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Year Total Projected Demand (AF) 

2005 706,100 

2010 733,300 

2015 772,000 

2020 813,000 
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Local Supplies 2005 2010 2015 2020 

Surface Water 85,600 85,600 85,600 85,600 

Water Recycling 33,400 45,100 51,800 53,400 

Ground Water 31,100 45,100 51,800 53,400 

Seawater Desalination 0 0 0 25,500 

Imported Supplies 

Firm Supply from MWD* 303,630 303,630 303,630 303,630 

IID transfer 80,000 180,000 200,000 200,000 

Other sources 172,370 65,470 73,470 85,870 

Total Est. Supplies 706,100 733,300 772,000 813,000 
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Plant County, 
Operation 

Date 

Technology1 Max 
Capacity 

(AF/Y) 

Water Cost 
($1993/AF) 

Energy 
Consumption 

(kWh/AF) 

Chevron Gaviota Oil and 
Gas Processing Plant 

Santa Barbara, 
1987 

RO 460 $4000 15,000 

City of Morro Bay 
(Emergency Plant) 

San Luis 
Obispo, 1993 

RO 1345 $1750 8,900 

City of Santa Barbara 
(Emergency Plant) 

Santa Barbara, 
1992 

RO 7500 $1918 6,600 

Santa Catalina Island Los Angeles 
County, 1991 

RO 148 $2000 N/A 

PG&E Diablo Canyon 
Power Plant 

San Luis 
Obispo, 1992 

RO 600 $2000 9,100 

* Source:  Pantell (1993).  This is only a partial list. 
1 RO = Reverse Osmosis 
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Breakdown of Desalinated Water Price 
($/AF)

$100

$445

$349

Fixed Charge:
 - capitol recovery
 - labor

Distribution

Variable Charge
 - chemicals
 - membranes
 - energy costs
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Source:  SANGIS (2002), California State DWR (1998) 
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Appliance/Plumbing Item Life Span in Years* 

Galvanized Steel Water Supply Pipes 12 + exp (3.4 – 0.0018·TDS) 

Water Heater 14.63 – 0.013·TDS + 0.689E-5·TDS2 – 0.11E-8·TDS3 

Faucet 11.55 – 3.05E-3·TDS 

Garbage Disposal 9.23 – 3.87E-3·TDS + 1.13E-6·TDS2 

Washing Machine 14.42 – 0.011·TDS + 4.6E-6·TDS2 

Dishwasher 14.42 – 0.011·TDS + 4.6E-6·TDS2 
* Equations from MWD 1998. Original data from Tihansky, 1974, Milliken-Chapman 1988 
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Category Percent 

Sanitation 29 

Cooling 12 
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Irrigation 32 

Kitchen 7 

Laundry 8 

Unaccounted 3 

Other 9 
Source:  MWD 1998 
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Salinity 
mg/L 

Make Up Water as 
% of Evaporative Loss 

100 104 

350 116 

500 125 

600 132 

699 139 
Source:  MWD 1999 
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Water Use Percent of 
Total 

Impact 
$ (AF)-1(mg/L)-1 

Process Water Demineralization 30 1.48 

Process Water Softening 13 0.63 

Process Water Minor 9 0.00 

Boiler 18 1.05 

Cooling 3 0.61 

Sanitation and Irrigation 27 0.00 
Source:  MWD, 1999 
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CROP THRESHOLD 
TDS (mg/L) 

PERCENT OF FULL YIELD 

Strawberry 427 132.879 - 0.077 · TDS 

Misc. Vegetables 640 IF(TDS< 640,100), ELSE 121.12 - 0.033 · TDS 

Cut Flowers + Nursery 
Stock * 

400 MAX(100.87 - 0.0024 · TDS, 
99.937 + 0.0004 · TDS - 0.000004 · (TDS)2) 
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Citrus 544 127.2 - 0.05 · TDS 

Avocado 378 120.79 - 0.055 · TDS 

Vineyards 480 114.4 - 0.03 · TDS 

Pasture and Grains 853 114.501 - 0.017 · TDS 

Deciduous 480 127.12 - 0.0565 · TDS 

Field 725 119.33 - 0.0267 · TDS 
source:  MWD, 1998 

* The MWD model calculates impacts to cut flower and nursery crop yields separately.  We were unable to disaggregate these two 
crop types in our dataset.  A conservative estimate of benefits was made by estimating the yield improvement with both the nursery 

and flower functions, and taking the maximum yield percentage (i.e. the minimum yield loss).   Value per acre for cut flowers, which is 
lower than the value for nursery crops, is used for both crop families. 

