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Table 3 –Design Criteria 

Design Parameter units value 
Average Product water flow million gallons per day (mgd) 3.00 

Average Influent total dissolved solids (TDS) 
a
 mg/L 29,000 

Maximum Influent total dissolved solids (TDS) mg/L 34,500 

Maximum Recovery – Reverse Osmosis1
st
 

pass
 b
 

% 50 

Percent of the Permeate from the 1
st
 pass 

feeding the 2
nd

 pass
c
 

% To be 
Determined 

Maximum Recovery – Reverse Osmosis 2
nd

 
pass 

% 90 

a
 TDS value provided by RMC. 

b
The exact recovery of the RO first pass will be dependant on the salinity of the groundwater in the plant 

influent. This assumption will be refined during the pre-design effort.  
c
The pre-design effort will also determine the water quality goals and these goals will determine the 

fraction of the permeate from the first pass of the RO which must go through a second pass. 

 
Projected product (aka permeate) water quality was determined based on the 
anticipated raw water quality as listed in Table 1.  The regulatory limit or goal for each 
parameter is listed in Table 1 as well.  As can be seen by a comparison of the 
permeate values and the goal/regulatory limit values, the projected product water 
quality will meet all of the regulatory requirements.   
 
The maximum groundwater Disinfection requirements will be met as shown in Table 4. 
 
Table 4 - Pathogen removal and inactivation by process 

 Pathogen log removal 

Process Giardia Cryptosporidium Viruses 
Pretreatment

a
 - - - 

RO membranes
b
 - - 2 

UV disinfection
d
 - - - 

Chlorine disinfection
c
 - - 2 

Total No removal No removal 4 
a
Cartridge filtration (disposable wound type, rated 5 microns).   Removal/inactivation credits for cartridge 

filters would need to be determined by challenge testing so the design basis achieves the maximum 
requirement in the absence of disinfection credit from the cartridge filters. 

b
The RO membrane is a low energy seawater type. Additional disinfection credit for the RO may be 

achieved through demonstration testing. 
c
Ct will be provided in the calcite contactors. 

d
Because there is a possibility for the Salinas River Surface Water Plant Project and the Desalination 

Plant project to share the same site, UV disinfection was considered as primary disinfectant for both 
plants. This disinfection option would allow the two plants to share the same UV facility. At this time, it 
is unsure whether both project will follow the same schedule and share the same UV facility. 

 

It seems unlikely that this groundwater is contaminated enough to require the 4-log 
virus removal requirement CDPH imposes for the worst quality groundwaters.  
Nevertheless, the proposed design has been engineered to meet this requirement in 
the hope that such a design will compensate for the compromises inherent in an 
expedited program for water quality assessment. 
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4 - SAMPLING 
 
  a) SUMMARY OF SAMPLING PERMITTING REQUIREMENTS 
 
Groundwaters that are not classified as GWUDI are subject to the EPA Groundwater 
Rule. 
 
• EPA Groundwater Rule (GWR) requires the following related to monitoring: 

o Triggered source water monitoring of fecal indicator(s) within 24 hours 
whenever a TCR routine sample is total coliform-positive.  Fecal indicator(s) to 
be monitored include E. Coli, enterrococcus, and/or coliphage.  If an initial fecal 
indicator sample is fecal indicator-positive and the State does not require 
corrective action1 based on the initial fecal indicator-positive sample, the GWR 
requires the PWS to collect five additional source water samples within 24-hrs 
of notification of the initial fecal indicator-positive sample.  If any of the five 
additional fecal indicator samples are fecal indicator-positive, the GWR requires 
corrective action1. 

o The State may require assessment source water monitoring for fecal indicators 
as needed at any time, which may be based on hydrogeologic sensitivity 
assessments (HSAs).  States may require corrective action1 for any fecal 
indicator-positive sample collected during assessment source water monitoring. 

 
EPA guidance for GWR provides the following risk factor summary and 
recommendations for type of fecal indicator to monitor regarding systems susceptible 
to assessment source water monitoring2 (Table 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
1
 PWS must implement one or more of the following: correct all significant deficiencies; provide an 

alternate source of water; eliminate the source of contamination; or provide treatment that reliably 
achieves at least 4-log treatment of viruses.  Furthermore, the system is required to notify the public 
served by the water system of any uncorrected significant deficiencies and/or source water 
contamination.  
2 Adapted from EPA, Ground Water Rule Source Assessment Guidance Manual, EPA 815-R-07-023, 

U.S. Environmental Protection Agency, Office of Water, July 2008. 
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Table 5 - Risk factor summary and recommendations for type of fecal indicator to 
monitor 

Risk Factor (Type of Aquifer) Recommended Fecal Indicatora 

Sensitive Aquifers (Karst, fractured 
bedrock, or gravel aquifers) 

E. Coli, Enterrococci, or Coliphage 

Aquifers in which viruses may travel faster 
and further than bacteria (alluvial or 
coastal plan sand aquifers) 

