

Chromium, Cr VI Screen (ppb) 2004 3.4 1.3 - 5.9 

Vanadium (ppb) 2007 3.8 ND - 6.8 
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APPENDIX D – Specific Ion Toxicity in Plants 
 

• Table 6. Boron tolerance of landscape plant species (from Wu and Dodge, 
web 2008) 

• Table 2. Tolerance of landscape tree species to salt spray and soil salinity 
(from Wu and Dodge, web 2008) 

• Table 3. Tolerance of landscape shrub species to salt spray and soil 
salinity (from Wu and Dodge, web 2008) 

• Table 4. Tolerance of landscape ground cover and vine species to salt 
spray and soil salinity (from Wu and Dodge, web 2008) 

• Table 5. Tolerance of landscape grass species to salt spray and soil 
salinity (from Wu and Dodge, web 2008) 
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Table 2. Tolerance of landscape tree species to salt spray (overhead irrigation with 
recycled water) and soil salinity. 

Botanical name Common name Tolerance to 
salt spray(1)

Tolerance to 
soil

salinity(2)

Acer pseudoplatanus L. Sycamore Maple S S 
Acer rubrum L. Red Maple S S 
Albizia julibrissin Durazz. Silk Tree S S 
Araucaria heterophylla 
(Salisb.)

Norfolk Island Pine H T 

Averrhoa carambola L. Carambola, Starfruit M M 
Bauhinia purpurea L. Orchid Tree S M 
Callistemon citrinus Curtis. Lemon Bottlebrush T M 
Carya illinoensis Koch. Pecan M M 
Cedrus deodara D. Don Deodar Cedar M M 
Celtis sinensis Pers. Chinese Hackberry S S 
Citrus limon L. Lemon S S 
Citrus paradisi Macf. Grapefruit S S 
Citrus reticulata Blanco. Tangerine S S 
Citrus sinensis Osbeck. Orange S S 
Coccoloba uvifera L. Sea Grape H T 
Cornus mas L. Cornelian Cherry S S 
Cotoneaster microphyllus 
Lindl.

Rockspray or Little-
leaf Cotoneaster 

M M 

Cupressus sempervirens L. Italian Cypress M M 
Diospyros digyna L. Black Sapote M M 
Diospyros virginiana L. American Persimmon S S 
Eriobotrya japonica Lindl. Loquat M M 
Euryops pectinatus Golden Marguerite S S 
Ficus carica L. Edible Fig T T 
Forsythia x intermedia Zabel Forsythia T T 
Fraxinus oxycarpa Bieb. Ex 
Willd.

Raywood Ash M M 

Ginkgo biloba L. Ginkgo S S 
Grevillea robusta Cunn. Silk Oak H T 
Jacaranda mimosifolia D.
Don.

Jacaranda S S 

Juniperus silicicola Bail. Southern Red Cedar H T 
Juniperus virginiana L. Skyrocket Juniper H T 
Koelreuteria paniculata 
Laxm.

Goldenrain Tree M M 

Lagerstoemia indica L. Crape Myrtle S S 
Ligustrum japonicum Thunb. Japanese Privet M M 
Liquidambar styraciflua L. Sweet Gum S S 
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Litchi chinensis Sonn. Lychee S S 
Magnolia grandiflora L.  Southern Magnolia S S 
Malus sylvestris Mill. Crab Apple S S 
Mangifera indica L. Mango S S 
Manilkara zapota Sapodilla T T 
Musa acuminata Colla. Banana S S 
Olea europaea L. Olive S S 
Parthenium argentatum Gray. Guayule H H 
Persea americana Mill.  Avacado M M 
Pinus cembroides Zucc.  Mexican Pinon Pine H T 
Pinus clausa Vasey Sand Pine H T 
Pinus elliottii Engelm. Florida Slash Pine M M 
Pinus halepensis Mill. Aleppo Pine M M 
Pinus thunbergii Parl.  Japanese Black Pine M M 
Pistachia chinensis Bunge. Chinese Pistache S S 
Platycladus orientalis Franco Oriental Arbor-Vitae M M 
Plumbago auriculata Lam. Cape Plumbago T M 
Plumeria spp. L. Frangipani T T 
Prunus armeniaca L. Apricot S S 
Prunus caroliniana Ait. Carolina Laurel Cherry M S 
Prunus dulcis D.A.Webb. Almond S S 
Prunus persica Batsch Peach S S 
Prunus spinosa L. Blackthorn T M 
Psidium guajava L. Guava S S 
Punica granatum L. Pomegranate M M 
Pyrus communis L. Pear L L 
Pyrus spinosa Forssk. Almond-leaved Pear M M 
Quercus agrifolia Nee  Coast Live Oak T T 
Quercus laurifolia Michux Laurel Oak S S 
Quercus suber L. Cork Oak M M 
Quercus virginiana Mill. Live Oak H T 
Sapium sebiferum Roxb. Chinese Tallow Tree H T 
Schefflera actinophylla Harms Schefflera, Umbrella 

