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Description of Recharge Area 

As discussed above. the wastewater reclamation project proposes to use the native streambed 
for groundwater recharge. The location of the recharge area is shown in Figure 5.3. The size of 
the recharge area Is based upon site permeabilities and is estimated to use approximately 75 to 
100 feet of the natural streambed length. Determination of sizing follows the discussion on site 
permeabilities. 

Actual historical depths to groundwater are not recorded for this specific site. However. depths 
to groundwater were discussed In Chapter 4. Historical depth to groundwater data has been 
collected by CCSD for Its domestic well field which Is located apprOximately one half mile from 
the proposed recharge site. At the domestic well field. the groundwater elevations have varied 
from 1 foot to 20.5 feet above sea level which equates to 27.5 to 8 feet depth to groundwater. 

A boring log has been drilled directly in the streambed by the solis firm of McClelland 
Engineers on April 4. 1988. The bOring was located approximately 1/4 mile downstream of the 
proposed recharge site. A copy of the boring is shown in Figure 5.4. The bOring log indicates a 
subsurface material of fine gravel to coarse grained sand to 6 feet. medium grained sand to 
coarse grained sand with some clayey laminations to 31 feet. and medium grained sand to 
gravel with traces of clay to 41 feet. Depth to groundwater was 1.5 feet which is to be expected 
during the wet weather periods of the year. Although permeabilitles were not determined for 
this boring. the soils report issued with the boring log estimated a permeability based on grain­
size characteristics for the clean sand and gravel to be "on the order of lOE-2 to lOE-3 cm/sec" 
which equates to 0.0236 to 0.236 Inches per minute (in/min). However. according to CCSD's 
consultant hydrogeologist. Mr. Ken Schmidt. the permeabilities may be as high as 0.1 to 
1.0 centimeters per second (cm/sec) which equates to 2.36 to 23.6 in/min based on past pump 
tests at the effluent disposal site and the domestic well field. 

Although borings have not been taken yet on the proposed site for this repori. It is reasonable 
to expect subsurfaces materials and permeabilities very Similar to the boring log. The most 
reasonable range of permeabilities to expect in line with historic textbook data is 1 to 5 in/min. 
CCSD expects to take borings to determine subsurface materials and permeabillties for the 
proposed recharge site in the near future. 

As noted earlier. the size of the recharge site is dependent on site permeabilities and quantities 
of water recharged. Assuming the water flow rate is 216 acr~· feet per year (ac-ft/yr) (see 
discussion on design criteria). that water is delivered over a 6 month time period. and the site 
permeability is I in/min. the calculated area requirement for recharge is approximately 400 to 
500 square feet. Because the water cannot be evenly distributed across the entire streambed 
width through the perforated pipeline. CCSD may not operate the facility 24 hours per day; and 
in antiCipation of the future possibility of increasing the capaCity of the system. the proposed 
area will be approximately 100 feet in length across the width ofthe streambed which is 
roughly 20 feet wide. This will allow for rapid percolation and prevent any ponding. 
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It should be noted that the depth to groundwater and the permeability rates exceed those 
recommended tn Table 1 of the Proposed Guideltnes. However. because the treated wastewater 
receives soil filtration at the effluent disposal site prior to treatment in excess of the 
requirement (see Appendix B) and because of the high level oftreatment (RO). these variances 
are deemed acceptable for this project. The quality of the reclaimed water will provide no 
significant Impact on groundwater due to any chemical Impurities. 

Recharge Area Operations 

As discussed previously tn Chapter 4. the San Simeon Bastn is rapidly filled by any appreciable 
precipitation during the year. Of course. it also rapidly dratns from the bastn as demonstrated 
by the relatively low storage capacities withtn the basin. For CCSD and the local farmers. this 
means an abundant supply of groundwater for approximately six months during a year of 
normal preCipitation. It also means a rapidly falling groundwater level and reduction in 
capacity during the rematntng six months of the year when there is no preCipitation. 

The reclamation proj ect proposes to recharge treated wastewater blended with groundwater 
during the periods of the year when groundwater levels have fallen and the groundwater supply 
begins to diminish. The proposed schedule is to begin operation of the project only after 
surface waters have ceased to flow at the Palmer Flats Gaging Station which is located 
apprOximately one and one quarter miles upstream of the proposed recharge site. Because of 
the rapid percolation tn the streambed. this tnsures no surface flow at the recharge site. As an 
alternate. CCSD may elect to begin groundwater recharge only after monitoring wells have 
determtned depth to groundwater is adequate. 

The estimated application rate at this time is commensurate with attempting to provide no 
more than 20 percent reclaimed water at the domestic wells which is estimated to be between 
188 and 216 ac-ft/year. At this rate. assuming the project operates 6 months of the year. the 
maximum daily capacity will be approximately 400.000 gallons per day (gpd). Operation 
schedule has not been further deftned at this time. but it is possible the system will not operate 
24 hours per day or 7 days per week. Reduced operattng time will tncrease flow rates but not 
the total capacity of the overall system. Consequently. the dilution requirement will be met by 
control of the quantity of water that is recharged. 

The hydrogeologic study performed for this project tnvestlgated the feaSibility of a groundwater 
mound at the proposed recharge site. Due to the high tranSrniS£ivity of the underIytng gravels 
and the percolation rates. the study concluded that no groundwater moundtng was expected. 
This was confirmed by a computer model analysis completed for a proposed groundwater 
recharge project using percolation ponds by the United States Geological Survey (USGS) 
(written communication with Mr. Gus Yates). Because the proposed recharge site of this 
proj ect has permeabilit!es higher than the site modeled and discussed in the original 
hydrogeologist's report. the possibility of producing a recharge mound is even less likely. 
Similarly. because of the low quantities of recharge water relative to the storage capacity of the 
basin and the high transmissivity of the underlying gravels. no affect on the depth to 
groundwater is expected beyond the Immediate area of the recharge site. 
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Design Criteria 

The capacity of the system was designed to confonn with the requirements of the Proposed 
Guidelines. Based on these guidelines (see Table 3.1) the apparent maximum quantity of water 
Is dependent on several factors including: level of treatment: horizontal distance measured 
from the closest edge of the recharge site to the nearest point of extraction: retention time 
underground; depth to groundwater; percolation rate; and maximum percent reclaimed of 
water that can be recharged. 

For the CCSD project the design criteria has been based on designing and constructing a 
system that will recharge treated wastewater In quantities that will not exceed 20 percent of the 
domestic well extraction. Based on recent discussion with Department of Health Services staff 
this is a conservative estimate and higher percentages of reclamation may be allowed In the 
future depending on concentrations of total organic carbon (TOC) in the reclaimed water. 
However. the reason for the conservatism Is that the depth to groundwater requirements and 
minimum percolation rates stipulated In the Proposed Guidelines (see Table 3.1 and 
Appendix B) may be periodically Violated at the proposed site during the initial period of 
operation each year. 

Although the proposed quantity of treated reclaimed water will not exceed 20 percent of the 
extracted domestic water the total quantity of water that will be recharged will be significantly 
higher. This is based on the fact that the water extracted from the effluent disposal site is 
treated wastewater diluted with groundwater. The amount of dilution In the effluent disposal 
field was detennined based on the hydrogeological and water quality analysis of the existing 
effluent disposal site. An Initial review of the native soil on the effluent disposal site Indicated 
that there would be no synergistic effect of a chemical reaction between either the background 
groundwater or treated wastewater and the soil. Consequently the increase in levels of 
dissolved contaminants should be no higher than expected from just mixing the waters. In 
addition. based on oral and written communication with the hydrogeologist. Mr. John Mann. 
due to the anisotropic flow pattern of the groundwater basin. mixing Is predicted to be related 
to the relative quantities of background groundwater and treated wastewater effluent disposal 
site. Consequently. the estimate of relative quantities of each source of water. treated 
wastewater and groundwater in the extracted water was made by comparing the TDS In the 
treated wastewater. background groundwater. and extracted water. Assuming the estimated 
total quantity of water extracted from the groundwater below the effluent disposal site Is always 
equal to the amount percolated (approximately 0.45 mgd at this tlmel. the extraction well water 
is estimated to be approximately 60 percent reclaimed water and 40 percent groundwater. This 
is based on TDS concentrations of 690 mg/l. 200 mg/I. and 540 mg/I for the treated 
wastewater. background groundwater. and extracted well water. respectively. 

In the past five years. CCSD has extracted between 565 and 649 ac-ft/year from the San 
Simeon Basin aquifer. Because the drawdown In these wells has been very close to sea levellt 
is assumed these figures are the approximate production capacity of the well field. 
Consequently. the maximum quantity of reclaimed waste water that can be percolated at the 
recharge disposal site Is between 113 and 130 ac-ft/year. Assuming the extracted well water 
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from the effluent disposal site Is only 60 percent reclaimed water, the total amount of water 
that may be recharged Is 188 to 216 ac-ft/year. 

Design criteria for this wastewater reclamation project are presented in Table 5.1. Note that 
the capacity of the reclaimed water treatment system is based on a six month per year 
operation and a RO system which treats only a partial flow stream. The design philosophy for 
the RO system Is to proVide a water quality which will meet or exceed the TOC requirements of 
the Proposed Guidelines and will provide a water equivalent in quality to the background 
water. Because the RO system will provide a water which substantially exceeds these 
parameters the proposal is to only treat a portion (50 percent) of the flow. The remainder of the 
flow would be filtered and blended with the water that has passed through RO. A list of all 
chemicals to be used in the system Is presented in Table 5.2. The actual basis for sizing the 
system was dictated by IDS removal requirements. 

Table 5.1 Design Criteria for Wastewater Reclamation 
Cambria Communlty SerVices District 

Parameter 

General 
Design Flow, mgd 
Design Flow. gpm(l) 

Dual Media Filter 
Number 
Diameter. in. 
Depth, in. 
Total Hydraulic Capa~ity. gpm 
Loading Rate, gpm/ft 
Media 

Cartridge Filter 
Number 
Type 
Filter Opening Size 

Reverse OsmosiS 
Number of Tubes 
Recovery. % 
Flow. mgd 
Pressure. pSlg 
Effluent Turbidity. NTU 

ChlOrination 
Dose, mg/I 
Contact time, hrs. 

Pump Station 
Number of Pumps 
Capacity. mgd 

Value 

1.0 
695 

2 
72 
72 
141 
5.0 

Manganese green sand 
and anthracite 

7 to 30 inch filters 
Hltrex 
5mm 

32-40 
75 
1.0 

440-480 
<1 

1-5 
2 

2 
1.0 

(1) Approxlmately 216 ac-ft of water may be reclalmed in a six month period. 
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Table 5.2 Chemical Usage 
Cambria Community Services District 

Application 
Chemical Purpose Point Dose Frequency 

Chlorine Biofouling Following 1-5 mg/l Continuous 
Control, Extraction 
Oxtdatlon 

Potassium Green Sand Dual Media 250g Two Weeks 
Permanganate Regenerant Filter 

SulfuriC Acid pH Adjustment Prior to RO 33mg/1 Continuous 
to 6 

Sodium Meta- pH Adjustment AfterRO 1-10 mg/l Continuous 
Bisulfite 

Detergent Membrane RO Unit 15-20 gal 6-10 Weeks 
(phosphoric Cleaning 
acid and soap 

5.3 RECLAIMED WATER QUALITY 

The quality of the domestic well water, extraction well water, and wastewater effluent, as well 
as the maxtmum contaminant level for drinking water standards was discussed in Chapter 2. 
Raw data collected to date is presented in Appendix D. A summary of the water quality of 
these water sources is presented in Table 5.3. The numerical values are based on an average 
of all known data collected to date. The predicted reclaimed water quality is also presented in 
Table 5.3, which is based on the results of water quality analysis performed by three RO 
equipment manufacturers. 

The quality of the reclaimed water is better than secondary drinking water standards and the 
quality reqUired by the Proposed Guidelines, and in most cases, Is better than existing 
groundwater quality. However, according to the data collected to date (see Table 5.3 and 
Appendix D, Tables 1 and 2) the treated reclaimed water may have difficulty providing a water 
quality which will meet background water quality vequirements for some of the inorganic 
minerals. Although the treatment process can always meet the background water quality, 
treating only 50 percent of the extraction well water flowstream could effect water quality. It 
should be noted that the presence of some of these constituents are In very low concentrations 
(approaching the levels of detection). There Is very little to no likelihood that hazardous 
substances will be present at harmful levels based on data collected to date. 

The uncharacterized fraction of TOC in the reclaimed water Is estimated to be less than 1 mg/l 
based on the existing extraction well water quality of 1 to 2 mg/1. The method used to 
characterized the known fraction ofTOC by the State Certified laboratory is EPA Method 415. 
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Table 5.3 Summary of Water Qualities 
Cambria Community Services District 

Maxlmum Effluent Reverse 
Contaminant Disposal Site Osmosis 

Contaminant. Level Domestic Wastewater Extraction Treated Reclaimed 
Unlts(l) Allowed(2) Well Water Effluent Well Water Water Water 

Turbidity. NTU(3) 5 1.0 2.7 1.0 0.2 <1.0 

Total Dissolved 
Solids (TDS). mg/l 1.000/500 290 690 528 48 288 

pH. units 6.5-8.5 7.1 7.1 7.0 4.7 7.0 
Chloride. mg/l 500/250 20 175 87 5 46 
Fluoride. mg/l 1.4-2.4(4) <0.1 0.2 0.2 <0.1 0.1 
Sulfate. mg/l 500/250 56 86 64 <1 36 
Nitrate (as Nl. 

mg/l 10 4.9 12 8.5 4.5 6.5 
Zinc. mg/l 5 <0.05 0.08 <0.05 <0.05 <0.05 
Copper. ~g/l 1.000 <50 <50 <50 <50 <50 
Iron. ~g/l 300 <50 60 130 <50 65 
Lead. ~g/l 50 18 <5 <5 <5 <5 
Selenium. ~g/ I 10 <5 <5 <5 <5 <5 
Chromium. ~g/I 50 <5 <5 <5 <5 <5 
Aluminum. ~g/I 1.000 <200 <200 <200 <200 <200 
Manganese. ~g/I 50 <20 30 <20 <20 <20 
Cadmium. ~g/I 10 <1 <1 <1 <I <I 
Mercury. ~g/I 2 <0.2 <0.2 <0.2 <0.2 <0.2 
Silver. ~g/I 50 <5 <5 <5 <5 <5 
Toluene. ~g/l 40(5) NO(6) 1 NO NO NO 
Methyl Chloride. 

~g/I NS(7) NO NO 6.1 
Chloroform. ~g/I 100(5) NO 40 1 0.01 <0.5 

Total Trihalomethanes 
(1THMs) mg/l 0.1 0.01 0.01 

Foaming Agents 
(MBAS). mg/l 0.5 <0.02 0.31 0.05 <0.02 

(1) mg/I - milligrams per liter. 
~g/I - micrograms per liter. 

(2) Primary drinking water standards as established by Department of Health Services. If two 
numbers are present. the first number is primary standards and the second number is 
secondary standards. 

(3) NTU - Nephelometric turbidity units. 
(4) Fluoride concenlrations are temperature dependent. 
(5) Proposed drinking water standards. 
(6) NO - none detected. 
(7) NS - no standards. 
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5.4 IMPACT OF RECLAIMED WATER ON GROUNDWATER BASIN 

As noted in Section 5.3 and Table 5.3, the proposed water quality for the reclaimed water is at 
least equivalent to the background groundwater with the exception of slightly higher levels of 
chlorides and nitrates, and even the concentrations of these constituents are below maximum 
contaminated level allowed for drinking water standards by the Department of Health Services. 

Because the water quality meets or exceeds most background groundwater levels, there will be 
no Significant chemical Impact on groundwater quality. However there will potentially still be a 
hydraulic Impact on some of the wells in the basin. 

The closest well to the proposed recharge site is known as 10M2. It is upgradient of the site, 
but is closer than the 500 foot distance as discussed in the Proposed Guidelines. The well, 
owned by local farmer Jon Pedotti, was completed in September 1982, is 92 feet deep, and is 
perforated between a depth of 40 and 80 feet. It is used exclusively as a source of irrigation 
water. Because the well is located upgradient, the estimated travel time from the recharge site 
is approximately six months to one year. The first wells downgradient from the proposed 
recharge site are wells 9J2 and 9J3 and are also owned by Jon Pedottl. These wells are about 
30 feet apart. No boring logs have been located for these wells. 9J2 is an active irrigation well. 
9J3 is a domestic well reported to be 73 feet deep. According to the isopleth (see Figure 4.2), 
the travel time from the proposed recharge site to these wells is estimated to be six to eight 
months. 

The next closest wells to the proposed recharge site are CCSD's domestic wells. Well 9J4 
(SS-l) is the most upstream production well of CCSD in the San Simeon Basin. The well is 
108 feet deep (bedrock), has a 24 inch conductor cemented to a depth of 30 feet and a 12 inch 
casing perforated between 30 and 105 feet. Well 9J5 (SS-2) is a production well located 
250 feet from SS-1. It is 74 feet deep (bedrock). has a 24 inch conductor cemented to a depth 
of 30 feet and a 12 inch plastic casing perforated between 30 and 84 feet. Well 9K3 (SS-3) is 
the most downgradient production well. The well is 110 feet deep (bedrock). has a 24 inch steel 
conductor cemented to a depth of 32 feet and a 12 inch casing perforated between depths of 32 
and 107 feet. According to the isopleth (see Figure 4.2)' the travel time from the proposed 
recharge site is estimated to be eight months to one year. 

There are also three other wells located in CCSD's domestic well field referred to as 9Kl, 9K2, 
and 9L1. 9Kl is owned by Mr. Clyde Warren and is used for stock watering and drip irrigation 
of trees. It can also be used as a domestic water supply for a local residence. 9K2 is owned by 
CCSD and was formerly used as an irrigation well but is now only used to record water levels. 
9Ll is an inactive irrigation well and is reported to have a depth of 60 feet. No boring logs were 
located for these three wells. Similar to CCSD's domestic wells, the travel time from the 
proposed recharge site is estimated to be eight months to one year. 

Between the domestic well field and the effiuent disposal site is Well 9;>5 (SS-4). It was drllled 
in 1978 as an observation well to monitor water levels and water quality between the sprayfield 
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and the domestic wen field. The wen is 98 feet deep (bedrock). has a 16 inch steel conductor 
cemented to a depth of 30 feet and an 8 inch casing perforated between 28 and 98 feet. The 
travel time from the proposed recharge site is estimated to be greater than one year. 

Except as required for bacteriological monitoring by San Luis Obispo County Health 
Department for the wens that might be used for domestic purposes. there is no routine testing 
of wells owned by any of the local farmers. The only wells with established monitoring 
programs are CCSD's domestic wells and extraction wens. However. in recent years. CCSD and 
other agencies have periodically performed analysis on wells located between the ocean and 
upstream of the proposed recharge site. The results of the data are discussed in Chapter 4. 

5.5 CONTINGENCY PLAN 

A contingency plan has been developed to comply with the requirements of Title 22 and the 
Proposed Guidelines. The intent of the contingency plan is to prevent inadequately treated 
wastewater from being delivered to the recharge site. Specificany. Title 22 requires reliability 
features such as duplicate treatment facilities and long term storage and disposal facilities (see 
Appendix B. Title 22. Article 9). The Proposed Guidelines require a contingency plan to provide 
for emergency diversion from the recharge site. 

The requirements of Title 22 and the Proposed Guidelines are applicable only to the treatment 
processes associated with the reclamation (well extraction and advanced water treatment). The 
secondary treatment and effluent disposal facilities should not require compliance with these 
regulations and and gUidelines. The most appropriate method to determine detrtmentallmpact 
from the secondary treatment facilities is to continue the monitOring program now in effect. 
The monitoring program should discover any negative Impact the effluent secondary treatment 
facilities effluent may have on the groundwater quality and the reclamation project. 

In compliance with the Proposed Guidelines. the reclamation facilities should provide diversion 
of reclaimed water from the recharge site for inadequately treated water. There are two 
conditions which could require diversion. The first condition is malfunction of the advanced 
water treatment facility. The second condition is an extraction well water quality which could 
not be treated in the advanced water treatment facility to meet required reclaimed water quality 
requirements. 

The proposed contingency plan for treatment facility malfuncticn is to take the facility out of 
service and divert any inadequately treated water. Because CCSD intends to use this facility 
only as a supplement to its domestic water supply and not as wastewater disposal. the facilities 
can be taken out of service for relatively long periods of time (several months) pending repair. 
During that time. domestic water could stin be provided using the existing domestic water 
supply system. 

The existing disposal facilities include a reservoir (Van Gordon Reservoir) with a capacity of 
6 million gallons located on the west side (ocean side) of Van Gordon Creek. This reservoir. 
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along with the effluent disposal site west of Van Gordon Creek will be used for diversIon 
facilities. Because of the anisotropic nature of groundwater flow in the San Simeon Basin and 
because the diversion facilities are located west [in the direction of groundwater flow) of the 
effluent disposal site, no reverse migration of diverted water from the reselVoir to the site of the 
extraction wells is expected. Groundwater velocities are high enough to convey contaminants 
downgradient and away from the effluent disposal site. Additionally, any waters that might 
migrate would first have to be filtered by the soil, and most contaminants would be removed. 

It Is important to remember that even with malfunction of the advanced treatment facilities, the 
quality of the inadequately treated water would be at least as good as the groundwater 
anywhere in the effluent disposal site. It should also be noted that, due to the high 
transmissivity of the soils in the San Simeon Basin, water is flushed through the site about 
once per year. This flushing action helps to prevent accumulation of contaminants In the 
groundwater basin. 

The proposed contingency plan for extraction well water quality which cannot be adequately 
treated by the advanced treatment facilities is also diversion. Currently, CCSD has the 
authority through its National Pollutant Discharge Elimination System (NPDES) permit to 
pump groundwater from the effluent disposal site to Van Gordon Creek. The Intent of the 
permit condition is to maintain certain groundwater levels on the site and prevent a reverse 
gradient movement toward CCSD's domestic well field. If the groundwater quality was 
inadequate for reclamation and diversion was necessary, the groundwater could be pumped 
directly to Van Gordon Creek Without additional treatment. 

Another measure CCSD will take to prevent Inadequately treated wastewater from being 
delivered to the recharge site will be groundwater monitoring. Currently, CCSD has 
piezometers along the western perimeter of the effluent disposal site which may be mOnitored 
for contaminants. If piezometer readings or other results Indicate contamination which cannot 
be removed by the reclamation system, the system may be shut down until adequate treatment 
can be obtained. Regular monitortng [see Section 5.6) of the extraction well water allows time 
to discontinue operation of the reclamation system in case of contamination of the effluent 
disposal site area due to Inadequate secondary treatment. 

Because CCSD owns and operates a domestic water treatment and distribution system, it 
already has a notification procedure in place. The plan for notification of the RWgCB, State 
Department of Health Services, and San Luis Obispo County Hea~th Department in the event of 
treatment failure would be incorporated into the existing notification procedures and be 
handled according to existing current CCSD Administration Policy. 

5.6 TRANSMISSION SYSTEM 

The Proposed Guidelines require submission of plans of the pipelines transmitting reclaimed 
water. The location of all water pipes in the project area must be shown, along with 
arrangements to ensure that there will be no cross connecting of non-potable and potable 
waters. The following documents describe regulations and guidelines for these transmission 
systems: 
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• Guidelines for the Distribution of Nonpotable Water, California-Nevada Section 
American WaterWorks Association (AWWA) 

• Guidelines for tbe Use of Reclaimed Water, Depariment of Healtb Services 
• Regulations Relating to Cross-Connections, (California Code of Regulations, Title 17, 

Subdivision I, Chapter 5, Subchapter 1) 
• Manual of Cross Connection Control/Procedures and Practices, Department of 

Health Services 

The pipeline carrying reclaimed wastewater must follow all regulations pertaining to cross 
connections of reclaimed water pipes, sewer pipes, and potable water pipes. The reclaimed 
water will be piped from the extraction well field, where It will have been treated. due north to 
San Simeon Creek Road. The pipeline will follow the roadway until north of the recharge area. 
where the piping will extend south to San Simeon Creek. This piping layout is shown in 
Figure 5.3. 

In compliance with the Guidelines for Distribution of Nonpotable Water by the California­
Nevada Section AWWA. the reclaimed water pipeline should be labeled as nonpotable water by 
either being stamped or installed with warning tape. regardless of whether the pipe will be 
above or below ground. If warning tape Is used. it must be Installed longitudinally along the 
top of the pipe and fastened to tbe pipe at least every ten feet. 

The Guidelines for Use of Reclaimed Water from the Depariment of Health Services (DHS) state 
that all valves. outlets. water controllers. etc. should be labeled as reclaimed water and secured 
in a manner that permits operation only by authOrized people. 

The Guidelines for Distribution of Nonpotable Water by the CalifOrnia-Nevada AWWA state that 
any reclaimed water pipe should be at least ten feet horizontally from and one foot lower than 
any pipe containing potable water. The reclaimed water pipe is expected to cross a domestic 
water supply pipeline at one location due north of the dom~stlc water well field. The pipes 
should be made to cross at right angles to each other. while retalnlng at least a one foot vertical 
separation between the pipes with the domestic water supply pipe at the higher elevation. The 
top of the reclaimed water pipe should be a minimum of 48 inches below the ground surface at 
all times. 

There are no sewer pipes in the vicinity. so there are no current concerns of raw sewage 
entering the reclaimed water piping system. If sewer pipes are installed in the future. they 
should be kept at least one foot lower tban the reclaimed water lines if the two pipes cross. As­

built plans showing all bUildings. domestic and reclaimed water facilities. and any sewage 
collection system should be maintained in accordance with the GUidelines for Use of Reclaimed 
Water by DHS. These should be updated as necessary. 

5.7 MONITORING PROGRAM 

The Proposed Guidelines require submission of a proposed monitoring program which must be 
consistent witb the Proposed GUidelines for Monitoring of Groundwater Recharge PrOj ects. The 
purpose of a monitoring program is to provide early detection of potential impacts on 
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groundwater quality from the recharge operation. The following information is necessary for an 
adequate monitoring program: 

• Quality of the existing groundwater 
• Quality of the reclaimed water 
• Quality of the water pumped from the groundwater basin domestic well water, and 
• Quality of other major sources affecting the groundwater 

Monitoring frequency should relate to the recharge rate and groundwater movement. A 
representative database must be established, which may require extensive initial testing. The 
CCSD has performed comprehensive testing and analysis since early 1989. The raw data is 
presented in Appendix D. 

The Proposed Guidelines require, as a minimum, the following analyses: 

• General Mineral: Analyses for the compounds listed in or added to the secondary 
drinking water standards in the California Code of Regulations, Title 22, 
Section 64473, Tables 6 and 7. 

• General PhYSical: Analyses for the compounds listed in or added to the secondary 
drinking water standards in the CalifornIa Code of Regulations, Title 22, 
Section 64473, Tables 6 and 7. 

• Inorganic Chemical: Analyses for the compounds listed in or added to the primary 
drinking water standards (MCLs) in the California Code of Regulation, Title 22, 
Section 64435, Tables 2 and 3. 

• Natural Radioactivity: Analyses for the compounds listed in or added to the primary 
drinking water standards (MCLs) in the California Code of Regulations, Title 22, 
Section 64443, Table 4. 

• Man-made Radioactivity: Analyses for the compounds listed in or added to the 
primary drinking water standards (MCLs) in the California Code of Regulations, 
Title 22, Section 64443, Table 4. 

• Organic Chemicals: Analyses for the compounds list~d in or added to the primary 
drinking water standards, (MCLs, California Code of Regulations, Title 22, 
Section 64444.5, Table 5), the action leve1list, and list of unregulated organics. 
Pesticide monitoring shall be conducted at the discretion of the RWQCBs. In 
addition, analyses shall be conducted for gas-neutral-acid extractable components 
and purgeable organics as required by RWQCBs. 

• General Microbiological: At the discretion of the RWQCBs, the recharge water and 
groundwater shall be analyzed for microbiological parameters, including viruses, 
listed in or added to the criteria set forih in this document and any microbiological 
contaminants listed in or added to the primary drinking water standards. 
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The initial testing provided data with which to propose a monitoring program. The data 
indicate that total dissolved solids (IDS)' specific conductance, chlorides, and nitrates were 
identified at higher concentrations tn the wastewater effluent, the sprayfield extraction water, 
and water from wells nearer the ocean than the concentration of these constituents in 
background samples. Of more concern are the trace volatile organic compounds detected 
during sampling. Total trihalomethanes (TIHMs), specifically chloroform, and methylene 
chloride were detected tn water ftom well 9P2 (extraction well). Chloroform was also detected 
tn samples from the treated wastewater effluent and piezometer 3. Toluene was detected tn the 
treated wastewater effluent as well. A summary of water quality information is shown in 
Table 5.3. 

Based on the requirements as discussed tn the Proposed Guideltnes, a comprehensive mOnitory 
requirements has been developed and is presented in Table 5.4. The proposed frequency of 
mOnitortng and number of analyses is more extensive than required by regulations tn Title 22 
and the Proposed Guidelines (see Appendix A). This program is proposed until additional 
background data has been collected which is estimate to be approximately one year. After 
that, the frequency of monitoring, number of samples collected. and type of analyses will be 
reduced to comply with TItle 22 and the Proposed Guideltnes. 

5.8 PROJECT IMPLEMENTATION 

Because of the severe drought conditions affecting the central coast of California (including 
Cambria), implementation of this project in a timely fashion is imperative to CCSD. 
Consequently, CCSD has developed a schedule to complete as much ofthe project as possible 
concurrently. Consequently, with the submittal of this report. CCSD has begun to obtatn the 
approval of the regulatory agencies. the local community, and other public agencies. In 
addition, CCSD has also already begun the EnVironmental Impact Study process. 

Upon approval of the project. CCSD will need to complete design and construction. However, 
prior to completion of the design. a pilot study is recommended. The intent of the pilot study is 

to establish the technical parameters of the advanced treatment system (filtration and ROJ. 
The proposed schedule tncludes completion of the pilot project study concurrently with the 
ftnal design of the project. 