Coliphage 

Shallow unconfined aquifers (any aquifer 
type) 

Coliphage 

Aquifers with thin or absent soil cover 
(any aquifer type) 

E. Coli, Enterrococci, or Coliphage 

Wells previously identified as having been 
fecally-contaminated (any aquifer type) 

Based on historical contamination 

High population density combined with 
on-site wastewater treatment system 
(barrier island sand aquifers) 

Coliphage 

Other risk factors (any aquifer) E. Coli, Enterrococci, Coliphage 
a
E. Coli and Enterrococci are considered indicators of bacterial contamination and Coliphage is 

considered an indicator of viral contamination 

 
b) PROPOSED SAMPLING PLAN 

 
It is proposed to use existing monitoring well(s) or drill new monitoring well(s) in the 
180-ft aquifer near the proposed location of the well and sample there.   A brief 
hydrogeological study will be used to more specifically identify the boundaries of this 
well-field and determine the sites and depths for the monitoring wells. We will propose 
the number and sites of monitoring wells following consultation with the team’s 
hydrogeologists.  Monitoring is expected to continue for a one-year period.  Design will 
take place in parallel with the monitoring. The proposed sampling plan is presented in 
Table 6. 
 
Table  6 - Sampling Plan Summary 

Parameter 
Sampling 

Frequency 
Duration Time Frame 

Sampling 
Location 

Bacteriological Quarterly 
1 year 

 
Winter 2008 – 
Winter 2009 

Monitoring 
Wells 

Chemicals Identified 
through Vulnerability 
Assessment 

Quarterly 1 year 
Winter 2008- 
Winter 2009 

Monitoring 
Wells 

Iron and manganese Quarterly 1 year 
Winter 2008- 
Winter 2009 

Monitoring 
Wells 

General Physical 
and Chemical 
Properties 

Quarterly 
1 year 

 
Winter 2008- 
Winter 2009 

Monitoring 
Wells 
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5 – SANITARY SURVEY 
 
  a) SUMMARY OF PERMITTING REQUIREMENTS 
 
• CDPH Source Water Assessment (SWA) Requirements 

o Location of Drinking Water Source 
o Delineation of protection zones for groundwater 
o Identification of possible contaminating activities (PCAs) 
o Determination of PCAs to which source water most vulnerable 
o Assessments of new drinking water sources by public water systems 

 
 

For groundwater sources, the Source Water Assessment (SWA) requires delineation 
of protection zones for areas surrounding the well described as follows: 
 
Table 6 – Protection Zone Description 

Zone Description Travel Time 

A Microbial/Direct Chemical Contamination 
Zone 

2 years 

B5 Chemical Contamination Zone 2-5 years 

B10 Chemical Contamination Zone 5-10 years 

 
In the process of obtaining a Domestic Water Supply Permit for a new drinking water 
source, a PWS will conduct a source water assessment including a vulnerability 
assessment that identifies possible contaminating activities (PCAs) in the zones listed 
above (zones A, B5, and B10).  The PWS will be required to monitor chemicals known 
to be potentially released by the PCAs identified in the vulnerability assessment.  
There are several methods that may be used to delineate the zones and it is stated in 
CDPH guidance that an approach such as the calculated fixed radius method will 
typically be used by CDPH to delineate groundwater protection zones.  The following 
minimum radius for each zone is recommended by CDPH: 
 
Table 7 – Protection Zones Delineation 

Recommended Minimum Radius 
Type of Aquifer 

Zone A Zone B5 Zone B10 

Fractured Rock 900 ft 1,500 ft 2,250 ft 

Porous Media 600 ft 1,000 ft 1,500 ft 
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• SWA/WSS - CDPH DDWEM Guidance suggests: 
o Delineation of protection zones as discussed above 

• SWA – Assessments of new drinking water sources 
o Requires vulnerability ranking, a prioritized ranking of PCAs 

• Sanitary Survey 
o More detailed source evaluation than SWA 
o The Groundwater Rule (GWR) requires a Sanitary Survey consisting of 8 

elements for Groundwater Systems to be conducted every 3-5 years (frequency 
depends on whether performance criteria are achieved): 
! Source (Protection, Physical Components, and Condition).  Determine 

reliability, quality, quantity, and vulnerability.  Define potential for 
degradation of source water quality.  The vulnerability assessment 
conducted under the Source Water Assessment may suffice. 

! Treatment 
! Distribution system 
! Finished water storage 
! Pumps, pump facilities, and controls 
! Monitoring, reporting, and data verification 
! System management and operation 
! Operator compliance with State requirements 

 
b) PROPOSED PLAN 

 
We would like to start defining with CDPH the study area and protection zones and our 
proposed treatment train that offers the maximum log removal for viruses, as 
described in the previous sections. 
 