�
����+�%��!������ ���8��������#��$�&��"��'������!�%#�#�-�!��$-9� �	'��!��$-� #�$# ���!��'���
�'�!��+�%��!�8������#)#��%%-�����#��$�&��"������#�)������-� ����������!9�
�
1���-� *%�������
�����	�(�����*��	���	����	��

	'������"�$�%� ��!#$��!��'�� �!�!��!!� #���$�8#�'�! �%����$� ����!#���$�"�)�����8�������$�
8�!��8����� �����"���� &� #%#�#�!� ��$� $#!��#���#��� #�&��!��� ����9� � � 	'�� ���!�"��#��� #!� �'��� ��
$� ���!�� #���'���!�&�%� %#&���&��'�!��!-!��"!�8#%%���!�%�� #�� #� ���!�$����%� �"���� �!�!9� �	'�!��
 �!�!� 8#%%� �'��� ��� ��!!�$� ��� ���  ��!�"��!� �!� '#)'��� 8����� ��$� 8�!��8�����  '��)�!9� � 	'��
��%��#��!'#�!����8�����!�&�%�%#&����$�!�%#�#�-���������#��$�&��"�	#'��!/-�C<B@>E9��	'�-������!�
&�%%�8!.�
�

�#&���&��� �%����$� �#����� #%#�-<A�D�769=7�M�696677�W�	���
�#&���&��� �%��#!��#���#����� #%#�-�D�?6�R�A6�W��:�C;69666B�W�	��E�

�
	'�� &#�!�� ��%��#��!'#�4� ��)��$#�)� ���$� �#��� &� #%#�#�!4� 8�!� �"#���$� &��"� ���� +��!#��� �&� �'��
"�$�%9� � 	'�� $�!�%#���#��� �%���� 8#%%� ���� #"�� �� 8����� !�%#�#�-� ��� ��"�#�)� ��$� �����"����
&� #%#�#�!4�8'# '�����"�#�%-���!����"�&��"��'���%���9����$�%����!�!�))�!��$��'����'������&#�!����
���$� �#���&� #%#�#�!�8��%$����&�#�%-�%�89�
�
�%�'��)'��'�����%#�����'"���"�$�%� ����#��$�&�� �#���%��:���!!#��!�&���8�!��8�����&� #%#�#�!4�
�'�!��8�����"#���$� &��"��'��<BB=�"�$�%4� �&���� ��!�%���#��!�8#�'��%���� ��)#����!� !�))�!��$�
�'���"�!��&� #%#�#�!������%���$-� ��!��� ��$����'��$%��'#)';!�%#�#�-�%��$!9�
�
	'�� %� �%� 8����� $#!��#���#��� &� #%#�-� ���%� �"����  �!�� #!� �!�#"���$� �!� H<4=66� ����  ��#��� C����
�����%#2�$E4���!�$����!��$#�!����&��"�$��-��'���"��# ������������/!��!!� #��#��9�������%�
���� ��#��� �!��#!�$����"#��$��-�$#+#$#�)��'#!�+�%����-��'���:�� ��$�&� #%#�-�%#&�9��	'����!�%�!��&�
����"�$�%����!�#�$# �����'����'�!��#"�� �!�������%��#+�%-�"#���� �"����$������'�������&#�!9�
�
�

������������������������������ ������������������
<A����$� �#���&� #%#�#�!�����$�&#��$��!��'�!���!�$�&���8�����!��� ��)������#��4���8�!����)�4���"�#�)���$������"���9���#!��#���#���

&� #%#%#��!�����$�&#��$��!��'�!���!�$�&���$�%#+��-���$�������$�8�����!����)�9�



�

� >?

