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CAL I FORM IA MUNICIPAL WASTEWATER RECLAMATION 
IN 1987 

I . INTRODUCTION 
California is facing an increasing water shortage. In 1985, the net 

annual water demand was 34.2 million acre-feet. A deficit of 2.0 mil 1 ion 
acre-feet in reliable supplies was met by overdrafting ground water. It is 
estimated that by the year 2010 the net demand will be 35.6 mi 1 1  ion acre-feet 
with the annual deficit increasing to about 2.3 million acre-feet. This 
assumes normal rainfall and completion of some of the currently proposed 
state and federal water developant projects [I]. Increasing difficulties 
are being encountered in the development of new surface water supplies to 
meet the demand. The need to consider and develop long-term alternatives for 
water resources management is paramount in 1 ight of the increasing water 
shortage. Especial ly in the last decade wastewater reclamat ion has received 
much attention as a viable contribution to our water resources. 

Wastewater reclamation is not new; the beneficial use of wastewater has 
been a practice in California since the 18901s, when raw sewage was in use on 
'sewer farms". Since then there has been a steady increase in reuse, 
amounting to over 266,000 acre-feet/year in 1987. Over the years various 
surveys hare been conducted that have documented the increase, the last 
gubllshed 'survey cowering tb yeiar 1977. 

The pu~pase of this report is to provide detailed information and data 
on the planned reuse of treated municipal wastewater that occurred in I S 7  in 
California. The data are derived from a cmprehensive survey of garnici a1 
and otbrJw&stamtar treatment plants. Thc surwy was canducttd 4" 1$ and 
1989 b ;ehe OrffOee 69 Water Recycling of the CalQfornla State Water R @ S @ ~ F C ~ S  T Contro herd (SWRCB). This report includes survey f Jndings, a comperison 
with previous surveys, information on new wastewater reclamat ion projects 
since 1987, and survey procedure. Appendices contain the survey 
questionnaire, a 1 ist of a1 1 known municipal wastewater reclamation 
faci 1 ities, wastewater treatment requirements for reuse, a 1 i st of 
abbreviations used in this report and tables of conversion for units of 
measure. Unless otherwise noted, a1 1 data reported apply to the year 1987. 

Terms regarding wastewater reclamation are not consistently used in the 
literature. Thus, the following definitions are used in this report: 

"Reclaimed water" means water which, as a result of treatment of waste, 
is suitable for a direct beneficial use or a controlled use that would 
not otherwise occur [as defined in California Water Code, Section 
13050(n) J. 

"Water or wastewater reclamation" includes the process of treating 
wastewater to produce water for beneficial use, the storage and. 
distribution of reclaimed water to the place of use, and the actual use 
of reclaimed water. 



"Planned reuseH is the deliberate direct or indirect use of reclaimed 
water without relinquishing control over the water during its delivery, 

"Direct reuseM is use of reclaimed water that has been transported from 
a wastewater treatment plant to a reuse site without passing through a 
natural body of either surface or ground water. 

"Indirect reuse" is the use of reclaimed water indirectly after it has 
passed through a natural body of water after discharge from a wastewater 
treatment' plant. 

"Municipal wastewater", for purposes of this report, is wastewater of 
domestic origin and of cormnercial, industrial, and governmental origin 
if such wastewater is commingled with domestic wastewater prior to 
treatment. 

Planned ground water recharge with reclaimed water is considered in this 
report as a type of reuse, even though it is more correctly considered as 
only a temporary storage before actual indirect reuse takes place upon 
extraction from the ground. The percolation of effluent through rapid 
infiltration, as in ponds, intended primarily as a method of wastewater 
treatment and disposal, is not considered planned reuse. Unplanned indirect 
reuse of effluent percolated in stream beds constitutes a s i  nif icant 
coqmnent of ground water supply for some eolaonrnities, but t is type of reuse 
is not within the purview o f  this report. 

a 
A distinction is made between land application of wastewater for  the 

purpose of treatment or disposal and land application that results 4n water 
mclmation and reuse. These two categories are not mutual ly exclusive and 
em frequently overlapping. Land appl icat ion is considered wastewater muse 
as long as an intentional benefit results from the use of the reclaimed 
water. Beneficial uses may include, for example, irrigation of pasture or of 
mops that ere harvested. Thus, insofap as a bnef icial use is being 
derived, land treatment or disposal of wastewater is c~nsidered water 
reclamation, even though fresh water may not be replaced and irrigation 
methods may not be efficient with respect to crop needs. 

In-plant use of treated effluent at wastewater treatment plants is 
colason practice, such as for backwashing of filters, wash-dm of equiparent, 
and on-site landscape irrigation. The amounts used for in-plant purposes are 
often not measured and were only sporadically reported by the survey 
respondents. Thus, the amounts of treated wastewater used for in-plant reuse 
are not included in the data presented in this report, except for the 
separate discussion on in-plant reuse in Section 11. 



11. SURVEY FINDINGS 

It was found from the survey that at least 266,559 acre-feet of 
municipal wastewater were beneficially reused in California in 1987. (AS 
explained in Section V, perhaps as much as 2,000 acre-feet m y  be missing 
from this number.) Adjusting previously published data on wastewater 
product ion by population growth [2, 31, total municipal wastewater produced 
in California is estimated to have been between 3.4 and 3.9 million acre-feet 
in 1987. Thus, around 7 to 8 percent of municipal wastewater production was 
put to beneficial use. Other findings of the survey reported in this section 
include the distribution of reclaimed water amongst types of reuse and 
regions, freshwater savings, the value of the reclaimed water, levels of 
wastewater treatment provided, and in-plant reuse. A summary table of data 
col lected on each water reclamtion plant and user is presented in Appendix 
B. Other data were also collected, which cannot be conveniently presented in 
this report. The kinds of data collected are evident in the questionnaire 
used in the survey, which is shown in Appendix A. Also, some data were 
collected from respondents that did not fit within the scope of this report. 

Types of Reclaimed Water Use 

It was found that 2QO water r e c l ~ l i o n  plants produe~d reclaiiwd water 
for distribution to at least 854 discrete use areas in 1987. Perhaps as rany 
as 10 plants aray be missin f m  t h e  data. Also, the actual m b e s  of use 
a~eas was sljghtly high= !matte same use &mas lars ~onro1tdrW as stngle 
usem On regsrtfng, such as several schoals far a t in  1e s c h l  dfstrtet. 8, Reclaimd water has a wide variety of  applications. a two of muse me 
sunsarized in Table 1 and Figure 1. Much sf the attention focused on 
mlafmd water over the lest k a d e  has h n  Per its use {n an urbm 
context, such as for lanls~lgs irrd tfon, ad its ptmttel far @%and water 9" reckapge. kvertheless, tha ROstor cal appl icatlton far agrfculturrrl purpases 
continues to dominate, amunting to 63 percent of the total reclaimed water 
used in 1987. 

Detailed descriptions of types of reclai~d water applications are 
provided in Appendix B. Sam? of the more wnc n uses am toilet flushing, 
fire protection, and leaching of soil salinity from agricultural fields. The 
largest industrial appl icat ion of reclaimed water was for paper 
manufacturing. Other significant industrial uses were power plant cool ing , 
watering of log decks, and cooling water in a steel manufacturing plant. One 
unique use was for cooling of a rocket testing platform. At least 20 
different food crops were irrigated with reclaimed water, as well as at least 
11 other crops and nursery products, as shown in Table 2. 

Geographic Distribution of Reuse 

The geographic distribution of reclaimed water use is s h m  in Table 3. 
The regions used for the distribution are the jurisdictional boundaries of 
the California Regional Water Quality Control Boards, which generally follow 
the major watersheds of the state, as s h m  in Figure 2. The Centre1 Valley 
Region, also referred to as Region 5, is further broken d m  into the arms 
starved by tRe th~m off ices ef tfmt Regdsnal Water Qua1 i t y  Control Board. As 

0 
* .  

- 3 -  



Table 1 

TYPES O f  RECLAIMED WATER USE, 1987 

Type of Reuse 

Agricultural Irrigation: 

Harvested feed, fiber and 
seed crops 

Pasture 

Orchards and vineyards 

Tree crops (Chrlstwes t m s ,  
firerrood, pulp, etc.) 

krsery and sod crops 

Food crops 

Mixed, other or unknown types of 
agricultural products 

ldmkqm Irrigsttm: 

Schsols, playgrain&, parks wham 
Tttle 22 tgrtlary effluent raquired 

F- and hlghvcay lendscaph 

blf curses (including golf course 
iqmmbnts) 

M i a d ,  other or u n k m  types of 
landsatpa (includln strwt lanalscape, SIT aver, parks & n tertiary 
eff uent not requfd) 

Lasdxsp XI-as (excluding golf 
courses) 

B a m 8 t Q a M l ~ t  

Wildlife Rabitut Eahaacscat , 
Yetlaads 

1ndhPtri.l -: 

Caoling water 

Process water 

Construction, dust control, washdm 

Other or u n k m  types of industrial 
reuse 

(iroond Uater Recbw@a 

~ i s g e l l e  a mkmm t 
dscamidtp&srr 

T6t81 

Use 

#umber 

41 

56 

11 

4 

10 

5 

113 

57 

17 

63 

433 

1 

4 

5 

5 

2 

4 

1 

7 

15 

854 

Volume of Reclaimed 
Bercerit 

Acre-feetlyr 

61,480 

20,175 

5,037 

75 

3,591 

3,780 

72,179 

3,304 

870 

15,197 

11,464 

2,802 

6,905 

9,773 

1,162 

4,398 

256 

218 

38,585 

.5,308 

266, $59 

Areas 
Percent 
of total 

4.8 

6.5 

1.3 

0.5 

1.2 

0.6 

13.2 

6.7 

2.0 

7.4 

50.7 

0.1 

0.5 

0.6 

0.6 

0.2 

0.5 

0.1 

0.8 

1.7 

100.0 

M k r  

of total 

23.1 

7.6 

1.9 

43.1 

1.3 

1.4 

27.1 

1.2 

0.3 

5.7 

4.3 

1.1 

2.6 

3.7 

0.4 

1.6 

0.1 

0.1 

14.5 

2.0 

100,O 



Industrial use 2?h Otbr w mixed uses 1 % 

Pleemaisnal Emspundrnttnts 3?4 

Wildlife habitat 4% 

F i r e  1. TYPES OF REUSE IlU 1087 

i 

Tabla 2 

TYPES Of C R P S  IRRIeiPTED 
WITH RECLAIMED YATER 

Food Crops I kn-food clops 

apples 
asparagus 
avocados 
barley 
beans 

- broccoli 
cabba e 
caul d l r r r  
celery 
citrus 

corn 

!X;e 
peaches 
Peppers 
pistachios 
plums 
squash 
sugar beets 
wheat 

alfalfa 
Christmas trees 
clover 
corn 
cotton 
eucalyptus trees 
flower seeds g 
t m s  
vepeteble seeds 



REGION 

C I S K I V O U  1: North Coast 
2: San Francisco Bay 
3: Central Coast 
4: Los Angeles 
5: Central Valley: 

SF: Fresno 
5R: Redding 
5s: Sacramento 

6: Lahontan 
7: Colorado River Basin 
8: Santa Ana 
9: San Mego 

* 

Figure 2. CALIFORNW REGIONAL WATER QUALITY CONTROL BUAFID REGIONS 



Table 3 

REGIONAL D I  STRIBUTIM OF WATER RECLAMATION PLANTS, 
RECLAIMED WATER USE AND RESULTING 

FRESHWATER SAVINGS, 1987 

a haunts of reclaimed water usa, reported t o  be replacing f r e s h i t s t  use. 

would be expected, most of the reclaimed mter use is in the Central Valley 
and th south coastal regions, arssunting to 78 parcent of the reclafnmd water 
pmdueed i n  California. The coastal areas f r m  Snta Barbara County north 
and the desert and eastern Sierra Hevada regions used the m i n i n g  22 
percent. The Central Valley is dominated by agriculture, nhOch is a readily 
accessible market that can ose mclaQ~gd water receivin relatively low a levels gf tmfnnt. k t  Relf of the state's pogulat on resides i n  the 
smth coastal regions of  4, 8 and 9. The dependence of tb south coastal 
area on expensive imgortsd water has created a higher demand for alternative 
sources sf water, such as reclaimed water. Mawever, despite a lar e ! metropol itan water defnand in San Diego area, only 2 percent of rec aimed 
water use Q C C U M ~ ~  there. Reuse has been approached cautiwsly in the San 
Die@ area due to the concern of degrading stsall confined aquifers with 
excessive salts. Amendments to basin plans are currently being adopted by 
the Regional Water Qua1 ity Control Board of the San Diego Region, which are 
expected to result in a marked increase in the use of reclaimed water. 