In summary we propose to: 

• Prepare a Watershed Sanitary Survey for the area defined with CDPH 
• Prepare a Vulnerability Assessment 
• Define Protection Zones with CDPH 

 
The purpose of the meeting on October 23, 2008 is to begin the dialogue as to 
appropriate approaches for designating the protection zones and the work to follow. 
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APPENDIX A – Water Quality Data For Well # MW-02-05-180 and MW-02-10-180 

 
 



Well: MW-02-05-180

Page 1 of 1

Site ID Station Name Sample Date Test Method Sample Type Analyte Results Units

Detecti

on 

Limit

Qualifier 

(Lab/Val

idation) Sampling Event

Chemica

l Class Matrix Sample Number

Sample 

Depth Lab Batch Lab Sample Number

2 MW-02-05-180 6/23/08 EPA8260B CHEM 1,1-Dichloroethane 0.97 ug/L 0.5  / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP 1,1-Dichloroethane 0.94 ug/L 0.5  / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM 1,1-Dichloroethene ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP 1,1-Dichloroethene ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM 1,2-Dichloroethane ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP 1,2-Dichloroethane ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM 1,2-Dichloropropane ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP 1,2-Dichloropropane ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM Benzene ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP Benzene ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM Carbon tetrachloride ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP Carbon tetrachloride ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM Chloroform 0.55 ug/L 0.5  / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP Chloroform 0.52 ug/L 0.5  / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM cis-1,2-Dichloroethene 3.2 ug/L 0.5  / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP cis-1,2-Dichloroethene 3.1 ug/L 0.5  / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM cis-1,3-Dichloropropene ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP cis-1,3-Dichloropropene ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM Methylene chloride ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP Methylene chloride ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM Tetrachloroethene ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP Tetrachloroethene ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM trans-1,3-Dichloropropene ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP trans-1,3-Dichloropropene ND(0.5) ug/L 0.5 U / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM Trichloroethene 1.6 ug/L 0.5  / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP Trichloroethene 1.6 ug/L 0.5  / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010

2 MW-02-05-180 6/23/08 EPA8260B CHEM Vinyl chloride ND(0.1) ug/L 0.1 U / A 2008Q2FOBW O H2O 0826H002072F 62 148045 K0805815-009

2 MW-02-05-180 6/23/08 EPA8260B DUP Vinyl chloride ND(0.1) ug/L 0.1 U / A 2008Q2FOBW O H2O 0826H002073D 62 148046 K0805815-010



Well:  MW-02-10-180

Page 1 of 1

Site ID Station Name

Sample 

Date Test Method Sample Type Analyte Results Units

Detectio

n Limit

Qualifier 

(Lab/Valida

tion) Sampling Event

Chem

ical 

Class Matrix Sample Number

Sampl

e 

Depth Lab Batch Lab Sample Number

2 MW-02-10-180 9/18/07 EPA8260B CHEM 1,1-Dichloroethane ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM 1,1-Dichloroethene ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM 1,2-Dichloroethane ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM 1,2-Dichloropropane ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM Benzene ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM Carbon tetrachloride ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA300.0 CHEM Chloride 97.3 mg/L 4  / A 2007Q3FOBW I H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM Chloroform ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM cis-1,2-Dichloroethene ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM cis-1,3-Dichloropropene ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM Methylene chloride ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM Tetrachloroethene ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 SM2540C CHEM Total Dissolved Solids 308 mg/L 5  / A 2007Q3FOBW I H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM trans-1,3-Dichloropropene ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM Trichloroethene ND(0.5) ug/L 0.5 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030

2 MW-02-10-180 9/18/07 EPA8260B CHEM Vinyl chloride ND(0.1) ug/L 0.1 U / A 2007Q3FOBW O H2O 0738L002017F 54 145970 K0708618-030
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APPENDIX B – Water Quality Data for Existing Desalination Plant Intake Well, State 
Well# 14S/01E-24L50 M  



MARINA COAST WATER DISTRICT  -  WATER SYSTEM NO. 2710017 11 RESERVATION ROAD, MARINA, CA  93933 TEL  (831) 384-6131 FAX  (831) 384-2479

SOURCE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE

WELL WELL WELL WELL WELL WELL WELL WELL WELL WELL WELL WELL WELL WELL

DATE/TIME COLLECTED 11/13/96 4/2/97 7/2/97 11/5/97 2/18/98 4/1/98 4/11/98 7/1/98 10/7/98 1/6/99 4/7/99 AVERAGE MAX MIN

SAMPLER Ballagh Correa/North Correa Correa Correa Correa 4 Qtrs.Comp. Correa Correa Correa Correa

LABORATORY Sequoia Sequoia Sequoia Sequoia Sequoia Sequoia Sequoia Sequoia Sequoia Sequoia Sequoia

CONSTITUENT UNITS MCL  

GENERAL MINERALS

Total Hardness (as CaCO3) mg/L NS 3,100 4,200 5,700 5,500 5,900 4,700 3,400 3,600 4,100 4,200 4,440 5,900 3,100

