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Section 1 

Introduction 

This document presents the Effective Treatment and Monitoring Report for the City of Santa Monica 

(City) Olympic Well Field Restoration Project. This report fulfills the requirements of the Step 4 

evaluation process, i.e., “Effective Treatment and Monitoring,” of the Revised Process Memo 97-005 

issued by the California State Water Resources Control Board, Division of Drinking Water (DDW).  

1.1 Process Memo 97-005 

Process Memo 97-005-R2020 - Revised Guidance for Direct Domestic Use of Extremely Impaired 

Sources (DDW 2020a) documents the process and principles by which DDW evaluates proposals, 

establishes appropriate permit conditions, and approves the use of an extremely impaired source for 

direct potable use. The evaluation process comprises the following 10 elements, or steps.  

The 10 steps of Process Memo 97-005 are: 

1. Drinking Water Source Assessment and Contaminant Assessment 

2. Full Characterization of Raw Water Quality 

3. Drinking Water Source Protection 

4. Effective Treatment and Monitoring 

5. Human Health Risks Associated with Failure of Proposed Treatment 

6. Completion of the California Environmental Quality Act Review of the Project 

7. Submittal of a Permit Application  

8. Public Hearing 

9. DDW Evaluation 

10. Issuance or Denial of Permit 

The first three elements are covered in the following documents: 

Step 1. Olympic Well Field Drinking Water Source Assessment and Contaminant Assessment Report, 

prepared by ICF and finalized in May 2020. The Step 1 report identifies the source and characterizes 

the distribution of all known contaminants that are present in the groundwater within the producing 

well field. Available data gleaned from several decades of investigation, site cleanup, monitoring, 

and modeling indicated that four volatile organic compounds (VOC) are present in the monitoring and 

production wells that are at, or above, their respective maximum contaminant level (MCL) or 

notification level (NL): 

• Tetrachloroethylene (PCE) 

• Trichloroethylene (TCE) 

• 1,4-dioxane (1,4-D), and  

• 1,2,3-trichloropropane (1,2,3-TCP) 

Step 2. The Revised Final Full Raw Water Quality Characterization Step 2 of 97-005 Evaluation, 

prepared by Advisian and ICF was submitted to DDW in August 2021. The purpose of the Step 2 

report was to fully characterize constituents in the raw water produced by the Olympic Well Field, 

thereby ensuring a treatment system can be properly designed. The analyses included screening 
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water quality data against specific criteria and regulatory values to identify constituents of potential 

concern (COPC), analyzing water quality data to estimate future treatment plant influent 

concentrations, assessing trends over time for historical water quality parameters, and analyzing 

variability to understand how water quality has changed under the influence of certain factors such 

as pumping and seasonal variation in precipitation. A multi-step approach was used to analyze water 

quality data and identified COPCs. At the end of the analysis, 15 synthetic organic chemicals were 

confirmed as COPCs, four of which were estimated to potentially rise to concentrations above their 

respective MCL or NL: 1,4-D, PCE, TCE, and 1,2,3-TCP.  

Step 3. Olympic Well Field Drinking Water Source Protection Plan, prepared by ICF and submitted to 

DDW in October 2020. The Step 3 report established the source water protection plan to prevent 

future contamination plumes at the Olympic Well Field. The protection plan outlined measures 

already employed, including a monitoring well network, quarterly groundwater monitoring and 

reporting, adaptive well field management, and a discharge permitting program for industrial users. 

This report documents Step 4 of the 97-005 evaluation process, i.e., “Effective Treatment and 

Monitoring” for the City-owned-and-operated Olympic Well Field. This evaluation selects the 

appropriate treatment technologies that will be used to remove contaminants. The 97-005 

evaluation process requires treatment to the detection limit for purposes of reporting (DLR) or other 

appropriate levels, as required by DDW. This report focuses on the following treatability 

assessments: 

• Selection of treatment technologies, including rationale for process selection, multi-barrier 

treatment, and order of operation, as supported by a process flow diagram.  

• Performance standards of treatment, including a list of COPCs, associated design-basis influent 

concentrations, treatment goals, and a treatment facility water quality test plan for initial plant 

startup. 

• Operations, Maintenance, and Monitoring Plan (OMMP), including the following components: 

− Description of the treatment facility, including an overview of the sources of supply, design 

considerations, disinfection, storage, and the controls/supervisory control and data 

acquisition (SCADA) system. 

− System operating procedures, including design features, operating scenarios, maintenance 

activities, and descriptions of programmable logic controls (PLC) during pre-startup, startup, 

normal operation, maintenance, and shutdown.  

− Water quality monitoring and testing, including identification of drinking water wells and 

early warning monitoring wells, locations for sample collection, monitoring parameters, and 

sampling frequency and analytical methods. 

− Reporting and record keeping, including typical reporting forms for operational and 

maintenance records, and instructions for proper waste handling, disposal, and 

documentation of unintended or incidental waste.  

• Reliability features, which include multi-treatment barriers, automated controls and alarms, up-

gradient monitoring plan, response plan, notification plan, and compliance monitoring and 

reporting program.  

• DDW evaluation of proposed treatment and monitoring, including contaminant concentrations, 

treatment objectives, and monitoring plan.  

• Evaluation of treated water quality goals, including surrogate values, exceptions, and MCL-

equivalent calculations.  
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It is recommended that the precursor Step 1 – 3 reports for the Olympic Well Field 97-005 

Evaluation are read prior to, or in conjunction with, this report, “as each step relies upon the findings 

and conclusions of the prior step.” (DDW 2020a) 

1.2 Background 

The City of Santa Monica provides its own retail management of drinking water by treating and 

distributing water to residents and other users within its boundaries. The City currently serves 

approximately 18,000 metered customers with a current average annual water demand of 

approximately 11,600 acre-feet per year. Approximately 50 to 60 percent of the City’s current water 

supply is derived from local groundwater resources, with the remainder supplied by imported water 

from the Metropolitan Water District of Southern California (MWD), which wholesales treated water 

to the City imported from the Colorado River Aqueduct and the State Water Project. To reduce 

reliance on costly imported water supplies, the City seeks to increase the Arcadia Water Treatment 

Plant (WTP) capacity from 10 million gallons per day (mgd) to 13 mgd to accommodate additional 

flow from the Olympic Well Field and future wells. The project will also restore the Olympic Well 

Field’s pumping capacity by treating groundwater impacted by contamination through a new Olympic 

Advanced Water Treatment Facility (Olympic AWTF) co-located at the Arcadia WTP.  

The City is currently the only municipal agency that pumps groundwater from the Santa Monica Basin 

with groundwater production wells at the Charnock, Olympic, and Arcadia Well Fields, which are 

treated at the Arcadia WTP. The Charnock Well Field is comprised of five groundwater production 

wells: CH-13, CH-16, CH-18, CH-19, and CH-20 (replaced CH-15). Three (CH-13, 19, and 20) of the 

five groundwater wells are contaminated with methyl tert-butyl ether (MTBE) and tertiary butyl 

alcohol and are treated at the Charnock WTP with greensand filtration and granular activated carbon 

(GAC) prior to blending with CH-16 and CH-18 for further treatment at the Arcadia WTP. The Arcadia 

Well Field production wells treated at the Arcadia WTP are ARC-4 and ARC-5. Design considerations 

for the Arcadia WTP, Charnock WTP, and Arcadia Well Field are discussed in the Domestic Water 

Supply Permit Amendment 1910146PA-004, dated August 22, 2016.  

Olympic Wells SM-3 and SM-4 are currently treated at the Arcadia WTP, but their production is 

limited due to contamination. New wells SM-8 and SM-9 (replacing SM-3) are being added and will 

be treated at the new Olympic AWTF. The production capacity of the existing Arcadia WTP, new 

Olympic AWTF and Arcadia WTP expansion, and potential future groundwater wells (e.g., Airport 

Wells) from the Coastal Sub-basin are described in Table 1-1.  
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Table 1-1. Production Well Capacities 

Well Units Existing Initial Design Future Design 

Olympic Wells 

SM-3/SM-9a gpm 300 to 900 500 to 900a 500 to 900a 

SM-4  gpm 300 to 900 500 to 900a 500 to 900a 

SM-8a gpm - 500 to 900a 500 to 900a 

Arcadia Wells 

ARC-4 gpm 135 135 135 

ARC-5 gpm 95 95 95 

Charnock Wells 

CH-13, 16, 18, 19, and 20 gpm 4,800 to 7,000 4,800 to 7,000b 4,800 to 7,000b 

Future Wellc gpm - - 900 

Airport Wells 

Airport-1 gpm - - 300 

Airport-2 gpm - - 300 

Airport-3 gpm - - 300 

Subtotals 

Maximum Combined Olympic Flow gpm 1,800 2,000 2,000 

Arcadia/Charnock/Airport gpm 5,030 to 7,000 5,030 to 7,230 5,930 to 8,130 

Reclaimed Washwater Returnd gpm 542 0 0 

Totals 

Total Arcadia WTP Capacity gpm 7,542e 9,097f 9,097f 

a. Total maximum flow from the Olympic Well Field will be limited to 2,000 gpm. For Step 2 Report, modeling assumed 600 gpm from 

SM-3/9, 700 gpm from SM-4, and 700 gpm from SM-8. 

b. Total pumping capacity of the existing Charnock wells (13, 16, 18, 19, and 20) varies based on well age and time of well replacement. 

c. The Future Well would be a back-up for existing Charnock wells. 

d. Will be demolished as part of plant upgrades. 

e. Limited to 7,000 gpm total from wells and 542 gpm from reclaimed washwater return. 

f. Limited to 9,097 gpm total from wells. 

gpm = gallons per minute 

1.2.1 Olympic Well Field Restoration 

To be classified as an Extremely Impaired Source by DDW, a water source must meet two or more of 

the 10 DDW-developed criteria to identify such sources. Based on the Step 2 Report evaluation of 

available water quality data, groundwater in the vicinity of the Olympic Well Field has the following 

three criteria and is therefore considered extremely impaired:  

1. Contains a contaminant, i.e., 1,4-D, that exceeds 10 times its NL based on chronic health 

effects. 

2. Is extremely threatened with contamination due to known contaminating activities within the 

long-term, steady-state capture zone of a drinking water well or within the watershed of a 

surface water intake. As identified in the Step 1 Report, former Gillette and Boeing facilities, 

which are located within the Olympic Well Field study area, are identified contamination sites.  

3. Contains a mixture of contaminants of health concern beyond what is typically seen in terms of 

number and concentration of contaminants, i.e., 1,4-D, PCE and TCE. 
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The Olympic Well Field is currently limited to two production wells, SM-3 and SM-4; restoration under 

a separate project includes equipping a new well (SM-8) and replacing SM-3 with a new well (SM-9). 

The City proposes to amend the existing Water Supply Permit to include production from the Olympic 

Well Field and treatment through the new Olympic AWTF before further treatment at the Arcadia 

WTP. 
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Section 2 

Summary of Olympic Well Field 

Water Quality and Definition of 

Design COPC Concentrations 

The Step 2 analysis (described in the Step 2 Report) fully characterized constituents in the raw water 

produced by the Olympic Well Field, thereby ensuring a treatment system can be properly selected 

and designed (Advisian and ICF, 2021). The analysis included screening of water quality data against 

specific criteria and regulatory values to identify COPCs, analyzing water quality data to estimate 

future treatment plant influent concentrations, assessing trends over time for historical water quality 

parameters, and analyzing variability to understand how water quality has changed under the 

influence of certain factors such as pumping and seasonal variation in precipitation. Ultimately, 15 

synthetic organic chemicals were confirmed as COPCs based on two criteria: 1) chemicals are 

synthetic organic compounds, and 2) chemicals had a ratio of maximum concentration to MCL or NL 

greater than 50 percent. Statistical analysis and flow-weighting calculations were then conducted to 

estimate future treatment plant influent concentrations using monitoring well groundwater quality 

data for all constituents, including the identified COPCs. The results of this analysis projected four 

COPCs to be at concentrations above their respective MCL or NL: 1,4-dioxane, PCE, TCE, and 1,2,3-

TCP.  

The Step 2 Report also provides information on monitoring well selection and evaluation approach 

(Advisian and ICF, 2021). A conservative 95 percent upper confidence limit of the population mean 

(UCL95) water quality value was selected for the flow-weighted concentration estimates to project 

concentrations at each production well in the Olympic Well Field. A safety factor, selected based on 

best engineering judgement and available information, was applied to the UCL95 water quality value 

to provide a second layer of conservatism to design the multi-barrier treatment system for the 

Olympic Well Field.  

• Initial Design. Table 2-1 provides the design concentrations for the Initial design and 

construction. A safety factor of 1.5 on the UCL95 values was used for all the constituents except 

1,2,3-TCP, unlike the other COPCs, as well sampling from 2018 to 2019 showed a range of 

1,2,3-TCP concentrations, with 55 percent of the values below the MCL. Thus, a safety factor of 

1.2 on the UCL95 value was used for 1,2,3-TCP to minimize over-estimation of expected influent 

concentrations and over-design of the facility.  

• Contingency Design. Table 2-2 provides the design concentrations for the potential future 

Contingency Design and construction, which uses a safety factor of 2.0 for all COPCs, including 

1,2,3-TCP. The Olympic Well Field Restoration Project incorporates the ability to increase 

contaminant removal, if necessary, should future groundwater monitoring results indicate 

contaminant levels above what is currently detected and modeled. This potential future 

Contingency Design includes expansion of the ultraviolet (UV) light with hydrogen peroxide (H2O2) 

advanced oxidation process to increase treatment if one or more COPC rises above the Initial 

Design concentrations to the point where additional treatment is needed. It also includes 

increased Arcadia WTP capacity from future increased Charnock well flow. 
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Table 2-1. Olympic Influent Concentrations: Initial Design 

Constituent of  

Potential Concern Units MCL NL 

1.5X UCL95 Estimates, Except 1,2,3-TCP (1.2X) Olympic AWTF 

Influenta SM-4 SM-8 SM-9 

1,1-Dichloroethane 

(1,1-DCA) 
μg/L 5 - 0.41 0.06 0.02 0.21 

1,1-Dichloroethylene 

(1,1-DCE) 
μg/L 6 - 1.65 0.30 0.12 0.86 

1,2,3-Trichloropropane 

(1,2,3-TCP) 
μg/L 0.005 - 0.045 0.018 0.017 0.030 

1,4-Dioxane 

(1,4-D) 
μg/L - 1 54 4 4 27 

Carbon Tetrachloride μg/L 0.5 - 0.54 0.07 0.04 0.27 

Cis-1,2-Dichloroethylene 

(cis-1,2-DCE) 
μg/L 6 - 0.33 3.15 0.08 1.04 

Tetrachloroethylene 

(PCE) 
μg/L  5 - 42 2 3 20 

Trichloroethylene 

(TCE) 
μg/L  5 - 34 2 1 16 

1,1,2-Trichloroethane μg/L  5 - 0.50 ND ND 0.23 

1,2-Dichloroethane μg/L  0.5 - 0.20 0.10 0.10 0.15 

Benzene μg/L  1 - 0.10 0.20 ND 0.10 

Methyl tert-butyl ether 

(MTBE) 
μg/L  13 - 0.30 0.30 ND 0.22 

Perfluorooctanoic acid 

(PFOA) 
ng/L - 0.1 1.70 0.10 0.20 0.85 

trans-1,2-Dichloroethylene μg/L  10 - ND 0.10 0.10 0.06 

Vinyl Chloride μg/L  0.5 - ND 0.20 ND 0.06 

a. Blended treated water concentration assuming Olympic well flows of SM-4 = 900 gpm, SM-8 = 550 gpm, SM-9 = 550 gpm. Note: SM-4 

flow is elevated and SM-8 and SM-9 reduced to create the most conservate blend concentration at the maximum flow (SM-4 at 

maximum flow). 

μg/L = microgram per liter 

ng/L = nanogram per liter 
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Table 2-2. Olympic Influent Concentrations: Contingency Design 

Constituent of Potential 

Concern Units MCL NL 

2.0X UCL95 Estimates Olympic AWTF 

Influenta SM-4 SM-8 SM-9 

1,1-DCA μg/L 5 - 0.60 0.10 0.10 0.33 

1,1-DCE μg/L 6 - 2.20 0.40 0.16 1.14 

1,2,3-TCP μg/L 0.005 - 0.074 0.030 0.028 0.049 

1,4-D μg/L - 1 71 5 5 35 

Carbon Tetrachloride μg/L 0.5 - 0.80 0.10 0.10 0.42 

cis-1,2-DCE μg/L 6 - 0.50 4.20 0.10 1.41 

PCE μg/L  5 - 56 2 3 27 

TCE μg/L  5 - 45 2 1 21 

1,1,2-Trichloroethane μg/L  5 - 0.60 ND ND 0.27 

1,2-Dichloroethane μg/L  0.5 - 0.20 0.10 0.10 0.15 

Benzene μg/L  1 - 0.10 0.20 ND 0.10 

MTBE μg/L  13 - 0.40 0.40 ND 0.29 

PFOA ng/L - 0.1 2.20 0.10 0.30 1.10 

trans-1,2-Dichloroethylene μg/L  10 - ND 0.10 0.10 0.06 

Vinyl Chloride μg/L  0.5 - ND 0.20 ND 0.06 

a. Blended treated water concentration assuming Olympic well flows of SM-4 = 900 gpm, SM-8 = 550 gpm, SM-9 = 550 gpm. Note: SM-

4 flow is elevated, and SM-8 and SM-9 reduced to create the most conservate blend concentration at the maximum flow (SM-4 at 

maximum flow). 

 

The blended Olympic Well Field influent water quality concentrations assume Olympic well flows of 

900 gpm for SM-4, 550 gpm for SM-8, and 550 gpm for SM-9 to create the most conservate blend 

concentration at the maximum flow (SM-4 at maximum flow; see Section 4 for details on mass 

balance development). Ten of the 15 identified COPCs have concentrations at the individual 

production wells that are below the MCL or NL. Concentrations at the production wells for four of the 

constituents (1,2,3-TCP, 1,4-D, PCE, and TCE) exceed the MCL or NL and will govern the treatment 

technology selection as described in Section 1.1. The historical water quality data is summarized in 

Appendix A. 
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Section 3 

Selection of Treatment Technology  

This section described the approach used by the City to evaluate, select, and define treatment 

criteria for the best technology combination to remove the identified COPCs.  

3.1 Rationale for Selection of the Best Available Technology 

Known, effective technologies to remove three of the four COPCs expected to be above their MCLs or 

NLs (1,4-D, TCE, and PCE) are advanced oxidation processes (AOP), which use H2O2 with UV light or 

ozone to produce hydroxyl radicals that react with and destroy contaminants.  

The City previously conducted a literature review and technology evaluation for the key COPCs with 

respect to operating criteria, potential byproduct formation, and residual stream production. The 

Olympic Treatment Plant – Pilot Treatment Study (Black and Veatch 2016) reviewed best available 

technologies for VOC removal: GAC, air stripping, air stripping and GAC in series, and air stripping and 

fluidized bed bioreactor in series were considered. A range of AOPs were also evaluated: 

ozone/H2O2, UV/ozone, UV/H2O2, UV/chlorine, and UV/electrode. Pilot testing was performed for 

combinations of air stripping and ozone/H2O2, air stripping and UV/H2O2, and UV/chlorine and air 

stripping. The pilot test configurations included pretreatment with chlorine oxidation and greensand 

filtration, softening with RO, and post-treatment with RO bypass and decarbonation, as they were 

recommended by the study and already in use at the Arcadia WTP. Based on the outcome of this 

evaluation, UV/H2O2 was selected to treat the groundwater from the Olympic Well Field. 

3.2 Treatment Technology Description 

The UV/H2O2 AOP system for the new Olympic AWTF is designed to treat the maximum (unblended) 

well concentrations for the three target contaminants (1,4-D, TCE, and PCE as summarized in 

Table 2-1) and can be expanded to meet the treatment targets necessitated by the higher 

concentrations in Table 2-2 through the addition of more rows of UV lamps (i.e., higher intensity light) 

if needed. Because the hydroxyl radical yield from the UV/H2O2 process is low, UV/H2O2 AOP results 

in measurable residual hydrogen peroxide concentrations downstream of the reactors. Lead-lag GAC 

treatment will be provided downstream of the AOP process to quench the excess, residual hydrogen 

peroxide and provide treatment via adsorption for COPCs, including 1,2,3-TCP.  

Several existing systems at the Arcadia WTP will be modified or expanded to increase capacity. Two 

of the six existing greensand filters will be re-plumbed and dedicated to the new Olympic AWTF; the 

remaining four greensand filters will continue to treat water from the Charnock WTP and Arcadia Well 

Field. The RO system is being modified to enhance the recovery of RO permeate.  
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3.3 Rationale for Order of Operation 

The purpose of each treatment process and reason for the proposed order of treatment is 

summarized below.  

1. Greensand filtration will be used for both the Charnock/Arcadia and Olympic well flows to 

remove iron and manganese. Removing iron and manganese will reduce UV lamp fouling from 

the Olympic well flow and RO membrane fouling by both the Charnock/Arcadia and Olympic well 

flows. 

2. UV/H2O2 AOP will be used to remove 1,4-D, TCE, and PCE from the Olympic Well Field to below 

their respective DLRs or detection limit as the primary mode of treatment for these 

contaminants. 

3. GAC will be used to quench the hydrogen peroxide from the UV/H2O2 effluent and provide 

treatment via adsorption (e.g., removal of 1,2,3-TCP). 

4. Treated water from the UV/H2O2 AOP + GAC (Olympic well flows) will be combined with 

Charnock/Arcadia well flows in the RO feed tank and be treated via RO to reduce total dissolved 

solids, water hardness, and other low concentration contaminants to below the DLR. An RO 

bypass stream will be used to re-mineralize the final treated water.  

5. The combined RO permeate and RO bypass will pass through the decarbonators.  

6. The exhaust gas from the decarbonators will be treated via vapor-phase GAC. 

7. Post-decarbonation, ammonium sulfate and sodium hypochlorite will be added to create a 

disinfectant residual (monochloramine), fluoride will be added to leave a residual, and sodium 

hydroxide will be added for corrosion control of the final treated water. 

3.4 Multi-barrier Treatment  

Both the existing and future Arcadia WTP treatment trains provide multiple treatment barriers to 

produce high-quality drinking water. The existing and planned upgraded treatment trains are 

described in this section.  

3.4.1 Existing Multi-barrier Treatment Train 

The existing Charnock WTP treatment train consists of downhole chlorination, and an equalization 

basin with aeration, greensand filters, and GAC treatment for three of the five wells located in the 

Charnock Well Field. The other two Charnock Wells are not contaminated and are not treated. No 

modifications to the Charnock WTP are proposed for this Olympic Well Field Restoration Project. Two 

new wells will be added at the Olympic Well Field: SM-8 and SM-9 (SM-9 replaces SM-3). 

The following summarizes each treatment process at the existing Arcadia WTP. Equipment 

configuration in this section is described using the notation (duty + standby). Figure 3-1 provides a 

process flow diagram of the existing system. 
 

• Contact Basin. One contact basin provides additional contact time for iron and manganese 

oxidation after injection of sodium hypochlorite. 

• Greensand Filters. Three filter feed pumps (2 + 1) boost flow through six greensand filters (6 + 

0) remove iron and manganese and protect the UV lamps and RO membranes from fouling. Each 

filter contains two independently operating cells. Backwash is discharged to the City of Los 

Angeles sewer.  

• RO Feed Tank. One RO feed tank provides flow equalization to ensure steady-state operation of 

the RO trains. 
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• Low Pressure RO Feed Pumps and Cartridge Filters. Three low-pressure RO feed pumps (2 + 1) 

convey flow from the RO feed tank through three cartridge filters (3 + 1). The cartridge filters 

serve to protect the RO membranes by capturing any large particles that may be in the feed 

water. 

• RO Trains. Three high-pressure RO feed pumps (3 + 1) boost flow through three RO trains (3 + 1) 

to remove dissolved minerals and salts. Approximately 14 to 18 percent of the RO feed water 

bypasses the RO system to control for post-treatment stabilization. RO permeate is blended with 

RO bypass flows upstream of the decarbonation process. RO concentrate (brine) is currently 

discharged to the City’s sanitary sewer. 

• Decarbonators. Combined RO permeate and RO bypass flows are passed through two 

decarbonators (2 + 0). The decarbonators remove carbon dioxide to increase pH and reduce the 

required sodium hydroxide dosage for post treatment. The decarbonators also achieve 

approximately 1 log removal each of TCE and PCE.  

• Vapor-Phase GAC (VGAC). Three VGAC contactors (3 + 0) remove VOCs from airflow from the 

reservoir mechanical aeration system and decarbonators per South Coast Air Quality 

Management District permit requirements. 

• Post Treatment. Disinfection, fluoridation, and stabilization of treated water is achieved by 

adding sodium hypochlorite, ammonium sulfate, fluoride, and sodium hydroxide, respectively. 

• Reservoir. Treated water is stored in a 5-million-gallon (MG) reservoir that is equipped with an 

aeration system to remove remaining VOCs before distribution to the potable water system. 
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Figure 3-1. Existing Arcadia WTP process flow diagram 
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3.4.2 Upgraded Multi-barrier Treatment Train 

The upgraded multi-barrier treatment train includes addition of the new Olympic AWTF and 

modification and expansion of some existing processes at the Arcadia WTP as described in the 

following sections.  

3.4.2.1 Olympic AWTF  

The new Olympic AWTF consists of the following new or modified processes: 

• Greensand Filters. Two (2 + 0) of the six existing greensand filters will be modified to remove 

iron and manganese from the Olympic Well Field flow. A physical separation will be made to 

avoid any cross-connection to the other four greensand filters. Backwash water from the 

greensand filters will be discharged to the City of Los Angeles sewer system. Filtrate from the 

Olympic greensand filters will not be used to backwash any greensand filters. A new connection 

from the 350-foot pressure zone booster pump discharge header will fill the backwash holding 

tank with treated water to provide flexibility in using either final treated water or Charnock 

greensand filtrate for backwash supply. Raw water flow from the Olympic wells will be blown 

down to the washwater equalization tank until a turbidity permissive is met and then redirected 

into the greensand filters. 

• UV/H2O2 AOP. Two UV trains (1 +1) using hydrogen peroxide as the oxidant will be constructed to 

provide contaminant removal. Each UV reactor includes 12 reactor sections with 11 sections 

filled with UV lamps to meet Initial Design requirements (lamps can be added to the 12th reactor 

section for additional contaminant removal should constituent levels rise).  

− Hydrogen Peroxide. Two metering pumps (1 + 1) will add hydrogen peroxide (50 percent 

weight per weight) to UV/H2O2 AOP influent. Hydrogen peroxide is the oxidant for the UV-AOP 

treatment process. 

• GAC. Four GAC trains (3 + 1) each including two vessels filled with GAC media operating in lead-

lag will be constructed to quench residual hydrogen peroxide and provide treatment via 

adsorption (e.g., adsorption of 1,2,3-TCP). Treatment capacity requirements are met if one train 

is offline due to backwashing or maintenance but all vessels will typically remain in operation 

when flows are high enough to maintain proper hydraulics through all four trains. 

A site plan of the Olympic AWTF (co-located at the existing Arcadia WTP) and Arcadia WTP expansion 

is provided in Figure 3-2.  
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Figure 3-2. Olympic AWTF and Arcadia WTP expansion site plan 

Olympic AWTF shown in orange 
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3.4.2.2 Arcadia WTP Expansion 

The following modifications will be made as part of the Arcadia WTP expansion: 

• RO Feed Tank. A new inlet pipe penetration will be added to the RO feed tank for Olympic AWTF 

effluent. Groundwater from the Charnock WTP and Arcadia Well Field (both pre-treated with 

greensand filtration) will be blended with Olympic AWTF effluent within the RO feed tank.  

• Low-pressure RO Feed Pumps and Cartridge Filters. One additional low-pressure RO feed pump 

(for a total of 3 + 1) and one additional cartridge filter (for a total of 4 + 1) will be constructed to 

handle increased flows from addition of the Olympic AWTF. The additional low-pressure RO feed 

pump and cartridge filter will match the existing equipment.  

• RO Trains. The existing RO trains (4 + 0) will be retrofitted to flow reversal reverse osmosis 

(FRRO) to increase system recovery from 83 percent to 90 percent, or greater. Pilot testing has 

been performed to confirm that FRRO will increase system recovery while maintaining high salt 

rejection. During the Initial Design, approximately 24 percent of the RO feed flow will be 

bypassed around the RO based on a hardness target of ~160 mg/L as calcium carbonate 

(CaCO3). In the Initial Design, the retrofitted RO trains will operate in a 3 duty, 1 standby mode 

based on available influent water. Should additional groundwater wells be available, from other 

future wells, summarized in Table 1-1, all RO trains will operate in a 4 duty, no standby mode. 

When a RO train goes offline due to cleaning or maintenance, plant operating capacity will be 

reduced temporarily and supplemented by the City’s imported water source. A new Clean in 

Place (CIP) system will be constructed inside an expanded RO Building to improve the efficacy of 

membrane cleanings. 

• Brine Tank and Pump Station. One brine tank and pump station will be constructed to equalize 

the RO concentrate for disposal via the existing 8-inch brine disposal line that connects to the 

City’s sanitary sewer system. An air gap will be provided in the concentrate piping from each RO 

system to the brine tank. 

• Decarbonators. One additional decarbonator (for a total of 3 + 0) will be constructed to handle 

increased flows. The Arcadia WTP expansion will continue to be able to achieve 1-log reduction 

of TCE and PCE. With the addition of the Olympic AWTF, the City’s existing reservoir aeration 

system may no longer be required to meet treatment goals. 

• Vapor Phase GAC. Three VGAC contactors (3 + 0) will treat airflow from the decarbonators and 

the mechanical aeration system per South Coast Air Quality Management District permit 

requirements. 

• Post Treatment. New flash mix pumps will be installed downstream of the decarbonator effluent 

tank to enhance chemical mixing for post-treatment disinfection and stabilization. The chemical 

feed has been re-ordered to ammonium sulfate, fluoride, sodium hypochlorite and sodium 

hydroxide. Sodium fluoride will be replaced with hydrofluorosilicic acid for fluoridation. 

• Reservoir Booster Pump Station. The 5-MG reservoir has two outlets; the first outlet sends water 

to the Arcadia booster pumps to supply the 350-foot pressure zone and the second outlet flows 

by gravity directly to the 250-foot pressure zone. A new booster pump station will be constructed 

to supply the 500-foot pressure zone using the 250-foot pressure zone reservoir outlet.  

• Chemical Systems. The following chemical dosing systems will be used at the new Olympic AWTF 

and Arcadia WTP expansion. Chemical strength concentration percentages are noted as weight 

per weight. 

− Sodium Hypochlorite. Two pairs of metering pumps (1 + 1 shared standby for each location) 

will add sodium hypochlorite (12.5 percent is purchased, 11.5 percent is used for tank and 

pump sizing) to raw water contact tank influent and non-Olympic greensand filter influent. 
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Three pairs of metering pumps (1 + 1 for each location) will add sodium hypochlorite to 

greensand filter influent to enhance iron and manganese removal, downstream of GAC to 

form chloramine prior to RO treatment if only the Olympic Well Field is running 

(Charnock/Arcadia flow uses residual chlorine from the greensand process), and 

downstream of the decarbonator effluent tank for disinfection residual.  

− Ammonium Sulfate. Three pairs of metering pumps (1 + 1 for each location) will add 

ammonium sulfate (40 percent) to non-Olympic greensand effluent, GAC effluent, and 

decarbonator effluent. Ammonium sulfate is added along with sodium hypochlorite to form 

chloramines to control RO biofouling and for disinfection. 

− Sulfuric Acid. Two metering pumps (1 + 1) will add sulfuric acid (93 percent) to UV/H2O2 

influent. Two pairs of metering pumps (1 + 1 shared standby at each location) will add 

sulfuric acid to RO influent and RO clean-in-place (CIP). Sulfuric acid is added to maintain pH 

in the RO feed at 6.6 to minimize scaling on the RO membranes, to create low pH RO 

cleaning solutions, and to neutralize spent RO CIP waste prior to sewer disposal. It may also 

be used to enhance UV/H2O2 treatment efficiency. 

− Antiscalant. Two metering pumps (1 + 1) will add antiscalant (Avista Vitec-4,000 or AWC A-

119) to cartridge filter effluent to reduce inorganic scaling on the membrane surface. 

− Hydrofluorosilicic Acid. Two metering pumps (1 + 1) will add hydrofluorosilicic acid 

(23 percent) downstream of the decarbonator effluent tank. The hydrofluorosilicic acid 

system will replace the existing sodium fluoride metering pumps and powder/saturator 

system. Hydrofluorosilicic acid is added for fluoridation.  

− Sodium Hydroxide. Three metering pumps (2 + 1) will add sodium hydroxide (25 percent) 

downstream of the decarbonator effluent tank to achieve a pH between 8.0 to 8.5 to match 

the potable distribution system water quality and minimize corrosion. It is also used to 

create RO cleaning solutions and neutralize spent RO CIP waste prior to sewer disposal. 

A process flow diagram of the new Olympic AWTF and Arcadia WTP expansion is provided on  

Figure 3-3. Table 3-1 presents the flow balance for the system. Refer to Appendix B for a detailed 

process flow diagram and complete flow balance of the system showing order of operation, pumps, 

chemical injection points, and static mixers. Refer to the OMMP in Appendix C for detailed design 

criteria, operating procedures, and vendor documentation. The vapor-phase GAC permit is included 

in Appendix D. 
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Figure 3-3. Olympic AWTF and Arcadia WTP expansion process flow diagram 
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Table 3-1. Olympic AWTF and Arcadia WTP Expansion Flow Balance 

Description Units Initial Design Contingency Designa 

Olympic AWTF 

Greensand Filters Influent from Olympic Wells gpm 2,000 2,000 

UV-AOP Influentb gpm 2,000 2,000 

GAC Influent gpm 2,000 2,000 

RO Feed Tank Influent from Olympic Wellsb gpm 2,000 2,000 

Arcadia WTP 

Charnock WTP Effluent gpm 4,800 5,067 

Arcadia Wells Influent gpm 230 230 

Airport Wells Influent gpm 0 900 

Arcadia WTP Contact Basin Influent gpm 5,030 7,097 

Greensand Filters Influent from Charnock, Arcadia, and Airport Wells gpm 5,030 7,097 

RO Feed Tank Influent from Charnock, Arcadia, and Airport Wellsb gpm 5,030 7,097 

RO Feed Tank Effluent gpm 7,030 9,097 

RO Bypassc gpm 1,697 2,092 

RO Feed gpm 5,333 7,005 

RO Permeated gpm 4,800 6,304 

RO Concentrate/Brined gpm 533 700 

Decarbonator Influent gpm 6,497 8,397 

Treated Water Production gpm 6,497 8,397 

a. Contingency Design assumes future increased flows from Charnock well field. 

b. GAC and greensand filter backwash supply provided by treated water. Losses due to filter-to-waste or backwash waste not deducted 

due to infrequent operations. 

c. RO bypass equals 24% and 23% of Initial and Contingency design RO feed tank effluent, respectively. 

d. Based on 90% recovery for the Initial and Contingency design of the RO membrane system. 

 

3.4.3 Summary of Contaminant Reduction through the Treatment Train  

The existing Charnock WTP and Arcadia WTP provides multiple barriers of treatment, as will the 

expanded and upgraded plant. Projected removal efficiency of COPCs for all treatment processes are 

derived from a combination of literature values and field observations. The modeled removals of the 

15 COPCs by process are summarized in Tables 3-2 and 3-3 for the initial and contingency designs, 

respectively. Ten of the 15 COPCs identified in the Step 2 Report (Advisian and ICF, 2021) are 

projected to be below their respective MCL or NL in all wells, but their reduction is considered here 

as well. 
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Table 3-2. Modeled Removals by Process in the Initial Design 

Constituent of Potential Concern UV/H2O2 AOP GAC RO Decarbonator 

1,1-DCA 0%a 0%b 90%c 30%d 

1,1-DCE 99.4%e 90%b 26%f 30%d 

1,2,3-TCP 0%a 92%g 60%h 15%h 

1,4-D 99.6%g 0%a 80%f 0%a 

Carbon Tetrachloride 0%a 90%i 75%c 90%i 

cis-1,2-DCE 99.4%g 90% j 30%f 50%d 

PCE 99.5%g 90%b,i 70% c,f,k 91%l 

TCE 99.4%g 90%b,i 30% c,f,k 89%l 

1,1,2-Trichloroethane  0%a 0% i,m 85%c 40%i 

1,2-Dichloroethane  0%a 0%b 70%c 90%i 

Benzene  0%n 90%i 85%i 90%i 

MTBE  0%n 0%b 80%o 75%p 

PFOA  0%a 90%q  90%o 0%a 

trans-1,2-Dichloroethylene  0%n 90% j 35%k 58%d 

Vinyl Chloride  0%n 0%b 80%c 90%i 

a. Not a BAT. 

b. Short breakthrough relative to 1,2,3-TCP per Kempitsty et al. 2019. Assume not operated for removal of these COPCs. 

c. Altalyan et al. 2016. 

d. Conservatively estimated from EPA 1983. 

e. Conservative log removal based on Trojan kinetic model. 

f. Removal based on FRRO pilot data gathered July – Sept 2020. 

g. Design removal based on performance guarantee.  

h. Provost and Pritchard 2014. 

i. Estimate based on data in EPA. 2009. 

j. Adams, Clark and Miltner. 1989. 

k. Kim, Amy, and Drewes 2005. 

l. Per Arcadia WTP decarbonator water quality data (2017-2019). 

m. Short breakthrough relative to 1,2,3-TCP per Roccaro 2016. Assume not operated for removal of this COPC. 

n. As the concentrations are all well below the detection limit at design values, the system does not target treatment of these 

constituents. 

o. Konradt et al. 2021. 

p. Ramakrishnan et al. 2004. 

q.  Kempitsty et al., 2022.  

 



Olympic Well Field Effective Treatment and 

Monitoring – Step 4 of 97-005 Evaluation Section 3: Selection of Treatment Technology 

 

 3-15 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

FINAL_Step 4 Effective Treatment and Monitoring_2022.07 

Table 3-3. Modeled Removals by Process in the Contingency Design 

Constituent of Potential Concern UV/H2O2 AOP GAC RO Decarbonator 

1,1-DCA 0%a 0%b 90%c 30%d 

1,1-DCE 99.6%e 90%b 26%f 30%d 

1,2,3-TCP 0%a 92%g 60%h 15%h 

1,4-D 99.75%g 0%a 80%f 0%a 

Carbon Tetrachloride 0%a 90%i 75%c 90%i 

cis-1,2-DCE 99.6%g 90% j 30%f 50%d 

PCE 99.7%g 90%b,i 70%c,f,k 91%l 

TCE 99.6%g 90%b,i 30%c,f,k 89%l 

1,1,2-Trichloroethane  0%a 0%i,m 85%c 40%i 

1,2-Dichloroethane  0%a 0%b 70%c 90%i 

Benzene  0%n 90%i 85%i 90%i 

MTBE  0%n 0%b 80%o 75%p 

PFOA  0%a  90%q 90%o 0%a 

trans-1,2-Dichloroethylene  0%n 90% j 35%k 58%d 

Vinyl Chloride  0%n 0%b 80%c 90%i 

a. Not a BAT. 

b. Short breakthrough relative to 1,2,3-TCP per Kempitsty et al. 2019. Assume not operated for removal of these COPCs. 

c. Altalyan et al. 2016. 

d. Conservatively estimated from EPA 1983. 

e. Conservative log removal based on Trojan kinetic model. 

f. Removal based on FRRO Pilot data gathered July – September 2020. 

g. Design removal based on performance guarantee.  

h. Provost and Pritchard 2014. 

i. Estimate based on data in EPA. 2009. 

j. Adams, Clark and Miltner. 1989. 

k.  Kim, Amy, and Drewes 2005. 

l. Per Arcadia WTP decarbonator water quality data (2017-2019). 

m. Short breakthrough relative to 1,2,3-TCP per Roccaro 2016. Assume not operated for removal of this COPC. 

n. As the concentrations are all well below the detection limit at design values, the system does not target treatment of these 

constituents. 

o. Konradt et al. 2021. 

p. Ramakrishnan et al. 2004. 

q  Kempitsty et al., 2022. 

 

As described in previous sections, a level of contingency is provided in the treatment system design 

to provide additional contaminant removal should constituent levels rise (Table 3-3). The 

contingency design includes expanding the UV/H2O2 AOP treatment train to provide greater removal 

of 1,1-DCE, 1,4-D, cis-1,2-DCE, PCE, and TCE. Expanding the UV/AOP system would include installing 

additional lamp drivers in the partially filled UV power distribution centers and lamps and sleeves 

within the empty section of the UV reactors and connecting them. Excluding current supply chain and 

demand variability, expanding the UV/AOP can be completed in approximately 2 – 4 months. In such 

a scenario, the Olympic wells’ flows would be adjusted to maintain concentrations at or below design 

levels until the system expansion was complete. 
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Section 4 

Performance Standards of 

Treatment 

A mass balance model was developed to estimate effluent concentrations for each treatment 

process for all COPCs. The mass balance calculations apply the removals listed in Tables 3-2 and 3-3 

to the Olympic well water influent concentrations listed in Tables 2-1 and 2-2. Operating 

assumptions are summarized in Table 4-1. Tables 4-2 and 4-3 summarize the mass balance model 

results for Initial and Contingency Designs, respectively, for plant operations at the design flow 

(water from Charnock, Arcadia and Olympic Well Fields). At design flow conditions, all COPCs are 

below their respective MCLs and NLs. With only Olympic wells running at the design flow and 

concentrations, all COPCs are also below their respective MCLs and NLs (Tables 4-4 and 4-5). 

Operating the Olympic AWTF and Arcadia WTP on Olympic wells only is not anticipated for normal 

operations and will be limited to occurring only if the entire Charnock Well Field is offline for new well 

drilling.  

 

Table 4-1. Mass Balance Model Flows and RO Bypass and Recovery 

Parameter Units Initial Contingency 

Olympic Wells    

SM-4 gpm 900 900 

SM-8 gpm 550 550 

SM-9 gpm 550 550 

Arcadia Well Blend gpm 230 230 

Charnock Well Blend gpm 4,800 5,067a 

RO Recovery % 90 90 

Bypass Flow % 24 23 

a. Includes additional capacity from Airport Wells 

 

An Acceptance Test Plan (to be submitted separately) will outline treatment facility startup activities 

to demonstrate that the treatment technology and programming operate as designed. 
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Table 4-2. Mass Balance: Initial Design Concentrations at Design Flow 

Constituent of Potential 

Concern Units MCL NL 

Olympic Influent 

Blend 

(SM-4/8/9) 

UV-AOP  

Effluent 

GAC  

Effluent 

Arcadia Well 

Blend 

Charnock Well 

Blend 

Charnock/ 

Arcadia  

Blend 

GAC Effl. +  

Charnock/ 

Arcadia 

Blend 

RO 

Permeate 

 + Bypass 

Treated 

Water 

1,1-DCA µg/L 5 - 0.207 0.207 0.207 ND ND ND 0.059 0.020 0.014 

1,1-DCE µg/L 6 - 0.858 0.005 0.001 ND ND ND 0.0001 0.0001 0.0001 

1,2,3-TCP µg/L 0.005 - 0.030 0.030 0.002 ND ND ND 0.001 0.0004 0.0003 

1,4-D µg/L - 1 26.5 0.106 0.106 ND ND ND 0.030 0.012 0.012 

Carbon Tetrachloride µg/L 0.5 - 0.273 0.273 0.027 0.059 ND 0.003 0.010 0.004 0.0004 

cis-1,2-DCE µg/L 6 - 1.04 0.006 0.001 ND ND ND 0.0002 0.0001 0.0001 

PCE µg/L 5 - 20.3 0.101 0.010 ND 0.055 0.053 0.040 0.020 0.002 

TCE µg/L 5 - 16.1 0.097 0.010 ND 0.698 0.666 0.479 0.373 0.041 

1,1,2-Trichloroethane µg/L 5 - 0.225 0.225 0.225 ND ND ND 0.064 0.024 0.014 

1,2-Dichloroethane µg/L 0.5 - 0.145 0.145 0.145 ND ND ND 0.041 0.020 0.002 

Benzene µg/L 1 - 0.100 0.100 0.010 ND ND ND 0.003 0.001 0.0001 

MTBE µg/L 13 - 0.218 0.218 0.218 ND 0.186 0.178 0.189 0.077 0.019 

PFOA ng/L - 5.1a 0.848 0.848 0.085 ND ND ND 0.024 0.008 0.008 

trans-1,2-Dichloroethylene µg/L 10 - 0.055 0.055 0.006 ND ND ND 0.002 0.001 0.0005 

Vinyl Chloride µg/L 0.5 - 0.055 0.055 0.055 ND ND ND 0.016 0.006 0.001 

a. PHG-recommended NL is 0.1 ng/L. 
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Table 4-3. Mass Balance: Contingency Design Concentrations at Design Flow 

Constituent of Potential 

Concern Units MCL NL 

Olympic 

Influent Blend 

(SM-4/8/9) 

UV-AOP 

Effluent 

GAC 

Effluent 

Arcadia  

Well 

Blend 

Charnock 

Well  

Blend 

Charnock/ 

Arcadia/Future Wellsa 

Blend 

GAC Effl. + Charnock/ 

Arcadia/Future Wellsa 

Blend 

RO 

Permeate 

 + Bypass 

Treated 

Water 

1,1-DCA µg/L 5 - 0.325 0.325 0.325 ND ND ND 0.071 0.023 0.016 

1,1-DCE µg/L 6 - 1.14 0.005 0.0005 ND ND ND 0.0001 0.0001 0.0001 

1,2,3-TCP µg/L 0.005 - 0.049 0.049 0.004 ND ND ND 0.001 0.0005 0.0004 

1,4-D µg/L - 1 34.7 0.087 0.087 ND ND ND 0.019 0.008 0.008 

Carbon Tetrachloride µg/L 0.5 - 0.415 0.415 0.042 0.059 ND 0.003 0.011 0.005 0.0005 

cis-1,2-DCE µg/L 6 - 1.41 0.006 0.001 ND ND ND 0.0001 0.0001 0.00005 

PCE µg/L 5 - 26.6 0.080 0.008 ND 0.055 0.053 0.043 0.020 0.002 

TCE µg/L 5 - 21.1 0.084 0.008 ND 0.698 0.668 0.523 0.405 0.045 

1,1,2-Trichloroethane µg/L 5 - 0.270 0.270 0.270 ND ND ND 0.059 0.021 0.013 

1,2-Dichloroethane µg/L 0.5 - 0.145 0.145 0.145 ND ND ND 0.032 0.015 0.002 

Benzene µg/L 1 - 0.100 0.100 0.010 ND ND ND 0.002 0.001 0.0001 

MTBE µg/L 13 - 0.290 0.290 0.290 ND 0.186 0.178 0.203 0.081 0.020 

PFOA ng/L - 5.1b  1.10 1.100 0.110 ND ND ND 0.024 0.008 0.008 

trans-1,2-

Dichloroethylene 
0.848 0.848 0.848 0.055 0.055 0.006 ND ND ND 0.001 0.001 0.0004 

Vinyl Chloride µg/L 10 - 0.055 0.055 0.055 ND ND ND 0.012 0.005 0.0005 

a. Because these future wells are not drilled yet and water quality data are not available, the calculations assume that water quality from these future wells would be similar to that measured 

in the wells with the worst water quality, i.e., the Charnock Wells. 

b. PHG-recommended NL is 0.1 ng/L. 
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Table 4-4. Mass Balance: Initial Design Concentrations for Olympic Flows Only  

Constituent of Potential 

Concern Units MCL NL 

Olympic 

Influent  

Blenda 

(SM-4/8/9) 

UV-AOP 

Effluent 

GAC 

Effluent 

Arcadia Well 

Blendb 

Charnock 

Well  

Blendb 

Charnock/ 

Arcadia  

Blend 

GAC Effl. + 

Charnock/ 

Arcadia Blend 

RO 

Permeate 

 + Bypass 

Treated 

Water 

1,1-DCA µg/L 5 - 0.207 0.207 0.207 NA NA NA 0.207 0.069 0.048 

1,1-DCE µg/L 6 - 0.858 0.005 0.001 NA NA NA 0.001 0.0004 0.0003 

1,2,3-TCP µg/L 0.005 - 0.030 0.030 0.002 NA NA NA 0.002 0.001 0.001 

1,4-D µg/L - 1 26.5 0.106 0.106 NA NA NA 0.106 0.043 0.043 

Carbon Tetrachloride µg/L 0.5 - 0.273 0.273 0.027 NA NA NA 0.027 0.012 0.001 

cis-1,2-DCE µg/L 6 - 1.04 0.006 0.001 NA NA NA 0.001 0.0005 0.0002 

PCE µg/L 5 - 20.3 0.101 0.010 NA NA NA 0.010 0.005 0.0004 

TCE µg/L 5 - 16.1 0.097 0.010 NA NA NA 0.010 0.008 0.001 

1,1,2-Trichloroethane µg/L 5 - 0.225 0.225 0.225 NA NA NA 0.225 0.084 0.050 

1,2-Dichloroethane µg/L 0.5 - 0.145 0.145 0.145 NA NA NA 0.145 0.070 0.007 

Benzene µg/L 1 - 0.100 0.100 0.010 NA NA NA 0.010 0.004 0.0004 

MTBE µg/L 13 - 0.218 0.218 0.218 NA NA NA 0.218 0.089 0.022 

PFOA ng/L - 5.1c 0.848 0.848 0.085 NA NA NA 0.085 0.028 0.028 

trans-1,2-Dichloroethylene µg/L 10 - 0.055 0.055 0.006 NA NA NA 0.006 0.004 0.002 

Vinyl Chloride µg/L 0.5 - 0.055 0.055 0.055 NA NA NA 0.055 0.022 0.002 

a. SM-4 = 900 gpm, SM-8 =550 gpm, SM-9 = 550 gpm  

b. Arcadia Well Blend = 0 gpm; Charnock Well Blend = 0 gpm 

c. PHG-recommended NL is 0.1 ng/L. 
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Table 4-5. Mass Balance: Contingency Design Concentrations for Olympic Flows Only 

Constituent of Potential 

Concern Units MCL NL 

Olympic 

Influent  

Blenda 

(SM-4/8/9) 

UV-AOP 

Effluent 

GAC 

Effluent 

Arcadia Well 

Blendb 

Charnock 

Well  

Blendb 

Charnock/ 

Arcadia/ Future Wells 

Blend 

GAC Effl. + 

Charnock/ 

Arcadia Blend 

RO 

Permeate 

 + Bypass 

Treated 

Water 

1,1-DCA µg/L 5 - 0.325 0.325 0.325 N/A N/A N/A 0.325 0.105 0.074 

1,1-DCE µg/L 6 - 1.14 0.005 0.000 N/A N/A N/A 0.0005 0.0004 0.0003 

1,2,3-TCP µg/L 0.005 - 0.049 0.049 0.004 N/A N/A N/A 0.004 0.002 0.002 

1,4-D µg/L - 1 34.7 0.087 0.087 N/A N/A N/A 0.087 0.035 0.035 

Carbon Tetrachloride µg/L 0.5 - 0.415 0.415 0.042 N/A N/A N/A 0.042 0.018 0.002 

cis-1,2-DCE µg/L 6 - 1.41 0.006 0.001 N/A N/A N/A 0.001 0.0004 0.0002 

PCE µg/L 5 - 26.6 0.080 0.008 N/A N/A N/A 0.008 0.004 0.0003 

TCE µg/L 5 - 21.1 0.084 0.008 N/A N/A N/A 0.008 0.007 0.001 

1,1,2-Trichloroethane µg/L 5 - 0.270 0.270 0.270 N/A N/A N/A 0.270 0.098 0.059 

1,2-Dichloroethane µg/L 0.5 - 0.145 0.145 0.145 N/A N/A N/A 0.145 0.069 0.007 

Benzene µg/L 1 - 0.100 0.100 0.010 N/A N/A N/A 0.010 0.004 0.0004 

MTBE µg/L 13 - 0.290 0.290 0.290 N/A N/A N/A 0.290 0.116 0.029 

PFOA ng/L - 5.1c 1.10 1.10 0.110 N/A N/A N/A 0.110 0.036 0.036 

trans-1,2-Dichloroethylene µg/L 10 - 0.055 0.055 0.006 N/A N/A N/A 0.006 0.004 0.002 

Vinyl Chloride µg/L 0.5 - 0.055 0.055 0.055 N/A N/A N/A 0.055 0.022 0.002 

a. SM-4 = 900 gpm, SM-8 =550 gpm, SM-9 = 550 gpm 

b. Arcadia Well Blend = 0 gpm; Charnock Well Blend = 0 gpm 

c. PHG-recommended NL is 01 ng/L. 
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Section 5 

Operation, Maintenance, and 

Monitoring Plan 

An OMMP is intended to be used by any authorized treatment facility operator as reference for all 

aspects of a treatment facility and is included in Appendix C. The OMMP focuses on the following 

components: 

• Description of the treatment facility, including an overview of the sources of supply, design 

considerations, disinfection, storage, and the controls/SCADA. 