Reg ion 

1: North Coast 
2: San Francisco Bay 
3: Central Coast 
4: Los An e les 
5: cen t ra l  r alley: 

SF: Fresno 
SR: Redding 
5s: Sac rmn to  

6: Lahontan 
7: Colorado Rlver Basin 
8: Santa Ana 
9: San Diego 

Total 

Size Distribution of Reclamation Systems 

Freshwater 
Savingsa, 

acre-f eet/yr 

11,549 
3,899 
5,895 

59,300 

74,486 
567 

25,910 
6,138 
6,314 

26,473 
4,186 

224,717 

Wurnber o f  
Water 

Reclamat ion 
Plants 

16 
18 
15 
20 

33 
6 

33 
17 
7 

18 
17 

200 

The size distribution of water reclamation systems is shown in Table 4. 
For the purpose of determining size distribution, a system is considered a1 1 
of the water reclamation facilities related to a particular wastewater 
treatment plant. The masure of size is the total annual reclaimed water 
deliveries from each wastewater treatment plant. System sizes ranged from 
0.6 acre-feet to 19,856 acre-feet delivered in 1987. Half of the total 
amount of reclaimed water was del ivered by only a dozen of the state's 200 
treatment plants, as listed in Table 5. While most systems have only one or 

latllied water users, a fsro have quite elbrste pigeldna. distribut9~n . Amongst the t6rgest are the Irvine Ranch Water Bistrict, , whteh had 

Total Reclaimed Water Use 

Volume, 
acre-feet lyr  

13,016 
11,010 
6,141 

60,257 

82,997 
792 

32,077 
18,024 
9,076 

27,280 
5,889 

266,559 

Percent 
o f  t o t a l  

5 
4 
2 

23 

31 
cl 
12 
7 
4 

10 
2 

100 



Table 4 

SIZE DISTRIBUTION OF 
WATER RECLPMATION SYSTEMS 

Table 5 

MJOR WATER RECLAMTIOR S M  

Range of System 
Reclaimed Water 

Deliveries, 
acre-f eetlyr 

0 - 2,500 
>2,500 - 5,000 
*5,000 - 7,500 
,7,500 - 10,000 

>10,000 - 12,500 
>12,500 - 15,000 
*15,000 - 17,500 
>17,500 - 20,000 

Total 

Statewide Reclaimd 
Water Deliveries 

Wasteuater Treatment Plant Name 

1. Ssn Jose Creek YRP 

2. City of Bakersfield WTP 12 

3. Whittier Narrows WRP 

4. City of Modesto 

5. Fresno-Clovis Metropolitan Area Regional 
Wastewater Faci 1 ities 

6. P m n a  HRP 

7. Laguna TP 

8. Michelson WRP 

9. City of Bakersfield KTP 13 

10. City of Tulare UPCF 

11. Lancaster WRP 

12. South Tahoe PUO STP 

Tot r l  

Percent o f  ~trtQCli~ t o t a l  

Wastewater Treatment Plants 

Total, 
acre-feetlyr 

79,811 
53,780 
16,819 
35,502 

0 
28,086 
32,705 
19,856 

266,559 

Reclailased Water 
Ikli~ries, 
rcrt..ftet/yr 

19,856 

16,830 

15,875 

14,390 

13,696 

9,598 

9,339 

8,740 

7,826 

6,248 

5 486 

5,085 

132,869 

50 

Number 

173 
15 
3 
4 
0 
2 
2 
1 

200 

Percent 
of Total 

30 
20 
6 

13 
0 

11 
12 
8 

100 

Percent 
of Total 

86 
8 
2 
2 
0 
1 
1 

4 

100 



151 users in 1987, Las Virgenes Municipal Water District (133 users), Santa 
largarita Water District (84 users), Lor A 1  isos Water District (66 users), 
County Sanitation Districts of  Los AR$~B~@s County (39 users at the Pomna 
plant and 25 users at the Long Beach plant), City of Santa Rosa (39 users at 
the Laguna plant), and Tu~lumne Regional Water District (33 users receiving 
effluent from both the Sonora Regional and Jarnestown Sanitary District 
plants). 

Some agencies, either on their own or in cooperation with water 
districts or other water purveyors, have played a major role in developing 
the use of reclaimed water. Some of these operate more than one treatment 
plant producing reclaimed water for planned reuse. Among agencies operating 
wastewater treatment facilities, a dozen agencies provided 60 percent of the 
rcclaiaed water used statewide, as listed in Table 6. 

Table 6 

MAJOR RECLAIMED WTER PRWUCIlllG AGENCIES 

2. City of Bakersfield 

5. E a s t e ~  hnfcipal Water Dfstrlct 

6. City of Santa Rosa 

7. Irvine Ranch Water District 

8. - Clty of Tulare 

9. South Tahw Public Utility District 

10. City of Visalia 

11. Las Virgenes Municipal Water Dlstrlct 

12. ebunt Vernon Sanitation District 



Freshwater Savings 

While reuse in California has always been supported because of the arid 
and smi-arid conditions in the state, historically its application generally 
has been motivated as a cost-effective means of wastewater treatment and 
disposal. Many comraunjties had and still have access near wastewater - 
treatment plants to land suitable for irrigation of crops or pasture. En 
many cases, agricultural irrigation requires less wastewater treatment than 
surface water discharge, and in some cases, farmers are wi 1 1  ing to pay for 
the reclaimed water. Thus, agricultural irrigation has been the dominant use 
of reclaimed water. However, due to drought and long-term water shortages in 
Cal ifornia, water reclamat ion and conservation have received sign if icant 
emphasis in recent years, k t h  in state policy and local water supply 
planning. Many new projects in the last thirty years have been implemented 
with water supply benefits primarily in mind. 

In this survey the Office of Water Recycling attempted to ascertain 
whether pollution control or water supply considerations were the primary 
motivation behind each water reclamation system. Each system was classified 
as pol lution control or water supply according to a judgment based on several 
factors: 

Pollution control would be indicated by prohibitions on waste 
discharge; asere stringent requirements for wastewater treatment 
before disdrar Wn Before reuse; low levels of treatment 
provided; mar$ r rial uses of reclaimed water (especially pasture 
irrigation); reuse accurring on site awned by treatment plant 
operator; pmvlsion of mcla4sad water at no ehapge or, in some 

t to users to take the peetatmd mter; or lack of 
f restwater savings. 

2. Water supply would be indicated b lack of any unusual treatment or 
disckar~e constraJnts, other faci T ities brehg eveilable to dispase 
of all effluent if reuse did net occur, hfghe~ levels of treatarent 
provided for reuse- than for alternate disposal, or freshwater 
savings present. 

Survey respondents were asked to indicate for each user of reclaimed water 
whether it were likely that fresh water would be used if reclaimed water were 
not available. Thus, it is possible to estimate with reasonable certainty 
the amount of freshwater savings resulting from the use of reclaimed water. 
The freshwater savings are reported in Tables 2 and 6 and the classification 
o f  systems by motivating factor is sumnarized in Table 7. 

A prohibition against discharge to a surface stream for at least some 
period of the year was in effect at 133 of the 200 plants. Most of the 133 
plants were class if ied as pol lution control systems. However, 18 were 
classified as water supply because, without wastewater reclamat ion, 
evaporation-percolation ponds or ocean disposal were available to dispose of 
effluent. Dther data did not indicate that reclamation was implemented at 
these 18 plants as the cost-effective means of treatment or disposal of 
wastewater. 



Table 9 

PURPOSE OF HATER RECLAMATION PROJECTS MD RELATED 
FRESHWATER SAVIUGS (REPLACWT)  

It i s  estfmted that w e r  84 percent of mc'Zai~iI water use i n  
Gezl04ornia i n  1St m g l U  Qmsh mtw. Thfs oegumed (5tlm thag?~ 70 
percent (140) sf t)te mcIe9pled watw s tBPE I Z" to btm &ma mmtweQ;td 
as tt'rs =st-effecttve psldrrtim c0Hm optlon is 4epurtmt to m f e  
that, while reclaimg$ roestw use generally replaces fresh water, th is  
mplacamnt does not always lead to an actual augorntation to the state's 
overall water supply. Wast~ter d i w b  MIS OT prrc~lslttm gends 
i s  ~wsQlable id$-t mars Mmtgh a or grorurd mtd? 

Q R ~ .  1)l mar= d l ~ ~ t l p  f w ~  a ms plena uy be 
substJWtQng fcw an unglmnd muse of the s a t 8  df lumt t&k$ng place 
dmmstrsan. An estimated 18 percent of urban wastewater produced statewide 
was put to unplanned reuse in 1980 133. In the mpthern half of Region 5 
unplanned reuse amounted to 88 percent of total wastewater prmiuced. 

Wastewater discharged directly or indirectly to saline water M O e s  is 
considered lost to the usable water supply; so its recovery for reuse is 
clearly an augmentation of the state's available water supply. While not 
quantified, it is known that many of the treatment plants in this survey 
discharge directly or indirectly to the ocean or other saline water bodies. 
Flsst certainly, reclaimed water is making a significant contribution to the 
state's water supply. 

3: Central Coast 

6: Lahantan 
7: Colorade R i v e r  Basin 

Value o f  Reclaimed Water 

8: Sen- Ana 
9: San D i q p  

Tete 1 

There are a variety of financial arrangements between producers and 
users of reclaimed water. Some of the factors that come into play are: 

1. the role of water mclmation and reuse in requirements for 
nastm&er tm~taent and d i  s p a 1  , cnd t@ ng ssl l@&$ion o f  

. , eosts to pollution control; . . 

- 11 - 

8 
8 

146 

10,Ci%5 
1,932 

'129,651 

10 
9 

8 

16,308 
2,254 

9 5 , W  

26,473 
4,186 

224,717 



2. the need of the user for a water supply; and 

3. the prevai 1 ing price of fresh water. 