Calcium (Ca) mg/L NS 180 250 400 270 370 310 210 250 290 300 283 400 180

Magnesium (Mg) mg/L NS 540 920 1,000 710 1,200 950 710 720 830 850 843 1,200 540

Sodium (Na) mg/L NS 4,000 7,500 7,000 5,800 9,400 7,200 5,200 6,500 6,600 6,300 6,550 9,400 4,000

Potassium (K) mg/L NS 170 230 320 210 320 300 210 220 260 260 250 320 170

Total Cations   meq/L

Total Alkalinity (as CaCO3) mg/L NS 92 100 110 100 92 55 49 88 92 55 83 110 49

Hydroxide (OH) mg/L NS 0 0 0 0 0 0 0 0 0 0 0 0 0

Carbonate (CO3) mg/L NS 0 0 0 0 0 0 0 0 0 0 0 0 0

Bicarbonate (HCO3) mg/L NS 92 100 110 100 92 55 49 88 92 55 83 110 49

Sulfate (SO4) mg/L 250-500-600 1,300 1,400 2,100 1,800 2,600 1,900 1,500 1,700 1,800 1,700 1,780 2,600 1,300

Chloride (Cl) mg/L 250-500-600 9,300 10,000 16,000 13,000 15,000 13,000 10,000 12,000 13,000 11,000 12,230 16,000 9,300

Nitrate (NO3) mg/L 45 23.0 35.0 0.00 45.0 17.0 23.0 36.0 26.0 27.0 29.0 26.1 45.0 0.0

Fluoride (F) Temp. Depend mg/L 1.4-2.4 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 1 0

Total Anions   meq/L

GENERAL PHYSICALS

pH (Laboratory) Std. Units NS 7.20 7.20 7.30 8.10 7.40 6.80 6.90 7.20 7.00 6.80 7.19 8.10 6.80

Specific Conductance (EC) !mho/cm 900-1600-2200 23,000             27,000             42,000             36,000             45,000             29,000             26,000             28,000             28,000             32,000             31,600 45,000 23,000

Total Filterable Residue at 180 C (TDS) mg/L 900-1600-2200 19,000             18,000             28,000             24,000             31,000             23,000             20,000             23,600             25,000             23,000             23,460 31,000 18,000

Apparent Color (Unfiltered) Units 15 0 0 0 0 0 0 0 0 0.0 0.0 0.0 0.0 0.0

Odor Threshold at 60 C TON 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lab Turbidity NTU 5.0 0.830 0.0 0.130 0.0 0.0 0.350 0.520 0.0 0.0 0.18 0.2 0.8 0.0

MBAS mg/L 0.50 0.00 0.00 0.00 0.00 0.035 0.00 0.00 0.270 0.028 0.029

INORGANIC CHEMICALS

Aluminum (Al) !g/L 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0

Antimony !g/L 6.0 0 0 0 0 0 0 0 0 0 0 0 0 0

Arsenic (As) !g/L 50 28 29 56 37 47 57 17 53 72 61 46 72 17
Barium (Ba) !g/L 1,000 49 0 0 0 0 110 0 0 0 0 16 110 0

Berylium !g/L 4.0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cadmium (Cd) !g/L 5.0 0 0 0 0 0 0 0 0 0 0 0 0 0

Chromium (Total Cr) !g/L 50 10 0 0 0 15 13 13 0 0 0 5 15 0

Copper (Cu) !g/L 1,000 13 0 78 0 63 66 0 78 78 55 43 78 0

Iron (Fe) !g/L 300 0 0 0 0 0 120 0 0 0 0 12 120 0

Lead (Pb) !g/L 50 0 0 0 0 0 0 0 0 0 0 0 0 0

Manganese (Mn) !g/L 50 0 43 0 0 0 0 0 0 0 0 4 43 0

Mercury (Hg) !g/L 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0

Nickel (Ni) !g/L 100 15 16 27 23 86 110 63 97 0 0 44 110 0

Selenium (Se) !g/L 50 110 140 280 190 270 290 100 250 200 190 202 290 100

Silver (Ag) !g/L 100 0 0 0 0 0 0 0 0 0 0 0 0 0

Thallium !g/L 2.0 0 0 0 0 0 0 0 0 0 0 0 0 0

Zinc (Zn) !g/L 5,000 23 0 0 55 0 0 0 0 13 0 9 55 0

Radioactivity Analysis

Total Alpha pCi/L 15 5.10 6.25 4.30 11.4 6.03 11.50 7.34 11.5 4.3

Total Alpha Counting Error pCi/L 1.57 2.37 1.87 2.70 2.09 2.65

Gross Beta pCi/L 50 5.20 66.98

Gross Beta Counting Error pCi/L 1.70 4.18

Ra 226 + Ra 228 pCi/L 5 1.33 1.33 1.33 1.33

Ra 226 + Ra 228 Counting Error pCi/L 0.46 0.46 0.46 0.46

ADDITIONAL ANALYSIS

Boron ug/L 2,800               2,300               4,100               2,800               3,200               2,700               2,700               2,300               1,500               2,200               2,660 4,100 1,500