The anticipated implementation schedule is presented tn Table 5.5. 
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Table 5.4 

MOnitOring 
Location 

Wastewater 
Effluent 

Extraction 
Well (9P5)(6) 

Reclaimed 
Water 

Intermediate 
Monitoring 
Well(7) 

Groundwater Monitoring Program 
CambIia Community Services DlstIict 

Analyses(l) Frequency 

PIiority Pollutants Volatile Organics (E624)(2) ...................... Quarterly 
PIioIity Pollutants Semi-Volatile Organics (E525) ................. Quarterly 
PIioIity Pollutants Pesticides (E608)(3) ................................. Quarterly 
PIioIity Pollutant and Selected Metals(4).............................. Quarterly 
General Physical and Mineral Parameters(5) ........................ Quarterly 
General Microbiology ........................................................... Quarterly 
Inorganic Chemicals...... ...................................................... Annually 
Radioactivity ........................................................................ Annually 

PrloIity Pollutants Volatile Organics (E624) .......................... Quarterly 
PIiOIity Pollutants Semi-Volatile OrganiCS (E525) ................. Quarterly 
Priority Pollutants Pesticides (E608)(3) ................................. Quarterly 
PIioIily Pollutant and Selected Metals(4) .............................. Quarterly 
General Physical and Mineral Parameters(5).. ................... ... Quarterly 
General Microbiology................................... ........................ Quarterly 
Inorganic Chemicals............................................................ Annually 
Radioactivity ........................................................................ Annually 

PIioIity Pollutants Volatile Organics (E624). ................. ..... ... Quarterly 
PIiOIity Pollutants Semi-Volatile Organics (E525) ................. Quarterly 
PrioIity Pollutants Pesticides (E608)(3) ................................. Quarterly 
PIioIity Pollutant and Selected Metals(4) .............................. Quarterly 
General PhySical and Mineral Parameters(5)........................ Quarterly 
General Microbiology ........................................................... Quarterly 
Inorganic Chemicals................................................ ............ Annually 
Radioactivity ........................................................................ Annually 

PIiority Pollutants Volatile Organics (E624) .......................... Quarterly 
PrioIity Pollutants Semi-Volatile Organics (E525) ................. Quarterly 
PIioIity Pollutants Pesticides (E608)(3) ................................. Quarterly 
PIioIily Pollutant and Selected Metals(4) ......... :................. ... Quarterly 
General Physical and Mineral Parameters(5) ........................ Quarterly 
General Microbiology ..................... : ..................................... Quarterly 
Inorganic Chemicals ................................ ; ........................... Annually 
Radioactivity ........................................................................ Annually 
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Table 5.4 

Monitoring 
Location 

Domestic 
Well (9K2) 

Groundwater Monitoring Program (Continued) 
Cambria Community Services District 

Analyses (1) Frequency 

Priority Pollutants Volatile Organics (E624) .......................... Annually 
Priority Pollutants Semi-VolatUe Organics (E525) ................. Annually 
PriOrity Pollutants Pesticides (E608)(3) ................................. Annually 
Priority Pollutant and Selected Metals(4).............................. Annually 
General Physical and Mineral Parameters(5)........................ Quarterly 
General Microbiology ........................................................... Quarterly 
Inorganic Chemicals....................... ..................................... Annually 
Radioactivity ........................................................................ Annually 

(1) All analyses must be performed by a California Department of Health Services 
certified laboratory using approved EPA methods. 

(2) Numbers in parentheses following the analyses refer to the EPA method 
applicable. 

(3) Pesticide monitoring shall be conducted at the discretion of the RWQCB. 
(4) Metals to be analyzed Include chromium. lead. mercury. aluminum. and 

manganese. 
(4) General mineral parameters to be analyzed include pH. major anions/cations. 

electric conductivity. total dissolved solids (TDS). and nitrates. 
(6) If additional extraction wells are installed. they will be monitored separately. 
(7) Location undetermined. 
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Table 5.5 Project hnplementation 
Cambria Community Service District 

Item 

Submit "Draft" Project Report to CCSD. RWgCB. and 
DHS 

Meet with Regulatory Agencies to Discuss Proposed Project 

Complete Regulatory Agency Review 

Complete Public Hearing Process 

Complete Environmental Impact Review 

Begin Final Design 

Begin Pilot Study 

Complete Final Design 

Construction 
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Date 

3/22/91 

4/91 

3/91 to 4/91 

5/91 

5/91 

6/91 

6/91 

10/91 

12/91 to 8/92 



Cambria Community Services District 
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Appendix A 

PROPOSED GUIDELINES FOR GROUNDWATER RECHARGE 
WITH RECLAIMED MUNICIPAL WASTEWATER 
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;/ SCs 
OFFICE OF WATER RECYCLlNGJ 
State Water Resources Control Board 
2014 T Street, P.O. Box 944212 
Sacramento, CA :ii~i1H;2. 1~O i"C; 'I-i Ii!! 

~ l.l.~: :S I,.','; [ l~ "i ;.'1 
, ,-~ \ 

f I; ! 
June 25, 1990-"-' 

PROPOSED GUIDELINES FOR GROUNDWATER RECHARGE w?ifHi Cri~eVAIA'E!frINEERS 
MUNICIPAL WASTEWATER 

Attached are the "Proposed Guidelines for Groundwater Recharge 
with Reclaimed Municipal Wastewater" (GuiDeline Document) and the 
"Background Information on Proposed Criteria for Groundwater 
Recharge with Reclaimed Municipal Wastewater" (Background 
Document). As a follow-up to the "Report of the Scientific 
Advisory Panel on Groundwater Recharge with Reclaimed Waste­
water, ". which was published in November 1987, the proposed 
Guidelines were developed jointly by the ,state of California 
Interagency Water Reclamation Coordinating Committee (Interagency 
Commi ttee) and the Groundwater Recharge Committee of the Office 
of Drinking Water, Department of Health Services (DHS). 

The Interagency Committee, which consists of representatives 
from the State Water Resources Control Board, Department of Water 
Resources, and Department of Health Services, had an. overall 
responsibility for developing the Guidelines. The DHS's 
Groubdwater Recharge Commi ttee was responsible for developing 
Groundwater Recharge Criteria (summarized in Table 1 of the 
Guideline Document) and preparing the Background Document. 

If you have any specific comments to help us improve these two 
documents, please forward your comments in writing with the 
supporting data and references to the Interagency Committee at 
the following address. We would appreciate· receiving your 
comments by July 31, 1990. 

Dr. T. Asano 
State Water Resources Control Board 
P.O. Bdx 944212 
Sacramento, CA 94244-2120 

Since the Guideline Document contains statements on goals and 
objectives, and guiding principles for groundwater recharge, the 
Interagency Committee will be asking a broad expression of 
support by the three sponsoring agencies. The remaining ground­
water recharge criteria-··and related regulation sections will be 
adopted, after publ ic hear ings, by the Department of Heal th 
Services as parts of the Wastewater Reclamation Criteria 
(California Code of Regulations, Title 22, Division 4, Chapter 
3) • 

Thank you for your interest in the Proposed Guidelines for 
Groundwater Recharge with Reclaimed Municipal Wastewater. 

STATEOF CALIFORNIA GEORGE DEUKMEJ!AN, Governor 
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PROPOSED GUIDELINES FOR GROUNDWATER RECHARGE 
WITH RECLAIMED MUNICIPAL WASTEWATER 

Prepared by 

State of California 
Interagency Water Reclamation Coordinating Committee! 

and 
Groundwater Recharge Committee~ 

INTRODUCTION" 

Background and Intent 

The demand for water in California exceeded the 

1 

" supply, in 1985, by approximately 2, 000, 000 acre-feet. 
water shortage is projected to increase by nearly 3~ 000, 000 lit;;.,,. .. ,;:' ,"',"''',"'' 
feet per year by the year 2010' with much of the increase ,;,,<i,,', 

resulting from population growth and industrial development.; 

,.'. New surface' water development and a~~;l:~:~t~:;~~;:'~~,:~! 
importation projects have become difficult to : 

. are costly and are often percei ved as having' 
environmental impacts. If this trend continues, it will result 

. in heavy demand for groundwater to augment surface water 
supplies. At present, groundwater is used to meet about 39· 
percent of California's applied water requirements and will play 
a critical reJle. This demand for "groundwater may increase the 
rate of overdraft and can have adverse effects such as increased 

'costs of pumping and distribution, degradation of groundwater 
quality, causing land subsidence, and loss of useable groundwater 
storage. Recognizing these difficulties has led to an effort to 
increase the efficiency of water supply development and use, 
focusing on the conjunctive operation of surface and groundwater, 
use of reclaimed wastewater, and water conservation. Increasing 
demands for water in California, environmental concerns over new 

1 Representatives from the State of California, State Water 
Resources Control Board, Department of Health Services, and 
Department of Water Resources. 

2 Department of Health Services, Office of Drinking Water. 
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water development, loss of existing groundwater resources due to 
contamination, and the r~s~ng cost of importing water have 
provided an incentive to use reclaimed municipal wastewater for 
groundwater recharge as a means of supplementing existing water 
supplies and meeting some of the future water demands. 

Important benefits can be realized by reclaiming and reusing 
treated municipal wastewater that would otherwise be discarded. 
Reclaimed municipal wastewater in California is used for various 
purposes -- among them, agricultural and landscape irrigation, 
industrial cooling, groundwater recharge, and recreational 
impoundments. California produces about 3,400,000 acre-feet per 
year (af/y) of treated municipal wastewater but only 270,000 af/y 
(9%) is used in planned reclamation projects. Projections 
indicate that such reuse could double by 2010. For example, 
inf6rmation developed by the Orange and Los Angeles counties [1] 
showed that groundwater recharge with reclaimed municipal 
wastewater could approach 120,400 af/y (72,000 af/y would be used 
for surface spreading and the remaining 48,40~ af/y for sea water 
intrusion barriers) . 

Several constraints limit expanding the use of reclaimed 

( 

municipal wastewater. For example, some wastewaters are not""" ... 
- reclaimable due to toxic industrial discharges and opportunities.'U':;';'. 

for direct application are often situated' a long distance from 
the point of ,supply resulting in excessive costs. However, the ' .. 

. . problem ·of excessive costs associated with the conveyanceof,B;~";C' 
reclaimed water can be circumvented in .those situations. where;,;~lt;~,. 
recharge of groundwater with reclaimed municipal wastewater isa,;iii.:;,:c:,;, 
viable option. ., '.' .. "~"';">' 

'.-,' , 

, Groundwater recharge with reclaimed municipal wastewater 'inH£:;,~It;~:, 
,g-roundwater basins that serve as sources of domestic. water' supply7;;;;t::'::,;Hi: 
presents a wide spectrum of health concerns that have been· under')':",',;:,' 
study by the State of California since the early 1970's. Reports""" 
by nationally recognized experts [2-5]. in water quality· .. and 
public health have been prepared to provide information needed to 
assess health issues and to establish criteria for groundwater 
recharge with, reclaimed municipal wastewater. These reports did ..... 
not establish specific guidelines but provided assessments 
regarding risks, and comparisons of reclaimed water quality with 
other sources of water supply that have been historically 

'acceptable. 

It is essential that water extracted from a groundwater 
basin for domestic use be of acceptable physical, chemical, 
microbiological, and rad1010gical quality. The main concerns 
governing the acceptability of groundwater recharge projects are 
that adverse health effects could result from the introduction of 
pathogens or trace organics into groundwater that is eventually 
consumed by the public. Because of the increasing concern for 
long-term health effects every effort should be made to reduce 
the number of chemical species and concentration of specific 
organic constituents in the applied water. Full reliance should 
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not be placed on well head treatment by users at the point of 
extraction. A source control program to limit potentially 
harmful constituents shall be an integral part of any recharge 
project. Extreme caution is warranted because of the difficulty 
in restoring a groundwater basin once it is contaminated. 
Additional cost would be incurred if groundwater quality changes, 
resulting from recharge, necessitated the treatment of extracted 
groundwater and/or the development of additional water sources. 

The level of municipal wastewater treatment necessary to 
produce a suitable reclaimed water for groundwater recharge 
depends upon the groundwater'quality objectives, hydrogeologic 
characteristics of the groundwater basin, and the amount of 
reclaimed water and percentage of reclaimed water applied. Major 
considerations are the total amount and types of recharge water 
available for recharge on an annual basis, size of the 
groundwater basin and probability of dilution with natural 
groundwaters, soil types, depth to groundwater, method of 
recharge, and the length of time the reclaimed water. is retain~ 
in the basin prior to withdrawal for domestic use. 

The guidelines presented. in this document have been, 
developed by the Interagency Water Reclamation Coordinating 
Conunittee and Groundwater Recharge Conunittee after consultation.",' 
with many experts. This document prescribes the 
safeguards through source control, wastewater treatment, 
operational. control at the recharge facilities. 

Present Policy 

The Porter-Cologne Water Quality Control Act [6] 
the State of California policy regarding the use of 
municipal wastewater. 

"It is hereby declared that the people of the 
State have a primary interest in the development 
of facilities to reclaim water containing waste to 
supplement existing surface and underground water 
supplies and to assist in meeting the future water 
requirements of the State." (Sections 13510-13512 
of the Water Code) 

The responsibilities of the state agencies in implementing 
this policy are also established by the Porter-Cologne Act. 

Department of Water Resources (DWR) "shall conduct 
surveys and investigations relating to the 
reclamation of water from wastes for beneficial 
purposes including but not limited to the 
determination of quantities of such water 
presently wasted and possibilities of use of such 
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water for recharge . of underground water .•• " 
(Section 230 of the Water Code) 

The Regional Water Quality Control Boards (RWQCB) 
"after consulting with and rece~v~ng 
recommendations of the State Department of Health 
Services and after any necessary hearing, shall, 
if it determines such action necessary to protect 
the public health, safety, or welfare, prescribe 
water reclamation requirements for water which is 
used or proposed to be used as reclaimed water. -­
Such requirements shall include, or be in 
conformance with, the statewide reclamation 
criteria •.. " (Section 13523 of the Water Code) 

Department of Health Services . (DHS) "shall 
establish statewide reclamation criteria for each 
varying type of use of reclaimed water where such 
use involves the protection of public health." 
(Section 13521 of the Water Code) 

Existing wastewater reclamation criteria (California 
Regulations, Title 22, Chapter 3, Section 60320) for· 
recharge using reclaimed municipal wastewater are 
Appendix 1. 

Need for Policy Review 
t,:-;.,, " .. """. 

4 

... Despite the vast potential for groundwater recharge,: ,·;nEarl:l.'·'···,,··,····. 
are few planned groundwater recharge projects using reclaimed; .'. 
municipal wastewater in California. This is partly due to··· 
economic circumstances and continuing concerns by the public and . 
state regulatory agencies about viruses, nitrate, nitrite, and 
trace organic compounds in the reclaimed water which could 
produce adverse health impacts when'·ingested. Another factor has 
been the lack of specific criteria and guidelines to assist in 
the planning of recharge projects using reclaimed municipal 

. wastewater. These facts suggested that it was essential to 
undertake review of the existing regulations and to establish 
statewide policy and guidelines for planning and implementing new 
groundwater· recharge Erojects using reclaimed municipal 
wastewater. .. . 

DEFINITION OF TERMS 

As used in this document: 



( 
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Action Level. An advisory level established' by 
the Office of Drinking Water (ODW) of DHS which 
establishes, concentrations of contaminants in 
drinking water at which adverse health effects 
would not be anticipated to occur. 

Contaminant. Any physical, chemical, biological, 
or radiological substance or matter in water. 

Contamination. An impairment of the quality of 
the' waters of the state by waste to a degree which 
creates a hazard to the public health through 
poisoning or through spread of disease. 

Dilution Water. Water, other than reclaimed 
water, which reduces the percentage of reclaimed 
water withdrawn at extraction wells. 

Direct Beneficial Use. The use of reclaimed 
municipal wastewater which has been transported. 
from the point of production to the point of use 
without an intervening discharge to waters of the 
Stat'e. 

.;_.'. I 

Direct Injection. The controlled subsurface 
application of recharge water directly into a, 
groundwater basin for the purpose of salt 
intrusion barrier and/or groundwater:, ' 
replenishment. 

Disinfected Wastewater. Reclaimed wastewater to 
which a disinfectant has been added to destroy or 
inacti vate pathogenic organisms. The reclaimed 
wastewater shall be ,considered adequately 
disinfected if it complies with the performance 
standards listed in B-1 of the proposed Criteria 
for a Planned Groundwater Recharge with Reclaimed 
Municipal Wastewater. 

Filtered Wastewater.- Reclaimed wastewater that 
meets the performance standards listed in section 
B-2 of the proposed Guidelines for Groundwater 
Recharge with Reclaimed Municipal Wastewater by 
being oxidized, coagulated, clarified, passed 
through filter media or meets the Department of 
Health Services Policy Statement for Wastewater 
Reclamation Plants with Direct Filtration. 

5 
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Incidental Groundwater Recharge Project. A 
wastewater disposal project, the primary intent of 
which is not groundwater recharge, but which 
results in portions of the treated wastewater 
reaching groundwater. Discharging treated 
wastewater to an ephemeral stream is considered an 
incidental groundwater recharge project unless the 
physical characteristics of the stream bed have 
been modified by the project sponsor's activities 
to promote recharge. 

Maximum Contaminant Level (MCL). 
permissible level of a contaminant 
water. 

The maximum 
in drinking 

Oxidized wastewater. Reclaimed wastewater in 
which the organic matter has been' stabilized, is 
nonputrescible and contains dissolved oxygen and 
meets the performance standards listed in B-3 of 
the proposed Criteria for a Planned Groundwater 
Recharge with Reclaimed Municipal Wastewater. 

6 

~~oje~~e SPo~:~~BS An f~~enc~a~~e!~~~~ies r;~~~m:ilf~'('/i,l;~i~~~~-
- ", , •.. ;~:,',.::,~.,:.~ , . .-: . 

requirements in proposing a groundwater recharge 
project with reclaimed municipal wastewater. 

Re~arge water. All waters, ,including reclaimed 
and dilution waters, which have entered an aquifer 
via surface spreading, injection, or natural 
infiltration. 

Reclaimed water. Municipal wastewater which, as a 
result of treatment, is suitable for direct 
beneficial reuse' or 'controlled use that would not 
otherwise occur. 

Source Control. An effective program, in 
conformance with applicable requirements of the 
pretreatment program of the United States 
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Environmental Protection Agency, to control the 
discharge of toxic materials into treatment works. 

Surface Spreading. Surface spreading is the 
controlled application of recharge water to the 
ground surface for the purpose of replenishing a 
groundwater basin. 

Organics Removal. Treatment of oxidized and 
filtered wastewater for the purpose of removing 
such compounds as synthetic organics. Typical 
treatment units are activated carbon and reverse 
osmosis. 

Wastewater Disposal Project. 
disposes treated municipal 
accordance with prescribed 
requirements or NPDES permit. 

GOALS AND OBJECTIVES 

A. project that 
wastewater in 

waste discharge 

. ";' 

The goals and objectives of the proposed Guidelines 
Groundwater Recharge with Reclaimed Municipal Wastewater are: 

'To encour"ge efficient use of the State's water 
resources and increase water supply reliability by -­
identifying the means for the safe use of treated 
municipal wastewater for groundwater recharge. 

To guide the Regional Water Quality Control Boards 
in establishing groundwater quality objectives and 
wat~r reclamation requirements which will 
adequately protect health and environment while 
encouraging optimum use of the region's water 
resources. 

To ensure that groundwater recharge with reclaimed 
municipal wastewater is regulated in a consistent 
manner. 

To assist planning for groundwater recharge 
projects with reclaimed municipal wastewater by 
providing the criteria and guidelines which detail 

7 
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the information needed for review by regulat'ory 
agencies. 

GUIDING PRINCIPLES 

8 

In order to implement these guidelines, the following 
principles should be adhered to: 

The RWQCBs, in formulating or revising water 
quality control plans shall consider a region's 
overall water supply and demand so that 

" groundwater recharge with reclaimed municipal 
wastewater can be a viable part of water resources 
development. 

:~ . .-' , 

".'.""' 

The RWQCBs, before issuing water reclamation 
requirements for a groundwater recharge project 
with reclaimed municipal wastewater, shall 
determine that the project is consistent with any'. 
regional water management plan, including 
development of the region's nonpotable water reuse 
potential. ' 

In ,implementing this policy and guidelines, the",' 
RWQCBs are to evaluate water quality in light of 
the SWRCB's Resolution 68-16 (Statement of policy, 
with Respect to Maintaining High Quality'of Water' 
in California, Appendix 2).,,' , ' , 

High quality drinking water should not be, allowed 
to be degraded by the planned addition of 
contaminants as a result of recharge • . , 

The responsibility for installation and operation 
of the groundwater recharge project, including 
related monitoring systems, to assure that the 
project will not pose a threat to health and 
environment, shall rest with the project sponsor 
and not the groundwater user. 

The proposed Criteria contained in, the proposed 
Guidelines are based on the best scientific 
knowledge currently available. However, SWRCB and 
DHS recognize the uncertain nature of groundwater 
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recharge with reclaimed municipal wastewater' and 
encourage further research. 

PERMITTING PROCESS 

9 

To expedite the processing of a request 
proposed groundwater recharge project, the 
outlined below should ,be followed: 

for approval of a 
procedural steps 

The project sponsor shall prepare an engineering 
report following the guidelines specified in 
Guidelines for the Preparation of an Engineering 
Report on the Proposed Use of Reclaimed Municipal 
Wastewater for Groundwater Recharge (see Appendix 
3) . The report shall be subm~tted to the 
appropriate RWQCB with a completed application for 
water reclamation requirements. 

Upon receipt of the application and the 
engineering report, the RWQCB shall send copies to 
the Office of Drinking Water and local health 
departments with a request for comments and 
recommendations. 

The RWQCB shall respond to the applicant within 30 
. days, as established by law, advising, the 
applicant that the project report is complete' 
accepted or that specific additional information' 
must be submitted. 

Following a determination by the RWQCB that the 
project application is complete, the RWQCB will 
develop draft water reclamation requirements for 
groundwater recharge consistent with the proposed 
Criteria for Groundwater Recharge with Reclaimed 
Municipal Wastewater. 

Draft water reclamation requirements for 
groundwater rec~arge shall be submitted to ODW for 
comments prior to public distribution of the 
Tentative Water Reclamation Requirements. 

All recommendations by ODW which involve areas of 
critical or essential health concern shall be 
included in water reclamation requirements for 
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groundwater recharge issued by RWQCBs and any 
variation therefrom must be fully documented and 
justified by RWQCBs. 

The RWQCB shall be responsible for monitoring the 
performance of the recharge project and adherence 
to the water reclamation requirements. The ODW 
shall be promptly notified of any noncompliance 
detected by the RWQCB. 

ODW shall provide technical assistance to the 
RWQCB as appropriate in determining compliance 
with specific aspects of the water reclamation 
requirements which directly relate to health. 

Monitoring requirements shall be' reviewed and 
updated at least every five years to incorporate 
new California drinking water standards, or to 
make necessary revisions based on review of prior 
mon:i.toring data. 

ODW . shall notify the RWQCB if' routine or other 
monitoring of a public water supply well, drawing 
water from the recharged aquifer, exceeds any MCL 
or action level. . 

RWQCB shall· notify .. ODW . ifr6utine or. other:· 
monitoring ·,of a monitoring well, .drawing water 
from the recharged aquifer,' exceeds arw MCL or' 
action level. 

" 

10 

/' 
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PROPOSED CRITERIA FOR A PLANNED GROUNDWATER REC~GE PROJECT WITH 
RECLAIMED MUNICIPAL WASTEWATE~ 

Introduction 

These criteria were developed to provide necessary 
protection to prevent contamination of potable groundwater 
supplies. The criteria, shown in Table 1, are divided into five 
project categories. These project categories specify minimum 
treatment and recharge site requirements and are intended as 
statewide' guidelines for surface spreading or direct injection 
projects utilizing reclaimed municipal wast,ewater to recharge 

. domestic water supply aquifers (Water Code, Division 7, Chapter 
7, Section 13521 and Section 13540). 

A. Surface Spreading and Direct Injection Requirements. 

Table 1 'specifies the requirements for groundwater recharge,., .. , 
with reclaimed municipal. wastewater. Treatment requirements are),;l;::;,- •. 
defined in Section B. (Wastewater Treatment Performance Stand.ards'~':':f.':·· 
and Monitoring) and Section D. (Dilution Requirement and Maximum 
Allowable Organics Concentration). 

Wastewater'Treatment Performance·Standards and Monito~ing. ···.:J;~11~);';.\ 

Reclaimed water used for groundwater recharge of domestic 
water supply aquifers by surface spreading and direct injection 
shall be treated and monitored in accordance with the following 
requirements ;, 

'. 

1. Disinfected Wastewater. 

All reclaimed wastewater requ~r~ng' disinfection shall 
meet the standards designated in Table 1. 

a. For categ;'ry I~ II, and V Projects in Table 
1. The median number of total coliform organisms 
shall not exceed 2.2 MPN per 100 mL, as determined 

3 Prepared by the Groundwater Recharge Committee of the State of 
California, Department of Health Services, Office of Drinking 
Water. 
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TABLE 1. Proposed Criteria: for Gro'undwater Recharge wii:h Reclaimed Water l 

Maximum 
Percent 

Project Reclaimed 
Category2 Water 

.' 

Surface Spreading3 

I 

II 

III 

IV 

50 

20 

20 

20 

Direct Injection 

V 20 

<;< 

.~ Minimum Requirements 

Depth 
to 

Groundwater 
(Feet) 4 

, Depth 
'.' to 

Groundwater 
;:. (Feet) 4 

J " 
"' .. 
. , 

Perc. RateS perc.' rat~S' 
<0.20 in/min <0~33 in/min 

" 
10 

10 

20 

50 

nalO 

',,' 

,',.> 

. 20 ---: . 

20 

, 50 

" 

'::' ( ~ 
". ; i :' 

Retention 
'rime 

Underground 
(Months) 

.:-

6 

6 

12 

12 

12 .. 

Horizontal 
Distance 

(Feet)fi 
Treatment 

500 
Organics Removal, 

Oxidized, 
Filtered 

500 

1,000 

1,000 

2,000 

& Disinfected' 

Oxidized, 
Filtered 

& Disinfected' 

Oxidized & 
Disinfected8 

Oxidized 

Organics 
Remova1 9 , 

Oxidized, 
Filtered, 

& Disinfected' 

" 

t 

~ 

l 

( 

f 
( 

t­
\. 

\' 

, 
~ 
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. \ 
Alternatives to the requirements specified in this table may be accepted if the 
applicant demonstrates an equ~valent degree of health protection. 

This is a designation to identify a set of conditions for an acceptable project. 

The above table is based on a 20% contribution of reclaimed water in recharged 
water. The percentage of reclaimed water in the recharged water may be 
increased to as much as 50% provided additional trace organics removal is 
accomplished to keep the total Toe contribution to no more than that level which 
would occur with a 5:1 dilution or'20% concentration. The maximum allowable Toe 
(mg/L) should comply with the performance standard listed in D-1. The percent 
contribution of reclaimed water may be determined by averaging over a maximum 
three year ,period of time. 

4 Depth to groundwater is the minimum depth to groundwater during the life of the 
proj~ct. 

5 

(; 

Maxi.Rum percolation rate shall not exceed the listed values. 
the soil characteristics at least to the depths listed in 
Engineering Report Guidelines in Appendix 3) 

Borings shall show 
this table. (see 

Hod ';ontal distance measured from the injection well or closest edge of the 
recharge basin to the nearest point of extraction. 

7 The median number of total coliform organisms 'does not exceed 2.2 MPN per 100 
mL f as determined from the bacteriological results of the last 7 days for which 
analysis have been completed, and. the number of total coliform organisms does 
not exceed 23 MPN per 100 mL in any sample •. 

B The median number of total coliform organisms does not exceed 23 MPN per 100 mL f 

as determined from the bacteriological results of the last 7 days for which 
analysis have been completed,and the number of total coliform organisms does 
not exceed 240 MPN per 100 mL in. ,any sample. 

9 Toe not to exceed 1 mg/L based o'~~' monthly average. 

10 Not applicable. 

1"'''') _ 
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from the bacteriological results of the last 7 
days for which analysis have been completed, and 
the maximum number of total . coliform organisms 
shall not exceed 23 MPN per 100 mL, or 

b. For category-'III Projects in Table 1. The 
median number of total coliform organisms shall 
not exceed 23 MPN per 100 mL, as determined from 
the bacteriological results of the last 7 days for 
which analysis have been completed, and the 
maximum number of total coliform organisms shall 
not exceed 240 MPN per 100 mL. 

14 

Samples for coliform bacteria shall be collected each 
day reclaimed water is produced for groundwater recharge, at 
some point. in the treatment process, and at a time when 
wastewater characteristics are most 'demanding on the 
treatment facilities and disinfection procedures (see 
Appendix 4). 

2. Filtered Wastewater. 

When filtration is required pursuant to Table 1, the 
turbidity of the filtered wastewater, as determined by an . <: .• ··.C·. 

approved laboratory method, shall not exceed an average of 2 -:> 
turbidity units (flow-proportioned average daily value) and::' .• ' 
shall not exceed 5 turbidity units more than 5 percent of 

. the time during any 24-hour period •. Continuous measurement 
and recording' of the filtered wastewater turbidity,. 
required prior to disinfection. ., ,-' 

3. Oxidized Wastewater. 

All reclaimed water used for groundwater recharge shall 
be oxidized. The oxidized wastewater shall meet limits of 
20 mg/L total organic carbon (TOe), 30 mg/L suspended solids 
(SS), and 30 mg/L biochemical oxygen demand (BOD). Daily 
sampling and analysis for TOC, SS, and BOD are required. 
Compliance is based on a monthly average of the' daily 
samples. 

C. Minimum Soil Depth Requirement. 

Reclaimed water used for groundwater recharge of domestic 
water supply aquifers by surface spreading shall percolate 
through an unsaturated zone of soil for a minimum vertical 
distance of 10 feet. Operational procedures to assure an aerobic 
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zone between the ground surface and the groundwater tanle shall 
be developed and maintained. 

D. Dilution Requirement and Maximum Allowable Organics 
Concentration. 

Not more than 50 percent of the water withdrawn at any 
domestic well shall be reclaimed water; the remainder shall be. 
dilution water as defined herein. The project sponsor must 
demonstrate that any waters used to meet the dilution 
requirements will contribute to each domestic withdrawal in the 
required percentage. No credit may be taken for dilution water 
of municipal' wastewater origin. No credit may be taken for 
dilution water that is being considered dilution water for 
another recharge project or wastewater disposal project. This 
dilution requirement can be met by spreading appropriate amounts 
of other recharge water during the year. The diluti~n 
requirement can be met, by averaging over no more than a,36-month 
period. 

For projects where organics removal is not provided beyond 
secondary treatment (oxidized wastewater) and filtration 
(Categories II thru IV), the percent reclaimed water shall not 
exceed 20%. For category I projects using up to 50% reclaimed 
water, additional organics removal is required. In no case shall 
the water in any domestic supply well exceed 50% reclaimed water 
The . organics removal requirement must be met by' the running", 
annual average determined on a monthly basis. The monthly 
average shall be determined by averaging samples taken at least 
weekly during the mO,nth. 

1. For Category I projects, the percent TOC removal 
required in reclaimed water after secondary 
treatment (oxidized wastewater) for recharge is 
defined by the following equation. This is the 
additional percent TOC removal that must be 
aChieved by filtration and organics removal. 

%TOCremoval = 
(1 -~) * 100 * TOCoxid 

%R 15 

where 

-.. 

%TOCremova1= Percent by which the TOC of the 
secondary effluent must be reduced. 