	�5� !'')�&��������(�� 63����)��

�����#"�#!�����!���'������!�%#�#�-�"�$�%�������$# ���'�� ��!�(��� �!��&����# #����$�$�#�/#�)�
8����� !�%#�#�-�  '��)�!� ��� �'�� ��!#$���!� �&� ���� �#�)�� ����-9� � �!� $#! �!!�$4� �'�� "�$�%�
#� ��������!� �'�� ��!�%�!��&� �� +��#��-��&� !��$#�!4�"�/�!� �!���&� �))��)���$�$���4� ��$� ��%#�!� ���
��"����!��!!�"��#��!9��	'���&���������!���&��'#!�"�$�%�#!�#����$�$�������+#$������!�#"�����&�
������#�%� ����&#�!4� ��$�'�%�� $����"#���8'# '� !� ���!� �&� �'��8�����"��/��� 8#%%� ����&#��"�!��
&��"��'�!��!���%#�!9�
�
���'�+�� '�!������"�$�%��'����$#&&������! ����#�!4���!�$����������#�%�$#!��#���#��!��&�A?4666�
��
��&�$�!�%#����$�8������'���)'�����'�����������9��	'��!��+# �������#!�$#+#$�$�#�����'����
2���!.� � ��%!��$4� � ���!#$�4� ��$� �'�� ��"�#�$��� �&� �'�� ����� !��+# �� ����� C'�� �&���'�
��&����$�����!������&���!#"�%# #�-E<?9����%!��$���$�� ���!#$������!#�)%�$�����&������%-!#!�
!#� ���'�-�'�+�����'��:���!!�$�#�����!��#����!��+#�)�������#����&��'��$�!�%#���#����%���*!�8����9��
�%!�4��!��'�� %�!�!�� #�#�!�����'���%���4��'�-�8��%$�����'����#"��-��� #�#���!��&���+#���"����%�
#"�� �!� �!!� #���$� 8#�'� �'�� �%���� C��$� ���!�"��%-� 8��%$� $�"��$� �� '#)'��� !'���� �&� �'��
����&#�!E9�
�
��$�! �#��#����&��'���'����$#!��#���#���! ����#�!���$���"���$��# �#�)��'���'����!��$-�2���!�#!�
���+#$�$�#���� �#���?.���!��� '������� '9�
�
1����� 2���	��
��
��%
&��������&����

�$$#�#���%�$������!��� �!�8������(�#��$���� �!��"#2���'������"�$�%���������#�)������-9��
������ '�!��$-�����4�$����8�!�)��'���$��������%���!�#"���!��&��'��&�%%�8#�)� #����!.����!�%#���
	��4� !#"�%���$� 	��4� 8�����  ��!�"��#��� �-�  �!��"���  %�!!4� �)�# �%����%� � ���)�� �-�  ���4�
����%��#�����$���"�����&�'��!�'�%$!9�	'�!������$#! �!!�$��!�&�%%�8!.���
�
��.�)�����3��
	'����!�%#���	���#!�����!�#"�����&��-�# �%�!�%#�#�-�+�%��!��:���#�� �$�#���'��!��$-�2���!9��	'#!�
+�%���#!�'�����)����!�#���#"��C���'�!��!���%%-���$�8#�'� %#"���E���$�!�� ��C���8����$#!��# �!�
��$� 8#�'#�� $#!��# �!E4� ��$� �'���&���� "�!�� ��� �����!����$� �!� ��� �+���)�� ��� "�!�� ������%��
�!�#"���9������������%-!#!4�$����&��"�-����566<�8�!��!�$���� �"������'����!�%#��9��	'���&����
�'������&#���!�#"���!�!'��%$����#���������$��!� '��� ���#!�# ��&�-����566<� ��!�"��#����������!�
��$�8�����(��%#�-�%�+�%!9��
�
����� ���!#$����$���%!��$4���!�%#���	���+�%��!�8��������#��$� &��"��� '� #�-*!� -����566<�
������3��%#�-�������9��	'��#�-��&���%!��$�!�� #&#�!��'���+���)��	���+�%����!��'�����/������
�'���/#������#%����#����%���4�8'# '�#��566<����)�$����8����>=6���$�A5<�")F��8#�'�����+���)��
+�%����&�A66�")F�9� �� ���!#$�*!�8�����!���%-� #!� �"��!�$��&�A7G�%� �%%-;������$� #"�����$�
8����4� >6G� ���;������$� #"�����$� 8����4� ��$� @G� $�!�%#����$� )����$8����9� � 	'�� �+���)��
8�#)'��$�	����!#�)�566<�+�%��!�#!��!�#"���$��!#�)��'���+���)��	���&����� '�!��� ���!.�69A7�W�
A<5�R�69>6�W�A66�R�696@�W�7A<�D�>B?�")F�9���
�

������������������������������ ������������������
<?�	'����!���������#����&��'�� ����-�8'# '�#!����� �+���$��-������ ����#�!������:#"���%-�7G��&��'������%��#��4��:#!�!�

�: %�!#+�%-����)����$8�������!��� �!4���$�8��%$��������#"�� ��$��-��'�����!�� ���&��'��$�!�%#���#����%���9�



�

� >@

	'���:�� ��$�	���&����'����"�#�$����&������#!��!�#"���$���!�$�����+���)��+�%��!��'��#�-�
�&������#�)�4�8'# '������!���!������:#"���%-�>6G��&�8������!�$�#���'#!�2���9<@������-����566<4�
�����#�)�*!��'���������"�����%���!��:���#�� �$�"����	���%�+�%!��&�>=@4�A<A���$�>5A�")F�9��
	'���+���)���&��'�!���'����#!�>@?�")F�9���
�
���/)������3��
�� '�$#!��#���#��� ! ����#����(�#��!� ����!�#"�����&��'����!�%�#�)�!�%#�#�-� �&���� �'��$�!�%#���#���
�%���� �� �"�!�������#���%9� � ��� #!� �!!�"�$� �'��� $�!�%#����$�8�����8#%%���%-� ���%� �� #"�����$�
!���%-9� � ����'�� �!���&�� ���!#$�4� #�� #!� �!!�"�$� �'��$�!�%#����$�8�����8#%%� ���%� �� #"�����$�
������$�!���%-���&�������%� #�)�#"�����$���������$�!���%-9�����#!��%!���!!�"�$��'������'�������$�
��$���������$�����8�����8#%%����!���%�"����$�8#�'�$�!�%#����$�8����9�
�
	'��� ���!#$��������3��%#�-��������C566<E�#�$# ���!��'����'��8�����%��+#�)�#�!�&#%����#����%����
'�!� ��	���+�%��� <5�")F��'#)'��� �'��� �'����&�8����� ������$� ��� �'�� �/#������#%����#����%���9��
�#� ��&#%����#���$��!�������"�+��!�%#�#�-4�8�� ����!!�"���'������'�������$���$���������$�8�����
%��+#�)� �'�� �/#����� �%���� '�+�� !�%#�#�-� �&� A66� ")F�9� � 	'#!� �: �!!� <5� ")F�� #!� �'���&����
����#����$� ��� !�"�� ��'��� �����"���� ��� �!!� �  ���#�)� ��� �'�� �%���� ��� #����"#������ �%����
������#����#"�!4���$�8��%$�����:�� ��$�����$$��'#!�(����#�-��&�	�������%��$�$�!���%-9�
�
	'��&#�!�� �% �%��#���#!�����!�#"�����'���&&� �#+��	����&�#"�����$�8����4��&����#��'�!������"#:�$�
8#�'��'������#����&�$�!�%#����$�8�����%�&���&������%!��$���$�� ���!#$���� �#+���'�#���%%��"���9��
	'#!�+�%��4�	��#4�8�!�$����"#��$�&����� '�! ����#��������>=A�C<66G��&�$�!�%�8����E4�>B5�C?6G�
�&�$�!�%�8����E4���$�>B=�C<?G��&�$�!�%�8����E9�
�
	'��&�%%�8#�)�&�� �#��!�8�����'����!�$�����!�#"�����'���+���%%�!#"�%���$�	���+�%��!�&����� '�
2���.�
 

Carlsbad:   
TDS = [Qd(350) + Qi(TDSi)]/Qtot 
 
Oceanside:  
TDS = [Ql(351) + Qi,t (TDSi) + Qi,u(TDSi+12) + Qd(350)]/Qtot 
 
Rest of SDCWA: 
TDS = [Ql(359) + Qi(TDSi)]/Qtot18�
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TDSi = Effective TDS of imported water 
Qd = Quantity of desalinated water 
Qi = Quantity of imported water 
Qi,t = Quantity of treated imported water 
Qi,u = Quantity of untreated,imported water 
Ql = Quantity of locally provided water (groundwater)�
Qtot = Total water consumed 
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 Baseline Scenario #1 Scenario #2 Scenario #3 

Carlsbad 500 486 408 350 

Oceanside 496 483 435 350 

SDCWA 476 467 472 476 
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 Residential Commercial, Institutional, 
Landscape Irrigation 

Industrial Agriculture Reclaimed 
Water 

Carlsbad20 9825 7046 260 943 1681 

Oceanside 19029 8292 739 2571 154 

SDCWA21 295695 123275 17561 98493 5107 
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 Carlsbad 
acreage 

Oceanside 
acreage 

SDCWA 
acreage 

Strawberry 112 138 237 

Misc. Vegetables 548 1008 4494 

Cut Flowers + 
Nursery Stock * 

591 995 5960 

Citrus  131 8958 

Avocado  797 39047 

Vineyards   133 

Pasture and Grains  15 9656 

Deciduous   149 

Field 292  193 

TOTAL 1543 3083 68828 
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�!�#"���!� �&�  ���� +�%��!� ���� � ��� 8���� ����#��$� &��"� �'������"�$�%9� � ���� �����#�)��
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Crop 1998 Value 
($ / Acre) 