Nitrate as Nitrogen ug/L 1,000 5,198               7,910               0.0 10,170             3,842               5,198               8,136               5,876               6,102               6,554               5,899 10,170 0

Nitrate + Nitrite as N !g/L 10,000 5,198               7,910               0.0 10,170             3,842               5,198               8,136               5,876               6,102               6,554               5,899 10,170 0

Nitrite as N (Nitrogen) !g/L 1,000 0 0 0 0 0 0 0 0 0 0 0 0 0

Cyanide !g/L 200 0 0 0 0 0 0 0 0 0 0 0 0 0

Due to Sequoia lab error, 4-2-1997 Calcium = 250 mg/L by MCWD Lab NOTES: ND below DLR = 0 Composite 4/2/97, 7/2/97,2/18/98, 4/1/98 - Weighted Average Alpha Activity = 7.34 & Ra226 + Ra 228 = 1.33

reported the ffg by MCWD Lab: 2-18-98  EC=45,000 !mho/cm by MCWD Lab Sequoia inadvertently discarded 11-5-97 radioactivity sample.

 DESALINATION PLANT -  INTAKE WELL
GENERAL MINERAL, GENERAL PHYSICAL, INORGANIC CHEMICALS,  RADIOLOGICAL ANALYSES

REPORTING PERIOD:  QUARTERLY FROM 1996 NOVEMBER TO 1999 APRIL 



SOURCE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE

WELL WELL WELL WELL WELL WELL WELL WELL

DATE/TIME COLLECTED 11/13/96 4/7/99 7/7/99 8/11/99 8/12/99 AVERAGE MAX MIN

SAMPLER Ballagh  Correa  Correa  Correa  Correa

CONSTITUENT UNITS MCL

ORGANIC CHEMICALS - REGULATED

Bromodichloromethane ug/L N.D. N.D. N.D. 0.00 0.00 0.00

Bromoform ug/L N.D. N.D. N.D. 0.00 0.00 0.00

Chloroform ug/L N.D. N.D. N.D. 0.00 0.00 0.00

Dibromochloromethane ug/L N.D. N.D. N.D. 0.00 0.00 0.00

Total Trihalomethanes ug/L 100 N.D. N.D. 0.550 0.00 0.00 0.00

Benzene ug/L 1 N.D. N.D. N.D. 0.00 0.00 0.00

Carbon Tertachloride ug/L 0.5 N.D. N.D. N.D. 0.00 0.00 0.00

1,2 Dichlorobenzene (o-DCB) ug/L 600 N.D. N.D. N.D. 0.00 0.00 0.00

1,4-Dichlorobenzene (p-DCB) ug/L 5 N.D. N.D. N.D. 0.00 0.00 0.00

1,1 Dichloroethane (1,1-DCA) ug/L 5 N.D. N.D. N.D. 0.00 0.00 0.00

1,2 Dichloroethane (1,2-DCA) ug/L 0.5 N.D. N.D. N.D. 0.00 0.00 0.00

1,1 Dichloroethylene (1,1-DCE) ug/L 6 N.D. N.D. N.D. 0.00 0.00 0.00

cis-1,2 Dichloroethylene (c-1,2-DCE) ug/L 6 N.D. N.D. N.D. 0.00 0.00 0.00

trans-1,2 Dichloroethylene (t-1,2-DCE) ug/L 10 N.D. N.D. N.D. 0.00 0.00 0.00

Dichloromethane (Methylene Chloride) ug/L 5 N.D. N.D. N.D. 0.00 0.00 0.00

1,2-Dichloropropane ug/L 5 N.D. N.D. N.D. 0.00 0.00 0.00

Total 1,3-Dichloropropene ug/L 0.5 N.D. N.D. N.D. 0.00 0.00 0.00

Ethylbenzene ug/L 700 N.D. N.D. N.D. 0.00 0.00 0.00

Monochlorobenzene (Chlorobenzene) ug/L 70 N.D. N.D. N.D. 0.00 0.00 0.00

Styrene ug/L 100 N.D. N.D. N.D. 0.00 0.00 0.00