".":.>, 



DRAFT: 5 June, 1990 2:48 PM 16 

%R 

TOCoxid 

= Maximum percent of reclaimed water in 
groundwater at the point of extraction. 

= TOC in the secondary effluent (oxidized 
wastewater) . 

For Category V projects, the TOC of reclaimed water shall 
not exceed 1 mg/L based on a monthly average. 

E. Water Quality Requirements. 

1. Reclaimed Water Quality Requirements. The running 
annual average of inorganic chemicals (except 
nitrogen compounds), organic chemicals, and 
radioactivity in the reclaimed wastewater shall 
not exceed the maximum contaminant levels 
(California Code of Regulations, Title 22, 
Division 5, Part 1, Chapter 15) and current 
drinking water action levels recommended by the 
Department of Health Services. At least quarterly 
sampling and analysis shall be made. 

2. Reclaimed Water Quality Requirements. The total 
nitrogen concentration of the reclaimed water 
shall not exceed 10 mg/L' as N unless the project 
sponsor can demonstrate that the total nitrogen . 

. standard of 10 mg/L as N can be consistently met .. 
prior to reaching. the first groundwater directly 
beneath the recharge basin. At least weekly 
sampling and analysis shall be made and compliance 
shall be based on a monthly average. 

, 
F. Groundwater Quality Requirements. 

Domestic water wells or monitoring wells influenced by the 
recharge operation shall not exceed the maximum contaminant 
levels or action levels as a result of the recharge of reclaimed 
wastewater. . Design~ted monitoring wells and selected 
representative domestic·· wells influenced by the recharge 
operation shall be sampled and analyzed for all constituents as 
specified in the California Code· of Regulations (Title 22, 
Division 5, Part 1, Chapter 15), current drinking water action 
levels, and Guidelines for Monitoring Groundwater Recharge 
Projects (Appendix 4). All domestic water wells influenced by 
the recharge operation shall conform to the water quality 
requirements in Title 22, Division 5, Part 1, Chapter 15. 
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G. Reliability Requirements. 

All applicable provisions of 
Title 22 of the California Code 
(Sections 60341-60355). 

H. Alternatives to Requirements. 

2:48 PM 17 

Article 10 of Chapter 3 of 
of Regulations shall apply 

Alternatives to the requirements specified in these criteria 
may be accepted if the project sponsor demonstrates and documents 
an equivalent degree of health protection. 

", 

I. Engineering Report 

.. 
A report prepared by an engineer registered in, California 

and experienced in the fields of wastewater treatment and public 
water supply, and prepared in conjunction with a geologist, 
experienced in hydrogeology and registered in California shall be , 
submitted to the Regional Water Quality Control Boards (RWQCB). 
The RWQCBs shall follow the procedures specified in the 
Permitting Process Section of this document and consult with DHS, ' 

• during the planning and design phase of the project.' Thereport,Pii,"':­
shall clearly indicate the means for compliance with the criteria"";:::''; 
given in this document and comply with all aspects ' of" the"" 
Guidelines for the Preparation of an Engineering Report on the' 
Proposed Use of Reclaimed Water for Groundwater Recharge 
(Appendix 3) • ',j::;:( ' .. ;;~ffi~j;;; 
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APPENDICES 

Appendix 1. Excerpts from Wastewater Reclamation Criteria (taken 
from Wastewater Reclamation Criteria (1978): An Excerpt from the 
California Code of Regulations Title 22 Division 4 Environmental 
Health. ) 

In 1978 the Department of Health Services adopted 
regulations establishing statewide reclamation criteria. Those 
criteria as they relate to groundwater recharge are contained in 
Title 22, Division 4, Chapter 3, Section 60320 of the California 
Code,of Regulations: 

"(a) Reclaimed water used for ground water 
recharge of domestic water suppl}t- aquifers by 
surface spreading shall be at all times of a 
quality that fully protects public health. The 
State Department of Health Services 
recommendations to the Regional Water Quality 
Control Boards for proposed ground water recharge 
projects and the expansion of existing projects 
will be made on an individual case basis where the· 
use of reclaimed water involves a potential risk 
to public health." 

" (b) The State Department of Health Services 
recommendations will be based on all relevant 
aspects of each project, including the following 
factors: treatment provided; effluent quality and 
quantity: spreading area operations; soil 
characteristics; hydrogeology: residence time: and 
distance to withdrawals." 

" (c) the State Department of Health Services 
will hold a public hearing prior to making the 
final determination regarding the public health 
aspects of each ground water recharge project. 
Final recommendations will be submitted to the 
Regional Water Quality Control Board in an 
expeditious manner." 
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Appendix 2. State Water Resources Control Board Resolution 68-16 

STATEMENT OF POLICY WITH RESPECT TO MAINTAINING HIGH QUALITY OF 
WATERS IN CALIFORNIA 

(Adopted October 24, 1968) 

WHEREAS the California Legislature has declared that it is 
the policy of the State that the granting of permits and licenses 
for unappropriated water and the disposal of wastes into the 
waters of the State shall be so regulated as to achieve highest 
water quality consistent with maximum benefit to the people of 
the ,>state and shall be controlled so as to promote the peace, 
health, safety and welfare of the people of the State; and 

.. WHEREAS water. quality control policies ,have been and are 
being adopted for waters of the State; and . 

WHEREAS the quality of some waters of the State is higher 
than that established by the adopted policies and it is the 
intent and purpose of this Board that such higher quality shall 
be maintained to the maximum extent possible consistent with the 
declaration of the Legislature; 

NOW, THEREFORE, BE IT RESOLVED: 

1. Whenever the existing quality of water is better 
than the quality established in policies as of the 
date on which such policies become effective, such 
existing high quality will be maintained until it 
has been demonstrated to the State that any change 
will be consistent with maximum benefit to the 
people of the State, will not unreasonably affect 
present and anticipated beneficial use of such 
water and will not resul.t in water quality less 
than that prescribed in the policies. 

2. Any activity which produces or may produce a waste 
or increased volume or concentration of waste and 
which discharges or proposes to discharge to 
existing high quality waters will be required to 
meet waste discharge requirements which will 
result in the best practicable treatment or 
control of the discharge necessary to assure that 
(a) a pollution or nuisance will not occur and (b) 
the highest water quality consistent with maximum 
benefit to the people of the State will be 
maintained. 
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3. In implementing this policy, the Secretary of the 
Interior will be kept advised and will be provided 
with such information as he will need to discharge 
his responsibilities under the Federal Water 
Pollution Control Act. 

, 

21 
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Appendix 3. Guidelines for the Preparation of an Engineering 
Report on the Proposed Use of Reclaimed Municipal Wastewater for ( 
Groundwater Recharge 

Introduction 

The proposed Guidelines for Groundwater Recharge with 
Reclaimed Municipal Wastewater require the submission of an 
engineering report to the Regional Water Quality Control Board 
before groundwater recharge projects using reclaimed water are 
implemented.. The report shall be amended prior to any 
mod~fications to the project. The report shall describe the 
manner by which the projects will comply with the criteria for 
Groundwater Recharge with Reclaimed Municipal Wastewater 
contained in the proposed Guidelines for Groundwater Recharge 
with Reclaimed Municipal Wastewater, hereafter' referred to as the 
"Guidelines." 

Section I of the Criteria for a Planned Groundwater Recharge 
Project With Reclaimed Municipal Wa.stewater contained in the 
Guidelines, hereafter referred to as the "Criteria," specifies 
that the report be prepared and signed by an engineer, registered 
in California and experienced in the field of wastewater 
treatment, and a geologist registered in California and 
experienced in the field of hydrogeology. 

The report must contain sufficient information to assure the 
regulatory agencies that the degree of treatment and reliability 
is commensurate with the site conditions, and that the use of 
reclaimed water will not create a hazard or nuisance. 

Description of the Project 

Provide ,a brief description of the project, the involved 
agencies, and their relationship. Where more than one agency is 
involved in the treatment, conveyance, spreading, and management, 
the responsibilities of each agency must be described. Describe 
the need for the project and the available alternatives for 
drinking water supply and wastewater disposal or reuse. 

Groundwater Basin Description 

A project will only be considered if the hydrogeology of the 
basin and the impact of the project on groundwater quality are 
well defined. 

( 
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1. Provide a brief geographical description of the 
basin. 

2. Water Supply Uses of Basin 

Characterize the water uses and groundwater 
quality within the basin. 

23 

Determine the travel time from the recharge site X 
by plotting residence time isopleths for a maximum 
residence time of 100 years. Isopleths for the 
first 10 years shall be drawn in 1 year intervals 
and in 5 year increments thereafter. 
Identify all water wells, including private wells, 
within two miles from the edge of the recharge 
basin that may be impacted. Describe their 
location, .use, treatment, water quality monitoring 
program, and travel time from the recharge site to 
those wells. 
Discuss adjudication or other basin management 
considerations. 
Describe all water utilities and their service 
areas which obtain water from the basin. 

3. Hydrogeology 

Provide a description of the basin and project 
site including: 

Soil Types 
Percolation rates 
Transmissivity values 
Rates and direction of groundwater movement 
Historic high and low depths to the groundwater 

table 
Thickness of the aquifer being recharged 
Location and properties of low permeability 

layers 
Useable storage capacity of basin 
Aspects of the basin not understood 
Number of aquifers in the area, and their 

depth, extent, and thickness 
Head differences between aquifers 
Interconnection (leakage) between aquifers 
Depth, extent, and thickness of confining beds 
Water-level contour maps for each aquifer 
Hydrologic nature of site, including recharge 

and discharge areas 

4. Hydrogeological Investigations 
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Provide a description of the impact of all 
recharge waters on the basin which includes a 
description of all types of recharge water; their 
quantities, qualities, points of application, and 
movement. 
Identify known sources of contamination and their 
impact on water quality. 

A quantitative description of groundwater 
extractions (e.g., hydrologic balance) and effects 
on groundwater recharge. 
Analysis and documentation to demonstrate 
compliance with the minimum time, and vertical and 
horizontal distance requirements described in 
Table 1 of the Criteria . 

Wastewater to be Used 

• Describe the chemical quality of the untreated 
wastewater 

Describe the proportion and types of industrial 
waste in the wastewater 

Describe the source control program of the POTW 

Treatment Processes 

Indicate the proposed 
for this project, 
Cri~eria. 

type of treatment to be used 
according to Table 1 in 

Provide a schematic of the treatment processes. 

All design criteria used must be provided for each 
process. Where applicable, the expected 
turbidities of l:he filter influent (prior to the 
addition of chemicals) and the filter effluent 
must be stated. 

Describe the chemicals, including disinfectants, 
that will be used, the method of mixing, the point 
of application, and the dosages. 

( 
',,-



DRAFT: 5 June, 1990 2:48 PM 

Describe the plant reliability features proposed 
to comply with Sections 60341-60355 of the 
California Code of Regulations, Title 22. The 
discussion of each reliability feature must state 
under what conditions it will be actuated. 

Reclaimed Water Quality 

t"-

Describe the quality of reclaimed water that is 
expected to be achieved by the treatment process. 
Provide the expected average and range of 
concentrations. Compare these values to the 
required water quality prescribed in the Criteria. 

Where a contaminant concentration could exceed a 
maximum contaminant level or action level, state 
the number of times. this is anticipated to occur 
in each twelve month period, the level, and the 
possible duration. 

Report the uncharacterized fraction of TOC in the 
reclaimed water and describe the analytical 
method(s) used to characterize the known fraction 
of TOC. 

Describe the anticipated likelihood that hazardous 
substances will be present in the reclaimed water 
at harmful levels. 

Transmission Systems 

25 

Provide maps showing the location of the transmission 
facilities from the treatment plant to the spreading area. The 
plans must include the location of all proximate water and. sewer 
lines. The report must describe how the transmission systems 
will comply with the most recent editions of the following 
documents: -.. 

Guidelines for the Distribution of Non-potable 
Water, California-Nevada Section AWWA. 

Guidelines for the Use of Reclaimed Water, 
Department of Health Services. 
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Regulations Relating to Cross-Connections, 
(California Code of Regulations, Title 17, Chapter 
5, Subchapter 1) 

Manual of Cross Connection Control/Procedures and 
Practices, Department of Health Services. 

Any deviation from the above, and the necessity thereof, 
must be discussed in the report. 

Description of Recharge Area and Operations 
" 

The following apply, as appropriate, to surface spreading or 
injection wells. 

Describe the recharge area 

- Show the location and extent of all spreading 
basins. 

- Show location of all injection wells. 

Provide design specifications for injection wells. 

- Provide the depth to groundwater and its 
historical variations. 

- Provide well logs and site borings identifying 
subsurface materials and their properties. 

- Provide percolation data. The number and location 
of tests should be sufficient to characterize the 
maximum percolation rate over the proposed area 
and required unsaturated depth. 

- Infiltration rates (permeability) of the vadose 
zone are extremely variable and sensitive to test 

, conditions. A list of test methods that may be 
applicable to such characterization is contained 
in the section entitled "Methods for Determining 
Permeability." The list is not exhaustive and 
other methods may be acceptable. 

Describe the recharge area operations 
-.. 

- Provide the planned reclaimed water application 
rate(s) and schedule 

- Describe to sources and provide the planned 
dilution water application rate(s) and schedule 

( 

( 
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Monitoring 

- Describe how the recharge operation will affect 
the depth to groundwater--describe the height and 
extent of the recharge mound. 

- Show how the dilution requirement will be met. 

- Describe recharge facility maintenance and 
rehabilitation program including any chemicals 
used. 

The report must describe a proposed monitoring program that 
is ponsistent with the Guidelines for Monitoring of Groundwater 
Recharge Projects (see Appendix 4). 

Contingency Plan 

The engineering report shall contain a contingency plan 
designed to prevent inadequately treated wastewater from being 
delivered to the recharge area. The "Contingency Plan" should 
include: 

A list of conditions which would require an 
immediate diversion from the recharge site. 

A description of the diversion procedures; 

Designation of the diversion area; 

A plan for the disposal or treatment of any 
inadequately treated effluent; 

A plan for project operator to notify the Regional 
Board, the state and local health departments, and 
other agencies as appropriate of any treatment 
failures that could result in the delivery of 
inadequately treated wastewater to the recharge 
area. -., 

A plan for supplying water if the basin is 
contaminated. 
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Methods for Determining Permeability 

Bouwer, H., 1961 
Measuring Hydraulic 
Above a Water Table. 
334-339 

A Double-Tube Method for 
Conductivity of Soil Insitu 
Soil Sci. Soc. Am. Proc. 25: 

Topp, G. C., and M. R. Binns, 1962, Field 
Measurements of Hydraulic Conductivity with a 
Modified Air Entry Permeameter. 

Bouwer, H., and R. D. Jackson, 1974, Determining 
soil Properties. In Drainage for Agriculture. J. 
van Schilfgaarde (ed.), Agronomy Monograph. No. 17, 
Am, Soc. Agron., Madison, WI, P. 611-672 

Boersma, L. 1965, Field Measurement of Hydraulic 
Conductivity Above a Water Table. Methods of Soil 
Analysis, Pt. 1. Agronomy 9: 234-252. 

Reynolds, W. D .•. and Erlick, D. E., 1986, A Method 
for. Simultaneous Insitu Measurement in the .Vadose 
Zone of Field Saturated Hydraulic Conductivity, 
Sorptivity and the Conductivity Pressure Head 
Relationship, Ground Water Monitoring Rev. p. 84-
95. . 

ASTM Standard D 3385-75, "Standard Test Method for 
Infiltration Rate of Soils in Field Using double­
Ring Infiltrometers". 

Stephens, D. B., and S. P. Neuman, 1982, Vadose 
Zone Permeability Tests: Summary, Am. Soc. Civil 
Eng~ Proc. J. Hydraul. Div. V. 108, No. HY5, pp. 
623-639 

Bouwer, H., 1967, Field Measurements of Saturated 
Hydraulic Conductivity in Initially Unsaturated 
Soils. lASH Pub. No. 72, pp. 243-251. -.. 

28 
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Appendix 4. 
Projects 

Guidelines for Monitoring of Groundwater Recharge 

Introduction 

Careful evaluation shall be made of the water quality of all 
source waters to be recharged as well as existing groundwater in 
the recharge area. The fundamental purpose of a monitoring 
program is to provide early detection of potential impacts on 
groundwater quality resulting from the recharge operation. The 
resulting data should be sufficiently sensitive to permit 
cessation or modification of recharge in the event that any 
degradation of groundwater quality is observed. Elements of 
knowledge required include.: (a) the quality of existing 
groundwater,. (b) the quality of the recharge water, (c). the 
quality of other major sources affecting grouridwater quality, and 
(d) the quality of the water pumped from the groundwater basin. 

It is important that the characteristics' of the groundwater 
basin be defined to such a.degree that an appropriate number of 
monitoring wells can be located. Monitoring frequency should 
relate to the rate of groundwater recharge and movement of 
groundwater in the aquifer. It is necessary to build a 
representative background database. Monthly, bimonthly, or 
quarterly monitoring may be necessary to accomplish this task. 
Subsequent monitoring frequency should be adjusted so that 
chemical changes or trends can be detected. Quarterly, semi­
annual, or even annual monitoring may be sufficient in some 
cases. If a rapid·increase is noted for a contaminant(s) at a 
particular source, prudence dictates confirmation of the finding. 
Depending upon the outcome of the reexamination, the monitoring 
frequency may need to be adjusted. 

The types of analyses include inorganic chemicals, organic 
chemicals, radioactivity, and microbiology. A complete inventory 
of the major ~onstituents and selected physical properties of the 
reclaimed water and the existing groundwater must be compiled. 
The inventory should include all constituents for which an action 
level or maximum contaminant level has been established by the 
State Department of Health Services. 

Monitoring of Water Recharged and Extracted 

The monitoring program should include all sources of 
reCharged water and water from monitoring and extraction wells. 
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1. Types of Analyses Required 

As a minimum, analyses shall be made for the following 
constituents: 

a. General Mineral: Analyses for the compounds 
listed in or added to the secondary drinking water 
standards in the California Code of Regulations, 
Title 22 Section 64473, Tables 6 and 7. 

b. General Physical: Analyses for the compounds 
listed in or added to the secondary drinking water 
standards in the California Code of Regulations, 
Title 22 Section 64473, Tables 6 and 7. 

c. Inorganic Chemical: Analyses for' the compounds 
listed in or added to the primary drinking water 
standards (MCLs) in the California Code of 
Regulations, Title 22 Section 64435, Tables 2 and 
3. 

d. Natural Radioactivity: Analyses for the compounds 
listed in or added to the primary drinking water 
standards (MCLs) in the California Code of 
Regulations, Title 22 Section 64443, Table 4. 

e. Man-made . Radioactivity: Analyses for the 
compounds listed in or added to the primary 
drinking water standards (MCLs) in the California 
Code of Regulations, Title 22 Section 64443, Table 
4. 

f. Orgpnic Chemicals: Analyses for the compounds 
listed in or added to the primary drinking water 
standards, (MCLs, California Code of Regulations, 
Title 22 Section 64444.5, Table 5), the action 
level list, and list of unregulated organics. 
Pesticide monitoring shall be conducted at the 
discretion of the RWQCBs. In addition, analyses 
shall be conducted for base-neutral-acid 
extractable components and purgeable organics as 
required by RWQCBs. Project sponsor is required 
to report any unidentified peaks or compounds that 
may be present in the water sample. 

• 

( 
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g. General Microbiological: At the discretion of'the 
RWQCBs, the recharge water and groundwater shall 
be analyzed for microbiological parameters, 
including viruses, listed in or added to the 
criteria set forth in this document and any 
microbiological contaminants listed in or added to 
the primary drinking water standards. 

31 

The RWQCBS may, at their discretion or after consideration of 
recommendations and justification from DRS, increase the list of 
any of these components. 

2. Frequency of Monitoring 

The recharge water and groundwater water should be monitored 
at the same frequency as required by the California Code o.f 
Regulations Title 22, Sections 64401-64475 for vulnerable water 
resources unless otherwise specified. Monitoring plans shall be 
submitted to DRS for review and approval prior to adoption by the 
RWQCBs. Monitoring reports shall be submitted monthly. 

3. Procedures for Monitoring 

1. Samples and measurements taken for the purpose of 
monitoring shall be representative of the 
monitored activity. 

2. The project operator shall retain records of all 
monitoring information, including all calibration 
and maintenance of monitoring instrumentation, 
copies of all reports required, and records of all 
data used for a period of at least three years 
from the date of the sample, measurement, report, 
or 'application. This period may be extended by 
request of the Regional Board at any time and 
shall be extended during the" course of any 
unresolved litigation regarding groundwater 
recharge. Records of monitoring information shall 
include: 

a. The date, exact place, and time of sampling or 
measurements; 

b. The names of the individual(s) who performed the 
sampling or measurements; 

c. The date(s) analyses were performed; 
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d. The names of the individual(s) who performed the 
analyses; ( 

e. The analytical techniques or methods used; and 

f. The results of such analyses. 

3. All sampling, sample preservation, and analyses 
shall be conducted according to test procedures 
approved by the Department of Health Services. 

4. All chemical, bacteriological, and 
analyses shall be conducted at a 
certified for such analyses by 
Department of Health Services. 

bioassay 
laboratory 

the State 

5. The project sponsor I s laboratory shall calibrate 
and perform maintenance procedures on all 
monitoring instruments and equipment to insure 
accuracy of measurements. 

~. 

c 
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INTENT OF REGULATIONS 

The intent of these regulations is to establisli acceptable IC\'l~ls of ('011-

:-.!ituellts ofrcclaitned water and to prescribe mealls for assurance of relia· 
Ililit}' ill the production of reclaimed water in order to ensure that the Ilse 
of reclaimed water for the specified purposes docs flot impose undue I ish 
to health. The levels of constituents in comhination with the weans for 
;\.\ .... uraIlcc of reliability constitute reclamation efileria as (kfillt:d ill Sec­
I ion 1.3520 of the California Waler Code. 

As affirllled in Sections 13510 to 13512 of the California Walf'r Cod", 
\vater recliunatioll is in the best public illtcn~st alld the policy ofllH' State 
h to encourage reclaI1l<llioll. The reclamation criteria arc jI11(~lld{'d to 
prollwte development of facilities which will assist in meeting water rc· 
qllircIllcnts of the State while assuring positive health protection, Appro-
1)1 ia lc surveillance and cOJltrol of trealnlCllt facilit ies, distrihul ion S),stf'11IS, 

and 115C! areas I1IUSt be provided in order to avoid health hazards. Prcc<w­
tions lIlust be taken to avoid direct public contact with rcclaillH'd wate' 
which do not mcet the standards speCified ill Article 5 for nomc,lricl"" 
rt'crcalional inlpoundments. 
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CIIAI'TEH 3. RECLAMATION CRITERIA 

Article 1. Definitions 

/") 
155. 

60301. Definitions. (a) Reclaimed Water. Reclaimed water 
means water which, as a result of treatJnent of domestic wastewater, is 
suitable for a direct beneficial use or a controlled use that would not 
otherwise occur. 

(1)) Heelamation Plant. Heclamation plant means an arrange· 
ment of devices, structures, equipment'lnocesses and controls which 
i>rociuce a reclaimed water suitable for t 1C intended reuse. 

(c) lIegulatory Agency. IIcgulatory agency means the California 
Hegional Water Qualit)' Control Board in whose jurisdiction the recla· 
mation plant is located. 

(d) Direct Bcucficiul Usc. Direct beneficial usc m~ans the use of 
reclaimed waler which has been transported from the point of produc­
tion to the pOint of use without au intervening discharge to waters of 
the State. 

(c) Food Crops. Food ClOpS mean allY crops intended for hu­
Illan consumption. 

(£) Spray Irrigation. Spray irrigation means application of re­
claimed water to crops by spraying it from orifices in piping. 

(g) Surface Irrigation. Surface irrigation means application of re­
claimc·d water by means other than spraying such that contact between 
the edible portion of 'Illy food crop and reclaimed water is prevented. 

(II) Hcstrictcd Hccreational Impoundment. A restricted reCrea­
tional impoundment is a body of reclaimed water in which recreation 
is lil1lit('d to fisiJiug, boating, and other non-body-contact water reCrea­
tion activities. 

(i) NOllfcstrictcu Hecrcational Impoundment. A nonrestricted 
f('crci.ltional impoundment is an impoundment of reclaimed water in 
which 110 limitations are imposed on body-contact water sport activities. 

U) Landscape Impoundment. A landscape iInpoundment is a 
body of reclaimed water which is used for aesthetic enjoyment or which 
otherwise serves a function not intended to include public contact. 

(k) Approved Laboratory Methods. Approved laboratory melh· 
ods arc those specified in the latest edition of··Standard Methods for the 
Examination of Water and Wastewater·, prepared and published joint· 
Iy by the American Public lIealth Association, the American Water 
Works Association, and the Water Pollution Control Federation and 
which are conducted in laboraturies approved by the State Department 
of Health. 

(I) Unit l)l'occss. Unit process means an individual st<\ge iu the 
wastewater trcatment sequence which performs a major single lreat· 
nlCnt operation. 

-5-
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(Ill) Primary Effiucnt. Primary dOllent is the effluent frolll a 
wastC"water treatment process which provides removal of sewage solids 
~o that it contains not more than 0.5 milliliter 1)cr liter per hour of 
settleable solids as determined by an approved laboratory method. 

(n) Oxidized Wastewater. Oxidized wastewater means waste~ 
\\:a~er in \vhich the organic matter has been stahilized, is nonputrcsci· 
hlp. alld contains dissolved oxnwll. 

. (0) Biological Treatment. Biological treatment means methods 
of wastewater trcatrnent ill wbich bacteriaJ or biochemical action is 
intensified as a {lleans of producing an oxidiz(:d wastcwutcr. 

(I» Secondary ScdimClllatioll. Secondary sedimentation means 
the rCIHoval by gravity of settleable solids rcmaining in the cffluent 
aft(~r the biological (r{'atment pron's!). 

(q) Coagulated \-\'ustcwutcr. CoaglllatC'd wastewater lIleallS oxi­
dized wastcwater ill which colloidal amI [indy divided suspeuded mat­
t(~r II;! ve beell dcstabilized and ag~IOilll!rated D) :he addition of suitable 
{lo(>[orming chcnlicals or by an ('qually ("erective method. 

(r) Filtered \Vnslcwalcr. Filtered wastewalpr means an oxidized. 
co'lgulat(·d, clarified wastewater which has been passed thrqugh natu­
raj undist urbed soils or filter media, sw..'h as sand or diatomaceolls earth, 
. ~() that the turbidity as detclIuincd by an apl>rovcd lahoratory IIlCtilOd 
does tlot exceed an average operating hahit it)' of2 turhidity UllitS and 
does Hot exc('ed 5 turbidity ullits more lhan5 percent of thc time during 
all}' 24·hour period. 

(s) Disinfected \Vnstcwulcr. Disinfected wast('water weans 
wastew[lter in which the pathogenic organisms bave heen destroyed by 
CilclIlical. physical or biological mcalls. 

(t) l\lultiplc Units. Multiple units mcans two or liIore units of a 
treatrllcnt process which operatc iu parallel and scr\'e the same func~ 
lion. 

(tI) Standby Unit Process. A stalldby unit process is all alternate 
uuit proccss or an equivalent alt~~rllative process which is maintained 
in operable cOlldition and which is capable of providing com para hie 
trl.'utInent for the entire design flow of the unit for \\'hich it is a substi­
tute. 

(v) Power Source. POWt~r source lIleallS a source of supplying 
energy to operate unit processes. 

(w) Standby Power Source. Standhy power source meatls au au­
tOlnatically actuated self~starting alterIlate energy source maintained in 
iInulCdiately operable condition and of sufficient capacity to provide 
necessary service during failure of the normal power supply. 

(x) Standby Hcplaccmcnt Equipment. Standby rcplaccIIIt'llt 
cqllipInent rlleans reserve parts and equipIllent to replace brokell~ 
dO\Vll or worn¥out units which can be placed in operation within a 
24-hour period. 

-6-
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(y) Slandby Chlorinator. A standby chlorinator means a dupli· 
catc chlorinator for reclamation plants having one chlorinator and a 
dllplicate of the largest unit for plalltS haVing multiple chlorinator units. 

(z) Multiple Point Chlorination. Multiple point chlorination 
,"eans that chlorine will be applied simultaneously at the reclamation 
plant and at subsequent chlorination stations located at the use area 
alldlor some intermediate point. It does not include chlorine applica· 
tion for odor control purposes . 

(aa) Alurm. AlarJll means an instrument or device which con· 
tiullously monitors a specific function of a treatrnent I)rocess and au· 
IOlllatically gives warning of an unsafe or undesirab e condition by 
"",ans of visual and audible signals. 

(bb) Person. Person also includes any private entity. city, 
(,UtIlIty, district, the State or allY df"partmcnt or agency thereof. 

NOI L Authority cited. Section 208, Jh:alth and Safety Code and Section 13521, Water 
Code. Hdercllce: Section 13521, Water Code. 

/In/or}' 1. New Chapter 4 (H fi03.Ol-t')(XJ57, not consecutive) filed 4·2-75; effective 
tbirtlt'lh day thereafter (Hegisler 75. No. 14). 

2 UCllulllbering of Chaptt!r 4 (Sections 60301-60157, not consecutive) to 
ChapIN 3 (Sectiolls 60301-60357, not cunsecutive). filed 10-14-77; effective 
thirtidh day thereafter (Hegisler 77, No, 42) . 

Article 2. Irrigalion of Food Crops 

6O:lO:l. Spruy Irrigation. Heclaimed water used for the spray irri· 
gation of food crops shall be at all times an adequately disinfected, 
oxidized, coagulated, clarified, filtered wastewater. The wastewater 
,hall be considered adequately disinfected if at some location in the 
treatment process the median numbcr of coliform organisms does not 
exceed 2.2 per 100 milliliters and the number of coliform organisms 
docs not exceed 23 per 100 milliliters in more than one sample within 
'"ly 30·day period. The median value shall be determined from the 
bacteriological results of the last 7 days for which analyses have been 
cOlllpleted. 

6!J:J05. Surface Irrigation. (a) Heclaimcd water used for surface 
irrigation of food crops shall be at all times an adequately disinfected, 
oxidized wastewater. The wastewater shall be considered adequately 
disinfected if at sOllie location in the treatment process the median 
number of coliform organisms does not exceed 2.2 per 100 milliliters, as 
determined from the bacteriological results of the last 7 days for which 
analyses have been completed. 

(b) Orchards and vineyards may be surface irrigated with reclaimed 
water that has the quality at least equivalent to that of primary erouent 
provided that no fruit is harvested that has come in contact with the 
irrigating water or the ground. 

60:107. Exceptions. Exceptions to the quality requirements for 
n~claimed water llsed for irrigation of food crops rnay be considered b) 
the Slat<~ DepartJncnl of Health on an individual case basis where the 
reclaimed watcr is to be used to irrigate a food crop which nlUst under­
go extensive cOllllllcrcial. physical or chcrnical processing sufficient to 
destroy pathogenic agents before it is suitable for human consumption. 