As shown in Table 8, where the needs for pollution control are the driving 
force for reclamation and reuse, 77 percent of the systems provided the 
reclaimed water at no cost, or even paid the user to accept the reclaimed 
water. Systems driven by water supply needs charged for the reclaimed water 
in 62 percent of the cases, and provided the water at no charge in only 38 
percent of the cases. It seems an anomaly to provide reclaimed water for r 

free when the intent of a project is to serve water supply needs. However, 
there are logical reasons for doing this. For about half of the cases, the 
reclaimed water is used on a site owned by the agency operating the treatment 
faci 1 ities, including municipal parks or golf courses or excess treatment 
plant property where beneficial use of both land and wastewater can be 
obtained through agricultural irrigation. In another case a private golf 
course apparently obtained reclaimed water at no charge because its developer 
paid for the wastewater treatment plant, now operated by a pub1 ic agency. 

A summary of the monetary exchanges for reclaimed water is sham in 
Table 9. 6eneral ly, &ere use~s are charged for obtaining reclaimed water, 
the price was less than $lOO/acre-foet. With one exception, higher prices 
all occur in the metropolitan regions, where the competing freshwater 
supplies are usually imported and treated for potable use. The highest price 
ibntif led in the survey was $514/acre-faot for a plant in krin Cwnty. In 
amst of the cases whet8 the unit price m l d  not be determined, the agency 
aperating the wastmmter trers2aent fact 1 ities leased bath lend and reclaimed 
eeater to farmers for a svlngte cbarge. 

Table 8 

FOP tm lmts usam wm e&rg+d fot r+elriad mtsr in  stl.ser and wsre paid to 
-pt % mc1.imd BBtW ID "i*. 

- 12 - 

Region 

1: North Coast 
2: SQn Francisco 
3: Central Csest 

:i k:it3Z1ey: 
5F: Fresno 
!iR: Redding 
55: Sacramento 

6: Lahontan 
7: Colorado River 
8: Santa Ana 
9: San Diego 

Total 

lludQt of Systems Initiated 
for Pollution Control 

User Ylb 
CkrOad 

2 
3 
1 
o 
8 
2 
8 
0 
2 
5a 
3a 

34 

lrraber of System Initiated 
for Hater Supply 

User Mas 
C h a m  

0 
6 
1 
9 

1 
2 
0 
2 
1 
6 
9 

37 

User dot 
w 

13 
9 
11 
5 

19 
2 

21 
13 
2 
3 
5 

103 

User Uas 
Pald 

1 
0 
1 
0 

0 
0 
1 
0 
0 
la 
la 

5 

User lot 
Charged 

0 
0 
1 
6 

5 
0 
3 
2 
2 
4 
0 

23 

User Mas 
Paid 

0 
0 
0 
o 
0 
0 
0 
0 

0 
0 

Q 

0 



Table 9 

PRICES OF RECLAIMED WATER, 19147 

a Sam plants are countad mwe than once because 04 d4i"Femnt p r h s  far 
custaeers of given plant. Refer to F4- 2 fsr the latrtlon of tb reglons. 

Price Range, 
$/acre-foot 

User Was Paid 

M-100 

Unitmountunknown 

UserNotCharaeb' 

User Was Charued 

>O-100 ,, 
>100-a00 

>200-380 

>3QO-400 - 
~ m - m  
.51#)1590 

U n i t ~ a t u n k ~  

Total 

Treatreren t Leve 1 s 

Eiurrtber o f  Water Reclsrsatlsn Plants Wlth4n Regiona . 
1 2  3  4  5 F ! i R 5 S 6  7 8 9Total 

1 0 0 0 0 0 0 0 0 1 1 3  

0  0  1 0  0  0  1 0  0  0  0  2 

13 9 12 11 24 2 24 15 4  7  5 126 

0 2 2 7 4 3 3 1 1 7 2 3 2  

0 2 0 2 0 0 0 0 0 2 2 8  

0 0 0 1 1 0 0 0 0 2 3 7  

0 1 0 2 0 0 0 0 0 0 1 4  

0  8 0  0  0 0  0 0  0 0 . - 2 . 2  

O 1 O O Q O O O " O O O l  

2 3  0  1 4 1 5 1 2  1 2 22 

16 18 15 24 33 6 33 17 7  20 18 207 

The survey determined the specific treatmnt processes used at each 
water reclamation plant, as shown in Appendix B. To provDde a general idea 
of the overal.1 levels of treatment being provided before reuse, four levels 
of treatment were assigned by the Off ice of Water Recycling based on the unit 
processes and on the types of reuse taking place: 

. - 
1. Secondary, using oxidation pond treatment, including disinfection if 

provided 

2. Other secondary, sucb as, for exaaple; aettvated .s 5udge treatment; ,.= : _ 
including disinfection if provided 

3. Title 22 tertiary, using filtration and other processes intended to 
comply with the requirement in the reclamation criteria sf the 
California Department ~f Wealth Services, published in Title 22 of 
the Caltfornia Code of  Rqplatfons 41, f ~ r  adequately disinfected, 6 oxidtrcsd, soagulated, clartfted, t t  tared srrstmaWr, or appnmed 
equ i valent . Usua 1 1 y sec~nd~ry ef f lumt Q s tlreafsd by frke appmved 



equivalent of "direct filtrationa, that is, coagulant addition and 
mixing directly followed by filtration* The relevant regulations 
are reproduced in Appendix C. 

4. Other tertiary, consisting of any process fol lowing secondary 
treatment, except tertiary intended to comply with wastewater 
reclamation criteria in Title 22 of California Code of Regulations. 

The distinction between the two categories of tertiary treatment was made by 
interpreting the types of treatment processes indicated and types of reuse 
taking place. No attempt was made to determine actual permit requirements. 
A1 1 of the wastewater treatment plants surveyed were found to provide at 
least secondary treatment before reuse. With one except ion chlorination is 
believed to have k e n  the sole method of disinfection before reuse. However, 
many survey respondents did not specify the type of disinfection, as is 
reported in Appendix B. The tertiary treatment processes found in the fourth 
category were filtration, carbon adsorption, denitrif ication, air stripping, 
and reverse osmosis. A sunwary of the levels of treatment provided is s h m  
in Table 10. 

The levels of tverttmnt provided for particular uses depend primarily on 
requJremnts for health protection. These are speciffed in Title 22 of the 
California C~de of keguletions excerpted i n  Appendix C. Other factors 
include ir~fgati~n syq- mnstraints, industrial or water quality needs, or 
requirements for  alternate discharge of effluent. A sumary of treatment 
levels provldsd for spacif ic types of reuse is provided in Table 11. 

. Table 10 

LEVELS OF T R E A m  FRWIDED 8Y 
UASrmAlER TREATERT M S  FQR REUSE 

Level of Treatment 

Secondary - oxidation ponds I 51 

- other than oxidation ponds I * 
Tertiary - "Ti t  1e 22. (coagulation, 

clar9fication, and f i l t ra t lon  
or approved equ i va 1 en t ) 

- any processes following 
secondary treatmnt except 
'Tit le 22' treatamt tra in 

. 
Total 

. . .  



Table 11 

LEVELS QF WTEUATER 

Type of Aeuse 

AgrQcnltural I r r l p t l omr  

Harvested feed, f iber and 
seed crops 

Pasture 

Orchards and viimyaFds 

Tree crops ( ~ h t i s ~ m s ~ t m e s :  
i 

ftrewood, pulp, etc.) 

Nursery and sod crops 

~ o o d  cv 

ntrea, othsr w wk-' ~OQI~S al 
agfiarltural products - Ill'mt-: 

Schools, p l r  l?-srbm 
T i t le  a2 tsrt ~spilirrd 

F-y rad blahply 1- 

6011 warsss (lacludlag golf mmsa 
~ ~ s )  

-p - d o  (arcl&lng 
golf anwojn) 

R a m m t a a r l ~  

errldltfa -1t.t -. 
mtlaads 

1 ~ 1 . 1  mmm 

Cooling uater 

Process water 

Construction, dust contml, 
was h d m  

Other or unknom types of 
industrial reuse 

6 m l m d I i a t e r ~  

Ri~celloncaos or Beaa XP o f o r s o r m l x d t y p a  ~ . O P O  

Total  

Ma&. . 

- IS - 

WATWEICI PWOYIQEO FQR TYPES QF REUSE 

. . 

Total 

34 

55 t . $ .  

10 

3 

B 

3 

38 

9 

12 

49 

24 

1 

4 

5 

5 

1 

4 

1 

5 

11 

28tP 

tJpRa~f 

Wumber 

Oxidation 
Ponds 

12 

23 

3 

2 

0 

o 
11 

0 

0 

4 

2 .  

0 

0 

1 

0 

0 

1 

0 

0 

1 

60 

~ ~ o t r l ~ ~ l ~ d ~ p l r r s t r ~ u ) 1 m I ) P I I ) ~ l  - 

of Yater 
I ndEcaQad 

&her 
Secondary 

20 

25 

4 

1 

3 

e 
IS' 

0 

0 

13 

6 

0 

1 

2 

1 

0 

1 

1 

0 

4 

103 

Reclasrtlon Plants 
Treatmitt 

T f t IeZ?  
Tertiary 

1 

4 

2 

0 

4 

t 

3 

P 

8 

24 

13 

1 

3 

2 

2 

1 

1 

0 

5 

5 

87 

Provtdlng 

'Other 
Tertiary 

1 

3 

1 

8 

1 

o 
3 

2 

4 

8 

3 

0 

0 

0 

2 

0 

1 

0 

0 

1 

30 



In-plant Reuse 

The reuse of treated effluent on the site of wastewater treatment plants 
is probably c o m n  practice. however, only 42 plants reported that in-plant 
use o f  reclaimed water took place. The data received are not included in the 
table in Appendix B nor in any of the other summary data included in this 
report. In-plant reuse has not been fully documented in this report because 
amounts of in-plant reuse are usually not metered and only a small portion of 
in-plant reuse appears to have been reported on survey questionnaires. 
Nevertheless, the data that were collected are of interest. 

Of  the 42 plants reporting in-plant reuse, 23 reported other deliveries 
of reclaimed water which are included in other sections of this report. 
Nineteen plants reported only in-plant reuse. For 30 plants with sufficient 
data, a median of 0.5 percent and an average of 3.4 percent of total plant 
flow was reused on the plant site. The range was from 0.04 to 24.3 percent. 

Typical in-plant uses cited were landscape irrigation, wash water, 
chemical feed solutton water, spray water to control surface foaming in 
tanks, putnp seal water, and equipment cooling water. The highest percentage 
of in-plant reuse was reported at a plant where reclaimed water wes used in 
open-ended COQ 1 ing system w t  thsut water recirculation. 



111. COMPARISON WITH PREVIOUS SURVEYS 

Reclaimed water use increased by 45 percent in California in the decade 
of 1977-1987, after a period of little increase since 1970. The drought of 
1976-1977 appears to have stimulated state and local interest in wastewater I 
reuse. The California State Water Resources Control Board adopted the Polic 

-I+ and Action Plan for Water Reclamation in California in 1977. Soon after, t e 
  of following few years the 
SWCB invested in nearly 50 local planning studies for water reclamation. 
The inabi 1 ity to develop major water suppfy projects in recent years and 
continuous population growth have reinforced the interest in and need for 
local water resources development. In addition, infusion of large amounts of 
federal and state funds for construction of new and upgraded wastewater 
treatment facilities provided large volumes of highly treated wastewater. 
This has resulted in many water reclamation projects to tap the treated 
wastewater. 

Cqrehensive statewide and regional surveys of wastewater reclamat ion 
and reuse have been published by the California Department of Water Resources 
and Department of Health Services, covering various years as early as 1953. 
The years 1978 and 1977 were selected for detailed comparison with the 
results of +.he present survey for 1987 [S, 6). 