• System operating procedures, including design features, operating scenarios, and descriptions 

of PLCs during pre-startup, startup, normal operation, maintenance, and shutdown (planned and 

emergency). A list of approved operations staff (number of staff, grade of certifications, and 

responsibilities) and contact information for technical assistance and vendors is included. 

• Water quality monitoring and testing, including identification of drinking water wells and early 

warning monitoring wells, locations for sample collection, monitoring parameters, and sampling 

frequency and analytical methods.  

• Reporting and record keeping, including typical reporting forms for operational and maintenance 

records, and instructions for proper waste handling, disposal, and documentation of unintended 

or incidental waste.  

5.1 Description of Facility 

The OMMP will provide a description of the existing Charnock WTP, new Olympic AWTF, and 

expanded Arcadia WTP consistent with the description provided in Section 3.  

5.2 Treatment Facility Operating Procedures 

Descriptions of PLCs and manual/automatic controls for pre-startup, startup, normal operation, 

maintenance, and short-term and long-term shutdown procedures are provided in the OMMP. Some 

treatment processes are controlled by individual PLCs that communicate with the Arcadia WTP 

master plant PLC/SCADA system. The individual PLCs allow for either manual or auto modes of 

operation. The Plant PLC system sends permissive signals that allow different operating modes to be 

initiated for each treatment process.  

The O&M manual (to be provided at a later time) will include SOPs for regular maintenance of major 

items and related systems. A list of major equipment maintenance requirements and triggers for 

action is included in Table 5-1.  
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Table 5-1. Typical Maintenance Items for Major Equipment 

Equipment Trigger for Maintenance Maintenance Action 

Greensand Filters • High headloss, runtime, totalized volume of 

filtered water, or iron concentration in filtered 

water 

• Perform filter backwash 

• Filtered water quality not acceptable after 

backwashing 

• Investigate backwash procedure 

• Investigate oxidation chemistry upstream 

• Reactivate greensand media 

• Replace greensand media 

UV/H2O2  • Lamp failure  • Replace burned out lamp 

• Lamp driver failure • Replace lamp driver 

• Wiper failure • Replace failed wiper 

• UV meters or sensors failure • Replace failed UV intensity sensor 

• Repair or calibrate UVT analyzer 

• Replace failed flowmeter 

• Low log removal or lamp intensity reduced below 

the minimum level for adequate UV dose delivery 

(e.g., excessive fouling, lamp aging, faulty 

intensity sensor) 

• Check UV intensity sensor calibration  

• Replace lamp sections (if indicated by lamp age) 

• Check sleeves; clean if required; adjust wiper frequency 

• Ultraviolet transmittance (UVT) analyzer reads 

high or low (relative to typical operations) 

• Check UV intensity sensor calibration 

• Check UVT analyzer calibration 

• Compare UVT analyzers’ results against each other; 

calibrate errant analyzer 

• Clean sensor if needed 

• Monthly maintenance • Inventory spare parts on site 

• Perform reference UV intensity sensor checks 

• Inspect UV intensity sensor O-rings 

• Check hydraulic system fluid level 

• Check hydrogen peroxide dosing system, including pump 

calibration and H2O2 bulk concentration 

• Clean UVT analyzer sensor 

• Calibrate UVT analyzer 

• Annual maintenance • Check high-voltage power distribution center  

• Reference UV intensity sensor calibration 

• Refresher training for personnel 

• Replace hydraulic system fluid filter 

• Inspect hydraulic hoses 

• Inspect lamp cables 

• Replace wiper seals 

• Replace UVT analyzer wiper 

• Replace hydraulic fluid 

GAC Vessels • High headloss or maximum runtime reached • Initiate backwash or bump (low-flow backwash to reduce 

air entrainment and compaction) 

• Lowest sample port of lead vessel indicates 

hydrogen peroxide is only partially quenched (still 

quenched at the effluent)  

• Confirm hydrogen peroxide quenching through the depth of 

the GAC bed (all ports and combined effluent) 

• Schedule media replacement, switch lead-lag order of GAC 

• Lowest sample port of lead vessel indicates 

breakthrough of target contaminant(s) 

• Schedule media replacement, switch lead-lag order of GAC 

Low-Pressure and 

High-Pressure Feed 

Pumps 

• Decrease in High-Pressure RO feed pump suction 

pressure, failure of Low-Pressure or High-Pressure 

RO feed pumps 

• Check VFD settings 

• Schedule maintenance for failed pump 
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Table 5-1. Typical Maintenance Items for Major Equipment 

Equipment Trigger for Maintenance Maintenance Action 

Cartridge Filters 
• High differential pressure across cartridge filter • Isolate and replace failed cartridge filters for failed 

vessel(s) 

RO Trains  • Elevated fouling rate or cleaning frequency • Monitor FRRO automation and verify sequencing is 

operating properly; inspect FRRO valves 

• Optimize antiscalant dose and pH 

• Inspect greensand filters if iron and manganese 

concentrations are elevated. Adjust greensand filter 

operating parameters (e.g., backwash frequency and 

chlorine residual) as needed. 

• Verify/adjust chemical dosing for chloramines upstream of 

RO feed tank  

• Elevated RO permeate or finished water 

conductivity 

• Inspect membranes for failed O-ring connections 

• Replace failed membranes 

Decarbonators • Blower failure • Schedule regular blower inspection 

• Reduce RO production if it is greater than the capacity of 2 

online blowers and the 3rd decarbonator blower fails 

(evaluate impact on treatment as needed) 

• High differential pressure across packed media 

bed 

• Clean decarbonator media if it becomes fouled 

Chemical Systems  • Metering pump does not meet required dose at 

minimum or maximum speed 

• Calibration test indicates pump dosing is 

inaccurate 

• Manually adjust metering pump stroke length (diaphragm 

pumps) 

• Replace tubing (peristaltic pumps) 

• Dose exceeds setpoint • Manually trim dosage rate 

• Inspect analyzer or flowmeter corresponding to affected 

chemical system 

• Low level in bulk feed tank • Inspect bulk feed tank during daily rounds 

• Replace malfunctioning/failed level sensor 

• Schedule chemical delivery 
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Flow measurement for influent and effluent to all processes at the Arcadia WTP are summarized in 

Table 5-2. Monitoring locations, flowmeters and sampling points are shown on Figure 5-1. 

 

Table 5-2. Flow Measurement 

Process Flow Measurement 

Olympic Greensand Filter Influent 
Totalized in SCADA from flowmeters on individual Olympic Well Field effluent 

lines 

Olympic Greensand Filter Effluent/UV/H2O2 AOP Influent Flowmeter on UV/H2O2 AOP influent line 

UV/H2O2 AOP Effluent/GAC Influent Flowmeter on UV/H2O2 AOP influent line 

GAC Effluent/RO Feed Tank Influent Totalized in SCADA from flowmeters on GAC system  

Contact Basin Influent Flowmeter on contact basin influent line 

Contact Basin Effluent/Non-Olympic Greensand Filter 

Influent 

Totalized in SCADA from flowmeters on individual non-Olympic greensand filter 

influent lines 

Non-Olympic Greensand Filter Effluent/RO Feed Tank 

Influent 

Totalized in SCADA from flowmeters on individual non-Olympic greensand filter 

effluent lines 

RO Feed Tank Effluent/Cartridge Filter Influent 
Totalized in SCADA from flowmeters on RO permeate, RO concentrate, and RO 

bypass lines 

Cartridge Filter Effluent/RO Train Influent 
Totalized in SCADA from flowmeters on RO permeate, RO concentrate, and RO 

bypass lines 

RO Bypass Flowmeter on RO bypass line 

RO Train Effluent/Decarbonator Influent Totalized in SCADA from flowmeters on individual RO train permeate lines 

Decarbonator Effluent Tank Effluent/Reservoir Influent Flowmeter on reservoir influent line 
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Figure 5-1. Arcadia WTP sample collection, flowmeters, and monitoring instrument(s) locations 
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5.3 Reporting and Record Keeping 

Operations and maintenance records are necessary to document treatment settings and 

performance, such that future evaluations can use historical data. Operational data from the on-line 

monitoring instruments is collected automatically through the SCADA system and generated into 

electronic reports. Maintenance records will be documented and include the date, time, duration of 

the procedure, and outcomes. In accordance with all requirements, the City will provide reports and 

records of past, current, and projected operational information pertaining to the Arcadia WTP 

(including the new Olympic AWTF) to DDW.  

The following monitoring records will be retained for a DDW-directed period. 

• Sampling location, date, and time (sampling locations are shown in Figure 5-1). 

• Name(s) of individual(s) performing the sampling. 

• Analytical results. 

• Analytical methods/techniques used. 

• Date of the analyses. 

• Name of laboratory conducting the analyses with its Environmental Laboratory Accreditation 

Program certification documentation. 

• Documentation of QA/QC, including chain of custody 
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Section 6 

Reliability Features and Water 

Quality Monitoring 

This section discusses the reliability features and water quality monitoring plan for the new Olympic 

AWTF and Arcadia WTP expansion.  

6.1 Reliability Features 

The new Olympic AWTF and Arcadia WTP expansion have been designed to provide a safe and 

reliable system that produces water meeting all federal and state drinking water quality 

requirements. Reliability features to achieve consistent, optimized removal of COPCs are further 

discussed in the OMMP. The reliability features include, but are not limited to: 

• Up-gradient monitoring wells selected based on the particle tracking simulation results 

presented in the Step 2 Report (see Appendix A of the Step 2 Report for the modeled capture 

zones and monitoring well locations). They are used as an early warning system to detect 

potential increases in contaminant concentrations that may later reach the production wells in 

the Olympic Well Field.  A similar early warning system is currently in place for the City’s 

Charnock Well Field and Charnock Treatment Plant. 

• Multi-barrier treatment as described in Section 3.4 of this report.  

• Automated monitoring and controls to ensure consistent treatment. 

• PLCs with safety interlocks that automatically shut down the system if electrical, mechanical, or 

hydraulic parameters are beyond the preset operating range. All PLCs will communicate with the 

SCADA system. 

• Double-contained chemical feed lines equipped with leak detection. Chemical storage tanks will 

be equipped with high-level alarms and quick connects to maximize operator safety. Concrete 

containment area with a sump will be provided for each chemical stored at the Charnock WTP 

and Arcadia WTP to contain chemical spills. 

• Facility failure response plan, notification plan, and restart procedures. 

• Compliance monitoring and reporting program for the Charnock WTP and the Arcadia WTP to 

confirm that water produced by the Arcadia WTP meets all state and federal requirements for 

potable water. Includes sampling and monitoring locations and frequencies to confirm that the 

treatment systems are achieving DDW permitting requirements. 

• Laboratory turnaround and vendor response times managed to facilitate proper treatment and 

corrective actions. 

• Backup generators to maintain operating continuity in the event of a plantwide power outage. In 

the event of backup generators being used, Olympic wells and UV/H2O2 are offline. 
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6.2 Compliance Monitoring and Reporting Program  

This section describes monitoring of source water and the multi-barrier treatment system. 

6.2.1 Monitoring of Extremely Impaired Source 

The Olympic Well Field Monitoring Program has documented and reported quarterly groundwater 

monitoring activities since 2011, including groundwater flow maps and contaminant iso-

concentration maps (e.g., ICF, 2020a). The data supported full characterization of the Olympic Well 

Field and was used to screen for COPCs and estimate future Arcadia WTP influent concentrations in 

the Step 2 Report (Advisian and ICF, 2021). Capture zones were generated for each production well 

and used to select monitoring wells. Attachment A of the Step 2 Report details the results of the 

particle tracking simulation and provides information on capture zones, monitoring well selection, 

and travel times for each aquifer zone. 

6.2.2 Monitoring of the Multi-Barrier Treatment System 

A compliance monitoring and reporting program to confirm that water produced by the new Olympic 

AWTF and Arcadia WTP expansion meets or exceeds all state and federal requirements for potable 

water is presented in the OMMP. In addition to routine sampling at the production wells (reported to 

the DDW via SDWIS), samples will also be collected quarterly at the Olympic Well Field monitoring 

wells and reported to the Los Angeles RWQCB (Case # 904040434), available via Geotracker. 

Monitoring well data will be used to inform operation of the well field and multi-barrier treatment 

system. A similar monitoring and reporting process is currently being used for the City’s Charnock 

Well Field. 

Water quality monitoring will be performed for the 15 COPCs previously identified in the Step 2 

Report as described in the OMMP (to be provided separately. After 1 year of monthly sampling and 

approval from DDW, monitoring frequency will be as specified by DDW. A table is provided in the 

OMMP that lists the sampling locations, frequencies, and test methods for monitoring of each COPC. 

Draft monitoring reporting sheets are also provided.  

Sample collection locations and/or on-line monitoring instrument(s) are provided upstream and 

downstream of all treatment processes for operations and process control. The Arcadia WTP’s 

compliance point for finished water quality is downstream of the 5-MG reservoir. Data from the 

monitoring instruments are automatically collected and stored through the SCADA system. The 

OMMP shows all sampling and monitoring locations at the Arcadia WTP and summarizes the purpose 

of each location. Table 6-1 summarizes this information. All online analyzers listed in Table 6-1 will 

be confirmed with routine grab sample monitoring. Figure 5-1 maps the monitoring locations onto 

the PFD. Proposed water quality and quantity reporting forms are included in Appendix E.  
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Table 6-1. Water Quality Test Standards for Monitoring and Compliance 

Parameter 

Point of Monitoring 

and/or Compliance 

(Refer to Figure 5-1) Monitoring Location 

Type/Frequency of 

Measurement Acceptable Operation Standard 

Chlorine residual A Contact tank influent Onlinea chlorine analyzers Chlorine within target setpoint range 

Chlorine residual 

Turbidity 
B Contact tank effluent 

Onlinea chlorine and turbidity 

analyzers 

Chlorine within target setpoint range 

Turbidity monitored for information 

purposes (no setpoint) 

Chlorine residual 

Turbidity 
C 

Olympic greensand  

filter influent 

Onlinea chlorine and turbidity 

analyzers 

Chlorine within target setpoint range 

Turbidity monitored for information 

purposes (no setpoint) 

Turbidity D 

Charnock-Arcadia 

blendb greensand filter 

effluent 

Onlinea turbidity analyzer Turbidity within target setpoint range 

Chlorine residual E 

Charnock-Arcadia 

blendb greensand filter 

effluent 

Onlinea chlorine analyzer Chlorine below maximum setpoint 

Turbidity F 
Olympic greensand 

filter effluent 
Onlinea turbidity analyzer Indicator of need for backwash 

UVT, pH, flow G UV AOP influent 
Onlinea UVT and pH analyzers 

and flowmeter 

Parameters within permitted range 

(UVT, flow) 

pH may be used based on startup 

testing results 

UV lamp status and 

intensity 
H 

UV system control 

center 
Onlinea 

Lamps online 

UV lamp intensity above required 

minimum value 

Chlorine residual I GAC effluent Onlinea chlorine analyzer 

Chloramine within setpoint range 

when used (in Olympic wells only 

mode) 

Chlorine residual J 

RO feed tank effluent 

(upstream of sulfuric 

acid injection) 

Onlinea chlorine analyzer 

Effluent chlorine for determining 

additional chemical needed to meet 

finished water setpoint 

Ammonia residual 

and monochloramine 

residual 

K 

RO feed tank effluent 

(downstream of 

sulfuric acid injection) 

Onlinea ammonia and 

monochloramine analyzers 

Ammonia and chloramine within 

setpoint range 

Turbidity L Cartridge filter influent Onlinea turbidity analyzer 
For informational purposes (no 

setpoint) 

Oxidation reduction 

potential (ORP), 

temperature, pH, 

conductivity, 

turbidity, chlorine 

residual 

M Cartridge filter effluent 

Onlinea ORP, temperature, 

pH, conductivity, turbidity, 

and chlorine analyzers 

Within specified operating range as 

indicated by online monitors  

ORP, chlorine 

residual, conductivity, 

pH 

N RO Trainsc 
Onlinea ORP, chlorine, 

conductivity and pH analyzers 

Parameters are within the setpoint 

range 

Temperature, pH O CIP system Onlinea pH analyzer 
Temperature and pH within target 

range 
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Table 6-1. Water Quality Test Standards for Monitoring and Compliance 

Parameter 

Point of Monitoring 

and/or Compliance 

(Refer to Figure 5-1) Monitoring Location 

Type/Frequency of 

Measurement Acceptable Operation Standard 

Temperature, pH, 

fluoride, turbidity, 

conductivity, free 

ammonia residual, 

monochloramine 

residual 

P 
Decarbonator effluent 

tank effluent 

Onlinea temperature, pH, 

fluoride, turbidity, 

conductivity, free ammonia, 

and monochloramine 

analyzers 

Within the setpoint range; 

temperature for informational 

purposes only  

Chlorine residual, pH, 

temperature 
Q 

Reservoir effluent to 

350’ zone 

Onlinea chlorine, pH and 

temperature analyzers 

Residual and pH within target 

setpoint window; temperature for 

informational purposes (no setpoint) 

Chlorine residual, pH, 

temperature 
R 

Reservoir effluent to 

250’ and 500’ zone 

Onlinea chlorine, pH, and 

temperature analyzers 

Residual and pH within target 

setpoint window; temperature for 

informational purposes (no setpoint) 

NOTE: Final version will use PS codes system.  

a. Online analyzer provides continuous monitoring.  

b. If Future Wells are added in the future, will be included in this blend.  

c. ORP and chlorine residual analyzers provided for combined inlet to the RO system. Conductivity and pH analyzers provided for 

individual RO trains. Weekly conductivity profiles will also be collected for individual RO trains. 

6.3 Emergency Notification Plan 

No changes will be made to the existing Emergency Notification Plan, provided as an attachment to 

the OMMP. The plan lists contact information for City, DDW, and County Health Department 

personnel that are assigned to the Arcadia WTP in the event of a plant issue or failure that poses 

imminent danger to the health of water users. 
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Section 7 

DDW Evaluation of Proposed 

Treatment and Monitoring 

Over the course of the project, the City and its consultants have met with DDW on a regular basis to 

provide updates and summaries of activities and materials being developed to facilitate review and 

decision making for both DDW and the City. Table 7-1 lists the dates of meetings with DDW, meeting 

goals, and decisions. 
 

Table 7-1. DDW Meetings as of June 8, 2022 

Meeting Date Meeting Goals DDW Requests and Responses to Concerns 

February 27, 2020 • Provide overview of the project and the 

need for DDW input 

• Used recommended procedures for sampling plan for raw water 

quality characterization 

• Used all available existing data to assess all contaminants at the 

production wells (sampling has been completed since then and 

influent concentrations have been updated) 

• Submitted results from the first two sampling events and 

highlighted the results that required attention 

May 18, 2020 • Provide an overview of and key findings 

from the Source and Contaminant 

Characterization Report to facilitate DDW 

review 

• Discuss additional plans for 

characterization of raw water quality 

• Identify any areas of potential concern for 

DDW 

• Revised raw water quality sampling list based on initial 

assessment (see Step 2 Report for details on analytical approach) 

as DDW deemed it more comprehensive than necessary given the 

background was just shared on source contamination (e.g., 

explosives may not be needed since ordinances were not a source 

of contamination for Olympic). 

June 15, 2020 • Confirm alignment on Drinking Water 

Source Assessment and Contaminant 

Assessment Report 

• Obtain feedback on preliminary direction 

for drinking water source protection 

• Discuss water quality results to date, 

overview on process train, and water 

quality implications on process sizing 

• Incorporated DDW’s comments on the Drinking Water Source 

Assessment and Contaminant Assessment Report 

• Described potential new sources and how the City will protect 

against them in the source water protection program. Also looked 

into land use ordinances. 

• Provided a list of permitted underground storage tanks and 

inventory of abandoned wells in the source water protection 

program 

July 21, 2020 • Discuss water quality results to date 

• Discuss process train and water quality 

implications on process sizing 

• Included drought years in water quality results 

• Added nitrate to list of contaminants of potential concern in 

response to concern about sloughing from GAC 

August 26, 2020 • Discuss Step 2 Raw Water Quality 

Characterization Approach and Flow 

Weighed Influent Concentration Analysis 

• Discuss water quality implications on 

process sizing 

• Provided operating guidelines for each treatment system 

• Showed different operating scenarios for well combinations, 

maximum design concentrations, and limitations of treatment 

technologies 

September 21, 2020 • Discuss refined Step 2 Raw Water Quality 

Characterization Approach 

• Discuss water quality implications for 

UV/AOP and GAC sizing 

• Incorporated perfluorooctane sulfonate (PFOS) and PFOA into the 

City’s annual comprehensive monitoring event 

• Revisited scavenging assumptions for UV/AOP based on sampling 

results from SM-8 and SM-9 
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Table 7-1. DDW Meetings as of June 8, 2022 

Meeting Date Meeting Goals DDW Requests and Responses to Concerns 

October 19, 2020 • Discuss UV/AOP and GAC equipment 

configuration and operational goals 

• Discuss acceptance and demonstration 

testing 

• Discuss Operation, Maintenance, and 

Monitoring Plan 

• Inquired with labs to determine 1,4-D reporting limits 

• Provided figure in the OMMP showing all components upstream of 

the Arcadia WTP, monitoring locations, chemical injection points, 

analyzers, and sample grab points 

November 19, 2020 • Discuss UV/AOP and GAC influent 

concentration assumptions and 

treatment goals 

• Discuss acceptance and demonstration 

testing 

• Discuss diversion plan for off-spec water 

• Request Quality Assurance Project Plan 

(QAPP) 

• Added MWD connections and locations of alarms to process flow 

diagram 

• Added note stating that 1,4-D does not have a DLR 

• Confirmed QAPP will be included with the demonstration test plan  

January 25, 2021 • Discuss mass balance and MCL-

equivalent 

• Clarify permit documentation needs 

• Obtain DDW feedback on treatment 

process 

• Updated process flow diagram to highlight which process will treat 

water from which wells 

• Well(s) used for monitoring associated with each production well 

are documented in the full Step 2 Report 

June 29, 2021 • Review draft Step 2 Report contents 

• Discuss MCL-equivalent calculations 

• Begin review of Step 4 Report contents   

• Additional decimals will be added in MCL equivalent calculations 

• Continue to develop details to review in the next meeting 

July 22, 2021 • Continue review of Step 2 Report 

• Continue review of Step 4 Report and 

OMMP contents   

• HPC, total and fecal coliform and E. coli water quality values will 

be added to the Step 2 Report 

• Step 4 Report/OMMP inclusion requests from DDW: 

• Include discussion of how predicted SM-8 and SM-9 nitrate 

concentrations will affect potential sloughing – Step 4 

• Discussion of multiple barrier approach – Step 4 

• A summary table of site-specific equipment (components 

manufacturer), including NSF 60 and 61 certifications – 

OMMP 

• Propose a format for a monthly monitoring form that would be 

acceptable to both the City and DDW – Step 4. 

• Bookmark the OMMP sections and be sure it is searchable – 

BOTH 

• Develop compliance monitoring points in Section 4 (linked to 

permit conditions)  

• Include instrument calibration and procedures and off-spec 

operations – OMMP  

• Include a table of setpoints/triggers for control actions; for 

example, what criteria might trigger lamp or GAC media 

replacement? – BOTH 

• Startup procedures and testing will be developed in a separate 

document 
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Table 7-1. DDW Meetings as of June 8, 2022 

Meeting Date Meeting Goals DDW Requests and Responses to Concerns 

August 23, 2021 • Continue review of the Step 4 Report 

• Introduce DDW to the Step 5 Report 

• Proposed monitoring schedule for the wells and various points in 

the process requests from DDW:  

• Compliance samples to be collected at the effluent of the 

reservoir.  

• Include sampling points at both influent and effluent of each 

component  

• Existing compliance requirements from Charnock and Arcadia 

can be combined with the new compliance requirements from 

this project  

• Step 4 Report additions requested by DDW: 

• Process flow diagram in report include flows, locations of MWD 

tie ins, new configuration of the RO and cartridge filters, and 

locations of flowmeters and where flows will be totalized  

• Include the permit for GAC air scrubbers, and tie ins to sewer 

system 

• Draft Step 5 Report  

• DDW agreed that we should not rely on GAC for 1,4-D removal 

in the Contingency Design 

• DDW would like to see failure of the individual treatment 

processes 

•  DDW would like all 15 COPCs included because they will 

increase the health risks considering that they are not 

expected to be removed   

September 20, 2021 • Continue the review of the Step 5 Report  • DDW agreed with using 1 µg/L NL and 3x10-6 cancer risk for 1,4-D 

• DDW would like BC to use OEHHA’s recommended NL of 0.1 ng/L 

for PFOA 

• DDW requested a fault tree be added  

• DDW suggested adding the following:  

• Existing upgradient monitoring will provide an early warning 

detection system  

• A description of visible inspection and rounds by 

knowledgeable and skilled certified operators  

October 18, 2021 • Continue the review of the Step 5 Report 

• Review fluoridation report 

• City will need a failure response plan in their O&M manuals 

• DDW requested BC use OEHHA’s draft PHG of 0.007 ng/L for 

PFOA in the risk calculations and present results calculated with 

the current NL of 5.1 ng/L in an appendix for reference 

• DDW requested that the OMMP include how SCADA detects 

process issues such as lamp failures 

• DDW would like to review the fluoridation design as part of the 

report to DDW 

November 15, 2021 • Reviewed Step 5 report fault trees • DDW requested that loss of communication between a process 

unit and the plant be a failure mode and that loss of 

communication should be paged out 24 hours a day 

• DDW asked to include grab sampling for monitoring and risk 

assessments, including frequency and what constituents are 

tested for (included in the OMMP) 

December 13, 2021 • Provide a broad overview of the 97-005 

permitting process for DDW staff new to 

the project 

• None 

February 14, 2022 • Continue the review of the Step 5 Report 

• Provide an overview of the 97-005 

permitting schedule 

• DDW requested that the lab turnaround times be limited to 7 days 

maximum. 
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Table 7-1. DDW Meetings as of June 8, 2022 

Meeting Date Meeting Goals DDW Requests and Responses to Concerns 

March 14, 2022 • Review 97-005 permitting schedule, 

including Acceptance Testing, CEQA 

(Step 6), permit application (Step 7), and 

public hearing (Step 8) 

• Discuss UV/AOP and GAC equipment 

configuration for initial and contingency 

designs 

• Review fluoridation reporting 

requirements 

• DDW requested that the Olympic AWTF operates to waste until the 

final water supply permit amendment is provided. 

• DDW requested that the CEQA Mitigated Negative Declaration is 

submitted to DDW, as it represents Step 6 of the 97-005 process 

memo. 

• DDW requested that the City provide a venue (and translator if 

necessary) and help with the announcement for the public hearing. 

• DDW requested that a technical memo for the fluoridation design 

is submitted, including design details, differences between the 

existing solid batching system and proposed bulk liquid system, 

how the proposed system meets CDC requirements, deviations 

from CDC requirements, data sheets, and how fluoride off-gassing 

will be handled. 

April 26, 2022 • Continue review of 97-005 permitting 

schedule, including Acceptance Testing 

• Discuss DDW comments on the Step 4 

report 

• DDW requested that the 97-005 permitting schedule is updated to 

provide DDW 2 weeks to review the Acceptance Test results. 

• DDW requested that Olympic Well data is uploaded to SDWIS. 

• DDW requested that GAC is configured as lead-lag to address 

concerns regarding treated water concentration of 1,2,3-TCP. 

May 9, 2022 • Continue review of 97-005 permitting 

schedule 

• Continue discussion of DDW comments 

on the Step 4 report 

• Discuss DDW comments on the Step 5 

report 

• DDW would like to see an explanation of how the frequency of 

failure was selected in the Step 5 report. 

June 8, 2022 • Continue review of 97-005 permitting 

schedule 

• Discuss the Acceptance Test Plan table of 

contents 

• None 
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Section 8 

Evaluation of Treated Water Goals 

The treated water goals and ability of the proposed treatment processes to remove the COPCs were 

evaluated in terms of MCL-equivalents, or MCL-surrogate equivalents in absence of MCLs, with the 

goal of keeping the contaminant concentrations and MCL-equivalents as low as feasible. Based on 

MCL-equivalent calculations, the proposed treatment process meets all treated water goals and 

provides flexibility to adapt to any anticipated potential changes in water quality for the operating 

conditions outlined in Section 4. 

8.1 Surrogate Values 

Some of the COPCs discussed in the above sections are regulated with MCLs, whereas others have 

surrogate values (SV). SVs can be NLs, reporting limits (RL), or health advisories for lifetime exposure 

set by the U.S. Environmental Protection Agency (USEPA 2018; 2018 Edition of the Drinking Water 

Standards and Health Advisories Tables). When an MCL is not available for a contaminant, an SV is 

used. In absence of an MCL, the SV will be 0.1 x RL, unless the NL is greater than this value; in this 

case, the NL can be used. The SVs that were considered in the MCL-equivalent calculations are 

presented in Section 8.3.  
 

8.2 Exceptions 

Certain nonregulated emerging carcinogens may be difficult to treat with the drinking water 

treatment technologies commonly used today, and newer and more costly treatment techniques may 

be needed. In this case, alternative approaches can be used to calculate the MCLequivalent, and 

existing treatment techniques or blending can be considered as acceptable removal methods. Such 

situations are considered “exceptions.” 

All of the COPCs discussed in this document have MCLs, NLs, or RLs; therefore, exceptions were not 

considered.  

8.3 MCL-Equivalent Calculation 

MCL-equivalent calculation followed the guidance provided in the Process Memo 97-005 User Guide 

(DDW 2020b). MCL-equivalents must be calculated separately based on each contaminant’s health 

effects according to the following endpoints: acute contaminants, chronic cancerous contaminants, 

and chronic non-cancerous contaminants. Tables 8-1 and 8-2 summarize the treated water quality 

for each COPC, with corresponding MCLs and SVs, DLR, health effects and endpoints, MCL-

equivalent calculation, and ratio, for the Initial and Contingency Designs’ treated water 

concentrations presented in Table 4-2 and 4-3.  
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Table 8-1. Treated Water Quality Goals, MCLs, NLs, RLs, DLR, Health Effects, Endpoints, and MCL-Equivalents:  

Initial Design 

Constituent of 

Potential Concern Units 

Treated Water 

Concentration MCL NL RL 0.1 x RL DLR Rationale for Ratioa Ratio 

Chronic, Cancer Endpointsb 

1,1-DCA µg/L 0.014 5    0.5 Concentration < DLR 0 

1,2,3-TCP µg/L 0.0001 0.005    0.005 Concentration < DLR 0 

1,4-D µg/L 0.012 -- 1 35 3.5 -- c 0.012/1 0.012 

Carbon tetrachloride µg/L 0.0004 0.5    0.5 Concentration < DLR 0 

PCE µg/L 0.002 5    0.5 Concentration < DLR 0 

TCE µg/L 0.041 5    0.5 Concentration < DLR 0 

1,1,2-Trichloroethane μg/L 0.014 5    0.5 Concentration < DLR 0 

1,2-Dichloroethane μg/L 0.002 0.5    0.5 Concentration < DLR 0 

Benzene μg/L 0.000 1    0.5 Concentration < DLR 0 

MTBE μg/L 0.019 13    3 Concentration < DLR 0 

PFOA ng/L 0.008 -- 5.1 10 1 --d 0.008/5.1 0.002 

trans-1,2-

Dichloroethylene 
μg/L 0.0005 10    0.5 Concentration < DLR 0 

Vinyl Chloride μg/L 0.001 0.5    0.5 Concentration < DLR 0 

Total MCL-equivalent, chronic, cancer endpoints 0.014 < 1 

Chronic, Non-cancer Endpointsb 

1,1-DCE µg/L 0.0001 6    0.5 Concentration < DLR 0 

cis-1,2-DCE µg/L 0.0001 6    0.5 Concentration < DLR 0 

Total MCL-equivalent, chronic, non-cancer endpoints 0 < 1 

a. A ratio of zero was used when the treated water concentration was lower than the DLR. 

b.  California Office of Environmental Health Hazard Assessment (OEHHA), California Public Health Goals for Chemicals in Drinking 

Water. 

c. There is no official DLR for 1,4-Dioxane; the recommended reporting limit is 1 µg/L. 

d. There is no DLR for PFOA. 
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Table 8-2. Treated Water Quality Goals, MCLs, NLs, RLs, DLR, Health Effects, Endpoints, and MCL-Equivalents: 

Contingency Design 

Constituent of Potential 

Concern Units 

Treated Water 

Concentrationa MCL NL RL 0.1 x RL DLR Rationale for Ratiob Ratio 

Chronic, Cancer Endpointsc 

1,1-DCA µg/L 0.016 5    0.5 Concentration < DLR 0 

1,2,3-TCP µg/L 0.0003 0.005    0.005 Concentration < DLR 0 

1,4-D µg/L 0.008 -- 1 35 3.5 -- d 0.008/1 0.008 

Carbon tetrachloride µg/L 0.0005 0.5    0.5 Concentration < DLR 0 

PCE µg/L 0.002 5    0.5 Concentration < DLR 0 

TCE µg/L 0.045 5    0.5 Concentration < DLR 0 

1,1,2-Trichloroethane  μg/L 0.013 5    0.5 Concentration < DLR 0 

1,2-Dichloroethane  μg/L 0.002 0.5    0.5 Concentration < DLR 0 

Benzene  μg/L 0.0001 1    0.5 Concentration < DLR 0 

MTBE  μg/L 0.020 13    3 Concentration < DLR 0 

PFOA  ng/L 0.008 -- 5.1 10 1 --e 0.008/5.1 0.002 

trans-1,2-Dichloroethylene  μg/L 0.0005 10    0.5 Concentration < DLR 0 

Vinyl Chloride  μg/L 0.001 0.5    0.5 Concentration < DLR 0 

Total MCL-equivalent, chronic, cancer endpoints 0.010 < 1 

Chronic, Non-cancer Endpointsb 

1,1-DCE µg/L 0.0001 6    0.5 Concentration < DLR 0 

Cis 1,2-DCE µg/L 0.00005 6    0.5 Concentration < DLR 0 

Total MCL-equivalent, chronic, non-cancer endpoints 0 < 1 

a. Treated water concentrations listed represent the Contingency Design scenario with the additional treatment (expanded UV/H2O2). 

b. A ratio of zero was used when the treated water concentration was lower than the DLR. 

c. OEHHA, California Public Health Goals for Chemicals in Drinking Water. 

d. There is no official DLR for 1,4-Dioxane; the recommended reporting limit is 1 µg/L. 

e. There is no DLR for PFOA. 

Tables 8-3 and 8-4 present the same parameters presented in Tables 4-4 and 4-5, where only the 

Olympic Wells are operating. As required, ratios include one significant figure unless the treated 

water concentration is lower than the DLR, in which case a ratio of zero was used. Appendix F 

includes alternative MCL-equivalent calculations using an NL of 0.1 ng/L for PFOA (OEHHA-

recommended value) for reference.  
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Table 8-3. Treated Water Quality Goals, MCLs, NLs, RLs, DLR, Health Effects, Endpoints, and MCL-Equivalents:  

Initial Design Concentrations for Olympic Flows Only 

Constituent of 

Potential Concern Units 

Treated Water 

Concentration MCL NL RL 0.1 x RL DLR Rationale for Ratioa Ratio 

Chronic, Cancer Endpointsb 

1,1-DCA µg/L 0.048 5    0.5 Concentration < DLR 0 

1,2,3-TCP µg/L 0.001 0.005    0.005 Concentration < DLR 0 

1,4-D µg/L 0.043 -- 1 35 3.5 -- c 0.043/1 0.043 

Carbon tetrachloride µg/L 0.001 0.5    0.5 Concentration < DLR 0 

PCE µg/L 0.0004 5    0.5 Concentration < DLR 0 

TCE µg/L 0.001 5    0.5 Concentration < DLR 0 

1,1,2-

Trichloroethane  
μg/L 0.050 5    0.5 Concentration < DLR 0 

1,2-Dichloroethane  μg/L 0.007 0.5    0.5 Concentration < DLR 0 

Benzene  μg/L 0.0004 1    0.5 Concentration < DLR 0 

MTBE  μg/L 0.022 13    3 Concentration < DLR 0 

PFOA  ng/L 0.028 -- 5.1 10 1 --d 0.028/5.1 0.005 

trans-1,2-

Dichloroethylene  
μg/L 0.002 10    0.5 Concentration < DLR 0 

Vinyl Chloride  μg/L 0.002 0.5    0.5 Concentration < DLR 0 

Total MCL-equivalent, chronic, cancer endpoints 0.048< 1 

Chronic, Non-cancer Endpointsb 

1,1-DCE µg/L 0.0003 6    0.5 Concentration < DLR 0 

Cis 1,2-DCE µg/L 0.0002 6    0.5 Concentration < DLR 0 

Total MCL-equivalent, chronic, non-cancer endpoints 0 < 1 

a. A ratio of zero was used when the treated water concentration was lower than the DLR. 

b. OEHHA, California Public Health Goals for Chemicals in Drinking Water. 

c. There is no official DLR for 1,4-Dioxane; the recommended reporting limit is 1 µg/L. 

d. There is no DLR for PFOA. 
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Table 8-4. Treated Water Quality Goals, MCLs, NLs, RLs, DLR, Health Effects, Endpoints, and MCL-Equivalents:  

Contingency Design Concentrations for Olympic Flows Only 

Constituent of 

Potential Concern Units 

Treated Water 

Concentrationa MCL NL RL 

0.1 x 

RL DLR Rationale for Ratiob Ratio 

Chronic, Cancer Endpointsc 

1,1-DCA µg/L 0.074 5    0.5 Concentration < DLR 0 

1,2,3-TCP µg/L 0.002 0.005    0.005 Concentration < DLR 0 

1,4-D µg/L 0.035 -- 1 35 3.5 -- d 0.035/1 0.035 

Carbon tetrachloride µg/L 0.002 0.5    0.5 Concentration < DLR 0 

PCE µg/L 0.0003 5    0.5 Concentration < DLR 0 

TCE µg/L 0.001 5    0.5 Concentration < DLR 0 

1,1,2-

Trichloroethane  
μg/L 0.059 5    0.5 Concentration < DLR 0 

1,2-Dichloroethane  μg/L 0.007 0.5    0.5 Concentration < DLR 0 

Benzene  μg/L 0.0004 1    0.5 Concentration < DLR 0 

MTBE  μg/L 0.029 13    3 Concentration < DLR 0 

PFOA  ng/L 0.036 -- 5.1 10 1 --e 0.036/5.1 0.007 

trans-1,2-

Dichloroethylene  
μg/L 0.002 10    0.5 Concentration < DLR 0 

Vinyl Chloride  μg/L 0.002 0.5    0.5 Concentration < DLR 0 

Total MCL-equivalent, chronic, cancer endpoints 0.042 < 1 

Chronic, Non-cancer Endpointsc 

1,1-DCE µg/L 0.0003 6    0.5 Concentration < DLR 0 

Cis 1,2-DCE µg/L 0.0002 6    0.5 Concentration < DLR 0 

Total MCL-equivalent, chronic, non-cancer endpoints 0 < 1 

a. Treated water concentrations listed represent the Contingency Design scenario with the additional treatment (expanded UV/H2O2). 

b.  A ratio of zero was used when the treated water concentration was lower than the DLR. 

c. OEHHA, California Public Health Goals for Chemicals in Drinking Water. 

d. There is no official DLR for 1,4-Dioxane; the recommended reporting limit is 1 µg/L. 

e. There is no DLR for PFOA. 

Results indicate that the sums of ratios are less than 1 for all groups of contaminants, including 

contaminants with acute endpoints, chronic cancer endpoints, and chronic non-cancer endpoints, for 

both the Initial and Contingency Designs. As shown in Appendix F, similar results are obtained when 

a more conservative approach is used for PFOA (i.e., using OEHHA’s recommended NL of 0.1 ng/L).  

8.4 Post-GAC Nitrate Management 

Nitrate has been observed in the Olympic well SM-4 at concentrations up to half the MCL. As nitrate 

adsorption and subsequent rapid desorption from GAC when putting vessels into service following a 

backwash has been observed elsewhere, the impact of elevated nitrate release from the Olympic 

AWTF GAC on treated water quality was evaluated.  
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Table 8-5 presents the modeled worst-case Arcadia WTP source influent concentrations. Tables 8-6 

and 8-7 present the Arcadia WTP maximum historical source influent concentrations and modeled 

treated concentrations for initial/contingency designs and nitrate spikes to 2 to 3 times the highest 

Olympic well concentrations with only Olympic flow to pick the worst-case condition. The model 

results show that downstream RO treatment will reduce the finished water nitrate concentration to 

below the MCL.  

 

Table 8-5. Olympic Influent Concentrations: Nitrate, mg/L as N 

Nitrate 

Concentration MCL 

Olympic Wells,  

Initial and Contingencya GAC Peak 

Influent 

GAC Effluent Peak  

at 2x Maximum Influent 

Concentration 

GAC Effluent Peak at  

3x Maximum Influent 

Concentration SM-4 SM-8 SM-9 

Well maximum values 10 6.82 0.62 3.30 4.15a 8.30 12.5 

a. Blended treated water concentration assuming Olympic Well flows of SM-4 = 900 gpm, SM-8 = 550 gpm, SM-9 = 550 gpm. 

 

Table 8-6. Mass Balance Model Results: Nitrate Peaking, mg/L as N, Design Flow 

Operating 

Scenario 

UV/H2O2 

Influent 

UV-AOP 

Effl. 

GAC 

Effl.a 

Arcadia 

Blend 

Charnock 

Blend 

Charnock/ 

Arcadia Blend  

Charnock/ 

Arcadia Blend + 

GAC Effl. Blend 

RO Permeate 

 + Bypass 

Treated 

Water 

Normal Operations 

Maximum, 

Initial 
4.15 4.15 0.42 4.27 2.70 2.77 2.10 0.94 0.94 

Maximum, 

Contingency 
4.15 4.15 0.42 4.27 2.70 2.77 2.12 0.93 0.93 

Simulated Nitrate Release from GAC 

2X SM-4 GAC 

Effluent, 

Initial 

  8.30 4.27 2.70 2.77 4.34 1.94 1.94 

2X SM-4 GAC 

Effluent, 

Contingency 

  8.30 4.27 2.70 2.77 4.28 1.87 1.87 

3X SM-4 GAC 

Effluent, 

Initial 

  12.5 4.27 2.70 2.77 5.54 2.47 2.47 

3X SM-4 GAC 

Effluent, 

Contingency 

  12.5 4.27 2.70 2.77 5.43 2.37 2.37 

a. Blended treated water concentration assuming breakthrough at modeled concentration; Olympic well flows of SM-4 = 900 gpm,  

SM-8 = 550 gpm, SM-9 = 550 gpm. 
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Table 8-7. Mass Balance Model Results: Nitrate Peaking, mg/L as N, Olympic Flow Only 

Operating 

Scenario 

UV/H2O2 

Influent 

UV-AOP 

Effl. 

GAC 

Effl.a 

Arcadia 

Blend 

Charnock 

Blend 

Charnock/ 

Arcadia 

Blend 

Charnock/ 

Arcadia Blend + 

GAC Effl. Blend  

RO 

Permeate 

 + Bypass 

Treated 

Water 

Normal Operations 

Maximum, Initial 4.15 4.15 0.42 -- -- -- 0.42 0.19 0.19 

Maximum, 

Contingency 
4.15 4.15 0.42 -- -- -- 0.42 0.18 0.18 

2X SM-4 GAC 

Effluent, Initial 
  8.30 -- -- -- 8.30 3.70 3.70 

2X SM-4 GAC 

Effluent, 

Contingency 

  8.30 -- -- -- 8.30 3.63 3.63 

3X SM-4 GAC 

Effluent, Initial 
  12.5 -- -- -- 12.5 5.57 5.57 

3X SM-4 GAC 

Effluent, 

Contingency 

  12.5 -- -- -- 12.5 5.46 5.46 

a. Blended treated water concentration assuming breakthrough at modeled concentration; blended treated water concentration 

assuming Olympic well flows of SM-4 = 900 gpm, SM-8 = 550 gpm, SM-9 = 550 gpm. 
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Section 9 

Limitations 

This document was prepared solely for the City of Santa Monica, Department of Public Works – 

Water Resources Division in accordance with professional standards at the time the services were 

performed and in accordance with the contract between the City of Santa Monica and Walsh 

Construction, dated March 20, 2020, from which BC maintains a subcontract for engineering 

services. This document is governed by the specific scope of work authorized by City of Santa 

Monica; it is not intended to be relied upon by any other party except for regulatory authorities 

contemplated by the scope of work.  

BC exercised independent professional judgement in relying on the material provided to them by the 

City and did not solely rely upon the City’s representations relating to design concepts to design the 

project. 

All data, drawings, documents, or information contained within this report have been prepared 

exclusively for the person or entity to whom it was addressed and may not be relied upon by any 

other person or entity without the prior written consent of Walsh Construction and/or Brown and 

Caldwell unless otherwise provided by the Agreement pursuant to which these services were 

provided. 
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1/14/2019 1/22/2019 1/28/2019 2/11/2019 2/19/2019 2/25/2019 3/11/2019 3/18/2019 3/25/2019 4/8/2019

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

LAB # 92336 94394 92453 92591 92656 92719 92852 92049 92972 93102

TIME SAMPLED 6:12 6:18 6:13 6:39 6:13 6:08 6:16 6:24 6:09 6:10

SAMPLER GC GC GC GC GC GC GC GC GC GC

TEMP., °C 20.6 20.6 20.4 20.4 20.0 19.8 20.6 21.1 20.5 21.0

TOTAL CL2 (ppm) 2.70 2.60 2.55 2.65 2.80 2.65 2.75 2.50 2.85 2.70

FREE CL2 (ppm) <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

COND., µS 437 510 515 498 508 496 504 517 527 487

calc. factor 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59

TDS, ppm (calc.) 258 301 304 294 300 293 297 305 311 287

TDS, ppm (grav.) 254     306     294     287

TURBIDITY, (ntu) 0.13 0.09 0.09 0.12 0.10 0.14 0.09 0.15 0.09 0.09

pH 8.19 8.34 8.30 8.16 8.15 8.30 8.17 8.15 8.17 8.28

VOL. ALKALINITY 

TITRANT
9.33 11.23 11.10 10.77 10.84 10.67 10.84 11.11 11.25 10.90

corr. Factor 9.88 9.88 9.88 9.88 9.88 9.88 9.88 9.88 9.88 9.88

 ALKALINITY,    

(ppm as CaCO3)
92.2 111 110 106 107 105 107 110 111 108

COLOR <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

ODOR, (ton) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

VOL. EDTA 

HARDNESS
7.48 8.30 8.22 8.50 8.41 8.62 8.82 8.51 8.84 8.34

dil. factor 1 1 1 1 1 1 1 1 1 1

corr. factor 19.70 19.70 19.70 19.70 19.70 19.70 19.70 19.70 19.70 19.70

HARDNESS,   

(ppm as CaCO3)
147 164 162 167 166 170 174 168 174 164

VOL. EDTA    

CALCIUM
4.54 4.98 5.18 5.27 4.92 5.61 5.30 5.20 5.19 5.16

dil. factor 1 1 1 1 1 1 1 1 1 1

corr. factor 7.88 7.88 7.88 7.88 7.88 7.88 7.88 7.88 7.88 7.88

CALCIUM,        

(ppm as Ca+2)
35.8 39.2 40.8 41.5 38.8 44.2 41.8 41.0 40.9 40.7

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

LAB # 92336 94394 92453 92591 92656 92719 92852 92049 92972 93102

AGGRESSIVE 

INDEX
12.1 12.4 12.3 12.2 12.2 12.4 12.2 12.2 12.2 12.3

LANGLIER INDEX 0.12 0.38 0.34 0.20 0.15 0.35 0.22 0.21 0.22 0.33

FLUORIDE SI, 

(ppm)
0.71     0.56   

FLUORIDE IC, 

(ppm)

CHLORIDE IC, 

(ppm)
33.5     38.3     39.2     38.1

BROMIDE IC, 

(ppm)
0.5     0.5     0.5     0.5

NITRATE IC,    

(ppm as N)
0.7     0.7     0.7     0.7

SULFATE IC, 

(ppm)
61.1     76.3     79.3     76.4

SODIUM IC,      

(ppm)
                    

POTASSIUM IC, 

(ppm)
                    

MAGNESIUM IC,    

(ppm)
                    

CALCIUM IC, 

(ppm)
                    



LAB #

TIME SAMPLED

SAMPLER

TEMP., °C

TOTAL CL2 (ppm)

FREE CL2 (ppm)

COND., µS

calc. factor

TDS, ppm (calc.)

TDS, ppm (grav.)

TURBIDITY, (ntu)

pH

VOL. ALKALINITY 

TITRANT

corr. Factor

 ALKALINITY,    

(ppm as CaCO3)

COLOR

ODOR, (ton)

VOL. EDTA 

HARDNESS

dil. factor

corr. factor

HARDNESS,   

(ppm as CaCO3)

VOL. EDTA    

CALCIUM

dil. factor

corr. factor

CALCIUM,        

(ppm as Ca+2)

LAB #

AGGRESSIVE 

INDEX

LANGLIER INDEX

FLUORIDE SI, 

(ppm)

FLUORIDE IC, 

(ppm)

CHLORIDE IC, 

(ppm)

BROMIDE IC, 

(ppm)

NITRATE IC,    

(ppm as N)

SULFATE IC, 

(ppm)

SODIUM IC,      

(ppm)

POTASSIUM IC, 

(ppm)

MAGNESIUM IC,    

(ppm)

CALCIUM IC, 

(ppm)

4/15/2019 4/22/2019 5/13/2019 5/20/2019 5/28/2019 6/10/2019 6/17/2019 6/24/2019 7/8/2019 7/15/2019

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

93160 93225 93401 93461 93525 93654 93716 93779 93921 93980

6:29 9:32 6:06 6:13 6:15 6:10 6:22 6:15 6:08 6:14

GC GC GC JAM GC JAM GC JAM GC JAM

21.1 21.4 21.3 20.7 20.9 21.4 21.5 21.1 21.4 21.6

2.60 2.40 2.75 2.80 2.50 2.65 2.55 2.65 2.70 2.55

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

502 491 488 492 493 526 522 582 512 540

0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59

296 290 288 290 291 310 308 343 302 319

290   289     311     297   

0.09 0.09 0.12 0.15 0.14 0.09 0.18 0.12 0.10 0.13

8.27 8.32 8.38 8.33 8.24 8.28 8.25 8.24 8.26 8.14

11.07 10.74 10.88 10.85 10.93 11.61 11.80 11.98 11.33 12.14

9.88 9.88 9.88 9.88 9.88 9.88 9.88 9.88 9.88 9.88

109 106 107 107 108 115 117 118 112 120

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1

8.37 8.45 7.85 7.73 8.64 8.20 8.33 9.15 8.26 8.40

1 1 1 1 1 1 1 1 1 1

19.70 19.70 19.70 19.70 19.70 19.70 19.70 19.60 19.60 19.60

165 166 155 152 170 162 164 179 162 165

5.14 5.29 4.60 4.72 4.85 5.04 5.30 5.51 5.22 5.19

1 1 1 1 1 1 1 1 1 1

7.88 7.88 7.88 7.88 7.88 7.88 7.88 7.84 7.84 7.84

40.5 41.7 36.2 37.2 38.2 39.7 41.8 43.2 40.9 40.7

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

93160 93225 93401 93461 93525 93654 93716 93779 93921 93980

12.3 12.4 12.4 12.3 12.3 12.3 12.3 12.3 12.3 12.2

0.33 0.39 0.39 0.33 0.26 0.35 0.35 0.35 0.34 0.24

  0.74   0.69       0.72     

    38.3     43.7     41.2   

    0.5     0.5     0.5   

    0.7     0.8     0.8   

    74.1     79.2     75.4   

    

    

    

    



LAB #

TIME SAMPLED

SAMPLER

TEMP., °C

TOTAL CL2 (ppm)

FREE CL2 (ppm)

COND., µS

calc. factor

TDS, ppm (calc.)