·-7- ~. 
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Article 3. Irrigation of Fodder, Fiher, and Seed Crops 

60309. Fodder, Fiber, and Seed Crops. Reclaimed water used 
for the surface or spray irrigation of fodder, fiber, and seed crops shall 
have a level of quality no less than that of primary effluent. 

(;o:H I. Posture for Mi!king Animals. Heclaimed water used for 
t he irrigation of pasture to which milking cow~ or goats have access shall 
he at all titnes an adequately di,<;infccted, oxidized wastewater. The 
\~'asl~!watcr shall be considered adcqt.l:ttcly diSinfected. if ut some I,o<:a. 
lIon tIl the trcatll\Cnt process the medIan numher of coliform orgaIllsrns 
docs not exceed 23 per 100 miliiliters, as determined from the bacterio­
logical results of the last 7 days for which analyses have been completed. 

Article 4_ Landscape Irrigation 

6031:1. Landscape Irrigation. (a) Reclaimcd water used for the 
irrigation of golf courses, cemeteries, freeway landscapes, and land­
~ca\}es in other areas where the public has similar access or exposure 
sh" I be at all times an adequately disinfected, oxidized wastewater. The 
wastewater shall be considered adequately diSinfected if the median 
!lumber of coliform organisms in the effluent docs not exceed 23 per 100 
milliliters, as determined from the bacteriological results of the last 7 
days for which analyses have been completed, alHl the number of coli­
form organisms does not exceed 240 per 100 milliliters in any two con­
secutive sarnples. 

(b) Reclaimed water used for the irrigation of parks,!,laygrounds, 
schoolyards, and other areas where the public has simi ar access or 
exposure shall be at all times an adequately disinfected, oxidized, coagu­
lated, clarified, filtered wastewater or a wastewater treated by a se­
quence of unit processes that will assure an e,\uivalent degree of 
treatment and reliability. The wastewater shall le considered ade­
quately disinfected if the median number of coliform organisms in the 
effluent does not exceed 2_2 per 100 milliliters, as determined from the 
bacteriological results of the last 7 days for which analyses have been 
completed, and the number of coliform organisms does not exceed 23 
per 100 milliliters in any sample. 

NCHE: Authority cited: Section 208, Ih.'lllth and Safety Code Ilnd St.'"Ctioll J~2I. Walcr 
Code. Reference: Section 13320. Water Code. 

/lis/ory: 1. Amendment filed 9-22·78; efft..""Ctive thirtieth dllY thereafter (Register 78, 
No. 38). 

Article 5_ Recreational Impoundments 

60315. Nonrestricted Recreational Impoundment. Reclaimed wa­
ter used as a source of supply in a nonrestricted recreational impound­
ment shall be at all times an adequately disinfected, oxidized, 
coagulated, clarified, filtered wastewater. The wastewater shall be con­
sidered adequately disinfected if at some location in the treatment 
process the median number of coliform organisms does lIot exceed 2.2 
per 100 milliliters and the number of coliform organisms does not ex­
ceed 2J per 100 milliliters in more than one sample within any 3O-day 
period_ The median value shaJJ be determined from the bacteriological 
results of the last 7 days for which analyses have been completed. 
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60317. Restricted Recreational Impoundment. Heclaimed water 
used as a source of supply in a restricted recreational impoundment 
shall be at all times an adequately disinfected, oxidized wastewater_ The 
wastewater shall be considered adequately disinfected if at some loca· 
tion in the treatment process the median number of coliform organisms 
does not exceed 2.2 per 100 milliliters, as determined from the bacterio­
logical results of the last 7 days for which analyses have been completed. 

60.119. Landscape Impoundment. Heelaimed water used as a 
sOllree of supply in a landscape impoundment shall be at all times an 
adequately disinfected, oxidized wastewater. 11lC wastewater shall be 
considered adequately disinfected if at some location in the treatment 
process the median number of coliform organisms does not exceed 23 
per 100 milliliters, as determined from the bacteriological results of the 
last 7 days for which analyses have been completed_ 

Article 5.1. Groundwater Recharge 

60320. Groundwater Recharge. (a) Reclaimed water used for 
groundwater recharge of domestic water supply aquifers by surface 
spreading shall be at all times of a quality that fully protects public 
health. The State De§artment of Health Services' recommendations to 
the Regional Water uality Control Boards for proposed oundwater 
recharge projects an for expansion of existing projects wilfbe made on 
an individual case basis where the use of reclaimed water involves a 
potential risk to public health. 

(b) The State Department of lIealth Services' recommendations 
will be based on all relevant aspects of each project, including the 
following factors: treatment !Jrovided; effiuent quality and quantity; 
spreading area operations; soi characteristics; hydrogeology; residence 
time; and distance to withdrawal. 

(c) The State Department ofllealth Services will hold a public hear­
ing plior to making the final determination regarding the public health 
aspects of each groundwater recharge project. Final recommendations 
will be submitted to the Regional Water Quality Control Board in an 
expeditious manner. 

NOTE: Authority cited: Section 206, Health and Safety Code and Section 1~21. Water 
Code. Reference: Section 13520, Water Code. 

History: L New Article~.1 (Section 6()J.2(}) rued 9-22--78; effecth:e thirtieth day there· 
afier (Regis.er 78, No. 38). 

Article 5.5. Other Methods of Treatment 

60320.5. Other Methods of Treatment. Methods of treatment 
other than those included in this chapter and their reliability features 
may be accepted if the applicant demonstrates to the satisfaction of the 
State Department of Health that the methods of treatment and reliabil­
ity features will assure an equal degree of treatment and reliability. 

NOTE, Au.hority cited, Section 206,IIealth and Safety Code and Section I~I, Water 
Code. Reference: Section 13S20, Water Code. 

lIistory: 1. Renumbering of Article 11 (Section 00JS1) to Article 5.5 (Section 00320.5) 
filed 9-22-78: effective .hir.ieth day thereafier (Register 78, No. 38). 

-9-
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Article 6. Sampling and Analysis 

60321. Sampling and Analysis. (a) Samples for settleable solids 
and coliform bacteria, where required, shall be collected at least daily 
and at a tilDe when wastewater characteristics are Ill0st demanding on 
the treatment facilities and disinfection procedures. Turbidity analysis, 
where required, shall be performed by a continuous recording tur· 
bidimeter. 

(b) For uses requiring a level of quality no greater than that of 
primarj' eff1ucnl. samples shall be analyzed by an approved laboratory 
mdho( of settleable solids. 

(c) For lIses re(IUiring an adequately disinfected, oxidized waste· 
,,'akr. s.lIliples shal be analyzed by an approved laboratory method for 
coliform hactl'ria cOIltl'nt. 

I d I For ll~('S requiring all ~Hkqtlatcl}' disiufected, oxidized, coagulat· 
"d, clarified. filtered wastewater. samples shall be analyzed by ap· 
prO\ ed Ltborator}' methods [or turbidity and colifurm bacteria content. 

Article 7. Engillccring Heport <llld Operational Hequircments 

I;O:;2:l, Engineering l\epor!. (a) No person shall produce or supply 
reclaimed water for direct reuse frOIn a proposed water reclamation 
plant unless he files an engineering report. 

(il) The rcport shall be prepared by a properly qualified engineer 
registered in Califurnia alld experienced in the field of wastewater 
treatment, and shall contain a description of the design of the proposed 
reclamation system. The report shall clearly indicate the means for 
compliance with these regulations and any other features specified by 
the- regulatory agency. 

(c) The report shall contain a contingency plan which will aSSllre 
that no untreated or inadequately-treated wastewater will be delivered 
to the usc area. 

60:J25. Personnel. (a) Each reclamation plant shall be provided 
with a sufficient number of qualified personnel to operate the facilit), 
effectively so as to achieve the required level of treatment at all times. 

(b) Qualified personnel shall bc those mceting requirements estab­
lished pursuant to Chapter 9 (colllmencing with Section 13625) of th" 
\Valer Code. 

{;o:J27. l\fainlcnancc. A preventive maintenance progralll shall be 
provided at each reclamation plant to ensure that all equipment is kept 
ill a reliable operating condition. 

60:l29. Operating lIecords and lIepor!s. (a) Operating records 
shall be maintained at the reclamation plant or a central depository 
within the operating agenc),. These shall include: all analyses SI)Ccified 
ill the reclamation criteria; records of operational problems, p ant and 
equilJInent breakdowns, anti diversions to eInergency storage or dis­
posa ; all corrective or prevelltive action taken. 

-11-
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(b) Proc(>ss or equiplllCut failures triggf'cing an alarm shall hf' re­
corded and luaiulaillcd as a separate record file. Tbe recorded informa­
tiOIl shall illclude the time and cause of failure and corrective action 
taken. 

(c) A monthly summary of operating records as 'I)eeified under (a) 
of this section shall be filed monthly with the regu atory agency. 

(d) Any discharge of untreated or partially treated wastewater to 
the usc area, and the cessation of same, shall be reported iIIllllediately 
by telephone to the regulatory agene)'. the State Department of Health, 
and the local bealth officer. 

. 603:11. Bypass. Tbere shall he no bypassiug of untreated or par· 
tlaily treated wastewater from the rcc:lamation plant or any interllledi­
at(~ unit processcs to the point of usc. 

Article 8. Gelleral He(juirelllellls of Desigll 

GO:J3J. Flexibility of Design. The d"sigll of process piping. eqllip· 
lllcnt arrangement, and unit structures ill the reclamation plant nlll~t 
allow for efficiency and convenience in operation and maintl~JlallCe and 
provide flexibility of operation to permit the highest possible dt~gr('c (l 
tI l-allllent to be obtaincd under varying cirClllllstallccs. 

()(JJ:J5. AJufms. (a) Alarrl} devices rcquir('(l for variolls lIllil (}I(le­

{'sses as specified in other sectiolls of these regulations shall be ill:-:.lalll'd 
to prOVide Warning of: 

(1) Loss of power from the normal powpr supply, 
(2) Failure of a hioiogic:al treatmelJt proc{'ss. 
(3) Failure of a disinfection proc{'ss. 
(4) Failure of a coagulation process. 
(5) Failure of a filtralion process. 
(6) Any other specific process failuf(' for which warlling j .. It' 

qllired by the reglliatory agency. 
(b) All reqllired alarm devices shall be independent of lhe "or"lal 

power stlpply of the reclamation plant. 
(c) The person to be warned shall be the plant operalor. sup"';'" 

len dent, or any other reslwl1sible person designated by the Iflallaw~· 
llH,'nt of t hc reclamation p nnt and capable of taking prompt e<HH" 'li\'\' 

acl iUIl. 
(d) Individual alarm devices may be-collllected to a master alallll to 

sOllnd at a location where it can be conveniently observed by till' at­
tendant. In case the redamation plant is not attended full time. the 
alarrn (5) shall be COJlJlcdcd to sound at a police station, fire statio!! iJl 
otilt'r full-tilne service unit with which arrangements have h\.Cfl llIad(· 
to alert the person in ch~1I ge at times that the reclamation planl i; 
unat tended. 

60:337. Power Supply. The power supply sball be pruvided wilh 
one of the following reliability features: 

(a) Alarm and standby po\ver source, 
(b) Alann and automatically actuated shO! t-tcrm retcution or dis­

posal provisions as specified in Section 60341. 
(c) Automatically actuated long·term storage or disposal provisions 

as specified in Section 60341. 
-12-
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Article 9. Alternative Reliability Hequirements for 
Uses Permitting Primary Effluent 

60339. Primary Treatment. Heclamation plants producing re­
claimed water exclusively for uses for which primary effluent is permit· 
ted sball be provided with one of the following reliability features: 

(a) Multiple primary treatment units capable' oT'producing primary 
emuent witb one unit not in operation. 

(b) Long·term storage or disposal provisions as specified in Section 
603·11. 

Article 10. Alternative lIeliability Hequirements for Uses Requiring 
Oxidized, Disinfected Wastewater or Oxidized, Coagulated, 

Clarified. Filtered. Disinfected Wastewater 

6H341. Emergency Storage or Disposal. (a) Where short· term reo 
tention or disposal provisions are used as a reliability feature

t 
these shaH 

consist of facilities reserved for the purpose of storing or Oisposing of 
untreated or partially treated wastewater for at least a 24·hour period. 
The facilities shall include all the necessary diversion devices, provi· 
siollS for odor control. conduits. and pumping and pump back equip· 
ment. All of the equipment other than the pump back equipment shall 
be either independent of the normal power supply or prOVided with a 
standby power SOUrce. 

(b) Where long·term storage or disposal provisions are used as a 
reliability feature. these shall consist of ponds, reservoirs. percolation 
areas. downstream sewers leading to other treatment or disposal facili­
ties or any other facilities reserved for the purpose of emergency stor· 
ag0 or disposal of untreated or partially treated wastewater. These 
facilities shall be of sufficient capacity to provide disposal Or storage of 
wastewaler for at least 20 days. and shall include all the necessary 
diversion works. provisions for odor and nuisance control. conduits, and 
pumping and pump back equipment. All of the equipment other than 
the pump hack equipment sball be either independent of the normal 
power supply or provided with a standby power source. 

(c) Diversion to a less demanding reuse is an acceptable alternative 
to emergency disposal of partially treated wastewater provided that the 
quality of the partially treated wastewater is suitable for the less de­
manding reuse. 

(d) Subject to prior a/;)proval by the regulatory agency, diversion to 
a discharge point whic requires lesser quality of wastewater is an 
acceptable alternative to emergency disposal of partially treated waste­
water. 

(e) Automatically actuated short-term retention or disposal provi· 
sions and automatically actuated long-term storage or disposal provi· 
sions shall include. in addition to provisions of (a), (b), (c). or (d) of 
this section. all the necessary sensors. instruments. valves and other 
devices to enable fully automatic diversion of untreated or partially 
treated wastewater to approved emergency storage or disposal in the 
event of failure of a treatment process, and a manual reset to prevent 
automatic restart until the failure is corrected. 

-13-
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f;II:J,J:J. Prilllary Trcutmeut. All JHilllary trl'alllll'lIl U!lit I>fOCt'<;<'('S 

',hall he pro\,idf'd wllh one of tfw folll)winl~ Ie'liahility featlllt~s: 
! <I) hluhi/)h. prilll<1I)' trcatllH'1l1 IIllits cap.d)h- of plodutiJig lHIHIary 

"flilwllt wit I (1I1e Ullit lIot in operation. 
(b) St;'lId!>:, primary tr('atlllPnt Ullit pro{'{'~s. 
(€' I LOIl~·-ter.1I shrage or .lhl)osal pn)\'i~;i(JflS. 

(;O:j·1:;, Biological Trcallllt'1I1. All IJin/ogieal tr('afllll'lI! IIl1il Pf"::­
(''''I'S shall lw provi(i<'d with (J1H' 1)[ the foIlO\\.'illj{ [('liaJJilit)' f('allln''': 

(;1) Ala n 11 alld III lilt i pie biological I H ';I III H'ot !lni h capable or pi {Hille­
Iflg cxidiz{·d wa.s(p\\'atc'f \\iith olle ullit /lot in operation, 

(I» Alarm, shorl-i(>J"J1l retentioll or di<;posaJ provisions, and "talldby 
II'pLwj'!fH'Il! ('qlli\HIH'IIt. 

IC) :\1"1111 and (JUg-It'll'l "'!(JI;lgt' or di"IHi\aljHO\'isiolls. 
(<I) l\utlJlilatic,dly actuakd IOllg-tl'rtll .. Iuragt' Of di<;po\al jJlovi\ioll'i. 

fiO:J·H. St'('olldarr S('diIllClIlllIIOIi. Ali S('{'owLtry sedillH'lIlatioli 
IInit proc('s<;t'<; sli;dJ be provid(·d with OIl(' of tli(' iollowillg reliability 
It'atllr{''I: 

f:ll ~ftJltipll~ St'dilll('utatioll uuits capable of tn.'alillg the cillire no\\' 
\\ dh Oll(, tllIlt lIot ill operation. 

(1)) Standby ':it!dilll(,Jllation UIli! PIOt'l'''',). 
fc) Lung term storage or disposal jllovi .... ioll.s. 

i.iO:J·t!l. Coagulation. 

(a) All coagulation Ullil proces\t.'s shalllw pro\'id{,d with tht' jollo\\"-
ing mandatory feature') for unillterrupted coagulant ked: 

(I) ShndlJy fceders, 
(2) Aci('quat0 chemic;..} sltH' ag{~ alld COll\'{'yall('(' fiICilitic'i, 
(.11 Adequate rCSt~f\'C cht'llIical stlppl),. and 
(4) Auh)lnatic dosage cOJltrol. 

(h) All coagulation \luil processes shall he IHovided with olle of the 
iollowillg reliaoility features: 

(J) Alarm and multiple coagulation units capable of treating the 
{'lIllre now \vith one llnit not ill operation; 

(2) Alanll, short·tPfm retention or disposal provisions, and sland­
hy l"t'placf'tJlC'l1t NIUipIIIt'llt; 

{:n Alarm and IOIlg-tCfJll storage or disj)()sal provisiolls; 
(4) AutoJItatically actuated long-krIll storage or disposal provi­

sioJls, or 
(5) Alarm ulld stalldbr c()agulatioll process. 

GO:151. Fillration. All fiitralion IIlIit proc('sses ~!tall be provid(;d 
with OOf! of the follo\\:ing reliability fealur(!s: 

(a) AJarru ,lIld llIultiple fjlt('r !Jlli!s capabh~ of tn:;ttillg lile entire flow 
wilh {JIH.' unit not ill operatioll. 

(b) Alanll, short·term retentioll or disposal provisions'and stalldLy 
(('pl<icPlncIlt equipment. 
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(c) Alarm and long-krIn storage or disposal provisions. 
(d) Automatically actuated long-term storage or disposal provisions. 
(e) Alarlll and standby filtration unit process. 

60353. Disinfection. 
(a) All disinfection lin it processes where chlorine is used as the disin' 

fectant shall be provided with the following features for uninterrupted 
chlorine feed: 

(I) Standby chlorine supply, 
(2) Manifold systems to connect chlorine cylinders, 
(3) Chlorine scales, and 
(4) Automatic devices for switching to full chlorine cylinders. 

Automatic rcsidtwl control of chlorine dosage. autmnatic mcasuring 
and recording of chlorine residual, alld hydraulic pcrfonuHnce studic~ 
Illay also bc required_ 

(b) All disinfection uilit processes where chlorine is used as the disill 
fectant shall be provided with one of the following reliability features 

(I) Alarm and standby chlorinator; 
(2) Alarm, short-term retention or disposal provisions, and stand 

by replacement equiplnent; 
(3) Alarm and long-term storage or disposal provisions; 
(4) Automatically actuated long-term storage or disposal pro,,; 

sions; or 
(5) At",n and multiple point chlorination, each with independell' 

power source, separate chlorinator, and separate chlorine supply. 

60355. Other Altematives to He liability Hcquirements. Other "I 
ternatives to reliability re(juirements set forth in Articles 8 to 10 rna:, 
be accepted if the applicant demonstrates to the satisfaction of the Stat. 
Department of Health tbat the proposed alternative will aSSure al 
equal degree of reliability. 

-15-
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ATER QUAllTY CONTROL BOARD. 

REGION 

93401 

February .16, 1989 

John Stratford, General Manager 
Cambria Community Services District 
P.O. Box 65 
Cambria, CA 93428 

Dear Mr. Stratford: 

GEORGE 

Enclosed is a copy of Order No. 89-07, "Waste Discharge 
Requirements for Cambria Community Services District, San Luis 
Obispo County," which was adopt,?d by this Board on February 10, 
1989. 

Very truly yours, 

CALIFORNIA REGIONAL WATER QUALITY 
CONTROL BOARD, CENTRAL COAST REGION 

By1l.,~k!-
Executive Officer 

JG:sm6 

Enclosure 

cs: U.S. Environmental Protection Agency 
State Water Resources Control Board, DWQ, Attn.: Archie 

Matthews 
State Department of Health Services, Santa Barbara 
William C. Hanna, Coast Residents United, P.O. Box 1619, 

Cambria 93428 

FEB 11'\989 

, . 
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
CENTRAL COAST REGION 
1102-A Laurel Lane 

San Luis Obispo, California 93401 

ORDER NO. 89-07 
NPDES NO. CA004861S 

WASTE DISCHARGE REQUIREMENTS 
FOR 

CAMBRIA COMMUNITY SERVICES DISTRICT 
SAN LUIS OBISPO COUNTY 

The California Regional Water Quality Control Board, Central Coast 
Region, (hereafter Board), finds; 

1. 

2. 

3. 

The Cambria Community Services District (hereafter Discharger) 
operates a wastewater collection, treatment, and disposal 
system to provide sewerage service to the unincorporated 
community of Cambria. --On May 8, 1987, the Board issued Order No. 87-62, (NPDES 
Permit No. CA004861S), "Waste Discharge and Reclamation 
Requirements for Cambria Community Services District, San Luis 
Obispo County." On June 4, 1987, the State Water Resources 
Control Board (State BOard) received a petition from Coastal 
Residents United seeking review of Order No. 87-62. 

On June 16, 1988, the State Board adopted Order No. WQ88-06, 
remanding Order No. 87-62 to the Regional Board for recon­
sideration of: minimum ground water level differentials 
between the upgradient water supply well field and the 
downgradient spray disposal area; specific corrective actions 
to be taken if the ground water gradient is towards the water' 
supply well field; and placing daily and instantaneous maximum 
effluent limitations on TDS and.Sodium. .. 

4. Maintenance of a minimum ground water level differential, is 
necessary to protect the water supply well field from '. 
dissolved salts in the waste water discharge. The effluent 
limitation for total dissolved solids is based on maintaining 
the prescribed differential. 

S. The Discharger"s Wastewater Treatment Facility is located on 
property owned by the Discharger (Treatment-Section 27, T27S, 
R8E, MD B&M' Disposal-Section 9, T27S, R8E, MD B&M, or 35°36' 
N. Latitude, 121°7' W. Longitude), adjacent to Windsor' 
Boulevard and southwest of Highway 1 in Cambria. , 



1. 
WDR Order No. 89-07 -2-

6. The treatment facility consists of flow equalization and grit 
removal facilities, two 0.5 MGD acti va ted sludge trea t.'1lent 
facilities (1.0 MGD total treatment capacity), two 0.3 MG 
holding ponds, and disinfection facilities . Effluent is 
pumped to the spray disposal area, which has an estimated 1.0 
MGD capacity. Digested sludge is disposed at a private land 
disposal facility. 

7. The discharge is sprayed onto a 51-acre land area shown on 
Attachments "B" "C" and "D", and located approximately 2 1/2 
miles north of the treatment facility .. Excess wasteflows are 
pumped to a 6 MG (18 ac-ft) effluent holding reservoir for 
redistribution to the land area or discharge through a slow­
sandgravity filter to Van Gordon Creek at Discharge Point No. 
1, approximately 1 1/2 miles from the Pacific Ocean. Van 
Gordon Creek is tributary to San Simeon Creek, which 
discharges to the Pacific Ocean. 

8. The California Department of Health Services recommends 
specific disinfection and treatment standards .-for stream 
discharges based on the ratio of effluent flow to low stream 
flow during discharge. For San Simeon Creek this ratio varies 
from 25 to 57, based on 1970 to 1974 stream flow data for the 
months of November through March. This order implements the 
Department's recommendations. 

9. Portions of the spray disposal area are currently used as 
pasture for cattle. Local landowners have. approached the 
Discharger to purchase reclaimed water for reclamation uses. 

10. The disposal area surface soils are generally sandy and silty 
clays, underlain by clays and impermeable bedrock of fran­
ciscan chert, volcanic rock, and sandstone. Permeabi1ities 
generally decrease with depth and distance from· surface 

, waters. .. 

11. Depth of ground water at the disposal area was found to be 17 
feet at the reservoir site, nine feet at the spray area, and 
shallowest near the springs westerly of Van Gordon Creek at 
a depth of four feet. Ground water movement within the 

,disposal area is generally towards San Simeon Cree~. 

12. Cambria Community Services District's primary source of water 
supply is the San Simeon Creek well field, located approxi­
mately 2000 feet easterly of the disposal area. . The San 
Simeon Valley Water Basin Management Program and Operation 
Manual was prepared by the Oischarger to ensure degradation 

. of water supply does not occur. i .. 
. --" 
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13. The Environmental Protection Agency and Board classify this 
discharge as a minor discharge. 

14. The Water Quality Control Plan, Central Coastal Basin, (Basin 
Plan) was adopted by the Board on March 14, 1975, and approved 
by the State Water Resources Control Board on March 20, 1975. 
The Basin Plan incorporates statewide plans and policies by 
reference and contains a strategy for protecting beneficial 
uses of State waters. 

15. Van Gordon Creek is an intermittent warmwater stream which 
flows during and immediately after rainfall. San Simeon Creek 
is an intermittent coldwater stream, which flows during the 
late fall, winter, and spring. Flushing of San Simeon Lagoon 
occurs when the sandbar is'washed out by peak winter flows. 

16. Existing and anticipated beneficial uses in the vicinity of 
the discharge include: 

SURFACE WATERS: 
a. Municipal and domestic supply; 
b. Agricultural supply; 
c. Industrial service supply; 
d. Groundwater recharge; 
e. Contact and non-contact water recreation; 
f. Wildlife habitati 
g. Cold and warm freshwater habitati 
h. Fish migrationi and, 
i. Fish Spawning. 

GROUNDWATERS: 
a. Domestic supply; and, 
b. Agricultural supply. 

17. Waste discharge requirements for this discharge are exempt 
~ from the provisions of the California Environmental Quality 

Act (Public Resources Code, Section 21100, et seq.) in 
acco:r;dance with Section 13389 of the California Water Code, 
and Section 15301 of the California Code of Regulations. 

18. A pe~it and the privilege to discharge waste into waters of 
the State is conditional upon the discharge complying with 
prOvisions of Division 7 of the California Water Code and of 
the Clean Water Act (as amended or as supplemented by 
implementing guidelines and regulations) and with any more 
stringent effluent limitations necessary to implement water 
quality control plans, to protect beneficial uses, and to 
prevent nuisance. This Order shall se~e as a National 
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Pollutant Discharge Elimination System Permit pursuant to 
Section 402 of the Clean Water Act. Compliance with this 
Order should assure conditions are met and mitigate any 
potential changes in water quality due to the project. 

19. On December 2, 1988, the Board notified the Discharger and 
interested agencies and persons of its intent to reconsider 
waste discharge requirements for the discharge and has pro­
vided them with a copy of the proposed order and an oppor­
tunity to submit written views and comments, and scheduled a 
public hearing. • 

20. In a public hearing on February 10, 1989, the Board heard and 
considered all comments pertaining to the discharge and found 
this Order consistent with the above findings. 

IT IS HEREBY ORDERED, pursuant to authority in Sections 13263, 
13377, and 13523 of the California Water Code, Cambria Community 
Services District, its agents, successors, and assigns, may 
discharge waste from the Wastewater Treatment Facility described 
above providing compliance is maintained with the following: 

(Note: General permit conditions, definition of terms, 
explanation of what type sampling results may be compared with 
what limits, and the method of determining compliance, are 
contained in the attached "Standard Provisions and Reporting 
Requirements for National Pollutant Discharge Elimination « 
System Permi t-s," dated January, 1985. Applicable paragraphs 
are referenced in paragraph E.3. of this Order.) 

A. Discharge Prohibitions 

1. 

. ,. 

i 
~ . 

3. 

Discharge of treated wastewater at locations other than 
the disposal area or Discharge No. 1 (35°36' N. Lati­
tude, 121 °7' W. Longitude), both shown on Attachments 
"c" and "D", or where the discharge is part of a recla­
mation plan approved by the Executive Officer, is pro­
hibitec;L 

Use of .Discharge Point No. 1 is prohibited unless the 
sand bar at the mouth of San Simeon Creek is breached and 

, there is surface water continuity between the discharge 
point and the Pacific Ocean. 

The disposal of wastes in a manner which causes static 
ground water levels at well No.3 (9P2) to be 0.9 feet 
or more higher than at well No.2 (SS4), for more than 
three months during any dry season, or which causes 
degradation of water quality at the production well 
field, is prohibited. 

• 
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B. Effluent Limitations 

, , 

1. Effluent daily dry weather flow shall not exceed a 
monthly average of 1.0 MGD (3758 m3 /day). 

2. Effluent discharged to land areas, including effluent 
spray mists, shall be confined within the spray disposal 
area at all times. 

3. Effluent discharge to land areas, including reclamation 
uses, shall not exceed the following limits: 

Daily and 
(30-Day) Instantaneous 

Constituent Unfts Mean Maximum 

Chemical Oxygen mg/l 50 100 
Demand 

Settleable Solids mIll 0.1 0.3 
Suspended Solids mg/l 40 , 100 
Total Dissolved mg/l 1000* 1500 

*Measurement of any three consecutive samples 

4. Effluent discharged to Van Gordon Creek, Discharge No. 
1, shall not exceed the following limits: 

a. Removal efficiencies for Suspended Solids and 
Biochemical Oxygen Demand shall not be less than 
85%i 

b. 

Constituent 

Biochemical Oxygen 
Demand 

Suspended Solids 

Settleable Solids 
Turbidity 
Toxicity 

Concentration 

Units 

mg/l • 
lbs/day* 

Kg/day* 

mg/l 
lbs/day* 

Kg/day* 

mIll 
NTU 
tu 

Daily and 
(7-Day) Instantaneous 
Mean Maximum 

20 40 
161' 334 

75.6 151 

30 .60 
250 500 
113 227 

0.1 
50 75 

0.59 

, 
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Constituent 

Total Chlorine 
Residual 

Grease and Oil 

Dissolved Oxygen 
pH 

Units 

mg/l 

mg/l 

mg/l 

(7-Day) 
Mean 

Daily and 
Instantaneous 

Maximum 

Undetectable 

10 20 

Minimum of 2.0 at any time. 
Wi thin limits of 6.5 to 8.3 
at all times, and shall not 
change the normal ambient 
pH level more than 0.5 
units. 

*These values are for maximum flow conditions. 
less than 1.0 mgd, mass emission rates shall 
the "Maximum Allowable Mass Emission Rate." 

For flows 
not exceed 

During any 24-hour or 30-day period, the effluent massl 
emission rate shall not exceed the "Maximuro:- Allowable 
Daily Mass Emission Rate." 

5. Effluent discharged to Van Gordon Creek shall be 
continuously disinfected so, at some point in the 
treatment process, the median number of coliform 
organisms does not exceed 2.2 per 100 milliliters, as 
determined from the last seven (7) days for which 
analyses have been completed, and so the maximum number 
of coliform organisms does not exceed 240 per 100 
milliliters. 

6. The discharge shall not contain pesticides or herbicides 
in excess of the limiting concentrations set forth in the 
California Water Quality and Monitoring Regulations, 

~ California Code of Regulations, Title 22, Chapter 15, 
Article 4, Section 64435 or as prescribed in Chapter 4 

_of the Basin, .Plan. 