As s h  in Table 12, water reuse has increased from 175,229 acre-feet 
in 1970 to 266,559 acre-feet in 1987. With the exception of industrial use 
04 reclrQamd asmfetpel wastewater, a l l  types of reuse have increased i n  the . The distribution amongst the types of reuse has remained 
relative 17-prr pariod y consistent, with the exceptions of industrial use and wildlife 
habitat. 

Within the landscape irrigation category there has been a signffisant 
increasg in the number of golf courses using reclaimed water. There -re 39 
golf courses reported in the .survey for 1977. In 1987 the number increased 
to 63, which were at least partially irrigated with reclaiaed water. This 62 
percent increase in the prior decade is at least partially due to the desire 
to protect the great investment golf courses have in landscaping, which is an 
essential attract ion to golfing. During drought periods, mandatory conserva- 
tion requirements endanger this investment. Reclaimed water remains 
available during drought and, thus, provides a secure water supply. Eight 
additional golf courses are known to have been connected to reclaimed water 
since 1987, bringing the total served by reclaimed water in 1990 to over 10 
percent of the approximately 670 golf courses in California [7, 8). 

Two significant declines in reported reuse have occurred since 1970 due 
to different criteria for reporting. In 1970 one user in the San Diego 
Region was reported to use 4,290 acre-feet of reclaimed water for golf =course 
irrigation and ground water recharge. The ground water recharge portion was 
not reported in 1977 or 1987. Based on the information provided for 1987, it 
appeared that the recharge was due to incidental stream bed percolation after 
discharge of effluent and, therefore, did not meet the criterion of planned 
reuse. The 1970 and 1977 surveys did not report reuse within the site of 
wastewater treatmnt plants wIth two exceptions f n  the Los Angeles Region. 
To be eons#stmt with ttre--cttterton for the 1987 survay to exclude tn-plant 
reuse, thbe arpunt, wep 6,046 sere-bebt , I s  not rcllportad. In  the cumnt 

I . -F+,L J J , , > 



Table 12 

COMP4RISON OF WASTEWATER RECLAMTION SURVEYS BY TYPE OF REUSE 

a Ammints for individual plants or users that included re~1.e than one type of reuse have 
ken included in this table in the category of assrtssd predoainant use, then appropriate. 

b Derived from Reference 5. 

c Derived fram Reference 6. 

Types of Reusea 

Agricultural 
irrigation 

Landscape 
irrigation and 
il~poundment s 

Industrial 
use 

Graund water 
recharge 

Recreat Dona 1 
i.poumhent 

Wi ldllfe 
hlbitat 

othwor 
mixed t#pes 

numbers. Most of this in-plant use was for cooling and maintenance uses and, 
therefore, appears in the industrial use category for the previous surveys. 
This omission in the 1987 data accounts for the apparent significant decline 
in industrial use. 

The regional distribution of reuse is shown in Table 13 and Figure 3 for 
the present and previous two surveys. The significant decline shown for the 
San DSego Region i s  due to the omission of the ground water recharge 
described above. 

In addition to coaparing the overall amounts as above, changes at each 
'8,' 

plant were accounted for in the survey. Bemen 1970 and-1977, 113. . *  ,. 
waItaMtter tma-nt plants m e  added .to the llst of plants supplylnp 
raclaimed water, uhile 89 plants were dropped froa the list. BetwWn 1977 

Tota 1 175,220 100 

PatQhnt insmass 
4- prow survey C 

1987 1970b 

Volume of ReclaDaPd Water 

1977C 

acre-feetlyr 

167,858 

35,231 

6,034 

w585. 

6,905 

9,773 

2,173 . 

266,559 

acre-feetip 

112,430 

17,690 

10,320 

29,700 

4,970 

0 

110 

acre-feetlyr 

118,291 

20,326 

11,886 

26,040 

6,765 

623 

2 

183,941 

percent 
of total 

63 

13 

2 

14 

3 

4 

1 

100 

percent 
of total 

64 

10 

6 

17 

3 

0 

a1 

percent 
of total 

64 - 

11 

7 

14 

4 

*1 

e l  ----- 
100 

45 - 5 



Table 13 

COWMISO# OF WTEUATER RECWieRTIOW SURVEYS BY REGION 

I #twitter of Water Reelamation Plants and Total Reclaimad Water Use 
I 1 

- 

Number Volume of Reuse Number V o l w  of Reuse 

1: Worth coast 
2: San Francisco 
3: Central Coast 
4: Los An e)qs 
5: Centrs P @dl ley: 

5 f :  FresmRo, , 

I 5R: ReddSttg 
SS: Sacrmnto 

I 6: Lahontan ' 
7: Colorado River 

Basin 
$2 santa Ana 
9: Sen ~iegdt. 

I Total 
I+<! I 195 

Number 
of 

Plants 

1987 

Volume of R 

acre-feetlyr 

!use 
Percent 
of Total 

! a Derived f b  Reference 5. 

b Derived f tom Reference 6. 



RWQCB Regions 

Figure 3. COMPARISON OF WATER RECLAMATION SURVEYS, 1970 - 1987 



and 1987, &8 plants were added and %8 were dropped. An attempt was made to 
document what happened to those plants that did not appear in subsequent 
1 istings. 

Some of the reasons found or suspected for a wastewater treatment plant 
not appearing in the current survey are: 

1. Reuse was discontinued. 

2. Treatment plant was shut down or converted to wet weather plant as 
part of regional plant construction. 

3. Different criteria were used to interpret the reuse reported in 
p r i m  surveys. 

4. Changes in the name o f  the treatment plant or agency made it 
difficult to make correlation with a current .listing i n  the survey. 

5. ~reatmed plant war Inadvertent1 y mi tted i n  i h e  1977 or 1987 
surveys. 

Of the 177 plants dropped by the 1977 and 1987 surveys, there i s  not 
sufficient information readily available to c o ~ f i m  the current situation ~f 
91 of the prior listings, solee o f  which may continue to reclaim water. 



IV. PROJECTS SINCE 1987 

Since 1987 many new water reclamation projects or additions have 
initiated operation, resulting in a significant increase in reuse. A list of 
new projects or additions to existing systems that the Off ice of Water 
Recycling has information on is shown in Table 14. The list does not include 
all increases since 1987. The current added deliveries or design capacities 
amount to approximately 48,460 acre-feetlyear, an 18 percent increase over 
1987. 

Along with four projects already operating 9n 1987, nine of the projects 
in Table 14 received grant or 'loan assistance from the SMCB. A total of 
$26.7 million has been provided by the SMRCB for design and construction of 
these 13 currently operating water reclmat ion projects implemented for the 
purpose of water supply Benefits. The total deliveries from these projects 
upon full implementation will be 20,163 acre-feet/year. Many others have 
received SWTZCB and federal assistance for water reclamation projects as part 
of wastewater treatment and di s p a 1  Islprovernents . The Metrap1 i tan Water 
District of Southern Cal ifornia has also provided significant f inencial 
assistance through its Local Pro fects Program. 



Table 14 

WASTEWATER RIECLAPlATIW PROJECTS OR ADDITIOlQS STARTED AFTER 1987 

Agency ~ TYP@ 
of 
Reuse 

Approximate New 
Reclaimed Water 
bl iveries or 
Design Capacity, 
acre- feetlyr 

City of Cerritos 

Start of 
Operation 

Coachella Valley 
Water District 

Desert Water 
Agency 

East Bayr D l  schargsrs 
A u t h l t y  , 

Bast- Bay #ua4ctpal 
tJtillty District 

Eastern lrlunictpal ' ' 

Water District 

Iroim R i u t C h l L  , * .  
Ma* Dist~lct 

City of Lakemad 

Long Beach 
M%aater tbfwtmmt 

City of Santa 
Ba*a 

City of Santa Clara 

Santa Hargari ta 
Water District 

City of Santa Rosa 

Trabuco Canyon 
Uater Dlstrict' 

Triunfo County 
Sanitation District, 

Spring 1988 -Landscape I I irrigation / Fa11 1.. I lrsery irrigation 
I ~ a 1 1  1.. / D I ~  course 

irrigation 

I irrigation I I Fall l a 9  I Vildltfe D8btUt. 
fQMer craps 

I Fa11 1 B 9  UITf course I irrtpation 

Smmr 1W Landscape, golf I I came JPrQgatlon 

I slmlm 1P80 Golf course I irrigation 

Winter 1988 Landscape I irrigatian 

Sprlng 1939 Qlf course I I irrigation 

Eramrr 1989 Landscape, golf I - I course irrigation 

Winter 1989 Landscap, golf 
course irrlgatlon 



V. SURVEY PROCEDURE AND DATA BASE 

This comprehensive survey took place over a period beginning about mid 
1988 through the end of 1989. It consisted of the following steps: 

1. Identification of wastewater treatment plants to survey 

2. Design of questionnaire 

3. Sending questionnaire and receiving completed questionnaires 

4. Clarification of data in questionnaires through telephone contacts 

5. Entry into and verification of data in computer. 

The survey was initially intended to gather information on the 
benefic i a 1 reuse of a1 1 treated mun i ci pa 1 or industr i a1 wastewater. The 
scspe was later narrcwed to include only treated municipal wastewater. T b  
sources of names of potential wastewater treatment plants to survey fncluded: 

1. State Haste Discharge System data base of the State Hater Resources 
Cantml bard 

2. Hater ~sclrilllratf~n plents identified 9n surveys by the hpartaent of 
Health Smvices 4 0 ~  the pars I979 and 1983 

3. Iffforutlon provided by the Regional Water Qua1 ity control Boards, 
the Department of Water Resources, and individuetls from other 
a ~ ~ i e s .  

The questi~maQm ms &signed to obtain data conslstsnt wOth the 
sbjectives of  the survey and to be relat ively short. A copy of t)re 
questionnaire is i n  Appendix A. About 750 questionnaires were reailed in  mid 

in bro laailings. Additional questionnaires were mailed in 1- and 1989 
& e n  additional possible qua1 ifying trea-nt lants were identif Jab. A R second mailing was made in Septeadber 1988 to t sse failing t o  m$pmd 4s ons 
of the first mailings. Recipients of  the questionnaire included those 
involved in the reuse of treated municipal or industrial wastewater. 

After assessing the amount of effort required to complete a c q r e -  
hensive survey including the reuse of industrial wastewater, it was decided 
to confine this survey report to the reuse of domestic or municipal 
wastewater. Thus, effort was concentrated on ensuring responses from 
domestic or municipal wastewater treatment plants. Questionnaires from these 
plants were thoroughly reviewed and telephone calls were made to most of 
these respondents t~ clarify a1 1 responses. 

I. A cmputer data base using the R: Base program was designed to include 
all data on questionnaires. Data have been entered into coleputers far the 
wastewater treatslent plents listed in Appendix B as well as for a number of 
stkr plants that used to provide or plan on providing reclimld water and 

factlit9es involved Qn muse of $n6ustrtal mstmater. 
1 _'. 



Despite a determined effort to include all uses of reclaimed domestic 
and municipal wastewater in California in 1987, a few facilities were 1 ikely 
not identified and did not receive a questionnaire. In addition, the 
questionnaires from some respo~dents could not re1 iably be interpreted for 
inclusion in this report, and soma agencies did not respond after repeated 
reminders. Based on a correlation of this survey with previous surveys, the 
sketchy information available on some facilities, and the effort made to 
account fully for all reuse in 1987, facilities missing from data in this 
report are be1 ieved to be generally small, mounting to less than a total of 
2,000 acre-f eet/year and 10 wastewater treatment plants. 