Strawberry $23,800 

Misc. Vegetables $9,600 

Cut Flowers + Nursery Stock* $22,000 

Citrus $6,100 

Avocado $4,200 
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Vineyards $700 

Pasture and Grains $400 

Deciduous $2,600 

Field $3,700 

* Initially, cut flowers acreage value was also used for nursery 
stock.  The implication of this assumption is discussed in the 
model results section. 
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 Benefit ($) 

Scenario 1: 
Distribution to Entire County 

$3,161,000 

Scenario 2: 
20 % Carlsbad; 20% Oceanside; 60% SDCWA 

$3,199,000 

Scenario 3: 
Full replacement of Carlsbad and Oceanside Imported Supply 

$3,560,000 
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 SCENARIO 1 
 Carlsbad Oceanside SDCWA 

Residential $7.41 $6.35 $4.54 
Commercial $3.68 $3.42 $2.37 

Industrial $10.37 $9.62 $6.67 

Agriculture $38.97 $27.50 $9.91 

 
 SCENARIO 2 
 Carlsbad Oceanside SDCWA 

Residential $47.19 $29.21 $2.02 
Commercial $24.21 $16.05 $1.05 

Industrial $68.13 $45.15 $2.96 
Agriculture $210.20 $129.02 $4.40 

 
 SCENARIO 3 
 Carlsbad Oceanside SDCWA 

Residential $75.25 $67.66 $0.00 
Commercial $39.48 $38.42 $0.00 

Industrial $111.09 $108.05 $0.00 
Agriculture $226.91 $199.52 $0.00 
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Scenario 1:  Distribution to Entire County
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 City of 
Carlsbad 

City of 
Oceanside 

Remainder of 
SDCWA territory 

Baseline TDS (mg/L) 496 500 476 

Final TDS (mg/L) 1 483 486 467 

Drop in TDS (mg/) 13 14 9 

Percent reduction 2.6% 2.8% 1.9% 

Benefit Breakdown: 

Residential $72,781 $120,766 $1,343,299 

Commercial2 $25,961 $28,370 $291,992 

Industrial $2,696 $7,110 $117,051 

Agriculture $36,753 $70,690 $975,910 

Utilities $3,153 $5,251 $59,556 

 

Total Annual Benefit: $141,344 $232,187 $2,787,808 

per acre foot3 $7 $8 $5 

per capita $1.81 $1.44 $1.12 

    
1 after addition of desalinated water to drinking water supplies 
2 includes institutional benefits 
3 benefit divided over all water consumed (local, imports and desalinated seawater) 
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Scenario 2:  20-20-60
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 City of 
Carlsbad 

City of 
Oceanside 

Remainder of 
SDCWA territory 

Baseline TDS (mg/L) 496 500 476 

Final TDS (mg/L) 1 435 408 472 

Drop in TDS (mg/) 61 92 4 

Percent reduction 10.7% 11.4% 9.9% 

Benefit Breakdown: 

Residential $463,661 $555,880 $598,223 

Commercial2 $170,602 $133,119 $129,774 

Industrial $17,715 $33,363 $52,023 

Agriculture $198,221 $331,701 $433,738 

Utilities $24,823 $24,797 $31,418 

 

Total Annual Benefit: $875,022 $1,078,859 $1,245,176 

per acre foot3 $46 $36 $2 

per capita $11.18 $6.70 $0.50 

    
1 after addition of desalinated water to drinking water supplies 
2 includes institutional benefits 
3 benefit divided over all water consumed (local, imports and desalinated seawater) 
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Scenario 3:  Oceanside/Carlsbad Supply Replacement
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 City of 
Carlsbad 

City of 
Oceanside 

Remainder of 
SDCWA territory 

Baseline TDS (mg/L) 496 500 476 

Final TDS (mg/L) 1 350 350 476 

Drop in TDS (mg/) 146 150 0 

Percent reduction 29.4% 30.0% 0.0% 

Benefit Breakdown: 

Residential $739,331 $1,287,518 $0 

Commercial2 $278,156 $318,611 $0 

Industrial $28,883 $79,851 $0 

Agriculture $213,980 $512,959 $0 

Utilities $40,676 $59,984 $0 

 

Total Annual Benefit: $1,301,026 $2,258,924 $0 

per acre foot3 $68 $75 $0 

per capita $16.63 $14.03 $0 

    
1 after addition of desalinated water to drinking water supplies 
2 includes institutional benefits 
3 benefit divided over all water consumed (local, imports and desalinated seawater) 

�
�



�

� A?