Tree
M M 

Sequoia sempervirens Endl. Coast Redwood 
Var. Aptos Blue 

S S 

Sequoia sempervirens Endl. Coast Redwood 
Var. Los Altos 

M M 

Syzygium jambos Alston Rose Apple S S 
Ulmus parvifolia ‘Drake’ Chinese Elm cv. Drake  M M 
Ulmus parvifolia Jacq. Chinese Elm M M 

   
Palms    

Acoelorrhaphe wrightii Becc. Paurotis Palm M M 
Butia capitata Becc. Pindo Palm T T 
Caryota mitis Lour. Fishtail Palm M M 
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Chamaerops humilis L. Mediterranean Fan 
Palm 

T T 

Chrysalidocarpus lutescens
Wendl.

Areca Palm M M 

Nolina recurvata Hemsle Ponytail Palm  
(not a true palm) 

M M 

Phoenix canariensis Chabaud. Canary Island Date 
Palm 

M M 

Phoenix dactylifera L. Date Palm T T 
Phoenix reclinata Jacq. Senegal Date Palm M M 
Phoenix roebelinii O’Brien. Pygmy Date Palm M M 
Rhapis excelsa Henry Lady Palm M M 
Sabal palmetto Lodd. Cabbage Palm T T 
Serenoa repens Small Saw Palmetto T T 
Syagrus romanzoffiana L.   Queen Palm M M 
Washingtonia robusta Wendl. Mexican Fan Palm T T 

   

Data in the table adapted from Wu L. and Dodge L. 2005 Special Report for the Elvenia 
J. Slosson Endowment Fund (in press). 

(1): Tolerances to salt spray are defined by the degree of salt stress symptoms developed 
in plant leaves and the salt concentrations in the irrigation water.  Highly tolerant (H): No 
apparent salt stress symptoms observed when plants are irrigated with water containing 
600 mg L-1 sodium and 900 mg L-1 chloride.  Tolerant (T): No apparent salt stress 
symptoms observed when plants are irrigated with water containing 200 mg L-1 sodium 
and 400 mg L-1 chloride.  Moderately tolerant (M): Symptoms observed on less than 10% 
of leaves when plants are irrigated with water containing 200 mg L-1 sodium and 400 mg 
L-1 chloride.  Sensitive (S): More than 20% of leaves develop symptoms when plants are 
irrigated with water containing 200 mg L-1 sodium and 400 mg L-1 chloride.
(2): The definitions of soil salinity tolerance are: Highly tolerant (H): acceptable soil EC 
greater than 6 dS m-1, Tolerant (T): acceptable soil EC greater then 4 and less than 6 dS 
m-1, Moderately tolerant (M): acceptable soil EC greater than 2 and less than 4 dS m-1,
Sensitive (low tolerance) (S): acceptable soil EC less than 2 dS m-1.
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Table 3. Tolerance of landscape shrub species to salt spray (overhead irrigation with 
recycled water) and soil salinity. 