There were unexpected difficulties in conducting this survey, especial ly 
because a high degree-of accuracy and a near total response were essential 
for credible reporting. Considerable time was spent contacting agencies to 
obtain a response, reviewing questionnaires, and further contacting 
respondents to clarify data. Establishing a new camputerized data base and 
accurately entering the data #ere also en unexpected challenge. Most 
respondents, however, were very cooperative, and the result is a body of data 
that can easily be retrieved with high selectivity. The Office of Water 
Recycling is thankful to those who participated in this comprehensive survey. 

* *, i 
Future surveys" wi 1 l bQ *aster to undertake &@cause of the emper tencc 

galwd and Slaprev-mts On, the (quest Wnna f rce and survey procedures. -. Readers 
are s n w r a p d  to notffy the Off ice of Hater Recycling of corrections in the 
data presented a d  suggest. cb~ges for future srir~eys. - 'i - r - .  . 

. ,  
-..- . 

T h  suaar &bla in Appendix B doer not i n k h e  a1 1 data collected for 
the 19s td  f a d  itles, rtor any of the data for  feciljties not the subJect of 
th48 

T ." . OTWF types '& date mFFected can'&- seen 8 referrtng to  the 
questi8nnafv-e sham Qn AppmdOx A. Thse data sFe evaila Fe by arrangement 
with the Office 04 Meter Recycl i.ng. 

g 
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OFFICE OF WATER RECVCLIUG 
CALIFORNIA STATE WATER RESOURCES CONTROL BOARD 

P.O. Box 944212 
Sacramento. CA 94244-2120 

C IPAL YASTEWATERRECLBLIBTION- 

INSTRUCTIONS FOR COMPLETING QUESTIONNAIRE 

7. lb fol lowing abbreviations are used i n  t h i s  questionnaire: 

AfW: Average & Weather Flow 
RED: l 4 l l l t on  Galions per b y  
ilp/p: N l l l i o n  6allons per Year 
$ / a m - f t :  Dollars per Acre Foot 

8. fsrsk you f o r  cooperating wlth t h l s  survey. Any questions on t h l s  
~ t l o n n a i r e  can be directed t o  Richard Yasser a t  (916)739-4268. 

lha purpose o f  t h i s  questionnaire I s  t o  col lect t n f o n r t i o n  related t o  tho types 
sad quantit ies o f  use o f  reclaimed water i n  Cal i fornia a d  t o  th typos o f  
mutawator treatment provided f o r  reclunation. The use o f  r e t l r i a d  water makes 
8 st@nlflcmt contribution t o  the water supply o f  Callfornia. m, accurate 
&t8 dn r r s t w a t e r  reclamation f a c i l i t i e s  are not available because r detalled 
mmey has not been done slnce 1978. 

1. Please c a p l e t e  one questionnaire for  each o f  your water reclamatton 
Vaci l i t ies. 

8 .  Please return questionnaire by August 1 1988 to: 

Rlchard Yasser 
O f f  tce o f  Yatar Recycling 

State Water Resources Control Board 
P.O. Box 944212 

Sacrunento, CA 94244-2120 

3. If another agency has the lead responsibility fo r  managlng the t n r t w n t ,  
distribution, or sale o f  the r e c l a i d  water and w u l d  k more upable o f  

a c w l e t i n g  a l l  o r  portlons o f  the questionnaire, please cmplete at  much as 
you can and forward the questionnaire to  the ether agency t o  c e p l e t e  
m l n l n g  p o r t l o ~ s .  

4. A l l  information i s  t o  be based on 1987 calendar year. 

6. Please include i n  the questionnaire a l l  uses o f  reclaimed water, ahor8 the 
m l a i m e d  water: 

a. Replaces a fresh water use. 
b. Augments a fresh water supply ( for example: ground water ncharge). 
c. L s u l t s  i n  a useful product ( fo r  example: pasture, harvestad crops, or 

recreational use o f  stream or lake that would not occur w i th  natural 
water flows). For example, land disposal o f  e f f luent  i s  considered a 
reclaimed water use i f  the land i s  used f o r  grazing o r  growlug a crop, 
even though t h i s  might not replace fresh water. 

6. YI are t r y lng  t o  dist inguish whether the use o f  reclaimed water replaces fresh 
a t e r  o r  i s  pr imari ly for  dlsposal. Thus i n  par t  B o f  the qtiestlannaire we 
ask f o r  your opinion on whether fresh water w u l d  probably be usad i f  
m l a i m e d  r a t e r  were not available. 



L IOI, rad address o f  agency operating fac i l i t y  ( i f  different f ~ g  {,".:#.&s: 
4i.- - , I ;a&----. - - 

< -  
13.. &&% - 1 s f  

,@,h md rddrsss o f  agency cozapletf~g puestlonnrtn ( i f  d i f f o m t  
Fa> Ua3 -4 1 . 

k rad t i t l e  s f  person colaploting questionnaira: 
I ' --. . 

Teleph- (-1 
a, trrrtrst Rotaas (attach f lw scblll lt ic i f  avrilrBlo): 

-t &!, 
v *: - .- R l a r y  sedimentation - Coagul at ion/F loecalrt ion - .  - Trtekli  f i l t e r  - Filtrat ion ktirrt3 s l u m  - Otber (explain) : 
: - L l a t l s n  pnd  

G 4 - I  Oln lst r t t lon 

I. Efflrtaat dlrgosal or reuse options available: 

- Blsdm$a t o  fresh water 

- OIseborge to  mrine/brackish water 

6~a t l an /@oreo la t i oa  p o d  ,(effluent disposal, and not 
* w t e t  rediargs, I s  primary purpose) 

4 - gmmhater recharge 

- SIaa rate land disposal (for example: i r r igat ion or overland flew &ere 
. f f l m a t  disperal i s  the primary purpose) 

- 0 t h ~  (explain): 

' .  

8. I s  d i s d k m ~ ~  t o  surface water prohibited during parts or a l l  o f  the p a r ?  . k s -  Ilo_ 

. I f  dts+Blrga i s  a l l d  a l l  or a r t  o f  the year, what general requirements 
on tmataent or pa r i ds  o f  disclarge are there? 

1 

- §smmbry treAtQmt 

- OObr (l is t ) :  

8. 1W A r e n g e  Dry bather  F l w  (ADEIF): ldGD 

10. &sign Cqtaelty o f  Treatment Plant (ADUF): RGD 

11. a t  of flw m s e d  I n  1987 (including groundwater 
mdmga awl prodective land disposal): 

U i l l ion  6allons per Year 

8a. &dd(t-l m r k ~ :  
i ' 



have lead responsibility for tbo Blstrlbutlaa at sale o f  
tb m c l a l t d  -tar i n  IW? Yes- Ro_ I f  pa ,  

Tel epttona Ilo. (-1 
a. L lo t  k c l a l r d  l k te r  Users i n  1987 (for e x q l e :  ladlvldual f l rrr* city, 

p l r a t r  go l f  c w n r ,  etc.): 

d su vrr utd address (approxiaste addresr i s  ueeptablo): I!- , 

vype ef use for example: in-plant use, landscrpr Irrigation, coolfng water, 
;' It- i L * a t t n ,  c o t t n  irrigation, mmt im \a, ate.): I .. I 

I Quantity: w~n 
OaBtty Parglng use area: 

I Phone No. ( i f  ham) : (-1 
k l b  fresh water probably be used i f  reclai& water rere no3 avrl lrble? 

- -  - 
W r r ,  than one reclaiaed water user please f i l l  out as many hxoa u seeded. 
8pOteata paga 4 I f  .on sheets am needed. 

L I o f  use area and address (approximate addross I s  accaptrB10): 

- 

V 
3 .  - 
1 '- 

t#@a of lrsr ( for  expleple: In-plant use, landscapo i r r l y t l o n ,  c g f f s g  labr, 
rtrmkerry i rr igstion, cotton Irrigation, r e c r u t i m  lrkr, etc.): 

' m t t y  mag lag  U04 area: 
7 "- 

be" 8 ' 

c. Ram o f  tloe area and r d d n s s  (approximate Padress i s  acceptable): 

typm af w e  ( for  ample:  In-plant use, landscape I r r lgr t ian,  emling uater. 
elrashmy Irrigation, cotton irrigation, recreation lake, etc.): 

Quantity: @YW 

M i % g  ~naglmg use area: 

Pbme Na. i f  knorn):(-) 
fmsb water p-ly k used i f  recla lled water were not available? 

ves- b- 
I 

6. llrr of use a- and address (approxllaate address i s  acceptable): 

'1m o f  use fo r  a~r rp le :  In-plant use, landscape irrigatian, cmltng water. 
stramtarry l ! r lgat lm, cotten irrigation, recreation lake, etc.): 

puanti ty: S /Y~ 

EntEty unaging use area: 

Phone Wo. ( i f  knoun) : (-1 
h l d  f n s h  rater  probably be used i f  reclaimed water ware not available? 
k n  Ifo_ 

a. llig o f  use a m  ad address (approximate address I s  acceptable) : 

rm af PU fo r  exmle :  In-plant use, landscape irrlgation, coollag water, 
a- l!rlgatlon, uttm lrrlpatlon, rocreatton lake, etc.): 

Quantl t y  : w w  
W(t# -leg uso area: 

Phone &.( i f  how):(-) 
&ld Wosb eater p w b b l y  b, asd I f  reclaieed water wre R O ~  rvatJPble?' 
v-- b- - 



8.  Vbrt i s  the prlee/fee structure fo r  r e c l r l d  n t e r  use? (- o ~ e  or 

. mb;, - ctmm fo r  mlai, water 

Umr  i s  paid t o  taka reclaimed n t e r  - 
Prlcr range 
(specify tan-I 

plans fo r  expadlttg water reuse? I f  so, please b i e f l ] l  describe #am 
@tam wi th  pmfhetd dates urd qumt l t ies.  

Crortda an eosraents that you think could be useful t o  0 t h  rgentie o r  tka 
s u b  i n  p!aming fo r  o r  m g u l a t i q  the use o f  n l a f w  w. k -lev p 

corent oa any posit ive or negatlve experl-s m or (B(LPO Wlud or Zb t tm a p p ~ t e a t i n  o f  state o r  count regulattons a my - tmm s t m  
~r .u o f  r r l a i m ~  water h* t o  prob!ems. sw ini-ti- .D~I& vwy 
&PI. 



LIST EtCIP 
a t Qa, 

> * 

*- 





. . cammaon-Oroville PS AS F D 6.50 
m f ' "  33 

d Uvirrg Wabr STP PS OP CH 0.03 O.@ d W&a 
I 

I Cooiiqg tower water 

AS B 0.31 0.20 City d Family htum irrigation 
P t' 

OP CH Unk Unk B- Paehne irrigation . I 

OP F CH Unk Un]e Xa Wf course irrigation 

OP 0.21 0.0 gnarStBm& Pegbrra, apple orchard isrigtion 

%If coarsa irrigation 

_..' . . 



.. .a- . 
!liiJa~&= 1 :.-?St PUD STP IFCr ( 7.~11 ~ ~ I - ~ ~ ~ o i r  

. 4 .h. i 

r -. 
.wrP, City of 

(Tp-4  - 
5p-yb.' ' 

Bt&&kwb M&mptitan A 
$2- Wmbwabr Facilities * .. 