TDS, ppm (grav.)

TURBIDITY, (ntu)

pH

VOL. ALKALINITY 

TITRANT

corr. Factor

 ALKALINITY,    

(ppm as CaCO3)

COLOR

ODOR, (ton)

VOL. EDTA 

HARDNESS

dil. factor

corr. factor

HARDNESS,   

(ppm as CaCO3)

VOL. EDTA    

CALCIUM

dil. factor

corr. factor

CALCIUM,        

(ppm as Ca+2)

LAB #

AGGRESSIVE 

INDEX

LANGLIER INDEX

FLUORIDE SI, 

(ppm)

FLUORIDE IC, 

(ppm)

CHLORIDE IC, 

(ppm)

BROMIDE IC, 

(ppm)

NITRATE IC,    

(ppm as N)

SULFATE IC, 

(ppm)

SODIUM IC,      

(ppm)

POTASSIUM IC, 

(ppm)

MAGNESIUM IC,    

(ppm)

CALCIUM IC, 

(ppm)

7/22/2019 8/12/2019 8/19/2019 8/26/2019 9/9/2019 9/16/2019 9/23/2019 10/14/2019 10/21/2019 10/28/2019

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST
ARC BOOST ARC BOOST ARC BOOST

94057 95248 94318 94390 94523 94584 94644 94821 94880 94950

6:13 6:13 6:28 6:27 6:23 6:24 6:20 6:10 6:27 6:16

GC GC GC GC GC JAM JAM JAM JAM CD

21.0 21.6 21.4 21.6 21.0 21.5 21.7 21.0 21.5 20.6

2.70 2.80 2.75 2.85 2.80 2.40 2.70 2.85 2.85 3.15

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

527 514 509 501 486 494 507 472 456 477

0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59

311 303 300 296 287 291 299 278 269 281

  330     297     286     

0.12 0.11 0.10 0.09 0.08 0.10 0.08 0.09 0.12 0.16

8.28 8.37 8.28 8.37 8.18 8.16 8.27 8.03 8.08 8.00

11.76 11.49 11.60 11.23 10.75 11.23 11.42 10.50 10.28 10.08

9.88 9.88 9.88 9.88 9.88 9.88 9.88 9.88 9.88 9.88

116 114 115 111 106 111 113 104 102 100

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1

8.96 8.55 7.95 8.34 8.58 7.75 8.14 7.36 7.92 7.55

1 1 1 1 1 1 1 1 1 1

19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60 19.60

176 168 156 163 168 152 160 144 155 148

5.21 5.14 4.96 4.88 4.80 4.57 4.85 4.35 4.66 4.50

1 1 1 1 1 1 1 1 1 1

7.84 7.84 7.84 7.84 7.84 7.84 7.84 7.84 7.84 7.84

40.8 40.3 38.9 38.3 37.6 35.8 38.0 34.1 36.5 35.3

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST
ARC BOOST ARC BOOST ARC BOOST

94057 95249 94318 94390 94523 94584 94644 94821 94880 94950

12.4 12.4 12.3 12.4 12.2 12.2 12.3 12.0 12.0 11.9

0.36 0.45 0.35 0.42 0.19 0.18 0.33 -0.01 0.08 -0.05

0.69     0.74     0.68     0.80

  42.5     39.7     38.6     

  0.5     0.5     0.5     

  0.7     0.7     0.7     

  78.5     71.2     69.5     

    

    

    

    



LAB #

TIME SAMPLED

SAMPLER

TEMP., °C

TOTAL CL2 (ppm)

FREE CL2 (ppm)

COND., µS

calc. factor

TDS, ppm (calc.)

TDS, ppm (grav.)

TURBIDITY, (ntu)

pH

VOL. ALKALINITY 

TITRANT

corr. Factor

 ALKALINITY,    

(ppm as CaCO3)

COLOR

ODOR, (ton)

VOL. EDTA 

HARDNESS

dil. factor

corr. factor

HARDNESS,   

(ppm as CaCO3)

VOL. EDTA    

CALCIUM

dil. factor

corr. factor

CALCIUM,        

(ppm as Ca+2)

LAB #

AGGRESSIVE 

INDEX

LANGLIER INDEX

FLUORIDE SI, 

(ppm)

FLUORIDE IC, 

(ppm)

CHLORIDE IC, 

(ppm)

BROMIDE IC, 

(ppm)

NITRATE IC,    

(ppm as N)

SULFATE IC, 

(ppm)

SODIUM IC,      

(ppm)

POTASSIUM IC, 

(ppm)

MAGNESIUM IC,    

(ppm)

CALCIUM IC, 

(ppm)

11/11/2019 11/18/2019 11/25/2019 12/9/2019 12/16/2019 12/23/2019 1/13/2020 1/21/2020 1/27/2020

ARC BOOST ARC BOOST ARC BOOST
ARC 

BOOST
ARC BOOST ARC BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

95082 95141 95212 95342 95407 95470 95648 95707 95765

6:10 8:50 6:22 7:05 6:25 6:31 6:30 6:28 6:26

GC GC CD JAM GC GC GC GC GC

21.3 22.0 19.7 20.4 23.0 21.0 27.0 20.7 20.9

2.80 2.55 3.10 2.70 2.90 2.40 2.70 2.65 2.70

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

455 530 556 504 497 493 489 465 468

0.59 0.59 0.59 0.59 0.60 0.60 0.60 0.60 0.60

268 313 328 297 298 296 293 279 281

274     307     290     

0.07 0.09 0.12 0.08 0.06 0.08 0.13 0.08 0.07

7.98 8.16 8.22 8.23 8.15 8.22 8.09 8.16 8.09

10.16 10.85 12.73 10.98 10.93 11.30 10.55 10.45 10.41

9.82 9.82 9.82 9.82 9.82 9.82 9.82 9.82 9.82

100 107 125 108 107 111 104 103 102

<5 <5 <5 <5 <5 <5 <5 <5 <5

<1 <1 <1 <1 <1 <1 <1 <1 <1

7.11 8.43 9.21 8.27 8.32 8.48 8.78 7.00 7.45

1 1 1 1 1 1 1 1 1

19.60 19.60 19.60 19.60 19.60 19.60 19.50 19.50 19.50

139 165 181 162 163 166 171 137 145

4.10 5.22 5.60 5.00 5.31 4.76 4.88 4.26 4.89

1 1 1 1 1 1 1 1 1

7.84 7.84 7.84 7.84 7.84 7.84 7.80 7.80 7.80

32.1 40.9 43.9 39.2 41.6 37.3 38.1 33.2 38.1

ARC BOOST ARC BOOST ARC BOOST
ARC 

BOOST
ARC BOOST ARC BOOST

ARC 

BOOST

ARC 

BOOST

ARC 

BOOST

95082 95141 95212 95342 95407 95470 95648 95707 95765

11.9 12.2 12.4 12.3 12.2 12.2 12.1 12.1 12.1

-0.09 0.23 0.33 0.25 0.25 0.25 0.23 0.10 0.09

    0.68     0.65     0.81

36.6   39.5 39.8

0.5   0.5 0.5

0.6   0.7 0.7

65.1   76.8 69.0

  40.8 42.7

  0.9 1.0

  16.2 13.8

  36.3 32.3



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

ARC#4 ARC#4 ARC#4 ARC#4 ARC#4 ARC#4 ARC#4 ARC#4 ARC#4 ARC#4

LAB # 88892 89753 90348 90689 91655 92522 93338 94191 95019 95824

TIME SAMPLED 6:19 6:23 6:11 6:03 6:09 6:22 6:15 6:20 6:16 6:24

SAMPLER PP PP CG PP PP GC GC GC JAM JAM

TEMP., °C 20.7 20.7 20.7 20.7 20.7 21.0 20.7 20.7

TOTAL CL2 (ppm) <0.05

FREE CL2 (ppm) <0.05

COND., µS 1238 1259 1249 1265 1258 1229 1263 1245

TDS, ppm (calc.) 891 906 924 936 931 909 935 921

TDS, ppm (grav.) 921 885

TURBIDITY, (ntu) 0.11 0.22 0.15 0.10 0.21 0.16 0.11 0.14

pH 7.00 6.94 6.90 6.86 7.00 6.82 7.04 6.70

 ALKALINITY,    

(ppm as CaCO3)
260 258 256 257 260 269 261 246

COLOR 6 3.75 7 2.5 16 2.5 2.5 2.5

ODOR, (ton) <1 <1 <1 <1 <1 <1 <1 <1

HARDNESS,   

(ppm as CaCO3)
512 510 549 525 583 478 501 544

CALCIUM,        

(ppm as Ca+2)
117 120 136 119 120 113 120 119

AGGRESSIVE 

INDEX
11.9 11.8 11.8 11.7 11.9 11.7 11.9 11.6

LANGLIER 

INDEX
-0.24 -0.29 -0.28 -0.38 -0.23 -0.41 -0.19 -0.56

FLUORIDE SI, 

(ppm)
0.31 0.32 0.30 0.29 0.30 0.30 0.30 0.30

CHLORIDE IC, 

(ppm)
123 123 131 120 123 122 122 120

BROMIDE IC,    

(ppm)
0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

NITRATE IC,    

(ppm as N)
4.1 4.8 4.4 4.7 4.0 4.2 5.2 5.2

SULFATE IC, 

(ppm)
222 229 240 226 229 229 225 226

SODIUM IC,      

(ppm)
77.6 74.3 75.9 79.3

POTASSIUM IC, 

(ppm)
3.3 2.3 2.6 0.6

MAGNESIUM IC,    

(ppm)
53.7 52.5 52.0 55.8

CALCIUM IC, 

(ppm)
116 109 111 107

ANIONS, (meq/l) 13.6 13.8 14.1 13.6 13.7 13.9 13.7 13.4

CATIONS, (meq/l) 13.7 13.2 13.2 13.4

ION BALANCE, 

(% difference)
0.2 -2.2 -3.5 0.1

BICARBONATE 

(ppm)
315.0

ALUMINUM (ppb) ND

ANTIMONY (ppb) ND

ARSENIC (ppb) ND

BARIUM (ppb) 69

BERYLLIUM 

(ppb)
ND

CADMIUM (ppb) ND



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

ARC#4 ARC#4 ARC#4 ARC#4 ARC#4 ARC#4 ARC#4 ARC#4 ARC#4 ARC#4

LAB # 88892 89753 90348 90689 91655 92522 93338 94191 95019 95824

TIME SAMPLED 6:19 6:23 6:11 6:03 6:09 6:22 6:15 6:20 6:16 6:24

CHROMIUM (ppb 

as total Cr)
ND

COPPER (ppb) ND

IRON (ppb) 33.6

LEAD (ppb) ND

MANGANESE 

(ppb)
11

NICKEL (ppb) ND

SELENIUM (ppb) ND

SILVER (ppb) ND

THALLIUM (ppb) ND

ZINC (ppb) ND

MERCURY (ppb) ND

SILICA (ppm) 40 40 40 40 40 40 40 40 40 40



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5

LAB # 88893 89754 90349 90690 91656 92523 93339 94192 95020 95825

TIME SAMPLED 6:28 6:34 6:17 6:18 6:21 6:18 6:08 6:25 6:12 6:19

SAMPLER PP PP GC PP PP GC GC GC JAM JAM

TEMP., °C 21.0 21.0 20.7 20.9 21.0 21.0 20.7 20.9

TOTAL CL2 (ppm) <0.05

FREE CL2 (ppm) <0.05

COND., µS 1217 1234 1231 1210 1216 1201 1221 1209

calc. factor 0.72 0.72 0.74 0.74 0.74 0.74 0.74 0.74

TDS, ppm (calc.) 876 888 911 895 900 889 904 895

TDS, ppm (grav.) NA 903 NA NA NA 863 NA NA

TURBIDITY, (ntu) 0.29 0.33 0.33 0.24 0.23 0.24 0.46 0.26

pH 7.11 7.07 7.10 7.00 7.00 6.99 7.02 6.85

VOL. ALKALINITY 

TITRANT
28.0 28.5 28.1 27.4 27.7 29.4 28.0 27.7

corr. Factor 9.72 9.72 9.72 9.88 9.88 9.88 9.82 9.82

 ALKALINITY,    

(ppm as CaCO3)
272 277 273 270 274 290 275 272

COLOR 14 3.75 9 2.5 11 2.5 2.5 2.5

ODOR, (ton) <1 <1 <1 <1 <1 <1 <1 <1

VOL. EDTA 

HARDNESS
7.81 25.15 8.87 7.89 8.27 7.31 6.78 7.70

dil. factor 3.33 1 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 19.50 19.50 19.70 19.70 19.70 19.60 19.60 19.50

HARDNESS,   

(ppm as CaCO3)
507 490 582 518 543 477 443 500

VOL. EDTA    

CALCIUM
4.44 4.39 4.55 4.43 4.32 4.28 3.95 4.51

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 7.80 7.80 7.88 7.88 7.88 7.84 7.84 7.80

CALCIUM,        

(ppm as Ca+2)
115 114 119 116 113 112 103 117

ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5

LAB # 89754 90690 91656 92523 93339 94192 95020 95825

AGGRESSIVE 

INDEX
12.0 12.0 12.0 11.9 11.9 11.9 11.9 11.8

LANGLIER 

INDEX
-0.10 -0.14 -0.11 -0.22 -0.22 -0.21 -0.25 -0.36

FLUORIDE SI, 

(ppm)
0.33 0.34 0.33 0.32 0.33 0.34 0.33 0.33

FLUORIDE IC, 

(ppm)

CHLORIDE IC, 

(ppm)
113 113 120 110 111 111 110 108

BROMIDE IC,    

(ppm)
0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

NITRATE IC,    

(ppm as N)
1.9 2.4 2.0 1.7 1.7 2.0 3.0 2.9

SULFATE IC, 

(ppm)
222 226 237 221 222 223 218 216

SODIUM IC,      

(ppm)
79.2 78.7 77.5 74.6

POTASSIUM IC, 

(ppm)
3.6 3.6 3.1 0.8

MAGNESIUM IC,    

(ppm)
51.8 51.8 50.6 53.0

CALCIUM IC, 

(ppm)
113 109 108 102

ANIONS, (meq/l) 13.4 13.6 13.9 13.2 13.4 13.7 13.4 13.2



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5 ARC#5

LAB # 88893 89754 90349 90690 91656 92523 93339 94192 95020 95825

TIME SAMPLED 6:28 6:34 6:17 6:18 6:21 6:18 6:08 6:25 6:12 6:19

CATIONS, (meq/l) 13.4 13.4 13.0 12.7

ION BALANCE, 

(% difference)
0.2 -0.7 -3.4 -1.9

BICARBONATE 

(ppm)
338.0

ALUMINUM (ppb) ND

ANTIMONY (ppb) ND

ARSENIC (ppb) ND

BARIUM (ppb) 61

BERYLLIUM 

(ppb)
ND

CADMIUM (ppb) ND

CHROMIUM (ppb 

as total Cr)
ND

COPPER (ppb) ND

IRON (ppb) 130

LEAD (ppb) 1.2

MANGANESE 

(ppb)
53.8

NICKEL (ppb) ND

SELENIUM (ppb) ND

SILVER (ppb) ND

THALLIUM (ppb) ND

ZINC (ppb) ND

MERCURY (ppb) ND

SILICA (ppm) 40 40 40 40 40 40 40 40 40 40



2/5/2018 5/7/2018 8/6/2018 10/17/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

SM#3 SM#3 SM#3 SM#3 SM#3 SM#3 SM#3 SM#3 SM#3 SM#3

LAB # 88895 89756 90806 91482 91657 92525 93341 94194 95022 95827

TIME SAMPLED 8:56 9:07 13:50 9:25 9:04 9:25 7:09 7:04 7:19 7:10

SAMPLER GC PP JAM JM GC JAM GC JAM GC CD

TEMP., °C 20.5 20.8 20.5 19.6 20.1 20.4 20.4 20.0

TOTAL CL2 (ppm) NC NC NC NC NC NC <0.05 NC

FREE CL2 (ppm) NC NC NC NC NC NC <0.05 NC

COND., µS 1244 1606 1374 1219 1216 1229 1216 1200

calc. factor 0.72 0.72 0.74 0.74 0.74 0.74 0.74 0.74

TDS, ppm (calc.) 896 1156 1017 902 900 909 900 888

TDS, ppm (grav.) NA 1232 NA NA NA 925 NA NA

TURBIDITY, (ntu) 0.17 1.90 0.11 0.14 0.10 0.12 0.09 0.11

pH 7.42 7.26 7.28 7.15 7.40 7.25 7.15 7.16

VOL. ALKALINITY 

TITRANT
32.3 41.2 31.96 31.2 31.55 31.72 31.00 31.48

corr. Factor 9.72 9.72 9.72 9.88 9.88 9.88 9.82 9.82

 ALKALINITY,    

(ppm as CaCO3)
314 401 311 308 312 313 304 309

COLOR 12 3.75 2.5 2.5 11 2.5 2.5 2.5

ODOR, (ton) <1 <1 <1 <1 <1 <1 <1 <1

VOL. EDTA 

HARDNESS
8.62 11.79 10.01 8.73 8.70 8.14 7.68 8.88

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 19.50 19.50 19.70 19.70 19.70 19.60 19.60 19.50

HARDNESS,   

(ppm as CaCO3)
560 766 657 573 571 531 501 577

VOL. EDTA    

CALCIUM
5.10 6.74 5.07 5.02 4.84 4.77 4.91 5.82

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 7.80 7.80 7.88 7.88 7.88 7.84 7.84 7.80

CALCIUM,        

(ppm as Ca+2)
132 175 133 132 127 125 128 151

SM#3 SM#3 SM#3 SM#3 SM#3 SM#3 SM#3 SM#3

LAB # 89756 90806 91657 92525 93341 94194 95022 95827

AGGRESSIVE 

INDEX
12.4 12.5 12.3 12.2 12.4 12.2 12.1 12.2

LANGLIER 

INDEX
0.32 0.35 0.16 0.01 0.26 0.11 0.01 0.09

FLUORIDE SI, 

(ppm)
0.36 0.39 0.36 0.34 0.34 0.36 0.34 0.35

FLUORIDE IC, 

(ppm)
NA NA NA NA NA NA NA NA

CHLORIDE IC, 

(ppm)
81.8 121 88.0 81.6 82.2 83.1 82.3 80.8

BROMIDE IC,    

(ppm)
0.4 0.6 0.5 0.4 0.4 0.4 0.4 0.4

NITRATE IC,    

(ppm as N)
4.4 3.9 5.1 4.4 4.5 4.6 6.7 6.0

SULFATE IC, 

(ppm)
252 346 266 247 246 246 240 240

SODIUM IC,      

(ppm)
69.2 72.1 67.1 NA NA NA NA 68.5

POTASSIUM IC, 

(ppm)
3.1 2.1 2.3 NA NA NA NA 0.8

MAGNESIUM IC,    

(ppm)
57.5 69.45 55.6 NA NA NA NA 58.0

CALCIUM IC, 

(ppm)
128 165 122 NA NA NA NA 115

ANIONS, (meq/l) 14.2 18.9 14.6 13.9 14.0 14.1 13.9 13.9

CATIONS, (meq/l) 14.2 18.6 13.6 13.5



2/5/2018 5/7/2018 8/6/2018 10/17/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

SM#3 SM#3 SM#3 SM#3 SM#3 SM#3 SM#3 SM#3 SM#3 SM#3

LAB # 88895 89756 90806 91482 91657 92525 93341 94194 95022 95827

TIME SAMPLED 8:56 9:07 13:50 9:25 9:04 9:25 7:09 7:04 7:19 7:10

ION BALANCE, 

(% difference)
0.1 -1.0 -3.4 -1.4

BICARBONATE 

(ppm)
489.0

ALUMINUM (ppb) ND

ANTIMONY (ppb) ND

ARSENIC (ppb) ND

BARIUM (ppb) 59.5

BERYLLIUM 

(ppb)
ND

CADMIUM (ppb) ND

CHROMIUM (ppb 

as total Cr)
ND

COPPER (ppb) ND

IRON (ppb) 19.2

LEAD (ppb) ND

MANGANESE 

(ppb)
6.7

NICKEL (ppb) ND

SELENIUM (ppb) 2.7

SILVER (ppb) ND

THALLIUM (ppb) ND

ZINC (ppb) ND

MERCURY (ppb) ND

SILICA (ppm) 50 50 50 50 50 50 50 50 50 50



2/5/2018 5/7/2018 7/2/108 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020 6/30/2020

SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4

LAB # 88896 89757 90351 90692 91658 92526 93342 94195 95023 95828 Weck

TIME SAMPLED 14:11 9:17 9:05 9:02 9:22 9:34 7:28 7:20 7:30 7:24 9:45

SAMPLER GC PP GC JAM GC JAM GC JAM GC CD

TEMP., °C 21.7 22.0 21.7 20.6 21.4 22.0 21.0 20.6 20.0

TOTAL CL2 (ppm) NC NC 0.10 0.10 NC NC 0.05 NC 0.05

FREE CL2 (ppm) NC NC <0.05 <0.05 NC NC <0.05 NC 0.035

COND., µS 1381 1410 1367 1362 1366 1384 1365 1358 1500

calc. factor 0.72 0.72 0.74 0.74 0.74 0.74 0.74 0.74

TDS, ppm (calc.) 994 1015 1012 1008 1011 1024 1010 1005 990

TDS, ppm (grav.) NA 1010 NA NA NA 999 NA NA

TURBIDITY, (ntu) 0.19 0.19 0.17 0.18 0.09 0.25 0.10 0.10 48.00

pH 7.20 7.19 7.08 7.13 7.12 7.02 7.10 7.09 7.23

VOL. ALKALINITY 

TITRANT
33.6 33.1 33.09 33.1 33.15 34.76 33.21 33.08

corr. Factor 9.72 9.72 9.72 9.88 9.88 9.88 9.82 9.82

 ALKALINITY,    

(ppm as CaCO3)
327 322 322 327 328 343 326 325 360

COLOR 8 3.75 5 2.5 15 2.5 2.5 2.5 1.5

ODOR, (ton) <1 <1 <1 <1 <1 <1 <1 <1 4

VOL. EDTA 

HARDNESS
8.84 29.19 9.86 8.98 8.95 8.62 8.28 9.18

dil. factor 3.33 1 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 19.50 19.50 19.70 19.70 19.70 19.60 19.60 19.50

HARDNESS,   

(ppm as CaCO3)
574 569 647 589 587 563 540 596 642

VOL. EDTA    

CALCIUM
4.89 5.43 5.21 5.63 4.88 4.88 5.24 5.30

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 7.80 7.80 7.88 7.88 7.88 7.84 7.84 7.80

CALCIUM,        

(ppm as Ca+2)
127 141 137 148 128 127 137 138

SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4

LAB # 89757 90692 91658 92526 93342 94195 95023 95828 Weck

AGGRESSIVE 

INDEX
12.2 12.2 12.1 12.2 12.1 12.1 12.1 12.1 12.4

LANGLIER 

INDEX
0.11 0.14 0.01 0.08 0.02 -0.05 0.02 0.00 0.48

FLUORIDE SI, 

(ppm)
0.34 0.34 0.34 0.33 0.32 0.34 0.33 0.33

FLUORIDE IC, 

(ppm)
NA NA NA NA NA NA NA NA 0.3

CHLORIDE IC, 

(ppm)
111 112 120 111 112 116 113 112 120

BROMIDE IC,    

(ppm)
0.6 0.5 0.7 0.5 0.6 0.6 0.6 0.5 0.5

NITRATE IC,    

(ppm as N)
5.9 6.8 6.4 5.8 5.9 6.1 6.8 6.2 5.8

SULFATE IC, 

(ppm)
253 259 272 257 258 260 253 254 280

SODIUM IC,      

(ppm)
90.9 89.4 87.9 NA NA NA NA 86.2 83.0

POTASSIUM IC, 

(ppm)
3.4 2.3 2.7 NA NA NA NA 0.6 3.9

MAGNESIUM IC,    

(ppm)
60.0 58.9 58.5 NA NA NA NA 65.8 68.4

CALCIUM IC, 

(ppm)
129 124 124 NA NA NA NA 122 144

ANIONS, (meq/l) 15.4 15.5 16.0 15.5 15.5 16.0 15.5 15.4 17.0

CATIONS, (meq/l) 15.4 15.3 14.9 15.3 17.0

ION BALANCE, 

(% difference)
0.1 -0.7 -3.4 -0.4

BICARBONATE 

(ppm)
393.0 440.0



2/5/2018 5/7/2018 7/2/108 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020 6/30/2020

SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4 SM#4

LAB # 88896 89757 90351 90692 91658 92526 93342 94195 95023 95828 Weck

TIME SAMPLED 14:11 9:17 9:05 9:02 9:22 9:34 7:28 7:20 7:30 7:24 9:45

ALUMINUM (ppb) ND 2400.0

ANTIMONY (ppb) ND 0.2

ARSENIC (ppb) 0.6 2.0

BARIUM (ppb) 76 60.0

BERYLLIUM 

(ppb)
ND 0.1

CADMIUM (ppb) ND 0.2

CHROMIUM (ppb 

as total Cr)
ND 7.2

COPPER (ppb) 17.7 16.0

IRON (ppb) 51 3200.0

LEAD (ppb) ND 4.0

MANGANESE 

(ppb)
25.1 67.0

NICKEL (ppb) ND 4.1

SELENIUM (ppb) 3.1 4.3

SILVER (ppb) ND 0.1

THALLIUM (ppb) ND 0.0

ZINC (ppb) ND 22.0

MERCURY (ppb) ND 0.02

SILICA (ppm) 50.00



5/7/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

LAB # 89777 90712 91679 92547 93363 94216 95044 95849

TIME SAMPLED 6:33 6:19 6:28 6:39 6:04 6:37 6:34 6:35

SAMPLER GC JAM JAM JAM JAM CD JAM CD

TEMP., °C 21.0 21.3 21.0 21.0 21.0 21.3 21.1 20.6

TOTAL CL2 (ppm) 0.90 0.80 1.00 1.40 1.00 0.80 1.25 1.35

FREE CL2 (ppm) <0.05 <0.05 <0.05 <0.05 <0.05 < 0.05 <0.05 <0.05

COND., µS 1433 1456 1447 1449 1470 1456 1494 1464

calc. factor 0.72 0.72 0.74 0.74 0.74 0.74 0.74 0.74

TDS, ppm (calc.) 1032 1048 1071 1072 1088 1077 1106 1083

TDS, ppm (grav.) NA 1065 NA NA NA NA NA NA

TURBIDITY, (ntu) 0.12 0.13 0.11 0.06 0.06 0.18 0.09 0.20

pH 7.51 7.64 6.96 7.19 7.28 7.24 7.48 7.17

VOL. ALKALINITY 

TITRANT
33.5 33.6 33.47 30.4 30.33 31.87 31.49 31.8

corr. Factor 9.72 9.72 9.72 9.88 9.88 9.88 9.82 9.82

 ALKALINITY,    

(ppm as CaCO3)
326 327 325 300 300 315 309 312

COLOR 11 <5 6 <5 12 <5 <5 <5

ODOR, (ton) <1 <1 <1 <1 <1 <1 <1 <1

VOL. EDTA 

HARDNESS
9.04 30.39 10.24 9.40 9.22 8.99 9.18 10.21

dil. factor 3.33 1 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 19.50 19.50 19.70 19.70 19.70 19.60 19.60 19.50

HARDNESS,   

(ppm as CaCO3)
587 593 672 617 605 587 599 663

VOL. EDTA    

CALCIUM
5.28 6.20 5.75 5.57 5.56 5.22 5.42 6.18

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 7.80 7.80 7.88 7.88 7.88 7.84 7.84 7.80

CALCIUM,        

(ppm as Ca+2)
137 161 151 146 146 136 142 161

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

LAB # 89777 90712 91679 92547 93363 94216 95044 95849

AGGRESSIVE 

INDEX
12.6 12.8 12.0 12.2 12.3 12.3 12.5 12.3

LANGLIER INDEX 0.43 0.63 -0.09 0.10 0.18 0.14 0.38 0.12

FLUORIDE SI, 

(ppm)
0.33 0.34 0.33 0.32 0.31 0.33 0.32 0.32

FLUORIDE IC, 

(ppm)
NA NA NA NA NA NA NA NA

CHLORIDE IC, 

(ppm)
120 126 133 120 125 125 126 128

BROMIDE IC,    

(ppm)
0.6 0.6 0.7 0.6 0.6 0.6 0.6 0.6



5/7/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

COMB 

CART

LAB # 89777 90712 91679 92547 93363 94216 95044 95849

TIME SAMPLED 6:33 6:19 6:28 6:39 6:04 6:37 6:34 6:35

NITRATE IC,    

(ppm as N)
3.3 2.4 2.2 1.5 1.5 2.0 1.7 2.3

SULFATE IC, 

(ppm)
289 203 361 325 331 323 322 328

SODIUM IC,      

(ppm)
98.6 105 95.0 NA NA NA NA 95.3

POTASSIUM IC, 

(ppm)
3.8 2.4 3.2 NA NA NA NA 0.8

MAGNESIUM IC,    

(ppm)
57.6 60.2 57.3 NA NA NA NA 61.1

CALCIUM IC, 

(ppm)
138 136 135 NA NA NA NA 130

ANIONS, (meq/l) 16.2 14.5 17.9 16.3 16.5 16.7 16.6 16.9

CATIONS, (meq/l) 16.0 16.4 15.7 NA NA NA NA 15.7

ION BALANCE, 

(% difference)
-0.5 6.1 -6.8 NA NA NA NA -3.6



5/7/2018 8/6/2018 8/27/2018 10/17/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

CH #13 CH #13 CH #13 CH#13 CH #13 CH #13 CH #13 CH #13 CH #13 CH #13

LAB # OFFLINE 90947 90947 91481 91659 92527 93343 94196 95024 95829

TIME SAMPLED OFFLINE 8:48 8:48 10:03 8:44 9:09 9:06 7:31 9:37 7:36

SAMPLER OFFLINE PP PP JM JAM GC JAM GC CD GC

TEMP., °C 21.4 21.4 21.1 21.4 21.4 21.3 21.4

TOTAL CL2 (ppm) <0.05

FREE CL2 (ppm) <0.05

COND., µS 1767 1719 1769 1769 1766 1804 1788

calc. factor 0.72 0.72 0.74 0.74 0.74 0.74 0.74 0.74

TDS, ppm (calc.) 1272 1272 1309 1309 1307 1335 1323

TDS, ppm (grav.) 1449 1430

TURBIDITY, (ntu) 1.25 0.25 0.31 0.16 0.67 0.10 0.34

pH 7.51 7.40 7.44 7.43 7.38 7.31 7.35

VOL. ALKALINITY 

TITRANT
32.4 32.62 32.0 32.89 36.56 33.69 33.69

corr. Factor 9.72 9.72 9.72 9.88 9.88 9.88 9.82 9.82

 ALKALINITY,    

(ppm as CaCO3)
315 317 316 325 361 331 331

COLOR 12 9 <5 13 7 <5 <5

ODOR, (ton) <1 <1 1 <1 <1 <1 <1

VOL. EDTA 

HARDNESS
OFFLINE 13.75 12.31 12.53 12.11 11.34 11.07 12.01

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 19.50 19.50 19.70 19.70 19.70 19.60 19.60 19.50

HARDNESS,   

(ppm as CaCO3)
893 808 822 794 740 723 780

VOL. EDTA    

CALCIUM
OFFLINE 7.26 7.01 7.26 6.92 6.69 6.98 8.12

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 7.80 7.80 7.88 7.88 7.88 7.84 7.84 7.80

CALCIUM,        

(ppm as Ca+2)
189 184 191 182 175 182 211

CH #13 CH #13 CH #13 CH #13 CH #13 CH #13 CH #13 CH #13

LAB # OFFLINE 90947 91659 92527 93343 94196 95024 95829

AGGRESSIVE 

INDEX
12.7 12.6 12.6 12.6 12.6 12.5 12.6

LANGLIER 

INDEX
0.53 0.41 0.46 0.45 0.43 0.33 0.44

FLUORIDE SI, 

(ppm)
0.33 0.35 0.34 0.32 0.34 0.32 0.31

FLUORIDE IC, 

(ppm)
NA NA NA NA NA NA NA

CHLORIDE IC, 

(ppm)
168 188 173 173 173 176 177

BROMIDE IC,    

(ppm)
0.7 0.9 0.9 1.2 1.0 1.1 1.2

NITRATE IC,    

(ppm as N)
0 1.1 0.6 0.6 0.8 2.7 1.0

SULFATE IC, 

(ppm)
460 436 438 430 429 430 445

SODIUM IC,      

(ppm)
97.05 102 NA NA NA NA 118

POTASSIUM IC, 

(ppm)
4.9 4.3 NA NA NA NA 0.9

MAGNESIUM IC,    

(ppm)
78.1 68.6 NA NA NA NA 79.6

CALCIUM IC, 

(ppm)
177 167 NA NA NA NA 158

ANIONS, (meq/l) 20.6 20.8 20.4 20.4 21.1 20.7 20.9

CATIONS, (meq/l) 19.4 18.5 19.6



5/7/2018 8/6/2018 8/27/2018 10/17/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

CH #13 CH #13 CH #13 CH#13 CH #13 CH #13 CH #13 CH #13 CH #13 CH #13

LAB # OFFLINE 90947 90947 91481 91659 92527 93343 94196 95024 95829

TIME SAMPLED OFFLINE 8:48 8:48 10:03 8:44 9:09 9:06 7:31 9:37 7:36

ION BALANCE, 

(% difference)
-3.0 -5.8 -3.4

BICARBONATE 

(ppm)
384.0

ALUMINUM (ppb) 20.9

ANTIMONY (ppb) ND

ARSENIC (ppb) 1.4

BARIUM (ppb) 117.0

BERYLLIUM 

(ppb)
ND

CADMIUM (ppb) ND

CHROMIUM (ppb 

as total Cr)
ND

COPPER (ppb) 10.2

IRON (ppb) 212.0

LEAD (ppb) 1.5

MANGANESE 

(ppb)
204.0

NICKEL (ppb) ND

SELENIUM (ppb) ND

SILVER (ppb) ND

THALLIUM (ppb) ND

ZINC (ppb) ND

MERCURY (ppb) ND

SILICA (ppm) 40 40 40 40 40 40 40 40 40 40



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

CH #16 CH #16 CH #16 CH #16 CH #16 CH #16 CH #16 CH #16 CH #16 CH #16

LAB # 88897 89758 90352 90693 91660 92528 93344 94197 95025 95830

TIME SAMPLED 9:13 9:03 8:47 7:41 8:29 9:18 8:58 7:40 9:30 7:28

SAMPLER PP GC JM GC JAM GC JAM NV CD GC

TEMP., °C 21.6 21.7 21.4 21.2 21.2 21.3 21.0 21.0

TOTAL CL2 (ppm) NC NC NC NC NC NC <0.05 NC

FREE CL2 (ppm) NC NC NC NC NC NC <0.05 NC

COND., µS 1152 1220 1125 1151 1204 1213 1229 1262

calc. factor 0.72 0.72 0.74 0.74 0.74 0.74 0.74 0.74

TDS, ppm (calc.) 829 878 833 852 891 898 909 934

TDS, ppm (grav.) NA 922 NA NA NA 880 NA NA

TURBIDITY, (ntu) 0.21 0.57 0.27 0.67 0.80 0.81 0.48 0.35

pH 7.52 7.49 7.36 7.57 7.59 7.39 7.38 7.33

VOL. ALKALINITY 

TITRANT
30.0 30.4 30.29 30.0 31.14 33.17 30.86 31.34

corr. Factor 9.72 9.72 9.72 9.88 9.88 9.88 9.82 9.82

 ALKALINITY,    

(ppm as CaCO3)
292 295 294 297 308 328 303 308

COLOR 9 <5 18 <5 18 <5 <5 <5

ODOR, (ton) <1 <1 <1 <1 <1 <1 <1 <1

VOL. EDTA 

HARDNESS
7.41 25.15 8.53 9.00 8.41 7.51 7.43 8.32

dil. factor 3.33 1 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 19.50 19.50 19.70 19.70 19.70 19.60 19.60 19.50

HARDNESS,   

(ppm as CaCO3)
481 490 560 590 552 490 485 540

VOL. EDTA    

CALCIUM
4.48 5.00 4.98 4.66 4.69 4.60 5.00 5.10

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 7.80 7.80 7.88 7.88 7.88 7.84 7.84 7.80

CALCIUM,        

(ppm as Ca+2)
116 130 131 122 123 120 131 132

CH #16 CH #16 CH #16 CH #16 CH #16 CH #16 CH #16 CH #16

LAB # 89758 90693 91660 92528 93344 94197 95025 95830

AGGRESSIVE 

INDEX
12.4 12.5 12.3 12.5 12.6 12.4 12.4 12.3

LANGLIER 

INDEX
0.36 0.38 0.25 0.43 0.46 0.28 0.26 0.22

FLUORIDE SI, 

(ppm)
0.37 0.36 0.36 0.35 0.33 0.36 0.34 0.34

FLUORIDE IC, 

(ppm)
NA NA NA NA NA NA NA NA

CHLORIDE IC, 

(ppm)
82.5 95.9 93.1 88.4 95.9 97.8 98.3 101

BROMIDE IC,    

(ppm)
0.3 0.3 0.3 0.3 0.4 0.3 0.4 0.4

NITRATE IC,    

(ppm as N)
1.2 2.3 2.0 1.6 1.6 1.6 2.9 2.4

SULFATE IC, 

(ppm)
221 241 211 201 214 217 222 231

SODIUM IC,      

(ppm)
72.5 72.9 70.6 NA NA NA NA 73.8

POTASSIUM IC, 

(ppm)
3.5 3.6 2.9 NA NA NA NA 0.9

MAGNESIUM IC,    

(ppm)
46.2 48.9 43.9 NA NA NA NA 54.0

CALCIUM IC, 

(ppm)
115 118 108 NA NA NA NA 117

ANIONS, (meq/l) 12.9 13.8 13.1 12.7 13.4 14.0 13.7 14.0



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

CH #16 CH #16 CH #16 CH #16 CH #16 CH #16 CH #16 CH #16 CH #16 CH #16

LAB # 88897 89758 90352 90693 91660 92528 93344 94197 95025 95830

TIME SAMPLED 9:13 9:03 8:47 7:41 8:29 9:18 8:58 7:40 9:30 7:28

CATIONS, (meq/l) 12.8 13.6 12.1 13.5

ION BALANCE, 

(% difference)
-0.3 -0.7 -3.7 -1.8

BICARBONATE 

(ppm)
360.0

ALUMINUM (ppb) 4.3

ANTIMONY (ppb) ND

ARSENIC (ppb) 0.8

BARIUM (ppb) 56.5

BERYLLIUM 

(ppb)
ND

CADMIUM (ppb) ND

CHROMIUM (ppb 

as total Cr)
ND

COPPER (ppb) ND

IRON (ppb) 164

LEAD (ppb) ND

MANGANESE 

(ppb)
69.9

NICKEL (ppb) ND

SELENIUM (ppb) ND

SILVER (ppb) ND

THALLIUM (ppb) ND

ZINC (ppb) ND

MERCURY (ppb) ND

SILICA (ppm) 40 40 40 40 40 40 40 40 40 40



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

CH #18 CH #18 CH #18 CH #18 CH #18 CH #18 CH #18 CH #18 CH #18 CH #18

LAB # 88898 89759 90353 90694 91661 92529 93345 94198 95026 95831

TIME SAMPLED 8:36 8:36 8:58 6:19 9:02 8:46 9:16 8:13 9:51 7:48

SAMPLER PP GC JM GC JAM GC JAM NV CD GC

TEMP., °C 21.0 21.0 21.0 20.5 21.0 21.2 21.0 21.0

TOTAL CL2 (ppm) NC NC NC NC NC NC <0.05 NC

FREE CL2 (ppm) NC NC NC NC NC NC <0.05 NC

COND., µS 1163 1184 1156 1145 1147 1143 1149 1143

calc. factor 0.72 0.72 0.74 0.74 0.74 0.74 0.74 0.74

TDS, ppm (calc.) 837 852 855 847 849 846 850 846

TDS, ppm (grav.) NA 832 NA NA NA 787 NA NA

TURBIDITY, (ntu) 3.96 7.16 5.00 4.81 1.91 4.85 0.74 3.50

pH 7.91 7.55 7.43 7.44 7.39 7.43 7.46 7.09

VOL. ALKALINITY 

TITRANT
34.0 34.0 33.55 32.1 32.44 34.92 32.33 31.75

corr. Factor 9.72 9.72 9.72 9.88 9.88 9.88 9.82 9.82

 ALKALINITY,    

(ppm as CaCO3)
330 330 326 317 321 345 317 312

COLOR 75 25 51 <5 28 60 36 18

ODOR, (ton) 1 <1 1 <1 1 <1 1 <1

VOL. EDTA 

HARDNESS
7.62 24.73 8.57 8.31 7.74 7.24 7.31 7.82

dil. factor 3.33 1 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 19.50 19.50 19.70 19.70 19.70 19.60 19.60 19.50

HARDNESS,   

(ppm as CaCO3)
495 482 562 545 508 473 477 508

VOL. EDTA    

CALCIUM
4.52 5.29 5.10 4.83 4.45 4.37 4.45 4.68

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 7.80 7.80 7.88 7.88 7.88 7.84 7.84 7.80

CALCIUM,        

(ppm as Ca+2)
117 137 134 127 117 114 116 122

CH #18 CH #18 CH #18 CH #18 CH #18 CH #18 CH #18 CH #18

LAB # 89759 90694 91661 92529 93345 94198 95026 95831

AGGRESSIVE 

INDEX
12.9 12.6 12.5 12.4 12.4 12.4 12.4 12.1

LANGLIER 

INDEX
0.79 0.50 0.36 0.33 0.26 0.32 0.32 -0.04

FLUORIDE SI, 

(ppm)
0.31 0.36 0.31 0.30 0.30 0.32 0.32 0.32

FLUORIDE IC, 

(ppm)
NA NA NA NA NA NA NA NA

CHLORIDE IC, 

(ppm)
65.7 66.8 72.3 64.2 64.8 64.8 63.7 61.9

BROMIDE IC,    

(ppm)
0.3 0.3 0.3 0.3 0.3 ND 0.3 0.3

NITRATE IC,    

(ppm as N)
1.3 0.7 0.2 1.7 1.3 ND 0.8 1.4

SULFATE IC, 

(ppm)
223 230 246 227 229 232 226 225

SODIUM IC,      

(ppm)
74.6 72.9 71.6 NA NA NA NA 67.8

POTASSIUM IC, 

(ppm)
3.7 3.7 3.0 NA NA NA NA 1.0

MAGNESIUM IC,    

(ppm)
49.0 49.4 47.8 NA NA NA NA 51.2

CALCIUM IC, 

(ppm)
117 111 113 NA NA NA NA 104

ANIONS, (meq/l) 13.2 13.3 13.7 13.0 13.1 NA 12.9 12.8



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

CH #18 CH #18 CH #18 CH #18 CH #18 CH #18 CH #18 CH #18 CH #18 CH #18

LAB # 88898 89759 90353 90694 91661 92529 93345 94198 95026 95831

TIME SAMPLED 8:36 8:36 8:58 6:19 9:02 8:46 9:16 8:13 9:51 7:48

CATIONS, (meq/l) 13.2 13.1 12.8 NA NA NA NA 12.4

ION BALANCE, 

(% difference)
0.0 -0.7 -3.6 NA NA NA NA -1.6

BICARBONATE 

(ppm)
403

ALUMINUM (ppb) ND

ANTIMONY (ppb) ND

ARSENIC (ppb) 0.9

BARIUM (ppb) 66

BERYLLIUM 

(ppb)
ND

CADMIUM (ppb) ND

CHROMIUM (ppb 

as total Cr)
ND

COPPER (ppb) ND

IRON (ppb) 749

LEAD (ppb) ND

MANGANESE 

(ppb)
52.8

NICKEL (ppb) ND

SELENIUM (ppb) ND

SILVER (ppb) ND

THALLIUM (ppb) ND

ZINC (ppb) ND

MERCURY (ppb) ND

SILICA (ppm) 40 40 40 40 40 40 40 40 40 40



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

CH #19 CH #19 CH #19 CH #19 CH #19 CH #19 CH #19 CH #19 CH #19 CH #19

LAB # 88899 89760 90354 90695 91662 92530 93346 94199 95027 95832

TIME SAMPLED 9:02 8:56 9:14 7:20 9:34 8:59 9:32 9:00 10:10 8:02

SAMPLER PP GC JM GC JAM GC JAM NV CD GC

TEMP., °C 21.8 21.1 21.0 21.0 20.7 20.8 20.7 20.7

TOTAL CL2 (ppm) 0.15 0.15 NC NC NC NC <0.05 NC

FREE CL2 (ppm) <0.05 <0.05 NC NC NC NC <0.05 NC

COND., µS 1584 1591 1568 1569 1655 1634 1654 1635

calc. factor 0.72 0.72 0.74 0.74 0.74 0.74 0.74 0.74

TDS, ppm (calc.) 1140 1146 1160 1161 1225 1209 1224 1210

TDS, ppm (grav.) NA 1207 NA NA NA 1171 NA NA

TURBIDITY, (ntu) 0.19 0.31 0.26 0.25 0.52 0.35 0.07 0.16

pH 7.54 7.38 7.20 7.25 7.27 7.20 7.65 7.09

VOL. ALKALINITY 

TITRANT
34.5 35.2 37.57 38.2 38.83 41.10 38.56 38.63

corr. Factor 9.72 9.72 9.72 9.88 9.88 9.88 9.82 9.82

 ALKALINITY,    

(ppm as CaCO3)
335 342 365 377 384 406 379 379

COLOR 6 <5 11 <5 15 24 <5 <5

ODOR, (ton) 1 1 1 1 1 <1 1 1

VOL. EDTA 

HARDNESS
9.84 33.41 10.50 9.95 10.10 9.69 9.94 10.21

dil. factor 3.33 1 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 19.50 19.50 19.70 19.70 19.70 19.60 19.60 19.50

HARDNESS,   

(ppm as CaCO3)
639 651 689 653 663 632 649 663

VOL. EDTA    

CALCIUM
6.10 6.30 6.22 6.23 6.32 5.95 5.91 6.59

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 7.80 7.80 7.88 7.88 7.88 7.84 7.84 7.80

CALCIUM,        

(ppm as Ca+2)
158 164 163 163 166 155 154 171

CH #19 CH #19 CH #19 CH #19 CH #19 CH #19 CH #19 CH #19

LAB # 89760 90695 91662 92530 93346 94199 95027 95832

AGGRESSIVE 

INDEX
12.7 12.5 12.4 12.4 12.5 12.4 12.8 12.3

LANGLIER 

INDEX
0.54 0.38 0.23 0.29 0.31 0.24 0.65 0.14

FLUORIDE SI, 

(ppm)
0.34 0.31 0.32 1.25 0.31 0.32 0.32 0.31

FLUORIDE IC, 

(ppm)
NA NA NA NA NA NA NA NA

CHLORIDE IC, 

(ppm)
156 148 158 141 147 149 146 145

BROMIDE IC,    

(ppm)
0.8 0.8 1.1 1.0 1.1 1.1 1.0 1.0

NITRATE IC,    

(ppm as N)
2.5 2.8 2.4 2.0 1.0 0.9 1.3 1.6

SULFATE IC, 

(ppm)
315 330 317 295 322 329 328 335

SODIUM IC,      

(ppm)
112 112 114 NA NA NA NA 127

POTASSIUM IC, 

(ppm)
4.2 4.0 3.3 NA NA NA NA 0.8

MAGNESIUM IC,    

(ppm)
62.3 61.7 59.6 NA NA NA NA 64.2

CALCIUM IC, 

(ppm)
154 149 145 NA NA NA NA 139

ANIONS, (meq/l) 17.9 18.1 18.5 17.9 18.6 19.3 18.6 18.8



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

CH #19 CH #19 CH #19 CH #19 CH #19 CH #19 CH #19 CH #19 CH #19 CH #19

LAB # 88899 89760 90354 90695 91662 92530 93346 94199 95027 95832

TIME SAMPLED 9:02 8:56 9:14 7:20 9:34 8:59 9:32 9:00 10:10 8:02

CATIONS, (meq/l) 17.8 18.0 17.2 NA NA NA NA 17.8

ION BALANCE, 

(% difference)
-0.2 -0.2 -3.8 NA NA NA NA -2.8

BICARBONATE 

(ppm)
417.0

ALUMINUM (ppb) ND

ANTIMONY (ppb) ND

ARSENIC (ppb) 0.9

BARIUM (ppb) 70

BERYLLIUM 

(ppb)
ND

CADMIUM (ppb) ND

CHROMIUM (ppb 

as total Cr)
ND

COPPER (ppb) ND

IRON (ppb) 90.7

LEAD (ppb) ND

MANGANESE 

(ppb)
53.5

NICKEL (ppb) ND

SELENIUM (ppb) ND

SILVER (ppb) ND

THALLIUM (ppb) ND

ZINC (ppb) ND

MERCURY (ppb) ND

SILICA (ppm) 40 40 40 40 40 40 40 40 40 40



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

CH #20 CH #20 CH #20 CH #20 CH #20 CH #20 CH #20 CH #20 CH #20 CH #20

LAB # 88900 89761 90355 90696 91663 92531 93347 94200 95028 95833

TIME SAMPLED 8:46 8:43 9:05 6:45 9:19 8:52 9:23 8:28 10:03 7:54

SAMPLER PP GC JM GC JAM GC JAM NV CD GC

TEMP., °C 21.2 21.4 21.4 21.0 20.3 21.5 21.4 21.2

TOTAL CL2 (ppm) NC NC NC NC NC NC <0.05 NC

FREE CL2 (ppm) NC NC NC NC NC NC <0.05 NC

COND., µS 1754 1799 1771 1755 1771 1760 1772 1746

calc. factor 0.72 0.72 0.74 0.74 0.74 0.74 0.74 0.74

TDS, ppm (calc.) 1263 1295 1311 1299 1311 1302 1311 1292

TDS, ppm (grav.) NA 1328 NA NA NA 1324 NA NA

TURBIDITY, (ntu) 0.51 2.34 1.31 1.65 1.94 2.01 1.18 1.98

pH 7.50 7.44 7.31 7.43 7.42 7.34 7.43 7.23

VOL. ALKALINITY 

TITRANT
37.2 37.3 38.11 36.6 36.75 38.87 36.11 37.09

corr. Factor 9.72 9.72 9.72 9.88 9.88 9.88 9.82 9.82

 ALKALINITY,    

(ppm as CaCO3)
362 363 370 361 363 384 355 364

COLOR 10 <5 21 <5 32 25 9 <5

ODOR, (ton) <1 <1 <1 <1 <1 <1 <1 <1

VOL. EDTA 

HARDNESS
11.17 36.62 11.69 12.10 11.37 10.57 10.53 11.58

dil. factor 3.33 1 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 19.50 19.50 19.70 19.70 19.70 19.60 19.60 19.50