1,1,2,2-Tetrachloroethane ug/L 1 N.D. N.D. N.D. 0.00 0.00 0.00

Tetrachloroethylene (PCE) ug/L 5 N.D. N.D. N.D. 0.00 0.00 0.00

Toluene ug/L 150 N.D. N.D. N.D. 0.00 0.00 0.00

1,2,4-Trichlorobenzene ug/L 70 N.D. N.D. N.D. 0.00 0.00 0.00

1,1,1-Trichloroethane (1,1,1-TCA) ug/L 200 N.D. N.D. N.D. 0.00 0.00 0.00

1,1,2-Trichloroethane (1,1,2-TCA) ug/L 5 N.D. N.D. N.D. 0.00 0.00 0.00

Trichloroethylene (TCE) ug/L 5 N.D. N.D. N.D. 0.00 0.00 0.00

Trichlorofluoromethane (Freon 11) ug/L 150 N.D. N.D. N.D. 0.00 0.00 0.00

Trichlorofluoroethane (Freon 113) ug/L 1200 N.D. N.D. N.D. 0.00 0.00 0.00

Vinyl Chloride (VC) ug/L 0.50 N.D. N.D. N.D. 0.00 0.00 0.00

m-p-Xylene ug/L N.D. N.D. N.D. 0.00 0.00 0.00

o-Xylene ug/L N.D. N.D. N.D. 0.00 0.00 0.00

Total Xylenes (m,p, & o) ug/L 1750 N.D. N.D. N.D. 0.00 0.00 0.00

Dibromochloropropane (DBCP) ug/L 0.2 N.D. N.D. 0.00 0.00 0.00

Ethylene Dibromide (EDB) ug/L 0.05 N.D. N.D. 0.00 0.00 0.00

Endrin ug/L 2 N.D. N.D. 0.00 0.00 0.00

Lindane (gamma-BHC) ug/L 0.2 N.D. N.D. 0.00 0.00 0.00

Methoxychlor ug/L 40 N.D. N.D. 0.00 0.00 0.00

Toxaphene ug/L 3 N.D. N.D. 0.00 0.00 0.00

Chlordane ug/L 0.10 N.D. N.D. 0.00 0.00 0.00

Diethylhexylphthalate(DEHP) ug/L 4 N.D. 31 N.D. N.D. 0.00 0.00 0.00

Heptachlor ug/L 0.010 N.D. N.D. 0.00 0.00 0.00

Heptachlor Epoxide ug/L 0.010 N.D. N.D. 0.00 0.00 0.00

Atrazine (AAtrex) ug/L 3 N.D. N.D. 0.00 0.00 0.00

Molinate (Ordram) ug/L 20 N.D. N.D. 0.00 0.00 0.00

Simazine (Princep) ug/L 4 N.D. N.D. 0.00 0.00 0.00

Thiobencarb (Bolero) ug/L 70 N.D. N.D. 0.00 0.00 0.00

Alachlor ug/L 2 N.D. N.D. 0.00 0.00 0.00

Bentazon (Basagran) ug/L 18 N.D. N.D. 0.00 0.00 0.00

Benzo(a)pyrene ug/L 0.2 N.D. N.D. N.D. N.D. 0.00 0.00 0.00

2,3,7,8-TCDD (Dioxin) ug/L 0.00003 N.D. N.D. 0.00 0.00 0.00

2,4-D ug/L 70 N.D. N.D. 0.00 0.00 0.00

2,4,5-TP (Silvex) ug/L 50 N.D. N.D. 0.00 0.00 0.00

Carbofuran (Furadan) ug/L 18 N.D. N.D. 0.00 0.00 0.00

Dalapon ug/L 200 N.D. N.D. 0.00 0.00 0.00

Dinoseb (DNBP) ug/L 7.0 N.D. N.D. 0.00 0.00 0.00

Diquat ug/L 20 N.D. N.D. 0.00 0.00 0.00

Di-(2-ethylhexyl) adipate ug/L 400 N.D. N.D. N.D. N.D. 0.00 0.00 0.00

Endothall ug/L 100 N.D. N.D. 0.00 0.00 0.00

Glyphosate ug/L 700 N.D. N.D. 0.00 0.00 0.00

Hexachlorobenzene ug/L 1.0 N.D. N.D. 0.00 0.00 0.00

Hexachloropentadiene ug/L 50 N.D. N.D. 0.00 0.00 0.00

Oxamyl (Vydate) ug/L 200 N.D. N.D. 0.00 0.00 0.00

Pentachlorophenol (PCP) ug/L 1.0 N.D. N.D. 0.00 0.00 0.00

Picloram ug/L 500 N.D. N.D. 0.00 0.00 0.00

Polychlorinated Biphenyls (Total PCB's) ug/L 0.50 N.D. N.D. 0.00 0.00 0.00

DEHP, 31 !g/L disregarded after two non detected follow-up samples.