M@ma m, C i  of OP 
*-I- .*.,- 6 

*a WTP, city of PS TF AS *a:$#.<? 
-4 . OP 

-iWT'P, City of 
r"U-!..--- % 

OP 
., -2 - **+ t. , 

-'-u. I I 
&&@ ,Mb to d of table for notes. ... h '  

" t:  

...- . I... 7.' 

ater Reclamation Survey -1987 

h ture  imgation 1 
Log deck watering 
~ o l f  course irrigation 

Recreation use 

Alfalfa, cotton, pashue irrigation m l  
Misc. crop irrigation 
Grapes, barley irrigation 
Orapes irrigation 
Altdfa, barley irrigation 
Viney8rd irrigation 
CotSon irrigation 

Alfalfa irrigation I NI 0 1  
Orange grove irrigation 133 I o 

Vineyard irrigation * 
Tm, vine imgation 

Cotton and wheat imgation 
Hum orchard irrigation 



State Water Rseourcas Coatto1 Bark O h  sf 

Am& WTP, City of 1 : ,.:I.,% 

1; OPCH 1 2.30 1 1.8 

..4$ : , .:'. ' 
I 

Fadale WTP, City of 

C#@@h. WTP, City of . 1 ' lop I 0.B 1 0.47 

lz&&U,'S.~clll fh,m Ps OP 
r~srv Bist STP 

;ys:+;. . 
~b Crack Irm/Banch STP AS 

PlrbaeZidd WTP #2, City of PS OP -. * ,  
<.:p 
, , .* -- 

-GI~ WTP #3, Civ of PS TF 

-- 

. . I I I 
Note: Refer to end of table for notes. 

h t a  Manth & Wildlife I Freshwater marsh enhancement 
--Y 

I Pasture irrigation 

I Crop irrigation 

Pmmr I ~ptum irrigation 

Jim Tatum Pasture irrigation 

Furnace CrsaCr GalC Club I vf course imgatim 

I Alfalfa, cotton irrigation 

I Cotton, barley, wheat, 
alfalfa imgation 

Orchard, vineyard, fodder, 
fiber and seed crop irrigation 

Alfalfa, wheat imgatim 



. . . . ,.... . . ?- 
, -., 

I )  . . . , . ' C.:" 
I.. : .. . .. ..+I? i . . 

7Gza- 
wafier 
Reuse 
(AP) 

33 

3,052 

336 

1,105 

560 

4,247 

3,584 

595 

18 

430 

1,488 
6 

State Water Resources Control Board, Office of Water bycling, Municipal Wastewater Reclamation Survey -1987 
Treatment 

Name 

Bcar Vmlley Comm Serv 
Dist STP 

Wauo WTP, City of 

Kam County *riffs Lerdo 
Facility STP 

Lwmrtt PUD WTP 

McFar1Pnd STP, City of 

Maant Vernon San Dist 
(b Cnty Public Works) 

Naatb --* - ef River SD WTP 

Ridgecrest (City of), China Lake 
N a d  Weapon Center WTF 

Stallion Springs Comm 
. Ssrv Dist WTP 

Tdt Hcights/Ford City SD 
saint WTF (City of Taft) 

Wamo PUD WTP 

Plant . . 
.I 

R & b d  Waf&Usa T p  of Use 
proa2Ws-m . .. 

(MoD) (M=9 
ASFD 0.10 O.W Beer Valley Golf Cavrse Golf course irrigation 

PS TF 3.60 2.72 Delano -W~P. Mdica Farms Cotton, grain irrigation 

OP 0.50 0.26 Kern Cnty ShariPfs b r d o  Facility Pasture, fodder irrigation 

PB @P 1.20 1 Kaiser Em. Pasture irrigation 

OP 0.5 0.5 Farmer Cotton, alfalfa irrigation 

PS TF 6.60 3.8 Farmer Cotton, wheat, corn irrigation 

PS TF 4.00 3.2 Gene Johnsmr Cotton, alfalfa irrigation 

PS OP CH 4.40 3.9 C h  WceGolf Course Golf course irrigation 

AS 0.50 0.02 Horse Thief Golf & Golf course irrigation (rough areas) 
Country Club 

OP D 1.20 0.80 Creekside Fums Alfalfa irrigation 

PS TF OP 1.95 1.40 Crettol Fums Cotton, sugar beets, alfalfa 
irrigation 

Hadmi WTP, City of 

famoore WTP, City of 
Neb: Rbfar to end of table for notes. . * 

PS TF D 

OP 

6.00 

2 . 0  

3.6 

2 

Smchez Emm. Fambg 

West L~kekrms 

Cdton, alfalfa, row crop irrigation 

Non-edible crop irrigation 

3,793 

2,240 

3 

2 



WTP, City of IPS TF D 1 0.57 1 0.5 

I :- R ~ ~ l  WTF 
Cnty Sag Dist) 

C d i k h h  CoFtsetional Center OP 

Ib. Jones I pasture irrigation 1 5621 
* 

Colifomir Comcbloaat Cmbr Alfalfa imgation 
. , 
- 

48t.M C. Tillman WRP 
(Gitg of Los Angelas) 

t c e a d  WRP (CSD of 
I "h@-Cny)  I/ 
Lmmsbr WRP (CSD of 

Aasab Caty) 

I Leng Beach WRP (CSD of 
' L A l s A n g a l = ~ t Y .  Lone 

1 Beach Water Dapt) 
Nab: Refer to end of table for 

P S A S F D  

P S 6 S C F  
CH DC 

PS AS D 

PS OP C 
F CH 

PS AS C 
F D  

notes. 

IS ldmp oscre 
(caartimred on naxt page) 

I Powerplant cooling water 

Recrcati~~ial lake and landscaping 

Golf coarsa irrigation and 
-ts 

Wildlife refuge enhancement 
Soil compaction and dust control 
Recreatiallal lake & landscape 