HARDNESS,   

(ppm as CaCO3)
725 714 767 794 746 690 687 752

VOL. EDTA    

CALCIUM
6.40 7.08 7.31 6.88 6.78 6.69 6.81 7.43

dil. factor 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33

corr. factor 7.80 7.80 7.88 7.88 7.88 7.84 7.84 7.80

CALCIUM,        

(ppm as Ca+2)
166 184 192 181 178 175 178 193

CH #20 CH #20 CH #20 CH #20 CH #20 CH #20 CH #20 CH #20

LAB # 89761 90696 91663 92531 93347 94200 95028 95833

AGGRESSIVE 

INDEX
12.7 12.7 12.6 12.6 12.6 12.6 12.6 12.5

LANGLIER 

INDEX
0.52 0.51 0.41 0.48 0.45 0.41 0.47 0.32

FLUORIDE SI, 

(ppm)
0.32 0.33 0.32 0.31 0.32 0.33 0.32 0.32

FLUORIDE IC, 

(ppm)
NA NA NA NA NA NA NA NA

CHLORIDE IC, 

(ppm)
158 166 176 161 164 163 162 163

BROMIDE IC,    

(ppm)
0.9 1.2 1.5 1.4 1.4 1.4 1.4 1.5

NITRATE IC,    

(ppm as N)
0.7 3.4 0.2 1.2 ND ND 1.8 1.3

SULFATE IC, 

(ppm)
377 405 438 402 407 406 395 408

SODIUM IC,      

(ppm)
126 124 124 NA NA NA NA 113

POTASSIUM IC, 

(ppm)
4.7 3.0 4.0 NA NA NA NA 0.8

MAGNESIUM IC,    

(ppm)
68.1 66.7 67.1 NA NA NA NA 72.4

CALCIUM IC, 

(ppm)
168 165 168 NA NA NA NA 152

ANIONS, (meq/l) 19.6 20.6 21.5 20.2 NA NA 20.0 20.5



2/5/2018 5/7/2018 7/2/2018 8/6/2018 11/5/2018 2/4/2019 5/6/2019 8/5/2019 11/4/2019 2/3/2020

CH #20 CH #20 CH #20 CH #20 CH #20 CH #20 CH #20 CH #20 CH #20 CH #20

LAB # 88900 89761 90355 90696 91663 92531 93347 94200 95028 95833

TIME SAMPLED 8:46 8:43 9:05 6:45 9:19 8:52 9:23 8:28 10:03 7:54

CATIONS, (meq/l) 19.6 20.0 19.4 NA NA NA NA 18.5

ION BALANCE, 

(% difference)
-0.1 -1.4 -5.2 NA NA NA NA -5.1

BICARBONATE 

(ppm)
443

ALUMINUM (ppb) ND

ANTIMONY (ppb) ND

ARSENIC (ppb) 1.3

BARIUM (ppb) 91

BERYLLIUM 

(ppb)
ND

CADMIUM (ppb) ND

CHROMIUM (ppb 

as total Cr)
ND

COPPER (ppb) ND

IRON (ppb) 830

LEAD (ppb) ND

MANGANESE 

(ppb)
65.1

NICKEL (ppb) ND

SELENIUM (ppb) ND

SILVER (ppb) ND

THALLIUM (ppb) ND

ZINC (ppb) ND

MERCURY (ppb) ND

SILICA (ppm) 40 40 40 40 40 40 40 40 40 40



 

Contaminant Water Quality Data 
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SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

Temp N/A C 5/6/2019

Temp 20.4 C 6/17/2019

Temp 20.4 C 7/1/2019

Temp 20.2 C 8/12/2019

Temp 19.6 C 10/7/2019

Temp 19.1 C 8/26/2019

CaCO3 600 mg/L 8/26/2019

CaCO3 571 mg/L 5/6/2019

CaCO3 556 mg/L 8/12/2019

CaCO3 546 mg/L 10/7/2019

CaCO3 544 mg/L 7/1/2019

CaCO3 526 mg/L 6/17/2019

Cyanide ND mg/L 8/23/2018

MBAS 0.1 mg/L 8/30/2018 <0.1

Nitrate as N 5.42 mg/L 10/7/2019

Nitrate as N 4.64 mg/L 8/26/2019

Nitrate as N 4.62 mg/L 6/17/2019

Nitrate as N 4.56 mg/L 8/12/2019

Nitrate as N 4.52 mg/L 5/6/2019

Nitrate as N 4.52 mg/L 7/1/2019

Surfactants ND mg/L 8/16/2018

TOC ND mg/L 8/12/2019

TOC 0.49 mg/L 5/6/2019

TOC 0.38 mg/L 6/17/2019

TOC 0.32 mg/L 8/26/2019

TOC 0.31 mg/L 7/1/2019

TOC 0.25 mg/L 10/7/2019

1,1,1,2-Tetrachloroethane ND ug/L 8/9/2019

1,1,1,2-Tetrachloroethane ND ug/L 8/25/2018

1,1,1,2-Tetrachloroethane ND ug/L 8/9/2019

1,1,1-Trichloroethane ND ug/L 8/9/2019

1,1,1-Trichloroethane ND ug/L 8/25/2018

1,1,1-Trichloroethane ND ug/L 8/9/2019

1,1,2,2-Tetrachloroethane ND ug/L 8/9/2019

1,1,2,2-Tetrachloroethane ND ug/L 8/25/2018

1,1,2,2-Tetrachloroethane ND ug/L 8/9/2019

1,1,2-Trichloroethane ND ug/L 8/9/2019

1,1,2-Trichloroethane ND ug/L 8/25/2018

1,1,2-Trichloroethane ND ug/L 8/9/2019

1,1-Dichloroethane ND ug/L 8/9/2019

1,1-Dichloroethane ND ug/L 8/25/2018

1,1-Dichloroethane ND ug/L 8/9/2019



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

1,1-Dichloroethylene ND ug/L 8/9/2019

1,1-Dichloroethylene ND ug/L 8/25/2018

1,1-Dichloroethylene ND ug/L 8/9/2019

1,1-Dichloropropene ND ug/L 8/9/2019

1,1-Dichloropropene ND ug/L 8/25/2018

1,1-Dichloropropene ND ug/L 8/9/2019

1,2,3-Trichlorobenzene ND (LE) ug/L 8/25/2018

1,2,3-Trichlorobenzene ND ug/L 8/9/2019

1,2,3-Trichlorobenzene ND ug/L 8/9/2019

1,2,3-Trichloropropane ND ug/L 8/9/2019

1,2,3-Trichloropropane ND ug/L 8/25/2018

1,2,3-Trichloropropane ND ug/L 8/9/2019

1,2,3-Trichloropropane ND ug/L 8/8/2019

1,2,3-Trichloropropane NA ug/L 3/29/2018

1,2,3-Trichloropropane NA ug/L 4/18/2018

1,2,3-Trichloropropane NA ug/L 5/22/2018

1,2,3-Trichloropropane NA ug/L 6/4/2018

1,2,3-Trichloropropane NA ug/L 7/2/2018

1,2,3-Trichloropropane NA ug/L 8/6/2018

1,2,3-Trichloropropane NA ug/L 9/1/2018

1,2,3-Trichloropropane NA ug/L 10/1/2018

1,2,3-Trichloropropane NA ug/L 11/1/2018

1,2,3-Trichloropropane NA ug/L 12/1/2018

1,2,3-Trichloropropane NA ug/L 1/1/2019

1,2,3-Trichloropropane NA ug/L 2/1/2019

1,2,3-Trichloropropane NA ug/L 3/1/2019

1,2,3-Trichloropropane NA ug/L 4/1/2019

1,2,3-Trichloropropane NA ug/L 5/1/2019

1,2,3-Trichloropropane NA ug/L 6/1/2019

1,2,3-Trichloropropane NA ug/L 7/1/2019

1,2,3-Trichloropropane NA ug/L 8/1/2019

1,2,3-Trichloropropane NA ug/L 9/1/2019

1,2,3-Trichloropropane NA ug/L 10/1/2019

1,2,3-Trichloropropane NA ug/L 11/1/2019

1,2,3-Trichloropropane NA ug/L 12/1/2019

1,2,3-Trichloropropane NA ug/L 1/1/2020

1,2,3-Trichloropropane NA ug/L 2/1/2020

1,2,3-Trichloropropane NA ug/L 3/1/2020

1,2,3-Trichloropropane 0.0016 ug/L 8/8/2019 0.0016J 

1,2,4-Trichlorobenzene ND ug/L 8/9/2019

1,2,4-Trichlorobenzene ND ug/L 8/25/2018

1,2,4-Trichlorobenzene ND ug/L 8/9/2019



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

1,2,4-Trimethylbenzene ND (R7) ug/L 8/25/2018

1,2,4-Trimethylbenzene ND ug/L 8/9/2019

1,2,4-Trimethylbenzene ND ug/L 8/9/2019

1,2-Dichloroethane ND ug/L 8/9/2019

1,2-Dichloroethane ND ug/L 8/25/2018

1,2-Dichloroethane ND ug/L 8/9/2019

1,2-Dichloropropane ND ug/L 8/9/2019

1,2-Dichloropropane ND ug/L 8/25/2018

1,2-Dichloropropane ND ug/L 8/9/2019

1,3,5-Trimethylbenzene ND ug/L 8/9/2019

1,3,5-Trimethylbenzene ND ug/L 8/25/2018

1,3,5-Trimethylbenzene ND ug/L 8/9/2019

1,3-Dichloropropane ND ug/L 8/9/2019

1,3-Dichloropropane ND ug/L 8/25/2018

1,3-Dichloropropane ND ug/L 8/9/2019

1,4 - Dioxane 23 ug/L 8/28/2006

1,4 - Dioxane 22 ug/L 2/27/2006

1,4 - Dioxane 20 ug/L 11/28/2005

1,4 - Dioxane 20 ug/L 5/22/2006

1,4 - Dioxane 19 ug/L 2/25/2008

1,4 - Dioxane 18 ug/L 8/27/2007

1,4 - Dioxane 17 ug/L 5/26/2009

1,4 - Dioxane 16 ug/L 5/23/2005

1,4 - Dioxane 16 ug/L 5/29/2007

1,4 - Dioxane 15 ug/L 11/26/2007

1,4 - Dioxane 15 ug/L 8/24/2009

1,4 - Dioxane 13 ug/L 2/26/2007

1,4 - Dioxane 12.9 ug/L 2/23/2009

1,4 - Dioxane 12 ug/L 8/22/2005

1,4 - Dioxane 12 ug/L 8/23/2010

1,4 - Dioxane 11 ug/L 2/2/2010

1,4 - Dioxane 10 ug/L 2/28/2005

1,4 - Dioxane 10 ug/L 11/30/2009

1,4 - Dioxane 8.8 ug/L 10/21/2010

1,4 - Dioxane 8.5 ug/L 11/24/2008

1,4 - Dioxane 7.9 ug/L 10/22/2012

1,4 - Dioxane 7.3 ug/L 11/19/2002

1,4 - Dioxane 7.2 ug/L 7/23/2012

1,4 - Dioxane 6.6 ug/L 4/22/2013

1,4 - Dioxane 6.2 ug/L 1/28/2013

1,4 - Dioxane 5.9 ug/L 2/25/2002

1,4 - Dioxane 5 ug/L 2/20/2003



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

1,4 - Dioxane 4.6 ug/L 10/24/2011

1,4 - Dioxane 4.3 ug/L 4/23/2012

1,4 - Dioxane 4.2 ug/L 1/30/2012

1,4 - Dioxane 4.1 ug/L 5/28/2002

1,4 - Dioxane 3.4 ug/L 8/26/2002

1,4 - Dioxane 3.2 ug/L 3/28/2011

1,4 - Dioxane 1.9 ug/L 8/25/2014

1,4 - Dioxane 1.9 ug/L 10/7/2019

1,4 - Dioxane 1.9 ug/L 10/7/2019

1,4 - Dioxane 1.8 ug/L 1/6/2020

1,4 - Dioxane 1.8 ug/L 1/6/2020

1,4 - Dioxane 1.6 ug/L 7/27/2015

1,4 - Dioxane 1.5 ug/L 7/1/2019

1,4 - Dioxane 1.5 ug/L 7/1/2019

1,4 - Dioxane 1.5 ug/L 7/8/2019

1,4 - Dioxane 1.4 ug/L 10/27/2014

1,4 - Dioxane 1.4 ug/L 10/26/2015

1,4 - Dioxane 1.4 ug/L 7/25/2016

1,4 - Dioxane 1.4 ug/L 10/24/2016

1,4 - Dioxane 1.3 ug/L 4/27/2015

1,4 - Dioxane 1.3 ug/L 4/25/2016

1,4 - Dioxane 1.2 ug/L 1/26/2015

1,4 - Dioxane 1.2 ug/L 1/25/2016

1,4 - Dioxane 1.2 ug/L 1/23/2017

1,4 - Dioxane 1.2 ug/L 1/23/2017

1,4 - Dioxane 1.2 ug/L 4/1/2019

1,4 - Dioxane 1.2 ug/L 4/1/2019

1,4 - Dioxane 1.2 ug/L 4/8/2020

1,4 - Dioxane 1.1 ug/L 4/24/2017

1,4 - Dioxane 1.1 ug/L 4/24/2017

1,4 - Dioxane 1.1 ug/L 10/2/2017

1,4 - Dioxane 1.1 ug/L 10/2/2017

1,4 - Dioxane 1.1 ug/L 1/2/2018

1,4 - Dioxane 1.1 ug/L 1/2/2018

1,4 - Dioxane 1.1 ug/L 8/14/2018

1,4 - Dioxane 1.1 ug/L 1/11/2018

1,4 - Dioxane 1.1 ug/L 8/21/2018

1,4 - Dioxane 1 ug/L 7/24/2017

1,4 - Dioxane 1 ug/L 7/24/2017

1,4 - Dioxane 1 ug/L 4/24/2018 <1

1,4 - Dioxane 1 ug/L 10/1/2018 <1

1,4 - Dioxane 1.0 ug/L 1/7/2019



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

1,4 - Dioxane 1 ug/L 1/7/2019 <1

1,4 - Dioxane 0.99 ug/L 1/9/2019

1,4 - Dioxane 0.95 ug/L 4/2/2018

1,4 - Dioxane 0.83 ug/L 10/10/2018

1,4 - Dioxane 0.8 ug/L 10/1/2018

1,4 - Dioxane ug/L 7/2/2018

2,2-Dichloropropane ND ug/L 8/9/2019

2,2-Dichloropropane ND ug/L 8/25/2018

2,2-Dichloropropane ND ug/L 8/9/2019

2,4,5-TP (Silvex) 1 ug/L 11/16/2018 <1

2,4-D ND ug/L 8/25/2018

2,4-D 10 ug/L 11/16/2018 <10.0

2-Butanone (MEK) ND ug/L 8/9/2019

2-Butanone (MEK) ND ug/L 8/25/2018

2-Butanone (MEK) ND ug/L 8/9/2019

4-Methyl-2-Pentanone (MIBK) ND ug/L 8/9/2019

4-Methyl-2-Pentanone (MIBK) ND ug/L 8/25/2018

4-Methyl-2-Pentanone (MIBK) ND ug/L 8/9/2019

Alachlor (Alanex) ND ug/L 8/30/2018

Alachlor (Alanex) ND ug/L 8/22/2018

Alachlor (Alanex) 1 ug/L 11/16/2018 <1.0

Alachlor (Alanex) 1 ug/L 11/16/2018 <1.0

Atrazine (Aatrex) ND ug/L 8/30/2018

Atrazine (Aatrex) 0.5 ug/L 11/16/2018 <0.5

Bentazon (Basagran) ND ug/L 8/25/2018

Bentazon (Basagran) 2 ug/L 11/16/2018 <2

Benzene ND ug/L 8/9/2019

Benzene ND ug/L 8/25/2018

Benzene ND ug/L 8/9/2019

Benzo(a)pyrene 0.1 ug/L 11/16/2018 <0.1

Bromobenzene ND (R7) ug/L 8/25/2018

Bromobenzene ND ug/L 8/9/2019

Bromobenzene ND ug/L 8/9/2019

Bromochloromethane ND ug/L 8/9/2019

Bromochloromethane ND ug/L 8/25/2018

Bromochloromethane ND ug/L 8/9/2019

Bromodichloromethane ND ug/L 8/9/2019

Bromodichloromethane ND ug/L 8/25/2018

Bromodichloromethane ND ug/L 8/9/2019

Bromoethane ND (R7) ug/L 8/25/2018

Bromoethane ND ug/L 8/9/2019

Bromoethane ND ug/L 8/9/2019



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

Bromoform ND (LK) ug/L 8/25/2018

Bromoform ND ug/L 8/9/2019

Bromoform 0.4 ug/L 8/9/2019 0.40J 

Bromomethane (Methyl Bromide) ND (R7) ug/L 8/25/2018

Bromomethane (Methyl Bromide) ND (LM) ug/L 8/9/2019

Bromomethane (Methyl Bromide) ND (LM) ug/L 8/9/2019

Carbofuran (Furadan) ND ug/L 8/21/2018

Carbofuran (Furadan) 5 ug/L 11/16/2018 <5.0

Carbon disulfide ND (LK) ug/L 8/25/2018

Carbon disulfide ND ug/L 8/9/2019

Carbon disulfide ND ug/L 8/9/2019

Carbon Tetrachloride ND ug/L 8/9/2019

Carbon Tetrachloride ND ug/L 8/25/2018

Carbon Tetrachloride ND ug/L 8/9/2019

Chlordane ND ug/L 8/22/2018

Chlordane 0.1 ug/L 11/16/2018 <0.1

Chlorobenzene ND ug/L 8/9/2019

Chlorobenzene ND ug/L 8/25/2018

Chlorobenzene ND ug/L 8/9/2019

Chlorodibromomethane ND ug/L 8/25/2018

Chlorodibromomethane ND ug/L 8/9/2019

Chlorodibromomethane 0.26 ug/L 8/9/2019 0.26J 

Chloroethane ND ug/L 8/9/2019

Chloroethane ND ug/L 8/25/2018

Chloroethane ND ug/L 8/9/2019

Chloroform (Trichloromethane) 1.4 ug/L 8/9/2019

Chloroform (Trichloromethane) 1.4 ug/L 8/9/2019

Chloroform (Trichloromethane) 0.55 ug/L 8/25/2018

Chloromethane(Methyl Chloride) ND ug/L 8/9/2019

Chloromethane(Methyl Chloride) ND ug/L 8/25/2018

Chloromethane(Methyl Chloride) ND ug/L 8/9/2019

cis-1,2-Dichloroethylene ND (R7) ug/L 8/25/2018

cis-1,2-Dichloroethylene ND ug/L 8/9/2019

cis-1,2-Dichloroethylene 0.29 ug/L 8/9/2019 0.29J 

cis-1,3-Dichloropropene ND ug/L 8/9/2019

cis-1,3-Dichloropropene ND ug/L 8/25/2018

cis-1,3-Dichloropropene ND ug/L 8/9/2019

Cyanide 100 ug/L 8/30/2018 <100

Dalapon 10 ug/L 11/16/2018 <10.0

Di(2-ethylhexyl) Adipate 5 ug/L 11/16/2018 <5.0

Di(2-Ethylhexyl)phthalate ND ug/L 8/30/2018

Dibromochloropropane (DBCP) ND ug/L 8/30/2018



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

Dibromochloropropane (DBCP) 0.01 ug/L 11/16/2018 <0.01

Dibromomethane ND ug/L 8/9/2019

Dibromomethane ND ug/L 8/25/2018

Dibromomethane ND ug/L 8/9/2019

Dichlorodifluoromethane ND ug/L 8/9/2019

Dichlorodifluoromethane ND ug/L 8/25/2018

Dichlorodifluoromethane ND ug/L 8/9/2019

Dichloromethane ND ug/L 8/9/2019

Dichloromethane ND ug/L 8/25/2018

Dichloromethane ND ug/L 8/9/2019

Diethylhexylphthalate (DEHP) 3 ug/L 11/16/2018 <3.0

Di-isopropyl ether ND ug/L 8/9/2019

Di-isopropyl ether ND ug/L 8/25/2018

Di-isopropyl ether ND ug/L 8/9/2019

Dinoseb ND ug/L 8/25/2018

Dinoseb (DNBP) 2 ug/L 11/16/2018 <2

Diquat ND (M2) ug/L 8/20/2018

Diquat 4 ug/L 11/16/2018 <4

Endothall ND ug/L 8/21/2018

Endothall 45 ug/L 11/16/2018 <45

Endrin ND ug/L 8/22/2018

Endrin 0.1 ug/L 11/16/2018 <0.1

Ethyl benzene ND ug/L 8/9/2019

Ethyl benzene ND ug/L 8/25/2018

Ethyl benzene ND ug/L 8/9/2019

Ethylene Dibromide (EDB) ND ug/L 8/30/2018

Ethylene Dibromide (EDB) 0.02 ug/L 11/16/2018 <0.02

Glyphosate ND ug/L 8/21/2018

Glyphosate 25 ug/L 11/16/2018 <25

Heptachlor 0.01 ug/L 11/16/2018 <0.01

Heptachlor Epoxide 0.01 ug/L 11/16/2018 <0.01

Hexachlorobenzene 0.5 ug/L 11/16/2018 <0.5

Hexachlorobutadiene ND ug/L 8/9/2019

Hexachlorobutadiene ND ug/L 8/25/2018

Hexachlorobutadiene ND ug/L 8/9/2019

Hexachlorocyclopentadiene 1 ug/L 11/16/2018 <1.0

Isopropylbenzene ND ug/L 8/9/2019

Isopropylbenzene ND ug/L 8/25/2018

Isopropylbenzene ND ug/L 8/9/2019

Lindane (gamma-BHC) ND ug/L 8/22/2018

Lindane (gamma-BHC) 0.2 ug/L 11/16/2018 <0.2

m,p-Xylenes ND ug/L 8/9/2019



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

m,p-Xylenes ND ug/L 8/25/2018

m,p-Xylenes ND ug/L 8/9/2019

m-Dichlorobenzene (1,3-DCB) ND ug/L 8/9/2019

m-Dichlorobenzene (1,3-DCB) ND ug/L 8/25/2018

m-Dichlorobenzene (1,3-DCB) ND ug/L 8/9/2019

Methoxychlor ND ug/L 8/22/2018

Methoxychlor 10 ug/L 11/16/2018 <10.0

Methyl Tert-butyl ether (MTBE) ND ug/L 8/9/2019

Methyl Tert-butyl ether (MTBE) ND ug/L 8/25/2018

Methyl Tert-butyl ether (MTBE) ND ug/L 8/9/2019

Molinate (Ordram) 2 ug/L 11/16/2018 <2

Naphthalene ND (LE) ug/L 8/25/2018

Naphthalene ND ug/L 8/9/2019

Naphthalene ND ug/L 8/9/2019

n-Butylbenzene ND ug/L 8/9/2019

n-Butylbenzene ND ug/L 8/25/2018

n-Butylbenzene ND ug/L 8/9/2019

n-Propylbenzene ND ug/L 8/9/2019

n-Propylbenzene ND ug/L 8/25/2018

n-Propylbenzene ND ug/L 8/9/2019

o-Chlorotoluene ND ug/L 8/9/2019

o-Chlorotoluene ND ug/L 8/25/2018

o-Chlorotoluene ND ug/L 8/9/2019

o-Dichlorobenzene (1,2-DCB) ND ug/L 8/9/2019

o-Dichlorobenzene (1,2-DCB) ND ug/L 8/25/2018

o-Dichlorobenzene (1,2-DCB) ND ug/L 8/9/2019

Oxamyl (Vydate) ND ug/L 8/21/2018

Oxamyl (Vydate) 20 ug/L 11/16/2018 <20

o-Xylene ND ug/L 8/9/2019

o-Xylene ND ug/L 8/25/2018

o-Xylene ND ug/L 8/9/2019

PCB-1016 (as Decachlorobiphenyl (DCB)) 0.5 ug/L 11/16/2018 <0.5

PCB-1221 (as DCB) 0.5 ug/L 11/16/2018 <0.5

PCB-1232 (as DCB) 0.5 ug/L 11/16/2018 <0.5

PCB-1242 (as DCB) 0.5 ug/L 11/16/2018 <0.5

PCB-1248 (as DCB) 0.5 ug/L 11/16/2018 <0.5

PCB-1254 (as DCB) 0.5 ug/L 11/16/2018 <0.5

PCB-1260 (as DCB) 0.5 ug/L 11/16/2018 <0.5

p-Chlorotoluene ND ug/L 8/9/2019

p-Chlorotoluene ND ug/L 8/25/2018

p-Chlorotoluene ND ug/L 8/9/2019

p-Dichlorobenzene (1,4-DCB) ND ug/L 8/9/2019



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

p-Dichlorobenzene (1,4-DCB) ND ug/L 8/25/2018

p-Dichlorobenzene (1,4-DCB) ND ug/L 8/9/2019

Pentachlorophenol (PCP) ND ug/L 8/25/2018

Pentachlorophenol (PCP) 0.2 ug/L 11/16/2018 <0.2

Perchlorate ND ug/L 8/18/2018

Perchlorate 4 ug/L 8/30/2018 <4

Picloram 1 ug/L 11/16/2018 <1.0

p-Isopropyltoluene ND ug/L 8/9/2019

p-Isopropyltoluene ND ug/L 8/25/2018

p-Isopropyltoluene ND ug/L 8/9/2019

Polychlorinated Biphenyls, Total, as DCB 0.5 ug/L 11/16/2018 <0.5

sec-Butylbenzene ND ug/L 8/9/2019

sec-Butylbenzene ND ug/L 8/25/2018

sec-Butylbenzene ND ug/L 8/9/2019

Simazine (Princep) ND ug/L 8/30/2018

Simazine (Princep) 1 ug/L 11/16/2018 <1

Styrene ND (R7) ug/L 8/25/2018

Styrene ND ug/L 8/9/2019

Styrene ND ug/L 8/9/2019

tert-amyl Methyl Ether ND ug/L 8/9/2019

tert-amyl Methyl Ether ND ug/L 8/25/2018

tert-amyl Methyl Ether ND ug/L 8/9/2019

tert-Butyl Ethyl Ether ND ug/L 8/9/2019

tert-Butyl Ethyl Ether ND ug/L 8/25/2018

tert-Butyl Ethyl Ether ND ug/L 8/9/2019

tert-Butylbenzene ND (R7) ug/L 8/25/2018

tert-Butylbenzene ND ug/L 8/9/2019

tert-Butylbenzene ND ug/L 8/9/2019

Tetrachloroethylene (PCE) Offline ug/L 6/1/2018

Tetrachloroethylene (PCE) Offline ug/L 7/1/2018

Tetrachloroethylene (PCE) 26.6 ug/L 8/1/2018

Tetrachloroethylene (PCE) 26.6 ug/L 8/8/2018

Tetrachloroethylene (PCE) 11.1 ug/L 3/28/2016

Tetrachloroethylene (PCE) 10.1 ug/L 4/25/2016

Tetrachloroethylene (PCE) 9.4 ug/L 1/25/2016

Tetrachloroethylene (PCE) 9.4 ug/L 2/22/2016

Tetrachloroethylene (PCE) 9.2 ug/L 6/27/2016

Tetrachloroethylene (PCE) 9 ug/L 8/22/2016

Tetrachloroethylene (PCE) 8.6 ug/L 11/6/2017

Tetrachloroethylene (PCE) 8.6 ug/L 11/6/2017

Tetrachloroethylene (PCE) 8.6 ug/L 2/1/2019

Tetrachloroethylene (PCE) 8.6 ug/L 2/4/2019



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

Tetrachloroethylene (PCE) 8.4 ug/L 12/1/2019

Tetrachloroethylene (PCE) 8.4 ug/L 12/16/2019

Tetrachloroethylene (PCE) 8.3 ug/L 7/25/2016

Tetrachloroethylene (PCE) 8.1 ug/L 1/1/2018

Tetrachloroethylene (PCE) 8.1 ug/L 1/2/2018

Tetrachloroethylene (PCE) 8.1 ug/L 2/1/2018

Tetrachloroethylene (PCE) 8.1 ug/L 2/5/2018

Tetrachloroethylene (PCE) 8.1 ug/L 4/1/2018

Tetrachloroethylene (PCE) 8.1 ug/L 4/2/2018

Tetrachloroethylene (PCE) 8 ug/L 12/4/2017

Tetrachloroethylene (PCE) 8 ug/L 12/4/2017

Tetrachloroethylene (PCE) 8 ug/L 12/1/2018

Tetrachloroethylene (PCE) 8 ug/L 12/3/2018

Tetrachloroethylene (PCE) 8 ug/L 6/1/2019

Tetrachloroethylene (PCE) 8 ug/L 6/3/2019

Tetrachloroethylene (PCE) 8 ug/L 8/1/2019

Tetrachloroethylene (PCE) 8 ug/L 8/5/2019

Tetrachloroethylene (PCE) 8 ug/L 10/1/2019

Tetrachloroethylene (PCE) 8 ug/L 10/7/2019

Tetrachloroethylene (PCE) 7.9 ug/L 4/1/2019

Tetrachloroethylene (PCE) 7.9 ug/L 4/1/2019

Tetrachloroethylene (PCE) 7.9 ug/L 9/1/2019

Tetrachloroethylene (PCE) 7.9 ug/L 9/3/2019

Tetrachloroethylene (PCE) 7.8 ug/L 10/2/2017

Tetrachloroethylene (PCE) 7.8 ug/L 10/2/2017

Tetrachloroethylene (PCE) 7.7 ug/L 8/22/2016

Tetrachloroethylene (PCE) 7.7 ug/L 9/26/2016

Tetrachloroethylene (PCE) 7.6 ug/L 3/1/2018

Tetrachloroethylene (PCE) 7.6 ug/L 3/5/2018

Tetrachloroethylene (PCE) 7.5 ug/L 6/26/2017

Tetrachloroethylene (PCE) 7.5 ug/L 6/26/2017

Tetrachloroethylene (PCE) 7.5 ug/L 2/1/2020

Tetrachloroethylene (PCE) 7.5 ug/L 2/3/2020

Tetrachloroethylene (PCE) 7.4 ug/L 11/1/2019

Tetrachloroethylene (PCE) 7.4 ug/L 11/4/2019

Tetrachloroethylene (PCE) 7.3 ug/L 10/24/2016

Tetrachloroethylene (PCE) 7.3 ug/L 3/1/2019

Tetrachloroethylene (PCE) 7.3 ug/L 3/4/2019

Tetrachloroethylene (PCE) 7.2 ug/L 2/27/2017

Tetrachloroethylene (PCE) 7.2 ug/L 2/27/2017

Tetrachloroethylene (PCE) 7.2 ug/L 4/24/2017

Tetrachloroethylene (PCE) 7.2 ug/L 4/27/2017



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

Tetrachloroethylene (PCE) 7.1 ug/L 11/1/2018

Tetrachloroethylene (PCE) 7.1 ug/L 11/5/2018

Tetrachloroethylene (PCE) 7.1 ug/L 1/1/2019

Tetrachloroethylene (PCE) 7.1 ug/L 1/7/2019

Tetrachloroethylene (PCE) 7 ug/L 3/1/2020

Tetrachloroethylene (PCE) 7 ug/L 3/2/2020

Tetrachloroethylene (PCE) 6.8 ug/L 12/26/2016

Tetrachloroethylene (PCE) 6.8 ug/L 5/1/2018

Tetrachloroethylene (PCE) 6.8 ug/L 5/7/2018

Tetrachloroethylene (PCE) 6.8 ug/L 10/1/2018

Tetrachloroethylene (PCE) 6.8 ug/L 10/1/2018

Tetrachloroethylene (PCE) 6.8 ug/L 5/1/2019

Tetrachloroethylene (PCE) 6.8 ug/L 5/6/2019

Tetrachloroethylene (PCE) 6.8 ug/L 8/5/2019

Tetrachloroethylene (PCE) 6.8 ug/L 8/9/2019

Tetrachloroethylene (PCE) 6.8 ug/L 8/9/2019

Tetrachloroethylene (PCE) 6.8 ug/L 8/9/2019

Tetrachloroethylene (PCE) 6.7 ug/L 11/28/2016

Tetrachloroethylene (PCE) 6.6 ug/L 8/28/2017

Tetrachloroethylene (PCE) 6.6 ug/L 8/28/2017

Tetrachloroethylene (PCE) 6.6 ug/L 7/1/2019

Tetrachloroethylene (PCE) 6.6 ug/L 7/1/2019

Tetrachloroethylene (PCE) 6.5 ug/L 3/27/2017

Tetrachloroethylene (PCE) 6.5 ug/L 3/27/2017

Tetrachloroethylene (PCE) 6.4 ug/L 9/1/2018

Tetrachloroethylene (PCE) 6.4 ug/L 9/4/2018

Tetrachloroethylene (PCE) 6.3 ug/L 1/23/2017

Tetrachloroethylene (PCE) 6.3 ug/L 1/23/2017

Tetrachloroethylene (PCE) 6.2 ug/L 5/23/2016

Tetrachloroethylene (PCE) 6.1 ug/L 5/22/2017

Tetrachloroethylene (PCE) 6.1 ug/L 5/22/2017

Tetrachloroethylene (PCE) 6.1 ug/L 9/5/2017

Tetrachloroethylene (PCE) 6.1 ug/L 9/5/2017

Tetrachloroethylene (PCE) 5.8 ug/L 1/1/2020

Tetrachloroethylene (PCE) 5.8 ug/L 1/6/2020

Tetrachloroethylene (PCE) 5.6 ug/L 7/24/2017

Tetrachloroethylene (PCE) 5.6 ug/L 7/24/2017

Tetrachloroethylene (PCE) 5.2 ug/L 8/14/2018

Tetrachloroethylene (PCE) 5.2 ug/L 8/25/2018

Tetrachloroethylene (PCE) 5.2 ug/L 8/25/2018

Thiobencarb (Bolero) 1 ug/L 11/16/2018 <1.0

Thiobencarb (ELAP) ND ug/L 8/30/2018



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

Toluene ND ug/L 8/9/2019

Toluene ND ug/L 8/25/2018

Toluene ND ug/L 8/9/2019

Total 1,3-Dichloropropene ND ug/L 8/9/2019

Total 1,3-Dichloropropene ND ug/L 8/25/2018

Total 1,3-Dichloropropene ND ug/L 8/9/2019

Total THM 1.4 ug/L 8/9/2019

Total THM 1.4 ug/L 8/9/2019

Total THM 1.4 ug/L 8/9/2019

Total THM 0.55 ug/L 8/25/2018

Total THM 0.55 ug/L 8/25/2018

Total xylenes ND ug/L 8/9/2019

Total xylenes ND ug/L 8/25/2018

Total xylenes ND ug/L 8/9/2019

Toxaphene ND ug/L 8/22/2018

Toxaphene 1 ug/L 11/16/2018 <1.0

trans-1,2-Dichloroethylene ND ug/L 8/9/2019

trans-1,2-Dichloroethylene ND ug/L 8/25/2018

trans-1,2-Dichloroethylene ND ug/L 8/9/2019

trans-1,3-Dichloropropene ND ug/L 8/9/2019

trans-1,3-Dichloropropene ND ug/L 8/25/2018

trans-1,3-Dichloropropene ND ug/L 8/9/2019

Trichloroethylene (TCE) Offline ug/L 6/1/2018

Trichloroethylene (TCE) Offline ug/L 7/1/2018

Trichloroethylene (TCE) ND ug/L 8/25/2018

Trichloroethylene (TCE) 4.3 ug/L 3/28/2016

Trichloroethylene (TCE) 4.2 ug/L 2/1/2019

Trichloroethylene (TCE) 4.2 ug/L 2/4/2019

Trichloroethylene (TCE) 4.2 ug/L 6/1/2019

Trichloroethylene (TCE) 4.2 ug/L 6/3/2019

Trichloroethylene (TCE) 4.2 ug/L 8/1/2019

Trichloroethylene (TCE) 4.2 ug/L 8/5/2019

Trichloroethylene (TCE) 4.1 ug/L 4/1/2019

Trichloroethylene (TCE) 4.1 ug/L 4/1/2019

Trichloroethylene (TCE) 4.1 ug/L 9/1/2019

Trichloroethylene (TCE) 4.1 ug/L 9/3/2019

Trichloroethylene (TCE) 4 ug/L 10/1/2019

Trichloroethylene (TCE) 4 ug/L 10/7/2019

Trichloroethylene (TCE) 3.9 ug/L 4/25/2016

Trichloroethylene (TCE) 3.8 ug/L 12/1/2018

Trichloroethylene (TCE) 3.8 ug/L 12/3/2018

Trichloroethylene (TCE) 3.8 ug/L 3/1/2019



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

Trichloroethylene (TCE) 3.8 ug/L 3/4/2019

Trichloroethylene (TCE) 3.8 ug/L 2/1/2020

Trichloroethylene (TCE) 3.8 ug/L 2/3/2020

Trichloroethylene (TCE) 3.7 ug/L 1/1/2019

Trichloroethylene (TCE) 3.7 ug/L 1/7/2019

Trichloroethylene (TCE) 3.7 ug/L 5/1/2019

Trichloroethylene (TCE) 3.7 ug/L 5/6/2019

Trichloroethylene (TCE) 3.7 ug/L 3/1/2020

Trichloroethylene (TCE) 3.7 ug/L 3/2/2020

Trichloroethylene (TCE) 3.6 ug/L 8/22/2016

Trichloroethylene (TCE) 3.6 ug/L 11/1/2019

Trichloroethylene (TCE) 3.6 ug/L 11/4/2019

Trichloroethylene (TCE) 3.5 ug/L 6/27/2016

Trichloroethylene (TCE) 3.4 ug/L 2/22/2016

Trichloroethylene (TCE) 3.4 ug/L 10/2/2017

Trichloroethylene (TCE) 3.4 ug/L 10/2/2017

Trichloroethylene (TCE) 3.4 ug/L 11/6/2017

Trichloroethylene (TCE) 3.4 ug/L 11/6/2017

Trichloroethylene (TCE) 3.4 ug/L 7/1/2019

Trichloroethylene (TCE) 3.4 ug/L 7/1/2019

Trichloroethylene (TCE) 3.4 ug/L 8/5/2019

Trichloroethylene (TCE) 3.4 ug/L 8/9/2019

Trichloroethylene (TCE) 3.4 ug/L 8/9/2019

Trichloroethylene (TCE) 3.3 ug/L 1/25/2016

Trichloroethylene (TCE) 3.3 ug/L 7/25/2016

Trichloroethylene (TCE) 3.3 ug/L 9/26/2016

Trichloroethylene (TCE) 3.1 ug/L 10/24/2016

Trichloroethylene (TCE) 3.1 ug/L 2/27/2017

Trichloroethylene (TCE) 3.1 ug/L 2/27/2017

Trichloroethylene (TCE) 3.1 ug/L 4/24/2017

Trichloroethylene (TCE) 3.1 ug/L 4/27/2017

Trichloroethylene (TCE) 3.1 ug/L 6/26/2017

Trichloroethylene (TCE) 3.1 ug/L 6/26/2017

Trichloroethylene (TCE) 3.1 ug/L 1/1/2018

Trichloroethylene (TCE) 3.1 ug/L 1/2/2018

Trichloroethylene (TCE) 3.1 ug/L 11/1/2018

Trichloroethylene (TCE) 3.1 ug/L 11/5/2018

Trichloroethylene (TCE) 3 ug/L 11/28/2016

Trichloroethylene (TCE) 3 ug/L 12/26/2016

Trichloroethylene (TCE) 3 ug/L 3/27/2017

Trichloroethylene (TCE) 3 ug/L 3/27/2017

Trichloroethylene (TCE) 3 ug/L 12/4/2017



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

Trichloroethylene (TCE) 3 ug/L 12/4/2017

Trichloroethylene (TCE) 3 ug/L 2/1/2018

Trichloroethylene (TCE) 3 ug/L 2/5/2018

Trichloroethylene (TCE) 3 ug/L 1/1/2020

Trichloroethylene (TCE) 3 ug/L 1/6/2020

Trichloroethylene (TCE) 2.9 ug/L 8/22/2016

Trichloroethylene (TCE) 2.8 ug/L 1/23/2017

Trichloroethylene (TCE) 2.8 ug/L 1/23/2017

Trichloroethylene (TCE) 2.8 ug/L 5/22/2017

Trichloroethylene (TCE) 2.8 ug/L 5/22/2017

Trichloroethylene (TCE) 2.8 ug/L 8/28/2017

Trichloroethylene (TCE) 2.8 ug/L 8/28/2017

Trichloroethylene (TCE) 2.8 ug/L 10/1/2018

Trichloroethylene (TCE) 2.8 ug/L 10/1/2018

Trichloroethylene (TCE) 2.7 ug/L 8/28/2017

Trichloroethylene (TCE) 2.7 ug/L 3/1/2018

Trichloroethylene (TCE) 2.7 ug/L 3/5/2018

Trichloroethylene (TCE) 2.7 ug/L 4/1/2018

Trichloroethylene (TCE) 2.7 ug/L 4/2/2018

Trichloroethylene (TCE) 2.7 ug/L 8/1/2018

Trichloroethylene (TCE) 2.7 ug/L 8/8/2018

Trichloroethylene (TCE) 2.6 ug/L 9/5/2017

Trichloroethylene (TCE) 2.6 ug/L 9/5/2017

Trichloroethylene (TCE) 2.5 ug/L 5/23/2016

Trichloroethylene (TCE) 2.5 ug/L 7/24/2017

Trichloroethylene (TCE) 2.5 ug/L 7/24/2017

Trichloroethylene (TCE) 2.4 ug/L 5/1/2018

Trichloroethylene (TCE) 2.4 ug/L 5/7/2018

Trichloroethylene (TCE) 2 ug/L 9/1/2018

Trichloroethylene (TCE) 2 ug/L 9/4/2018

Trichloroethylene (TCE) 1.8 ug/L 12/1/2019

Trichloroethylene (TCE) 1.8 ug/L 12/16/2019

Trichloroethylene (TCE) 0.5 ug/L 8/14/2018

Trichlorofluoromethane ND ug/L 8/9/2019

Trichlorofluoromethane ND ug/L 8/25/2018

Trichlorofluoromethane ND ug/L 8/9/2019

Trichlorotrifluoroethane(Freon 113) ND ug/L 8/9/2019

Trichlorotrifluoroethane(Freon 113) ND ug/L 8/25/2018

Trichlorotrifluoroethane(Freon 113) ND ug/L 8/9/2019

Vinyl chloride (VC) ND (R7) ug/L 8/25/2018

Vinyl chloride (VC) ND ug/L 8/9/2019

Vinyl chloride (VC) ND ug/L 8/9/2019



SM-3 Well Data - Contaminants

Analyte Value Units Date Notes

pH 6.67 8/12/2019

pH 6.66 5/6/2019

pH 6.54 6/17/2019

pH 6.31 10/7/2019

pH 6.14 7/1/2019

pH 6.03 8/26/2019

UVT 101.4 8/26/2019

UVT 100.5 10/7/2019

UVT 98.2 6/17/2019

UVT 98.2 8/12/2019

UVT 97.2 7/1/2019

UVT 92.1 5/6/2019



SM-4 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

06/30/2020 1-(3,4-Dichlorophenyl)-3-methylurea ND ND ug/L

06/30/2020 1-(3,4-Dichlorophenyl)urea ND ND ug/L

06/30/2020 1,1,1,2-Tetrachloroethane ND ND ug/L

06/30/2020 1,1,1,2-Tetrachloroethane ND ND ug/L

06/30/2020 1,1,1-Trichloroethane ND ND ug/L

06/30/2020 1,1,1-Trichloroethane ND ND ug/L

06/30/2020 1,1,2,2-Tetrachloroethane ND ND ug/L

06/30/2020 1,1,2,2-Tetrachloroethane ND ND ug/L

06/30/2020 1,1,2-Trichloroethane ND ND ug/L

06/30/2020 1,1,2-Trichloroethane ND ND ug/L

06/30/2020 1,1-Dichloroethane 0.16 0.16 ug/L

06/30/2020 1,1-Dichloroethane ND ND ug/L

06/30/2020 1,1-Dichloroethene 1.2 1.2 ug/L

06/30/2020 1,1-Dichloroethene ND ND ug/L

06/30/2020 1,1-Dichloropropene ND ND ug/L

06/30/2020 1,1-Dichloropropene ND ND ug/L

06/30/2020 1,1-Dimethylhydrazine ND ug/L

06/30/2020 1,2,3-Trichlorobenzene ND ND ug/L

06/30/2020 1,2,3-Trichlorobenzene ND ND ug/L

06/30/2020 1,2,3-Trichloropropane 0.0026 ug/l

06/30/2020 1,2,3-Trichloropropane ND ug/l

06/30/2020 1,2,4-Trichlorobenzene ND ug/L

06/30/2020 1,2,4-Trichlorobenzene ND ND ug/L

06/30/2020 1,2,4-Trichlorobenzene ND ND ug/L

06/30/2020 1,2,4-Trimethylbenzene ND ND ug/L

06/30/2020 1,2,4-Trimethylbenzene ND ND ug/L

06/30/2020 1,2-Dibromo-3-chloropropane ND ND ug/L

06/30/2020 1,2-Dibromo-3-chloropropane ND ND ug/L

06/30/2020 1,2-Dibromoethane (EDB) ND ND ug/L

06/30/2020 1,2-Dibromoethane (EDB) ND ND ug/L

06/30/2020 1,2-Dichlorobenzene ND ug/L

06/30/2020 1,2-Dichlorobenzene-d4 9.84 ug/l

06/30/2020 1,2-Dichloroethane ND ND ug/L

06/30/2020 1,2-Dichloroethane ND ND ug/L

06/30/2020 1,2-Dichloropropane ND ND ug/L

06/30/2020 1,2-Dichloropropane ND ND ug/L

06/30/2020 1,2-Diphenylhydrazine/Azobenzene ND ug/L

06/30/2020 1,3,5-Trimethylbenzene ND ND ug/L

06/30/2020 1,3,5-Trimethylbenzene ND ND ug/L

06/30/2020 1,3,5-Trinitrobenzene ND ug/L

06/30/2020 1,3,5-Trinitrobenzene ND ug/L

06/30/2020 1,3-Dichlorobenzene ND ug/L

06/30/2020 1,3-Dichloropropane ND ND ug/L

06/30/2020 1,3-Dichloropropane ND ND ug/L



SM-4 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

06/30/2020 1,3-Dichloropropene, Total ND ND ug/L

06/30/2020 1,3-Dichloropropene, Total ND ND ug/L

06/30/2020 1,3-Dinitrobenzene ND ug/L

06/30/2020 1,4-Dichlorobenzene ND ug/L

06/30/2020 1,4-Dioxane 20 ug/L

06/30/2020 11Cl-PF3OUdS ND ng/l

06/30/2020 11Cl-PF3OUdS ND ND ng/L

06/30/2020 13C2-PFDA 34.8 ng/l

06/30/2020 13C2-PFHxA 44.0 ng/l

06/30/2020 2,2-Dichloropropane ND ND ug/L

06/30/2020 2,2-Dichloropropane ND ND ug/L

06/30/2020 2,3,7,8-TCDD (Dioxin) ND pg/L

06/30/2020 2,4,5-T ND ug/L

06/30/2020 2,4,5-TP (Silvex) ND ug/L

06/30/2020 2,4,5-Trichlorophenol ND ug/L

06/30/2020 2,4,6-Trichlorophenol ND ug/L

06/30/2020 2,4,6-Trinitrotoluene ND ug/L

06/30/2020 2,4-D ND ug/L

06/30/2020 2,4-DB ND ug/L

06/30/2020 2,4-Dichlorophenol ND ug/L

06/30/2020 2,4-Dimethylphenol ND ug/L

06/30/2020 2,4-Dinitrophenol ND ug/L

06/30/2020 2,4-Dinitrotoluene ND ug/L

06/30/2020 2,4-Dinitrotoluene ND ug/L

06/30/2020 2,4-Dinitrotoluene ND ND ug/L

06/30/2020 2,6-Dinitrotoluene ND ug/L

06/30/2020 2,6-Dinitrotoluene ND ug/L

06/30/2020 2,6-Dinitrotoluene ND ND ug/L

06/30/2020 2-Amino-4,6-Dinitrotoluene ND ug/L

06/30/2020 2-Butanone ND ND ug/L

06/30/2020 2-Butanone ND ND ug/L

06/30/2020 2-Chloroethyl vinyl ether ND ug/L

06/30/2020 2-Chloronaphthalene ND ug/L

06/30/2020 2-Chlorophenol ND ug/L

06/30/2020 2-Chlorotoluene ND ND ug/L

06/30/2020 2-Chlorotoluene ND ND ug/L

06/30/2020 2-Hexanone ND ND ug/L

06/30/2020 2-Hexanone ND ND ug/L

06/30/2020 2-Methyl-4,6-dinitrophenol ND ug/L

06/30/2020 2-Methylnaphthalene ND ug/L

06/30/2020 2-Methylphenol ND ug/L

06/30/2020 2-Nitroaniline ND ug/L

06/30/2020 2-Nitrophenol ND ug/L

06/30/2020 2-Nitrotoluene ND ug/L



SM-4 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

06/30/2020 3 & 4-Methylphenol ND ug/L

06/30/2020 3,3'-Dichlorobenzidine ND ug/L

06/30/2020 3,4-Dichloroaniline ND ND ug/L

06/30/2020 3,5-Dichlorobenzoic acid ND ug/L

06/30/2020 3-Hydroxycarbofuran ND ug/L

06/30/2020 3-Nitroaniline ND ug/L

06/30/2020 3-Nitrotoluene ND ug/L

06/30/2020 4,4´-DDD ND ug/L

06/30/2020 4,4´-DDD ND ND ug/L

06/30/2020 4,4´-DDE ND ug/L

06/30/2020 4,4´-DDE ND ND ug/L

06/30/2020 4,4´-DDT ND ug/L

06/30/2020 4,4´-DDT ND ND ug/L

06/30/2020 4-Amino-2,6-Dinitrotoluene ND ug/L

06/30/2020 4-Bromofluorobenzene 9.67 ug/l

06/30/2020 4-Bromophenyl phenyl ether ND ug/L

06/30/2020 4-Chloro-3-methylphenol ND ug/L

06/30/2020 4-Chloroaniline ND ug/L

06/30/2020 4-Chlorophenyl phenyl ether ND ug/L

06/30/2020 4-Chlorotoluene ND ND ug/L

06/30/2020 4-Chlorotoluene ND ND ug/L

06/30/2020 4-Methyl-2-pentanone ND ND ug/L

06/30/2020 4-Methyl-2-pentanone ND ND ug/L

06/30/2020 4-Nitroaniline ND ug/L

06/30/2020 4-Nitrophenol ND ug/L

06/30/2020 4-Nitrotoluene ND ug/L

06/30/2020 4-Nonylphenol ND ng/L

06/30/2020 4-Octylphenol ND ng/L

06/30/2020 4-tert-Octylphenol ND ng/L

06/30/2020 4-tert-Octylphenol diethoxylate ND ng/L

06/30/2020 4-tert-Octylphenol monoethoxylate ND ng/L

06/30/2020 9Cl-PF3ONS ND ng/l

06/30/2020 9Cl-PF3ONS ND ND ng/L

06/30/2020 Acenaphthene ND ug/L

06/30/2020 Acenaphthene ND ND ug/L

06/30/2020 Acenaphthylene ND ug/L

06/30/2020 Acenaphthylene ND ND ug/L

06/30/2020 Acetaldehyde ND mg/L

06/30/2020 Acetochlor ESA ND ng/L

06/30/2020 Acetochlor ND ND ug/L

06/30/2020 Acetochlor OA 6.8 ng/L

06/30/2020 Acetone 790 790 ug/L

06/30/2020 Acetone ND ND ug/L

06/30/2020 Acetonitrile 0.32 0.32 ug/L
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COLL DATE ANALYTE RESULT MEASURE