7. Effluent spray areas and the effluent holding reservoir 
shall be Idcated at least 100 feet from any domestic 
water well, food crop irrigation well, or surface water. 

8. 
. . 

Effluent spray areas shall be managed to prevent effluent 
from ponding. 

C. Receiving Water'Limitations 
, . , 

1. The disc~arge shall not cause the following limits to be 
exceeded in Van Gordon Creek or San Simeon Creek: 

• 
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Constituent 
Maximum mg/l 

(Unless otherwise noted) 

Aluminum 
Arsenic 
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Pluoride 
Iron 
Lead 
Lithium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Selenium 
Vanadium 
Zinc 
M.B.A.S. 
Phenols 

7.5 
0.05 
0.15 
1. 25 
0.0045 
0.05 
0.075 
0.045 
1.5 
7.5 t 
0.50 
3.75 
0.3 
0.0003 
0.015 
0.3 
0.01 
0.15 

Polychlorinated Byphenyls 
Un-ionized Ammonia (NH3 as N) 
Endrin 

. 0.3 
0.2 
0.1 
0.0003 
0.025 
0.0002 
0.004 
0.1 
0.005 
0.1 
0.01 

Lindane 
Methoxychlor 
Toxaphene 
2, 4-D 
2,4,5-TP Silvex 

pH 

Temperature 

Turbidity (NTU) 

Within limit of 7.0 to 8.3 at all ~, 
and not changed more than 0.5 units. 

Maximum increase of SOp above natural 
receiving water temperature 

Not to exceed the following: 

Natural Turbiditv* (NT), NTU 

< 50 
50 <NT <100 

>100 

Maximum 
Increase 

20% 
10 NTU 
10% 

'\ 
*"Natural Turbidity" shall be determined from receiving 
water samples taken upstream of the discharge point. 
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2. The discharge shall not cause the dissolved oxygen 
concentration of Van Gordon Creek to be depressed below 
5.0 mg/l, or the dissolved oxygen concentration of San 
Simeon.Creek to be depressed below 7.0 mg/l. 

3. The discharge shall not cause surface waters to be 
greater than IS units or 10 percent above natural 
background color, whichever is greater. 

4. The discharge shall not contain biostimulatory substances 
in concentrations which promote aquatic growths that 
cause nuisance or adversely affect beneficial uses. 

S. The discharge shall not cause the median concentration 
of total coliform organisms in ground waters underlying 
effluent irrigation areas and the San Simeon Creek well 
field to be equal to or greater than 2.2 MPN/I00ml over 
any seven day period. 

6. The discharge shall not cause the nitrate-nitrogen (NO l 
as N) level of groundwater underlying effluent disposal 
and reclamation areas to exceed 8.0 mg/l. 

7. The discharge shall not cause a violation of anyapplic­
able water quality standard for receiving waters adopted 
by the Regional Board or the State Water Resources 
Control Board as required by the Federal Water Pollution 
Control Act and regulations adopted thereunder. 

E. Provisions 

1. The requirements prescribed by this Order supersede the 
requirements prescribed by Order No. 87-62, adopted by 
the Board on May 8, 1987. Order No. 87-62 is hereby res-
cinded. . ... 
The Discharger shall comply with "Monitoring and Report­

_ing Program No. 89-07," as ordered by the' Executive Of-
ficer. I. 

3. The following sections of the attached "Standard 
Provisions •. and Reporting Requirements for National 
Pollutant Discharge Elimination System Permits," dated 
January, 1985, apply to the discharger: A, General Permit 
Conditions, paragraphs 1-24; B, General Monitoring 
Requirements, paragraphs 1-7; C, General Reporting 
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Requirements, paragraph I, 2, 4-17; E. Bypasses or 
Upsets, paragraphs 1, 2; F, Enforcement, paragraphs 1-6; 
and G, Definitions. Paragraph (a) of E.l. shall apply 
only if the bypass is for essential maintenance to assure 
efficient operation. 

4. Objectionable odors of wastewater origin shall not be 
perceived beyond the limits of the wastewater treatment 
and disposal areas. 

5. Use of the spray disposal area for growing of crops will 
require the Discharger to obtain prior approval from the 
Executive Officer of each proposal to assure compliance 
with Standard Provision A.24. 

6. The Discharger shall' institute whatever steps are 
necessary to insure compliance with Prohibition A. 3., 
including but not limited to reduced production of 
domestic supply water from the production well field, and 
pumping of ground water from the spray disposal area. 

7. 

8 • 

Should additional data become available through monitor­
ing or investigation that indicates compliance with this 
order is not adequately protecting ground water, the 
Regional Board will review and revise this order as 
appropriate. 

This Order expires March 1, 1992, and the Discharger must 
file a Report of Waste Discharge in accordance with Title 
23, Chapter 3, Subchapter 9, of the California Code of 
Regulations, not later than September 1, 1991, if it 
wishes to continue the discharge. 

I, WILLIAM R. LEONARD, Executive Officer, do hereby certify the 
foregoing is a full, true, and correct copy of an Order adopted by 
the California Regional. Water Quality Control Board, Central Coast 
Region, on February 10, 1989. 

~~ 
Executive Officer 

sm6:89-07.WDR 
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~~IFORNIA REGIONAL WATER QUALITY CONTROL BOARD 
CENTRAL COASTAL REGION 

MONITORING AND REPORTING PROGRAM NO. 89-07 
FOR 

CAMBRIA COMMUNITY SERVICES DISTRICT 
SAN LUIS OBISPO COUNTY 

Water Suooly Monitoring 

Representative samples of the municipal water supply shall be 
collected and analyzed for the following constituents: 

Minimum Sampling 
Type of and Analyzing 

Constituent Units Samole Freauency 
Total Dissolved Solids mg/l Grab Quarterly 

(Jan.Apr.June & Oct) 
Sodium mg/l Grab " " " 
Chloride mg/l Grab " • , 

Boron mg/l Grab , .. , 
Sulfate mg/l Grab " 

, 
" ;, 

Influent Monitoring --Samples of the influent to the treaLuent plant shall be collected 
at the plant headworks and analyzed for the following constituents: 

Constituent 
Daily Flow 
Instantaneous Maximum 

Flow Rate 
Maximum Daily Flow 

: Biochemical Oxygen 
Demand, 5-day 

Chemical Oxygen Demand 

Suspended Solids 

Units 
mgd 
mgd 

mgd 

Type of 
Samole 

mg/l 24-hr. Composite 

mg/l 24-hr. Composite 

Minimum Sampling 
and Analyzing 

Freguency 
Daily , 

Monthly 
" 

Quarterly 
(Jan.Apr.July & Oct) .. 

mg/l 24-hr. Comoosite Once every t·,.;o weeks 
- ,.. (Monday) 

Effluent Monitoring 

" , 

" 
" 

Representative samoles of the effluent aptl'led to the spray 
disposal area shall be collected and 'analyzed for the following 
constituents: 

,t ·-1 
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Type of 
Units Sample 
mgd 
ml/l Grab 

Minimum Sampling 
and Analyzing 

Frequency 
Daily 

• 

Constituent 
Daily Flow 
Settleable Solids 
pH . pH units Grab • 
Suspended Solids 
Chemical Oxygen Demand 

Total Dissolved Solids 

Sodium 
Chloride 
Sulfate 
Boron 

Endrin 

Lindane 
Methoxychlor 
Toxaphene 
2,. 4-D 
2,4,S-TP Silvex 

mg/l 24-hr. Composite 
mg/l 24-hr. Composite 

mg/l 24-hr. Composite 

mg/l 24-hr. Composite 
mg/l 24-hr. Composite 
mg/l 24-hr. Composite 
mg/l Grab 

mg/l Grab 

mg/l Grab 
mg/l Grab 
mg/l Grab 
mg/l Grab 
mg/l Grab 

Weekly 
Once every two 

weeks (Monday) 

Quarterly 
(Jan.Apr.July & Oct) 

" " • 
" " • 
" " • 
Semi-Annually 

Once every two· 
years (July) 

" • 
" " -" 
" " 
" • 
" " 

Representative samples of the effluent discharged at Point No. 1 
shall be collected and analyzed for the following constituents: 

Minimum Sampling and 
Analyzing Frequency 

Type of Discharging at 
Constituent Units Samole Point 001 

'Daily Flow Gallons Daily 
Total Chlorine mg/l Grab " 

Residual* 
Chorine Used lbs/day " 
pH pH uni'ts Gr.ab " 
Biochemical Oxygen mg/l ,Grab Weekly 

, Demand , , 
Suspended Solids , mg/l Grab " 
Turbidity NTU ' Grab, • 
Dissolved Oxygen mg/l Grab' " 
Color CU ' . Grab " 
Grease and Oil mg/l Grab " 
Toxicity Bioassay TU Grab Semi-Annually 
Total Coliform MPN/IOO ml Grab** Daily 

Organisms 

*To be analyzed by the Amperometric Ti~ratior~Method. 
**Sample.may be obtained from any point in the treatment process. 

• 
• 
• 
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Receiving Water MonitorinG (Surface Waters) 

Two receiving water monitoring stations shall be established (one 
approximately 100 feet upstream and one approximately 100 feet 
downstream of Discharge Point No.1). Representative samples of 
the receiving water* shall be collected and analyzed for the 
following constituents: 

Constituent 
**Total Ammonia (as N) 

**Temperature 
**pH 
**Un-ionized Ammonia 
Dissolved Oxygen 
Color 
Turbidity 

Aluminum 

Arsenic 
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Fluoride 
Iron 

,Lead 
Lithium 
Magnesium 

, Mercury 
Eolybdenum 
Nickel 
Selenium 
Vanadium 
Zinc 
M.B.A.S. 
Polychlorinated 

Byphenyls 
Phenols 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2, 4-D 
2,4,S-TP Silvex 

Units 
mg/l 

OF 
Units 
mg/l 
mg/l 

NTU 

Type of 
Samole 
Grab* 

Grab* 
Grab* 

Calculated 
Grab 
Grab 
Grab 

Minimum Sampling 
and Analyzing 

Freauencv 
Weekly (when discharg­
ing to surface waters) 

II II II 

" " " 
" " " 
" " " 
" " " 

. " " " 

mg/l 6-hr. Composite* Annually when dis­
charging or 
Annually in May 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
,mg/l 
mg/l 

6-hr. Comoosite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Comoosite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Composite* 

'·6-hr. Composite* 
6-h,r. Comoosite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Composite* 
6-hr. Composite* 

Grab* 
Grab* 
Grab* 
Grab* 
Grab* 
Grab* 
Grab* 

-, 

, , 

f 

" 
" 
" .. 
" 
" .. 
.. 
n 

.. 
" .. 
.. 
.. 
" 
" 
" 
n 

" 
" 

n 

" 
n 

" 
" 
" 
" 
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*In order to keep the monitoring costs at a m~n~mum, these 
receiving water constituents may be sampled in the effluent 
(1 station) instead of receiving water (2 stations). If 
review of analyses shows a constituent concentration exceeding 
an applicable receiving water limit, then three additional 
samples (one at Discharge Point No. 1 and one at each 
receiving water station) shall be promptly collected, analyzed 
and reported. 

**Temperature and pH are to be measured at the same time the 
Total Ammonia sample is collected. Results shall be used to 
calculate and report Un-ionized Ammonia Concentrations. 

Representative samples of the receiving water shall also be 
collected at a surface water moni.toring station established at the 
east end of the coastal lagoon on San Simeon Creek, beneath the 
footbridge, and analyzed for the following constituents: 

Constituent 
Turbidity 

Units 
NTU 

Minimum Sampling 
and Analyzing 

Freguency 
Weekly (When discharging 
to surface waters) or 
annually in May 

Color Units " " , n 

At the time of receiving water sampling, a log shall be kept of 
receiving water conditions. Particular attention shall be given 
to the presence or absence of: 

1-
2. 
3. 

Floating or suspended matter, 4. 
Discoloration, 
Foaming, 5. 

Aquatic, Plant & 
Animal life, and 
Bottom deposits. 

Receiving Water Monitoring (Groundwaters) 

Representative samples of ground water shall be collected from five 
(5) designated wells and analyzed for the specified constituents: 

Cambria CSD or 
Well No. DWR Desianation 

1 SS3 

2 SS4 

.. Location Description (Refer· to 
Attachment "C" of Regui:cements 

Westernmost of three District water 
supply wells in Domestic Water Supply 
area. 

Observation well on southeast bank 
of San Simeon" Creek and east of 
Bonomi Ranch Discharge Area. 
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3 

4 

5 

9P2 

16DI 

8R2 

Constituent 

(l
itrate (as N) 

Chloride 
Sodium 
Conductivity 
Iron 

One of 4 older irrigation wells in 
approximate south-center of Bonorni 
Ranch Discharge Area. 

A renovated well in southwestern 
corner of Bonorni Ranch Discharge Area 
near San Simeon Creek footbridge. 

San Simeon Beach State Park water 
supply well west of Bonomi Ranch. 

Units 
Type of 
Sample 

Minimum Sampling 
and Analyzing 

Freauencv 

mg/l 
mg/l 
mg/l 

urnhos/cm 
mg/l 

Grab 
Grab 
Grab 
Grab 
Grab 

Quarterly 
Quarterly* 
Quarterly* 
Quarterly* 
Quarterly 

(Jan.Apr.July,Oct) 

* For these constituents, frequency for Wells No. I, 2, and 
3 shall be increased to twice a month when the water surface 
elevations of Well No.9 P2 equals that of SS4; and increased 
to weekly when the water surface elevation of Well No. 9P2 is 
0.9 feet or more above Well No. SS4. 

In addition, static water surface elevations shall be measured at 
Well No.1 (SS3) and Well No.2 (SS4), and Well No.3 (9P2) twice 
a month. Water surface elevations of 9P2 and SS4 shall be measured 
weekly when the water surface elevation of 9P2 is equal to or above 
that of SS4. All static water level. measurements shall be made 
during periods when the District's well has been operated at peak 
operating pumping rates and wells within the disposal area and near 
9P2 have not been operated within at·least two hours. An annual 
summary of disp·osal area water surface elevations' shall be 
submitted by July 2,0, of each year delineating the groundwater 
gradient between the spray disposal area and the San Simeon Creek 
well field. .. ------- "--_. 

, . Disposal Area Monitorincr , . 

The spray disposal area shall be inspected twice (morning and 
evening) each day effluent is spray irrigated at the disposal area. 
The inspector shall specifically check for: irrigation system 
malfunctions (such as leaks or sprinkler malfunctions); ponded 
effluent; overflows to Van Gordon or San Sim90n Creek; th~ presence 
of abnormal, or a change in, flow conditions of Van'Gordon or San 
Simeon Creek; and a discharge from the effluent holding reservoir. 
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An inspection log shall be kept of spray area conditions, 
observa tions, problems noted, and corrective actions taken. A 
summary of the log shall be included with each month's monitoring 
reports. 

REPORTING 

Monthly monitoring reports shall be submitted by the 20th day of 
each month following sampling. Receiving water resamples shall 
occur within two days of learning that a constituent exceeds an 
applicable limit. 

February 10, 1989 
Date 

sm6 
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CAMBRIA COMMllNITY SERVICES DISTRICT 
SUiGillary of Sampllng Oata 

:::::::::: :::: :::::::: ::::::::::: :::::::: ::::: :::::: :::::: :::: ::::::: :::::::::::::::::::::::;::::::::::::::::::::::::::::: :::::: :::::::.: .. ::::::::.:::::::::::::::::::::::.::::::.:::.::.:::::::::::::::::::::: 
Sii11PlWG RESlll TS 

::: ::::::::::::::::::: ::::::::::::::::::: :::::::: :::::::::::::::::::::::::::::::::::::::::: 

2/20/91 

CONSTITllENT 

CALIFORNIA 
STANDARDS 

WASTEWATER 
EfFlllElH 

........ _ ........ _ .. . .................... 

EXTRACTlOtl IIHl 
9P2 

DATES SAtIPlES COLLECTED 

EXTRACT ION HELL 
9K2 

Hel 
(a9/l) 

SMCl 
('9/l) 12/28/88 3113/89 10/4/89 4/10190 9/14190: 3/13/89 10/4/89 3/B/90 4{l0/90: 9/14/90 , 

.............................................. -..... _.-_ .. _ .... _._ ... _. __ ................... _._. 
," ••••••••• _ .......................... _ ••• _. ___ ••••• _. __ • __ ._0_0 ••••••••• o .................... . 

ltiO~GANIC 

lirsenic 
Alu~lnull 

Barium 
Cad .. iuc 
Chloride 
Chlorine 
ChrO>iliur< 
Cop;;er 
Total Dlssolved Solids 
Fluoride 
Hardness 
Ir~r. 

Lead 
~.u,ganese 

Mercury 
IIlUate (as N) 
pH (std. units] 
Seleniut/ 
Sll'i'er 
SO:llUIl 
SulfHe 
hoc 

MISCELLANEOllS ORGAtlJC 

Garbon-Alcohol Extract 
Carl/on'Cl'Iloroforill 

btract 
Foal'nng A'lents (MBAS) 
Total Trihaloraetnanes 

(H"ns) 

B r o£odi cn 1 or o:ae t ha ne 
BrO,lofon. 
Chlotoforill 
D I br olBochl or (lie thane 

0.05 
1.00 
1.00 

0.010 

0.05 

:1.4-2.4 a) 

0.05 

0.002 
10 

6.5'8.5 
0.01 
0.05 

O.OOl b) 

la,b) 
5b,c) 

5a,b,c} 
5e) 

250 

LOO 
500 

0.3 

0.05 

6.5-8.5 

, , , , 

, , 
0.09 n: 

250 
5 

0.1 

(Q.005 (0.005 
(0.200 (0.200 

0.06 0.1 
(0.001 (0.001 

170 190 

(0.005 (0.005 
<0.05 (0.050 <0.050 

690 1000 
0.3 0.2 <0.1 
270 400 

0.07 <0.050 (O.OSO 
<0.005 <O.OOS : 

0.04 <0.020 <0.020 : 
<0.0002 <0.0002: 

12 llO 0.1 
1.3 6.B 7.2 

<0.005 (0.005 
<0.005 <0.005 

160 170 200 
71 95 

0.1 0.0)0 0.06 

0.8 0.09 0.05 

0.0061 
NO 
0.04 

NO 

:::::::::::::::::: 

<0.005 ,0.005 <0.005 
,0.2 ·:0.2 <0.2 
0.140 0.130 0.18 

,0.001 <0.001 <0.001 
86 n 69 38 " 

(0.005 (0.005 <0.005 
<0.05 <0.05 <0.050 <0.050 .;0.050 

540 6S0 440 450 550 
0.2 0.3 0.1 <0.1 <0.1 
3)0 330 320 360 

<0.05 <O.OS 0.070 0.190 <0.05 
(0.005 (0.005 0.018 

<0.02 (0.02 <0.020 (0.020 ,0.02 
(0.M02 <0.0002 <0.0002 

8. , 15 8. , 1.3 
7.1 1.1 6.7 7.0 7.1 

(0.005 «(loOOS (0.005 
<0.005 <0.005 <0.005 

55 60 '5 3) 26 
'3 71 61 55 13 

<0.05 (0.05 <0.050 <0.050 <0.05 

<0.02 0.11 (0.02 <0.02 

0.01 

N.O. NO 
N.D. NO 
0.01 NO 

lUI. ND 

:: :::: ::::: ::::::::::.::: ::::: ......... __ ._ •• 1 ............... , 
P!£lOiltr£? 3 

9/l4/90 

<0.005 
11 

0.2~ 

0.003 
ISO 

0.069 
<O.OSO 

930 
<O.l 
5)0 

0.07 
O. i 7 

<0.02 
<0.0002 

23 
7.1 

<0.005 
0.009 

81 
120 

<0.05 

<0.02 

NO 
NO 

0.001l 
NO 

ALTERNATIVE HEll 
9P3 

9/14/90 

<0.005 
0.3 

0.1& 
<0.001 

" 
<0.005 
(0.05 

500 
<0.1 
340 

0.08 
(0.005 

0.2 
,0.0002 

<0.1 
7.5 

<0.005 
(0.005 

S3 
J4 

<0.05 

(0.02 

NO 
NO 
liD 
NO 

PIEWN£TEP. ~ 

: 9/14/90 

,0.005 
5.2 

0.26 
<0.001 

190 

0.013 
,0.05 

8)0 
<0.1 
520 

0.07 
0.018 
0.17 

O.Oe02 
0.1 
) ., 

(0.005 
<O.CDS 

110 
95 

<D. OS 

,0.0: 

NO 
NO 
NO 

NO 



T r ichloroben.ene 

CHLORINATED HYDROCARBONS 

Endnn 0.0002 110 iL T. liD liD NO NO 

Lindane 0.004 NO IL T. 110 NO 110 NO 

Methoxychlor 0.1 NO N. T. 110 ,0 110 NO 

Toxaphene 0.005 NO tU. NO NO NO NO 

CHLOROPH[1l0XYS 

2,4·D 0.1 liD H.I. 110 NO '0 ltD 

2,4,s·TP Sllvex O.O! ltD N. T. NO NO NO NO 

SYNTHETICS 

Atrazine O.OOl NO H. T. '0 tm NO NO 

Sentalon 0.018 H.I, 

Senzene 0.001 lID N. D. 110 NO NO NO 

Carbon Tetrachlonde 0.0005 "' N. D, NO 110 l!~ 110 

o i brolloch 1 or op r opa ne NO iL T. NO ND NO ND 

10Sep) 0.0002 
1,4·Dichlorobenzene '0 NO NO tlD IW 

IHeS) 0.005 ItO. 

1,2·0ichloroethane 0.0005 110 iU. NO NO IW @ 

1,1·Oicnloroethylene 0.006 liD N.D. ND Nfl NO NO 

1,3-01chloropropene 0.0005 , N.D. 

Ethylbenzene O.6S0 0.03 n: NO N.n. NO 110 NO NO 

Ethylene Dibrotide 0.00002 
, NO It 1. liD 110 NO 110 , 

ilolinate 0.02 NO It T. NO 110 ND NO 

tlonochlorot-anzer:e 0.030 NO IU. liD tlO 110 NO 

Sia3zine 0.010 IW IU. 110 NO 110 110 

1,1,2,2· T e tr achlDroethane 0.001 110 N.D. 110 liD NO NO 

T etr acllloroethy lene 0.005 NO IU, NO NO 110 NO 

Thiobencarb 0.07 ND N. T. liD 110 NO liD 

1,1,1· Tr ichloroethane 0.200 NO iU. ND 110 NO NO 

1,1,2-Ir ichlo(oethane 0.032 NO N.D. Ne liD NO rw 
r (lchloroe thy lefle 0.005 NO N.D. NO NO NO ND 

Vinyl Chloride 0.0005 NO IU. IW 110 NO NO 

Xylenes (Total) 1.750 0.02 u: NO N.D. 110 ND 110 tiO 

PHYSICAL PARAMETERS 

Asbestos (MF/l) ) .. 
Color UflitS (CU) 15 15 55 (3 (3 45 II 

Taste & Door 200 <l <l 50 <l 

(Threshold Ddcr Ilul'lber) <l (1 <l 

Specific Conductance 



(umhos/ eli) 900 \300 1350 goO BOO )00 

TelOperature {C) 
Turbidity (ntu) 0.5 c} 0.2 0) 2.0 3.4 1.0 2i 10 2. ) 

Particle Count/pil 
(2,5-150 aicrolls) 

RADIOLOGICAL fACTORS 

Gross Alpha 15 pCi/l '" NO NO NO NO 

Gross Seta 50 pCi/L 
RadIum 226 & 228 e) 5 pCi/L 
Strontiull 90 S pC ilL 
TritiuSi 20,000 

pCi/L 

BACTERIOLOGICAL 

ColHorQ Organisras 23 ; }i600 >1600 ;0 

(per 100 ml) 
r.ac{ooganisl'ls 
HeterotrO~l\ic Plate Count <500 f) 

GIARHA lAo'lSUA (2) 
CRYPTOSPOR {DIUM 
Legl0nella (2) 
Virus (2) 

CORROSION .IBm SCALING 

EncrustatIon 
Corrosion of Gall'. Iron 
Aggressiveness Index 
Langlier Index at 60 C 0.5 -0.6 g) 0.3 

COHOSlvlty !!on~ Non~ 

:Corrosive Corrosive: 

IIISC(lLA!!EOUS 

Calciull 1 • 59 61 )5 JJ % 66 66 )0 120 OS llG 
lIagnesiu:Ii 1 • 39 39 53 50 63 41 .2 43 J2 " 65 

Potassiull 3 • 17 13 15 (3 (3 (3 ,S : <J <3 ,) 

Hydroxide (1 (j <l <I <1: 
" " d ·1 

: Carbona te (1 (j (j <I <! : (j <I (j .-
Bicarbonate 366 m 450 3JB 400 310 280 : 240 590 5)0 660 

Total Alkalinity (as CaCOS) 1 • 300 240 370 310 330 250 230 : 200 .80 470 5'0 

iotal fIlterable Heslooe 
at 180 C (TOS) , 500 690 860 540 440 450 

Total Suspended SOlld:; 5 • 18 (\ (\ 



lotal Organic Carbon 8 13 13 
Cheilical Oxygen Demand + S SS 33 'S 'S 
Biochemical Oxygen DeO:land 3 , 40 '3 

Nltrogen, Al1lllonia 0.1 16 <0.1 '0 
tlltrogen, Nitrite In 2.2 <0.01 <0.01 
Nitrite 0.03 , 7.2 <0.01 <0.03 
Nitrogen, Nitrate 10 u 2.8 0.1 7.0 8.4 l.l 2J <0.1 0.1 

thtrate 0.4 , 12 0.4 II 37 S.8 100 <0.4 0.4 

Nitrogen, Total 0.5 18 <D,S <0,5 <0.5 
Kjeldahl 

Illlosporous, Ortllo 0.1 6.0 <0.1 <0.1 
PhOSPhate, Ortllo 0.3 , 18 <0.3 <0.3 
PllOsphOrcus, Total 0.01 , 7.3 0.08 <0.2 
PhOSPhate, Total 0.03 22 0.25 <0.6 
Phosphorous, Organic *Calculated: 0.2 , <0.2 

80ron, DIssolved 0.1 , 0.3 0.6 0.3 0.3 

UIlREGUlATEfl ORGANIC CHEMICALS 

8rOiobenzene '" 110 N. D, 110 NO NO 110 

S r ollochl or oO'!e tlla ne '" fLO, 

Broiloiletllane (Methyl 8row.ide) '" '" 
N.D. "' "" 1m "' n*8utylber,lene '" 110 N.D. 110 NO NO Nfl 

sec*Suty lben1ene '" NO N. O. NO IlD N' NO 
tert~Su tylbenlene '" NO N.O, 110 NO NO NO 

Chloroethane ,n NO N.D. NO "' NO IlD 

2~Chloroetllylvinyl ether lUi. 
Chloromethane (Methyl Chloride) '" NO 0.0061 ND NO N' NO 

2*Chlorotoluene NO IU). NO tm IlD 110 
4~Chlorotoluene '" N. D. NO IlD ND NO 

DlbroQlooethane '" ND N. D. ND NO NO NO 
1,2~Dichlorobenzene (o*DCB) '" NO N.D. ND 110 NO 110 
i,3~Dichlorobenlene (al~DCS) '" NO N.D. ND NO liD NO 

o ichlorOdl f luoroJethane '" NO n.D. ND NO NO NO 

l,l-Dichloroethane (i,HCA) O.OOS( 4 )fU NO N.D. NO IlD NO "' cis~ 1, 2*Dictlloroe thylene 0.006(4)fU IlD ItO. 110 110 110 Illl 
trans~ 1, 2-0ichloroethylene '" ND IU. liO 110 110 ~ID 

1,2-Dichloropropane 0.OO5(4)tH NO tU. NO N, NO liD 
1,3-Dichloropropane '" liO 11.0. liD Un NO NO 

2,2*Dichloropropane '" NO N.D. NO 110 110 " Illl , 
I, l~Dichloropropene ." NO N. O. IlD 110 IlD NO 

Hexachl or obu tad i ene '" NO N.D. N' liD li' 110 
1sopropy lbenzene '" lID N.D. 110 '" NO '" 1'1* Isopropy 1 toluene '" 

, IlD IU. ND "' IlD NO , 
Styrene '" 0.01 u: NO N. O. NO NO IlD Nfl 

1) 1, 1,2* Te tr achloroethane '" 
, NO N.D. liD "' ND NO , 

Toluene ... 0.04 u: 0.001 H.D. NO 110 NO ND 
1,2,3-Trichlorobenzene '" NO H.D. 110 NO NO NO 

1,2) 4-T richlorobenlf!lle '" liO N. D. NO NO NO IlD 
Tr ichlorofluormethane (freon ll): D.15 (4) NO N.D. NO IlD Nb NO 

1,2,3* Trichloropropaoe '" NO U.O. ND IlD NO 110 

Trichlorotri f luoroethane 1.2 (') NO N.D, ND NO ND N' 



(Freon 113) 
1,2, 4w Tr uethylben,ene '" '0 N.D. 

1 ,3,5 w Trillethylbenzene '" '0 itD. 

l1ethyl ethyl ketone (3) N.D. 
(IIOi, 8utanone) NO 

l1ethyl isobutyl ketone (MI8~) (3) Itn. 
Alachlor (Alanex) 0.002 110 Il.T. 

Chlordane 0.0001 (.) 110 N.I. 

Heptachlor : 0.00001 (4) lID N. T. 
Heptachlor epoXHle 0.00001 (') '0 It T. 

8roGiacil (Hyvar) in (I) NO 11. T. 

Diazinon lU (l) lID II. T. 
Prolletryn (Caparol) Hi O} NO ILL 

Chlorothalonil (Daconil, Bravo) tn (l) N. T. 
Dillethoate (Cygon) N.1. 

Dletheylhexylphthalate (DEHP) 0.00' (') ,0 II. 1. 

Aldicarb (TeQik) 0.01 lID It T. 
Carbofuran (Furadanj 0.018 (') lID N.L 

GlyphOsate O. J NO N.L 

;: _::;:::::::;::;::::::::: :::::: :::::::::::.;::::::::::::::::::::;:;::::::::::::::::::::::::::::::;::::::::;::::::::::::;::::. 

NOTES: 
a) California lioit is te&l,perature dependent. 
h) THII standard is t.;sed on running average of quarterly saBpling results. 
c) lIonthly average for unregulated rail water supply. 
d) Draft proposed goal for ne\ol treatment plants, average daily (DGHS draft of October 1989). 
e} SUI: of Radiuil 226 and 228. 
f) Proposed draft standard for verifying adequate bacteriological quallty in lieu of monitoring for a 

mini~uill disinfectant residual in systelll, CFUjMl (DGHS draft of October 1989). 
9) langJier Index Source Te;perature (not necessarily at 60 C). 
h) Mf/L : Killion flbers.per Liter 

Detection lilnt (lIgjl) (Practical Ouantitatlon Lillit) 
u Proposed lIay ln9/Co~pliance anticipated by late i991. 
al Unregulated chel1icals for which periodic lIlooitonng may be required. 