�
1�-��� ������
��
��?�������"������
%�	�������

�
"�.�������)8�
	'������%������%�����&#�!������!#$���#�%� �!��"��!������!�&�%%�8!.�
�

� ����#��<.��H<4A7@4666�
� ����#��5.��H<4?<=4666�
� ����#��7.��H5465@4666�

�
	'#!�����&#�� #!�"�#�%-� ����!�%���&�$� ���!�$�'��!�'�%$��:���$#����!����8����� !�&���#�)4���$�
#"���+�$� %#&��#"�� �&� $#!'8�!'��!9� � ����%�$� 8����� ��� '�!�!� ������� ��� ��� #�$����$���� �&�
$�#�/#�)� 8����� !�%#�#�-9� � 	'�� ��!#$���#�%� ����&#�!� ! �%�� �������#�����%-� #�� �� '� ! ����#�� ��$�
8#�'#����$����8����2���!9���
�
�����&��)@��.���/����)8�
	'������%������%�����&#�!���� �""�� #�%���$�#�!�#���#���%� �!��"��!������!�&�%%�8!.�
�

� ����#��<.��H7>?4666�
� ����#��5.��H>774666�
� ����#��7.��HAB@4666�

�
����%-�'�%&��&��'��!�+#�)!�����'#!�!� ���������!!� #���$�8#�'�#"���+�$�8������!���&&# #�� -�#��
 ��%#�)���8��!9�
��
���/.����)8�
	'������%������%�����&#�!����#�$�!��#�%� �!��"��!������!�&�%%�8!.�
�

� ����#��<.��H<5?4666�
� ����#��5.��H<674666�
� ����#��7.��H<6=4666���

�
	'�� ��#"��-� !��� �� �&� !�+#�)!� ��� �'�� #�$�!��#�%� !� ����  �"�!� �!� ��$� �$�  �!�!� &��� ��� �!!�
8�����$�"#����%#2��#��9���������!�#�)%-4�� ����#��<����$� �!���'#)'����+���%%�����&#�����#�$�!��-�
�'����'����'���! ����#�!9���
�
!,��&/)�/���
	'������%������%�����&#�!�����)�# �%����������!�&�%%�8!.�
�

� ����#��<.��H<46=74666�
� ����#��5.��HB?>4666�
� ����#��7.��H@5@4666�

�
�!�8#�'��'����$�!��#�%��� ����8����!�%�!4�8���)�#��!���� ����#��<�!'�8#�)��'��'#)'�!������&#�9��
	'#!�#�$# ���!��'�����!"�%%�!�%#�#�-�����&#��!����$������+����'�����#��� ����-�8#%%�'�+����!����)���
#"�� �� �'��� �� %��)��� ����"���� )��)���'# �%%-� &� �!�$�����&#�9� � ����8����#�!4� �+� �$�!4� ��$�



�

� A@

&%�8��� ��$� ���!��-�  ���!� 8���� �'�� ��%-�  ���!� !'�8#�)� ����&#�!� &��"� �'��"�$�%�$� !�%#�#�-�
��$� �#��!9����
�
	'�� %��)�!������&#��8�!��!!� #���$�8#�'� #� ���!�$��+� �$��-#�%$!9� ��+� �$�!����� !��!#�#+�����
!�%#�#�-4� 8'# '�  ��� ��$� �� ����� !#2�4� ���$� �� %��&� N! �� '#�)O4� ��$� $����!!� �+� �$�� -#�%$!�
C��8%�-4� 5665E9� 	'�� !��� '� &��� !�%�;��%������ ����!�� /� #!� ��� � �#+�� ����� �&� ��!��� '� #�� �'��
����-95>� � �%�'��)'� �� !8#� '� ��� ��8� ����� !�� /� "�-� "#�#"#2�� �'�� � ���"# � ����&#�!� �&�
#"���+�$�8�����(��%#�-4�8�����!�%#�#�-���$� �#���"�-����+#�8�$��!�����%������#+��#�+�!�"����&���
#� ���!#�)��+� �$�����$� �#��9�
�
	'�� "�$�%� ��!�%�!� #�$# ���� �'��� ����&#�!� ��� &%�8��� ��$� ���!��-�  ���!� ���� $8��&�$� �-� �'��
�+� �$������&#�!9� � ��#�#�%%-4� �!�#"���!� �&� #"�� �!� ��� ����"����%�  ���!�8����"�$�� �!#�)� �'��
�"�#�# �%� -#�%$� ��$� �#��� ��%��#��!'#�� &��� &%�8��!4� 8'# '� #!�"����  ��!��+��#+�� �'��� �'��� �&�
���!��-�  ���!9� � 	'�� !��!#�#+#�-� �&� �'�� � ���"# � #"�� �� &�� �#��!� ��� !�%#�#�-� ���� $��# ��$�
)���'# �%%-��!�&�%%�8!5A.�
�

Ornamental income loss as a function of salinity
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Scenario 1:  Residential Benefits
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Scenario 2:  Residential Benefits
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Scenario 3:  Residential Benefits
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Scenario 1:  Commercial/Institutional Benefits
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Scenario 2:  Commercial/Institutional Benefits
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Scenario 3:  Commercial/Institutional Benefits
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Scenario 1:  Industrial Benefits
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Scenario 3:  Industrial Benefits

0 200 400 600 800

process water
demineralization

process water
softening

boiler feed

cooling tower

Hundred dollars

Carlsbad
Oceanside
SDCWA

�



�

� ?5

�
�#)����@;=�������%#�#�-���$�%���!�%�!�M�����#%��&��)�# �%����%�����&#�!�

Scenario 1:  Agricultural Benefits
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Scenario 3 - Agricultural Benefits
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Variable Detailed 
Model 

Simple 
Model 

Number of years living in area Yes No 

Household size Yes Yes 

Age Yes Yes 

Income Yes Yes 

Education Yes Yes 

Household type Yes Yes 

Concern for other public issues Yes No 

Perception of drought severity Yes No 

Perception of water shortages as a long-term problem Yes No 
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Awareness of agency mandates to cut back on water use Yes No 

Home ownership / rental status and water bill responsibility Yes No 

Amount and type (private or shared) of external landscaping Yes No 

Population growth preferences Yes No 

Average residential water rate for respondent’s water agency Yes No 

Northern California or Southern California Agency Yes No 
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 Helix Vallecitos Total 

Initial sample 867 945 1812 

Unused samplea 369 312 681 

Out of sampleb 28 37 65 

No telephone number available 50 124 174 

Corrected sample size 420 472 892 

Refusals 65 75 140 

Not reached during study 137 147 284 

Unable to participatec 13 48 61 
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Completed interviews 205 202 407 

Response rated 49% 43% 47% 
aThere was no attempt to contact the sample points 
bThese include businesses, landlords, vacancies, duplicate sample points, and sample points no longer 
residing in study area 
cIncludes language and other communication barriers, or mailing not received, not read, or thrown 
away 
dCalculated as a percent of the corrected sample size�
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Explanatory Variable Sample Population 

Household size 2.4 2.7 

Age (18-34) 10% 33% 

Age (35-54) 30% 24% 

Income $50,000 + 29% 31% 

Education (College graduate) 31% 25% 

Household type (Single-family) 59% 63% 
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Frequency (Occurrences / Years) Shortage 
(% Reduction from Full Service) 1/30 1/20 1/10 1/5 1/3 

10%   $10.36 $10.60 $10.70 

20% $11.36 $11.86 $12.36   

30% $13.43 $13.96 $14.50   

40% $15.64 $16.19 $16.76   

50% $17.94 $18.52    
aBlank cells in the table reflect scenarios that were not part of the survey 
b95% confidence interval for SDCWA is ±$1.18�
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Mean percentage of explanatory variables Variable Coefficient 
San Diego Carlsbad Oceanside 

HH size -0.0359107 (2.89) (2.60) (2.97) 

Age (18-34) -0.5978690 27% 20% 25% 

Age (35-54) -0.1138274 29% 35% 27% 

Income  0.2988739 30% 46% 22% 

Education  0.3525352 46% 60% 41% 

HH type  0.2505196 67% 66% 70% 
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Frequency (Occurrences / Years) Shortage 
(% Reduction from Full 

Service) 1/30 1/20 1/10 1/5 1/3 

10%   $15.58 $15.73 $15.79 

20% $16.19 $16.48 $16.77   

30% $17.38 $17.67 $17.96   

40% $18.57 $18.86 $19.16   

50% $19.76 $20.06    
Blank cells in the table reflect scenarios that were not part of the survey 
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Frequency (Occurrences / Years) Shortage 
(% Reduction from Full Service) 1/30 1/20 1/10 1/5 1/3 