06/30/2020 Acetonitrile 7.9 7.9 ug/L

06/30/2020 Acifluorfen ND ug/L

06/30/2020 Acrolein ND ND ug/L

06/30/2020 Acrolein ND ND ug/L

06/30/2020 Acrylonitrile ND ND ug/L

06/30/2020 Acrylonitrile ND ND ug/L

06/30/2020 ADONA ND ng/l

06/30/2020 ADONA ND ND ng/L

06/30/2020 Aggressive Index 12.4 ug/L

06/30/2020 Alachlor ESA ND ng/L

06/30/2020 Alachlor ND ND ug/L

06/30/2020 Alachlor OA ND ng/L

06/30/2020 Aldicarb ND ug/L

06/30/2020 Aldicarb sulfone ND ug/L

06/30/2020 Aldicarb sulfoxide ND ug/L

06/30/2020 Aldrin ND ug/L

06/30/2020 Aldrin ND ND ug/L

06/30/2020 Alkalinity as CaCO3 360 mg/L

06/30/2020 Allyl chloride ND ND ug/L

06/30/2020 Allyl chloride ND ND ug/L

06/30/2020 alpha-BHC ND ug/L

06/30/2020 alpha-BHC ND ND ug/L

06/30/2020 alpha-Chlordane ND ND ug/L

06/30/2020 Aluminum, Dissolved 3.4 mg/L

06/30/2020 Aluminum, Total 2400 ug/L

06/30/2020 Ammonia as N ND mg/L

06/30/2020 Aniline ND ug/L

06/30/2020 Anthracene ND ug/L

06/30/2020 Anthracene ND ND ug/L

06/30/2020 Antimony, Dissolved 0.072 ug/L

07/01/2020 Antimony, Total 0.2 ug/L

06/30/2020 Aroclor 1016 ND ug/L

06/30/2020 Aroclor 1221 ND ug/L

06/30/2020 Aroclor 1232 ND ug/L

06/30/2020 Aroclor 1242 ND ug/L

06/30/2020 Aroclor 1248 ND ug/L

06/30/2020 Aroclor 1254 ND ug/L

06/30/2020 Aroclor 1260 ND ug/L

06/30/2020 Arsenic III ND ug/L

06/30/2020 Arsenic III, Dissolved ND ug/L

07/01/2020 Arsenic V 1.1 ug/L

07/01/2020 Arsenic V, Dissolved 0.33 ug/L

07/01/2020 Arsenic, Dissolved 0.71 ug/L

07/01/2020 Arsenic, Total 2 ug/L
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06/30/2020 Asbestos ND MFL

06/30/2020 Atrazine ND ND ug/L

07/01/2020 Barium, Dissolved 45 ug/L

07/01/2020 Barium, Total 60 ug/L

06/30/2020 Bentazon ND ug/L

06/30/2020 Benzaldehyde ND mg/L

06/30/2020 Benzene ND ND ug/L

06/30/2020 Benzene ND ND ug/L

06/30/2020 Benzidine ND ug/L

06/30/2020 Benzo (a) anthracene ND ug/L

06/30/2020 Benzo (a) anthracene ND ND ug/L

06/30/2020 Benzo (a) pyrene ND ug/L

06/30/2020 Benzo (a) pyrene ND ND ug/L

06/30/2020 Benzo (b) fluoranthene ND ug/L

06/30/2020 Benzo (b) fluoranthene ND ND ug/L

06/30/2020 Benzo (g,h,i) perylene ND ug/L

06/30/2020 Benzo (g,h,i) perylene ND ND ug/L

06/30/2020 Benzo (k) fluoranthene ND ug/L

06/30/2020 Benzo (k) fluoranthene ND ND ug/L

06/30/2020 Benzoic acid ND ug/L

06/30/2020 Benzyl alcohol ND ug/L

06/30/2020 Beryllium, Dissolved ND ug/L

07/01/2020 Beryllium, Total 0.088 ug/L

06/30/2020 beta-BHC ND ug/L

06/30/2020 beta-BHC ND ND ug/L

07/01/2020 Bicarbonate Alkalinity as HCO3 440 mg/L

06/30/2020 Biochemical Oxygen Demand ND mg/L

06/30/2020 Bis(2-chloroethoxy)methane ND ug/L

06/30/2020 Bis(2-chloroethyl)ether ND ug/L

06/30/2020 Bis(2-chloroisopropyl)ether ND ug/L

06/30/2020 Bis(2-ethylhexyl)adipate ND ND ug/L

06/30/2020 Bis(2-ethylhexyl)phthalate ND ug/L

06/30/2020 Bis(2-ethylhexyl)phthalate ND ND ug/L

07/01/2020 Boron, Dissolved 130 ug/L

07/01/2020 Boron, Total 130 mg/L

06/30/2020 Bromacil ND ND ug/L

06/30/2020 Bromate ND ug/L

07/01/2020 Bromide 540 ug/L

06/30/2020 Bromobenzene ND ND ug/L

06/30/2020 Bromobenzene ND ND ug/L

06/30/2020 Bromochloroacetic acid (bcaa) ND ug/L

06/30/2020 Bromochloromethane ND ND ug/L

06/30/2020 Bromochloromethane ND ND ug/L

06/30/2020 Bromodichloromethane 0.095 0.095 ug/L
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06/30/2020 Bromodichloromethane ND ND ug/L

06/30/2020 Bromoform 1.5 1.5 ug/L

06/30/2020 Bromoform ND ND ug/L

06/30/2020 Bromomethane ND ND ug/L

06/30/2020 Bromomethane ND ND ug/L

06/30/2020 Butachlor ND ND ug/L

06/30/2020 Butanal ND ug/L

06/30/2020 Butyl benzyl phthalate ND ug/L

06/30/2020 Butyl benzyl phthalate 3.7 3.7 ug/L

06/30/2020 Cadmium, Dissolved 0.083 ug/L

06/30/2020 Cadmium, Total 0.17 ug/L

06/30/2020 Caffeine ND ND ug/L

06/30/2020 Calcium, Dissolved 143 mg/L

06/30/2020 Calcium, Total 144 mg/L

06/30/2020 Captan ND ND ug/L

06/30/2020 Carbaryl ND ug/L

06/30/2020 Carbazole 0.41 ug/L

06/30/2020 Carbofuran ND ug/L

06/30/2020 Carbon Disulfide ND ND ug/L

06/30/2020 Carbon Disulfide ND ND ug/L

06/30/2020 Carbon tetrachloride 0.13 ug/L

06/30/2020 Carbon tetrachloride ND ND ug/L

06/30/2020 Carbonate Alkalinity as CaCO3 ND mg/L

06/30/2020 Chloramben ND ug/L

06/30/2020 Chlorate 91 ug/L

06/30/2020 Chlordane (tech) ND ug/L

06/30/2020 Chloride, Total 120 mg/L

06/30/2020 Chlorine Residual, Free 0.035 mg/L

06/30/2020 Chlorine Residual, Free 0.035 mg/L

06/30/2020 Chlorine Residual, Total 0.048 mg/L

06/30/2020 Chlorite 13 ug/L

06/30/2020 Chlorobenzene ND ND ug/L

06/30/2020 Chlorobenzene ND ND ug/L

06/30/2020 Chloroethane ND ND ug/L

06/30/2020 Chloroethane ND ND ug/L

06/30/2020 Chloroform 2.2 2.2 ug/L

06/30/2020 Chloroform ND ND ug/L

06/30/2020 Chloromethane ND ND ug/L

06/30/2020 Chloromethane ND ND ug/L

06/30/2020 Chlorothalonil ND ug/L

06/30/2020 Chlorpropham ND ND ug/L

06/30/2020 Chromium 6+ 1.1 ug/L

06/30/2020 Chromium, Dissolved 0.93 ug/L

06/30/2020 Chromium, Total 7.2 ug/L
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06/30/2020 Chrysene ND ug/L

06/30/2020 Chrysene ND ND ug/L

06/30/2020 cis-1,2-Dichloroethene 0.45 0.45 ug/L

06/30/2020 cis-1,2-Dichloroethene ND ND ug/L

06/30/2020 cis-1,3-Dichloropropene ND ND ug/L

06/30/2020 cis-1,3-Dichloropropene ND ND ug/L

06/30/2020 cis-Nonachlor ND ND ug/L

06/30/2020 Cobalt, Dissolved 0.09 ug/L

06/30/2020 Cobalt, Total 1 ug/L

06/30/2020 Color ND CU

06/30/2020 Copper, Dissolved 3.3 ug/L

06/30/2020 Copper, Total 16 ug/L

06/30/2020 Crotonaldehyde ND ug/L

06/30/2020 Cyanazine ND ND ug/L

06/30/2020 Cyanide, Total ND ug/L

06/30/2020 Cyclohexanone ND ug/L

06/30/2020 d5-EtFOSAA 32.3 ng/l

06/30/2020 Dalapon ND ug/L

06/30/2020 DCPA ND ug/L

06/30/2020 Decanal ND ug/L

06/30/2020 delta-BHC ND ug/L

06/30/2020 delta-BHC ND ND ug/L

06/30/2020 Diazinon ND ND ug/L

06/30/2020 Dibenzo (a,h) anthracene ND ug/L

06/30/2020 Dibenzo (a,h) anthracene ND ND ug/L

06/30/2020 Dibenzofuran ND ug/L

06/30/2020 Dibromoacetic acid (dbaa) ND ug/L

06/30/2020 Dibromochloromethane ND ND ug/L

06/30/2020 Dibromochloromethane ND ND ug/L

06/30/2020 Dibromomethane ND ND ug/L

06/30/2020 Dibromomethane ND ND ug/L

06/30/2020 Dicamba ND ug/L

06/30/2020 Dichloramine 0.007 mg/L

06/30/2020 Dichloroacetic acid (dcaa) ND ug/L

06/30/2020 Dichlorodifluoromethane (Freon 12) ND ug/L

06/30/2020 Dichlorodifluoromethane (Freon 12) ND ug/L

06/30/2020 Dichloroprop ND ug/L

06/30/2020 Dieldrin ND ug/L

06/30/2020 Dieldrin ND ND ug/L

06/30/2020 Diethyl phthalate ND ug/L

06/30/2020 Diethyl phthalate ND ND ug/L

06/30/2020 Di-isopropyl ether ND ND ug/L

06/30/2020 Di-isopropyl ether ND ND ug/L

06/30/2020 Dimethoate ND ND ug/L
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06/30/2020 Dimethyl phthalate ND ug/L

06/30/2020 Dimethyl phthalate ND ND ug/L

06/30/2020 Di-n-butyl phthalate ND ug/L

06/30/2020 Di-n-butyl phthalate ND ND ug/L

06/30/2020 Di-n-octyl phthalate 0.23 ug/L

06/30/2020 Di-n-octyl phthalate ND ND ug/L

06/30/2020 Dinoseb ND ug/L

06/30/2020 Diphenamid ND ND ug/L

06/30/2020 Diquat ND ug/L

06/30/2020 Disulfoton ND ND ug/L

06/30/2020 Diuron ND ND ug/L

06/30/2020 E. coli ND MPN/100 mL

06/30/2020 Endosulfan I ND ug/L

06/30/2020 Endosulfan I ND ND ug/L

06/30/2020 Endosulfan II ND ug/L

06/30/2020 Endosulfan II ND ND ug/L

06/30/2020 Endosulfan sulfate ND ug/L

06/30/2020 Endosulfan sulfate ND ND ug/L

06/30/2020 Endothall ND ug/L

06/30/2020 Endrin ND ug/L

06/30/2020 Endrin aldehyde ND ug/L

06/30/2020 Endrin aldehyde ND ND ug/L

06/30/2020 Endrin ketone ND ND ug/L

06/30/2020 Endrin ND ND ug/L

06/30/2020 EPTC ND ND ug/L

06/30/2020 EtFOSAA ND ng/l

06/30/2020 EtFOSAA ND ND ng/L

06/30/2020 Ethanol ND mg/L

06/30/2020 Ethion ND ND ug/L

06/30/2020 Ethyl methacrylate ND ND ug/L

06/30/2020 Ethyl methacrylate ND ND ug/L

06/30/2020 Ethyl tert-butyl ether ND ND ug/L

06/30/2020 Ethyl tert-butyl ether ND ND ug/L

06/30/2020 Ethylbenzene ND ND ug/L

06/30/2020 Ethylbenzene ND ND ug/L

06/30/2020 Ethylene glycol ND ug/L

06/30/2020 Fecal Coliform ND MPN/100 mL

06/30/2020 Fluoranthene ND ug/L

06/30/2020 Fluoranthene ND ND ug/L

06/30/2020 Fluorene ND ug/L

06/30/2020 Fluorene ND ND ug/L

06/30/2020 Fluoride, Total 0.29 mg/L

06/30/2020 Fonofos ND ng/L

06/30/2020 Formaldehyde ND ug/L
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06/30/2020 Freon 113 ND ND ug/L

06/30/2020 Freon 113 ND ND ug/L

06/30/2020 gamma-BHC (Lindane) ND ND ug/L

06/30/2020 gamma-Chlordane ND ND ug/L

06/30/2020 Gasoline Range Organics 160 ug/L

06/30/2020 Glyoxal ND ug/L

06/30/2020 Glyphosate ND ug/L

06/30/2020 Gross Alpha 3.5 pCi/L

06/30/2020 Gross Beta 8.1 pCi/L

06/30/2020 HAA5, Total ND ug/L

06/30/2020 Hardness as CaCO3 642 mg/L

06/30/2020 Heptachlor epoxide ND ND ug/L

06/30/2020 Heptachlor ND ND ug/L

06/30/2020 Heptanal ND ug/L

06/30/2020 Heterotrophic Plate Count 22 CFU/mL

06/30/2020 Hexachlorobenzene ND ug/L

06/30/2020 Hexachlorobenzene ND ND ug/L

06/30/2020 Hexachlorobutadiene ND ug/L

06/30/2020 Hexachlorobutadiene ND ND ug/L

06/30/2020 Hexachlorobutadiene ND ND ug/L

06/30/2020 Hexachlorocyclopentadiene ND ug/L

06/30/2020 Hexachlorocyclopentadiene ND ND ug/L

06/30/2020 Hexachloroethane ND ug/L

06/30/2020 Hexanal ND ug/L

06/30/2020 HFPO-DA ND ng/l

06/30/2020 HFPO-DA ND ND ng/L

06/30/2020 HFPO-DA-13C3 43.6 ng/l

06/30/2020 HMX ND ug/L

06/30/2020 Hydrazine ND ug/L

06/30/2020 Hydroxide Alkalinity as CaCO3 ND mg/L

06/30/2020 Indeno (1,2,3-cd) pyrene ND ug/L

06/30/2020 Indeno (1,2,3-cd) pyrene ND ND ug/L

06/30/2020 Iodide 6.9 ug/L

06/30/2020 Iodomethane ND ND ug/L

06/30/2020 Iodomethane ND ND ug/L

06/30/2020 Iron, Dissolved 1.4 mg/L

06/30/2020 Iron, Total 3.2 mg/L

06/30/2020 Isophorone ND ug/L

06/30/2020 Isopropyl alcohol ND ug/L

06/30/2020 Isopropylbenzene ND ND ug/L

06/30/2020 Isopropylbenzene ND ND ug/L

06/30/2020 Langelier Index @ 60 0.985 --

06/30/2020 Langelier Index @ Source Temp 0.476 --

06/30/2020 Lead, Dissolved 0.22 ug/L
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06/30/2020 Lead, Total 4 ug/L

06/30/2020 Linuron ND ND ug/L

06/30/2020 Lithium, Dissolved ND ug/L

06/30/2020 Lithium, Total ND ug/L

06/30/2020 m,p-Xylene ND ND ug/L

06/30/2020 m,p-Xylene ND ND ug/L

06/30/2020 Magnesium, Dissolved 66.8 mg/L

06/30/2020 Magnesium, Total 68.4 mg/L

06/30/2020 Manganese, Dissolved 33 ug/L

06/30/2020 Manganese, Total 67 ug/L

06/30/2020 MBAS ND mg/L

06/30/2020 m-Dichlorobenzene ND ND ug/L

06/30/2020 m-Dichlorobenzene ND ND ug/L

06/30/2020 MeFOSAA ND ng/l

06/30/2020 MeFOSAA ND ND ng/L

06/30/2020 Mercury, Dissolved ND ug/L

06/30/2020 Methacrylonitrile ND ND ug/L

06/30/2020 Methacrylonitrile ND ND ug/L

06/30/2020 Methanol ND ug/L

06/30/2020 Methiocarb ND ug/L

06/30/2020 Methomyl ND ug/L

06/30/2020 Methoxychlor ND ND ug/L

06/30/2020 Methyl Glyoxal ND ug/L

06/30/2020 Methyl methacrylate ND ND ug/L

06/30/2020 Methyl methacrylate ND ND ug/L

06/30/2020 Methyl tert-butyl ether (MTBE) ND ND ug/L

06/30/2020 Methyl tert-butyl ether (MTBE) ND ND ug/L

06/30/2020 Methylene chloride ND ND ug/L

06/30/2020 Methylene chloride ND ND ug/L

06/30/2020 Metolachlor ESA ND ng/L

06/30/2020 Metolachlor ND ND ug/L

06/30/2020 Metolachlor OA 3.9 ng/L

06/30/2020 Metribuzin ND ND ug/L

06/30/2020 Mirex ND ND ug/L

06/30/2020 Molybdenum, Dissolved 7.4 ug/L

06/30/2020 Molybdenum, Total 7.5 ug/L

06/30/2020 Monobromoacetic acid (mbaa) ND ug/L

06/30/2020 Monochloramine 0.006 mg/L

06/30/2020 Monochloroacetic acid (mcaa) ND ug/L

06/30/2020 Monomethylhydrazine (MMH) ND ug/L

06/30/2020 Naphthalene ND ug/L

06/30/2020 Naphthalene ND ND ug/L

06/30/2020 Naphthalene ND ND ug/L

06/30/2020 Naphthalene ND ND ug/L
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06/30/2020 n-Butylbenzene ND ND ug/L

06/30/2020 n-Butylbenzene ND ND ug/L

06/30/2020 Nickel, Dissolved 0.54 ug/L

06/30/2020 Nickel, Total 4.1 ug/L

06/30/2020 Nitrate as N 5.8 mg/L

06/30/2020 Nitrite as N ND ug/L

06/30/2020 Nitrobenzene ND ug/L

06/30/2020 Nitrobenzene ND ug/L

06/30/2020 Nitrobenzene ND ND ug/L

06/30/2020 Nitrobenzene ND ND ug/L

06/30/2020 N-Nitrosodiethylamine (NDEA) 1.5 ng/L

06/30/2020 N-Nitrosodimethylamine ND ug/L

06/30/2020 N-Nitrosodimethylamine ND ng/L

06/30/2020 N-Nitrosodi-n-butylamine ND ng/L

06/30/2020 N-Nitrosodi-n-propylamine ND ug/L

06/30/2020 N-Nitrosodi-n-propylamine ND ng/L

06/30/2020 N-Nitrosodiphenylamine ND ug/L

06/30/2020 N-Nitrosomethylethylamine ND ng/L

06/30/2020 N-Nitrosomorpholine 12 ng/L

06/30/2020 N-Nitrosopiperidine ND ng/L

06/30/2020 N-Nitrosopyrrolidine ND ng/L

06/30/2020 NO2+NO3 as N 5800 ug/L

06/30/2020 Nonanal ND ug/L

06/30/2020 Nonylphenol 16 ng/L

06/30/2020 Nonylphenol diethoxylate 50 ng/L

06/30/2020 Nonylphenol monoethoxylate 11 ng/L

06/30/2020 n-Propylbenzene ND ND ug/L

06/30/2020 n-Propylbenzene ND ND ug/L

06/30/2020 o-Dichlorobenzene ND ND ug/L

06/30/2020 o-Dichlorobenzene ND ND ug/L

06/30/2020 Oil & Grease (HEM) 3.1 mg/L

06/30/2020 o-Phosphate as P 0.08 mg/L

06/30/2020 Oxamyl ND ug/L

06/30/2020 o-Xylene ND ND ug/L

06/30/2020 o-Xylene ND ND ug/L

06/30/2020 Paraquat ND ug/L

06/30/2020 PBDE-100 ND ng/L

06/30/2020 PBDE-138 ND ng/L

06/30/2020 PBDE-153 ND ng/L

06/30/2020 PBDE-154 ND ng/L

06/30/2020 PBDE-17 ND ng/L

06/30/2020 PBDE-28 ND ng/L

06/30/2020 PBDE-47 ND ng/L

06/30/2020 PBDE-49 ND ng/L
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06/30/2020 PBDE-85 ND ng/L

06/30/2020 PBDE-99 ND ng/L

06/30/2020 p-Dichlorobenzene ND ND ug/L

06/30/2020 p-Dichlorobenzene ND ND ug/L

06/30/2020 Pentachloroethane ND ND ug/L

06/30/2020 Pentachloroethane ND ND ug/L

06/30/2020 Pentachloronitrobenzene (PCNB) ND ND ug/L

06/30/2020 Pentachlorophenol ND ug/L

06/30/2020 Pentachlorophenol ND ug/L

06/30/2020 Pentachlorophenol ND ND ug/L

06/30/2020 Pentanal ND ug/L

06/30/2020 Perchlorate 1.6 ug/L

06/30/2020 PFBS 2.7 ng/l

06/30/2020 PFBS ND ND ng/L

06/30/2020 PFDA ND ng/l

06/30/2020 PFDA ND ND ng/L

06/30/2020 PFDoA ND ng/l

06/30/2020 PFDoA ND ND ng/L

06/30/2020 PFHpA 1.7 ng/l

06/30/2020 PFHpA 0.71 ng/L

06/30/2020 PFHxA 4.6 ng/l

06/30/2020 PFHxA ND ND ng/L

06/30/2020 PFHxS 2.8 ng/l

06/30/2020 PFHxS ND ND ng/L

06/30/2020 PFNA ND ng/l

06/30/2020 PFNA ND ND ng/L

06/30/2020 PFOA 0.96 ng/l

06/30/2020 PFOA ND ND ng/L

06/30/2020 PFOS ND ng/l

06/30/2020 PFOS ND ND ng/L

06/30/2020 PFTeDA ND ng/l

06/30/2020 PFTeDA ND ND ng/L

06/30/2020 PFTrDA ND ng/l

06/30/2020 PFTrDA ND ND ng/L

06/30/2020 PFUnA ND ng/l

06/30/2020 PFUnA ND ND ng/L

06/30/2020 pH 7.31

06/30/2020 pH 7.14

06/30/2020 Phenanthrene ND ug/L

06/30/2020 Phenanthrene ND ND ug/L

06/30/2020 Phenol ND ug/L

06/30/2020 Phosphorus as PO4, Total 62 mg/L

06/30/2020 Picloram ND ug/L

06/30/2020 p-Isopropyltoluene ND ND ug/L
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06/30/2020 p-Isopropyltoluene ND ND ug/L

06/30/2020 Potassium, Dissolved 3.1 mg/L

06/30/2020 Potassium, Total 3.9 mg/L

06/30/2020 Prometon ND ND ug/L

06/30/2020 Prometryn ND ug/L

06/30/2020 Propachlor ND ug/L

06/30/2020 Propachlor ND ND ug/L

06/30/2020 Propanal ND ug/L

06/30/2020 Propoxur (Baygon) ND ug/L

06/30/2020 Pyrene ND ug/L

06/30/2020 Pyrene ND ND ug/L

06/30/2020 Pyridine ND ug/L

06/30/2020 Radium-226 0.643 pCi/L

06/30/2020 Radium-228 0.241 pCi/L

06/30/2020 RDX ND ug/L

06/30/2020 sec-Butylbenzene ND ND ug/L

06/30/2020 sec-Butylbenzene ND ND ug/L

06/30/2020 Selenium, Dissolved 4.6 ug/L

06/30/2020 Selenium, Total 4.3 ug/L

06/30/2020 Silica as SiO2, Dissolved 36 mg/L

06/30/2020 Silica as SiO2, Total 50 mg/L

06/30/2020 Silver, Dissolved ND ug/L

06/30/2020 Silver, Total ND ug/L

06/30/2020 Simazine ND ND ug/L

06/30/2020 Sodium, Dissolved 82 mg/L

06/30/2020 Sodium, Total 83 mg/L

06/30/2020 Specific Conductance (EC) 1500 1500 umhos/cm

06/30/2020 Strontium-90 -0.161 pCi/L

06/30/2020 Styrene ND ND ug/L

06/30/2020 Styrene ND ND ug/L

06/30/2020 Sulfate as SO4 280 mg/L

06/30/2020 Sulfide, Soluble ND mg/L

06/30/2020 Temperature 20 o

06/30/2020 Tentatively Identified Compounds ND ND ug/L

06/30/2020 Terbacil ND ND ug/L

06/30/2020 Terbufos ND ng/L

06/30/2020 Tert-amyl methyl ether ND ND ug/L

06/30/2020 Tert-amyl methyl ether ND ND ug/L

06/30/2020 Tert-butyl alcohol ND ND ug/L

06/30/2020 Tert-butyl alcohol ND ND ug/L

06/30/2020 tert-Butylbenzene ND ND ug/L

06/30/2020 tert-Butylbenzene ND ND ug/L

06/30/2020 Tetrachloroethene 41 ug/l

06/30/2020 Tetrachloroethene ND ND ug/L



SM-4 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

06/30/2020 Tetrachloroethylene (TIC) 13 ug/L

06/30/2020 Tetrahydrofuran ND ND ug/L

06/30/2020 Tetrahydrofuran ND ND ug/L

06/30/2020 Tetryl ND ug/L

06/30/2020 Thallium, Dissolved ND ug/L

06/30/2020 Thallium, Total 0.033 ug/L

06/30/2020 Thiobencarb ND ND ug/L

06/30/2020 THMs, Total 3.7 3.7 ug/L

06/30/2020 THMs, Total ND ND ug/L

06/30/2020 Thorium, Dissolved ND ug/L

06/30/2020 Thorium, Total 0.42 ug/L

06/30/2020 Threshold Odor Number 4 TON

06/30/2020 Toluene ND ND ug/L

06/30/2020 Toluene ND ND ug/L

06/30/2020 Total Anions 17 mg/L

06/30/2020 Total Cations 17 mg/L

06/30/2020 Total Coliform 6.9 ng/L

06/30/2020 Total Dissolved Solids 990 mg/L

06/30/2020 Total Hardness as CaCO3 642 mg/L

06/30/2020 Total Organic Carbon (TOC) 1.3 mg/L

06/30/2020 Total Settleable Solids ND mg/L

06/30/2020 Total Suspended Solids 54 mg/L

06/30/2020 Toxaphene ND ug/L

06/30/2020 trans-1,2-Dichloroethene ND ND ug/L

06/30/2020 trans-1,2-Dichloroethene ND ND ug/L

06/30/2020 trans-1,3-Dichloropropene ND ND ug/L

06/30/2020 trans-1,3-Dichloropropene ND ND ug/L

06/30/2020 trans-1,4-Dichloro-2-butene ND ND ug/L

06/30/2020 trans-1,4-Dichloro-2-butene ND ND ug/L

06/30/2020 Trichloroacetic acid (tcaa) ND ug/L

06/30/2020 Trichloroethene 43 ug/l

06/30/2020 Trichlorofluoromethane ND ND ug/L

06/30/2020 Trifluralin ND ug/L

06/30/2020 Trifluralin ND ND ug/L

06/30/2020 Trithion ND ND ug/L

06/30/2020 Tritium -39.9 pCi/L

06/30/2020 Turbidity 48 NTU

06/30/2020 Uranium Rad 7.1 pCi/L

06/30/2020 UV 254 99.5 % T

06/30/2020 UV 254 ND 1/cm

06/30/2020 UV 254 0.008 1/cm

06/30/2020 UV 254 98.2 % T

06/30/2020 UV254 0.008 /cm

06/30/2020 UVT 98.2%



SM-4 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

06/30/2020 Vanadium, Dissolved 4.2 ug/L

06/30/2020 Vanadium, Total 14 ug/L

06/30/2020 Vinyl acetate ND ND ug/L

06/30/2020 Vinyl acetate ND ND ug/L

06/30/2020 Vinyl chloride ND ND ug/L

06/30/2020 Vinyl chloride ND ND ug/L

06/30/2020 Xylenes, Total ND ND ug/L

06/30/2020 Xylenes, Total ND ND ug/L

06/30/2020 Zinc, Dissolved 9.1 ug/L

06/30/2020 Zinc, Total 22 ug/L



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 1-(3,4-Dichlorophenyl)-3-methylurea ND ug/l

SM-8 06/09/2020 1-(3,4-Dichlorophenyl)urea ND ug/l

SM-8 06/09/2020 1,1,1,2-Tetrachloroethane ND ug/l

SM-8 06/09/2020 1,1,1-Trichloroethane ND ug/l

SM-8 06/09/2020 1,1,2,2-Tetrachloroethane ND ug/l

SM-8 06/09/2020 1,1,2-Trichloroethane ND ug/l

SM-8 06/09/2020 1,1-Di+C656chloroethane 0.12 ug/l

SM-8 06/09/2020 1,1-Dichloroethene 0.72 ug/l

SM-8 06/09/2020 1,1-Dichloropropene ND ug/l

SM-8 06/09/2020 1,1-Dimethylhydrazine ND ug/l

SM-8 06/09/2020 1,2,3-Trichlorobenzene ND ug/l

SM-8 06/09/2020 1,2,3-Trichloropropane ND ug/l

SM-8 06/09/2020 1,2,4-Trichlorobenzene ND ug/l

SM-8 06/09/2020 1,2,4-Trimethylbenzene ND ug/l

SM-8 06/09/2020 1,2-Dibromo-3-chloropropane ND ug/l

SM-8 06/09/2020 1,2-Dibromoethane (EDB) ND ug/l

SM-8 06/09/2020 1,2-Dichlorobenzene ND ug/l

SM-8 06/09/2020 1,2-Dichlorobenzene-d4 12.4 ug/l

SM-8 06/09/2020 1,2-Dichlorobenzene-d4 12.4 ug/l

SM-8 06/09/2020 1,2-Dichloroethane ND ug/l

SM-8 06/09/2020 1,2-Dichloroethane-d4 51.7 ug/l

SM-8 06/09/2020 1,2-Dichloropropane ND ug/l

SM-8 06/09/2020 1,2-Diphenylhydrazine/Azobenzene ND ug/l

SM-8 06/09/2020 1,3,5-Trimethylbenzene ND ug/l

SM-8 06/09/2020 1,3,5-Trinitrobenzene ND ug/l

SM-8 06/09/2020 1,3,5-Trinitrobenzene ND ug/l

SM-8 06/09/2020 1,3-Dichlorobenzene ND ug/l

SM-8 06/09/2020 1,3-Dichloropropane ND ug/l

SM-8 06/09/2020 1,3-Dichloropropene, Total ND ug/l

SM-8 06/09/2020 1,3-Dimethyl-2-nitrobenzene 5.09 ug/l

SM-8 06/09/2020 1,3-Dinitrobenzene ND ug/l

SM-8 06/09/2020 1,4-Dichlorobenzene ND ug/l

SM-8 06/09/2020 1,4-Dioxane 5.3 ug/l

SM-8 06/09/2020 1,4-Dioxane-d8 10.3 ug/l

SM-8 06/09/2020 11Cl-PF3OUdS ND ng/l

SM-8 06/09/2020 13C2-PFDA 33.0 ng/l

SM-8 06/09/2020 13C2-PFHxA 33.2 ng/l

SM-8 06/09/2020 17-a-Estradiol ND ng/l

SM-8 06/09/2020 17-a-Ethynylestradiol ND ng/l

SM-8 06/09/2020 17-b-Estradiol ND ng/l

SM-8 06/09/2020 2,2-Dichloropropane ND ug/l

SM-8 06/09/2020 2,3,7,8-TCDD (Dioxin) ND pg/l

SM-8 06/09/2020 2,4,5-T ND ug/l

SM-8 06/09/2020 2,4,5-TFAP 15.9 ug/l

SM-8 06/09/2020 2,4,5-TP (Silvex) ND ug/l

SM-8 06/09/2020 2,4,5-Trichlorophenol ND ug/l

SM-8 06/09/2020 2,4,6-Tribromophenol 46.6 ug/l

SM-8 06/09/2020 2,4,6-Trichlorophenol ND ug/l

SM-8 06/09/2020 2,4,6-Trinitrotoluene ND ug/l

SM-8 06/09/2020 2,4-D ND ug/l

SM-8 06/09/2020 2,4-DB ND ug/l

SM-8 06/09/2020 2,4-DCAA 9.39 ug/l

SM-8 06/09/2020 2,4-Dichlorophenol ND ug/l



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 2,4-Dimethylphenol ND ug/l

SM-8 06/09/2020 2,4-Dinitrophenol ND ug/l

SM-8 06/09/2020 2,4-Dinitrotoluene ND ug/l

SM-8 06/09/2020 2,4-Dinitrotoluene ND ug/l

SM-8 06/09/2020 2,4-Dinitrotoluene ND ug/l

SM-8 06/09/2020 2,6-Dinitrotoluene ND ug/l

SM-8 06/09/2020 2,6-Dinitrotoluene ND ug/l

SM-8 06/09/2020 2,6-Dinitrotoluene ND ug/l

SM-8 06/09/2020 2-Amino-4,6-Dinitrotoluene ND ug/l

SM-8 06/09/2020 2-Bromobutyric acid 10.7 ug/l

SM-8 06/09/2020 2-Butanone ND ug/l

SM-8 06/09/2020 2-Chloroethyl vinyl ether ND ug/l

SM-8 06/09/2020 2-Chloronaphthalene ND ug/l

SM-8 06/09/2020 2-Chlorophenol ND ug/l

SM-8 06/09/2020 2-Chlorotoluene ND ug/l

SM-8 06/09/2020 2-Fluorobiphenyl 20.3 ug/l

SM-8 06/09/2020 2-Fluorophenol 29.7 ug/l

SM-8 06/09/2020 2-Hexanone ND ug/l

SM-8 06/09/2020 2-Methyl-4,6-dinitrophenol ND ug/l

SM-8 06/09/2020 2-Methylnaphthalene ND ug/l

SM-8 06/09/2020 2-Methylphenol ND ug/l

SM-8 06/09/2020 2-Nitroaniline ND ug/l

SM-8 06/09/2020 2-Nitrophenol ND ug/l

SM-8 06/09/2020 2-Nitrotoluene ND ug/l

SM-8 06/09/2020 3 & 4-Methylphenol ND ug/l

SM-8 06/09/2020 3,3'-Dichlorobenzidine ND ug/l

SM-8 06/09/2020 3,4-Dichloroaniline ND ug/l

SM-8 06/09/2020 3,5-Dichlorobenzoic acid ND ug/l

SM-8 06/09/2020 3-Hydroxycarbofuran ND ug/l

SM-8 06/09/2020 3-Nitroaniline ND ug/l

SM-8 06/09/2020 3-Nitrotoluene ND ug/l

SM-8 06/09/2020 4,4´-DDD ND ug/l

SM-8 06/09/2020 4,4´-DDE ND ug/l

SM-8 06/09/2020 4,4´-DDT ND ug/l

SM-8 06/09/2020 4-Amino-2,6-Dinitrotoluene ND ug/l

SM-8 06/09/2020 4-Bromofluorobenzene 49.4 ug/l

SM-8 06/09/2020 4-Bromofluorobenzene 11.9 ug/l

SM-8 06/09/2020 4-Bromofluorobenzene 11.9 ug/l

SM-8 06/09/2020 4-Bromofluorobenzene 49.5 ug/l

SM-8 06/09/2020 4-Bromophenyl phenyl ether ND ug/l

SM-8 06/09/2020 4-Chloro-3-methylphenol ND ug/l

SM-8 06/09/2020 4-Chloroaniline ND ug/l

SM-8 06/09/2020 4-Chlorophenyl phenyl ether ND ug/l

SM-8 06/09/2020 4-Chlorotoluene ND ug/l

SM-8 06/09/2020 4-Methyl-2-pentanone ND ug/l

SM-8 06/09/2020 4-Nitroaniline ND ug/l

SM-8 06/09/2020 4-Nitrophenol ND ug/l

SM-8 06/09/2020 4-Nitrotoluene ND ug/l

SM-8 06/09/2020 4-Nonylphenol ND ng/l

SM-8 06/09/2020 4-Nonylphenol-d4 552 ng/l

SM-8 06/09/2020 4-Octylphenol ND ng/l

SM-8 06/09/2020 4-tert-Octylphenol ND ng/l

SM-8 06/09/2020 4-tert-Octylphenol diethoxylate ND ng/l



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 4-tert-Octylphenol monoethoxylate ND ng/l

SM-8 06/09/2020 9Cl-PF3ONS ND ng/l

SM-8 06/09/2020 Acenaphthene ND ug/l

SM-8 06/09/2020 Acenaphthene ND ug/l

SM-8 06/09/2020 Acenaphthylene ND ug/l

SM-8 06/09/2020 Acenaphthylene ND ug/l

SM-8 06/09/2020 Acetaldehyde ND ug/l

SM-8 06/09/2020 Acetaminophen ND ng/l

SM-8 06/09/2020 Acetochlor ND ug/l

SM-8 06/09/2020 Acetochlor ESA ND ng/l

SM-8 06/09/2020 Acetochlor OA ND ng/l

SM-8 06/09/2020 Acetone ND ug/l

SM-8 06/09/2020 Acetonitrile ND ug/l

SM-8 06/09/2020 Acifluorfen ND ug/l

SM-8 06/09/2020 Acrolein ND ug/l

SM-8 06/09/2020 Acrylonitrile ND ug/l

SM-8 06/09/2020 ADONA ND ng/l

SM-8 06/09/2020 Aggressive Index 12.1 N/A

SM-8 06/09/2020 Alachlor ND ug/l

SM-8 06/09/2020 Alachlor ESA ND ng/l

SM-8 06/09/2020 Alachlor OA ND ng/l

SM-8 06/09/2020 Aldicarb ND ug/l

SM-8 06/09/2020 Aldicarb sulfone ND ug/l

SM-8 06/09/2020 Aldicarb sulfoxide ND ug/l

SM-8 06/09/2020 Aldrin ND ug/l

SM-8 06/09/2020 Aldrin ND ug/l

SM-8 06/09/2020 Alkalinity as CaCO3 250 mg/l

SM-8 06/09/2020 Alkalinity as CaCO3 250 mg/l

SM-8 06/09/2020 Allyl chloride ND ug/l

SM-8 06/09/2020 alpha-BHC ND ug/l

SM-8 06/09/2020 alpha-BHC ND ug/l

SM-8 06/09/2020 alpha-Chlordane ND ug/l

SM-8 06/09/2020 Aluminum, Dissolved 1.9 ug/l

SM-8 06/09/2020 Aluminum, Total 5.3 ug/l

SM-8 06/09/2020 Aluminum, Total 5.3 ug/l

SM-8 06/09/2020 Ammonia as N 0.034 mg/l

SM-8 06/09/2020 Amoxicillin 5.5 ng/l

SM-8 06/09/2020 Aniline ND ug/l

SM-8 06/09/2020 Anthracene ND ug/l

SM-8 06/09/2020 Anthracene ND ug/l

SM-8 06/09/2020 Antimony, Dissolved 0.093 ug/l

SM-8 06/09/2020 Antimony, Total 0.099 ug/l

SM-8 06/09/2020 Antimony, Total 0.099 ug/l

SM-8 06/09/2020 Aroclor 1016 ND ug/l

SM-8 06/09/2020 Aroclor 1221 ND ug/l

SM-8 06/09/2020 Aroclor 1232 ND ug/l

SM-8 06/09/2020 Aroclor 1242 ND ug/l

SM-8 06/09/2020 Aroclor 1248 ND ug/l

SM-8 06/09/2020 Aroclor 1254 ND ug/l

SM-8 06/09/2020 Aroclor 1260 ND ug/l

SM-8 06/09/2020 Arsenic III 0.077 ug/l

SM-8 06/09/2020 Arsenic III, Dissolved 0.17 ug/l

SM-8 06/09/2020 Arsenic V 0.74 ug/l



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 Arsenic V, Dissolved 0.49 ug/l