Historical data is available -- 1986 to 1988 {l1lontly}. 

tU. Not Detected 
N.T. Not lested forlllo Results 

(I) Monltonng is at the dIscretion of the State. 
(2) Contullnants required to be regulated under the SOWA of 1986. 
(3) Chellicals being considered for regulatil)n in the Disinfectant/Disinfection By-Products Rule. 
(4) State of Cailfornla proposed /lCls. 
(5) Drinking Water Contalll1l3nt Priority list: 

Sa) on SARA List 
5b) lIonitored but currently unregulated contaunants. 
5c) Disinfectants and their By-Products. 

NO NO 
lID lID 

lID lID 

lID NO 
NO NO 
lID lID 

lID lID 
lID lID 

lID NO 

lID lID 

lID • 
lID NO 
NO NO 

, 
'I 

NO 
lID 

NO 

• NO 
lID 
NO 
NO 
lID 

NO 

• 
lID 

• 

NO 
lID 

lID 
lID 

lID 
lID 
NO 
lID 
NO 

lID 
HI 
lID 

NO 

..::;;: :::. ~: ...... ::::: :: :::::::::::::::: :::: ::".:::'" 



CAMBRIA COtll1UIiITY SERVICES DISTRICT 
SUIHI,ary of Sa;pllng Oata 

I 

:::;::::::: :::: ::;:: :::::::: :::::::::::::::::::::: :::::::::: ::::::: ::::: ::::::::::::::::: :::::::::::: ::::::: :::::::::::::::::::::::::::::::::::::;::::::::::::;:::;::::::::::::::::::::::::::::;:::::::::::: 

SAIIPlING RESIILlS 
: ::: ::::::::: ::: ::::: ::::::::::::: :::::::::::: :::: :::::::::::::::::: ::::::::::::::::::::: :::::::::::::::::::::::::;:::::::::::::::::::::: :;::: ::::;:::;:::::::::::::;:::;:::;::::;::::::::::;::::::::::::::: 

conSl'llUENT 

CAlIFORNIA 
51 ANDARDS 

Mel 
I.,/l) 

Stltl 
I.,/l) :l2/13/88 

WEll I 
8Rl 

2/21/8' :12/13/88 

HEll I 
8R. 

2/21/89 : 12/14/88 

WElL I 

'M 

2{23/8'l :12/i4{Se 

WELL 1 

"2 

: ::::::::: ::::: :::::::::: ::::::::::: ::::: :::::::::: ::::::: :::::::: :::::::: ::::: ::: ::::::::::::::::::::::::::: :::: ::::::::: :::::::::::::::::::::::: 

Chlortde 250 : 580 5.0 17 30 81 82 180 
Copper 1.Q0 ; 
lotal DIssolved Solids 500 1380 1280 501 157 ,06 608 : 8,8 
Fluoode :1.4~2_4 a) 0.3 0.2 0.2 0.2 0.5 (l.S : 0.4 
Hardness '60 570 230 96 400 400 680 
Iron 0.3 0.00001 0.00006 : 9.0[-06 0.00031 :0.000018 0.00003 :0.000012 
Manganese 0.05 0.0001'1 0.00033 : 0.00018 0.00023 : 0.00091 0.00092 : 0,00\4 
Nitrate 0.' • 0.014 (1.01 : 0.011 0.01 0.01 0.01 : 0.018 
pH (std. uflltSj 6.5-8.5 6.5-8.5 8.3 7.8 : 1.8 7.5 l.6 7.6 : 1.8 
Sooiull 340 250 ; " 5. 13 72: " Sulfate 250 140 100 : 63 31 18 I' 11 
hnc 0.08 : 0.05 0.05 
Calcl!J1 I • 14 95 : 3' 11 83 84 120 
lIagnesluilI I • 66 80 : 31 is : .8 " 92 
Potassiul 3 • 6.1 4.4 1 3.2 U L6 L4 I 
lotal Alkalinity (as taCOS) I • 250 298 ~ 210 157 : 446 448 " 500 
80ron, Dissolved 0.1 • 0.0014 O.OOOSf. : 0.00024 0.00011 : 0.00031 0.00031 : 0.00019 
IHtrogen, iluonia 0.1 • 
Electrical Conductivity 2120 2010 : 816 426 : 960 978 ; 1390 
SodiIJa Adsorption Ratio 1 5 1 2 2 2 I 
Adjusted $odiua Adsorption Ratio: 
Silica (as Si02) 18 21 2. II 32 32 32 
ttl trite 0.03 • 
Hi trogen, tli trate 10 u 

2/n{89 :12/14/88 

WELL I 
10113 

'2/22/8'1 :2/22{88 

wEll : 
lOtUS 

------::::::::::::::::::::::::::::::::::::::::::-----

190 II IS ISO 

884 : ~S3 m SSI 
0.5 : 0.1 0.2 0.' 
680 290 270 450 

0.00081 4[ -06 9.0000000[-06 :0.000016 
0.0016 ;0.00000 2. OOOOOCO[ -07 0.00019 

0.01 0.[,97 0.531 0.036 
U 1.S 7.5 1 

68 20 18 llO 
80 51 .5 290 , , 

1.;0 : 5' 50 8' 
93\ 38 35 55 

0.1 I 0.8 : 5 
49. 250 243 : 211 

0.00016 :0.00017 0.00017 : 0.00015 
: 

1420 535 608 : 1230 
I 0.5 0.5 : 2 

33 : 21 20 ; 5' 

::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::: ::::::: ::::::::::::::::::::::::::::: :::: :::::::::::::::::::::::::::::::::::: -.-

HOlES: 
aJ California Hilt is telilperature dependent. 

Detection Lila (19/l) {Practical QUantitation lillit) 
n Proposed May 1989/Co.pllance anticipated by late 19'H. 
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... -. . ".-;1, 

'. ~.' .. , ... ." . 

STATE WATER RESOURCES CONTROL BOARD 

RESOLli'!'!ON no. 68-16 

STATEME:>lT OF POJ:.rC":l WITH RESPECT TO . 
~1AINTAINING llIGR QUALITY O"I? WATERS IN CALIFORNIA 

WHEREAS the calif.orma Legislature has declared that it 1s the 
pol:tcy of' the State that the' granting ofpernrl.ts and licetl:3ee 
f'or unappropriated wate:!:' and the disposal of"tiastea 1nto the 
waters or the State shall be 80 regulated as to achieVe highest 
water quallt~ consistent with maximum benef'it to the people of' 
the state and shall be controlled 60 as to prcmote the peace. 
health, safety and welf'are of the people of the State; and 

WHEREAS water quality contr~l pOlicies havg been and are being 
adopted ror waters .of the State; and . . 

WHEREAS the quality 'of some waters o~ the State is highe~ than 
that established by the adopt~d pOlicies and it is the intent 
and purpose or this Board that such higher' quality shall be' 
maintained to the maAimum extent possible consistent with the 
declaration or the LegiSlature; 

• 
NOW. THEREFORE,. BE IT !t!::SO:'VED: 

1. Whenever the ex:!.st::l.r.g; c;,u!!.·l:l..t;y of' water is better than the 
quality established in policies as of the date on wh1ch . , 
auch policies beco~e etf'ectlve. such existing high quality 
will be maintained until it has been demonstrated to the 
State that any change will be cor~lBtent with ~~um bene­
.fit: to the people oft:he Stat~. will net unraaJSonably arfect 
present and anticipated beneficial use or such water and 

2. 

. will not reBult in water quality lesa than that presc~bed 
in the ~olicies. 

Any actiVity which Produces or may produce a waste or in­
creased volume or concentration or waste and Which dis-' 
charges or proposes to d~scharge to exist1ng high qUal~ty 
waters will be req~i~cd to meet waste discharge requiremente 
Which will result in the best pract1cable treatment or con­
trol or the d1schargp. n€cessary to assure that Ca) a ~ollu­
tlon or nuilSan~e 'w:!.ll no!: occur and (b) the hlghest water 
quality consistent with maximum benerlt to the people o~ '" . 
the State will be mainta1ned. 

3. In implement1ng thIs policy, the Secretary or the Interior 
1<111 be'kept,adv,"sed and will be provided with such 1n!"or-....," 

. lila tion .as .he. w.UJ. .. need . to .discharge h:!.s respons:l.bil:l.t1es 
under the Federal Water PollutIon control"-Act. '. -'., - .. __ . 

...... . . .:-:'.,. ' 
~ ',~'.. .... . , . 

. •. ': . .... .- ~ .,.;. ...... ' , •. y' • 
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." 
JII '('~: •• 

• 
" " 

.... '",. . ..... - ~ ... -. 

( 

BE IT FURTHER RESOLv<m that a copy or this resolution be for­
warded to the Secretary of the Interior as part of Ca11£ornia's 
water quality control policy submission. , 

CERTIFICATION 

The under3igned, Executive Officer of the State Water Resources' 
. Control Board, does hereby certify that the foregoing is a TUll. 
true, and correct copy of a resolution duly and regularly adopted 
at a meeting of·the State water Resources Control Board held on 
October 24, 1968. . .\. (J/l ..... 

: Dated: October 28, .1968 ~ ~. ~ Ov--"7~~ .~ ?\~ -

'.; .. 

.::.' " 

. ',.: . 
•• 0 " 

',. "" ... 

,". ·T.:·.'~.~····.~.:· ':" . , .. ' 
., ,- ., •• q • ';'-, 

....... 

-- '- .. 

• 

Kerry H •. MUl.liga~ \) . 
Executive Officer 
State Water Resources 
Control Board 
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2bi - Identification of all water wells that may be impacted 

Two recharge sites are under consideration. The Preferred 

Site is at location 10M. Theoretically, all wells downgradient 

(to the west) of this site may be impacted. However, from a 

practical standpoint, only those wells upgradient of the spray 
e 

field in location 9P should be considered. The Alternat~ Site 

for the spreading grounds is farther upstream, in location lOA. 

If this site is used, several other wells must be added to the 

list of those that might be impacted. 

The closest well to the Preferred Site is 10M2. It is 

probably somewhat upgradient from the Preferred Site but is 

closer than the 500 feet given on Table 1 of the Proposed 

Guidelines. This well is owned by Jon Pedotti and was completed 

in September 1982 to a depth of 92 feet. It was drilled by the 

cable-tool method and was perforated by Mills knife between 

depths of 40 and 80 feet. It was constructed to supply water 

for irrigation and has been used exclusively for that purpose. 

Because of its possibly upgradient position and exclusive use 

for irrigation, a variance from the Proposed Guidelines might 

be requested, or other arrangements made, such as providing an 

alternative supply, or retiring this agriculatural acreage. 

The first wells downgradient from the Preferred Site are 

Pedotti wells 9J2 and 9J3, which are about 30 feet apart. No 

logs were located. 9J2 is an active irrigation well (Pedotti 

Ag No.3) of unknown depth. 9J3 is a domestic well (Pedotti 

Domestic No.3), which is reported to be 73 feet deep. 
4 

Well 9JD (also called SS-l) is the most upstream production 

well of the Cambria CSD. Along with the other two production 

wells, it was drilled in the Spring of 1978 by the rotary method. 



9J4 reached bedrock at a depth of 108 feet. It has a 24-inch 

steel conductor cemented to a depth of 30 feet and a 12-inch 

plastic casing perforated between depths of 30 and 105 feet. 

Well 9J5 (88-2) is another Cambria C8D production well. 

It is only 250 feet from 9J4 but the alluvial depth is much less. 

9J5 reached bedrock at a depth of only 74 feet. Inside the 

24-inch conductor cemented to a depth of 30 feet is the 12-inch 

plastic casing perforated between depth of 30 and 75 feet. 

Well 9Kl is the Warren or "Girl 8cout" well which is 

used for domestic, stock watering, and the drip irrigation of 

trees. It is reported to be 40 feet or less in depth. The 

pump burned out in June 1984. The District paid for a new pump 

and allowed a connection to its system. 

Well 9K3 (88-3) is the downgradient production well in the 

District well field. It reached bedrock at a depth of 110 feet. 

It has a 24-inch steel conductor cemented to 32 feet. Perforations 

in the 12-inch plastic casing are between depths of 32 and 107 feet. 

The objective of the spreading program is to recapture all 

the recharged water in the production wells 9J4, 9J5, and 9K3. 

Well 9K2 is an irrigation well formerly used by Bonomi. No 

log was found. It is now covered by a 24-inch corrugated pipe 

used as a housing for an automatic water-level recorder. 

Well 9Ll is an inactive irrigation well formerly used by 

Warren. No log was found. The reported depth is 60 feet. 

Well 9P5 (88-4) was drilled in the 8pring of 1978 as an 

observation well to monitor water levels and water quality 

between the District's spray field and the District's production 

wells. It was drilled by the rotary method and reached bedrock 

at a depth of 98 feet. It has a 16-inch steel conductor cemented 



to 30 feet and 108 feet of 8-inch plastic casing perforated 

between depths of 28 .and 98 feet. 

The quality monitoring program in and near the spray 

field calls for the annual sampling of the new extraction well 

and 9K3 (88-3), and quarterly sampling of two shallow piezometers 

(P3 and P6). 

If the Alternate 8ite (location lOA) is used for the recharge 

basins, several additional wells may be impacted. Well 10A2 is a 

Pedotti domestic well which is across the creek but within 500 

feet of the recharge basins. This well would probably have to 

be inactivated and the demands satisfied from a well farther 

upstream. 

Well 10G2 is an active well used for gravel processing. 

It was drilled about October 1987 to a reported depth of 77 feet. 

It would be immediately adjacent to the recharge basins and 

would have to be deactivated unless the intended use is deemed 

a basis for a variance from the Proposed Guidelines. 

Well 10Gl is an older well formerly used for gravel 

processing which experienced casing collapse. It was 

rehabilitated in about October 1987 and is now used as a 

domestic well. It would be close to 500 feet downgradient of 

the recharge basins. 

Well 10F2 is a new Warren well about 250 feet westerly of 

the Mary Warren house. It has a 6-inch casing and is equipped 

with a small submersible pump. No log was found. 

Well 10Fl is an old Warren domestic well (Trailer well) 

which is reported to be very shallow (only 33 feet) and with a 

history of becoming dry periodicallY. 

1990. 

It was dry on November 30, 



2bii - Travel times 

For purposes of calculating travel times, the hydraulic 

conductivity is assumed to be 400 feet per day and the effective 

porosity is assumed to be 0.30. Gradients are dependent upon 

the hydrogeologic conditions such as alluvial depths and widths. 

Downgradient from the Preferred Site, a gradient of 0.002 

is assumed for the reach above the alluvial constriction known 

as "Holland Gap". This results in a groundwater velocity of 

2.7 feet per day. The isopleth at the end of 6 months is shown 

on Plate Downstream from Holland Gap the gradient is 

expected to steepen and within one year the isopleth would plot 

within the pumping influence of the District's well field. 

Downgradient from the Alternate Site, the gradient is 

assumed to be average (0.006), which results in a velocity of 

8 feet per day. At this velocity, the 6-month and I-year 

isopleths are shown on Plate 



2c - Hydrogeologic description of the basin 

The San Simeon Basin is basically a strip of thin alluvium 

extending from a rocky channel at the Palmer Flats Gaging 

Station to the ocean at San Simeon State Park. The bottom and 

sides of the basin consist of old, hard rocks of the Franciscan 

formation (Hall, Ernst, Prior and Wiese, 1979). At the end of 

the Ice Age (Pleistocene), San Simeon Creek in its lower reaches 

was flowing in a rock-bottomed channel. As sea level rose 

following the end of the Ice Age, the rocky channel was slowly 

backfilled by stream deposits (alluvium). The lowest and 

narrowest part of the channel was filled first, mainly by 

coarse gravelly deposits of very high permeability. As the 

alluvium became thicker, the stream deposits were spread over a 

wider area and were silty because they were related to lower 

velocity stream flow (off-stream deposits). Some of these off­

stream deposits are old enough to have developed good soil 

profiles. Most of the so-called "terrace deposits" have a 

soil in the Salinas Series with a surface layer of dark gray 

silty clay loam extending to a depth of about 29 inches. 

Beneath the surface layer is a sandy loam or silty clay loam to 

a depth of about 60 inches. Below the top 5 feet (which has 

relatively low permeability) may be sands and gravels of very 

high permeability. In the existing stream bed, the surficial 

gravels are clean, the fines having been carried to the ocean 

by the high velocity winter flows. Percolation rates 

in the existing stream bed are very high, and the alluvium 

fills completely within a few weeks after the start of the 

normal winter stream flows. 



Transmissivities of the alluvial gravels as determined 

from several pump tests are very high -- 200,000 gpd/ft 

(gallons per day per foot) -- and are usually much higher 

parallel to the direction of stream flow than at right angles 

to it. 

The direction of groundwater flow is dominantly to the 

west, toward the ocean. Groundwater velocities are variable, 

depending on the water table gradients, which range from 0.002 

to 0.008. Upstream from alluvial constrictions such as at 

"Holland Gap" between wells 10M2 and 9J2, the gradients would 

be lowest, and the velocity would be lowest (2.7 feet per day). 

At the steepest gradient of 0.008, the velocity would be about 

10.7 feet per day. 

Historic fluctuations of the water table show a typical 

seasonal pattern, with minimum depths to water through the 

Winter and early Spring, then progressive lowering through the 

Summer and early Fall. With the first good stream flow there 

is usually a rapid and complete recovery. Near the Preferred 

Site, Well 10M2 has shown a minimum depth-to-water of about 20 

feet and a maximum of about 46 feet. Near the Alternate Site, 

Well 10G2 has shown a minimum depth-to-water of about 17 feet 

and a maximum of about 45 feet. 

The alluvial aquifer increases in thickness in the down­

stream direction from the rocky canyon at the Palmer Flats 

Gaging Station to perhaps 40 feet at Well IIDl, to 80 feet at 

Well IOA3, to 108 feet at Well 9J4, which is in a deep channel. 

About 250 feet to the north of Well 9J4, at Well 9J5, bedrock 

was reached at a depth of only 74 feet. 



Low permeability soil layers are found mainly adjacent 

to the active stream channel, on low "terraces", which are at 

elevations of only a few feet above the active channel. 

The usable storage capacity of the San Simeon Basin above 

sea level is about 1000 acre-feet. 

2cii - Characterization of groundwater quality 

Groundwater quality in the upper part of the San Simeon 

Basin (from samples taken prior to 1969) was very good with a 

total dissolved solids (TDS) of only 323 mg/l (milligrams per 

liter). Samples taken in 1988 and 1989 show a TDS range of 

320-461 mg/l. The salinity tends to rise through the Summer 

and Fall as the volume of stored groundwater is reduced, then 

drops in response to the recharge of a large volume of high 

quality storm flows. 



2d - Impacts of all recharge waters 

The following comments apply to the area of interest -­

the upper part of the San Simeon Basin upstream of the spray 

field. 

The primary source of recharge to the upper part of the 

San Simeon Basin is the water which flows in San Simeon Creek 

during the winter. Basically, San Simeon Creek functions as a 

line source. The volumes flowing in all but the very driest 

years are far in excess of the underground storage space made 

available by pumping and drainage during the preceding Summer 

and Fall. Within a few weeks of the start of the normal 

Winter surface flows, the groundwater storage space becomes 

completely filled, and during most of the Winter, there is 

"rejected recharge" and the unpercolated flows go to the 

ocean. The high flows of San Simeon Creek are of excellent 

quality, usually with a TDS less than 300 mg/l. 

Only in very wet years is there runoff from side 

tributaries and penetration of rainfall through the alluvial 

soils. The average annual amounts are only a small fraction 

of creek percolation and are generally of good quality. 

There is some natural inflow to the alluvium of San 

Simeon Creek through fractures in the Franciscan bedrock. 

This is difficult to quantify but must be very small in volume. 

It is basically rain water which enters the fractured bedrock, 

then moves to lower levels. En route, it dissolves minerals 

from the bedrock. One spring south of San Simeon Creek showed 

a TDS of almost 900 mg/l. 



There are only a few houses in the upper part of San 

Simeon Creek Basin, so contributions of domestic sewage via 

septic tank systems are no more than a few acre-feet per year. 

Within the upper part of the San Simeon Basin, the 

recharge related to irrigation return is second only to the 

percolation of stream flows. Water used for irrigation 

undergoes an evapotranspirative concentration, so that the 

water which moves through the soil is higher in salinity than 

the water applied. Increases in groundwater salinity, which 

are probably mainly seasonal, are probably related to irrigation 

return. 



7a - Groundwater recharge areas 

Preferred Site. The Preferred Site for the recharge basins 

is in the 10M location. pending further information on soil 

permeabilities, an area of 2 acres is suggested, consisting of 

two basins of one acre each. These basins should be located 

no closer than 100 feet to the creek bed to prevent short­

circuiting of the recharge water back to the creek bed, and 

should be diked to prevent flooding. As the proposed project 

involves the recharging of 216 acre-feet each year over a 6-

month period, the spreading rate would be 36 acre-feet per month 

or 1.2 acre-feet per day. This is equivalent to only 0.01 inch 

per minute, far below the minimum of 0.2 in/min given in the 

Proposed Guidelines. It will be necessary to obtain site 

specific information on permeabilities through coring and 

testing. In the old terrace soils, in preparing the basins 

for spreading, there is an optimization problem of providing 

an adequate percolation rate while staying below the 0.2 in/min 

percolation rate given as a minimum in the Proposed Guidelines. 

Depths to the water table (based upon information from nearby 

Well 10M2) are expected to range between 20 and 46 feet. 

Alternate Site. This site is just upgradient from Well 10G2, 

within and near a scattered group of sycamore trees. These 

basins should also kept 100 feet from the banks of the creek and 

diked to prevent flooding. There are the same constraints on 

percolation rates as at the Preferred Site, and coring and testing 

for permeability will be necessary. Depths to water are expected 

to range from 17 to 45 feet. 



8 - Groundwater recharge operations 

The spreading grounds would be used for about six months 

each year -- at the times when the water table is normally low. 

The planned rate of application is 1.2 acre-feet per day. The 

size of the two-pond configuration will be based upon the 

permeability tests and the requirements of the Proposed Guidelines. 

Because of the high transmissivity of the underlying gravels and 

the required slow rate of percolation, no mounding of the water 

table is expected. 

The water used for recharge will be pumped from an extraction 

well in the spray field. Studies of the quality of the water 

pumped from an extraction well in the spray field indicate that 

the water so pumped is about 60 per cent reclaimed water and 40 

percent natural underflow. Assuming that 649 acre-feet is 

pumped from the District's production wells, the required 4:1 

dilution would limit the volume of reclaimed water to 130 

acre-feet per year. As the water pumped from the extraction 

well in the spray field is only 60 per cent reclaimed water, 

the volume which could be delivered for recharge is 216 acre-feet 

per year. 

Maintenance of the recharge basins is expected to be minimal 

because the water delivered from the spray field extraction well 

will be of low turbidity. However, if the spreading rate decreases 

with time at an unacceptable rate, the two-basin arrangement will 

allow the drying of one basin while using the other. It is not 

expected that any chemicals will be needed to treat the water. 
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JOHN CAROLLO ENGINEERS ~j ~f 

February 9, 1991 

Mr. Steven G. Swanback, P.E. 
John Carollo Engineers 
450 North Wiget Lane 
Walnut Creek, California 94598 

Dear Steve: 

Re: Cambria Community Services District 
\'/astewater Reclamation Project 

TELEPHONE 

(213) 697¥9604 

The purpose of this letter is to answer the questions 
raised in your letter of January 31, 1991 and also to offer 
some comments on the Draft Engineering Report of January 1991. 

First, I would like to call your attention to the third 
paragraph of the letter tansmitting the Gus Yates report to 
the District: 

"Please note that the copy is for your review only. 
The report should not be cited as a reference or 
released to the general public until publication 
is authorized by the Director of the U. S. 
Geological Survey." 

You should check with Gus Yates before your Engineering 
Report is finalized to make sure that your report is not 
in conflict with the above understanding. 

I have problems with the third sentence of the top 
'paragraph of your Draft Report, page 4.4. The suggestion 
of local mounding seems to be in conflict with the statement 
elsewhere that spreading will produce no mounding. I do not 
agree that there has been "overdraft pumping". I would 
suggest that this entire sentence be deleted. 

A copy of your January 31 letter is enclosed with 
numbers opposite the questions raised. My answers and 
suggestions are keyed to those numbers. 

1. The two-mile criterion from the Proposed Guidelines 
envisions an extensive ground water basin with 
alluvial deposits extending for long distances in 
all directions from the spreading grounds. The 
San Simeon Basin is a ribbon-like basin of alluvium 
flanked by hard non-water-bearing rocks. Because 
of the high permeability and lack of mounding, the 
effects extend only in a downstream direction. 
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2. The hydraulic conductivity of 400 feet per day comes 
from my personal discussions with Gus Yates. He feels 
very strongly that the use of 400 feet per day results 
in the best fit of assumed heads to actual heads in 
his model. The use of 0.30 for effective porosity 
was derived from discussions with Ken Schmidt, a long­
time consultant for the District, who has extensive 
experience with the flow of ground water contaminants. 

3. The use of a gradient of 0.002 is the minimum gradient 
used by Gus Yates. I have independently checked this 
on his water table maps. The minimum gradient would 
be expected upstream from Holland Gap, which is just 
downstream from the Preferred Site. 

4. The equation used in my velocity det.ermina.tions is 
the same one given in your Draft Report on page 4.5. 

v = Kiln 

where K = the hydraulic conductivity, i = gradient, 
and n = effective porosity. There is much disagreement 
among practicing hydrogeologists about the value to be 
used for n. Because of diffusion, the calculated 
velocity often does not agree with the plume velocity 
determined from monitoring wells. In Ken Schmidt's 
experience, the use of 0.30 for n gives the most 
credible values for velocity. 

5. Because of the relatively high ground water velocities 
in the highly permeable alluvium of the San Simeon Basin, 
the spread water is expected to reach the cone of 
influence of the District's production wells within 
one year from the Preferred Site and within two years 
from the Alternate Site. Longer time periods are thus 
irrelevant. The 6-month and l-year isopleths were 
included with the draft I submitted in December and 
another copy is enclosed. 

6. The locations of the Palmer Flats Gaging Station 
and "Holland Gap" are indicated on the enclosed map. 

7. The total storage capacity of the aquifer from the 
Yates report is 30,000 acre-feet, of which 16,700 
acre-feet is above sea level. This is basically 
the surface area times the average depth of the 
alluvium. If the specific yield is considered as 
16.7 per cent, the volume of fresh water stored 
above sea level is 1000 acre-feet. Bulletin No. 18 
of the State Water Resources Board (page B-43) 
gives the usable storage of the San Simeon Basin 
as 1300 acre-feet. Considering the probable 
accuracy of estimating specific yield, the figure 
of usable storage capacity above sea level which 
you use on page 2.5 of your Draft Report is reasonable. 
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8. Approximate alluvial thicknesses: 
Spray field - 98 feet 
proposed Site - 92 feet 
Alternate Site - 77 feet 
Domestic Well Field - 74-110 feet 

page 3 

9. When water levels drop in the upper part of the Basin, I 
believe they drop in a parallel manner such that 
there is little change in gradient between the 
wet and dry seasons. Average velocity is considered 
to be about 8 feet per day. 

10. I believe the analysis you have given on page 6.27 
of the Facilities and Effluent Disposal Plan Update 
dated June 1990 (with the corrections we discussed 
over the telephone) is the best approach that can 
be made with existing data. Under these assumptions, 
the total amount of extraction well water that may 
be injected into the San Simeon Basin is 188 to 216 
acre-feet per year. 

11. The type of information required on the actual 
recharge sites should be similar to those obtained 
by MCClelland Engineers as presented in their August 
1988 report for the spray field area. This was 
discussed with Dennis Shallenberger of Pacific 
Geoscience yesterday just before he was planning 
to visit the San Simeon Creek area. 

12. The Proposed Guidelines refer to maximum rates of 
percolation of 0.20 - 0.33 in/min depending on the 
depth to ground water. Whereas on the one hand it 
is desirable to have a high percolation rate to 
minimize the required size of the spreading grounds, 
it will be necessary to meet the above maxima. 
Rather than remove all the low permeability soils, 
it may be necessary to leave some of this material 
to stay below the required maximum percolation rate. 

13. If "domestic wells" refers to the District's 
production wells, I would envision that all of the 
spread water would be captured by those production 
wells. With regard to recycling (in Item 1), it 
would have to be acknowledged that the process of 
spraying, extraction, recharge, and recovery by the 
production wells results in some recycling which 
would tend to cause an increase in salinity. 
This appears to be a unique plan; I know of no 
precedent. The increase of salinity could be 
determined only by a long period of monitoring, 
with the expectation that there would be an 
acceleration during droughts and a slowing during 
wet periods. 
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BLUE SPRlnC® 
Attn: Mr. Steve Swanback 
John Corollo Engineers 
450 North Wiget Lane 
Walnut Creek CA 94598 

Dear Mr. Swanback, 

' . 
.'-'<, _',-,.-' 

Following are the answers to your questions: 

May 12-1990 

1. Cost of the RO unit to treat 500 gpm of effluent is $ 540,000. This unit will be made as two 
parallel modules each with a capacity of 250 gpm effluent feed. The freight and installation 
cost is approximately $ 8,000. This does not include cost of land, site improvement etc. We 
will need a suitable housing with suitable power supply and pipelines for feed, output and 
reject water brought into the housing. Also, a floor drain WIll be required for cleaning 
operations. 

Without further pilot-scale work, it is not possible to pinpoint the additional equipment 
required. The minimum pre-treatment required for direct effluent is media filtration unit. 
The extraction well water may not need filtration. The RO unit includes polishing filters but 
they could be overloaded if the influent has too much particulates. 

• If the influent water contains volatile organics such as trihalomethane, free ammonia, 
methyulene chloride, chloroform etc, then an air-stripping column may be required. This 
can be done either on the feed water to the RO or the output of the RO unit. This needs 

r to be done only if the RO output water will be used for drinking purposes .. 
'-

• Softening of the influent to RO may be required for either direct effluent or extraction 
well water. Lime-softening process is preferred because it can also act as clarification 
process. The lime can be recovered as calcium carbonate, recalcined and recycled. The 
carbon dioxide gas generated during calcining process can be used to lower the pH of 
the softened effluent to reduce LSI parameter. This process is most cost-effective 
because all the chemicals are recycled. Also, there is no addition to the IDS of the water. 
But this is an involved processing requiring much equipment. The other alternative is 
not to recycle the lime sludge and simply haul it away to a landfill. Sulfuric acid is then 
,used to lower the pH of the softened water. This process is simpler and requires less 
equipment but has more operational costs because of non-recovery of chemicals, and 
also, it adds to the IDS of the reject water of RO due to increased amount of sulfate 
ions. 