irrigaticm 

Parks, schools, athletic fields 
and general landscaping 



H.F&iog w* Oolf Course 
WitdoalYIPniciprt8dfCourae 
~~~ 
CoItratm 

ater Reclamation Survey -1987 

Golf course irrigation 
Gdf  conme imgation 
Golf course irrigation 

Golf course irrigation 
Golf course irrigation 
Freeway irrigation 
Nursery stock irrigation 

Gdf  courso irrigation 
Golf course irrigation 
Lmukapo irrigation 
Freeway irrigation 

Golf course irrigation 
Lamkcape irrigation 

Soil compaction & dust control 
Eucnlyptas tree imghtion 
Pistachio irrigation 
Tree irrigation 

Cooling tower water 

Paper manufacturing 
Grodwater recharp 
Parks, schwls, athletic fields 
a d  general hidecage imgation 

Misc. lambcape and 
agricnltmal irrigatim 

Pam maauf'turing 



. .. 
State Water lbouma Cc 

&I&$ ..- - Creek WRP (CSD 
d k m  Aeples Couaty, 
W ' e % h W )  
, 1"' - 

I ( .  
( I .  

PSASCF 
D 

PSASCF 
D 

l 

Nab: Refer to end of table for notes. 

;3-y-- I Freeway imgation 
%~~~?errn- -  MaspiCsl MCE. agticdturel irrigation 
1 

latnteo la VCgam-Tapia WRF 
~ b a s s W  
C l h h  W d  Couatry Club 
w'bi, vrllty F8rm 
I c C e n t n l V * r n b  
l ~ ~ i h ~ o l f ~ a u r s e  
2 Ussm 
1 wocdaad- 
CPlrrarm 

Tree irrigation 

Landscape irrigation 

Landscap irrigation 

G r m d  water recharge 
Ground water recharge 
Golf course irrigation 
& i m p o h t s  

Lanascape irrigation for slope 
protectim & i-t 

Golf eourse irrigation 
Nutwry stack irrigation 
Nursery stock irrigation 

Misc. landscape irrigation 
Parks, schools, & university 

irrigation 
Misc. agricultural irrigation 
Irrigation, dust control, compaction 
Golf course irrigation 
Horse pasture irrigation 
L a h p  irrigation & construction 
Golf course irrigation 
Fire break & suppression irrigation 
Lamlscap irrigation 6t construction 
Freeway irrigation 



State Water Resources Control Board, Office of 
Treatment Plant 

I I I 

Whittier Narrows WRP (CSD 
of Lmr Angel08 County) 

i Mubra WTP, City of IPS TF OP 1 7.00 1 3.76 

' Wildwood Mobile Home 
I Pukm 
I 

1 f p c b  TP (Novato SD) IPS TF F D I 2.00 I 1.61 

I 

La Olilimrs Valley SD WTP * F CH 1.00 0.0s 
(haaria MWD facilities only) 

Novrto TP (Novato SD) IPS AS F D I 4.50 I 3.12 

Toasalss WTP (North 
MRTin WD) 

I I I I 
h& Refer to end of table for notes. 

Water Recycling, Maaicipal Wastewater Reclamation Survey -1987 

I I Armld IWaterl 

, 
Top 0 Topslngr M O W  Home Landscape irrigation 25 0 

(4 

Rio H& Spreading Grounds Groundwater recharge 
Saa Gabriel Sprtading Grounds Groundwater recharge 

Pete Comggia I Cotton irrigation I 4 3 1  0 1  
Jim Armentrout I  Cottan irrigation 

Wildwood Mobile Home Park I Pasture irrigation 

I 

Nwuto SD blantatim Project Pasture irrigation 767 0 

I Pasture imgation 

McIrmis Pmk Limbcape irrigation 
Manuel T. FgdtnB Parkway Freeway irrigation 
Smith Ranch Raad Park 'n Ride Freeway irrigation 

Noveto SD Rsclanmtlan Project Paslure irrigation I 
Paspre irrigation 

I Landscape irrigation 

24 I 514 I 



SIBtd Water Resourcas Contrsl Baud. Oftiea dwlear Wiwbwater R~clamatien Survey -1987 - .. - 
.. T~~atmentIPlant , . .-; ,, ' ... J , . Annnal Water 

-w.u> ; y z > . : .  . , Tripe of Use wader Price 
mtm - ' ($fAF) 

(kagm (AP) 

WiiMbp WQCP, City of AS D 1.30 0.86 Ci I site 

*+'I 

Lmr %sma WTP, City of 
b 

Mamd OIPTF, City of 

I 

MONO. ' I . .< 

.-.-,. '. .J l . 
I M h W h  CWD STP 
1 "*&'.:' 'y , t  , . . .. 1 .-. . . . 
I : I PSASFD 2.20 1.5 Varbti caatnctors 

T a w g d ~ l n t r e s  

Pasture, hay irrigation 
Grazing lend 

Pas- imgation 

Wetlaad/wildlife enhancement 

Dust control and compaction 
Landscape irrigation 

--- - . . - 
t b d  Vdey CSD R B C F D  0.10 0.434 Came1 Valley Ranch d Golf Golf course irrigation 

CQPFob 

Mots: Refer to end of table for notes. 



State Wabr 

- 
Dmmeml WTP (City of 

\ -  > 

Mdowood Resort Hotel STP 

t b e d  QUTF (Nap SD) 

Y4mtddlWCA Veterans Home 
lsrinrwTF 

G .  , 

Lsources Control b r d .  Ofice of 
~nt Plant 

MC. St. Hatenr Golf Course and 
N a p  C%y Pair- 

M d I M  Fmasrty 
Fox P- 
CIh- Hi@ bhool, Little 

Largm Fiald 
Crlistoga Souing Center 

Golf course irrigation 

Horse pasture 
Horse pasture 
Landscape imgation 

Landscape irrigation 

Me8Qmood Resort Hotel I Golf course imgation I 22 

Fodder irrigation 

Feed crop irrigation 
Pasture irrigation 
Alfalfa irrigation 

ChimnsyliaELOdPCoursa I Golf course irrigation 
V a t a m  Homa Hey field 

j Water 
Price 1 
k--- 
I 

C- 
0 

I 

I 

I 

0 

0 

0 

0 



I &2,b>B - * , - .  
1 .  1 - ! 

I 
i ,ac)rs 

*.-..-- 

Laadscape irrigation 
Ladseap irrigation 

Golf course irrigation 

Gdf  course irrigation 

, 
I 

& h s  Akm WD STP 
V) Landscape irrigation 
e 

Landscape irrigation 

Sur JQB* Duck Club 
El Ton, Marim Memerid Golf courst irrigation 

Fresway irrigation 

Parks, school, greenbelts, and slope 
protection landscape imgation 

I CIstsdalSolOolfCoPase Golf course irrigation 

W e n n u a d O ~ , N u r ~ r y  
! 

Nota: Refer to end of table for notes. 



State Water Resources Control Board, Ofice of Water Wecycling, Mrmicipal Waste 
Treatment Plant I 

Name b m f = s e d ~ a e & l  FhV 
(h iO~j  (MGD) 

Water Factory 21 (Orange * C F C A  13.00 2.72 Orange County Wahr District 

PLACER 

Lincoln WRP, City of OP CH 0.80 0.6 Charles Joiner 

Placer Cnty Serv Area #6 - OP 
Sheridan (Cnty Public Works) 

Bud Morrison 

.. 
PLUM AS 

M y  Comm Sew Dist WTP (RB OP CH ( 2.20 1 0.75 1 Gene Drybread 

Cqmm WTP, City of PS AS D 

Hemet/San Jacinto Reg. WRF PS AS D 

I d a n  Hills WRP (Jumpa A S C F D  
Community Serv Dist) 

Notc: Refer to end of table for notes. 

Record Farms 
westla Ranch 
Bpeaa Vida Farms 
W R  F a m  
Ma- Dairy 
EberIy Raacb 
Alta Nursery 
T a b  Duek Club 

lnai Hills Golf Corn 
Santa Am River Lekes 
villa Da Btntr Rethml t  Hotel 

rater Reclamtion Survey -1987 

Seawater intrusion barrier, 
ground water recharge 

Construction dust control, pasture 
irrigation 

I Pasture irrigation 

1 Fodder crop and pasture irrigation 

I Alfalfa irrigation 

Alfalfa imgation 
Duck ponds & alfalfa imgation 
Duck poIlds & alfalfa irrigation 
Alfalfa irrigation 

, Alfalfa irrigation 
Alfalfa irrigation 
Nmssery plant irrigation 

' rnkpaaaS  

Golf course irrigation 
Groundwater recharge 
Ladsage irrigation, pond 



.q3, . F 
5 * 

*--*.- .-- . . . -*.. . i 3.17; ~j * ' .  

I . . 
, , 

Gdf amme irrigation 

Paha De§ert WRP #10 Golf course & greenbelt irrigation 
i ' (CimehL Valley WD) Sanh R m s  Camtry Club Golf course & greenbelt irrigation 

Portola Colmtry Club Golf course & greenbelt irrigation 

Golf course irrigatio;~ 

Golf course irrigation 

Golf course irrigation 

- .  . - . - . . . 
Golf course irrigation 

i.3 *<- -; :-; , , 

sPrmJrmead ~ e i .  WRF 
. i ' -  @w%m MWD) 

! 

Note: Refer to end of table for notes. 



Stab Water Resources Cc 
T m m t  P b t  

~trol Board, OfFice of 

SA@RAMEMTO 

sltat WTP, City of OP D  

i b d m  Mluicta '&D WRP O P D F C F  
. . 1 r D 

Galt, City 09 WTP Pas- higation 

Ranch M W  Caatry Club Golf course irrigation 

bm?ow WRF, City of I* AS 

1 City dBarrtoar 

I F-* 
Alfslfa irrigation 

Alfalfa irrigation Big Ibm Area Regional AS 
Wastewater Ageacy STP 

W a m i a  Institution for Men- OP 
C b o  STP @ept. of 
 ti^) 

Cllifornir InstWh for Men Farm irrigation 

I 
I 

Prab R e g h d  Park Landscape higation & recreational 
l a b  

Ontario NPtirsnal Golf C m m  Goif course imgation 
h d o  Regbnd &k sad El Frado Landscape & golf course imption 

Golf CQWm 

C%bo Besin MWD Regional PS TF AS C 
IPtaat No. 1 WRF F CH DC 

Ck@m WTP (Crestline 
Sls Dirt) I Sudan gram imgation 

j 

I Sudan p s s  irrigation Haslrton Creek TP (Crestline PS TF D 
&a Dist) 

N e  Refer to d of table for notes. . - .  



Xahr  SbGB1 Resources, IIX. STP PS TF 0.15 California Sttel Industries I I O-.'" I I Steel plant cooling water I 173 

PWhel Training Center STP PS OP D 
3 "  I ,  . , ;  

Pifa Rock T o n  Camp AS 
STP (CA De of Forestry) 
. % 

I a%> ' 8  t ,  

Smr Bemrrdino WRP, City of PS AS C F 
1 , ;:.w -r ?E D 

-i . i  
'I . 

!Why Creek TP (Crestline PS TF D 
'8ca Bid) - .  , 

', t Y (  

Uphid Hills Country Club WRP PS TF C F 
(w of U P ~ )  D 

"*" .'B,S;:#. " 

USNlC Air Ground Combat PS OP 
-Cta&r STP-Twentynine Palms 

912  %p:e. . 
Western Hills Golf & Country AS D 

" ~ W ' i ' P  I I 

.I -. 
7 .  " 1  L 

Wdbw Creek WTP (Lake PS AS CH 
-&muherd Cmm Strv Dist) 

! Unk 

"4" ~ - 

(City ef S~an Diego) 

Fort Imin 
" , # " I - .  

Sea Cleghom WTP 

LFsn BeninrQiw Golf Club 
CalCra118 

See Clegkm WTP 

Upland Hills Country Club 

Air G r d  Combat Center 
Combat Center Golf Course 

Western Hilh Golf & Country 
@I& 

District Rechmntion Farm 

Alfalfa irrigation 
, . 

Sudan grass irrigation 

r 

Golf course irrigation 
Freeway irrigation 

Sudan grass irrigation 

Golf course irrigation 

Landscape irrigation 
Golf course irrigation 

Golf course irrigation 

Alfalfa irrigation 

Freeway irrigation @ 10 

Water 
Prioe 

WAF) 



State Water Resources Control Board, Offlee af 
Treatment Plant 

I I I .', . . . . . ..i 

: .:,ip.:t .::.:. , , , .::..; .....,.... 2.. - ' ' Name ..<:,:. ;:.' . . ,  ' .<:..:;: ,.,,..' ' ,  

Processes C-IIIIBCifY . PEIBII[II: 
;;,:::;.3 2:;: ,.: , : (MOD) m a  
F e  SD WTP I 1  PSASCF 3.10 1.56 

- 1  - - D 

J.nrsshs WTP (Oby WD) A S C F D  1.30 0.78 
. i 

Mtdawluk WRF RBCF 2.00 0.5 
qap=i- WQ) 
!'.F,*jS' 

Stn Diego Wild Animal Park AS 0.04 0.01 
me 

Sari P a q d  Academy WTP RB F D 0.50 0.5 

S.BtM WRP (Padre Dam MWD)~PS AS OP C I  4.00 1 1 

No mhmtb identified I I i 
Wato:-ftefar to d of table for notes. 

War lbmt&m. Municbl Wastewater Reclamation S-Y -1983 

. . - .  
Freeway irrigation 20 268 

san Wg0 am & Electtic 

LP costa CoPntry Club 

Snn Diego Wild Animal Park 

San Pasqarl Academy 

I Santte bkw R e g i d  Park a d  

I C a m p g r d  

Lmkaps irrigation 

Golf course imgation 

Landscape irrigation 

Corn, alfalfa, sudan grass, 
cmdypkw imgetion 

Avocado imgation 

Pasture irrigation 

Recreational lakes 

Golf course irrigation 

Fire break, landscape irrigation 

Pasture irrigation 



Ltebbrd Canm Serv Dist OP 
.̂  *; '; i '  
- = 

lWllrnbcr WQCF, City of 
,.e.e* r>\ 

Wt& SkrPgb WPCF 

A- CSD !3TP 

BWi bb WTP (h Luis 
=A I&) 

C d H b b  Mm's Colony STP 
(WDcpt of Conections) 

thdsh C a m  Sm Dist STP 

h b  Obhp WTP, City of 

I I I I 
Nab: Refer to e d  of table for notas. 

Tony Dutra 

c b l k  Mognbin Golf Conme 

Bkk Lab 8elP Coarse4 

-1. Pdy St.& University 

Pasture irrigation I 2 8 1  0 

Feed, fodder irrigation I 3,431 / * 

Alfalfa, corn and pashue 2,661 0 
irrigation 

Golf course irrigation I 338 I 53 

Golf course irrigation 

Pasture irrigation 

Fodder irrigation I 533 I 0 

Pashue irrigation 



State Water Resources Control Board, 
Treabnent Plant 

M A  BARBARA 

GwMap6 WTP, City of Ipsop I 0.50 

Lugma CSD STP IPSTF OP I 3.20 

Miseisn Hills Comm OP 
S6PV Dist STP 

S&n h4aria WTP, City of PS TF OP 7.80 . . ,- 

!khng WTP, City of AS D 1.00 

U S  P c a i e r y  STP - Lompoc PS OP I 1  0.68 

Gih.ay ind Morgan Hill STP, lop CH 1 6.10 

Mo r s c ~ t i a a  identified I I 