SM-8 06/09/2020 Arsenic, Dissolved 0.69 ug/l

SM-8 06/09/2020 Arsenic, Total 0.80 ug/l

SM-8 06/09/2020 Arsenic, Total 0.80 ug/l

SM-8 06/09/2020 Asbestos ND MFL

SM-8 06/09/2020 Atenolol 0.28 ng/l

SM-8 06/09/2020 Atorvastatin ND ng/l

SM-8 06/09/2020 Atrazine ND ug/l

SM-8 06/09/2020 Azithromycin ND ng/l

SM-8 06/09/2020 Azobenzene/1,2-Diphenylhydrazine ND ug/l

SM-8 06/09/2020 Barium, Dissolved 60 ug/l

SM-8 06/09/2020 Barium, Total 58 ug/l

SM-8 06/09/2020 Barium, Total 58 ug/l

SM-8 06/09/2020 BDMC 8.98 ug/l

SM-8 06/09/2020 Bentazon ND ug/l

SM-8 06/09/2020 Benzaldehyde ND ug/l

SM-8 06/09/2020 Benzene ND ug/l

SM-8 06/09/2020 Benzidine ND ug/l

SM-8 06/09/2020 Benzo (a) anthracene ND ug/l

SM-8 06/09/2020 Benzo (a) anthracene ND ug/l

SM-8 06/09/2020 Benzo (a) pyrene ND ug/l

SM-8 06/09/2020 Benzo (a) pyrene ND ug/l

SM-8 06/09/2020 Benzo (b) fluoranthene ND ug/l

SM-8 06/09/2020 Benzo (b) fluoranthene ND ug/l

SM-8 06/09/2020 Benzo (g,h,i) perylene ND ug/l

SM-8 06/09/2020 Benzo (g,h,i) perylene ND ug/l

SM-8 06/09/2020 Benzo (k) fluoranthene ND ug/l

SM-8 06/09/2020 Benzo (k) fluoranthene ND ug/l

SM-8 06/09/2020 Benzoic acid ND ug/l

SM-8 06/09/2020 Benzyl alcohol ND ug/l

SM-8 06/09/2020 Beryllium, Dissolved ND ug/l

SM-8 06/09/2020 Beryllium, Total ND ug/l

SM-8 06/09/2020 Beryllium, Total ND ug/l

SM-8 06/09/2020 beta-BHC ND ug/l

SM-8 06/09/2020 beta-BHC ND ug/l

SM-8 06/09/2020 Bicarbonate Alkalinity as HCO3 300 mg/l

SM-8 06/09/2020 Biochemical Oxygen Demand ND mg/l

SM-8 06/09/2020 Bis(2-chloroethoxy)methane ND ug/l

SM-8 06/09/2020 Bis(2-chloroethyl)ether ND ug/l

SM-8 06/09/2020 Bis(2-chloroisopropyl)ether ND ug/l

SM-8 06/09/2020 Bis(2-ethylhexyl)adipate ND ug/l

SM-8 06/09/2020 Bis(2-ethylhexyl)phthalate ND ug/l

SM-8 06/09/2020 Bis(2-ethylhexyl)phthalate ND ug/l

SM-8 06/09/2020 Bisphenol A 2.7 ng/l

SM-8 06/09/2020 Boron, Dissolved 140 ug/l

SM-8 06/09/2020 Boron, Total 140 ug/l

SM-8 06/09/2020 Bromacil ND ug/l

SM-8 06/09/2020 Bromate ND ug/l

SM-8 06/09/2020 Bromide 230 ug/l

SM-8 06/09/2020 Bromobenzene ND ug/l

SM-8 06/09/2020 Bromochloroacetic acid (bcaa) ND ug/l

SM-8 06/09/2020 Bromochloromethane ND ug/l

SM-8 06/09/2020 Bromodichloromethane ND ug/l



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 Bromoform ND ug/l

SM-8 06/09/2020 Bromomethane ND ug/l

SM-8 06/09/2020 Butachlor ND ug/l

SM-8 06/09/2020 Butanal ND ug/l

SM-8 06/09/2020 Butyl benzyl phthalate ND ug/l

SM-8 06/09/2020 Butyl benzyl phthalate ND ug/l

SM-8 06/09/2020 Cadmium, Dissolved ND ug/l

SM-8 06/09/2020 Cadmium, Total 0.23 ug/l

SM-8 06/09/2020 Cadmium, Total 0.23 ug/l

SM-8 06/09/2020 Caffeine 0.91 ng/l

SM-8 06/09/2020 Caffeine ND ug/l

SM-8 06/09/2020 Calcium, Dissolved 90.6 mg/l

SM-8 06/09/2020 Calcium, Total 88.3 mg/l

SM-8 06/09/2020 Captan ND ug/l

SM-8 06/09/2020 Carbamazepine ND ng/l

SM-8 06/09/2020 Carbaryl ND ug/l

SM-8 06/09/2020 Carbazole ND ug/l

SM-8 06/09/2020 Carbofuran ND ug/l

SM-8 06/09/2020 Carbon Disulfide ND ug/l

SM-8 06/09/2020 Carbon tetrachloride 0.15 ug/l

SM-8 06/09/2020 Carbonate Alkalinity as CaCO3 ND mg/l

SM-8 06/09/2020 Chloramben ND ug/l

SM-8 06/09/2020 Chlorate ND ug/l

SM-8 06/09/2020 Chlordane (tech) ND ug/l

SM-8 06/09/2020 Chloride, Total 110 mg/l

SM-8 06/09/2020 Chlorine Residual, Free 0.0090 mg/l

SM-8 06/09/2020 Chlorine Residual, Free ND mg/l

SM-8 06/09/2020 Chlorine Residual, Total 0.019 mg/l

SM-8 06/09/2020 Chlorite 14 ug/l

SM-8 06/09/2020 Chlorobenzene ND ug/l

SM-8 06/09/2020 Chloroethane ND ug/l

SM-8 06/09/2020 Chloroform 0.66 ug/l

SM-8 06/09/2020 Chloromethane ND ug/l

SM-8 06/09/2020 Chlorothalonil ND ug/l

SM-8 06/09/2020 Chlorpropham ND ug/l

SM-8 06/09/2020 Chromium 6+ 0.81 ug/l

SM-8 06/09/2020 Chromium, Dissolved 0.051 ug/l

SM-8 06/09/2020 Chromium, Total 1.9 ug/l

SM-8 06/09/2020 Chromium, Total 1.9 ug/l

SM-8 06/09/2020 Chrysene ND ug/l

SM-8 06/09/2020 Chrysene ND ug/l

SM-8 06/09/2020 Ciprofloxacin ND ng/l

SM-8 06/09/2020 cis-1,2-Dichloroethene 0.22 ug/l

SM-8 06/09/2020 cis-1,3-Dichloropropene ND ug/l

SM-8 06/09/2020 cis-Nonachlor ND ug/l

SM-8 06/09/2020 Cobalt, Dissolved 0.16 ug/l

SM-8 06/09/2020 Cobalt, Total 0.15 ug/l

SM-8 06/09/2020 Color ND Color Units

SM-8 06/09/2020 Copper, Dissolved 0.14 ug/l

SM-8 06/09/2020 Copper, Total 8.5 ug/l

SM-8 06/09/2020 Copper, Total 8.5 ug/l

SM-8 06/09/2020 Cotinine ND ng/l

SM-8 06/09/2020 Crotonaldehyde ND ug/l



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 Cyanazine ND ug/l

SM-8 06/09/2020 Cyanide, Total ND ug/l

SM-8 06/09/2020 Cyclohexanone ND ug/l

SM-8 06/09/2020 d5-EtFOSAA 29.6 ng/l

SM-8 06/09/2020 Dalapon ND ug/l

SM-8 06/09/2020 DCPA ND ug/l

SM-8 06/09/2020 Decachlorobiphenyl 0.0908 ug/l

SM-8 06/09/2020 Decanal ND ug/l

SM-8 06/09/2020 DEET 1.0 ng/l

SM-8 06/09/2020 delta-BHC ND ug/l

SM-8 06/09/2020 delta-BHC ND ug/l

SM-8 06/09/2020 Diazepam ND ng/l

SM-8 06/09/2020 Diazinon ND ug/l

SM-8 06/09/2020 Dibenzo (a,h) anthracene ND ug/l

SM-8 06/09/2020 Dibenzo (a,h) anthracene ND ug/l

SM-8 06/09/2020 Dibenzofuran ND ug/l

SM-8 06/09/2020 Dibromoacetic acid (dbaa) ND ug/l

SM-8 06/09/2020 Dibromochloromethane ND ug/l

SM-8 06/09/2020 Dibromomethane ND ug/l

SM-8 06/09/2020 Dicamba ND ug/l

SM-8 06/09/2020 Dichloramine 0.0040 mg/l

SM-8 06/09/2020 Dichloroacetate 492 ug/l

SM-8 06/09/2020 Dichloroacetic acid (dcaa) ND ug/l

SM-8 06/09/2020 Dichlorodifluoromethane (Freon 12) ND ug/l

SM-8 06/09/2020 Dichloroprop ND ug/l

SM-8 06/09/2020 Diclofenac ND ng/l

SM-8 06/09/2020 Dieldrin ND ug/l

SM-8 06/09/2020 Dieldrin ND ug/l

SM-8 06/09/2020 Diethyl phthalate ND ug/l

SM-8 06/09/2020 Diethyl phthalate ND ug/l

SM-8 06/09/2020 Diethylstilbestrol ND ng/l

SM-8 06/09/2020 Di-isopropyl ether ND ug/l

SM-8 06/09/2020 Dimethoate ND ug/l

SM-8 06/09/2020 Dimethyl phthalate ND ug/l

SM-8 06/09/2020 Dimethyl phthalate ND ug/l

SM-8 06/09/2020 Di-n-butyl phthalate ND ug/l

SM-8 06/09/2020 Di-n-butyl phthalate ND ug/l

SM-8 06/09/2020 Di-n-octyl phthalate ND ug/l

SM-8 06/09/2020 Di-n-octyl phthalate ND ug/l

SM-8 06/09/2020 Dinoseb ND ug/l

SM-8 06/09/2020 Diphenamid ND ug/l

SM-8 06/09/2020 Diquat ND ug/l

SM-8 06/09/2020 Disulfoton ND ug/l

SM-8 06/09/2020 Diuron ND ug/l

SM-8 06/09/2020 E. coli ND MPN/100ml

SM-8 06/09/2020 Endosulfan I ND ug/l

SM-8 06/09/2020 Endosulfan I ND ug/l

SM-8 06/09/2020 Endosulfan II ND ug/l

SM-8 06/09/2020 Endosulfan II ND ug/l

SM-8 06/09/2020 Endosulfan sulfate ND ug/l

SM-8 06/09/2020 Endosulfan sulfate ND ug/l

SM-8 06/09/2020 Endothall ND ug/l

SM-8 06/09/2020 Endrin ND ug/l



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 Endrin ND ug/l

SM-8 06/09/2020 Endrin aldehyde ND ug/l

SM-8 06/09/2020 Endrin aldehyde ND ug/l

SM-8 06/09/2020 Endrin ketone ND ug/l

SM-8 06/09/2020 Epitestosterone ND ng/l

SM-8 06/09/2020 EPTC ND ug/l

SM-8 06/09/2020 Estriol ND ng/l

SM-8 06/09/2020 Estrone ND ng/l

SM-8 06/09/2020 EtFOSAA ND ng/l

SM-8 06/09/2020 Ethanol ND mg/l

SM-8 06/09/2020 Ethion ND ug/l

SM-8 06/09/2020 Ethyl methacrylate ND ug/l

SM-8 06/09/2020 Ethyl tert-butyl ether ND ug/l

SM-8 06/09/2020 Ethylbenzene ND ug/l

SM-8 06/09/2020 Ethylene glycol ND mg/l

SM-8 06/09/2020 Fecal Coliform ND MPN/100ml

SM-8 06/09/2020 Fluoranthene ND ug/l

SM-8 06/09/2020 Fluoranthene ND ug/l

SM-8 06/09/2020 Fluorene ND ug/l

SM-8 06/09/2020 Fluorene ND ug/l

SM-8 06/09/2020 Fluoride, Total 0.24 mg/l

SM-8 06/09/2020 Fluoxetine ND ng/l

SM-8 06/09/2020 Fonofos ND ng/l

SM-8 06/09/2020 Formaldehyde ND ug/l

SM-8 06/09/2020 Freon 113 ND ug/l

SM-8 06/09/2020 Galaxolide (HHCB) 4.8 ng/l

SM-8 06/09/2020 gamma-BHC (Lindane) ND ug/l

SM-8 06/09/2020 gamma-BHC (Lindane) ND ug/l

SM-8 06/09/2020 gamma-Chlordane ND ug/l

SM-8 06/09/2020 Gasoline Range Organics ND ug/l

SM-8 06/09/2020 Gemfibrozil 0.098 ng/l

SM-8 06/09/2020 Glyoxal ND ug/l

SM-8 06/09/2020 Glyphosate ND ug/l

SM-8 06/09/2020 Gross Alpha 4.35 pCi/L

SM-8 06/09/2020 Gross Beta 4.4 pCi/L

SM-8 06/09/2020 HAA5, Total ND ug/l

SM-8 06/09/2020 Hardness as CaCO3, Total 387 mg/l

SM-8 06/09/2020 Heptachlor ND ug/l

SM-8 06/09/2020 Heptachlor ND ug/l

SM-8 06/09/2020 Heptachlor epoxide ND ug/l

SM-8 06/09/2020 Heptachlor epoxide ND ug/l

SM-8 06/09/2020 Heptanal ND ug/l

SM-8 06/09/2020 Heterotrophic Plate Count 360 CFU/ml

SM-8 06/09/2020 Hexachlorobenzene ND ug/l

SM-8 06/09/2020 Hexachlorobenzene ND ug/l

SM-8 06/09/2020 Hexachlorobenzene ND ug/l

SM-8 06/09/2020 Hexachlorobutadiene ND ug/l

SM-8 06/09/2020 Hexachlorobutadiene ND ug/l

SM-8 06/09/2020 Hexachlorocyclopentadiene ND ug/l

SM-8 06/09/2020 Hexachlorocyclopentadiene ND ug/l

SM-8 06/09/2020 Hexachlorocyclopentadiene ND ug/l

SM-8 06/09/2020 Hexachloroethane ND ug/l

SM-8 06/09/2020 Hexanal ND ug/l



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 HFPO-DA ND ng/l

SM-8 06/09/2020 HFPO-DA-13C3 33.5 ng/l

SM-8 06/09/2020 HMX ND ug/l

SM-8 06/09/2020 Hydrazine ND ug/l

SM-8 06/09/2020 Hydroxide Alkalinity as CaCO3 ND mg/l

SM-8 06/09/2020 Ibuprofen ND ng/l

SM-8 06/09/2020 Indeno (1,2,3-cd) pyrene ND ug/l

SM-8 06/09/2020 Indeno (1,2,3-cd) pyrene ND ug/l

SM-8 06/09/2020 Iodide 34 ug/l

SM-8 06/09/2020 Iodomethane ND ug/l

SM-8 06/09/2020 Iopromide ND ng/l

SM-8 06/09/2020 Iron, Dissolved ND ug/l

SM-8 06/09/2020 Iron, Total 290 ug/l

SM-8 06/09/2020 Iron, Total 0.29 mg/l

SM-8 06/09/2020 Isophorone ND ug/l

SM-8 06/09/2020 Isopropyl alcohol ND mg/l

SM-8 06/09/2020 Isopropylbenzene ND ug/l

SM-8 06/09/2020 Langelier Index @ 60 C 0.730 N/A

SM-8 06/09/2020 Langelier Index @ Source Temp 0.266 N/A

SM-8 06/09/2020 Lead, Dissolved 0.13 ug/l

SM-8 06/09/2020 Lead, Total 1.2 ug/l

SM-8 06/09/2020 Lead, Total 1.2 ug/l

SM-8 06/09/2020 Linuron ND ug/l

SM-8 06/09/2020 Lithium, Dissolved ND ug/l

SM-8 06/09/2020 Lithium, Total ND ug/l

SM-8 06/09/2020 m,p-Xylene ND ug/l

SM-8 06/09/2020 Magnesium, Dissolved 41.6 mg/l

SM-8 06/09/2020 Magnesium, Total 40.5 mg/l

SM-8 06/09/2020 Manganese, Dissolved 46 ug/l

SM-8 06/09/2020 Manganese, Total 45 ug/l

SM-8 06/09/2020 Manganese, Total 45 ug/l

SM-8 06/09/2020 MBAS 0.049 mg/l

SM-8 06/09/2020 m-Dichlorobenzene ND ug/l

SM-8 06/09/2020 MeFOSAA ND ng/l

SM-8 06/09/2020 Meprobamate ND ng/l

SM-8 06/09/2020 Mercury, Dissolved 0.023 ug/l

SM-8 06/09/2020 Mercury, Total 0.019 ug/l

SM-8 06/09/2020 Methacrylonitrile ND ug/l

SM-8 06/09/2020 Methadone ND ng/l

SM-8 06/09/2020 Methanol ND mg/l

SM-8 06/09/2020 Methiocarb ND ug/l

SM-8 06/09/2020 Methomyl ND ug/l

SM-8 06/09/2020 Methoxychlor ND ug/l

SM-8 06/09/2020 Methoxychlor ND ug/l

SM-8 06/09/2020 Methyl Glyoxal ND ug/l

SM-8 06/09/2020 Methyl methacrylate ND ug/l

SM-8 06/09/2020 Methyl tert-butyl ether (MTBE) ND ug/l

SM-8 06/09/2020 Methylene chloride ND ug/l

SM-8 06/09/2020 Metolachlor ND ug/l

SM-8 06/09/2020 Metolachlor ESA ND ng/l

SM-8 06/09/2020 Metolachlor OA ND ng/l

SM-8 06/09/2020 Metribuzin ND ug/l

SM-8 06/09/2020 Mirex ND ug/l



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 Molinate ND ug/l

SM-8 06/09/2020 Molybdenum, Dissolved 5.5 ug/l

SM-8 06/09/2020 Molybdenum, Total 5.3 ug/l

SM-8 06/09/2020 Monobromoacetic acid (mbaa) ND ug/l

SM-8 06/09/2020 Monochloramine 0.0060 mg/l

SM-8 06/09/2020 Monochloroacetic acid (mcaa) ND ug/l

SM-8 06/09/2020 Monomethylhydrazine (MMH) ND ug/l

SM-8 06/09/2020 Morphine ND ng/l

SM-8 06/09/2020 Naphthalene ND ug/l

SM-8 06/09/2020 Naphthalene ND ug/l

SM-8 06/09/2020 Naphthalene ND ug/l

SM-8 06/09/2020 Naproxen ND ng/l

SM-8 06/09/2020 n-Butylbenzene ND ug/l

SM-8 06/09/2020 NDMA-d6 24.2 ng/l

SM-8 06/09/2020 Nickel, Dissolved 1.7 ug/l

SM-8 06/09/2020 Nickel, Total 1.8 ug/l

SM-8 06/09/2020 Nickel, Total 1.8 ug/l

SM-8 06/09/2020 Nitrate as N 0.62 mg/l

SM-8 06/09/2020 Nitrite as N ND ug/l

SM-8 06/09/2020 Nitrobenzene ND ug/l

SM-8 06/09/2020 Nitrobenzene ND ug/l

SM-8 06/09/2020 Nitrobenzene ND ug/l

SM-8 06/09/2020 Nitrobenzene-d5 19.0 ug/l

SM-8 06/09/2020 N-Nitrosodiethylamine ND ng/l

SM-8 06/09/2020 N-Nitrosodimethylamine ND ug/l

SM-8 06/09/2020 N-Nitrosodimethylamine ND ng/l

SM-8 06/09/2020 N-Nitrosodi-n-butylamine ND ng/l

SM-8 06/09/2020 N-Nitrosodi-n-propylamine ND ug/l

SM-8 06/09/2020 N-Nitrosodi-n-propylamine ND ng/l

SM-8 06/09/2020 N-Nitrosodiphenylamine ND ug/l

SM-8 06/09/2020 N-Nitrosomethylethylamine ND ng/l

SM-8 06/09/2020 N-Nitrosomorpholine ND ng/l

SM-8 06/09/2020 N-Nitrosopiperidine ND ng/l

SM-8 06/09/2020 N-Nitrosopyrrolidine ND ng/l

SM-8 06/09/2020 NO2+NO3 as N 620 ug/l

SM-8 06/09/2020 Nonanal ND ug/l

SM-8 06/09/2020 Nonylphenol ND ng/l

SM-8 06/09/2020 Nonylphenol diethoxylate ND ng/l

SM-8 06/09/2020 Nonylphenol monoethoxylate ND ng/l

SM-8 06/09/2020 n-Propylbenzene ND ug/l

SM-8 06/09/2020 o-Dichlorobenzene ND ug/l

SM-8 06/09/2020 Oil & Grease (HEM) 2.2 mg/l

SM-8 06/09/2020 o-Phosphate as P 0.15 mg/l

SM-8 06/09/2020 Oxamyl ND ug/l

SM-8 06/09/2020 Oxybenzone 3.9 ng/l

SM-8 06/09/2020 o-Xylene ND ug/l

SM-8 06/09/2020 Paraquat ND ug/l

SM-8 06/09/2020 PBDE-100 ND ng/l

SM-8 06/09/2020 PBDE-138 ND ng/l

SM-8 06/09/2020 PBDE-153 ND ng/l

SM-8 06/09/2020 PBDE-154 ND ng/l

SM-8 06/09/2020 PBDE-17 ND ng/l

SM-8 06/09/2020 PBDE-28 ND ng/l



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 PBDE-47 ND ng/l

SM-8 06/09/2020 PBDE-49 ND ng/l

SM-8 06/09/2020 PBDE-85 ND ng/l

SM-8 06/09/2020 PBDE-99 ND ng/l

SM-8 06/09/2020 PCBs, Total ND ug/l

SM-8 06/09/2020 p-Dichlorobenzene ND ug/l

SM-8 06/09/2020 Pentachloroethane ND ug/l

SM-8 06/09/2020 Pentachloronitrobenzene (PCNB) ND ug/l

SM-8 06/09/2020 Pentachlorophenol ND ug/l

SM-8 06/09/2020 Pentachlorophenol ND ug/l

SM-8 06/09/2020 Pentachlorophenol ND ug/l

SM-8 06/09/2020 Pentanal ND ug/l

SM-8 06/09/2020 Perchlorate ND ug/l

SM-8 06/09/2020 Perylene-d12 244 ng/l

SM-8 06/09/2020 Perylene-d12 4.37 ug/l

SM-8 06/09/2020 PFBS ND ng/l

SM-8 06/09/2020 PFDA ND ng/l

SM-8 06/09/2020 PFDoA ND ng/l

SM-8 06/09/2020 PFHpA 1.3 ng/l

SM-8 06/09/2020 PFHxA ND ng/l

SM-8 06/09/2020 PFHxS ND ng/l

SM-8 06/09/2020 PFNA ND ng/l

SM-8 06/09/2020 PFOA ND ng/l

SM-8 06/09/2020 PFOS ND ng/l

SM-8 06/09/2020 PFTeDA ND ng/l

SM-8 06/09/2020 PFTrDA ND ng/l

SM-8 06/09/2020 PFUnA ND ng/l

SM-8 06/09/2020 pH 7.37 Units

SM-8 06/09/2020 pH, Field 6.25 pH Units

SM-8 06/09/2020 Phenanthrene ND ug/l

SM-8 06/09/2020 Phenanthrene ND ug/l

SM-8 06/09/2020 Phenol ND ug/l

SM-8 06/09/2020 Phenol-d5 17.8 ug/l

SM-8 06/09/2020 Phenytoin (Dilantin) ND ng/l

SM-8 06/09/2020 Phosphorus as PO4, Total 0.46 mg/l

SM-8 06/09/2020 Picloram ND ug/l

SM-8 06/09/2020 p-Isopropyltoluene ND ug/l

SM-8 06/09/2020 Potassium, Dissolved 2.5 mg/l

SM-8 06/09/2020 Potassium, Total 2.5 mg/l

SM-8 06/09/2020 Praziquantel ND ng/l

SM-8 06/09/2020 Primidone ND ng/l

SM-8 06/09/2020 Progesterone ND ng/l

SM-8 06/09/2020 Prometon ND ug/l

SM-8 06/09/2020 Prometryn ND ug/l

SM-8 06/09/2020 Propachlor ND ug/l

SM-8 06/09/2020 Propachlor ND ug/l

SM-8 06/09/2020 Propanal ND ug/l

SM-8 06/09/2020 Propoxur (Baygon) ND ug/l

SM-8 06/09/2020 Pyrene ND ug/l

SM-8 06/09/2020 Pyrene ND ug/l

SM-8 06/09/2020 Pyridine ND ug/l

SM-8 06/09/2020 Quinoline ND ng/l

SM-8 06/09/2020 Radium-226 0.0604 pCi/L dry



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 Radium-228 0.451 pCi/L dry

SM-8 06/09/2020 RDX ND ug/l

SM-8 06/09/2020 Salicylic Acid 1000 ng/l

SM-8 06/09/2020 sec-Butylbenzene ND ug/l

SM-8 06/09/2020 Selenium, Dissolved 0.51 ug/l

SM-8 06/09/2020 Selenium, Total 0.61 ug/l

SM-8 06/09/2020 Selenium, Total 0.61 ug/l

SM-8 06/09/2020 Silica as SiO2, Dissolved 46 mg/l

SM-8 06/09/2020 Silica as SiO2, Total 45 mg/l

SM-8 06/09/2020 Silver, Dissolved ND ug/l

SM-8 06/09/2020 Silver, Total ND ug/l

SM-8 06/09/2020 Silver, Total ND ug/l

SM-8 06/09/2020 Simazine ND ug/l

SM-8 06/09/2020 Sodium, Dissolved 72 mg/l

SM-8 06/09/2020 Sodium, Total 70 mg/l

SM-8 06/09/2020 Specific Conductance (EC) 1000 umhos/cm

SM-8 06/09/2020 Strontium-90 -0.504 pCi/L dry

SM-8 06/09/2020 Styrene ND ug/l

SM-8 06/09/2020 Sucralose ND ng/l

SM-8 06/09/2020 Sulfamethoxazole 0.26 ng/l

SM-8 06/09/2020 Sulfate as SO4 140 mg/l

SM-8 06/09/2020 Sulfide, Soluble ND mg/l

SM-8 06/09/2020 TCEP 0.54 ng/l

SM-8 06/09/2020 TCPP 1.8 ng/l

SM-8 06/09/2020 TDCPP 1.5 ng/l

SM-8 06/09/2020 Temperature, Degrees C 23.5 °C

SM-8 06/09/2020 Tentatively Identified Compounds ND ug/l

SM-8 06/09/2020 Tentatively Identified Compounds ND ug/l

SM-8 06/09/2020 Tentatively Identified Compounds ND ug/l

SM-8 06/09/2020 Terbacil ND ug/l

SM-8 06/09/2020 Terbufos ND ng/l

SM-8 06/09/2020 Terphenyl-d14 24.1 ug/l

SM-8 06/09/2020 Tert-amyl methyl ether ND ug/l

SM-8 06/09/2020 Tert-butyl alcohol ND ug/l

SM-8 06/09/2020 tert-Butylbenzene ND ug/l

SM-8 06/09/2020 Testosterone ND ng/l

SM-8 06/09/2020 Tetrachloroethene 0.39 ug/l

SM-8 06/09/2020 Tetrachloro-meta-xylene 0.0646 ug/l

SM-8 06/09/2020 Tetrahydrofuran ND ug/l

SM-8 06/09/2020 Tetryl ND ug/l

SM-8 06/09/2020 Thallium, Dissolved ND ug/l

SM-8 06/09/2020 Thallium, Total ND ug/l

SM-8 06/09/2020 Thallium, Total ND ug/l

SM-8 06/09/2020 Thiobencarb ND ug/l

SM-8 06/09/2020 THMs, Total 0.66 ug/l

SM-8 06/09/2020 Thorium, Dissolved 0.064 ug/l

SM-8 06/09/2020 Thorium, Total ND ug/l

SM-8 06/09/2020 Threshold Odor Number 100 T.O.N.

SM-8 06/09/2020 Toluene ND ug/l

SM-8 06/09/2020 Toluene-d8 50.6 ug/l

SM-8 06/09/2020 Total Anions 11 meq/l

SM-8 06/09/2020 Total Anions 11 meq/l

SM-8 06/09/2020 Total Cations 11 meq/l



SM-8 Well Data - Contaminants

SAMP ID NO COLL DATE ANALYTE RESULT MEASURE

SM-8 06/09/2020 Total Coliform ND MPN/100ml

SM-8 06/09/2020 Total Dissolved Solids 650 mg/l

SM-8 06/09/2020 Total Hardness as CaCO3 387 mg/l

SM-8 06/09/2020 Total Organic Carbon (TOC) 1.4 mg/l

SM-8 06/09/2020 Total Settleable Solids ND ml/l/hr

SM-8 06/09/2020 Total Suspended Solids 2 mg/l

SM-8 06/09/2020 Toxaphene ND ug/l

SM-8 06/09/2020 trans-1,2-Dichloroethene ND ug/l

SM-8 06/09/2020 trans-1,3-Dichloropropene ND ug/l

SM-8 06/09/2020 trans-1,4-Dichloro-2-butene ND ug/l

SM-8 06/09/2020 Trichloroacetic acid (tcaa) ND ug/l

SM-8 06/09/2020 Trichloroethene 7.0 ug/l

SM-8 06/09/2020 Trichlorofluoromethane ND ug/l

SM-8 06/09/2020 Triclosan ND ng/l

SM-8 06/09/2020 Trifluralin ND ug/l

SM-8 06/09/2020 Trifluralin ND ug/l

SM-8 06/09/2020 Trimethoprim 0.28 ng/l

SM-8 06/09/2020 Triphenyl phosphate 311 ng/l

SM-8 06/09/2020 Triphenyl phosphate 5.28 ug/l

SM-8 06/09/2020 Trithion ND ug/l

SM-8 06/09/2020 Tritium 37.7 pCi/L dry

SM-8 06/09/2020 Turbidity 1.3 NTU

SM-8 06/09/2020 Uranium Rad 5.1 pCi/L

SM-8 06/09/2020 UV 254 0.014 1/cm

SM-8 06/09/2020 Vanadium, Dissolved 6.1 ug/l

SM-8 06/09/2020 Vanadium, Total 6.1 ug/l

SM-8 06/09/2020 Vinyl acetate ND ug/l

SM-8 06/09/2020 Vinyl chloride ND ug/l

SM-8 06/09/2020 Xylenes, Total ND ug/l

SM-8 06/09/2020 Zinc, Dissolved 54 ug/l

SM-8 06/09/2020 Zinc, Total 110 ug/l

SM-8 06/09/2020 Zinc, Total 110 ug/l



SM-9 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

05/27/2020 1-(3,4-Dichlorophenyl)-3-methylurea ND ug/l

05/27/2020 1-(3,4-Dichlorophenyl)urea ND ug/l

05/27/2020 1,1,1,2-Tetrachloroethane ND ug/l

05/27/2020 1,1,1-Trichloroethane ND ug/l

05/27/2020 1,1,2,2-Tetrachloroethane ND ug/l

05/27/2020 1,1,2-Trichloroethane ND ug/l

05/27/2020 1,1-Dichloroethane ND ug/l

05/27/2020 1,1-Dichloroethene ND ug/l

05/27/2020 1,1-Dichloropropene ND ug/l

05/27/2020 1,1-Dimethylhydrazine ND ug/l

05/27/2020 1,2,3-Trichlorobenzene ND ug/l

05/27/2020 1,2,3-Trichloropropane ND ug/l

05/27/2020 1,2,4-Trichlorobenzene ND ug/l

05/27/2020 1,2,4-Trimethylbenzene ND ug/l

05/27/2020 1,2-Dibromo-3-chloropropane ND ug/l

05/27/2020 1,2-Dibromoethane (EDB) ND ug/l

05/27/2020 1,2-Dichlorobenzene ND ug/l

05/27/2020 1,2-Dichlorobenzene-d4 8.05 ug/l

05/27/2020 1,2-Dichlorobenzene-d4 8.05 ug/l

05/27/2020 1,2-Dichlorobenzene-d4 10.0 ug/l

05/27/2020 1,2-Dichlorobenzene-d4 10.9 ug/l

05/27/2020 1,2-Dichlorobenzene-d4 7.97 ug/l

05/27/2020 1,2-Dichlorobenzene-d4 7.97 ug/l

05/27/2020 1,2-Dichloroethane ND ug/l

05/27/2020 1,2-Dichloroethane-d4 52.0 ug/l

05/27/2020 1,2-Dichloropropane ND ug/l

05/27/2020 1,2-Diphenylhydrazine/Azobenzene ND ug/l

05/27/2020 1,3,5-Trimethylbenzene ND ug/l

05/27/2020 1,3,5-Trinitrobenzene ND ug/l

05/27/2020 1,3-Dichlorobenzene ND ug/l

05/27/2020 1,3-Dichloropropane ND ug/l

05/27/2020 1,3-Dichloropropene, Total ND ug/l

05/27/2020 1,3-Dimethyl-2-nitrobenzene 5.07 ug/l

05/27/2020 1,3-Dinitrobenzene 0.32 ug/l

05/27/2020 1,4-Dichlorobenzene ND ug/l

05/27/2020 1,4-Dioxane 3.3 ug/l

05/27/2020 1,4-Dioxane-d8 9.36 ug/l

05/27/2020 11Cl-PF3OUdS ND ng/l

05/27/2020 13C2-PFDA 36.9 ng/l

05/27/2020 13C2-PFDA 35.9 ng/l

05/27/2020 13C2-PFHxA 36.8 ng/l

05/27/2020 13C2-PFHxA 35.2 ng/l

05/27/2020 17-a-Estradiol ND ng/l

05/27/2020 17-a-Ethynylestradiol ND ng/l



SM-9 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

05/27/2020 17-b-Estradiol ND ng/l

05/27/2020 2,2-Dichloropropane ND ug/l

05/27/2020 2,3,7,8-TCDD (Dioxin) ND pg/l

05/27/2020 2,4,5-T ND ug/l

05/27/2020 2,4,5-TFAP 8.76 ug/l

05/27/2020 2,4,5-TP (Silvex) ND ug/l

05/27/2020 2,4,5-Trichlorophenol ND ug/l

05/27/2020 2,4,6-Tribromophenol 34.6 ug/l

05/27/2020 2,4,6-Trichlorophenol ND ug/l

05/27/2020 2,4,6-Trinitrotoluene ND ug/l

05/27/2020 2,4-D ND ug/l

05/27/2020 2,4-DB ND ug/l

05/27/2020 2,4-DCAA 9.38 ug/l

05/27/2020 2,4-Dichlorophenol ND ug/l

05/27/2020 2,4-Dimethylphenol ND ug/l

05/27/2020 2,4-Dinitrophenol ND ug/l

05/27/2020 2,4-Dinitrotoluene ND ug/l

05/27/2020 2,6-Dinitrotoluene ND ug/l

05/27/2020 2-Amino-4,6-Dinitrotoluene ND ug/l

05/27/2020 2-Bromobutyric acid 10.8 ug/l

05/27/2020 2-Butanone ND ug/l

05/27/2020 2-Chloroethyl vinyl ether ND ug/l

05/27/2020 2-Chloronaphthalene ND ug/l

05/27/2020 2-Chlorophenol ND ug/l

05/27/2020 2-Chlorotoluene ND ug/l

05/27/2020 2-Fluorobiphenyl 19.5 ug/l

05/27/2020 2-Fluorophenol 31.3 ug/l

05/27/2020 2-Hexanone ND ug/l

05/27/2020 2-Methyl-4,6-dinitrophenol ND ug/l

05/27/2020 2-Methylnaphthalene ND ug/l

05/27/2020 2-Methylphenol ND ug/l

05/27/2020 2-Nitroaniline ND ug/l

05/27/2020 2-Nitrophenol ND ug/l

05/27/2020 2-Nitrotoluene ND ug/l

05/27/2020 2-Octene, (Z)- 34 ug/l

05/27/2020 3 & 4-Methylphenol ND ug/l

05/27/2020 3,3'-Dichlorobenzidine ND ug/l

05/27/2020 3,4-Dichloroaniline ND ug/l

05/27/2020 3,5-Dichlorobenzoic acid ND ug/l

05/27/2020 3-Hydroxycarbofuran ND ug/l

05/27/2020 3-Nitroaniline ND ug/l

05/27/2020 3-Nitrotoluene ND ug/l

05/27/2020 4,4´-DDD ND ug/l

05/27/2020 4,4´-DDE ND ug/l



SM-9 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

05/27/2020 4,4´-DDT ND ug/l

05/27/2020 4-Amino-2,6-Dinitrotoluene ND ug/l

05/27/2020 4-Bromofluorobenzene 50.5 ug/l

05/27/2020 4-Bromofluorobenzene 7.89 ug/l

05/27/2020 4-Bromofluorobenzene 46.7 ug/l

05/27/2020 4-Bromofluorobenzene 9.89 ug/l

05/27/2020 4-Bromofluorobenzene 10.8 ug/l

05/27/2020 4-Bromofluorobenzene 7.91 ug/l

05/27/2020 4-Bromophenyl phenyl ether ND ug/l

05/27/2020 4-Chloro-3-methylphenol ND ug/l

05/27/2020 4-Chloroaniline ND ug/l

05/27/2020 4-Chlorophenyl phenyl ether ND ug/l

05/27/2020 4-Chlorotoluene ND ug/l

05/27/2020 4-Methyl-2-pentanone ND ug/l

05/27/2020 4-Nitroaniline ND ug/l

05/27/2020 4-Nitrophenol ND ug/l

05/27/2020 4-Nitrotoluene ND ug/l

05/27/2020 4-Nonylphenol ND ng/l

05/27/2020 4-Nonylphenol-d4 426 ng/l

05/27/2020 4-Octylphenol ND ng/l

05/27/2020 4-tert-Octylphenol ND ng/l

05/27/2020 4-tert-Octylphenol diethoxylate ND ng/l

05/27/2020 4-tert-Octylphenol monoethoxylate ND ng/l

05/27/2020 9Cl-PF3ONS ND ng/l

05/27/2020 Acenaphthene ND ug/l

05/27/2020 Acenaphthylene ND ug/l

05/27/2020 Acetaldehyde ND ug/l

05/27/2020 Acetaminophen ND ng/l

05/27/2020 Acetochlor ND ug/l

05/27/2020 Acetochlor ESA ND ng/l

05/27/2020 Acetochlor OA ND ng/l

05/27/2020 Acetone 22 ug/l

05/27/2020 Acetone 380 ug/l

05/27/2020 Acetonitrile ND ug/l

05/27/2020 Acifluorfen ND ug/l

05/27/2020 Acrolein ND ug/l

05/27/2020 Acrylonitrile ND ug/l

05/27/2020 ADONA ND ng/l

05/27/2020 Aggressive Index 12.4 N/A

05/27/2020 Alachlor ND ug/l

05/27/2020 Alachlor ESA ND ng/l

05/27/2020 Alachlor OA ND ng/l

05/27/2020 Aldicarb ND ug/l

05/27/2020 Aldicarb sulfone ND ug/l



SM-9 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

05/27/2020 Aldrin ND ug/l

05/27/2020 Alkalinity as CaCO3 430 mg/l

05/27/2020 Allyl chloride ND ug/l

05/27/2020 alpha-BHC ND ug/l

05/27/2020 alpha-Chlordane ND ug/l

05/27/2020 Aluminum, Dissolved 2.5 ug/l

05/27/2020 Aluminum, Total 2.3 ug/l

05/27/2020 Ammonia as N ND mg/l

05/27/2020 Amoxicillin ND ng/l

05/27/2020 Aniline ND ug/l

05/27/2020 Anthracene ND ug/l

05/27/2020 Antimony, Dissolved 0.15 ug/l

05/27/2020 Antimony, Total 0.13 ug/l

05/27/2020 Aroclor 1016 ND ug/l

05/27/2020 Aroclor 1221 ND ug/l

05/27/2020 Aroclor 1232 ND ug/l

05/27/2020 Aroclor 1242 ND ug/l

05/27/2020 Aroclor 1248 ND ug/l

05/27/2020 Aroclor 1254 ND ug/l

05/27/2020 Aroclor 1260 ND ug/l

05/27/2020 Arsenic III ND ug/l

05/27/2020 Arsenic III, Dissolved ND ug/l

05/27/2020 Arsenic V 1.4 ug/l

05/27/2020 Arsenic V, Dissolved 0.98 ug/l

05/27/2020 Arsenic, Dissolved 0.74 ug/l

05/27/2020 Arsenic, Total 0.78 ug/l

05/27/2020 Asbestos ND MFL

05/27/2020 Atenolol ND ng/l

05/27/2020 Atorvastatin ND ng/l

05/27/2020 Atrazine ND ug/l

05/27/2020 Azithromycin ND ng/l

05/27/2020 Azobenzene/1,2-Diphenylhydrazine ND ug/l

05/27/2020 Barium, Dissolved 34 ug/l

05/27/2020 Barium, Total 34 ug/l

05/27/2020 BDMC 10.1 ug/l

05/27/2020 Bentazon ND ug/l

05/27/2020 Benzaldehyde ND ug/l

05/27/2020 Benzene ND ug/l

05/27/2020 Benzidine ND ug/l

05/27/2020 Benzo (a) anthracene ND ug/l

05/27/2020 Benzo (a) pyrene ND ug/l

05/27/2020 Benzo (b) fluoranthene ND ug/l

05/27/2020 Benzo (g,h,i) perylene ND ug/l

05/27/2020 Benzo (k) fluoranthene ND ug/l



SM-9 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

05/27/2020 Benzoic acid ND ug/l

05/27/2020 Benzyl alcohol ND ug/l

05/27/2020 Beryllium, Dissolved ND ug/l

05/27/2020 Beryllium, Total ND ug/l

05/27/2020 beta-BHC ND ug/l

05/27/2020 Bicarbonate Alkalinity as HCO3 520 mg/l

05/27/2020 Biochemical Oxygen Demand ND mg/l

05/27/2020 Bis(2-chloroethoxy)methane ND ug/l

05/27/2020 Bis(2-chloroethyl)ether ND ug/l

05/27/2020 Bis(2-chloroisopropyl)ether ND ug/l

05/27/2020 Bis(2-ethylhexyl)adipate ND ug/l

05/27/2020 Bis(2-ethylhexyl)phthalate ND ug/l

05/27/2020 Bisphenol A 1.4 ng/l

05/27/2020 Boron, Dissolved 130 ug/l

05/27/2020 Boron, Total 130 ug/l

05/27/2020 Bromacil ND ug/l

05/27/2020 Bromate ND ug/l

05/27/2020 Bromide 850 ug/l

05/27/2020 Bromobenzene ND ug/l

05/27/2020 Bromochloroacetic acid (bcaa) ND ug/l

05/27/2020 Bromochloromethane ND ug/l

05/27/2020 Bromodichloromethane 0.10 ug/l

05/27/2020 Bromodichloromethane ND ug/l

05/27/2020 Bromoform ND ug/l

05/27/2020 Bromomethane ND ug/l

05/27/2020 Butachlor ND ug/l

05/27/2020 Butanal ND ug/l

05/27/2020 Butyl benzyl phthalate ND ug/l

05/27/2020 Cadmium, Dissolved 0.12 ug/l

05/27/2020 Cadmium, Total 0.11 ug/l

05/27/2020 Caffeine 31 ng/l

05/27/2020 Caffeine ND ug/l

05/27/2020 Calcium, Dissolved 181 mg/l

05/27/2020 Calcium, Total 183 mg/l

05/27/2020 Captan ND ug/l

05/27/2020 Carbamazepine 0.090 ng/l

05/27/2020 Carbaryl ND ug/l

05/27/2020 Carbazole ND ug/l

05/27/2020 Carbofuran ND ug/l

05/27/2020 Carbon Disulfide ND ug/l

05/27/2020 Carbon tetrachloride ND ug/l

05/27/2020 Carbonate Alkalinity as CaCO3 ND mg/l

05/27/2020 Chloramben ND ug/l

05/27/2020 Chlorate 93 ug/l



SM-9 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

05/27/2020 Chlordane (tech) ND ug/l

05/27/2020 Chloride, Total 130 mg/l

05/27/2020 Chlorine Residual, Free 0.0020 mg/l

05/27/2020 Chlorine Residual, Free ND mg/l

05/27/2020 Chlorine Residual, Total 0.0080 mg/l

05/27/2020 Chlorite ND ug/l

05/27/2020 Chlorobenzene ND ug/l

05/27/2020 Chloroethane ND ug/l

05/27/2020 Chloroform 0.90 ug/l

05/27/2020 Chloroform ND ug/l

05/27/2020 Chloromethane ND ug/l

05/27/2020 Chlorothalonil ND ug/l

05/27/2020 Chlorpropham ND ug/l

05/27/2020 Chromium 6+ 0.25 ug/l

05/27/2020 Chromium, Dissolved 0.24 ug/l

05/27/2020 Chromium, Total 0.28 ug/l

05/27/2020 Chrysene ND ug/l

05/27/2020 Ciprofloxacin 6.5 ng/l

05/27/2020 cis-1,2-Dichloroethene ND ug/l

05/27/2020 cis-1,3-Dichloropropene ND ug/l

05/27/2020 cis-Nonachlor ND ug/l

05/27/2020 Cobalt, Dissolved 0.071 ug/l

05/27/2020 Cobalt, Total 0.072 ug/l

05/27/2020 Color ND Color Units

05/27/2020 Copper, Dissolved 2.3 ug/l

05/27/2020 Copper, Total 3.0 ug/l

05/27/2020 Cotinine 1.2 ng/l

05/27/2020 Crotonaldehyde ND ug/l

05/27/2020 Cyanazine ND ug/l

05/27/2020 Cyanide, Total ND ug/l

05/27/2020 Cyclohexanone ND ug/l

05/27/2020 d5-EtFOSAA 37.6 ng/l

05/27/2020 d5-EtFOSAA 36.3 ng/l

05/27/2020 Dalapon ND ug/l

05/27/2020 DCPA ND ug/l

05/27/2020 Decachlorobiphenyl 0.0786 ug/l

05/27/2020 Decanal ND ug/l

05/27/2020 DEET 0.80 ng/l

05/27/2020 delta-BHC ND ug/l

05/27/2020 Diazepam ND ng/l

05/27/2020 Diazinon ND ug/l

05/27/2020 Dibenzo (a,h) anthracene ND ug/l

05/27/2020 Dibenzofuran ND ug/l

05/27/2020 Dibromoacetic acid (dbaa) ND ug/l



SM-9 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

05/27/2020 Dibromochloromethane ND ug/l

05/27/2020 Dibromomethane ND ug/l

05/27/2020 Dicamba ND ug/l

05/27/2020 Dichloramine 0.0020 mg/l

05/27/2020 Dichloroacetate 501 ug/l

05/27/2020 Dichloroacetate 528 ug/l

05/27/2020 Dichloroacetic acid (dcaa) ND ug/l

05/27/2020 Dichlorodifluoromethane (Freon 12) ND ug/l

05/27/2020 Dichloroprop ND ug/l

05/27/2020 Diclofenac ND ng/l

05/27/2020 Dieldrin ND ug/l

05/27/2020 Diethyl phthalate ND ug/l

05/27/2020 Diethylstilbestrol ND ng/l

05/27/2020 Di-isopropyl ether ND ug/l

05/27/2020 Dimethoate ND ug/l

05/27/2020 Dimethyl phthalate ND ug/l

05/27/2020 Di-n-butyl phthalate 0.19 ug/l

05/27/2020 Di-n-butyl phthalate ND ug/l

05/27/2020 Di-n-octyl phthalate ND ug/l

05/27/2020 Dinoseb ND ug/l

05/27/2020 Diphenamid ND ug/l

05/27/2020 Diquat ND ug/l

05/27/2020 Disulfoton ND ug/l

05/27/2020 Diuron ND ug/l

05/27/2020 E. coli ND MPN/100ml

05/27/2020 Endosulfan I ND ug/l

05/27/2020 Endosulfan II ND ug/l

05/27/2020 Endosulfan sulfate ND ug/l

05/27/2020 Endothall ND ug/l

05/27/2020 Endrin ND ug/l

05/27/2020 Endrin aldehyde ND ug/l

05/27/2020 Endrin ketone ND ug/l

05/27/2020 Epitestosterone ND ng/l

05/27/2020 EPTC ND ug/l

05/27/2020 Estriol ND ng/l

05/27/2020 Estrone ND ng/l

05/27/2020 EtFOSAA ND ng/l

05/27/2020 Ethanol ND mg/l

05/27/2020 Ethion ND ug/l

05/27/2020 Ethyl methacrylate ND ug/l

05/27/2020 Ethyl tert-butyl ether ND ug/l

05/27/2020 Ethylbenzene ND ug/l

05/27/2020 Ethylene glycol ND mg/l

05/27/2020 Fecal Coliform ND MPN/100ml



SM-9 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

05/27/2020 Fluoranthene ND ug/l

05/27/2020 Fluorene ND ug/l

05/27/2020 Fluoride, Total 0.33 mg/l

05/27/2020 Fluoxetine 1.1 ng/l

05/27/2020 Fonofos ND ng/l

05/27/2020 Formaldehyde ND ug/l

05/27/2020 Freon 113 ND ug/l

05/27/2020 Galaxolide (HHCB) 140 ng/l

05/27/2020 gamma-BHC (Lindane) ND ug/l

05/27/2020 gamma-Chlordane ND ug/l

05/27/2020 Gasoline Range Organics 140 ug/l

05/27/2020 Gemfibrozil ND ng/l

05/27/2020 Glyoxal ND ug/l

05/27/2020 Glyphosate ND ug/l

05/27/2020 Gross Alpha 9.58 pCi/L

05/27/2020 Gross Beta 6.7 pCi/L

05/27/2020 HAA5, Total ND ug/l

05/27/2020 Hardness as CaCO3, Total 834 mg/l

05/27/2020 Heptachlor ND ug/l

05/27/2020 Heptachlor epoxide ND ug/l

05/27/2020 Heptanal ND ug/l

05/27/2020 Heterotrophic Plate Count 400 CFU/ml

05/27/2020 Hexachlorobenzene ND ug/l

05/27/2020 Hexachlorobutadiene ND ug/l

05/27/2020 Hexachlorocyclopentadiene ND ug/l

05/27/2020 Hexachloroethane ND ug/l

05/27/2020 Hexanal ND ug/l

05/27/2020 HFPO-DA ND ng/l

05/27/2020 HFPO-DA-13C3 34.6 ng/l

05/27/2020 HFPO-DA-13C3 33.9 ng/l

05/27/2020 HMX ND ug/l

05/27/2020 Hydrazine ND ug/l

05/27/2020 Hydroxide Alkalinity as CaCO3 ND mg/l

05/27/2020 Ibuprofen 1.3 ng/l

05/27/2020 Indeno (1,2,3-cd) pyrene ND ug/l

05/27/2020 Iodide 1.4 ug/l

05/27/2020 Iodomethane ND ug/l

05/27/2020 Iopromide ND ng/l

05/27/2020 Iron, Dissolved ND ug/l

05/27/2020 Iron, Total 34 ug/l

05/27/2020 Isophorone ND ug/l

05/27/2020 Isopropyl alcohol ND mg/l

05/27/2020 Isopropylbenzene ND ug/l

05/27/2020 Langelier Index @ 60 C 0.979 N/A



SM-9 Well Data - Contaminants

COLL DATE ANALYTE RESULT MEASURE

05/27/2020 Langelier Index @ Source Temp 0.486 N/A

05/27/2020 Lead, Dissolved 0.20 ug/l

05/27/2020 Lead, Total 0.93 ug/l

05/27/2020 Linuron ND ug/l

05/27/2020 Lithium, Dissolved ND ug/l

05/27/2020 Lithium, Total ND ug/l

05/27/2020 m,p-Xylene ND ug/l

05/27/2020 Magnesium, Dissolved 91.2 mg/l

05/27/2020 Magnesium, Total 91.5 mg/l

05/27/2020 Manganese, Dissolved 3.5 ug/l

05/27/2020 Manganese, Total 3.4 ug/l

05/27/2020 MBAS ND mg/l

05/27/2020 m-Dichlorobenzene ND ug/l

05/27/2020 MeFOSAA ND ng/l

05/27/2020 Meprobamate ND ng/l

05/27/2020 Mercury, Dissolved ND ug/l

05/27/2020 Mercury, Total 0.017 ug/l

05/27/2020 Methacrylonitrile ND ug/l

05/27/2020 Methadone ND ng/l

05/27/2020 Methanol ND mg/l

05/27/2020 Methiocarb ND ug/l

05/27/2020 Methomyl ND ug/l

05/27/2020 Methoxychlor ND ug/l

05/27/2020 Methyl Glyoxal ND ug/l

05/27/2020 Methyl methacrylate ND ug/l

05/27/2020 Methyl tert-butyl ether (MTBE) ND ug/l

05/27/2020 Methylene chloride ND ug/l

05/27/2020 Methylene chloride ND ug/l

05/27/2020 Metolachlor ND ug/l

05/27/2020 Metolachlor ESA ND ng/l

05/27/2020 Metolachlor OA ND ng/l

05/27/2020 Metribuzin ND ug/l

05/27/2020 Mirex ND ug/l

05/27/2020 Molinate ND ug/l

05/27/2020 Molybdenum, Dissolved 8.3 ug/l

05/27/2020 Molybdenum, Total 8.2 ug/l

05/27/2020 Monobromoacetic acid (mbaa) ND ug/l

05/27/2020 Monochloramine 0.0040 mg/l

05/27/2020 Monochloroacetic acid (mcaa) ND ug/l

05/27/2020 Monomethylhydrazine (MMH) ND ug/l

05/27/2020 Morphine 0.58 ng/l

05/27/2020 Naphthalene ND ug/l

05/27/2020 Naproxen 1.1 ng/l

05/27/2020 n-Butylbenzene ND ug/l
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COLL DATE ANALYTE RESULT MEASURE

05/27/2020 NDMA-d6 20.0 ng/l

05/27/2020 Nickel, Dissolved 0.90 ug/l

05/27/2020 Nickel, Total 0.95 ug/l

05/27/2020 Nitrate as N 3.3 mg/l

05/27/2020 Nitrite as N ND ug/l

05/27/2020 Nitrobenzene ND ug/l

05/27/2020 Nitrobenzene-d5 22.0 ug/l

05/27/2020 N-Nitrosodiethylamine ND ng/l

05/27/2020 N-Nitrosodimethylamine ND ug/l

05/27/2020 N-Nitrosodi-n-butylamine ND ng/l

05/27/2020 N-Nitrosodi-n-propylamine ND ug/l

05/27/2020 N-Nitrosodiphenylamine ND ug/l

05/27/2020 N-Nitrosomethylethylamine ND ng/l

05/27/2020 N-Nitrosomorpholine 39 ng/l

05/27/2020 N-Nitrosopiperidine ND ng/l

05/27/2020 N-Nitrosopyrrolidine ND ng/l

05/27/2020 NO2+NO3 as N 3300 ug/l

05/27/2020 Nonanal ND ug/l

05/27/2020 Nonylphenol ND ng/l

05/27/2020 Nonylphenol diethoxylate ND ng/l

05/27/2020 Nonylphenol monoethoxylate ND ng/l

05/27/2020 n-Propylbenzene ND ug/l

05/27/2020 n-Propylbenzene ND ug/l

05/27/2020 o-Dichlorobenzene ND ug/l

05/27/2020 o-Dichlorobenzene ND ug/l

05/27/2020 Oil & Grease (HEM) ND mg/l

05/27/2020 o-Phosphate as P 0.098 mg/l

05/27/2020 Oxamyl ND ug/l

05/27/2020 Oxybenzone 4.1 ng/l

05/27/2020 o-Xylene ND ug/l

05/27/2020 Paraquat ND ug/l

05/27/2020 PBDE-100 ND ng/l

05/27/2020 PBDE-138 ND ng/l

05/27/2020 PBDE-153 ND ng/l

05/27/2020 PBDE-154 ND ng/l

05/27/2020 PBDE-17 ND ng/l

05/27/2020 PBDE-28 ND ng/l

05/27/2020 PBDE-47 ND ng/l

05/27/2020 PBDE-49 ND ng/l

05/27/2020 PBDE-85 ND ng/l

05/27/2020 PBDE-99 ND ng/l

05/27/2020 PCBs, Total ND ug/l

05/27/2020 p-Dichlorobenzene ND ug/l

05/27/2020 Pentachloroethane ND ug/l
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05/27/2020 Pentachloronitrobenzene (PCNB) ND ug/l

05/27/2020 Pentachlorophenol ND ug/l

05/27/2020 Pentanal ND ug/l

05/27/2020 Perchlorate ND ug/l

05/27/2020 Perylene-d12 204 ng/l

05/27/2020 Perylene-d12 4.42 ug/l

05/27/2020 PFBS 5.1 ng/l

05/27/2020 PFBS ND ng/l

05/27/2020 PFDA ND ng/l

05/27/2020 PFDA ND ng/l

05/27/2020 PFDoA ND ng/l

05/27/2020 PFHpA 2.5 ng/l

05/27/2020 PFHpA ND ng/l

05/27/2020 PFHxA 12 ng/l

05/27/2020 PFHxA ND ng/l

05/27/2020 PFHxS 4.7 ng/l

05/27/2020 PFHxS ND ng/l

05/27/2020 PFNA 0.62 ng/l

05/27/2020 PFNA 0.94 ng/l

05/27/2020 PFOA 2.9 ng/l

05/27/2020 PFOA 0.52 ng/l

05/27/2020 PFOS ND ng/l

05/27/2020 PFTeDA ND ng/l

05/27/2020 PFTrDA ND ng/l

05/27/2020 PFUnA ND ng/l

05/27/2020 pH 7.15 Units

05/27/2020 pH 7.05 pH Units

05/27/2020 Phenanthrene ND ug/l

05/27/2020 Phenanthrene ND ug/l

05/27/2020 Phenol ND ug/l

05/27/2020 Phenol-d5 20.8 ug/l

05/27/2020 Phenytoin (Dilantin) ND ng/l

05/27/2020 Phosphorus as PO4, Total 0.26 mg/l

05/27/2020 Picloram ND ug/l

05/27/2020 p-Isopropyltoluene ND ug/l

05/27/2020 Potassium, Dissolved 3.0 mg/l

05/27/2020 Potassium, Total 3.0 mg/l

05/27/2020 Praziquantel ND ng/l

05/27/2020 Primidone 3.4 ng/l

05/27/2020 Progesterone ND ng/l

05/27/2020 Prometon ND ug/l

05/27/2020 Prometryn ND ug/l

05/27/2020 Propachlor ND ug/l

05/27/2020 Propanal ND ug/l
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05/27/2020 Propoxur (Baygon) ND ug/l

05/27/2020 Pyrene ND ug/l

05/27/2020 Pyridine ND ug/l

05/27/2020 Quinoline ND ng/l

05/27/2020 Radium-226 0.000 pCi/L dry

05/27/2020 Radium-228 0.683 pCi/L dry

05/27/2020 RDX ND ug/l

05/27/2020 Salicylic Acid 850 ng/l

05/27/2020 sec-Butylbenzene ND ug/l

05/27/2020 Selenium, Dissolved 4.4 ug/l

05/27/2020 Selenium, Total 4.2 ug/l

05/27/2020 Silica as SiO2, Dissolved 32 mg/l

05/27/2020 Silica as SiO2, Total 32 mg/l

05/27/2020 Silver, Dissolved ND ug/l

05/27/2020 Silver, Total ND ug/l

05/27/2020 Simazine ND ug/l

05/27/2020 Sodium, Dissolved 74 mg/l

05/27/2020 Sodium, Total 74 mg/l

05/27/2020 Specific Conductance (EC) 1800 umhos/cm

05/27/2020 Strontium-90 0.255 pCi/L dry

05/27/2020 Styrene ND ug/l

05/27/2020 Sucralose 9.3 ng/l

05/27/2020 Sulfamethoxazole 0.26 ng/l

05/27/2020 Sulfate as SO4 320 mg/l

05/27/2020 Sulfide, Soluble ND mg/l

05/27/2020 TCEP ND ng/l

05/27/2020 TCPP ND ng/l

05/27/2020 TDCPP 3.4 ng/l

05/27/2020 Temperature, Degrees C 21.0 °C

05/27/2020 Tentatively Identified Compounds ND ug/l

05/27/2020 Terbacil ND ug/l

05/27/2020 Terbufos ND ng/l

05/27/2020 Terphenyl-d14 25.8 ug/l

05/27/2020 Tert-amyl methyl ether ND ug/l

05/27/2020 Tert-butyl alcohol ND ug/l

05/27/2020 tert-Butylbenzene ND ug/l

05/27/2020 Testosterone ND ng/l

05/27/2020 Tetrachloroethene 41 ug/l

05/27/2020 Tetrachloroethene ND ug/l

05/27/2020 Tetrachloroethylene (TIC) 12 ug/l

05/27/2020 Tetrachloro-meta-xylene 0.0809 ug/l

05/27/2020 Tetrahydrofuran ND ug/l

05/27/2020 Tetryl ND ug/l

05/27/2020 Thallium, Dissolved ND ug/l
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05/27/2020 Thallium, Total ND ug/l

05/27/2020 Thiobencarb ND ug/l

05/27/2020 THMs, Total 0.90 ug/l

05/27/2020 Thorium, Dissolved ND ug/l

05/27/2020 Thorium, Total ND ug/l

05/27/2020 Threshold Odor Number 2.0 T.O.N.