MARINA COAST WATER DISTRICT  -  WATER SYSTEM NO. 2710017

DESALINATION PLANT -  INTAKE WELL
ORGANIC CHEMICALS - REGULATED

REPORTING PERIOD:   1996 NOVEMBER TO 1999 JULY



SOURCE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE INTAKE

WELL WELL WELL WELL WELL WELL WELL WELL

DATE/TIME COLLECTED 11/13/96 4/7/99 7/7/99 8/11/99 8/12/99 AVERAGE MAX MIN

SAMPLER Ballagh  Correa  Correa  Correa  Correa

CONSTITUENT UNITS MCL

Unregulated Organic Chemicals

Bromobenzene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

Bromochloromethane ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

Bromomethane (Methyl Bromide) ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

n-Buthylbenzene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

sec-Butylbenzene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

tert-Butylbenzene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

Chloroethane ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

2-Chloroethylvinyl ether ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

Chloromethane (Methyl Chloride) ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

2-Chlorotoluene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

4-Chlorotoluene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

Dibromomethane ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

1,3-Dichlorobenzene (m-DCB) ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

Dichlorodifluoromethane ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

1.3-Dichloropropane ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

2,2-Dichloropropane ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

1,1-Dichloropropene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

Hexachlorobutadiene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

Isopropylbenzene (Cumene) ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

p-Isopropyltoluene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

Naphthalene ug/L NO MCL N.D. ND ND ND ND 0.00 0.00 0.00

n-Propylbenzene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

1,1,1,2-Tetrachloroethane ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

1,2,3-Trichlorobenzene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

1,2,3-Trichloropropane ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

1,2,4-Timethylbenzene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

1,3,5-Timethylbenzene ug/L NO MCL N.D. ND ND 0.00 0.00 0.00

Methyl Ethyl Ketone (MEK,Butanone) ug/L NO MCL ND 0.00 0.00 0.00

Methyl Isobutyl Ketone (MIBK) ug/L NO MCL ND 0.00 0.00 0.00

bis (2-Chloroethyl) ether ug/L NO MCL N.D. ND ND ND 0.00 0.00 0.00

Aldicarb (Temik) ug/L NO MCL N.D. ND 0.00 0.00 0.00

Aldicarb Sulfone ug/L NO MCL N.D. ND 0.00 0.00 0.00

Aldicarb Sulfoxide ug/L NO MCL N.D. ND 0.00 0.00 0.00

Aldrin ug/L NO MCL N.D. ND 0.00 0.00 0.00

Bromacil (Hyvar) ug/L NO MCL N.D. ND 0.00 0.00 0.00

Butachlor ug/L NO MCL N.D. ND 0.00 0.00 0.00

Carbaryl (Sevin) ug/L NO MCL N.D. ND 0.00 0.00 0.00

Chlorothalonil (Daconil, Bravo) ug/L NO MCL N.D. ND ND ND 0.00 0.00 0.00

Diazinon ug/L NO MCL N.D. ND 0.00 0.00 0.00

Dicamba (Banvel) ug/L NO MCL N.D. ND 0.00 0.00 0.00

Dieldrin ug/L NO MCL N.D. ND 0.00 0.00 0.00

Dimethoate (Cygon) ug/L NO MCL N.D. ND 0.00 0.00 0.00

Diuron ug/L NO MCL

3-Hydroxycarbofuran ug/L NO MCL N.D. ND 0.00 0.00 0.00

Methomyl ug/L NO MCL N.D. ND 0.00 0.00 0.00

Metolachlor ug/L NO MCL N.D. ND 0.00 0.00 0.00

Metribuzin ug/L NO MCL N.D. ND 0.00 0.00 0.00

Prometryn (Caparol) ug/L NO MCL N.D. ND 0.00 0.00 0.00

Propachlor ug/L NO MCL N.D. ND 0.00 0.00 0.00

Perchlorate ug/L NO MCL

Methyl Tertiary Butyl Ether ug/L NO MCL ND 0.00 0.00 0.00

MARINA COAST WATER DISTRICT  -  WATER SYSTEM NO. 2710017

DESALINATION PLANT  -  INTAKE WELL