Botanical name Common name Tolerance 
to salt 

spray(1)

Tolerance
to soil 

salinity(2)

Abelia grandiflora Rehd. ‘Edward Goucher’ 
Abelia

S S 

Acacia redolens Maslin. Prostrate Acacia T T 
Acalypha wilkesiana Muell. Copper Leaf S S 
Agave americana L. Century Plant  H T 
Arctostaphylos densiflora M.S.Bac Vine Hill Manzanita T T 
Bambusa sp. Schreb. Bamboo M M 
Buddleja davidii Franch. Butterfly Bush S S 
Buxus microphylla Mull. Arg. Japanese Boxwood T M 
Calliandra haematocephala Hassk. Powder Puff Tree S S 
Callistemon rigidus R. Br. Bottle Brush M M 
Camellia japonica L. Camellia S S 
Canna x generalis Bailey. Canna Lily M M 
Carica papaya L. Papaya M M 
Carissa macrocarpa A. DC. Natal Plum H T 
Ceanothus thyrsiflorus Esch. Blue Blossom T M 
Cestrum aurantiacum Lindl. Orange Cestrum M M 
Codiaeum variegatum Blume. Croton S S 
Cornus mas L. Cornelian Cherry S S 
Cotoneaster congestus Baker Pyrenees Cotoneaster S S 
Cotoneaster microphylla Lindl. Rockspray Cotoneaster M S 
Dracaena deremensis Engler. Dracaena M M 
Elaeagnus pungens Thunb. Silverthorn, Silverberry H T 
Escallonia rubra Pers. Escallonia T M 
Eugenia uniflora L. Surinam Cherry S S 
Euphorbia milii Ch. Des Moulins Crown of thorns H H 
Euphorbia pulcherrima Willd. Poinsettia S S 
Euryops pectinatus L. Golden Shrub Daisy T M 
Forsythia x intermedia Zabel Hybrid Forsythia M M 
Gamolepis chrysanthemoides DC. African Bush Daisy H T 
Gardenia augusta Merrill Cape Jasmine, 

Gardenia
M M 

Heliconia sp. Heliconia M M 
Hibiscus rosa-sinensis L. Rose of China, Garden 

Hibiscus
M M 

Hydrangea macrophylla Ser. Hydrangea T M 
Ilex cornuta Burford Chinese Holly M M 
Ilex vomitoria ‘Nana ‘ Dwarf Yaupon Holly H T 
Ilex vomitoria Ait. Yaupon Holly T T 
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Ixora coccinea L.  Ixora S S 
Jasminum polyanthum Franch. Jasmine M M 
Jatropha multifida L. Coral Plant S M 
Justicia brandegeana Wassh. Shrimp Plant S S 
Lantana camara L. Lantana H T 
Mahonia aquifolium Nutt. Oregon Grape S S 
Mahonia pinnata Fedde California Holly Grape S S 
Murraya paniculata L. Orange Jessamine S S 
Myrica cerifera L. Wax Myrtle H T 
Myrtus communis L. True Myrtle T T 
Nandina domestica Thunb. Heavenly Bamboo S  S 
Nerium oleander L. Oleander H T 
Opuntia sp. Miller Opuntia Cactus M T 
Parthenium argentatum Gray. Guayule H H 
Pentas lanceolata Deflers Pentas, Egyptian star-

cluster
S S 

Photinia fraseri Dress Photinia S S 
Photinia glabra Maxim. Japanese Photinia S S 
Pittosporum tobira Aiton Mock Orange H T 
Plumbago auriculata Lam. Cape Plumbago T T 
Podocarpus macrophyllus D. Don Yew Pine S S 
Pyracantha coccinea Roem. Red Firethorn M  M 
Raphiolepis indica Lindl. Indian Hawthorn H T 
Rosa sp. L. Rose S S 
Russelia equisetiformis Schlecht & 
Cham. 

Firecracker Plant M M 

Sambucus callicarpa Greene Coast Red Elderberry T M 
Schefflera arboricola L. Dwarf Schefflera M M 
Strelitzia reginae Bankses Dryander Bird of Paradise M M 
Viburnum odoratissimum Ker. Sweet Viburnum M M 
Viburnum suspensum Lindl. Sandankwa Viburnum M M 
Yucca aloifolia L. Spanish Bayonet H H 

Data in the table adapted from Wu L. and Dodge L. 2005 Special Report for the Elvenia 
J. Slosson Endowment Fund (in press). 