05/27/2020 Toluene ND ug/l

05/27/2020 Toluene-d8 49.1 ug/l

05/27/2020 Total Anions 19 meq/l

05/27/2020 Total Cations 20 meq/l

05/27/2020 Total Coliform 2.2 MPN/100ml

05/27/2020 Total Dissolved Solids 1200 mg/l

05/27/2020 Total Hardness as CaCO3 834 mg/l

05/27/2020 Total Organic Carbon (TOC) 0.51 mg/l

05/27/2020 Total Settleable Solids ND ml/l/hr

05/27/2020 Total Suspended Solids 0.2 mg/l

05/27/2020 Toxaphene ND ug/l

05/27/2020 trans-1,2-Dichloroethene ND ug/l

05/27/2020 trans-1,3-Dichloropropene ND ug/l

05/27/2020 trans-1,4-Dichloro-2-butene ND ug/l

05/27/2020 Trichloroacetic acid (tcaa) ND ug/l

05/27/2020 Trichloroethene ND ug/l

05/27/2020 Trichlorofluoromethane ND ug/l

05/27/2020 Triclosan ND ng/l

05/27/2020 Trifluralin ND ug/l

05/27/2020 Trimethoprim ND ng/l

05/27/2020 Triphenyl phosphate 299 ng/l

05/27/2020 Trithion ND ug/l

05/27/2020 Tritium 57.5 pCi/L dry

05/27/2020 Turbidity 0.050 NTU

05/27/2020 Unknown #1 (possible alkane MW=140) 9.7 ug/l

05/27/2020 Unknown #1 (possible ester MW=368) 2.8 ug/l

05/27/2020 Unknown #2 (possible alkane MW=158) 8.8 ug/l

05/27/2020 Uranium Rad 14 pCi/L

05/27/2020 UV 254 0.009 1/cm

05/27/2020 Vanadium, Dissolved 3.5 ug/l

05/27/2020 Vanadium, Total 3.6 ug/l

05/27/2020 Vinyl acetate ND ug/l

05/27/2020 Vinyl chloride ND ug/l

05/27/2020 Xylenes, Total ND ug/l

05/27/2020 Zinc, Dissolved 84 ug/l

05/27/2020 Zinc, Total 73 ug/l

05/27/2020 Zinc, Total 73 ug/l



ARC-4 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Manganese Total ICAP 0.014 mg/L 1/4/2018 0.002

Iron Total ICAP 0.037 mg/L 1/4/2018 0.02

Carbon disulfide 0.11 ug/L 8/8/2019 J 0.5

Chloroform (Trichloromethane) 0.64 ug/L 8/8/2019 0.5

Total THM 0.64 ug/L 8/9/2019 0.5

Chloroform (Trichloromethane) 0.74 ug/L 8/17/2018 0.5

Total THM 0.74 ug/L 8/17/2018 0.5

1,2,3-Trichloropropane NA ug/L 3/1/2020 5

1,2,3-Trichloropropane NA ug/L 2/1/2020 5

1,2,3-Trichloropropane NA ug/L 1/1/2020 5

1,2,3-Trichloropropane NA ug/L 12/1/2019 5

1,2,3-Trichloropropane NA ug/L 11/1/2019 5

1,2,3-Trichloropropane NA ug/L 10/1/2019 5

1,2,3-Trichloropropane NA ug/L 9/1/2019 5

1,2,3-Trichloropropane NA ug/L 8/1/2019 5

1,2,3-Trichloropropane NA ug/L 7/1/2019 5

1,2,3-Trichloropropane NA ug/L 6/1/2019 5

1,2,3-Trichloropropane NA ug/L 5/1/2019 5

1,2,3-Trichloropropane NA ug/L 4/1/2019 5

1,2,3-Trichloropropane NA ug/L 3/1/2019 5

1,2,3-Trichloropropane NA ug/L 2/1/2019 5

1,2,3-Trichloropropane NA ug/L 1/1/2019 5

1,2,3-Trichloropropane NA ug/L 12/1/2018 5

1,2,3-Trichloropropane NA ug/L 11/1/2018 5

1,2,3-Trichloropropane NA ug/L 10/1/2018 5

1,2,3-Trichloropropane NA ug/L 9/1/2018 5

1,2,3-Trichloropropane NA ug/L 8/6/2018 5

1,2,3-Trichloropropane NA ug/L 7/2/2018 5

1,2,3-Trichloropropane NA ug/L 6/4/2018 5

1,2,3-Trichloropropane NA ug/L 5/22/2018 5

1,2,3-Trichloropropane NA ug/L 4/18/2018 5

1,2,3-Trichloropropane NA ug/L 3/29/2018 5

1,4 - Dioxane NA ug/L 1/6/2020 0.5

1,4 - Dioxane NA ug/L 10/7/2019 0.5

1,4 - Dioxane NA ug/L 7/1/2019 0.5

1,4 - Dioxane NA ug/L 4/1/2019 0.5

1,4 - Dioxane NA ug/L 1/7/2019 0.5

1,4 - Dioxane NA ug/L 10/1/2018 0.5

1,4 - Dioxane NA ug/L 7/2/2018 0.5

1,4 - Dioxane NA ug/L 4/2/2018 0.5

1,4 - Dioxane NA ug/L 1/2/2018 0.5

1,4 - Dioxane NA ug/L 10/2/2017 0.5



ARC-4 Well Data - Contaminants

Analyte Result Units Date Notes MRL

1,4 - Dioxane NA ug/L 7/24/2017 0.5

1,4 - Dioxane NA ug/L 4/24/2017 0.5

1,4 - Dioxane NA ug/L 1/23/2017 0.5

1,2,3-Trichloropropane ND ug/L 8/9/2019 0.5

1,2,3-Trichloropropane ND ug/L 8/8/2019 0.005

1,2,3-Trichloropropane ND ug/L 8/17/2018 0.5

Alachlor (Alanex) ND ug/L 11/16/2018 0.05

Alachlor (Alanex) ND ug/L 8/24/2018 0.05

Alachlor (Alanex) ND ug/L 11/8/2018 0.1

Alachlor (Alanex) ND ug/L 8/8/2018 0.1

Tetrachloroethylene (PCE) ND ug/L 3/1/2020 0.5

Tetrachloroethylene (PCE) ND ug/L 2/1/2020 0.5

Tetrachloroethylene (PCE) ND ug/L 1/1/2020 0.5

Tetrachloroethylene (PCE) ND ug/L 12/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 11/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 10/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 9/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 8/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 7/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 6/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 5/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 4/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 3/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 2/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 1/1/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 12/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 11/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 10/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 9/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 8/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 7/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 6/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 5/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 4/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 3/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 2/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 1/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 12/4/2017 0.5

Tetrachloroethylene (PCE) ND ug/L 11/6/2017 0.5

Tetrachloroethylene (PCE) ND ug/L 10/2/2017 0.5

Tetrachloroethylene (PCE) ND ug/L 9/5/2017 0.5

Tetrachloroethylene (PCE) ND ug/L 8/28/2017 0.5



ARC-4 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Tetrachloroethylene (PCE) ND ug/L 7/24/2017 0.5

Tetrachloroethylene (PCE) ND ug/L 6/26/2017 0.5

Tetrachloroethylene (PCE) ND ug/L 5/22/2017 0.5

Tetrachloroethylene (PCE) ND ug/L 4/24/2017 0.5

Tetrachloroethylene (PCE) Offline ug/L 3/27/2017 0.5

Tetrachloroethylene (PCE) Offline ug/L 2/27/2017 0.5

Tetrachloroethylene (PCE) Offline ug/L 1/23/2017 0.5

Tetrachloroethylene (PCE) ND ug/L 8/9/2019 0.5

Tetrachloroethylene (PCE) ND ug/L 8/17/2018 0.5

Trichloroethylene (TCE) ND ug/L 3/1/2020 0.5

Trichloroethylene (TCE) ND ug/L 2/1/2020 0.5

Trichloroethylene (TCE) ND ug/L 1/1/2020 0.5

Trichloroethylene (TCE) ND ug/L 12/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 11/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 10/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 9/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 8/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 7/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 6/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 5/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 4/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 3/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 2/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 1/1/2019 0.5

Trichloroethylene (TCE) ND ug/L 12/1/2018 0.5

Trichloroethylene (TCE) ND ug/L 11/1/2018 0.5

Trichloroethylene (TCE) ND ug/L 10/1/2018 0.5

Trichloroethylene (TCE) ND ug/L 9/1/2018 0.5

Trichloroethylene (TCE) ND ug/L 8/1/2018 0.5

Trichloroethylene (TCE) ND ug/L 7/1/2018 0.5

Trichloroethylene (TCE) ND ug/L 6/1/2018 0.5

Trichloroethylene (TCE) ND ug/L 5/1/2018 0.5

Trichloroethylene (TCE) ND ug/L 4/1/2018 0.5

Cyanide ND mg/L 8/14/2018 0.025

Surfactants ND mg/L 8/8/2018 0.1

1,1,1,2-Tetrachloroethane ND ug/L 8/9/2019 0.5

1,1,1-Trichloroethane ND ug/L 8/9/2019 0.5

1,1,2,2-Tetrachloroethane ND ug/L 8/9/2019 0.5

1,1,2-Trichloroethane ND ug/L 8/9/2019 0.5

1,1-Dichloroethane ND ug/L 8/9/2019 0.5

1,1-Dichloroethylene ND ug/L 8/9/2019 0.5

1,1-Dichloropropene ND ug/L 8/9/2019 0.5



ARC-4 Well Data - Contaminants

Analyte Result Units Date Notes MRL

1,2,3-Trichlorobenzene ND ug/L 8/9/2019 0.5

Trichloroethylene (TCE) ND ug/L 3/1/2018 0.5

1,2,4-Trichlorobenzene ND ug/L 8/9/2019 0.5

1,2,4-Trimethylbenzene ND ug/L 8/9/2019 0.5

1,2-Dichloroethane ND ug/L 8/9/2019 0.5

1,2-Dichloropropane ND ug/L 8/9/2019 0.5

1,3,5-Trimethylbenzene ND ug/L 8/9/2019 0.5

1,3-Dichloropropane ND ug/L 8/9/2019 0.5

2,2-Dichloropropane ND ug/L 8/8/2019 0.5

2-Butanone (MEK) ND ug/L 8/8/2019 5

4-Methyl-2-Pentanone (MIBK) ND ug/L 8/8/2019 5

Benzene ND ug/L 8/8/2019 0.5

Bromobenzene ND ug/L 8/8/2019 0.5

Bromochloromethane ND ug/L 8/8/2019 0.5

Bromodichloromethane ND ug/L 8/8/2019 0.5

Bromoethane ND ug/L 8/8/2019 0.5

Bromoform ND ug/L 8/8/2019 0.5

Carbon Tetrachloride ND ug/L 8/8/2019 0.5

Chlorobenzene ND ug/L 8/8/2019 0.5

Chlorodibromomethane ND ug/L 8/8/2019 0.5

Chloroethane ND ug/L 8/8/2019 0.5

Chloromethane(Methyl Chloride) ND ug/L 8/8/2019 0.5

cis-1,2-Dichloroethylene ND ug/L 8/8/2019 0.5

cis-1,3-Dichloropropene ND ug/L 8/8/2019 0.5

Dibromomethane ND ug/L 8/8/2019 0.5

Dichlorodifluoromethane ND ug/L 8/8/2019 0.5

Dichloromethane ND ug/L 8/8/2019 0.5

Di-isopropyl ether ND ug/L 8/8/2019 3

Ethyl benzene ND ug/L 8/8/2019 0.5

Hexachlorobutadiene ND ug/L 8/8/2019 0.5

Isopropylbenzene ND ug/L 8/8/2019 0.5

m,p-Xylenes ND ug/L 8/8/2019 0.5

m-Dichlorobenzene (1,3-DCB) ND ug/L 8/8/2019 0.5

Methyl Tert-butyl ether (MTBE) ND ug/L 8/8/2019 0.5

Naphthalene ND ug/L 8/8/2019 0.5

n-Butylbenzene ND ug/L 8/8/2019 0.5

n-Propylbenzene ND ug/L 8/8/2019 0.5

o-Chlorotoluene ND ug/L 8/8/2019 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 8/8/2019 0.5

o-Xylene ND ug/L 8/8/2019 0.5

p-Chlorotoluene ND ug/L 8/9/2019 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 8/9/2019 0.5



ARC-4 Well Data - Contaminants

Analyte Result Units Date Notes MRL

p-Isopropyltoluene ND ug/L 8/9/2019 0.5

sec-Butylbenzene ND ug/L 8/9/2019 0.5

Styrene ND ug/L 8/9/2019 0.5

tert-amyl Methyl Ether ND ug/L 8/9/2019 3

tert-Butyl Ethyl Ether ND ug/L 8/9/2019 3

tert-Butylbenzene ND ug/L 8/9/2019 0.5

Trichloroethylene (TCE) ND ug/L 2/1/2018 0.5

Toluene ND ug/L 8/9/2019 0.5

Total 1,3-Dichloropropene ND ug/L 8/9/2019 0.5

Total xylenes ND ug/L 8/9/2019 0.5

trans-1,2-Dichloroethylene ND ug/L 8/9/2019 0.5

trans-1,3-Dichloropropene ND ug/L 8/9/2019 0.5

Trichloroethylene (TCE) ND ug/L 1/1/2018 0.5

Trichlorofluoromethane ND ug/L 8/9/2019 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 8/9/2019 0.5

Vinyl chloride (VC) ND ug/L 8/9/2019 0.3

Trichloroethylene (TCE) ND ug/L 12/4/2017 0.5

Trichloroethylene (TCE) ND ug/L 11/6/2017 0.5

Chlordane ND ug/L 11/8/2018 0.1

Endrin ND ug/L 11/8/2018 0.01

Heptachlor ND ug/L 11/8/2018 0.01

Heptachlor Epoxide ND ug/L 11/8/2018 0.01

Lindane (gamma-BHC) ND ug/L 11/8/2018 0.01

Methoxychlor ND ug/L 11/8/2018 0.05

PCB 1016 Aroclor ND ug/L 11/8/2018 0.08

PCB 1221 Aroclor ND ug/L 11/8/2018 0.1

PCB 1232 Aroclor ND ug/L 11/8/2018 0.1

PCB 1242 Aroclor ND ug/L 11/8/2018 0.1

PCB 1248 Aroclor ND ug/L 11/8/2018 0.1

PCB 1254 Aroclor ND ug/L 11/8/2018 0.1

PCB 1260 Aroclor ND ug/L 11/8/2018 0.1

Total PCBs ND ug/L 11/8/2018 0.1

Toxaphene ND ug/L 11/8/2018 0.5

2,4,5-TP (Silvex) ND ug/L 11/16/2018 0.2

2,4-D ND ug/L 11/16/2018 0.1

Bentazon ND ug/L 11/16/2018 0.5

Dalapon ND ug/L 11/16/2018 1

Dinoseb ND ug/L 11/16/2018 0.2

Pentachlorophenol ND ug/L 11/16/2018 0.04

Picloram ND ug/L 11/16/2018 0.1

Dibromochloropropane (DBCP) ND ug/L 11/9/2018 0.01

Ethylene Dibromide (EDB) ND ug/L 11/9/2018 0.01



ARC-4 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Trichloroethylene (TCE) ND ug/L 10/2/2017 0.5

Atrazine ND ug/L 11/16/2018 0.05

Benzo(a)pyrene ND ug/L 11/16/2018 0.02

Di-(2-Ethylhexyl)adipate ND ug/L 11/16/2018 0.6

Di(2-Ethylhexyl)phthalate ND ug/L 11/16/2018 0.6

Hexachlorobenzene ND ug/L 11/16/2018 0.05

Hexachlorocyclopentadiene ND ug/L 11/16/2018 0.05

Molinate ND ug/L 11/16/2018 0.1

Simazine ND ug/L 11/16/2018 0.05

Thiobencarb (ELAP) ND ug/L 11/16/2018 0.2

Endothall ND ug/L 11/8/2018 20

Glyphosate ND ug/L 11/10/2018 6

Carbofuran (Furadan) ND ug/L 11/8/2018 0.5

Oxamyl (Vydate) ND ug/L 11/8/2018 0.5

Diquat ND ug/L 11/9/2018 0.4

Trichloroethylene (TCE) ND ug/L 9/5/2017 0.5

Chlordane ND ug/L 8/8/2018 0.1

Endrin ND ug/L 8/8/2018 0.01

Lindane (gamma-BHC) ND ug/L 8/8/2018 0.01

Methoxychlor ND ug/L 8/8/2018 0.05

Toxaphene ND ug/L 8/8/2018 0.5

2,4-D ND ug/L 8/15/2018 0.1

Bentazon ND ug/L 8/15/2018 0.5

Dinoseb ND ug/L 8/15/2018 0.2

Pentachlorophenol ND ug/L 8/15/2018 0.04

Dibromochloropropane (DBCP) ND ug/L 8/18/2018 0.01

Ethylene Dibromide (EDB) ND ug/L 8/18/2018 0.01

Trichloroethylene (TCE) ND ug/L 8/28/2017 0.5

Atrazine ND ug/L 8/24/2018 0.05

Di(2-Ethylhexyl)phthalate ND ug/L 8/24/2018 0.6

Simazine ND ug/L 8/24/2018 0.05

Thiobencarb (ELAP) ND ug/L 8/24/2018 0.2

Endothall ND ug/L 8/10/2018 20

Glyphosate ND ug/L 8/10/2018 6

Carbofuran (Furadan) ND ug/L 8/8/2018 0.5

Oxamyl (Vydate) ND ug/L 8/8/2018 0.5

Diquat ND ug/L 8/9/2018 0.4

Perchlorate ND ug/L 8/10/2018 2

1,1,1,2-Tetrachloroethane ND ug/L 8/17/2018 0.5

1,1,1-Trichloroethane ND ug/L 8/17/2018 0.5

1,1,2,2-Tetrachloroethane ND ug/L 8/17/2018 0.5

1,1,2-Trichloroethane ND ug/L 8/17/2018 0.5



ARC-4 Well Data - Contaminants

Analyte Result Units Date Notes MRL

1,1-Dichloroethane ND ug/L 8/17/2018 0.5

1,1-Dichloroethylene ND ug/L 8/17/2018 0.5

1,1-Dichloropropene ND ug/L 8/17/2018 0.5

1,2,3-Trichlorobenzene ND ug/L 8/17/2018 0.5

Trichloroethylene (TCE) ND ug/L 7/24/2017 0.5

1,2,4-Trichlorobenzene ND ug/L 8/17/2018 0.5

1,2,4-Trimethylbenzene ND ug/L 8/17/2018 0.5

1,2-Dichloroethane ND ug/L 8/17/2018 0.5

1,2-Dichloropropane ND ug/L 8/17/2018 0.5

1,3,5-Trimethylbenzene ND ug/L 8/17/2018 0.5

1,3-Dichloropropane ND ug/L 8/17/2018 0.5

2,2-Dichloropropane ND ug/L 8/17/2018 0.5

2-Butanone (MEK) ND ug/L 8/17/2018 5

Benzene ND ug/L 8/17/2018 0.5

Bromobenzene ND ug/L 8/17/2018 0.5

Bromochloromethane ND ug/L 8/17/2018 0.5

Bromodichloromethane ND ug/L 8/17/2018 0.5

Bromoethane ND ug/L 8/17/2018 0.5

Bromoform ND ug/L 8/17/2018 0.5

Bromomethane (Methyl Bromide) ND ug/L 8/17/2018 0.5

Carbon disulfide ND ug/L 8/17/2018 0.5

Carbon Tetrachloride ND ug/L 8/17/2018 0.5

Chlorobenzene ND ug/L 8/17/2018 0.5

Chlorodibromomethane ND ug/L 8/17/2018 0.5

Chloroethane ND ug/L 8/17/2018 0.5

Chloromethane(Methyl Chloride) ND ug/L 8/17/2018 0.5

cis-1,2-Dichloroethylene ND ug/L 8/17/2018 0.5

cis-1,3-Dichloropropene ND ug/L 8/17/2018 0.5

Dibromomethane ND ug/L 8/17/2018 0.5

Dichloromethane ND ug/L 8/17/2018 0.5

Di-isopropyl ether ND ug/L 8/17/2018 3

Ethyl benzene ND ug/L 8/17/2018 0.5

Hexachlorobutadiene ND ug/L 8/17/2018 0.5

Isopropylbenzene ND ug/L 8/17/2018 0.5

m,p-Xylenes ND ug/L 8/17/2018 0.5

m-Dichlorobenzene (1,3-DCB) ND ug/L 8/17/2018 0.5

Methyl Tert-butyl ether (MTBE) ND ug/L 8/17/2018 0.5

Naphthalene ND ug/L 8/17/2018 0.5

n-Butylbenzene ND ug/L 8/17/2018 0.5

n-Propylbenzene ND ug/L 8/17/2018 0.5

o-Chlorotoluene ND ug/L 8/17/2018 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 8/17/2018 0.5



ARC-4 Well Data - Contaminants

Analyte Result Units Date Notes MRL

o-Xylene ND ug/L 8/17/2018 0.5

p-Chlorotoluene ND ug/L 8/17/2018 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 8/17/2018 0.5

p-Isopropyltoluene ND ug/L 8/17/2018 0.5

sec-Butylbenzene ND ug/L 8/17/2018 0.5

Styrene ND ug/L 8/17/2018 0.5

tert-amyl Methyl Ether ND ug/L 8/17/2018 3

tert-Butyl Ethyl Ether ND ug/L 8/17/2018 3

tert-Butylbenzene ND ug/L 8/17/2018 0.5

Trichloroethylene (TCE) ND ug/L 6/26/2017 0.5

Toluene ND ug/L 8/17/2018 0.5

Total 1,3-Dichloropropene ND ug/L 8/17/2018 0.5

Total xylenes ND ug/L 8/17/2018 0.5

trans-1,2-Dichloroethylene ND ug/L 8/17/2018 0.5

trans-1,3-Dichloropropene ND ug/L 8/17/2018 0.5

Trichloroethylene (TCE) ND ug/L 5/22/2017 0.5

Trichlorofluoromethane ND ug/L 8/17/2018 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 8/17/2018 0.5

Vinyl chloride (VC) ND ug/L 8/17/2018 0.3

Dichlorodifluoromethane ND (LK) ug/L 8/17/2018 0.5

Bromomethane (Methyl Bromide) ND (LM) ug/L 8/8/2019 0.5

4-Methyl-2-Pentanone (MIBK) ND (VC) ug/L 8/17/2018 5

Trichloroethylene (TCE) ND ug/L 4/24/2017 0.5

Trichloroethylene (TCE) Offline ug/L 3/27/2017 0.5

Trichloroethylene (TCE) Offline ug/L 2/27/2017 0.5

Trichloroethylene (TCE) Offline ug/L 1/23/2017 0.5

Trichloroethylene (TCE) ND ug/L 8/9/2019 0.5

Trichloroethylene (TCE) ND ug/L 8/17/2018 0.5



ARC-5 Well Data - Contaminants

Analyte ARC 4 Units Date Notes

Manganese Total ICAP 0.046 mg/L 1/4/2018

Iron Total ICAP 0.047 mg/L 1/4/2018

Dichlorodifluoromethane 0.1 ug/L 8/9/2019 J

Carbon disulfide 0.13 ug/L 8/9/2019 J

Bromoform 0.21 ug/L 8/9/2019 J

Chlorodibromomethane 0.26 ug/L 8/9/2019 J

trans-1,3-Dichloropropene 0.28 ug/L 8/9/2019 J

Chloroform (Trichloromethane) 0.32 ug/L 8/9/2019 J

1,2,3-Trichloropropane NA ug/L 3/1/2020

1,2,3-Trichloropropane NA ug/L 2/1/2020

1,2,3-Trichloropropane NA ug/L 1/1/2020

1,2,3-Trichloropropane NA ug/L 12/1/2019

1,2,3-Trichloropropane NA ug/L 11/1/2019

1,2,3-Trichloropropane NA ug/L 10/1/2019

1,2,3-Trichloropropane NA ug/L 9/1/2019

1,2,3-Trichloropropane NA ug/L 8/1/2019

1,2,3-Trichloropropane NA ug/L 7/1/2019

1,2,3-Trichloropropane NA ug/L 6/1/2019

1,2,3-Trichloropropane NA ug/L 5/1/2019

1,2,3-Trichloropropane NA ug/L 4/1/2019

1,2,3-Trichloropropane NA ug/L 3/1/2019

1,2,3-Trichloropropane NA ug/L 2/1/2019

1,2,3-Trichloropropane NA ug/L 1/1/2019

1,2,3-Trichloropropane NA ug/L 12/1/2018

1,2,3-Trichloropropane NA ug/L 11/1/2018

1,2,3-Trichloropropane NA ug/L 10/1/2018

1,2,3-Trichloropropane NA ug/L 9/1/2018

1,2,3-Trichloropropane NA ug/L 8/6/2018

1,2,3-Trichloropropane NA ug/L 7/2/2018

1,2,3-Trichloropropane NA ug/L 6/4/2018

1,2,3-Trichloropropane NA ug/L 5/22/2018

1,2,3-Trichloropropane NA ug/L 4/18/2018

1,2,3-Trichloropropane NA ug/L 3/29/2018

1,4 - Dioxane NA ug/L 1/6/2020

1,4 - Dioxane NA ug/L 10/7/2019

1,4 - Dioxane NA ug/L 7/1/2019

1,4 - Dioxane NA ug/L 4/1/2019

1,4 - Dioxane NA ug/L 1/7/2019

1,4 - Dioxane NA ug/L 10/1/2018

1,4 - Dioxane NA ug/L 7/2/2018

1,4 - Dioxane NA ug/L 4/2/2018

1,4 - Dioxane NA ug/L 1/2/2018



ARC-5 Well Data - Contaminants

Analyte ARC 4 Units Date Notes

1,4 - Dioxane NA ug/L 10/2/2017

1,4 - Dioxane NA ug/L 7/24/2017

1,4 - Dioxane NA ug/L 4/24/2017

1,4 - Dioxane NA ug/L 1/23/2017

Tetrachloroethylene (PCE) ND ug/L 3/1/2020

Tetrachloroethylene (PCE) ND ug/L 2/1/2020

Tetrachloroethylene (PCE) ND ug/L 1/1/2020

Tetrachloroethylene (PCE) ND ug/L 12/1/2019

Tetrachloroethylene (PCE) ND ug/L 11/1/2019

Tetrachloroethylene (PCE) ND ug/L 10/1/2019

Tetrachloroethylene (PCE) ND ug/L 9/1/2019

Tetrachloroethylene (PCE) ND ug/L 8/1/2019

Tetrachloroethylene (PCE) ND ug/L 7/1/2019

Tetrachloroethylene (PCE) ND ug/L 6/1/2019

Tetrachloroethylene (PCE) ND ug/L 5/1/2019

Tetrachloroethylene (PCE) ND ug/L 4/1/2019

Tetrachloroethylene (PCE) ND ug/L 3/1/2019

Tetrachloroethylene (PCE) ND ug/L 2/1/2019

Tetrachloroethylene (PCE) ND ug/L 1/1/2019

Tetrachloroethylene (PCE) ND ug/L 12/1/2018

Tetrachloroethylene (PCE) ND ug/L 11/1/2018

Tetrachloroethylene (PCE) ND ug/L 10/1/2018

Tetrachloroethylene (PCE) ND ug/L 9/1/2018

Tetrachloroethylene (PCE) ND ug/L 8/1/2018

Tetrachloroethylene (PCE) ND ug/L 7/1/2018

Tetrachloroethylene (PCE) ND ug/L 6/1/2018

Tetrachloroethylene (PCE) ND ug/L 5/1/2018

Tetrachloroethylene (PCE) ND ug/L 4/1/2018

Tetrachloroethylene (PCE) ND ug/L 3/1/2018

Tetrachloroethylene (PCE) ND ug/L 2/1/2018

Tetrachloroethylene (PCE) ND ug/L 1/1/2018

Tetrachloroethylene (PCE) ND ug/L 12/4/2017

Tetrachloroethylene (PCE) ND ug/L 11/6/2017

Tetrachloroethylene (PCE) ND ug/L 10/2/2017

Tetrachloroethylene (PCE) ND ug/L 9/5/2017

Tetrachloroethylene (PCE) ND ug/L 8/28/2017

Tetrachloroethylene (PCE) ND ug/L 7/24/2017

Tetrachloroethylene (PCE) ND ug/L 6/26/2017

Tetrachloroethylene (PCE) ND ug/L 5/22/2017

Tetrachloroethylene (PCE) ND ug/L 4/24/2017

Tetrachloroethylene (PCE) ND ug/L 3/27/2017

Tetrachloroethylene (PCE) ND ug/L 2/27/2017



ARC-5 Well Data - Contaminants

Analyte ARC 4 Units Date Notes

Tetrachloroethylene (PCE) ND ug/L 1/23/2017

Trichloroethylene (TCE) ND ug/L 3/1/2020

Trichloroethylene (TCE) ND ug/L 2/1/2020

Trichloroethylene (TCE) ND ug/L 1/1/2020

Trichloroethylene (TCE) ND ug/L 12/1/2019

Trichloroethylene (TCE) ND ug/L 11/1/2019

Trichloroethylene (TCE) ND ug/L 10/1/2019

Trichloroethylene (TCE) ND ug/L 9/1/2019

Trichloroethylene (TCE) ND ug/L 8/1/2019

Trichloroethylene (TCE) ND ug/L 7/1/2019

Trichloroethylene (TCE) ND ug/L 6/1/2019

Trichloroethylene (TCE) ND ug/L 5/1/2019

Trichloroethylene (TCE) ND ug/L 4/1/2019

Trichloroethylene (TCE) ND ug/L 3/1/2019

Trichloroethylene (TCE) ND ug/L 2/1/2019

Trichloroethylene (TCE) ND ug/L 1/1/2019

Trichloroethylene (TCE) ND ug/L 12/1/2018

Trichloroethylene (TCE) ND ug/L 11/1/2018

Trichloroethylene (TCE) ND ug/L 10/1/2018

Trichloroethylene (TCE) ND ug/L 9/1/2018

Trichloroethylene (TCE) ND ug/L 8/1/2018

Trichloroethylene (TCE) ND ug/L 7/1/2018

Trichloroethylene (TCE) ND ug/L 6/1/2018

Trichloroethylene (TCE) ND ug/L 5/1/2018

Trichloroethylene (TCE) ND ug/L 4/1/2018

Trichloroethylene (TCE) ND ug/L 3/1/2018

Trichloroethylene (TCE) ND ug/L 2/1/2018

Trichloroethylene (TCE) ND ug/L 1/1/2018

Trichloroethylene (TCE) ND ug/L 12/4/2017

Trichloroethylene (TCE) ND ug/L 11/6/2017

Trichloroethylene (TCE) ND ug/L 10/2/2017

Trichloroethylene (TCE) ND ug/L 9/5/2017

Trichloroethylene (TCE) ND ug/L 8/28/2017

Trichloroethylene (TCE) ND ug/L 7/24/2017

Trichloroethylene (TCE) ND ug/L 6/26/2017

Trichloroethylene (TCE) ND ug/L 5/22/2017

Trichloroethylene (TCE) ND ug/L 4/24/2017

Trichloroethylene (TCE) ND ug/L 3/27/2017

Trichloroethylene (TCE) ND ug/L 2/27/2017

Trichloroethylene (TCE) ND ug/L 1/23/2017

Cyanide ND mg/L 8/13/2018

Surfactants ND mg/L 8/8/2018



ARC-5 Well Data - Contaminants

Analyte ARC 4 Units Date Notes

1,1,1,2-Tetrachloroethane ND ug/L 8/9/2019

1,1,1,2-Tetrachloroethane ND ug/L 8/17/2018

1,1,1-Trichloroethane ND ug/L 8/9/2019

1,1,1-Trichloroethane ND ug/L 8/17/2018

1,1,2,2-Tetrachloroethane ND ug/L 8/9/2019

1,1,2,2-Tetrachloroethane ND ug/L 8/17/2018

1,1,2-Trichloroethane ND ug/L 8/9/2019

1,1,2-Trichloroethane ND ug/L 8/17/2018

1,1-Dichloroethane ND ug/L 8/9/2019

1,1-Dichloroethane ND ug/L 8/17/2018

1,1-Dichloroethylene ND ug/L 8/9/2019

1,1-Dichloroethylene ND ug/L 8/17/2018

1,1-Dichloropropene ND ug/L 8/9/2019

1,1-Dichloropropene ND ug/L 8/17/2018

1,2,3-Trichlorobenzene ND ug/L 8/9/2019

1,2,3-Trichlorobenzene ND ug/L 8/17/2018

1,2,3-Trichloropropane ND ug/L 8/9/2019

1,2,3-Trichloropropane ND ug/L 8/8/2019

1,2,3-Trichloropropane ND ug/L 8/17/2018

1,2,4-Trichlorobenzene ND ug/L 8/9/2019

1,2,4-Trichlorobenzene ND ug/L 8/17/2018

1,2,4-Trimethylbenzene ND ug/L 8/9/2019

1,2,4-Trimethylbenzene ND ug/L 8/17/2018

1,2-Dichloroethane ND ug/L 8/9/2019

1,2-Dichloroethane ND ug/L 8/17/2018

1,2-Dichloropropane ND ug/L 8/9/2019

1,2-Dichloropropane ND ug/L 8/17/2018

1,3,5-Trimethylbenzene ND ug/L 8/9/2019

1,3,5-Trimethylbenzene ND ug/L 8/17/2018

1,3-Dichloropropane ND ug/L 8/9/2019

1,3-Dichloropropane ND ug/L 8/17/2018

2,2-Dichloropropane ND ug/L 8/9/2019

2,2-Dichloropropane ND ug/L 8/17/2018

2,4,5-TP (Silvex) ND ug/L 11/16/2018

2,4-D ND ug/L 11/16/2018

2,4-D ND ug/L 8/15/2018

2-Butanone (MEK) ND ug/L 8/9/2019

2-Butanone (MEK) ND ug/L 8/17/2018

4-Methyl-2-Pentanone (MIBK) ND ug/L 8/9/2019

Alachlor (Alanex) ND ug/L 9/19/2018

Alachlor (Alanex) ND ug/L 11/16/2018

Alachlor (Alanex) ND ug/L 11/8/2018



ARC-5 Well Data - Contaminants

Analyte ARC 4 Units Date Notes

Alachlor (Alanex) ND ug/L 8/9/2018

Atrazine ND ug/L 9/19/2018

Atrazine ND ug/L 11/16/2018

Bentazon ND ug/L 11/16/2018

Bentazon ND ug/L 8/15/2018

Benzene ND ug/L 8/9/2019

Benzene ND ug/L 8/17/2018

Benzo(a)pyrene ND ug/L 11/16/2018

Bromobenzene ND ug/L 8/9/2019

Bromobenzene ND ug/L 8/17/2018

Bromochloromethane ND ug/L 8/9/2019

Bromochloromethane ND ug/L 8/17/2018

Bromodichloromethane ND ug/L 8/9/2019

Bromodichloromethane ND ug/L 8/17/2018

Bromoethane ND ug/L 8/9/2019

Bromoethane ND ug/L 8/17/2018

Bromoform ND ug/L 8/17/2018

Bromomethane (Methyl Bromide) ND ug/L 8/17/2018

Carbofuran (Furadan) ND ug/L 11/8/2018

Carbofuran (Furadan) ND ug/L 8/8/2018

Carbon disulfide ND ug/L 8/17/2018

Carbon Tetrachloride ND ug/L 8/9/2019

Carbon Tetrachloride ND ug/L 8/17/2018

Chlordane ND ug/L 11/8/2018

Chlordane ND ug/L 8/9/2018

Chlorobenzene ND ug/L 8/9/2019

Chlorobenzene ND ug/L 8/17/2018

Chlorodibromomethane ND ug/L 8/17/2018

Chloroethane ND ug/L 8/9/2019

Chloroethane ND ug/L 8/17/2018

Chloroform (Trichloromethane) ND ug/L 8/17/2018

Chloromethane(Methyl Chloride) ND ug/L 8/9/2019

Chloromethane(Methyl Chloride) ND ug/L 8/17/2018

cis-1,2-Dichloroethylene ND ug/L 8/9/2019

cis-1,2-Dichloroethylene ND ug/L 8/17/2018

cis-1,3-Dichloropropene ND ug/L 8/9/2019

cis-1,3-Dichloropropene ND ug/L 8/17/2018

Dalapon ND ug/L 11/16/2018

Di-(2-Ethylhexyl)adipate ND ug/L 9/19/2018

Di-(2-Ethylhexyl)adipate ND ug/L 11/16/2018

Di(2-Ethylhexyl)phthalate ND ug/L 9/19/2018

Di(2-Ethylhexyl)phthalate ND ug/L 11/16/2018



ARC-5 Well Data - Contaminants

Analyte ARC 4 Units Date Notes

Dibromochloropropane (DBCP) ND ug/L 11/9/2018

Dibromochloropropane (DBCP) ND ug/L 8/18/2018

Dibromomethane ND ug/L 8/9/2019

Dibromomethane ND ug/L 8/17/2018

Dichloromethane ND ug/L 8/9/2019

Dichloromethane ND ug/L 8/17/2018

Di-isopropyl ether ND ug/L 8/9/2019

Di-isopropyl ether ND ug/L 8/17/2018

Dinoseb ND ug/L 11/16/2018

Dinoseb ND ug/L 8/15/2018

Diquat ND ug/L 11/9/2018

Diquat ND ug/L 8/9/2018

Endothall ND ug/L 11/8/2018

Endothall ND ug/L 8/10/2018

Endrin ND ug/L 11/8/2018

Endrin ND ug/L 8/9/2018

Ethyl benzene ND ug/L 8/9/2019

Ethyl benzene ND ug/L 8/17/2018

Ethylene Dibromide (EDB) ND ug/L 11/9/2018

Ethylene Dibromide (EDB) ND ug/L 8/18/2018

Glyphosate ND ug/L 11/10/2018

Glyphosate ND ug/L 8/10/2018

Heptachlor ND ug/L 11/8/2018

Heptachlor Epoxide ND ug/L 11/8/2018

Hexachlorobenzene ND ug/L 9/19/2018

Hexachlorobenzene ND ug/L 11/16/2018

Hexachlorobutadiene ND ug/L 8/9/2019

Hexachlorobutadiene ND ug/L 8/17/2018

Hexachlorocyclopentadiene ND ug/L 9/19/2018

Hexachlorocyclopentadiene ND ug/L 11/16/2018

Isopropylbenzene ND ug/L 8/9/2019

Isopropylbenzene ND ug/L 8/17/2018

Lindane (gamma-BHC) ND ug/L 11/8/2018

Lindane (gamma-BHC) ND ug/L 8/9/2018

m,p-Xylenes ND ug/L 8/9/2019

m,p-Xylenes ND ug/L 8/17/2018

m-Dichlorobenzene (1,3-DCB) ND ug/L 8/9/2019

m-Dichlorobenzene (1,3-DCB) ND ug/L 8/17/2018

Methoxychlor ND ug/L 11/8/2018

Methoxychlor ND ug/L 8/9/2018

Methyl Tert-butyl ether (MTBE) ND ug/L 8/9/2019

Methyl Tert-butyl ether (MTBE) ND ug/L 8/17/2018



ARC-5 Well Data - Contaminants

Analyte ARC 4 Units Date Notes

Molinate ND ug/L 9/19/2018

Molinate ND ug/L 11/16/2018

Naphthalene ND ug/L 8/9/2019

Naphthalene ND ug/L 8/17/2018

n-Butylbenzene ND ug/L 8/9/2019

n-Butylbenzene ND ug/L 8/17/2018

n-Propylbenzene ND ug/L 8/9/2019

n-Propylbenzene ND ug/L 8/17/2018

o-Chlorotoluene ND ug/L 8/9/2019

o-Chlorotoluene ND ug/L 8/17/2018

o-Dichlorobenzene (1,2-DCB) ND ug/L 8/9/2019

o-Dichlorobenzene (1,2-DCB) ND ug/L 8/17/2018

Oxamyl (Vydate) ND ug/L 11/8/2018

Oxamyl (Vydate) ND ug/L 8/8/2018

o-Xylene ND ug/L 8/9/2019

o-Xylene ND ug/L 8/17/2018

PCB 1016 Aroclor ND ug/L 11/8/2018

PCB 1221 Aroclor ND ug/L 11/8/2018

PCB 1232 Aroclor ND ug/L 11/8/2018

PCB 1242 Aroclor ND ug/L 11/8/2018

PCB 1248 Aroclor ND ug/L 11/8/2018

PCB 1254 Aroclor ND ug/L 11/8/2018

PCB 1260 Aroclor ND ug/L 11/8/2018

p-Chlorotoluene ND ug/L 8/9/2019

p-Chlorotoluene ND ug/L 8/17/2018

p-Dichlorobenzene (1,4-DCB) ND ug/L 8/9/2019

p-Dichlorobenzene (1,4-DCB) ND ug/L 8/17/2018

Pentachlorophenol ND ug/L 11/16/2018

Pentachlorophenol ND ug/L 8/15/2018

Perchlorate ND ug/L 8/10/2018

Picloram ND ug/L 11/16/2018

p-Isopropyltoluene ND ug/L 8/9/2019

p-Isopropyltoluene ND ug/L 8/17/2018

sec-Butylbenzene ND ug/L 8/9/2019

sec-Butylbenzene ND ug/L 8/17/2018

Simazine ND ug/L 9/19/2018

Simazine ND ug/L 11/16/2018

Styrene ND ug/L 8/9/2019

Styrene ND ug/L 8/17/2018

tert-amyl Methyl Ether ND ug/L 8/9/2019

tert-amyl Methyl Ether ND ug/L 8/17/2018

tert-Butyl Ethyl Ether ND ug/L 8/9/2019



ARC-5 Well Data - Contaminants

Analyte ARC 4 Units Date Notes

tert-Butyl Ethyl Ether ND ug/L 8/17/2018

tert-Butylbenzene ND ug/L 8/9/2019

tert-Butylbenzene ND ug/L 8/17/2018

Tetrachloroethylene (PCE) ND ug/L 8/9/2019

Tetrachloroethylene (PCE) ND ug/L 8/17/2018

Thiobencarb (ELAP) ND ug/L 9/19/2018

Thiobencarb (ELAP) ND ug/L 11/16/2018

Toluene ND ug/L 8/9/2019

Toluene ND ug/L 8/17/2018

Total 1,3-Dichloropropene ND ug/L 8/9/2019

Total 1,3-Dichloropropene ND ug/L 8/17/2018

Total PCBs ND ug/L 11/8/2018

Total THM ND ug/L 8/9/2019

Total THM ND ug/L 8/17/2018

Total xylenes ND ug/L 8/9/2019

Total xylenes ND ug/L 8/17/2018

Toxaphene ND ug/L 11/8/2018

Toxaphene ND ug/L 8/9/2018

trans-1,2-Dichloroethylene ND ug/L 8/9/2019

trans-1,2-Dichloroethylene ND ug/L 8/17/2018

trans-1,3-Dichloropropene ND ug/L 8/17/2018

Trichloroethylene (TCE) ND ug/L 8/9/2019

Trichloroethylene (TCE) ND ug/L 8/17/2018

Trichlorofluoromethane ND ug/L 8/9/2019

Trichlorofluoromethane ND ug/L 8/17/2018

Trichlorotrifluoroethane(Freon 113) ND ug/L 8/9/2019

Trichlorotrifluoroethane(Freon 113) ND ug/L 8/17/2018

Vinyl chloride (VC) ND ug/L 8/9/2019

Vinyl chloride (VC) ND ug/L 8/17/2018

Benzo(a)pyrene ND (LE) ug/L 9/19/2018

Dichlorodifluoromethane ND (LK) ug/L 8/17/2018

Bromomethane (Methyl Bromide) ND (LM) ug/L 8/9/2019

4-Methyl-2-Pentanone (MIBK) ND (VC) ug/L 8/17/2018



CH-13 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Cyanide ND mg/L 9/4/2018 0.025

Surfactants ND mg/L 8/29/2018 0.1

Cyanide mg/L 0.025

Surfactants mg/L 0.1

Carbon disulfide 0.12 ug/L 8/9/2019 J 0.5

Chloroform (Trichloromethane) 0.18 ug/L 8/9/2019 J 0.5

Bromoform 0.2 ug/L 8/9/2019 J 0.5

Tetrachloroethylene (PCE) 0.2 ug/L 3/1/2020 J 0.5

Tetrachloroethylene (PCE) 0.2 ug/L 1/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.2 ug/L 12/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.2 ug/L 11/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.2 ug/L 10/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.2 ug/L 8/28/2017 J 0.5

Methyl Tert-butyl ether (MTBE) 0.25 ug/L 8/9/2019 J 0.5

trans-1,3-Dichloropropene 0.28 ug/L 8/9/2019 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 2/1/2020 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 4/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 3/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 2/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 11/6/2017 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 9/5/2017 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 9/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 8/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 6/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 5/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 10/2/2017 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 7/24/2017 J 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 1/1/2020 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 11/1/2019 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 10/1/2019 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 7/1/2019 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 6/26/2017 0.5

Tetrachloroethylene (PCE) 0.6 ug/L 4/24/2017 0.5

Tetrachloroethylene (PCE) 0.6 ug/L 3/27/2017 0.5

Tetrachloroethylene (PCE) 0.6 ug/L 2/27/2017 0.5

Tetrachloroethylene (PCE) 0.6 ug/L 1/23/2017 0.5

Trichloroethylene (TCE) 0.6 ug/L 8/1/2018 0.5

cis-1,2-Dichloroethylene 0.61 ug/L 8/9/2019 0.5

Trichloroethylene (TCE) 0.61 ug/L 9/7/2018 0.5

Tetrachloroethylene (PCE) 0.7 ug/L 12/1/2019 0.5

Tetrachloroethylene (PCE) 0.9 ug/L 5/22/2017 0.5

1,1-Dichloroethylene 0.92 ug/L 8/9/2019 0.5

Trichloroethylene (TCE) 1.2 ug/L 9/1/2018 0.5

Trichloroethylene (TCE) 2.6 ug/L 3/1/2020 0.5

Trichloroethylene (TCE) 3.4 ug/L 2/1/2020 0.5

Trichloroethylene (TCE) 4.4 ug/L 12/1/2018 0.5



CH-13 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Trichloroethylene (TCE) 4.4 ug/L 10/1/2018 0.5

Trichloroethylene (TCE) 4.5 ug/L 8/28/2017 0.5

Trichloroethylene (TCE) 4.6 ug/L 1/1/2020 0.5

Trichloroethylene (TCE) 4.6 ug/L 11/1/2018 0.5

Trichloroethylene (TCE) 4.9 ug/L 1/1/2019 0.5

Trichloroethylene (TCE) 4.9 ug/L 8/9/2019 0.5

Trichloroethylene (TCE) 5 ug/L 2/1/2019 0.5

Trichloroethylene (TCE) 5.4 ug/L 8/1/2019 0.5

Trichloroethylene (TCE) 5.4 ug/L 4/1/2019 0.5

Trichloroethylene (TCE) 5.7 ug/L 9/1/2019 0.5

Trichloroethylene (TCE) 5.7 ug/L 3/1/2019 0.5

Trichloroethylene (TCE) 5.9 ug/L 5/1/2019 0.5

Trichloroethylene (TCE) 6.1 ug/L 9/5/2017 0.5

Trichloroethylene (TCE) 6.2 ug/L 10/1/2019 0.5

Trichloroethylene (TCE) 6.2 ug/L 11/6/2017 0.5

Trichloroethylene (TCE) 6.4 ug/L 11/1/2019 0.5

Trichloroethylene (TCE) 6.5 ug/L 6/1/2019 0.5

Trichloroethylene (TCE) 7 ug/L 10/2/2017 0.5

Trichloroethylene (TCE) 7.2 ug/L 7/24/2017 0.5

Trichloroethylene (TCE) 7.6 ug/L 7/1/2019 0.5

Trichloroethylene (TCE) 7.8 ug/L 12/1/2019 0.5

Trichloroethylene (TCE) 8.3 ug/L 6/26/2017 0.5

Trichloroethylene (TCE) 8.7 ug/L 1/23/2017 0.5

Trichloroethylene (TCE) 8.9 ug/L 2/27/2017 0.5

Trichloroethylene (TCE) 9 ug/L 4/24/2017 0.5

Trichloroethylene (TCE) 10.8 ug/L 3/27/2017 0.5

Trichloroethylene (TCE) 11.4 ug/L 5/22/2017 0.5

1,2-Dichloroethane-d4 101 ug/L 8/9/2019

1,2,3-Trichloropropane NA ug/L 3/1/2020 5

1,2,3-Trichloropropane NA ug/L 2/1/2020 5

1,2,3-Trichloropropane NA ug/L 1/1/2020 5

1,2,3-Trichloropropane NA ug/L 12/1/2019 5

1,2,3-Trichloropropane NA ug/L 11/1/2019 5

1,2,3-Trichloropropane NA ug/L 10/1/2019 5

1,2,3-Trichloropropane NA ug/L 9/1/2019 5

1,2,3-Trichloropropane NA ug/L 8/1/2019 5

1,2,3-Trichloropropane NA ug/L 7/1/2019 5

1,2,3-Trichloropropane NA ug/L 6/1/2019 5

1,2,3-Trichloropropane NA ug/L 5/1/2019 5

1,2,3-Trichloropropane NA ug/L 4/1/2019 5

1,2,3-Trichloropropane NA ug/L 3/1/2019 5

1,2,3-Trichloropropane NA ug/L 2/1/2019 5

1,2,3-Trichloropropane NA ug/L 1/1/2019 5

1,2,3-Trichloropropane NA ug/L 12/1/2018 5

1,2,3-Trichloropropane NA ug/L 11/1/2018 5

1,2,3-Trichloropropane NA ug/L 10/1/2018 5



CH-13 Well Data - Contaminants

Analyte Result Units Date Notes MRL

1,2,3-Trichloropropane NA ug/L 9/1/2018 5

1,2,3-Trichloropropane NA ug/L 8/6/2018 5

1,2,3-Trichloropropane NA ug/L 7/2/2018 5

1,2,3-Trichloropropane NA ug/L 6/4/2018 5

1,2,3-Trichloropropane NA ug/L 5/22/2018 5

1,2,3-Trichloropropane NA ug/L 4/18/2018 5

1,2,3-Trichloropropane NA ug/L 3/29/2018 5

1,4 - Dioxane NA ug/L 1/6/2020 0.5

1,4 - Dioxane NA ug/L 10/7/2019 0.5

1,4 - Dioxane NA ug/L 7/1/2019 0.5

1,4 - Dioxane NA ug/L 4/1/2019 0.5

1,4 - Dioxane NA ug/L 1/7/2019 0.5

1,4 - Dioxane NA ug/L 10/1/2018 0.5

1,4 - Dioxane NA ug/L 7/2/2018 0.5

1,4 - Dioxane NA ug/L 4/2/2018 0.5

1,4 - Dioxane NA ug/L 1/2/2018 0.5

1,4 - Dioxane NA ug/L 10/2/2017 0.5

1,4 - Dioxane NA ug/L 7/24/2017 0.5

1,4 - Dioxane NA ug/L 4/24/2017 0.5

1,4 - Dioxane NA ug/L 1/23/2017 0.5

Tetrachloroethylene (PCE) ND ug/L 9/1/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 8/1/2018 0.5

1,2,3-Trichloropropane ND ug/L 9/7/2018 0.5

1,2,3-Trichloropropane ND ug/L 8/9/2019 0.5

1,2,3-Trichloropropane ND ug/L 8/8/2019

1,4 - Dioxane ND ug/L 9/6/2018 0.5

1,4 - Dioxane ND ug/L 8/16/2019 0.5

Alachlor (Alanex) ND ug/L 9/11/2018 0.05

Alachlor (Alanex) ND ug/L 11/16/2018 0.05

Alachlor (Alanex) ND ug/L 8/31/2018 0.1

Alachlor (Alanex) ND ug/L 11/8/2018 0.1

Tetrachloroethylene (PCE) ND ug/L 9/7/2018 0.5

Tetrachloroethylene (PCE) ND ug/L 8/9/2019 0.5

Chlordane ND ug/L 8/31/2018 0.1

Endrin ND ug/L 8/31/2018 0.01

Heptachlor ND ug/L 8/31/2018 0.01

Heptachlor Epoxide ND ug/L 8/31/2018 0.01

Lindane (gamma-BHC) ND ug/L 8/31/2018 0.01

Methoxychlor ND ug/L 8/31/2018 0.05

PCB 1016 Aroclor ND ug/L 8/31/2018 0.08

PCB 1221 Aroclor ND ug/L 8/31/2018 0.1

PCB 1232 Aroclor ND ug/L 8/31/2018 0.1

PCB 1242 Aroclor ND ug/L 8/31/2018 0.1

PCB 1248 Aroclor ND ug/L 8/31/2018 0.1

PCB 1254 Aroclor ND ug/L 8/31/2018 0.1

PCB 1260 Aroclor ND ug/L 8/31/2018 0.1



CH-13 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Total PCBs ND ug/L 8/31/2018 0.1

Toxaphene ND ug/L 8/31/2018 0.5

2,4,5-TP (Silvex) ND ug/L 9/8/2018 0.2

2,4-D ND ug/L 9/8/2018 0.1

Bentazon ND ug/L 9/8/2018 0.5

Dalapon ND ug/L 9/8/2018 1

Dinoseb ND ug/L 9/8/2018 0.2

Pentachlorophenol ND ug/L 9/8/2018 0.04

Picloram ND ug/L 9/8/2018 0.1

Dibromochloropropane (DBCP) ND ug/L 9/8/2018 0.01

Ethylene Dibromide (EDB) ND ug/L 9/8/2018 0.01

Atrazine ND ug/L 9/11/2018 0.05

Benzo(a)pyrene ND ug/L 9/11/2018 0.02

Di-(2-Ethylhexyl)adipate ND ug/L 9/11/2018 0.6

Di(2-Ethylhexyl)phthalate ND ug/L 9/11/2018 0.6

Hexachlorobenzene ND ug/L 9/11/2018 0.05

Hexachlorocyclopentadiene ND ug/L 9/11/2018 0.05

Molinate ND ug/L 9/11/2018 0.1

Simazine ND ug/L 9/11/2018 0.05

Thiobencarb (ELAP) ND ug/L 9/11/2018 0.2

Endothall ND ug/L 9/12/2018 20

Glyphosate ND ug/L 9/2/2018 6

Carbofuran (Furadan) ND ug/L 9/1/2018 0.5

Oxamyl (Vydate) ND ug/L 9/1/2018 0.5

Diquat ND ug/L 9/4/2018 0.4

Perchlorate ND ug/L 8/31/2018 2

1,1,1,2-Tetrachloroethane ND ug/L 9/7/2018 0.5

1,1,1-Trichloroethane ND ug/L 9/7/2018 0.5

1,1,2,2-Tetrachloroethane ND ug/L 9/7/2018 0.5

1,1,2-Trichloroethane ND ug/L 9/7/2018 0.5

1,1-Dichloroethane ND ug/L 9/7/2018 0.5

1,1-Dichloroethylene ND ug/L 9/7/2018 0.5

1,1-Dichloropropene ND ug/L 9/7/2018 0.5

1,2,4-Trichlorobenzene ND ug/L 9/7/2018 0.5

1,2,4-Trimethylbenzene ND ug/L 9/7/2018 0.5

1,2-Dichloroethane ND ug/L 9/7/2018 0.5

1,2-Dichloropropane ND ug/L 9/7/2018 0.5

1,3,5-Trimethylbenzene ND ug/L 9/7/2018 0.5

1,3-Dichloropropane ND ug/L 9/7/2018 0.5

2,2-Dichloropropane ND ug/L 9/7/2018 0.5

2-Butanone (MEK) ND ug/L 9/7/2018 5

4-Methyl-2-Pentanone (MIBK) ND ug/L 9/7/2018 5

Benzene ND ug/L 9/7/2018 0.5

Bromobenzene ND ug/L 9/7/2018 0.5

Bromochloromethane ND ug/L 9/7/2018 0.5

Bromodichloromethane ND ug/L 9/7/2018 0.5



CH-13 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Bromoethane ND ug/L 9/7/2018 0.5