The alternative to softening is use of an anti-scaling agent such as sodium hexametaphos­
phate or a new-generation polyelectrolyte. This process is much simpler than softening 
process, but will add about 5-10% to the total operating cost of the overlall treatment. 

Even a combination of softening and anti-scalant may be required. 

But there is a good possibility that neither softening nor anti-scalant addition may be 
required. This is because the naturally ocurring or!;lanics in the effluent water act as 
scale-inhibitors because of their high-molecular weIght and polypeptide structure. To 
what extent the organics will prevent scaling of RO membranes can only be proven by a 
field test lasting approximately three months, 

• If a pressure filter is used for pre-filtration, then a pump of suitable capacity and 
approximately 30 feet head will be required. ' 

BLUE SPRING CORPORA TlON 
-=--. --. -~-,,--~-, -.--:-:-:-:-::-:-.-:-:::------ -----~ -~-- --- -----"---.--~------------- ----------_., ....... -.. ~.,.~~- .... ~.~~~ 
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Page 2 CCSD WASTE WATER RECOVERY 

• A storage tank or man-made reservoir may be required if the RO output water will be 
blended with fresh, potable water supply. This is not a technical requirement, but it may 
be mandated by the health department, as a quality-assurance measure. The water in this 
reservoir would be tested on a daily basis before it is blended with drinking water supply. 

This reservoir is not required if the RO output water will not be used for drinking 
purposes. 

• A storage tank of suitable car.acitywill be required to hold back-wash from the pre-filter. 
The solids trapped in this fIlter will be too fine to be recycled back into the sewage 
treatment system. The back-wash may be hauled away for spraying, or it can be further 
filter on a small, pre-coat type filter from which the cake can be discharged into a landfill. 
The same reservoir could be used to hold cleaning solution and rinse water from the RO 
unit during its periodic cleaning. 

• If the health department insists on chlorination of the secondary effluent, then some type 
of dechlorination equipment will be required. Only free chlorine needs to be neutralized. 
Bound chlorine is safe to be used for RO. One method would be to add sodium 
metabisulfite to the effluent in amount just enough to neutralize the free chlorine. A 
closed-loop chlorine controller could be used for this purpose. Activated carbon treat­
ment can achieve the same !il0al but it will be expensive and will deprive the RO reject 
water of its excellent fertilizmg value. 

We strongly feel that ultra-violet light disinfection is the preferred method for disinfect­
ing the effluent before it enters the RO unit. 

The RO reject water may be chlorinated if desired, before it is sprayed on the fields. 
Again, chlorination would generate highly toxic side-products which could contaminate 
the ground-water supply and may even be harmful to the vegetation. 

2. The cost of RO unit to treat 1,000 gpm of treated effluent is $ 1,080,000 (twice the cost of 
the 500 gpm unit). This unit will consist of four each of 250 gpm modules in parallel. Cost 
of installation of this unit will be approximafely $ 14,000 under the same conditions 
prescribed for the 500 gpm unit. 

Comments regarding additional equipment for 500 gpm unit also apply to 1,000 gpm unit. 

3. & 4. The estimated quality of the purified water and the reject water from the RO unit is 
shown in table below for both dIrect effluent and extraction well water feed, without 
pre-softening of the feed water. 

Two important parameters are missing from the analyses you had supplied us: suspended 
solids and volatIle organics. These are necessary to ascertain pre-treatment requirements, for 
producing drinking quality water from the secondary effluent. Fortunately, CCSD provided 
me with some information which enabled me to make some educated guesses regardmg these 
parameters. 
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ESTIMATED QUALITY OF RO PURIFIED AND REJECT WATER 

IMPURITY DIRECT EFFLUENT FEED EXTRACTION WELL FEED 

Fee dOutput Reject Fee d Output Reject 
mg/l mg/l mg/l mg/L mall maiL 

Calcium 59 1.2 232 77 1.5 303 

Mae:nesium 38 0.8 150 50 1.0 197 

Sodium 160 6.4 620 55 2.2 213 

Bicarbonate 366 14.6 ' 1420 378 15.1 1467 

Chloride 170 8.5 655 86 4.3 331 

Sulfate 77 1.5 303 63 2.5 245 

Boron 0.3 0.15 .75 0.3 .15 0.75 

Nitrate (N) 2.8 0.34 10.1 7.0 0.84 25.5 

Nitroe:en (N) total 18 0.9 69.3 <0.5 <0.1 <2.0 

Phosphorus 7.3 0.3 28.3 0.08 <0.01 0.3 

Fluoride 0.3 0.01 1.2 0.2 <0.01 0.8 

Iron " 0.07 ' < 0.01 0.3 
' , 

<0.05 , <0.01, <0.2, " , , 

Manganese 0.04 <0.01 0.2 <0.02 <0.01 <0.08 

Coooer <0.05 <0.01 <0.2 <0.05 <0.01 <0.2 

Zinc 0.1 <0.01 0.4 <0.05 <0.01 <0.2 
pH ' , 7.3 6.5 7.8 7.1 6.3 7.7 

TDS 690 25.5 2683 540 20 2100 

Ele~~. Cond.( micro- 1,300 48.1 
S.cm 

5,O~6 900 33.3 3,500 

The following table shows the same estimated parameters when the feed water is pre-softened 
by lime-process. The pH of the feed water has been dropped to 6.5 to maintain a negative LSI 
factor. Aeration is not taken into account. If aeration is undertaken, then the carbon dioxide 
gas will also be released ftom the feed water, which will increase pH values considerabley. 



( 

Page 4 CCSD WASTE WATER RECOVERY 

The following table shows the same estimated parameters when the feed water is pre-softened 
by lime-process. The pH of the feed water has been dropped to 6.5 to maintain a negative LSI 
factor. Aeration is not taken into account. If aeration is undertaken, then the carbon dioxide 
gas will also be released from the feed water, which will increase pH values considerabley. 
ESTIMATED QUALITY OF RO PURIFIED AND REJECT WATER (SOFT FEED) 

IMPURITY DIRECT EFFLUENT FEED EXTRACTION WELL FEED ,I 

Fee d Output R~Aect Fee d Output Reject 
mg/L mg/L m9,L mg/L mg/L mg/L 

Calcium 24 0.5 95 24 0.5 95 

Magnesium 15 0.3 59 20 0.4 78 

Sodium 160 6.4 620 55 2.2 213 

Bicarbonate 180 7.2 698 192 7.7 745 

Chloride 170 8.5 655 86 4.3 331 

Sulfate 237 4.7 934 228 4.6 898 

Boron 0.3 0.15 .75 0.3 .15 0.75 

Nitrate (N) 2.8 0.34 10.1 7.0 0.84 25.5 

Nitrogen (N) total 18 0.9 69.3 <0.5 <0.1 <2.0 

Phosohorus 7.3 0.3 28.3 0.08 <0.01 0.3 

Fluoride 0.3 0.01 1.2 0.2 <0.01 0.8 

Iron 0.07 < 0.01 0.3 <0.05 <0.01 <0.2 

Manganese 0.04 <0.01 0.2 <0.02 <0.01 <0.08 

Copper <0.05 <0.01 <0.2 <0.05 <0.01 <0.2 

Zinc 0.1 <0.01 0.4 <0.05 <0.01 <0.2 

oH 6.5 6.1 7.8 6.5 6.1 7.8 

IDS 913 33.8 3350 705 26 2742 

Ele~~ Cond.( micro- 1,720 64 6,311 1,328 49 5,166 
S.cm 

5. The quantity of the reject stream has been assumed to be 25% of the feed stream. This is 
based on assumed 75% recovery of water by RD. The actual recovery can be controlled at 
the RO unit. However, too much recovery will lead to premature fouling of the membranes. 
The optimum recovery must be determined at the time of pilot-scale runs. With proper 
tertiary treatment of the feed water, recoveries in the range of 75%-85% are practical. 
Correspondingly, the reject stream will be in the range of 15%-25% of the feed stream to 
the RD. This transplates into 75-125 gpm reject for the 500 gpm plant and 150-250 gpm for 
the 1,000 gpm plant. 

6. In my previous letter to Mr. Bob Hamilton of CCSD, we have offered free loaner of our 
WP-25 pilot unit. We will install it free of chaf!~e, with the co-operation of CCSD staff at the 

, effluent facilities. This unit has the necessary mstrumentaion to determine recovery ratios, 
quality factors, fouling factors etc., but it has limited capacity ofO.5 gpm input flow-rate. This 
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.( unit can be used for all determinations except for operating costs. This is because the 
pump-efficiencies, labor costs etc are related to the size of the unit 

l 

A larger pilot unit of 10 gpm capacity is available for $ 22,950. A brochure for the same is 
enclosed (model WP-600). The installation cost of this unit is $ 1,200. We can make certain 
pre-treatment items such as filters make available free. Specialized items, if required (for 
example, pumps) will be charged extra. A still larger, 63 gpm unit is available for $ 112,000, 
for which a brochure is enclosed (model WP-3800). The 63 gpm unit will be quite repre­
sentative of the full-scale units in regards to operatmg costs. 

NOTE: These capacities have been re-evaluated for constant recovery operation. The 
output capacity of the standard units varies with temperature and as the result, the recovery 
ratio varies. In constant recovery operation, the capacity is reduced approx. 25%. Also, the 
conventional way of stating capacity of an RO unit is based on the output (purified) water 
flow. We have been refering to the Influent (feed) flow as the capacity of the unit because of 
the nature of this application. 

What we su~est that the CCSD accept our offer for free loaner WP-25 unit for the purpose 
of deterrnirung technical feasibilities. After establishing technical parameters, CCSD may 
wish to purchase a WP-3800 unit for ~perating cost data and for hands-on operating 
experience. This unit can also serve as aLi!e Saver unit should the state of California undergo 
another year of drought. The technicai evaluation could last 3-6 months. The operational 
evaluation could last approx. one year. The operational evaluation could be co-ordinated 
with application of permits from the concerned state agencies, to save time. 

7. The following tables lists operating costs for 500 gpm and 1,000 gpm units respectively, on 
annual basis and on the basis of acre.feet of effluent water feed to the RO unit. 

OPERATING COSTS FOR 500 GPM RO UNIT WITHOUT PRE-SOFTENING 

COST FACTOR YEARLY COST PER PERCENT 
/ COST ACRE-FT CONTRIB 

UTION 

Electricitv.74 kw at 9 centslkwh $ 58 341 $ 72.33 37.6% 

Module Replacement 3 vear life $ 61200 $ 75.87 39.5 % 

Cleaning solution 334 gal/vr $4008 $4.97 2.6% 

Pre-filters 60 per change once a month $4464 $ 5.53 2.9% 

Rebuild pump.everv 5 vrs $2600 $3.22 1.7 % 

Misc. maintenance Parts & supplies $5800 $ 7.19 3.7% 

Operating and maintenance labor 4 hrs/wk $ 3120 $3.87 2.0% 

Depreciation (Installed Eauimnent less modules) 15576 $ 19.31 10.0% 

Total Operating Costs $155109 1$192.29 100% 
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OPERATING COSTS FOR 1,000 GPM RO UNIT WITHOUT PRE-SOFTENING 

COST FACTOR YEARLY COST PER PERCENT 
COST ACRE-FT CONTRIB 

UTION 

Electricitv.148 kw at 9 centsfkwh $ 116682 $ 72.33 37.6% I 
I 

Module Renlacement 3 vear life $122400 $ 75.87 39.5 % I 

Cleanin" solution 668 ""l/vr $ 8 016 $4.97 2.6% 

Pre-filters 120 ner change once a month $ 8 928 $ 5.53 2.9% 

Rebuild numn.everv 5 vrs $ 5 200 $3.22 1.7 % 

Misc. maintenance Darts & sUDDlies .$11600 1$ 7.19 3.7% 

Onerating and maintenance labor 8 hrS/wk $ 6240 $ 3.87 2.0% 

Denreciation (Installed ECluinment less modules) 30872 $ 19.14 10.0% 

Total ODeratina Costs 1$ 309.938 1$ 192.12 100% 
NOTES: 

1. In these computations, the capacity of the RO units is based on units offeed water to the 
RO. The conventional way of rating capacity is on the basis of output of RO. This modifica­
tion is made in view of the primary goal of the project: to process the effluent water from 
sewage treatment. 

2. The operation of the units is assumed to be 24 hours per day, 365 days per week. 

3. In arriving at the cost of plant depreciation, the cost of RO elements is deducted from the 
price of the RO units because this cost is considered as a separate cost element. The 
equipment cost includes freight, cost of a steel shed, internal winng and factory installation 
servIce, but it does not include cost ofland, site improvements, bringing in pipelines, power 
etc. to the site. Depreciation is straight-line with 25 year life-span. 

4. Operating costs for pre-treatment is not considered in these calculations. These costs must 
be detennined after pilot-SCale evaluation. Cost of pre-filtration alone is minimal. Pre-sof­
tening may add substantial costs, perhaps 20% of the total costs). If lime-softening route is 
considered, approx. 300 m&fL lime will be required. Post-softening acidification will require 
sulfuric acid in amount eqUIvalent to about 170 mg/L. Anti-scalant polymer feed, if required, 
is usually 2-5 mg/L. Sett1m~ agent is usually fed at a rate of 0.1 mgIL. As mentioned above, 
none of these may be reqUIred or some may be required. 

If you have further questions, please give me a call or send me FAX message. We appreciate 
your interest in BLUE SPRING water purification systems and we hope to be able to help 
your client, CCSD very soon. 

Satish Desai, Ph.D. 

C.C.: Mr. Bob Hamilton, 
CCSD 



BLUE SPRING SYSTEM WP-3800 is a compact, high performance water purification plant capable 
of converting brackish or low-grade effluent water containing excessive salts and other impurities 
into high-quality drinking water exceeding E.P.A. and W.H.O. standards. The same unit can be 
used to convert drinking-quality city water into high-purity water for industrial uses. The unit is 
fully pre-assembled, skid-mounted and is ready to connect to your electrical power source and ( 
the sou~ce of raw water. It has a gi~nt, ~50 cu. meter-per-day qapacity, wh!Ch. easily supports ~ 
population of 3,000 persons for their dall,), drinking water, cookmg and hYQleOic needs. The UOit 
IS Ideal for island resorts, coastal townships and military bases for their domestic water needs, 
and also for power-plants, industrial plants, food processing plants for their need of purified 
water. . 

SYSTEM WP-3800 water purnication plant incorporates the latest advances in reverse osmosis technology. The unit uses a 
special, heavy-duty high-pressure pump which is of high-efficiency design and which shows a long operating life. The thin-film 

composite (TFC) membrane modules used in our systems represent the 
state of the art. They demonstrate· the lowest energy requirements, 
highest salt-rejection, highest resistance to water-borne micro-organisms 
and a long operating Ine. Tlie fresh water produced by BLUE SPRING 
SYSTEM WP-3800 is of superior quality which surpasses the drinking 
water standards established by U.S. Environmental Protection Agency 
and by the World Health Organization. BLUE SPRING's high-efficiency 
design philosophy results in 
an incredibly low energy 
consumption of onlyO.8 kwh 
per cu. meter of purified 

SPIRAL-WOUND TFC MEMBRANE: water produced. Such low 
CUT.AWAY VIEW energy consumption and 

long operating life of 
modules result in an exceptionally low operating costs. 
BLUE SPRING SYSTEM WP-3800 is designed for heavy-duty, continuous opera­
tion. All materials of construction are specially selected for corrosion-resistance 
to water and to operating environment. The frame is constructed of corrosion-
resistant, welqed. aluminum, instead of painted steel. The pump is made of 
corrosion-resistant stainless-steel' instead of 'cast iron. :The instrumentation 'and 
piping which comes in contact wnh water is either stainless-steel or corrosion­
resistant plastic. Every precaution is taken to assure long, trouble-free perfor­
mance from the unit. The unn's built-in pre-treatment system consists of a bank 
of high-capacity, cartridge-type filter elements. A choice of hardness control 
system is available, based on eaher acid-feed or anti-scalant feed, to assure a long 
operating life from the reverse osmosis membrane modules. The unn also contains 
our exclusive membrane cleaning system with easy-to-operate front-panel con­
trols. This assures top purification performance from the unit, year after year. 
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The unit features an er)lonomic control panel with up-to-date instrumentation. Our 
standard instrumentation includes two on-line purity meters, two pressure gauges, CONTROL PANEL OF WP·3800 
two flow meters, a 7 -day program timer wnh battery back-up, a 50-minute count-
down timer, an automatic level controller for product water reservoir. And for added safety during unattended operation, the 
system has a·three-way safety shut-down mechanism wnh front-panel indication of fault condition. 

BLUE SPRING SYSTEM WP-3800 can provide you wah a low-cost, reliable source of purnied water for domestic and for 
industrial needs of your community. And It is backed by BLUE SPRING CORPORATION, the world's most trusted name in 
water purification since 1980. 

SPECIFICATIONS 

SIZE 1.2mWx2.2mDx 1.5mH 
SHIPPING wr. 850 k" 
ELECTRICAL 460 VAC/3 nh 60 Hz 15 amo 
PLUMBING 1112' USNPT feed!outnut/reiect 
OUTPUT 350 m3/dav + 10% at 25 °c 
FEED WATER 80 anm at 10-100 nsi nrcssure 5-45 °c 
SALT RE.IECTION 95-98 % 
ORGANIC REJECTION Greater than 99.5% 

( 
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SYSTEM WP-.3800 

Ideal for desalinating brackish 
water to produce drinking water, 
reclaiming effluent water, also for 
purifying city water for industrial 
uses ... 
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COMPACT 1.2 X 2.2 X 1.5 m SIZE. GIANT 350 m3/DAY OUTPUT 

• PRE-ASSEMBLED, SKID-MOUNTED, REVERSE OSMOSIS SYSTEM 

• ADVANCED TECHNOLOGY DESIGN 

• FULLY AUTOMATIC OPERATION 

• INCREDIBLY LOW OPERATING COSTS 

• BUILT-IN PRE-TREATMENT AND CLEANING SYSTEMS 

• ON-LINE PURITY METERS, AUTOMATIC LEVEL CONTROLLER FOR STORAGE 
TANK, 7-DAY PROGRAM TIMER, OTHER INSTRUMENTATION 

• RUGGED, CORROSION RESISTANT ALUMINUM FRAME CONSTRUCTION 

. • STAINLESS-STEEL PUMp, GAUGES, CORROSION-RESISTANT PIPING 

BLUE SPRING CORPORATION YOUR LOCAL REPRESENTATIVE 
I 8101 Clybourn Avenue 
'- Sun Valley, CA 91352 

PHONE: (818) 767-3116 FAX:(818) 767-1470 



BLUE SPRING SERIES WP water purification systems represent the most up-to-date reverse 
osmosis technology for low-cost purification of water. The units are extremely compact, measur­
ing about the size of a file-cabinet or a small refrigerator, yet have giant output capacities in the 
range of 10 Ipm to 60 Ipm (see specifications below). When used fo purify brackish water, they 
produce high-quality drinking water exceeding W.H.O. standards. When used to purify city water( 
they produce high-purity wafer suitable for diverse industrial and commercial applications such 
as boiler feed water, food-processing, chemical manufacturing and pharmaceutical manufactur­
ing. The units come fully pre-assembled, enclosed, and are ready to connect to your electrical 
power source and the source of raw water. A reci~cul.ating loor? option is ~vailable for medical 
applications. Ask for brochure WP-R. Smaller umts In WP-senes are available for laboratory 
applications. 

BLUE SPRING WP·SERIES water purification systems incorporate the latest advances in reverse osmosis technology. The 
units use special. high-efficiency reverse osmosis membranes of thin-film-composite design, which demonstrate the lowest 
energy consumption, highest rejection of all kinds of impurities, highest resistance to water-borne micro-organisms and a long 
operating life. The fresh water produced by BLUE SPRING SERIES WP water purification systems is of superior quality 
surpassing the drinking water quality standards established by world-wide organizations such as W.H.O. Typically, the output 
water from these unrts contains as low as 60 ppm of dissolved solids when operated on brackish water and as low as 5 ppm 
of dissolved solids when operated on most city waters. Unlike ion-exchange deionization systems which remove only dissolved 
salts, the BLUE SPRING reverse osmosis units indiscriminately remove all kinds of impurities, regardless of their nature or the 
source. The output water generally contains less than 10 colonies of bacteria per milliliter, and it is free of all particulate and 
organic matter. BLUE SPRING's high-efficiency design results in an incredibly 
low energy consumption of only 1.1 kwh per cu. meter of purified water 
produced. Also, the consumption of raw water Is held down to only 1.3-1.5 cu. 
meter per cu. meter of purffled water. Such low water and energy consumption 
combined with long operating life of reverse osmosis modules result in excep­
tionally low operating costs. 
BLUE SPRING WP-SERIES water purification systems are designed for heavy­
duty, continuous operation. Every precaution is taken to assure long. trouble­
free performance from the units. All materials of construction are specially 
selected for corrosion-resistance to water and to the operating environment. 
The frame is constructed of corrosion-resistant, welded aluminum, instead of 
painted steel. The functional parts and the piping are made of corrosion-resis­
tant stainless-steel or space-age polymeric materials. The units include high-
capacity, cartridge-type filter elements. Additional pre-treatment is available to 
overcome deficiencies in local water supply. The units also contain our time­
proven membrane cleaning system with easy-to-operate front-panel controls. 
This helps maintain the purity of output water and assures top purification 
performance from the units, year after year. 
The units feature an er$lonomic control panel with up-to-date instrumentation 
which includes two on-line purity meters, two pressure gauges, two flow meters, 
an elapsed time meter, a 7-day program timer with battery back-up, a 50-minute 
count-down timer, an automatic level controller for product water reservoir. And 
for added safety during unattended operation, the system has a three-way 
safety shut-down mechanism with front-panel indication of fault condition. 
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CONTROL PANEL FOR WP UNITS 

BLUE SPRIt'JG SERIES WP water purification systems can provide you with a low-cost, reliable source of purified water. And 
they are backed by BLUE SPRING CORPORATION, the world's most trusted name in water purification since 1980. 

SPECIFICATIONS 

SYSTEM WP-170 SYSTEM WP·280 SYSTEM WP·400 SYSTEM WP-500 SYSTEM WP-l000 
DIMENSIONS 2O'W x 26'0 x 48'H 2O'W x 26"0 x 48'H 2O"W " 30"0 x 48"H 26"W x 38"0 x 48"H 32'W x 38"D x 48"H 

SHIPPING WT. 26Slbs 3251bs 365lbs 650lbs 840lbs 

ELECTRICAL 117 VAC/50 Hz 117 VAC/50 Hz 230 VAC/50 Hz 230 VAC/50 Hz ~~ VAC/6/J Hz 
1 ph/8.S A 1 phl11 A 1 ph/8 A 3 phIS.SA 3 h/11A 

PLUMBING \1'2- FPT Unions tor v:;t FPT Unions for 3'.- FPT Unions for 3'.- FPT Unions for 1" FPT Unions for 
feed,output and reject feed,output and reject feed,output and reiect feed,output and reject feed,output and reject 
lines lines Jines lines lines 

CAPACITY 10 Ipm .±. 10% 181pm .±.10% 2SIpm .±.10% 38lpm .±. 10% 60 Ipm .±. 10% 

Outout measured with 500 opm salt in feed water. About 20% lower capacity, using brackish water feed. 

FEED WATER I~~ Ipm a1 2O-75cfSi I~~ Ipm a1 2O-7ScfSi 34lpm at 2O-75cfSi I~ Ipm at 2O-7S I~ Ipm at 2()'75cfsi 
ressure,5-45° ressure,5-45° Ipressure,5-45° si pressure,5-45 °C ressure 5-45 0 

PERFORMANCE Removes 9()..98% of salts, > 99.5% of part~ulate matter, orQanics, bacteria etc., from feed water 
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Ideal for desalinating brackish 
water to produce drinking water, 
also for purifying city water for 
producing hi~h-furity water for in­
dustrial, medica uses ... 
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COMPACT SIZE II GIANT 10-60 LPM OUTPUT 

• PORTABLE SOURCE OF HIGH-QUALITY WATER FREE OF PARTICULATES, 
CHEMICAL CONTAMINANTS, BACTERIA AND ALL OTHER IMPURITIES 

• ADVANCED TECHNOLOGY, REVERSE OSMOSIS DESIGN 

• FULLY AUTOMATIC OPERATION WITH PROGRAM TIMER, LEVEL-CONTROL 

• ON-LINE PURITY METERS, PRESSURE GAUGES, FLOW METERS, ELAPSED 
TIME METER, COUNT-DOWN TIMER, OTHER INSTRUMENTATION 

• THREE-WAY PROTECTION AGAINST CATASTROPHIC FAILURE 

• STAINLESS-STEEL PUMp, GAUGES, CORROSION-RESISTANT PIPING 

• EASY-TO-USE, FOOL-PROOF CLEANING/SANITIZING SYSTEM 

BLUE SPRING CORPORATION 
8101 CLYBOURN AVENUE 
SUN VALLEY CA 91352 

PHONE: (818) 767-3116 
FAX: (818) 767-1470 

YOUR LOCAL REPRESENTATIVE 
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5951 CLEARWATER DRIVE 
MINNETONKA, MINNESOTA 55343 U.S.A. 

(15 miles west of Minneapolis airport) 
TELEX: 29-0847-0SMONICS MTKA 

PtiONE: 612/933-2277 dh 
SPECIALISTS REVERSE OSMOSIS. ULTRAFILTRATION. PURE WATER SYSTEMS 

Mr. Steven G. Swanback 
JOHN CAROLLO ENGINEERS 
450 North Wiget Lane 
Walnut Creek, CA 94598 

3 May 1990 

Re: Cambria Community Services District 

Dear Steve: 

Thank you for your telephone call and letter of 1 May 1990. Your 
interest in the systems designed and manufactured by Osmonics is 
greatly appreciated. 

Referencing our discussions, we have used our reverse osmosis 
.worksheet to predict water quality using membrane treatment for 
each water supply. Printouts have been attached for your 
reference. To meet your requirement for total dissolved solids 
requires the use of a fairly tight pored membrane. A true 
nlinofil tration 'membrane will not meet· your requirement for total 
disjol~ed soltd~ less than 100 mg/l. We recommend our Osmo SR or 
PR membrane for this application. These membranes are larger 
pored versions of our high rejection CA membranes and are com­
patible with chlorine and other disinfectants. This is an impor­
tant consideration in effluent treatment systems. Biological 
foulants are often seen to cause membrane fouling. It is impor-

. tant that these foulants be controlled. 

Proper pretreatment of any membrane system is essential for op­
timum system performance. We recommend the use of a good dual 
media prefilter to remove feed water sediment. Our Osmonics dual 
~edia filters use manganese greensand and anthracite. This 
provides the dual function of oxidizing materials in the feed 
such as iron while providing an excellent filtration bed. In ad­
dition, to maximize the recovery acid addition is recommended. 
At a feed pH of 5.5 we predict recoveries of 85% or greater are 
possible. Pilot testing will determine the maximum recovery pos­
sible. 

We estimate the uninstalled capital price for a system sized to 
treat 500 gpm from either source at $300,000 - $350,000. This 
pricing includes dual media prefilters and skid mounted RO system 
complete with pumps, motors, motor starters, automatic acid feed 
system, complete intrumentation and control functions (controlled 
by Allen Bradley processor), cartridge prefilters, membrane ele­
ments and housings. Since 500 gpm is the largest size that can 
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be placed on a single skid, a system sized to treat 1000 gpm 
would be approximately double the price. Operating costs for 
either system have been calculated at about $0.68 per 1000 gal­
lons produced. A spread sheet showing these calculations has 
also been attached. 

Osmonics has available a number of pilot test systems for 
evaluating processes. Most of these systems are sized to produce 
about 10 gpm of permeate. The systems are designed to operate 
with several membrane elements (sepralators) and approximate per­
formance in a full size system. Each system is a complete skid 
mounted system ready for immediate installation on shipment. 
These systems are designed for variable flow and pressure opera­
tion and can be operated at recoveries in excess of 95%. These 
systems are perfect for evaluating your process. The rental 
price for our Osmo 80B-PES systems is $4000 per month plus the 
purchase price of the sepralators ($2608 total). Therefore, the 
price for a three month pilot system rental would be 3 x $4000 + 
2608 = $14,608. Included in the rental price is a separate CIP 
cleaning skid and one day of onsite start up supervision and 
operator training by an Osmonics factory engineer. We of course 
remain available throughout the lease period to provide consult­
ation. 

We hope that you find this information complete. Please contact 
us with any questions. We look forward to working with you. 

Sincerely, 

OSM~=--~{ [-
Kevin T. Finkenbiner 
Sales Engineer 
Engineered Products and Systems 

Encl. ROWS Worksheets 
Operating Cost Spreadsheet 
Osmonics General Brochure 
Annual Report 
Filtration Spectrum 



( REVERSE OSMOSIS WORK SHEET By KTF 
eed Concentration(Cf) ppm Date 05-03-1990 

Job CAMBRIA - TREATED EFFLUENT 

:ation 

Ca++ 
'=ig++ 

K+ 

As 
Ion 

59 
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o 

As 
CaC03 
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o 

Operating conditions: 

Anion 

HC03-
S04= 
Cl­
N03-
F-

As 
Ion 

366 
77 

191 
3 
o 

As 
CaC03 

300 
80 

269 
2 
o 

pH Adj 

110 
270 

pH= 6.0, Recovery: 75%, Temperature: 77 F 

Operating Pressure is 420psi for PR,SR,HR and 225psi for PA membranes 

;alt C_feed Cc(PR) Cc(SR) Cc(HR) Cc(PA) Cp(PR) Cp(SR) Cp(HR) Cp(PA) 

CaS04 148 563 573 579 581 8.9 5.8 3.6 2.9 
;a(HC03)2 0 0 0 0 0 0.0 0.0 0.0 0.0 
laCl 269 865 934 984 1039 70.9 48.1 31. 3 13.1 

NaHC03 79 266 283 295 306 17.2 11.6 7.5 3.9 
lIIa2S04 0 0 0 0 0 0.0 0.0 0.0 0.0 
, (;12 0 0 0 0 0 0.0 0.0 0.0 0.0 

- .. :" (HC03 ) 2 30 106 111 115 117 5.1 3.4 2.2 1.5 
MgC12 0 0 0 0 0 0.0 0.0 0.0 0.0 
IgS04 123 470 477 483 485 7.4 4.8 3.0 2.4 
Ig(N03 )2 2 5 7 7 7 1.5 1.1 0.7 0.7 

'rotal 652 2275 2384 2463 2535 111. 0 74.7 48.4 24.5 

(PR) (SR) (HR) (PA) 

~stimated osmotic pressure of concentrates are (psi): 
~stimated osmotic pressure of averages are (psi) 

20 
13 

21 
14 

~02 concentration in feed, concentrate, and permeate is 220 ppm 

-rhe Actual pH of the feed: RAW 7.3 Adjusted: 6.0 
The Saturation pH of the feed: RAW 7.2 Adjusted: 7.7 

(PR) (SR) (HR) 

-:'he actual pH's of the concentrates are 6.5 6.6 6.6 
['he saturation pH's of the concentrates are 6.6 6.6 6.5 

'1.'he actual pH's of the averages are 6.3 6.4 6.4 
-:'he saturation pH's of the averages are 7.0 6.9 6.9 

\ actual pH's of the permeates are 5.3 5.2 5.0 
;,"ihe saturation pH's of the permeates are 9.5 9.8 10.2 

Percentage of Saturation of CaS04 in Concentrate : 32 % 

T" ~ ~rAI.ING PROBLEM FOR CaC03 ON THIS WATER! 