(1): Tolerances to salt spray are defined by the degree of salt stress symptoms developed 
in plant leaves and the salt concentrations in the irrigation water.  Highly tolerant (H): No 
apparent salt stress symptoms observed when plants are irrigated with water containing 
600 mg L-1 sodium and 900 mg L-1 chloride.  Tolerant (T): No apparent salt stress 
symptoms observed when plants are irrigated with water containing 200 mg L-1 sodium 
and 400 mg L-1 chloride.  Moderately tolerant (M): Symptoms observed on less than 10% 
of leaves when plants are irrigated with water containing 200 mg L-1 sodium and 400 mg 
L-1 chloride.  Sensitive (S): More than 20% of leaves develop symptoms when plants are 
irrigated with water containing 200 mg L-1 sodium and 400 mg L-1 chloride.
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(2): The definitions of soil salinity tolerance are: Highly tolerant (H): acceptable soil EC 
greater than 6 dS m-1, Tolerant (T): acceptable soil EC greater then 4 and less than 6 dS 
m-1, Moderately tolerant (M): acceptable soil EC greater than 2 and less than 4 dS m-1,
Sensitive (low tolerance) (S): acceptable soil EC less than 2 dS m-1.
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Table 4. Tolerance of landscape groundcover and vine species to salt spray 
(overhead irrigation with recycled water) and soil salinity.  

Botanical name Common name Tolerance 
to salt 

spray(1)

Tolerance to 
soil salinity(2)

Ground Covers    
Adiantum sp. L. Maidenhair Fern M M 
Ajuga repens Carpet Bugle S S 
Aloe vera Burm. f. Aloe H T 
Alternanthera ficoidea R. Br. Joyweed M M 
Aptenia cordifolia N. E. Br. Red Apple Iceplant T T 
Arctostaphylos densiflora 
‘Lynne’ M.S.Bak. 

Lynne’s Vine Hill 
Manzanita

M M 

Athyrium filix-femina Rith. Lady Fern S S 
Bromeliaceae sp. L. Bromeliads M M 
Caladium sp. Vent. Caladium S S 
Carissa macrocarpa A. DC. Natal Plum H T 
Carpobrotus edulis L. Bolus. Hottentot Fig H T 
Catharanthus roseus G. Donf. Periwinkle T M 
Chlorophytum comosum Jacq. Spider Plant M M 
Cuphea hyssopifolia Kunth. False Heather M T 
Cyperus alternifolius L. Umbrella Sedge M M 
Delosperma ‘Alba’ N. E. White Iceplant H H 
Dietes spp. Salisb. ex Klatt. African Iris M M 
Drosanthemum hispidum
Schwantes.

Rosea Iceplant H H 

Ficus pumila L. Creeping Fig H T 
Hemerocallis sp. L. Daylily M M 
Iris hexagona Walter Iris M M 
Juniperus chinensis L. Chinese Juniper M M 
Juniperus conferta Parl. Shore Juniper T T 
Juniperus horizontalis
Moench.

Creeping Juniper H T 

Juniperus procumbens Siebild
ex Endl. 

Japanese Garden Juniper M M 

Kalanchoe sp. Adans. Kalanchoe M M 
Lampranthus productus N. E. 
Br.

Purple Iceplant H H 

Liriope muscari L. H. Bail. Lilyturf (Liriope) M M 
Malephora crocea Schwantes.  Iceplant H H 
Nephrolepis exaltata Schott. Sword Fern H T 
Peperomia obtusifolia Dietr. Peperomia S S 
Portulaca grandiflora Hook. Purslane (Rose Moss) M S 
Rosmarinus officinalis L. Rosemary M M 
Salvia farinacea Benth. Mealycup Sage S S 
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Tigridia pavonia Ker Gawler Tiger Flower T M 
Tradescantia pallida Hunt. Purple Queen H T 
Tulbaghia violacea Harvey Society Garlic M M 
Verbena sp. L. Verbena S S 
Zamia integrifolia L. f. Coontie H T 

Vines    
Allamanda blanchetii A. DC. Purple Allamanda M M 
Allamanda cathartica L. Allamanda T T 
Antigonon leptopus Hookery  Coral Vine S M 
Bougainvillea glabra Choisy Bougainvillea H T 
Campsis radicans Seem. Trumpet Creeper S S 
Clerodendrum thomsoniae
Balf. f. 