10%   $15.67 $15.81 $15.87 

20% $16.27 $16.56 $16.86   

30% $17.46 $17.76 $18.05   

40% $18.66 $18.95 $19.24   

50% $19.85 $20.15    
Blank cells in the table reflect scenarios that were not part of the survey 
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Frequency (Occurrences / Years) Shortage 
(% Reduction from Full Service) 1/30 1/20 1/10 1/5 1/3 

10%   $15.71 $15.86 $15.91 

20% $16.32 $16.61 $16.90   

30% $17.51 $17.80 $18.09   

40% $18.70 $18.99 $19.29   

50% $19.89 $20.19    

Blank cells in the table reflect scenarios that were not part of the survey 
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Area 

Total Housing Units 
servable by the 

Carlsbad Desalination 
Plant 

Average 
Monthly WTP 

Avg Ac-ft Value 
per Month 

Avg Ac-ft Value 
per Year 

SDC 100,000 $1,782,000 $31.82 $381.86 

C&O&SDC 100,000 $1,791,000 $31.98 $383.79 

C&O 92,009 $1,651,562 $29.49 $353.91 
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Energy Source Utility 
(MWh) 

Non-utility 
(MWh) 

Total 
(MWh) 

Portion 
(%) 

Coal 0 2,376,045 2,376,045 1.2 

Petroleum 51,769 2,127,223 2,178,992 1.1 

Gas 13,917,748 76,597,923 90,515,671 47.2 

Nuclear 33,371,857 0 33,371,857 17.4 

Hydroelectric 38,842,389 1,508,064 40,350,453 21.1 

Other 1,691,046 21,100,412 22,791,458 12.0 

Total 87,874,809 103,709,667 191,584,476 100.0 
 Source:  State Electricity Profiles, DOE, 2001 
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Source 
 

Billion 
KWh 

Portion 
(%) 

SOx 
(1,000t) 

Portion 
(%) 

NOx 
(1,000t) 

Portion 
(%) 

CO� 
(1,000t) 

Portion 
(%) 

Coal 1,639 83.1 13,844 95.9 5,288 90.4 1,711,673 87.9 

Petroleum 96 4.9 583 4.0 136 2.3 84,129 4.3 

Gas 237 12.0 1 - 424 7.2 146,584 7.5 

Total 1,973 100.0 14,428 100.0 5,848 100,0 1,942,386 100.0 

Source:  Electricity Generation and Environmental Externalities: Case Studies, Sep 1995, DOE 

�
��

	��%��B;7������"#!!#��!�������'�&��"��%� ��# ���8����%���!�#���'���9�9�#��<BB7�

Source SOx/MWh 
(ton) 

NOx/MWh 
(ton) 

CO�/MWh 
(ton) 

Coal 8.45x103 3.23x10-3 1.04 

Petroleum 6.07x10-3 1.42x10-3 8.76x10-1 

Gas 4.22x10-6 1.79x10-3 6.18x10-1 
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SOx 
(ton/day) 

NOx 
(ton/day) 

CO2 
(ton/day) 

Name 
 

Fuel 
 

Capacity 
(MW) 

Generation 
(MWh/day) 

(ton/MWh) (ton/MWh) (ton/MWh) 

6.84x10-2 29 1.00x104 Encina Gas (*1) 965 (*1) 16,200 (*2) 

4.22x10-6 1.79x10-3 6.17x10-1 

(*1) Source:  California Energy Commission (2001)   
(*2) Generation per day is calculated from the capacity assuming the plant’s average load is 70%. 
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SOx/AF 
(ton) 

NOx/AF 
(ton) 

CO2/AF 
(ton) 

 
MWh/AF 

 
Coal 

 
Petroleum 

 
Gas 

 
SOx/m3 

(kg) 
NOx/m3 

(kg) 
CO2/m

3 

(kg) 

4.42x10-4 2.66x10-3 9.30x10-1 
SWP 3 1% 1% 47% 

1.09x10-2 4.76x10-3 1.58 

2.94x10-4 1.77x10-3 6.20x10-1 
CRA 2 1% 1% 47% 

7.28x10-3 3.17x10-3 1.06 

2.11x10-5 8.95x10-3 3.09 
Desalination 5 0% 0% 100% 

1.71x10-5 7.25x10-3 2.51 
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9.4.1 Brine Disposal 
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9.4.2 Pre-treatment Chemical Discharges 
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9.4.3 Cleaning Chemical Discharges 
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