Office of Water Recycling, Municipal Wastewater Reclamation Survey - 1987 

R a w  Water User Type of Use 

Cachuma Trail's I Pasture irrigation 

Charles A. Pasquini 

Farmer 

Mission Bell Dairy 

I Pasture irrigation 

Pasture, fodder crops, sugar 
k t  irrigation 

Fodder irrigation 

W P  pasture I Pasture irrigation 

Gardaer Ranch I Pasture irrigation 

U.S. Penitentiuy at Lnmpoc I Corn irrigation 

Hoey Christmas Tree Farm 
Mario Fiorio 
Christmas Nill Park 

Christmas tree imgation 
Flower, vegetable seed irrigation 
Landscape irrigation 

A M d  
Water 
Reuse 
(AP) 

Water 
Pnce 

WAF) 

E Z Z D S T P  1::. I 
Nets: Refer to end of fable for nutea. 

Unk I Alfalfa irrigation 

W u p  (3lidm Pasture irrigation 215 15 
~ ~ t m n b a r  Wash &um log decks 31 A 



Graiing, grass hay, alfalfa 

W W  WQCF, City of . ' 

Bay PUD STP Golf course irrigation 

F d e  CSD V)P1P (Sonoma 
, Cn?y b p t  Public Works) 
1 

~ r p k  d (city of suah RW) 
p-- 

1 

-t WTP (City of S~nta 
-1 

Note: Refer to end of table for notes. 

OP CH 

PS AS c F 
CH 

AS F D 

0.10 

18.00 

8.67 

0.05 

14 

0.32 

Marina CrbdIa (Owaer) 

39 agricultud were 

Babmt Golf Course 

Pashue irrigation 

Fodder irrigation 

Golf course irrigation 

23 

9,339 
I 

, 

1 62 

I 

0 

(35) 

)I 



. State Water Resources Control Md. O f b  of -- - 

Treatment Plant 
,. .. 

WPme RoDessesClplrdSWa 
WQW @@a 

&W&al CSD WTP (Sonoma OP CH 0.03 6.(F;E 
Caty DGpt Public Works) I 

STP, City of PS TF AS 
OP CH DC 

kmsbn River CSD STP AS F CH 

(Soaoma Cnty Dept of PW) 

§muma Cnty Sew Area #31 ST 
(Som,ma Cnty Dept of PW) 

Soaola9 Valley CSD STP AS CH DC 
- (Sonoma Cnty Dept of PW) 

Wiodsor WD STP OP D 

Mtjakigd Wastewater Reclamtion S w e y  -1987 

7 A g r i c W  usum 

Northwd Golf C a w 8 8  

C m t y  W c e  Area 4'31 
(CntY Ainport) 

Mitch Uptpr 

District dkposal field 
~ t t V ' ~ B s  

1 Pasture, h ~ d  crop, tree irrigation 

Golf course irrigatiod 

Fodder crop irrigation 

Pasture, fodder irrigation 

Pasture irrigation 
Frost protection and irrigation 

Water 
Piice 
WAP) 

0 

7 

0 

0 

0 ~ 
0 

Ctrcr WTF, City of PSOPFD 

Ma&&o WQCF, City of PS TF OP D 

PUamm WTP, City of AS 

Silage irrigation 
landscape irrigation 

Faciliq Fodder crops (corn, alfalfa, clover) 
irrigation 

0.45 1 Tony W I ~ u w n  itrigation 

No redumation idtnt i t '  

r. *.- 

Kki6i Ref= to d of tnble for notes. 
A 



Y' I '  - .-. . - -  &ate Water Resources Control Boerd. 0& of 

Grapes, vines, peaches, . 
eucalyptus irrigation 

Winter wheat irrigation 

W w i  - Joint Powers PS TF AS 1.47 1.20 
Wmbwater ~uthorik STP ICH 1 I 

Bffllttaa Wpsal Facility 

gsiwa WTP, city of, I Alfalfa irrigation 
A I '. ' . , '  

Bsdw WTP, City of lay Fktmm I Plurn irrigation 

klfalfi, cotton, barley, wheat, 
fruit trees irrigation 

IWdmmpe PUD W?P 
f 7' 

c 1 

,\ 
.J -  

, I .  

Tabre WFCP, City gf 

Citrus, eucalyptus trees, pasture 
irrigation . 

I Cotton, corn, wheat irrigation 

~isllio WCP, City tik Mill C!r& irrigation area I Non-food crop irrigation 

W&ke WIT ,  City of City of W e b  Pasture irrigation 

I I I 
Note: Refer to end of; table for notes. 





State Water Resources Control Board, Office of Water Recye-, Muskipal Waste 
Trea-t Plant I 

&&a Snseaa Field Lab STP AS F 

1 ~ ~ R o c L w e l l )  
0.1 1 0.02 Sank Susane Field Laboratory I 

No reclamation identified I I I I  
&sage TP, Facility 8935 PS TF D OP 5.00 0.85 Beale AFB Golf Caurse Facility 

@- AFB) 2242 

rater Reclamation Survey -1987 

Citrus irrigation 

Cooling water for rocket flame 
buckets 

, Golf course irrigation 

Water 
Frice 

($fAF) 

I I TOTAL ANNUAL WATER REUSE (AF) 266,559 I 
1. Gcaeral: The following entities are believed to have provided or used reclaimed water, however, no data are available to include in the survey: 

Amtana Comm Serv Dist, Lake Don Pedro Gdf a d  Country Club, County of Los Angeles Dept of Public Works (Malibu Mesa WRP), Pacific Lumber (Scotia), 
Shaftbt Public Utilities Dist, Sunol Valley Golf Course, d W m  Springs lZBneh Resort. 

I 

2. Nunc: The treatment' plant name as reported on survey questionarire is gene* used. If the owning agency or reclaimed water purveyor is not apparent from 
the plant name, it is shown in parentheses following. Occasio~olly for reference a plant location is appended after the plant name and a hyphen. "STP" is 
apptnded to e proper name unless another generic plant type were designated. Refer to Appendix C for list of abbreviations. - > 

3. Prmesscs: All processes available for treatment ere shown. In some cases s o m  processes are used only for discharge or for some users. "*" designates that 
d r y  or other treatment has been provided at another wastewater amma p h t .  Refer to Appendix C for list of abbreviations. 

4. Capcity and Flow: Average dry weather flow, in million gallons par day (1 MGD = 3785.4 cubic meterstday). "Unk" designates that amounts are unknown. 



5. A m d  Water Reuse: All amounts have been converted from mil lh  @ l b  to acm-feet (AF) and are rounded to the nearest whole amount except for users 
of !em thaa 0.5 AF, which are rounded to t)da mated 0.1 AF. (1 AF 6 1233.4 cobic r~8Urs.) 

6. Water Price: Positive amounts shown indicate the amount paid by thb user for the r e c l a d  water. Parentheses designate negative amounts to indicate the 
r m o ~ t  the user is paid to take the reclaimed wnb. The amrront dwm a m  to all hted users for the treatment plant unless otherwise indicated by 
by &owing a range of amounts, also, ranges s h  with b& m t i v e  and pmsitive indicate that users pay water for reclaimed water in sumretr 
md ore paid the amount shown in parentheses to t a b  the f c c 1 ~  water in winter. An equivalent unit price per acre-foot of reclaimed water has been 
calculated where appropriate from charges per m ~ ~ l t h ,  year, or acre of irrigated Ipnd An asterisk designates cases where the monies exhanged cover additional 

I rsrvias or costa, such as land rental, and the value of the ncl.ianed water cronot be determined. "Unk" designates that no information is available. 



Appendix C 



EXCERPT OF 

CALIFORPI I A  DEPARTMENT OF HEALTH SERVICES 

WASTEWATER RECLAMATION CRITERIA 

CONTA I f4 I NG 

WASTEWATER TREATMENT REQUIREMENTS [3] 

CHAPTER 3. RECUMATION CRITERIA 

Article I. Definitions 

tB301. Defdliom (a) Reeldined Water. Reclaimed water 
naeans water which, as a result of treatment of domestic wastewater, is 
suitable for a direct beneficid use or a controlled use that would not 
otherwise occur. 

(b) Reclamtion Plant. Reclamation plant means an arrange- 
ment of devices, structures, equi ment oceses and controls which 
praiuce a redaimed water suita&e fo r l tg  intended reuse. 

Irlar). A enc Re latory agency means the California 
& w a t e r  Q d i t  & ntro I@' Board in whose jurisdiction the recla- 
mation wt is ~ocated' 

(d) Mreet I L c d M a I  Use. Direct beneficial use means the use of 
r e c t a i d  weter which has been transported from the point of produc- 
tion to the p i n t  of use without an intervening discharge to waters of 
the State. 

(e) Food Crops. Food crops mean any crops intended for hu- 
man conswnption. 
(6) S y Irrigation. Spray irrigation means application of re- 

&ttr to c rop  by spraying it horn orifices in plping. \ 

(g) &dace higatien. Surface irrigation means apphcation of re- 
claimed water by means other than sprayin such that contact between 

edibb portion of any w crop and rdaimeci water i s  prevented 
(h) ReaMetJ Recreational Impoundment. A restricted recrea- 

nt is a body of reclaimed water in which recrestton 
19 ""lir-'+'=! W t  to Wing, boating, and other non-body-co.ltact water r m e a -  
tion activities. 

(1) ~ ~ c t e d  Reeaeational Impoundment. A nonrestricted 
remeational irnpounhent is an im undment of reclaimed water in 
which no limitations are imposed on &yeontact water sport stivities. 

) b n h a p e  Impoundment. A landscape im undment is a dY of reclaimed water which is used for aesthetic e n r v n t  or which 
dhrwb m e s  a functfon not intended to include public contact. 
(k) A p d  L a h a t o q  Methods. A roved laborat meth- 

ods are t osa specified in the latest edition o!?%tandard ~ e d  for ttte 
Emmination of Water and Wastewater", pre red and pu- 

the American Public Health Associa&, the A m e r i a n  e J i  
% a !  Asmeintion, d the Water Mut ion  Control Federation and 
which me dd in laboratories approved by the State De-t 
of wtb. 

(1) Uatt b c m a .  U N ~  p r m  mema an individual stnge in the 
afistkartan tmakment sequence which pertom a &I dingle treat- 
msnt opsrsm. 
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LIST OF VIATH@IS 
M b  CWEWLSIW VetSLES 

t ~ 



LIST OF ABBREVIATMNS 

AF = acre-foot 
AQ = aquatic treatment 
AS = activated sludge, including oxidation ditch 
C = coagulat ion/f locculation 
CA = Cal ifornia or carbon adsorption 
CH = chlorination 
Co. = Company 
Corn Serv Dist = Community Services District 
Cnty = County 
CSD = County sanitation district 
CWD = County Water District 
D = disinfection 
DC = dechlorination 
Dept = Department 
DF = dissolved air flotation 
Dist = District 
F = filtration 
Inc = Incorporated 
Irr = Irrigation 
MGD = mi 1 1  ion a1 lons per day 
trllalD = Municipa 1 Water District 
NR = denitrification 
OP = oxidation ponds, Including aerated lagoons 
PS = primry sedi1wntet2on 
PUD = Public Utility District 
RB = rotating biological contactor 
Reg = Regional 
RO = reverse osmsi s 
RS = rotary screens 
RUQCB = California Regional Water Quality Control Board 
San = Sanitation 
SD = Sanitary District 
ST = air stripping 
STP = Sewage Treatment Plant 
SWRCB = California State Water Resources Control Board 
TF = trickling filters 
TP = Treatment Plant 
UV = ultraviolet disinfection 
W = wetlands 
WD = Water District 
WPCF = Wastewater Pol lution Control Faci 1 ity 
WPCP = Water Po1 lution Control Plant 
WQCF = Water or Wastewater Quality Control Facility 
WQCP = Water Qua1 ity Control Plant 
WRF = Wastewater Reclamat ion Faci 1 i ty 
WRP = Water Reclamation Plant 
WTF = Wastewater Treatment Facility 
WTP = Wastewater Treatment Plant 
yr = year 



CWVERSIOW TABLES 

vo 1 urn 

Cubic F-eet Acre-f eet Cubic Meters 
(ft3) Gal Ions (AF (m3) 

Exarsple: 1 ft3 = 7.480520 gallons 

1 

. f - '  

Flaw la te  

M i  11 $on 
Cubic Feet Gal Fats G% 1 lens Acm-feet Cubic kters 
Per Setand Per Wlmte Per my Per Year Pet Da 

(cfs) (w) (Wacr) (3/d 

Example: 1 AF/yr = 3.3794 d / d  



"California ICmicipal Ysamater ~ e t l k t i o n  in 1987' 
IEWMTA 

August 1990 

1. Tables 1 and 12, Figure 1: Users applying reclaimed water to more then ma 
type of  use are included in the 'Miscellaneous.. .or mixed types of above 
usesn category in Table 1. Where a predoninanee of use could be p r e s d ,  
the volumes of  those users are included On the predomSnant c a t w r y  in 
Figure 1 and Table 12. 

2. Page 10, third paragraph: "Tables 2 end 6" should reed "Tables 3 and'9". 

3. Appendix B: The subheadings in the table in Appendix B are county names. 

4. Page 60, Appendlx E: The c o m c t  nftnnte for this excerpt is [4] rather 
than 13). I 