Bleeding Heart Vine S S 

Clytostoma callistegioides
Miers ex Bur. 

Violet Trumpt Vine S S 

Epipremnum sp. Schott. Pothos M M 
Ficus pumila L. Creeping Fig H T 
Hedera canariensis Willd. Algerian Ivy H T 
Hedera helix L. English Ivy M M 
Hylocereus undatus Britton & 
Rose

Night Blooming Cereus M M 

Ipomoea pescaprae R. Br.  Railroad Vine H T 
Ipomoea stolonifera Gmel. Seafoam Morning Glory H T 
Passiflora incarnata L. Passion Flower S S 
Philodendron williamsii
Hook.

Philodendron M M 

Tecomaria capensis Spach. Cape Honeysuckle H T 
Trachelospermum
jasminoides Lem. 

Star Jasmine T T 

Data in the table adapted from Wu L. and Dodge L. 2005 Special Report for the Elvenia 
J. Slosson Endowment Fund (in press). 

(1): Tolerances to salt spray are defined by the degree of salt stress symptoms developed 
in plant leaves and the salt concentrations in the irrigation water.  Highly tolerant (H): No 
apparent salt stress symptoms observed when plants are irrigated with water containing 
600 mg L-1 sodium and 900 mg L-1 chloride.  Tolerant (T): No apparent salt stress 
symptoms observed when plants are irrigated with water containing 200 mg L-1 sodium 
and 400 mg L-1 chloride.  Moderately tolerant (M): Symptoms observed on less than 10% 
of leaves when plants are irrigated with water containing 200 mg L-1 sodium and 400 mg 
L-1 chloride.  Sensitive (S): More than 20% of leaves develop symptoms when plants are 
irrigated with water containing 200 mg L-1 sodium and 400 mg L-1 chloride.
(2): The definitions of soil salinity tolerance are: Highly tolerant (H): acceptable soil EC 
greater than 6 dS m-1, Tolerant (T): acceptable soil EC greater then 4 and less than 6 dS 
m-1, Moderately tolerant (M): acceptable soil EC greater than 2 and less than 4 dS m-1,
Sensitive (low tolerance) (S): acceptable soil EC less than 2 dS m-1.
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Table 5. Tolerance of landscape grass species to salt spray (overhead irrigation with 
recycled water) and soil salinity  

Botanical name Common name 
Tolerance
to salt 
spray(1)

Tolerance
to soil 

salinity(2)

Agropyron cristatum (L.) 
Gaertn.

Fairway Wheatgrass M M 

Agropyron elongatum (host) 
Beauv.

Tall Wheatgrass M T 

Agropyron intermedium
(Host) Beauv. 

Intermediate 
Wheatgrass 

M M 

Agropyron sibiricum Willd.  Siberian Wheatgrass M M 
Agropyron smithii Rydb. Western Wheatgrass M M 
Agropyron trachycaulum
(Link) Malte 

Slender Wheatgrass M M 

Agrostis palustris Hunds. Creeping Bentgrass M M 
Agrostis palustris Hunds. Creeping Bentgrass, 

(Seaside variety) 
T M 

Agrostis tenuis Sibth. Colonial Bentgrass M M 
Allopecurus pratensis L. Meadow Foxtail S S 
Arrhenatherum elatius
Beauv.

Oat Grass M S 

Bouteloua gracilis (H.B.K.) 
Lag. Ex Steud. 

Blue grama M M 

Bromus carinatus Hook. et 
Arm. 

California Brome M M 

Bromus inermis Leyss. Bromegrass, smooth T M 
Bromus marginatus Nees Bromegrass, mountain T M 
Bromus unioloides Willd. Rescue Grass T M 
Buchloe dactyloides (Nutt.) 
Engelm. 