22 
14 

(PA) 

6.6 
6.5 

6.4 
6.9 

4.7 
10.5 

23 
15 
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i '1ation 

-Oa++ 
19++ 
"a+ 
K+ 

As 
Ion 

59 
38 

160 
o 

As 
CaC03 

148 
156 
349 

o 

Operating conditions: 

Anion 

HC03-
S04= 
C1-
N03-
F-

As 
Ion 

366 
77 

191 
3 
o 

As 
CaC03 

300 
80 

269 
2 
o 

pH Adj 

44 
336 

pH: 5.5, Recovery: 75%, Temperature= 77 F 

Operating Pressure is 420psi for PR,SR,HR and 225psi for PA membranes 

3a1 t C_feed Cc(PR) Cc(SR) Cc(HR) Cc(PA) Cp(PR) Cp(SR) Cp(HR) Cp(PA) 

CaS04 148 563 573 579 581 8.9 5.8 3.6 2.9 
-;a(HC03 )2 0 0 0 0 0 0.0 0.0 0.0 0.0 
'aCl 269 865 934 984 1039 70.9 48.1 31. 3 13.1 

NaHC03 44 148 157 164 170 9.6 6.5 4.2 2.1 
1\)a2S04 35 134 136 138 138 2.1 1.4 0.9 0.7 
,- ~12 0 0 0 0 0 0.0 0.0 0.0 0.0 
,h;(HC03 )2 0 0 0 0 0 0.0 0.0 0.0 0.0 
MgC12 0 0 0 0 0 0.0 0.0 0.0 0.0 
.lgS04 153 586 596 602 604 9.2 6.0 3.8 3.0 
ig(N03 )2 2 5 7 7 7 1.5 1.1 0.7 0.7 
----------------------------------------------------------------------------
'('ota1 652 2302 2402 2475 2541 102.2 68.8 44.5 22.6 

(PR) (SR) (HR) (PA) 

~stimated osmotic pressure of concentrates are (psi): 19 20 21 22 
,stimated osmotic pressure of averages are (psi) 12 13 13 14 

";02 concentration in feed, concentrate, and permeate is 285 ppm 
• 

The Actual pH of the feed: RAW 7.3 Adjusted: 5.5 
The Saturation pH of the feed: RAW 7.2 Adjusted: 8. 1 

(PR) (SR) (HR) (PA) 

\'he actual pH's of the concentrates are 6.0 6.1 6.1 6.1 
rhe saturation pH's of the concentrates are 7.0 7.0 6.9 6.9 

1:he actual pH's of the averages are 5.8 . 5.9 5.9 5.9 
~he saturation pH's of the averages are 7.4 7.3 7.3 7.3 

~ actual pH's of the permeates are 4.9 4. 7 4.5 4.2 
rhe saturation pH's of the permeates are 9.8 10.1 10.5 10.8 

Percentage of Saturation of CaS04 in Concentrate : 32 % 

~ ~~~ 



REVERSE OSMOSIS WORK SHEET By KTF r 
t eed Concentration(Cf) ppm 

-------------------------
Date 05-03-1990 

Job CAMBRIA - TREATED EFFLUENT 

.ation 
As 
Ion 

As 
CaC03 

----------------------
.C.a++ 

,g++ 
.... ·a+ 
K+ 

59 
38 

160 
o 

148 
156 
349 

o 

Operating conditions: 

Anion 

HC03-
S04= 
Cl­
N03-
F-

As 
Ion 

366 
77 

191 
3 
o 

As 
CaC03 

300 
80 

269 
2 
o 

pH Adj 

44 
336 

pH= 5.5, Recovery= 85%, Temperature= 77 F 

Operating Pressure is 420psi for PR,SR,HR and 225psi for PA membranes 

,alt C_feed Cc(PR) Cc(SR) Cc(HR) Cc(PA) Cp(PR) Cp(SR) Cp(HR) Cp(PA) 

CaS04 148 909 934 952 958 13.2 8.7 5.5 4.4 
, -a(HC03)2 0 0 0 0 0 0.0 0.0 0.0 0.0 

aCl 269 1256 1415 1540 1686 95.4 67.4 45.2 19.6 
NaHC03 44 220 243 260 276 13.2 9.2 6.1 3.2 
Na2S04 35 216 223 227 228 3.1 2.1 1.3 1.1 

t C12 0 0 0 0 0 0.0 0.0 0.0 0.0 
"-,,,,(HC03)2 0 0 0 0 0 0.0 0.0 0.0 0.0 
MgC12 0 0 0 0 0 0.0 0.0 0.0 0.0 

gS04 153 945 971 990 996 13.7 9.0 5.7 4.6 
:g(N03)2 2 7 9 11 11 1.7 1.3 1.0 1.0 
----------------------------------------------------------------------------
Total 652 3552 3794 3980 4156 140.3 97.6 64.8 33.8 

(PR) (SR) (HR) (PA) 

:stimated osmotic pressure of concentrates are (ps i) : 29 32 34 36 
.:stimated osmotic pressure of averages are (psi) 17 19 20 21 

~O2 concentration in feed, concentrate, and permeate is 285 ppm 

'!'he Actual pH of the feed: RAW 7.3 Adjusted: 5.5 
The Saturation pH of the feed: RAW 7.2 Adjusted: 8.1 

(PR) (SR) (HR) (PA) 

~he actual pH's of the concentrates are 6.2 6.2 6.3 6.3 
'he saturation pH's of the concentrates are 6.6 6.6 6.5 6.5 

"'.he actual pH's of the averages are 6.0 6.0 6.0 6.1 
-he saturation pH's of the averages are 7 . 1 7.0 7.0 7.0 

( actual pH's of the permeates are 5.0 4.8 4.7 4.4 
be saturation pH's of the permeates are 9.5 9.8 10.1 10.4 

Percentage of Saturation of CaS04 in Concentrate = 50 % 

.. , t_ 
ro~ ~ou "'''lIRe CaC03 Scaling problems, based on LSI. 



( REVERSE OSMOSIS WORK SHEET By KTF 
feed Concentration(Cf) ppm Date 05-03-1990 

Job CAMBRIA - EXTRACTION WELL 

'~ation 

~a++ 
~g++ 

"a+ 
K+ 

As 
Ion 

77 
50 
55 
o 

As 
CaC03 

193 
205 
120 

o 

Operating conditions: 

Anion 

HC03-
S04= 
Cl­
N03-
F-

As 
Ion 

378 
63 

101 
o 
o 

As 
CaC03 

310 
66 

142 
o 
o 

pH Adj 

120 
255 

pH= 6.0, Recovery= 75%, Temperature= 77 F 

Operating Pressure is 420psi for PR,SR,HR and 225psi for PA membranes 

Salt C_feed Cc(PR) Cc(SR) Cc(HR) Cc(PA) Cp(PR) Cp(SR) Cp(HR) Cp(PA) 

CaS04 193 735 747 756 759 11. 6 7.5 4.7 3.8 
;a(HC03)2 0 0 0 0 0 0.0 0.0 0.0 0.0 
~aCl 120 385 415 438 462 31.6 21. 4 13.9 5.8 
NaHC03 0 0 0 0 0 0.0 0.0 0.0 0.0 
Na2S04 0 0 0 0 0 0.0 0.0 0.0 0.0 

C12 0 0 0 0 0 0.0 0.0 0.0 0.0 
,;lg (HC03 ) 2 120 420 440 455 463 20.2 13.4 8.6 5.8 
MgC12 22 77 81 83 85 3.7 2.5 1.6 1.1 
19S04 63 240 244 247 248 3.8 2.5 1.5 1.2 
~----------------------------------------------------- ----------------------
Total 517 1857 1928 1978 2016 70.9 47.3 30.4 17.8 

(PR) (SR) (HR) (PA) 

Estimated osmotic pressure of concentrates are (psi): 
Estimated osmotic pressure of averages are (psi) 

14 
9 

15 
9 

C02 concentration in feed, concentrate, and permeate is 240 ppm 

fhe Actual pH of the feed: RAW 7.1 Adjusted: 6.0 
The Saturation pH of the feed: RAW 7.1 Adjusted: 7.5 

(PR) (SR) (HR) 

The actual pH's of the concentrates are 6.5 6.6 6.6 
fhe saturation pH's of the concentrates are 6.4 6.4 6.4 

The actual pH's of the averages are 6.4 6.4 6.4 
...:,rhe saturation pH's of the averages are 6.8 . 6.8 6.8 

·p~-e actual pH's of the permeates are 5.3 5. 1 4.9 
\ .a saturation pH's of the permeates are 9.4 9.7 10.1 

.'ercentage of Saturation of CaS04 in Concentrate = 42 % 

IOTICE: THERE IS A SCALING PROBLEM FOR CaC03 ON THIS WATER! 
- -- . 

15 
10 

(PA) 

6.6 
6.4 

6.4 
6.8 

4.7 
10.4 

16 
10 



r REVERSE OSMOSIS WORK SHEET By KTF 
\7eed Concentration(Cf) ppm Date 05-03-1990 

Job CAMBRIA - EXTRACTION WELL 

~ation 

Ca++ 
~4g++ 

Ja+ 
K+ 

As 
Ion 

77 
50 
55 
o 

As 
CaC03 

193 
205 
120 

o 

Operating conditions: 

Anion 

HC03-
S04= 
C1-
N03-
F-

As 
Ion 

378 
63 

101 
o 
o 

As 
CaC03 

310 
66 

142 
o 
o 

pH Adj 

48 
327 

pH: 5.5, Recovery: 75%, Temperature: 77 F 

Operating Pressure is 420psi for PR,SR,HR and 225psi for PA membranes 

C_feed Cc(PR) Cc(SR) Cc(HR) Cc(PA) Cp(PR) Cp(SR) Cp(HR) Cp(PA) 
~-------------------------------------------------------------------------~-

CaS04 
';a(HC03)2 
laCl 
NaHC03 
Na2S04 
- C12 
.• .,;(HC03 )2 
MgC12 
4gS04 

193 
o 

120 
o 
o 
o 

48 
22 

135 

735 
o 

385 
o 
o 
o 

169 
77 

514 

747 
o 

415 
o 
o 
o 

177 
81 

523 

756 
o 

438 
o 
o 
o 

183 
83 

529 

759 
o 

462 
o 
o 
o 

186 
85 

530 

11. 6 
0.0 

31. 6 
0.0 
0.0 
0.0 
8.2 
3.7 
8.1 

7.5 
0.0 

21. 4 
0.0 
0.0 
0.0 
5.4 
2.5 
5.3 

4.7 
0.0 

13.9 
0.0 
0.0 
0.0 
3.5 
1.6 
3. 3 

3.8 
0.0 
5.8 
0.0 
0.0 
0.0 
2.3 
1.1 
2.7 

----------------------------------------------------------------------------
Total 517 1880 1943 1988 2022 63.1 42.1 27.1 15.7 

(PR) (SR) (HR) (PA) 

Estimated osmotic pressure of concentrates are (psi): 
~stimated osmotic pressure of averages are (psi) 

13 
8 

14 
9 

C02 concentration in feed, concentrate, and permeate is 312 ppm 

rhe Actual pH of the feed: RAW 7.1 Adjusted: 5. 5 
The Saturation pH of the feed: RAW 7.1 Adjusted: 7.9 

(PR) (SR) (HR) 

The actual pH's of the concentrates are 6.0 6.1 6.1 
The saturation pH's of the concentrates are 6.8 6.8 6.8 

The actual pH's of the averages are 5.9 5.9 5.9. 
The saturation pH's of the averages are 7.2 7.2 7.2 

;"'he actual pH's of the permeates are 4.8 4.6 4.4 
( : saturation pH's of the permeates are 9.7 10.1 10.4 

?ercentage of Saturation of CaS04 in Concentrate : 42 % 

'10 Scaling Problem for CaC03 
-- "'-- ("1..."C!n.L1 

14 
9 

(PA) 

6.1 
6.8 

5.9 
7.2 

4.2 
10.7 

15 
9 



REVERSE OSMOSIS WORK SHEET By KTF [ 
'eed Concentration(Cf) ppm 
._------------------------

Date 05-03-1990 
Job CAMBRIA - EXTRACTION WELL 

As As As As 
~ation Ion CaC03 Anion Ion CaC03 pH Adj 
---------------------- -------------------------------

::9a ++ 77 193 HC03- 378 310 48 
19++ 50 205 S04= 63 66 327 
l~a+ 55 120 Cl- 101 142 
K+ 0 0 N03- 0 0 

F- 0 0 

Operating conditions: pH= 5.5, Recovery= 85%, Temperature= 77 F 

Operating Pressure is 420psi for PR,SR,HR and 225psi for PA membranes 

3alt C_feed Cc(PR) Cc(SR) Cc(HR) Cc(PA) Cp(PR} Cp(SR} Cp(HR) Cp(PA} 

CaS04 193 1186 1219 1243 1251 17.2 11. 3 7.2 5.8 
~a(HC03)2 0 0 0 0 0 0.0 0.0 0.0 0.0 
,aCl 120 559 629 685 750 42.4 30.0 20.1 8.7 
NaHC03 0 0 0 0 0 0.0 0.0 0.0 0.0 
Na2S04 0 0 0 0 0 0.0 0.0 0.0 0.0 

C12 0 0 0 0 0 0.0 0.0 0.0 0.0 
,(,g (HC03 ) 2 48 257 278 293 303 11. 5 7.8 5.1 3.5 
MgC12 22 117 127 134 138 5.2 3.6 2.3 1.6 
19S04 135 829 853 869 875 12.0 7.9 5.0 4.0 

Total 517 2948 3106 ~224 3316 88.4 60.6 39.8 23.6 

(PR) (SR) (HR) (PA) 

Estimated osmotic pressure of concentrates are (psi): 
Estimated osmotic pressure of averages are (psi) 

20 
12 

22 
13 

C02 concentration in feed, concentrate, and permeate is 312 ppm 

the Actual pH of the feed: RAW 7.1 Adjusted: 5.5 
'fhe Saturation pH of the feed: RAW 7. 1 Adjusted: 7.9 

(PR) (SR) (HR) 

The actual pH's of the concentrates are 6.2 6.3 6.3 
The saturation pH's of the concentrates are 6.6 6.6 6.6 

The actual pH's of the averages are 6.0 6.0 6.1. 
The saturation pH's of the averages are 6.9 . 6.9 6.8 

.I''-e actual pH's of the permeates are 4.9 4.7 4.6 
( 

saturation pH's of the permeates 9.4 9.8 10.1 \ .il are 

.'ercentage of Saturation of CaS04 in Concentrate = 66 % 

23 
13 

(PA) 

6.3 
6.6 

6.1 
6.8 

4.4 
10.4 

24 
14 

Small Changes in pH, Alk, Ca may cause CaC03 Scaling problems, based on LSI. 
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COST OF OPERATION SPREADSHEET 
Version AMT-0190 

BASIC OPERATING PARAMETERS: 

Flow Rate Water Produced (gpm) : 

Capital Costs 

Common Operating 
Costs 

Other 

RO 
Twin 
Mixed 

Labor 
Water 
Sewer 

Hours 

Bed DI 
Bed DI 

($/hour) : 
($/1000 gal feed) : 
($/1000 gl waste): 

per day Operation: 

425 

250,000 
0 
0 

15 
0 
0 

24 



RO COST OF OPERATION DATA 

General 

Sepralator 
Replacement 

Power 

Prefilters 

2-Pass RO (Y or N) 

Number of Sepralators: 
Replacement Cost/Sep ($): 
Sepralator Life (Years): 

RO Recovery (%): 
Operating Pressure (psi): 
Recycle (gpm) 
Pump Efficiency (%): 
Motor Efficiency (%): 
Power Cost ($/KWH): 

Number of Prefilter TIES: 
Filter Life (Days): 
Cost Per TIE ($): 

Acid Injection Acid Injected (ppm S04): 
% Sulfuric Acid Purchased: 
Cost Per Gallon Acid ($): 

Flocon Injection Dosage of Flocon (ppm): 
Cost Per Gallon Flocon ($): 

Cleaning FI Oz Cleaner/Gal Solution: 
Vol. Cleaning Soln. (gallons): 
Cost Per Gallon Cleaner ($): 
Cleaning Frequency (Weeks): 

Labor Labor per day (hours): 

Other Other Costs ($/1000 gal): 

N 

72 
792 

3 

85 
400 

20 
60 
90 

0.06 

100 
14 

2.25 

230 
93 

1 

o 
15 

2 
2000 

11 
12 

0.5 

o 



r COST OF OPERATION SUMMARY 

RO ($/1000 gal Perm.) 

Sepralator Replacement: 
Power: 
Prefilters: 
Acid: 
Dispersant: 
Cleaning: 
Labor: 
Water & Sewer: 
Other: 

TOTAL $/1000 Gal Perm. 
TOTAL $/Day 

$0.09 
$0.39 
$0.03 
$0.16 
$0.00 
$0.01 
$0.01 
$0.00 
$0.00 

$0.68 
$419 



PERMEATION 
Technologies Inc. 

May 11, 1990 

John Carollo Engineers 
450 North Wiget Lane 
Walnut Creek, CA 94598 

Attn: Mr. Steven G. Swanback 

Ref: Reverse Osmosis Wastewater Treatment Plants 
Cambria Community Services District 

Gentlemen: 

The following information is provided in reference to your letter 
dated April 30, 1990. 

1. Estimated installed cost for a 500-gpm plant is $900.000. Refer 
to the attached scope of supply for equipment. The cost does 
not include civil works, building, wells, well piping, storage 
tanks etc. 

2. Estimated installed cost for a 1000-gpm pl~nt is $1,600,000. 

3. The permeate (process effluent) quality is less than 100 mg/l. 
Refer to the attached computer projections at start and 3-year. 

4. Refer to the attached computer projections. for reject (concentrate) 
quality. 

5. The reject volume is set at 15% of the feed. 

6. The recommended pilot unit size is 10,000 gpd. Approximate cost 
will be $20,000. The major operating cost will be that of 
engineering services, evaluation and report preparation. The 
direct cost including the labor cost to operate the unit is not 
significant. 

7. Refer to attached Tables I,: II and III. All/costs are approximate. 

More information is required on raw water to define the exact 
pretreatment requirement. If you have any questions, please free 
to call me. 

Very truly yourtt 

Gsa fi? Bt}~~ 
President 

cc: Cambria Community Services District 
1706 LASUEN ROAD. SANTA BARBARA, CA 93103 
PHONE: (805) 965·0910 FAX: (805) 683·1763 



PERMEATION 
Technologies Inc. 

r'.Rr~.r Hc:BJI<lfCNr 

l-- cQdg\Jlant feed sYstem COflslstlng eli 

I 
(llp\:l:':."ri.nq DUIflDS (l I.JOF~I~at1.l1r:]. 

m t:< tanl< 

lCJl"- lnstrurnpntatl(Jf1 and control':;, 

. -. lIH? ter-lnq rJurnns (1 opera t i.f1Q • 

L - Hll ~< I:anl< 
! 101:- inc;trumefltatllJn dnd controls 

l- 1l)I?dl.d tlltl~at.lOn svstern cnnslstin9 of 

lsel- medi_a filters 
hd'~ j, htd,;tl nurnr; 

llot- InstrulnentatllJn and corltrols 

standby) 

standby) 

1- sodIum blsulflte teed svstem COflsistlnq of 

Ineterlnq pUlnos (1 operatinq~ standbv) 
!,- (()l X tank 

lll)t·· lrlstnJmelltatlon ctnd contt"!:Jls 

dflLl "sealant teelJ SY5teITI CCH1';lStlf1q of 

) -
meter'lnq (Jum;)s (1 oIH2r-atlnq. 

011X tank 
llot- lilstrumentatlon and controls 

1- aCId teed system consisti!lg of 

standby) 

1 .-
meterlr!9 pumos (1. o[,)erc.ii:lng. 1 stanrihv) 
day tank 

t··· 
1-­

llot-

bulk storage tank (5()-day) 

tr~dnster- pumQ 

lnstrumentation and controls 

2+ 5 micron cartridge filters (1+ operating~ 1 standby) 

2~ hlq!1 oreSS1Jre pumps (1+ operating, 1 standbY) 

1. RD section COflsistinq of 

lset- memhrane elements 
lset- pressure tubes 
llot- ss/ovc headers 



PERMEATION 
Technologies Inc . 

.L cleqdsl f1.E?I~ compll-?te wtth alr" biowl::?r-s and Pc-lock in9 

L ~;Dda'-<7lsh ff:7'p.d system con5ist:lng of 

1-

1 1 u t··· 

meterlnq ot.Jmps (1 ooeratlnq. 
III 1)( tank 
LI"lstrunlentaticln ~I,d contr"ols 

1.. (: ipanllll~.! system cC"lnSistlnq 0'1 

t<'~.,?C:l r'culatlU/l Dump 

! 5 rnicl~o[l cdTtr,idqe f11 rEH" 

)-- mIX tan).-

1101"- lrlstrl.lment"..tion and controls 

l lof 

JDt Jllstnunenr.S 

1. 10 t·- s tn.JC tur"a 1 51-: ujs 

L standbv) 

1.- conlrol Danel wli:tl orogrammable loqic controller 

llot·- elp.clrJcal (starter-s. transforfners. switches. l1.ghts 
~tc. 

olant: )f'"IsL.dllatlull 1.11 d sLJJ.Lat]le tlUj Idlnq 

Dower And ~tlemicals 

pl[).lnq and electr-lC:al connectlons 

st-artuD anci commissioning 

operatlon and maintenance 

chlorlnation system 

speci.al pretreatnlent of the raw water if required 

permits 



PERMEATION 
Technologies Inc. 

I A I:JL I=-

SUU -GP~'1 lr)()()-(3P~1 

' ..... _. t'Q.f'I,J~~IT _f3..Q. PI~·'3Hl __ ..... ___ .. 
DP-rmt-:'a t i-:: 

t" I Uhl\ l'lPIflI 

( U lltl ) 

dlJdll tV'llfHH) 

f·; res ':.;! J r- F' I n~.,)! I 

011.1 

1-:1.)2 ( pnrn I '* 
HecQver"v I °/:) 

f- ) (')w l q pm ,I 

UUA-ILtY(DOfnl 
rJr-pssur'(,? I' ps i) 
j "'I;iD~'r ,." I U("'-:'I f-: 

l1H 

L:U <' ( DUfTl 1 

FloWlllPro) 
DUd l Ltv (~1pnl) (aopr>!,. 

iJr"essul" (':! lOS 1. ) 

!)fll ".ipl')r 

: ' II ,: ',." ,., i i ,11 J : 1 rl r . ., I ;: l; H.l ! 

tut)!'::, dr"r'dv 

110. D't tub~s 

nC). 01 elem./tul.Jf-:' 

flU. ()t eiemer-Its 

riP Dumo: (Ii ooeratl.ng plus 1. standby) 

rDH (PSl. ') 

I:JHP 
motor- tlo 

r-)I)wer cDnSlJmnt.) on (k~-J!)r·/dav): 

HP Dumps 

CherHlc:a15 cnnsurnptl.on( lb./d"'lY) 

chlorine 
coagu 1 an t ( SOl. i 
polymer 
acid(93 I. H2S04) 
anti-scaJant(351.1 
sodil,m bisulfide(97.51 
soda-ash 

'JUt) 

/ :;:"Oc)ou 

1. 1)1 ) 

11.." 

',j t I. j) 

.25u ( <' .)) 

1 (H)O 

1.44()I)OO 
l \)i) 

.I () 

. j 17.:, I 
LjO(...:.3i 

8:0 

Stl8 1J.76 
Refer' tn attached 

61) 6U 

bH 6fJ 
/.l-I.~, /.1-1.::'. 

30-SI) 30-50 

tl8 J./6 
SOOO 5000 
<100 lUO 

6. 'I 10.4 

J.d: ll:b ,:'6: ~4 : 12 
.~)6 72 

4 4 
14 t f '288 

1+1 <..:~ + 1 
:) :-J() :550 
l6U 160 
200 200 

:308~"S 6166 

58 116 
290 580 

36 . 72 
18/,5 3730 

20 40 
36 72 

120 240 

*bracketpd values arp cost-degasification and soda-ash feed(cH adj.) 



PERMEATION 
Technologies Inc. 

IA8U,: I I 
Wlj£;H.81.!l'Jr;> .. I;~lCj.L£B_Rf:!I:JE::.:rJ;fiS. 

(5()0-GPM RO PLANT) 

CONSlJI1PT ION UN I [ 

1.:IJtU., 'l>. .J l.)0Y .. UC;>C!'):GAL, j)H I I. Y 
flow~r(kwh) 

HP Dumn I).t-)i) 

hnns t· ()1J(I1P n. UH 

L 11F,.tfn ltd I S jill ) 

f-JJ~~! t; r "~';-l t 
r: h 1 Ol~' lnr:-~ 
coa.n 1 • ( :)(}~.: 1 (,I. ',i! \ 

Dol -ym. ( ~~()/: ) (). He) 

r~t:7.v§'r_5e. ~Jsm9.~} .. s 
H2SD4 (Or\/,) ,). UC\ 
all t: 1 Sf: ( ; ~,,\:,: ) l . ~-1{) 

s.od. !J~S( ';;:',). '.tu 
C iE'Alilllfl 

P 9 ~,.t7. __ l;..I:" ~.? ;: 
SOd-1'- 0::15h 

f-lemhr-. HF'::!o 1 • 
Su 1 i 1 • HE> D i . 

lotai Uper'atlll9 Lost 

Anrlual12ecl Caoltal Cost 

".sOD,:') 
hO:,_~ 

5cl 
'~?9{ ) 

.)6 

Lbt1::"1 

20 

120 

fOt- R() system irlC"luding 
installation. start-un & 
commlss10nina. and tra(nlnn 
tJLJt exclLJdtna civil worh~. 

bui Idlno. t"ells. t.r..:3.nsm1.SS1,On 

lines. bOI~ster OLJmpS, storage 
tan's etc. (ar>p,,-x.) 

Totdl Cost 

4.28 
0.84 

U.UR 
O. 40 
0.1)5 

.::. . 59 
o. o:~ 
t).O~) 

O. 1. 1 

:~(4 h • l) 4 
'18. 16 

1. .:1 ,--) 
:J.e.. 

58. ()8 

2.9.U4 

93.25 
.:"0. 24 
14 47 
:'[3. f3 1) 

24.l)O 

12, 1 ~:l 1. 

1.:;, • 78 

7:~4 4"; 

984.49 

246.57 

1231.06 

OPERATING COSf. $ 

ANfjlJAL 

9<)02~ 

1.7578 

S:50() 

Zl 199 
10600 

-340:'56 
1.1038 

5282 
[0;01·2 

8760 

48()OO 

5760 

2MlOl39 

1. d'2 50 

359339 

90000 

4493.39 

O. :34 
O.O} 

O. l)2 

0.1.18 
i).04 

o. 13 
0.04 
0.02 
0.04 

U. 0.3 

O. Hi 
0. () :2 

1 1 t .6 it 
2 L • RO 

6. 5"7 
26.29 
13. 15 

42. 21 
13.69 

6 . 5:.5 
13 • ()4 

10. 86 

5~1 (::;7 
-.!-_J 

'/ 14 

. ... _, ... _--_. 
1 . () 1 .3.32.47 

9r). ~:.? 

().07 7.2.63 

1.36 445.6:;' 

0.35 111.61 

1.71557.23 

-------------------------------------------------------------------
no!:es: 1. Annual Dower and chemicals costs are based on 365 days per 

veal. 
2. 11embrane reolacement cost is based on a 3-year prorata 

lite. 
3. K-GAL= 1000 gallons of permeate 



PERMEATION 
Technologies Inc. 

fAI::lLE III 
QPJ;;.BELU NG .J;:OS L..E..8.EY:lM~lJ;J:1.~ 

(1000-GPM Ro PLANTI 

UNIT CONSUMPTION OPERATING COST. $ 

._._._ .... __ ._ . .c.:g;?J.,~ ____ .. LQe.'(_/..LOOO_:::GAL DA I L Y.BNNUBL ... .....LIS12.8L..,.!..f\.c::...RE._:::E.I 
Power' (kwt1) 

HP pump 0.08 
boost pumo 0.08 

!":11E"0l1Ca 1 os ( 1 b) 

rr_§:.t.cea t 
c:'hlorine 0.25 
C oag 1 • I 501. ) 0.20 

polym. (201.10.80 
fte v ~.c?_§L~O s.mQ2..L~ 

H2S04 (9.3·/.) 1).0:\ 
an tl.SC (3Si'.) 1.50 
sad. bis I 97i'.1. 40 
c 1 ea.n irlfl 

F::. os.t - tr e.i!.1. 
soda-ash 

~Iembr. Rep) . 
5u til.Rep). 

0.20 

lotal Dlrect Cost 

I,abor Costs(pro-rated) 

Mairltenance SupDiies 

Total ocerating Cost 
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l::04 

116 
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72 
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L~ () 

72 

2QU 
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installation, start-up & 
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but excluding civil works~ 
buildj_ng~ wells. transmission 
lines. booster pumps~ storage 
tanks etc. lapprx.l 

Total Cost 

4.28 
0.84 

0.08 
0.40 
0.05 

2.59 
0.03 
0.05 

0.17 

493.28 
96.32 

29.04 
ll6.16 
58.08 

186.50 
60.48 
28.94 
~) 7" 60 

48.00 

263.02 
31.56 

180048 
35156 

10600 
42398 
21200 

680;2 
22076 
10564 
21024 

17520 

96000 
11520 

1468.98 536 U8 

250.00 

90.00 32850 

0.34 
0.07 

0.02 
0.08 
0.04 

r). 1.3 
0.04 
0.02 
0.04 

0.03 

0.18 
0.02 

111.64 
21 . B() 

6.57 
26.29 
1,3 • 15 

4'2.21 
13.69 
6.55 

1.3.04 

10.86 

59.53 
7 . 1. 4 

l.Ol ~S:S2.4l 

0.17 ;j6.:,8 

0.06 20.37 

----.. ----.--... - .•. ----.••. --

1808.98 660278 1.24 409.42 

438.36 160000 0.31 99.21 

2247.34 820278 1. 55 508.63 
------------------------------------------------------------------

notes: 1. Annual power and chemicals costs are based on 365 days per 
year. 

2. Membrane replacement cost is based on a 3-vear prorata 
life. 

3. K-GAL= 1000 gallons at permeate 
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