VOLATILE ORGANIC CHEMICALS - UNREGULATED

REPORTING PERIOD:   1996 NOVEMBER TO 1999 JULY



OCEAN INTAKE PRODUCT OCEAN INTAKE PRODUCT

DATE TOT COLIF TOT COLIF TOT COLIF DATE FECAL COLIF FECAL COLIF FECAL COLIF

MPN/100ml MPN/100ml Pres/Abs MPN/100ml MPN/100ml Pres/Abs

5/4/98 2 <2 Absent 5/4/98 <2 <2 Absent

5/11/98 80 4 5/11/98 50 <2

5/13/98 Absent 5/13/98 Absent

5/18/98 2 <2 Absent 5/18/98 2 <2 Absent

5/26/98 7 <2 Absent 5/26/98 <2 <2 Absent

6/1/98 4 <2 Absent 6/1/98 2 <2 Absent

6/8/98 2 <2 Absent 6/8/98 <2 <2 Absent

6/15/98 2 <2 Absent 6/15/98 2 <2 Absent

6/22/98 <2 <2 Absent 6/22/98 <2 <2 Absent

6/29/98 4 6/29/98 2

6/30/98 <2 Absent 6/30/98 <2 Absent

7/6/98 <2 <2 Absent 7/6/98 <2 <2 Absent

7/13/98 2 2 Absent 7/13/98 2 2 Absent

7/20/98 6 <2 Absent 7/20/98 6 <2 Absent

7/27/98 <2 <2 Absent 7/27/98 <2 <2 Absent

8/3/98 4 <2 Absent 8/3/98 4 <2 Absent

8/10/98 2 <2 Absent 8/10/98 2 <2 Absent

8/17/98 8 <2 Absent 8/17/98 8 <2 Absent

8/24/98 23 <2 Absent 8/24/98 23 <2 Absent

8/31/98 8 <2 Absent 8/31/98 8 <2 Absent

9/8/98 22 <2 Absent 9/8/98 17 <2 Absent

9/14/98 8 <2 Absent 9/14/98 4 <2 Absent

9/21/98 17 <2 Absent 9/21/98 17 <2 Absent

9/28/98 2 2 Absent 9/28/98 2 <2 Absent

10/6/98 7 2 Absent 10/6/98 4 <2 Absent

10/12/98 8 <2 Absent 10/12/98 2 <2 Absent

10/19/98 <2 <2 Absent 10/19/98 <2 <2 Absent

10/26/98 8 <2 Absent 10/26/98 2 <2 Absent

11/2/98 17 <2 Absent 11/2/98 13 <2 Absent

11/9/98 <2 <2 Absent 11/9/98 <2 <2 Absent

11/16/98 8 <2 Absent 11/16/98 8 <2 Absent

11/23/98 13 <2 Absent 11/23/98 13 <2 Absent

11/30/98 13 <2 Absent 11/30/98 8 <2 Absent

12/7/98 17 <2 Absent 12/7/98 11 <2 Absent

12/14/98 2 <2 Absent 12/14/98 <2 <2 Absent

12/21/98 Absent 12/21/98 Absent

12/23/98 2 <2 12/23/98 2 <2

12/28/98 Absent 12/28/98 Absent

12/30/98 27 <2 12/30/98 8 <2

1/4/99 2 <2 Absent 1/4/99 2 <2 Absent

1/11/99 2 <2 Absent 1/11/99 <2 <2 Absent

1/19/99 13 <2 Absent 1/19/99 4 <2 Absent

1/25/99 2 <2 Absent 1/25/99 2 <2 Absent

2/1/99 8 <2 Absent 2/1/99 2 <2 Absent

2/8/99 50 <2 Absent 2/8/99 30 <2 Absent

2/16/99 7 <2 Absent 2/16/99 7 <2 Absent

2/22/99 7 <2 Absent 2/22/99 2 <2 Absent

3/1/99 50 <2 Absent 3/1/99 17 <2 Absent

3/8/99 <2 <2 Absent 3/8/99 <2 <2 Absent

3/15/99 7 <2 Absent 3/15/99 2 <2 Absent

3/22/99 2 <2 Absent 3/22/99 2 <2 Absent

3/29/99 2 <2 Absent 3/29/99 2 <2 Absent

4/7/99 8 Absent 4/7/99 8 Absent

4/9/99 <2 <2 4/9/99 <2 <2

4/12/99 4 2 Absent 4/12/99 2 <2 Absent

4/19/99 23 <2 Absent 4/19/99 23 <2 Absent

4/26/99 2 <2 Absent 4/26/99 2 <2 Absent

5/3/99 <2 <2 Absent 5/3/99 <2 <2 Absent

5/10/99 <2 <2 Absent 5/10/99 <2 <2 Absent

5/17/99 <2 <2 Absent 5/17/99 <2 <2 Absent

5/24/99 <2 <2 Absent 5/24/99 <2 <2 Absent

AVG 11 <2 Absent AVG 6 <2 Absent

MAX 80 4 Absent MAX 50 <2 Absent

MIN <2 <2 Absent MIN <2 <2 Absent

1998 MAY TO 1999 MAY

NOTE:  <2 & Absent  =  0 to plot chart

MCWD DESALINATION PLANT - OCEAN, INTAKE & PRODUCT WATER 
WEEKLY TOTAL & FECAL COLIFORM
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APPENDIX C – Preliminary List of Constituents to Sample 
 
 
 
Bacteriological Constituents 
 
• Total coliforms 
• E. Coli 
• Enterococci 
• Coliphage 
 
Physical and Chemical Properties (preliminary list, likely to be amended) 
 
• Turbidity 
• TDS 
• Temperature 
• pH 
• Alkalinity 
• Calcium 
• Magnesium 
• Sodium 
• Potassium 
• Chloride 
• Sulfate 
• Bromide 
• Silica 
• Nutrients 
• SDS Testing 
• DBP formation potential 
• TOC 
 
Iron and Manganese 
 
Chemicals Identified through Vulnerability Assessment 
 
Constituents with MCLs and NLs 
 
It is proposed to monitor only those chemicals with MCLs and NLs that have potential 
for release by PCAs identified in the vulnerability assessment. 
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