Buffalograss M M 

Chloris gayana Kunth Rhodes Grass T M 
Cynodon dactylon (L.) Pers. Bermudagrass T T 
Dactylis glomerata L. Orchard Grass S S 
Deschampsia caespitosa
(L.) Beauv.

California Hairgrass M S 

Deschampsia elongata
(Hook) Munro ex Benth. 

Slender Hairgrass T M 

Distichlis spicata L. Greene. Saltgrass H H 
Elymus angustus Trin. Altai Wildrye T T 
Elymus canadensis L. Canadian Wildrye T T 
Elymus glaucus Buckl. Blue Wildrye  T M 
Elymus junceus L. Russian Wildrye T T 
Elymus triticoides Buckl. Beardless Wildrye T T 
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Eragrostis sp. Beauv. Love Grass M S 
Eremochloa ophiuroides
(Munro) Hack. 

Centipedegrass M M 

Festuca arundinacea
Schreb.

Tall Fescue T M 

Festuca californica Vasey. California Fescue T M 
Festuca elatior L. Meadow Fescue M M 
Festuca longifolia Thuill. Hard Fescue M M 
Festuca rubra L. Creeping Fescue M M 
Leptochloa  fusca (L.) 
Kunth [syn. Diplachne fusca
Beauv.]

Kallargrass T T 

Lolium multiflorum Lam. Annual Ryegrass S S 
Lolium perenne L. Perennial Ryegrass M M 
Melica californica Scribn. California Melic M M 
Muhlenbergia rigens Benth. Deergrass T T 
Panicum antidotale Retz. Panicgrass T M 
Paspalum dilatatum Vasey Dallisgrass S S 
Paspalum notatum Flugge. Bahiagrass M M 
Paspalum vaginatum L. 
(Seashore ecotype) 

Seashore Paspalum H T 

Phalaris arundinacea L. Canarygrass T M 
Phalaris tuberosa L. Harding Grass M M 
Phleum pratense L. Timothy S S 
Poa annua L. Annual Bluegrass S S 
Poa pratensis L. Kentucky Bluegrass S S 
Poa scabrella (Thurb.) 
Benth.

Pine Bluegrass T M 

Poa trivialis L. Rough Bluegrass S S 
Puccinellia airoides Parl. Alkaligrass H H 
Sorghum sudanense (Piper) 
Stapf.

Sundangrass M M 

Sporobolus airoides Torr. Alkali Sacaton H H 
Stenotaphrum secundatum
(Walt.) Kuntze. 

St. Augustinegrass T M 

Zea mays L. Corn M S 
Zoysia japonica Steud. Zoysiagrass M M 

(1): Tolerances to salt spray are defined by the degree of salt stress symptoms developed 
in plant leaves and the salt concentrations in the irrigation water.  Highly tolerant (H): No 
apparent salt stress symptoms observed when plants are irrigated with water containing 
600 mg L-1 sodium and 900 mg L-1 chloride.  Tolerant (T): No apparent salt stress 
symptoms observed when plants are irrigated with water containing 200 mg L-1 sodium 
and 400 mg L-1 chloride.  Moderately tolerant (M): Symptoms observed on less than 10% 
of leaves when plants are irrigated with water containing 200 mg L-1 sodium and 400 mg 
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L-1 chloride.  Sensitive (S): More than 20% of leaves develop symptoms when plants are 
irrigated with water containing 200 mg L-1 sodium and 400 mg L-1 chloride.
(2): The definitions of soil salinity tolerance are: Highly tolerant (H): acceptable soil EC 
greater than 6 dS m-1, Tolerant (T): acceptable soil EC greater then 4 and less than 6 dS 
m-1, Moderately tolerant (M): acceptable soil EC greater than 2 and less than 4 dS m-1,
Sensitive (low tolerance) (S): acceptable soil EC less than 2 dS m-1.
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Table 6. Boron tolerance of landscape plant species.

Botanical name Common name Boron tolerance 
based on: 

Tolerance
rating

Trees    

Citrus limon (L.) Burm. f. Lemon  Leaf injury S 
Citrus paradisi Macf. Grapefruit Leaf injury S 
Citrus sinensis (L.) Osbeck Orange Leaf injury S 
Ficus carica L.  Fig kadota Whole plant S 
Juglans regia L. Walnut Leaf injury S 
Persea americana Mill. Avacado Leaf injury S 
Prunus armeniaca L. Apricot Leaf injury S 
Prunus domestica L. Plum Leaf injury S 
Sequoia sempervirens Endl. Coast redwood Leaf injury S(1)

Shrubs    

Abelia grandiflora (Andre) Rehd. Glossy Abelia Leaf injury S 
Buxus microphylla Siebold and 
Zucc.

Japanese
Boxwood

Leaf injury T 

Callistemon citrinus (Curits) Stapf Bottlebrush Leaf injury T 
Carissa grandiflora (E.H. Mey) Natal Plum Leaf injury H 
Cordyline indivisa (G. Forest) 
Steud

Blue Dracaena Leaf injury M 

Elaeagnus pungens Thunb. Thorny 
Elaeagnus

Leaf injury M 

Euonymus japonica Thunb. Spindle Tree Leaf injury M 
Feijoa sellowiana O. Berg. Pineapple 

Guava
Leaf injury M 

Ilex cornuta Lindl. and Paxt. Chinese Holly Leaf injury S 
Juniperus chinesis L. Juniper Leaf injury S 
Lantana camara L. Yellow Sage Leaf injury S 
Leucophyllum frutescens (Brtland) 
I.M. Johnst 

Texas Ranger, 
Ceniza

Leaf injury T 

Ligustrum japonicum Thunb. Wax-leaf privet Leaf injury T 
Mahonia aquifolium (Pursh) Nutt Oregon Grape Leaf injury S 
Nerium oleander L. Oleander Leaf injury T 
Photinia x fraseri Dress Photinia Leaf injury M 
Pittosporum tobira (Thunb.) Ait. Japanese 

Pittosporum 
Leaf injury S 

Platycladus orientalis (L.) Franco Oriental 
Arbovitae

Leaf injury M 

Podocarpus macrophyllus (Thunb.) 
D. Don. 

Southern Yew Leaf injury T 
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Raphiolepis indica (L.) Lindl. Indian 
Hawthorn

Leaf injury T 

Rosmarinus officinalis L. Rosemary Leaf injury M 
Syzygium paniculatum Gaertn.  Brush Cherry Leaf injury T 
Viburnum tinus L. Laurustinus Leaf injury M 
Xylosma congestum (Lour.) Merrill Xylosma Leaf injury S 

Grasses    

Agrostis palustris Huds. Creeping 
Bentgrass

Growth and leaf 
injury

T

Agrostis tenuis Sibth. Highland 
Bentgrass

Growth and leaf 
injury

T

Cynodon dactylon L. Bermudagrass Growth and leaf 
injury

T

Festuca arundinacea Schreb. Tall Fescue Growth and leaf 
injury

T

Lolium perenne L. Perennial 
Ryegrass

 Growth and 
leaf injury 

T

Poa pratensis L. Kentucky 
bluegrass L. 

Growth and leaf 
injury

S

Puccinellia distans L. Puccinellia Growth and leaf 
injury

H

Zoysia japonica Steud. Japanese 
Lawngrass

Growth and leaf 
injury

T

Plant tolerance ratings are based on the critical concentrations of boron in irrigation water 
applied to the root zone that may cause growth reduction or leaf injury.  Sensitive (S):
Plants may develop severe leaf burn (especially at the leaf tip) by irrigation with water 
containing 1 to 2 mg B L-1.  Moderately tolerant (M): Irrigation with water containing 2 
mg B L-1 may not cause leaf injury, but plants may be severely injured by 4 to 6 mg B L-1

in irrigation water.  Tolerant (T): Irrigation with water containing 4 to 6 mg B L-1 may 
not cause leaf injury, but plants may be severely injured by 6 to 10 mg B L-1 in irrigation 
water.  Highly tolerant (H): Plants will not be injured by irrigation with water containing 
6 to 10 mg B L-1.

(1) The boron tolerance of coast redwood (Sequoia sempervirens) was tested by overhead 
irrigation involving contact of water with the foliage. 