Bromoform ND ug/L 9/7/2018 0.5

Bromomethane (Methyl Bromide) ND ug/L 9/7/2018 0.5

Carbon disulfide ND ug/L 9/7/2018 0.5

Carbon Tetrachloride ND ug/L 9/7/2018 0.5

Chlorobenzene ND ug/L 9/7/2018 0.5

Chlorodibromomethane ND ug/L 9/7/2018 0.5

Chloroethane ND ug/L 9/7/2018 0.5

Chloroform (Trichloromethane) ND ug/L 9/7/2018 0.5

Chloromethane(Methyl Chloride) ND ug/L 9/7/2018 0.5

cis-1,2-Dichloroethylene ND ug/L 9/7/2018 0.5

cis-1,3-Dichloropropene ND ug/L 9/7/2018 0.5

Dibromomethane ND ug/L 9/7/2018 0.5

Dichlorodifluoromethane ND ug/L 9/7/2018 0.5

Dichloromethane ND ug/L 9/7/2018 0.5

Di-isopropyl ether ND ug/L 9/7/2018 0.5

Ethyl benzene ND ug/L 9/7/2018 0.5

Hexachlorobutadiene ND ug/L 9/7/2018 0.5

Isopropylbenzene ND ug/L 9/7/2018 0.5

m,p-Xylenes ND ug/L 9/7/2018 0.5

m-Dichlorobenzene (1,3-DCB) ND ug/L 9/7/2018 0.5

Methyl Tert-butyl ether (MTBE) ND ug/L 9/7/2018 0.5

Naphthalene ND ug/L 9/7/2018 0.5

n-Butylbenzene ND ug/L 9/7/2018 0.5

n-Propylbenzene ND ug/L 9/7/2018 0.5

o-Chlorotoluene ND ug/L 9/7/2018 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 9/7/2018 0.5

o-Xylene ND ug/L 9/7/2018 0.5

p-Chlorotoluene ND ug/L 9/7/2018 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 9/7/2018 0.5

p-Isopropyltoluene ND ug/L 9/7/2018 0.5

sec-Butylbenzene ND ug/L 9/7/2018 0.5

Styrene ND ug/L 9/7/2018 0.5

tert-amyl Methyl Ether ND ug/L 9/7/2018 3

tert-Butyl Ethyl Ether ND ug/L 9/7/2018 3

tert-Butylbenzene ND ug/L 9/7/2018 0.5

Toluene ND ug/L 9/7/2018 0.5

Total 1,3-Dichloropropene ND ug/L 9/7/2018 0.5

Total THM ND ug/L 9/7/2018 0.5

Total xylenes ND ug/L 9/7/2018 0.5

trans-1,2-Dichloroethylene ND ug/L 9/7/2018 0.5

trans-1,3-Dichloropropene ND ug/L 9/7/2018 0.5

Trichlorofluoromethane ND ug/L 9/7/2018 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 9/7/2018 0.5

Vinyl chloride (VC) ND ug/L 9/7/2018 0.3

1,1,1,2-Tetrachloroethane ND ug/L 8/9/2019 0.5



CH-13 Well Data - Contaminants

Analyte Result Units Date Notes MRL

1,1,1-Trichloroethane ND ug/L 8/9/2019 0.5

1,1,2,2-Tetrachloroethane ND ug/L 8/9/2019 0.5

1,1,2-Trichloroethane ND ug/L 8/9/2019 0.5

1,1-Dichloroethane ND ug/L 8/9/2019 0.5

1,1-Dichloropropene ND ug/L 8/9/2019 0.5

1,2,3-Trichlorobenzene ND ug/L 8/9/2019 0.5

1,2,4-Trichlorobenzene ND ug/L 8/9/2019 0.5

1,2,4-Trimethylbenzene ND ug/L 8/9/2019 0.5

1,2-Dichloroethane ND ug/L 8/9/2019 0.5

1,2-Dichloropropane ND ug/L 8/9/2019 0.5

1,3,5-Trimethylbenzene ND ug/L 8/9/2019 0.5

1,3-Dichloropropane ND ug/L 8/9/2019 0.5

2,2-Dichloropropane ND ug/L 8/9/2019 0.5

2-Butanone (MEK) ND ug/L 8/9/2019 5

4-Methyl-2-Pentanone (MIBK) ND ug/L 8/9/2019 5

Benzene ND ug/L 8/9/2019 0.5

Bromobenzene ND ug/L 8/9/2019 0.5

Bromochloromethane ND ug/L 8/9/2019 0.5

Bromodichloromethane ND ug/L 8/9/2019 0.5

Bromoethane ND ug/L 8/9/2019 0.5

Carbon Tetrachloride ND ug/L 8/9/2019 0.5

Chlorobenzene ND ug/L 8/9/2019 0.5

Chlorodibromomethane ND ug/L 8/9/2019 0.5

Chloroethane ND ug/L 8/9/2019 0.5

Chloromethane(Methyl Chloride) ND ug/L 8/9/2019 0.5

cis-1,3-Dichloropropene ND ug/L 8/9/2019 0.5

Dibromomethane ND ug/L 8/9/2019 0.5

Dichlorodifluoromethane ND ug/L 8/9/2019 0.5

Dichloromethane ND ug/L 8/9/2019 0.5

Di-isopropyl ether ND ug/L 8/9/2019 3

Ethyl benzene ND ug/L 8/9/2019 0.5

Hexachlorobutadiene ND ug/L 8/9/2019 0.5

Isopropylbenzene ND ug/L 8/9/2019 0.5

m,p-Xylenes ND ug/L 8/9/2019 0.5

m-Dichlorobenzene (1,3-DCB) ND ug/L 8/9/2019 0.5

Naphthalene ND ug/L 8/9/2019 0.5

n-Butylbenzene ND ug/L 8/9/2019 0.5

n-Propylbenzene ND ug/L 8/9/2019 0.5

o-Chlorotoluene ND ug/L 8/9/2019 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 8/9/2019 0.5

o-Xylene ND ug/L 8/9/2019 0.5

p-Chlorotoluene ND ug/L 8/9/2019 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 8/9/2019 0.5

p-Isopropyltoluene ND ug/L 8/9/2019 0.5

sec-Butylbenzene ND ug/L 8/9/2019 0.5

Styrene ND ug/L 8/9/2019 0.5



CH-13 Well Data - Contaminants

Analyte Result Units Date Notes MRL

tert-amyl Methyl Ether ND ug/L 8/9/2019 3

tert-Butyl Ethyl Ether ND ug/L 8/9/2019 3

tert-Butylbenzene ND ug/L 8/9/2019 0.5

Toluene ND ug/L 8/9/2019 0.5

Total 1,3-Dichloropropene ND ug/L 8/9/2019 0.5

Total THM ND ug/L 8/9/2019 0.5

Total xylenes ND ug/L 8/9/2019 0.5

trans-1,2-Dichloroethylene ND ug/L 8/9/2019 0.5

Trichlorofluoromethane ND ug/L 8/9/2019 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 8/9/2019 0.5

Vinyl chloride (VC) ND ug/L 8/9/2019 0.3

Chlordane ND ug/L 11/8/2018 0.1

Endrin ND ug/L 11/8/2018 0.01

Heptachlor ND ug/L 11/8/2018 0.01

Heptachlor Epoxide ND ug/L 11/8/2018 0.01

Lindane (gamma-BHC) ND ug/L 11/8/2018 0.01

Methoxychlor ND ug/L 11/8/2018 0.05

PCB 1016 Aroclor ND ug/L 11/8/2018 0.08

PCB 1221 Aroclor ND ug/L 11/8/2018 0.1

PCB 1232 Aroclor ND ug/L 11/8/2018 0.1

PCB 1242 Aroclor ND ug/L 11/8/2018 0.1

PCB 1248 Aroclor ND ug/L 11/8/2018 0.1

PCB 1254 Aroclor ND ug/L 11/8/2018 0.1

PCB 1260 Aroclor ND ug/L 11/8/2018 0.1

Total PCBs ND ug/L 11/8/2018 0.1

Toxaphene ND ug/L 11/8/2018 0.5

2,4,5-TP (Silvex) ND ug/L 11/16/2018 0.2

2,4-D ND ug/L 11/16/2018 0.1

Bentazon ND ug/L 11/16/2018 0.5

Dalapon ND ug/L 11/16/2018 1

Dinoseb ND ug/L 11/16/2018 0.2

Pentachlorophenol ND ug/L 11/16/2018 0.04

Picloram ND ug/L 11/16/2018 0.1

Dibromochloropropane (DBCP) ND ug/L 11/9/2018 0.01

Ethylene Dibromide (EDB) ND ug/L 11/9/2018 0.01

Atrazine ND ug/L 11/16/2018 0.05

Benzo(a)pyrene ND ug/L 11/16/2018 0.02

Di-(2-Ethylhexyl)adipate ND ug/L 11/16/2018 0.6

Di(2-Ethylhexyl)phthalate ND ug/L 11/16/2018 0.6

Hexachlorobenzene ND ug/L 11/16/2018 0.05

Hexachlorocyclopentadiene ND ug/L 11/16/2018 0.05

Molinate ND ug/L 11/16/2018 0.1

Simazine ND ug/L 11/16/2018 0.05

Thiobencarb (ELAP) ND ug/L 11/16/2018 0.2

Endothall ND ug/L 11/8/2018 20

Glyphosate ND ug/L 11/10/2018 6



CH-13 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Carbofuran (Furadan) ND ug/L 11/8/2018

Oxamyl (Vydate) ND ug/L 11/8/2018

1,2,3-Trichlorobenzene ND (LE) ug/L 9/7/2018 0.5

Bromomethane (Methyl Bromide) ND (LM) ug/L 8/9/2019 0.5

Diquat ND (M2) ug/L 11/9/2018

Tetrachloroethylene (PCE) Offline ug/L 7/1/2018 0.5

Tetrachloroethylene (PCE) Offline ug/L 6/1/2018 0.5

Tetrachloroethylene (PCE) Offline ug/L 5/1/2018 0.5

Tetrachloroethylene (PCE) Offline ug/L 4/1/2018 0.5

Tetrachloroethylene (PCE) Offline ug/L 3/1/2018 0.5

Tetrachloroethylene (PCE) Offline ug/L 2/1/2018 0.5

Tetrachloroethylene (PCE) Offline ug/L 1/1/2018 0.5

Trichloroethylene (TCE) Offline ug/L 7/1/2018 0.5

Trichloroethylene (TCE) Offline ug/L 6/1/2018 0.5

Trichloroethylene (TCE) Offline ug/L 5/1/2018 0.5

Trichloroethylene (TCE) Offline ug/L 4/1/2018 0.5

Trichloroethylene (TCE) Offline ug/L 3/1/2018 0.5

Trichloroethylene (TCE) Offline ug/L 2/1/2018 0.5

Trichloroethylene (TCE) Offline ug/L 1/1/2018 0.5

1,2,3-Trichloropropane ug/L 0.5

Alachlor (Alanex) ug/L 0.1

Tetrachloroethylene (PCE) ug/L 12/4/2017 0.5

Tetrachloroethylene (PCE) ug/L 0.5

Trichloroethylene (TCE) ug/L 12/4/2017 0.5

Chlordane ug/L 0.1

Endrin ug/L 0.01

Lindane (gamma-BHC) ug/L 0.01

Methoxychlor ug/L 0.05

Toxaphene ug/L 0.5

2,4-D ug/L 0.1

Bentazon ug/L 0.5

Dinoseb ug/L 0.2

Pentachlorophenol ug/L 0.04

Dibromochloropropane (DBCP) ug/L 0.01

Ethylene Dibromide (EDB) ug/L 0.01

Endothall ug/L 20

Glyphosate ug/L 6

Carbofuran (Furadan) ug/L 0.5

Oxamyl (Vydate) ug/L 0.5

Diquat ug/L 0.4

Perchlorate ug/L 2

1,1,1,2-Tetrachloroethane ug/L 0.5

1,1,1-Trichloroethane ug/L 0.5

1,1,2,2-Tetrachloroethane ug/L 0.5

1,1,2-Trichloroethane ug/L 0.5

1,1-Dichloroethane ug/L 0.5



CH-13 Well Data - Contaminants

Analyte Result Units Date Notes MRL

1,1-Dichloroethylene ug/L 0.5

1,1-Dichloropropene ug/L 0.5

1,2,3-Trichlorobenzene ug/L 0.5

1,2,4-Trichlorobenzene ug/L 0.5

1,2,4-Trimethylbenzene ug/L 0.5

1,2-Dichloroethane ug/L 0.5

1,2-Dichloropropane ug/L 0.5

1,3,5-Trimethylbenzene ug/L 0.5

1,3-Dichloropropane ug/L 0.5

2,2-Dichloropropane ug/L 0.5

2-Butanone (MEK) ug/L 5

4-Methyl-2-Pentanone (MIBK) ug/L 5

Benzene ug/L 0.5

Bromobenzene ug/L 0.5

Bromochloromethane ug/L 0.5

Bromodichloromethane ug/L 0.5

Bromoethane ug/L 0.5

Bromoform ug/L 0.5

Bromomethane (Methyl Bromide) ug/L 0.5

Carbon disulfide ug/L 0.5

Carbon Tetrachloride ug/L 0.5

Chlorobenzene ug/L 0.5

Chlorodibromomethane ug/L 0.5

Chloroethane ug/L 0.5

Chloroform (Trichloromethane) ug/L 0.5

Chloromethane(Methyl Chloride) ug/L 0.5

cis-1,2-Dichloroethylene ug/L 0.5

cis-1,3-Dichloropropene ug/L 0.5

Dibromomethane ug/L 0.5

Dichlorodifluoromethane ug/L 0.5

Dichloromethane ug/L 0.5

Di-isopropyl ether ug/L 3

Ethyl benzene ug/L 0.5

Hexachlorobutadiene ug/L 0.5

Isopropylbenzene ug/L 0.5

m,p-Xylenes ug/L 0.5

m-Dichlorobenzene (1,3-DCB) ug/L 0.5

Methyl Tert-butyl ether (MTBE) ug/L 0.5

Naphthalene ug/L 0.5

n-Butylbenzene ug/L 0.5

n-Propylbenzene ug/L 0.5

o-Chlorotoluene ug/L 0.5

o-Dichlorobenzene (1,2-DCB) ug/L 0.5

o-Xylene ug/L 0.5

p-Chlorotoluene ug/L 0.5

p-Dichlorobenzene (1,4-DCB) ug/L 0.5



CH-13 Well Data - Contaminants

Analyte Result Units Date Notes MRL

p-Isopropyltoluene ug/L 0.5

sec-Butylbenzene ug/L 0.5

Styrene ug/L 0.5

tert-amyl Methyl Ether ug/L 3

tert-Butyl Ethyl Ether ug/L 3

tert-Butylbenzene ug/L 0.5

Toluene ug/L 0.5

Total 1,3-Dichloropropene ug/L 0.5

Total THM ug/L 0.5

Total xylenes ug/L 0.5

trans-1,2-Dichloroethylene ug/L 0.5

trans-1,3-Dichloropropene ug/L 0.5

Trichloroethylene (TCE) ug/L 0.5

Trichlorofluoromethane ug/L 0.5

Trichlorotrifluoroethane(Freon 113) ug/L 0.5

Vinyl chloride (VC) ug/L 0.3



CH-16 Well Data - Contaminants

Analyte Result Units Date Notes MRL

1,4 - Dioxane 0.087 ug/L 8/16/2019 J 0.5

Carbon disulfide 0.14 ug/L 8/9/2019 J 0.5

Trichlorotrifluoroethane(Freon 113) 0.14 ug/L 8/9/2019 J 0.5

Tetrachloroethylene (PCE) 0.2 ug/L 3/27/2017 J 0.5

cis-1,3-Dichloropropene 0.23 ug/L 8/9/2019 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 9/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 8/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 7/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 6/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 5/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 4/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 2/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.3 ug/L 8/28/2017 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 7/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 4/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 3/1/2019 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 12/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 11/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 1/1/2018 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 12/4/2017 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 7/24/2017 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 4/24/2017 J 0.5

Tetrachloroethylene (PCE) 0.4 ug/L 2/27/2017 J 0.5

Chloroform (Trichloromethane) 0.45 ug/L 8/9/2019 J 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 6/1/2019 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 5/1/2019 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 2/1/2019 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 1/1/2019 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 3/1/2018 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 11/6/2017 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 10/2/2017 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 6/26/2017 0.5

Tetrachloroethylene (PCE) 0.5 ug/L 1/23/2017 0.5

Tetrachloroethylene (PCE) 0.6 ug/L 9/5/2017 0.5

Tetrachloroethylene (PCE) 0.67 ug/L 8/9/2019 0.5

Tetrachloroethylene (PCE) 0.7 ug/L 5/22/2017 0.5

Tetrachloroethylene (PCE) 0.8 ug/L 9/1/2019 0.5

Tetrachloroethylene (PCE) 0.8 ug/L 8/1/2019 0.5

Tetrachloroethylene (PCE) 0.9 ug/L 11/1/2019 0.5

Tetrachloroethylene (PCE) 0.9 ug/L 10/1/2019 0.5

Tetrachloroethylene (PCE) 1 ug/L 2/1/2020 0.5

Tetrachloroethylene (PCE) 1.1 ug/L 1/1/2020 0.5

Tetrachloroethylene (PCE) 1.2 ug/L 12/1/2019 0.5

1,1-Dichloroethylene 2.1 ug/L 8/9/2019 0.5



CH-16 Well Data - Contaminants

Analyte Result Units Date Notes MRL

1,1-Dichloroethylene 2.2 ug/L 8/18/2018 0.5

Trichloroethylene (TCE) 3.2 ug/L 10/1/2018 0.5

Trichloroethylene (TCE) 8.3 ug/L 3/27/2017 0.5

Trichloroethylene (TCE) 9.4 ug/L 5/1/2018 0.5

Trichloroethylene (TCE) 9.7 ug/L 6/1/2018 0.5

Trichloroethylene (TCE) 9.7 ug/L 4/1/2018 0.5

Trichloroethylene (TCE) 9.9 ug/L 7/1/2018 0.5

Trichloroethylene (TCE) 10.3 ug/L 7/1/2019 0.5

Trichloroethylene (TCE) 10.4 ug/L 8/28/2017 0.5

Trichloroethylene (TCE) 10.5 ug/L 8/1/2018 0.5

Trichloroethylene (TCE) 11 ug/L 8/18/2018 0.5

Trichloroethylene (TCE) 11.2 ug/L 4/1/2019 0.5

Trichloroethylene (TCE) 11.6 ug/L 12/1/2018 0.5

Trichloroethylene (TCE) 11.6 ug/L 2/1/2018 0.5

Trichloroethylene (TCE) 11.7 ug/L 9/1/2018 0.5

Trichloroethylene (TCE) 12.4 ug/L 5/1/2019 0.5

Trichloroethylene (TCE) 12.4 ug/L 11/1/2018 0.5

Trichloroethylene (TCE) 12.6 ug/L 6/1/2019 0.5

Trichloroethylene (TCE) 13.3 ug/L 3/1/2019 0.5

Trichloroethylene (TCE) 13.6 ug/L 1/1/2018 0.5

Trichloroethylene (TCE) 13.7 ug/L 2/1/2019 0.5

Trichloroethylene (TCE) 13.8 ug/L 4/24/2017 0.5

Trichloroethylene (TCE) 14 ug/L 8/9/2019 0.5

Trichloroethylene (TCE) 14 ug/L 12/4/2017 0.5

Trichloroethylene (TCE) 14.4 ug/L 1/1/2019 0.5

Trichloroethylene (TCE) 15.1 ug/L 8/1/2019 0.5

Trichloroethylene (TCE) 15.3 ug/L 3/1/2018 0.5

Trichloroethylene (TCE) 16 ug/L 11/6/2017 0.5

Trichloroethylene (TCE) 16.1 ug/L 9/1/2019 0.5

Trichloroethylene (TCE) 16.2 ug/L 7/24/2017 0.5

Trichloroethylene (TCE) 16.4 ug/L 10/1/2019 0.5

Trichloroethylene (TCE) 16.5 ug/L 11/1/2019 0.5

Trichloroethylene (TCE) 16.7 ug/L 2/27/2017 0.5

Trichloroethylene (TCE) 17 ug/L 2/1/2020 0.5

Trichloroethylene (TCE) 17 ug/L 6/26/2017 0.5

Trichloroethylene (TCE) 17.6 ug/L 1/1/2020 0.5

Trichloroethylene (TCE) 17.9 ug/L 1/23/2017 0.5

Trichloroethylene (TCE) 18 ug/L 9/5/2017 0.5

Trichloroethylene (TCE) 18.3 ug/L 10/2/2017 0.5

Trichloroethylene (TCE) 19.7 ug/L 12/1/2019 0.5

Trichloroethylene (TCE) 22.1 ug/L 5/22/2017 0.5

1,4 - Dioxane NA ug/L 1/6/2020 0.5

1,4 - Dioxane NA ug/L 10/7/2019 0.5

1,4 - Dioxane NA ug/L 7/1/2019 0.5



CH-16 Well Data - Contaminants

Analyte Result Units Date Notes MRL

1,4 - Dioxane NA ug/L 4/1/2019 0.5

1,4 - Dioxane NA ug/L 1/7/2019 0.5

1,4 - Dioxane NA ug/L 10/1/2018 0.5

1,4 - Dioxane NA ug/L 7/2/2018 0.5

1,4 - Dioxane NA ug/L 4/2/2018 0.5

1,4 - Dioxane NA ug/L 1/2/2018 0.5

1,4 - Dioxane NA ug/L 10/2/2017 0.5

1,4 - Dioxane NA ug/L 7/24/2017 0.5

1,4 - Dioxane NA ug/L 4/24/2017 0.5

1,4 - Dioxane NA ug/L 1/23/2017 0.5

1,2,3-Trichloropropane NA ug/L 3/1/2020 5

1,2,3-Trichloropropane NA ug/L 2/1/2020 5

1,2,3-Trichloropropane NA ug/L 1/1/2020 5

1,2,3-Trichloropropane NA ug/L 12/1/2019 5

1,2,3-Trichloropropane NA ug/L 11/1/2019 5

1,2,3-Trichloropropane NA ug/L 10/1/2019 5

1,2,3-Trichloropropane NA ug/L 9/1/2019 5

1,2,3-Trichloropropane NA ug/L 8/1/2019 5

1,2,3-Trichloropropane NA ug/L 7/1/2019 5

1,2,3-Trichloropropane NA ug/L 6/1/2019 5

1,2,3-Trichloropropane NA ug/L 5/1/2019 5

1,2,3-Trichloropropane NA ug/L 4/1/2019 5

1,2,3-Trichloropropane NA ug/L 3/1/2019 5

1,2,3-Trichloropropane NA ug/L 2/1/2019 5

1,2,3-Trichloropropane NA ug/L 1/1/2019 5

1,2,3-Trichloropropane NA ug/L 12/1/2018 5

1,2,3-Trichloropropane NA ug/L 11/1/2018 5

1,2,3-Trichloropropane NA ug/L 10/1/2018 5

1,2,3-Trichloropropane NA ug/L 9/1/2018 5

1,2,3-Trichloropropane NA ug/L 8/6/2018 5

1,2,3-Trichloropropane NA ug/L 7/2/2018 5

1,2,3-Trichloropropane NA ug/L 6/4/2018 5

1,2,3-Trichloropropane NA ug/L 5/22/2018 5

1,2,3-Trichloropropane NA ug/L 4/18/2018 5

1,2,3-Trichloropropane NA ug/L 3/29/2018 5

Tetrachloroethylene (PCE) ND ug/L 10/1/2018 0.5

1,1,1,2-Tetrachloroethane ND ug/L 8/9/2019 0.5

1,1,1-Trichloroethane ND ug/L 8/9/2019 0.5

1,1,2,2-Tetrachloroethane ND ug/L 8/9/2019 0.5

1,1,2-Trichloroethane ND ug/L 8/9/2019 0.5

1,1-Dichloroethane ND ug/L 8/9/2019 0.5

1,1-Dichloropropene ND ug/L 8/9/2019 0.5

1,2,3-Trichlorobenzene ND ug/L 8/9/2019 0.5

1,2,4-Trichlorobenzene ND ug/L 8/9/2019 0.5



CH-16 Well Data - Contaminants

Analyte Result Units Date Notes MRL

1,2,4-Trimethylbenzene ND ug/L 8/9/2019 0.5

1,2-Dichloroethane ND ug/L 8/9/2019 0.5

1,2-Dichloropropane ND ug/L 8/9/2019 0.5

1,3,5-Trimethylbenzene ND ug/L 8/9/2019 0.5

1,3-Dichloropropane ND ug/L 8/9/2019 0.5

2,2-Dichloropropane ND ug/L 8/9/2019 0.5

2-Butanone (MEK) ND ug/L 8/9/2019 5

4-Methyl-2-Pentanone (MIBK) ND ug/L 8/9/2019 5

Benzene ND ug/L 8/9/2019 0.5

Bromobenzene ND ug/L 8/9/2019 0.5

Bromochloromethane ND ug/L 8/9/2019 0.5

Bromodichloromethane ND ug/L 8/9/2019 0.5

Bromoethane ND ug/L 8/9/2019 0.5

Bromoform ND ug/L 8/9/2019 0.5

Carbon Tetrachloride ND ug/L 8/9/2019 0.5

Chlorobenzene ND ug/L 8/9/2019 0.5

Chlorodibromomethane ND ug/L 8/9/2019 0.5

Chloroethane ND ug/L 8/9/2019 0.5

Chloromethane(Methyl Chloride) ND ug/L 8/9/2019 0.5

cis-1,2-Dichloroethylene ND ug/L 8/9/2019 0.5

Dibromomethane ND ug/L 8/9/2019 0.5

Dichlorodifluoromethane ND ug/L 8/9/2019 0.5

Dichloromethane ND ug/L 8/9/2019 0.5

Di-isopropyl ether ND ug/L 8/9/2019 3

Ethyl benzene ND ug/L 8/9/2019 0.5

Hexachlorobutadiene ND ug/L 8/9/2019 0.5

Isopropylbenzene ND ug/L 8/9/2019 0.5

m,p-Xylenes ND ug/L 8/9/2019 0.5

m-Dichlorobenzene (1,3-DCB) ND ug/L 8/9/2019 0.5

Methyl Tert-butyl ether (MTBE) ND ug/L 8/9/2019 0.5

Naphthalene ND ug/L 8/9/2019 0.5

n-Butylbenzene ND ug/L 8/9/2019 0.5

n-Propylbenzene ND ug/L 8/9/2019 0.5

o-Chlorotoluene ND ug/L 8/9/2019 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 8/9/2019 0.5

o-Xylene ND ug/L 8/9/2019 0.5

p-Chlorotoluene ND ug/L 8/9/2019 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 8/9/2019 0.5

p-Isopropyltoluene ND ug/L 8/9/2019 0.5

sec-Butylbenzene ND ug/L 8/9/2019 0.5

Styrene ND ug/L 8/9/2019 0.5

tert-amyl Methyl Ether ND ug/L 8/9/2019 3

tert-Butyl Ethyl Ether ND ug/L 8/9/2019 3

tert-Butylbenzene ND ug/L 8/9/2019 0.5



CH-16 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Toluene ND ug/L 8/9/2019 0.5

Total 1,3-Dichloropropene ND ug/L 8/9/2019 0.5

Total THM ND ug/L 8/9/2019 0.5

Total xylenes ND ug/L 8/9/2019 0.5

trans-1,2-Dichloroethylene ND ug/L 8/9/2019 0.5

trans-1,3-Dichloropropene ND ug/L 8/9/2019 0.5

Trichlorofluoromethane ND ug/L 8/9/2019 0.5

Vinyl chloride (VC) ND ug/L 8/9/2019 0.3

Alachlor (Alanex) ND ug/L 11/8/2018 0.1

Chlordane ND ug/L 11/8/2018 0.1

Endrin ND ug/L 11/8/2018 0.01

Heptachlor ND ug/L 11/8/2018 0.01

Heptachlor Epoxide ND ug/L 11/8/2018 0.01

Lindane (gamma-BHC) ND ug/L 11/8/2018 0.01

Methoxychlor ND ug/L 11/8/2018 0.05

PCB 1016 Aroclor ND ug/L 11/8/2018 0.08

PCB 1221 Aroclor ND ug/L 11/8/2018 0.1

PCB 1232 Aroclor ND ug/L 11/8/2018 0.1

PCB 1242 Aroclor ND ug/L 11/8/2018 0.1

PCB 1248 Aroclor ND ug/L 11/8/2018 0.1

PCB 1254 Aroclor ND ug/L 11/8/2018 0.1

PCB 1260 Aroclor ND ug/L 11/8/2018 0.1

Total PCBs ND ug/L 11/8/2018 0.1

Toxaphene ND ug/L 11/8/2018 0.5

2,4,5-TP (Silvex) ND ug/L 11/16/2018 0.2

2,4-Dichlorophenyl acetic acid ND ug/L 11/16/2018 0.1

Bentazon ND ug/L 11/16/2018 0.5

Dalapon ND ug/L 11/16/2018 1

Dinoseb ND ug/L 11/16/2018 0.2

Pentachlorophenol ND ug/L 11/16/2018 0.04

Picloram ND ug/L 11/16/2018 0.1

Dibromochloropropane (DBCP) ND ug/L 11/9/2018 0.01

Ethylene Dibromide (EDB) ND ug/L 11/9/2018 0.01

Alachlor (Alanex) ND ug/L 11/16/2018 0.05

Atrazine ND ug/L 11/16/2018 0.05

Benzo(a)pyrene ND ug/L 11/16/2018 0.02

Di-(2-Ethylhexyl)adipate ND ug/L 11/16/2018 0.6

Di(2-Ethylhexyl)phthalate ND ug/L 11/16/2018 0.6

Hexachlorobenzene ND ug/L 11/16/2018 0.05

Hexachlorocyclopentadiene ND ug/L 11/16/2018 0.05

Molinate ND ug/L 11/16/2018 0.1

Simazine ND ug/L 11/16/2018 0.05

Thiobencarb (ELAP) ND ug/L 11/16/2018 0.2

Endothall ND ug/L 11/8/2018 20



CH-16 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Glyphosate ND ug/L 11/10/2018 6

Carbofuran (Furadan) ND ug/L 11/9/2018 0.5

Oxamyl (Vydate) ND ug/L 11/9/2018 0.5

Diquat ND ug/L 11/9/2018 0.4

Alachlor (Alanex) ND ug/L 8/10/2018 0.1

Chlordane ND ug/L 8/10/2018 0.1

Endrin ND ug/L 8/10/2018 0.01

Lindane (gamma-BHC) ND ug/L 8/10/2018 0.01

Methoxychlor ND ug/L 8/10/2018 0.05

Toxaphene ND ug/L 8/10/2018 0.5

2,4-Dichlorophenyl acetic acid ND ug/L 8/15/2018 0.1

Bentazon ND ug/L 8/15/2018 0.5

Dinoseb ND ug/L 8/15/2018 0.2

Pentachlorophenol ND ug/L 8/15/2018 0.04

Dibromochloropropane (DBCP) ND ug/L 8/18/2018 0.01

Ethylene Dibromide (EDB) ND ug/L 8/18/2018 0.01

Alachlor (Alanex) ND ug/L 8/24/2018 0.05

Atrazine ND ug/L 8/24/2018 0.05

Di(2-Ethylhexyl)phthalate ND ug/L 8/24/2018 0.6

Simazine ND ug/L 8/24/2018 0.05

Thiobencarb (ELAP) ND ug/L 8/24/2018 0.2

Endothall ND ug/L 8/10/2018 20

1,4 - Dioxane ND ug/L 8/15/2018 0.5

Glyphosate ND ug/L 8/10/2018 6

Carbofuran (Furadan) ND ug/L 8/8/2018 0.5

Oxamyl (Vydate) ND ug/L 8/8/2018 0.5

Diquat ND ug/L 8/9/2018 0.4

Perchlorate ND ug/L 8/10/2018 2

1,1,1,2-Tetrachloroethane ND ug/L 8/18/2018 0.5

1,1,1-Trichloroethane ND ug/L 8/18/2018 0.5

1,1,2,2-Tetrachloroethane ND ug/L 8/18/2018 0.5

1,1,2-Trichloroethane ND ug/L 8/18/2018 0.5

1,1-Dichloroethane ND ug/L 8/18/2018 0.5

1,1-Dichloropropene ND ug/L 8/18/2018 0.5

1,2,3-Trichlorobenzene ND ug/L 8/18/2018 0.5

1,2,4-Trichlorobenzene ND ug/L 8/18/2018 0.5

1,2,4-Trimethylbenzene ND ug/L 8/18/2018 0.5

1,2-Dichloroethane ND ug/L 8/18/2018 0.5

1,2-Dichloropropane ND ug/L 8/18/2018 0.5

1,3,5-Trimethylbenzene ND ug/L 8/18/2018 0.5

1,3-Dichloropropane ND ug/L 8/18/2018 0.5

2,2-Dichloropropane ND ug/L 8/18/2018 0.5

2-Butanone (MEK) ND ug/L 8/18/2018 5

Benzene ND ug/L 8/18/2018 0.5



CH-16 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Bromobenzene ND ug/L 8/18/2018 0.5

Bromochloromethane ND ug/L 8/18/2018 0.5

Bromodichloromethane ND ug/L 8/18/2018 0.5

Bromoethane ND ug/L 8/18/2018 0.5

Bromoform ND ug/L 8/18/2018 0.5

Bromomethane (Methyl Bromide) ND ug/L 8/18/2018 0.5

Carbon disulfide ND ug/L 8/18/2018 0.5

Carbon Tetrachloride ND ug/L 8/18/2018 0.5

Chlorobenzene ND ug/L 8/18/2018 0.5

Chlorodibromomethane ND ug/L 8/18/2018 0.5

Chloroethane ND ug/L 8/18/2018 0.5

Chloroform (Trichloromethane) ND ug/L 8/18/2018 0.5

Chloromethane(Methyl Chloride) ND ug/L 8/18/2018 0.5

cis-1,2-Dichloroethylene ND ug/L 8/18/2018 0.5

cis-1,3-Dichloropropene ND ug/L 8/18/2018 0.5

Dibromomethane ND ug/L 8/18/2018 0.5

Dichloromethane ND ug/L 8/18/2018 0.5

Di-isopropyl ether ND ug/L 8/18/2018 3

Ethyl benzene ND ug/L 8/18/2018 0.5

Hexachlorobutadiene ND ug/L 8/18/2018 0.5

Isopropylbenzene ND ug/L 8/18/2018 0.5

m,p-Xylenes ND ug/L 8/18/2018 0.5

m-Dichlorobenzene (1,3-DCB) ND ug/L 8/18/2018 0.5

Methyl Tert-butyl ether (MTBE) ND ug/L 8/18/2018 0.5

Naphthalene ND ug/L 8/18/2018 0.5

n-Butylbenzene ND ug/L 8/18/2018 0.5

n-Propylbenzene ND ug/L 8/18/2018 0.5

o-Chlorotoluene ND ug/L 8/18/2018 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 8/18/2018 0.5

o-Xylene ND ug/L 8/18/2018 0.5

p-Chlorotoluene ND ug/L 8/18/2018 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 8/18/2018 0.5

p-Isopropyltoluene ND ug/L 8/18/2018 0.5

sec-Butylbenzene ND ug/L 8/18/2018 0.5

Styrene ND ug/L 8/18/2018 0.5

tert-amyl Methyl Ether ND ug/L 8/18/2018 3

tert-Butyl Ethyl Ether ND ug/L 8/18/2018 3

tert-Butylbenzene ND ug/L 8/18/2018 0.5

Toluene ND ug/L 8/18/2018 0.5

Total 1,3-Dichloropropene ND ug/L 8/18/2018 0.5

Total THM ND ug/L 8/18/2018 0.5

Total xylenes ND ug/L 8/18/2018 0.5

trans-1,2-Dichloroethylene ND ug/L 8/18/2018 0.5

trans-1,3-Dichloropropene ND ug/L 8/18/2018 0.5



CH-16 Well Data - Contaminants

Analyte Result Units Date Notes MRL

Trichlorofluoromethane ND ug/L 8/18/2018 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 8/18/2018 0.5

Vinyl chloride (VC) ND ug/L 8/18/2018 0.3

Tetrachloroethylene (PCE) ND ug/L 8/18/2018 0.5

1,2,3-Trichloropropane ND ug/L 8/9/2019 5

1,2,3-Trichloropropane ND ug/L 8/8/2019 5

1,2,3-Trichloropropane ND ug/L 8/18/2018 5

Cyanide ND mg/L 8/14/2018 0.025

Surfactants ND mg/L 8/8/2018 0.1

Dichlorodifluoromethane ND (LK) ug/L 8/18/2018 0.5

Bromomethane (Methyl Bromide) ND (LM) ug/L 8/9/2019 0.5

4-Methyl-2-Pentanone (MIBK) ND (VC) ug/L 8/18/2018 5

Tetrachloroethylene (PCE) ug/L 3/1/2020 0.5

Trichloroethylene (TCE) ug/L 3/1/2020 0.5



CH-18 Well Data - Contaminants

Analyte Result Units MRL Notes

1,1,1,2-Tetrachloroethane ND ug/L 0.5

1,1,1,2-Tetrachloroethane ND ug/L 0.5

1,1,1-Trichloroethane ND ug/L 0.5

1,1,1-Trichloroethane ND ug/L 0.5

1,1,2,2-Tetrachloroethane ND ug/L 0.5

1,1,2,2-Tetrachloroethane ND ug/L 0.5

1,1,2-Trichloroethane ND ug/L 0.5

1,1,2-Trichloroethane ND ug/L 0.5

1,1-Dichloroethane ND ug/L 0.5

1,1-Dichloroethane ND ug/L 0.5

1,1-Dichloroethylene ND ug/L 0.5

1,1-Dichloroethylene ND ug/L 0.5

1,1-Dichloropropene ND ug/L 0.5

1,1-Dichloropropene ND ug/L 0.5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichlorobenzene ND ug/L 0.5

1,2,3-Trichlorobenzene ND ug/L 0.5

1,2,3-Trichloropropane ND ug/L 0.5



CH-18 Well Data - Contaminants

Analyte Result Units MRL Notes

1,2,3-Trichloropropane ND ug/L 0.005

1,2,3-Trichloropropane ND ug/L 0.5

1,2,4-Trichlorobenzene ND ug/L 0.5

1,2,4-Trichlorobenzene ND ug/L 0.5

1,2,4-Trimethylbenzene ND ug/L 0.5

1,2,4-Trimethylbenzene ND ug/L 0.5

1,2-Dichloroethane ND ug/L 0.5

1,2-Dichloroethane ND ug/L 0.5

1,2-Dichloropropane ND ug/L 0.5

1,2-Dichloropropane ND ug/L 0.5

1,3,5-Trimethylbenzene ND ug/L 0.5

1,3,5-Trimethylbenzene ND ug/L 0.5

1,3-Dichloropropane ND ug/L 0.5

1,3-Dichloropropane ND ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane 0.44 ug/L 0.5 0.44J 

1,4-Dioxane ND ug/L 0.5

2,2-Dichloropropane ND ug/L 0.5

2,2-Dichloropropane ND ug/L 0.5

2,4,5-TP (Silvex) ND ug/L 0.2

2,4-D ND ug/L 0.1

2,4-D ND ug/L 0.1

2-Butanone (MEK) ND ug/L 5

2-Butanone (MEK) ND ug/L 5

4-Methyl-2-Pentanone (MIBK) ND ug/L 5

4-Methyl-2-Pentanone (MIBK) ND (VC) ug/L 5

Alachlor ND ug/L 0.05

Alachlor ND ug/L 0.05

Alachlor (Alanex) ND ug/L 0.1

Alachlor (Alanex) ND ug/L 0.1



CH-18 Well Data - Contaminants

Analyte Result Units MRL Notes

Atrazine ND ug/L 0.05

Atrazine ND ug/L 0.05

Bentazon ND ug/L 0.5

Bentazon ND ug/L 0.5

Benzene ND ug/L 0.5

Benzene ND ug/L 0.5

Benzo(a)pyrene ND ug/L 0.02

Bromobenzene ND ug/L 0.5

Bromobenzene ND ug/L 0.5

Bromochloromethane ND ug/L 0.5

Bromochloromethane ND ug/L 0.5

Bromodichloromethane ND ug/L 0.5

Bromodichloromethane ND ug/L 0.5

Bromoethane ND ug/L 0.5

Bromoethane ND ug/L 0.5

Bromoform ND ug/L 0.5

Bromoform ND ug/L 0.5

Bromomethane (Methyl Bromide ND ug/L 0.5

Bromomethane (Methyl Bromide) ND (LM) ug/L 0.5

Carbofuran (Furadan) ND ug/L

Carbofuran (Furadan) ND ug/L 0.5

Carbon disulfide 0.14 ug/L 0.5 0.14J 

Carbon disulfide ND ug/L 0.5

Carbon Tetrachloride ND ug/L 0.5

Carbon Tetrachloride ND ug/L 0.5

Chlordane ND ug/L 0.1

Chlordane ND ug/L 0.1

Chlorobenzene ND ug/L 0.5

Chlorobenzene ND ug/L 0.5

Chlorodibromomethane 0.27 ug/L 0.5 0.27J 

Chlorodibromomethane ND ug/L 0.5

Chloroethane ND ug/L 0.5

Chloroethane ND ug/L 0.5

Chloroform (Trichloromethane) ND ug/L 0.5

Chloroform (Trichloromethane) ND ug/L 0.5

Chloromethane(Methyl Chloride ND ug/L 0.5

Chloromethane(Methyl Chloride) ND ug/L 0.5

cis-1,2-Dichloroethylene 0.22 ug/L 0.5 0.22J 

cis-1,2-Dichloroethylene ND ug/L 0.5

cis-1,3-Dichloropropene ND ug/L 0.5

cis-1,3-Dichloropropene ND ug/L 0.5

Cyanide ND mg/L 0.025



CH-18 Well Data - Contaminants

Analyte Result Units MRL Notes

Dalapon ND ug/L 1

Di-(2-Ethylhexyl)adipate ND ug/L 0.6

Di(2-Ethylhexyl)phthalate ND ug/L 0.6

Di(2-Ethylhexyl)phthalate ND ug/L 0.6

Dibromochloropropane (DBCP) ND ug/L 0.01

Dibromochloropropane (DBCP) ND ug/L 0.01

Dibromomethane ND ug/L 0.5

Dibromomethane ND ug/L 0.5

Dichlorodifluoromethane ND ug/L 0.5

Dichlorodifluoromethane ND (LK) ug/L 0.5

Dichloromethane ND ug/L 0.5

Dichloromethane ND ug/L 0.5

Di-isopropyl ether ND ug/L 3

Di-isopropyl ether ND ug/L 3

Dinoseb ND ug/L 0.2

Dinoseb ND ug/L 0.2

Diquat ND ug/L

Diquat ND ug/L 0.4

Endothall ND ug/L

Endothall ND ug/L 20

Endrin ND ug/L 0.01

Endrin ND ug/L 0.01

Ethyl benzene ND ug/L 0.5

Ethyl benzene ND ug/L 0.5

Ethylene Dibromide (EDB) ND ug/L 0.01

Ethylene Dibromide (EDB) ND ug/L 0.01

Glyphosate ND ug/L

Glyphosate ND ug/L 6

Heptachlor ND ug/L 0.01

Heptachlor Epoxide ND ug/L 0.01

Hexachlorobenzene ND ug/L 0.05

Hexachlorobutadiene ND ug/L 0.5

Hexachlorobutadiene ND ug/L 0.5

Hexachlorocyclopentadiene ND ug/L 0.05

Isopropylbenzene ND ug/L 0.5

Isopropylbenzene ND ug/L 0.5

Lindane (gamma-BHC) ND ug/L 0.01

Lindane (gamma-BHC) ND ug/L 0.01

m,p-Xylenes ND ug/L 0.5

m,p-Xylenes ND ug/L 0.5

m-Dichlorobenzene (1,3-DCB) ND ug/L 0.5

m-Dichlorobenzene (1,3-DCB) ND ug/L 0.5



CH-18 Well Data - Contaminants

Analyte Result Units MRL Notes

Methoxychlor ND ug/L 0.05

Methoxychlor ND ug/L 0.05

Methyl Tert-butyl ether (MTBE) ND ug/L 0.5

Methyl Tert-butyl ether (MTBE) ND ug/L 0.5

Molinate ND ug/L 0.1

Naphthalene ND ug/L 0.5

Naphthalene ND ug/L 0.5

n-Butylbenzene ND ug/L 0.5

n-Butylbenzene ND ug/L 0.5

n-Propylbenzene ND ug/L 0.5

n-Propylbenzene ND ug/L 0.5

o-Chlorotoluene ND ug/L 0.5

o-Chlorotoluene ND ug/L 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 0.5

Oxamyl (Vydate) ND ug/L

Oxamyl (Vydate) ND ug/L 0.5

o-Xylene ND ug/L 0.5

o-Xylene ND ug/L 0.5

PCB 1016 Aroclor ND ug/L 0.08

PCB 1221 Aroclor ND ug/L 0.1

PCB 1232 Aroclor ND ug/L 0.1

PCB 1242 Aroclor ND ug/L 0.1

PCB 1248 Aroclor ND ug/L 0.1

PCB 1254 Aroclor ND ug/L 0.1

PCB 1260 Aroclor ND ug/L 0.1

p-Chlorotoluene ND ug/L 0.5

p-Chlorotoluene ND ug/L 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 0.5

Pentachlorophenol ND ug/L 0.04

Pentachlorophenol ND ug/L 0.04

Perchlorate ND ug/L 2

Picloram ND ug/L 0.1

p-Isopropyltoluene ND ug/L 0.5

p-Isopropyltoluene ND ug/L 0.5

sec-Butylbenzene ND ug/L 0.5

sec-Butylbenzene ND ug/L 0.5

Simazine ND ug/L 0.05

Simazine ND ug/L 0.05

Styrene ND ug/L 0.5

Styrene ND ug/L 0.5



CH-18 Well Data - Contaminants

Analyte Result Units MRL Notes

Surfactants ND mg/L 0.1

tert-amyl Methyl Ether ND ug/L 3

tert-amyl Methyl Ether ND ug/L 3

tert-Butyl Ethyl Ether ND ug/L 3

tert-Butyl Ethyl Ether ND ug/L 3

tert-Butylbenzene ND ug/L 0.5

tert-Butylbenzene ND ug/L 0.5

Tetrachloroethylene (PCE) 0.1 ug/L 0.5 0.1 J

Tetrachloroethylene (PCE) 0.1 ug/L 0.5 0.1 J

Tetrachloroethylene (PCE) 0.1 ug/L 0.5 0.1 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.3 ug/L 0.5 0.3 J

Tetrachloroethylene (PCE) 0.3 ug/L 0.5 0.3 J

Tetrachloroethylene (PCE) 0.3 ug/L 0.5 0.3 J

Tetrachloroethylene (PCE) 0.3 ug/L 0.5 0.3 J



CH-18 Well Data - Contaminants

Analyte Result Units MRL Notes

Tetrachloroethylene (PCE) 0.3 ug/L 0.5 0.3 J

Tetrachloroethylene (PCE) 0.3 ug/L 0.5 0.3 J

Tetrachloroethylene (PCE) 0.3 ug/L 0.5 0.3 J

Tetrachloroethylene (PCE) 0.3 ug/L 0.5 0.3 J

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Thiobencarb (ELAP) ND ug/L 0.2

Thiobencarb (ELAP) ND ug/L 0.2

Toluene ND ug/L 0.5

Toluene ND ug/L 0.5

Total 1,3-Dichloropropene ND ug/L 0.5

Total 1,3-Dichloropropene ND ug/L 0.5

Total PCBs ND ug/L 0.1

Total THM ND ug/L 0.5

Total THM ND ug/L 0.5

Total xylenes ND ug/L 0.5

Total xylenes ND ug/L 0.5

Toxaphene ND ug/L 0.5

Toxaphene ND ug/L 0.5

trans-1,2-Dichloroethylene ND ug/L 0.5

trans-1,2-Dichloroethylene ND ug/L 0.5

trans-1,3-Dichloropropene ND ug/L 0.5

trans-1,3-Dichloropropene ND ug/L 0.5

Trichloroethylene (TCE) 0.5 ug/L 0.5

Trichloroethylene (TCE) 0.6 ug/L 0.5

Trichloroethylene (TCE) 0.7 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5



CH-18 Well Data - Contaminants

Analyte Result Units MRL Notes

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 1 ug/L 0.5

Trichloroethylene (TCE) 1 ug/L 0.5

Trichloroethylene (TCE) 1 ug/L 0.5

Trichloroethylene (TCE) 1 ug/L 0.5

Trichloroethylene (TCE) 1 ug/L 0.5

Trichloroethylene (TCE) 1 ug/L 0.5

Trichloroethylene (TCE) 1.1 ug/L 0.5

Trichloroethylene (TCE) 1.1 ug/L 0.5

Trichloroethylene (TCE) 1.1 ug/L 0.5

Trichloroethylene (TCE) 0.68 ug/L 0.5

Trichloroethylene (TCE) 1.1 ug/L 0.5

Trichlorofluoromethane ND ug/L 0.5

Trichlorofluoromethane ND ug/L 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 0.5

Vinyl chloride (VC) ND ug/L 0.3

Vinyl chloride (VC) ND ug/L 0.3



CH-19 Well Data - Contaminants

Analyte Result Units MRL Notes

1,1,1,2-Tetrachloroethane ND ug/L 0.5

1,1,1,2-Tetrachloroethane ND ug/L 0.5

1,1,1-Trichloroethane ND ug/L 0.5

1,1,1-Trichloroethane ND ug/L 0.5

1,1,2,2-Tetrachloroethane ND ug/L 0.5

1,1,2,2-Tetrachloroethane ND ug/L 0.5

1,1,2-Trichloroethane ND ug/L 0.5

1,1,2-Trichloroethane ND ug/L 0.5

1,1-Dichloroethane ND ug/L 0.5

1,1-Dichloroethane ND ug/L 0.5

1,1-Dichloroethylene 1.7 ug/L 0.5

1,1-Dichloroethylene 3 ug/L 0.5

1,1-Dichloropropene ND ug/L 0.5

1,1-Dichloropropene ND ug/L 0.5

1,2,3-Trichlorobenzene ND ug/L 0.5

1,2,3-Trichlorobenzene ND ug/L 0.5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane 0.0024 ug/L 0.005 0.0024J 



CH-19 Well Data - Contaminants

Analyte Result Units MRL Notes

1,2,3-Trichloropropane ND ug/L 0.5

1,2,3-Trichloropropane ND ug/L 0.5

1,2,4-Trichlorobenzene ND ug/L 0.5

1,2,4-Trichlorobenzene ND ug/L 0.5

1,2,4-Trimethylbenzene ND ug/L 0.5

1,2,4-Trimethylbenzene ND ug/L 0.5

1,2-Dichloroethane ND ug/L 0.5

1,2-Dichloroethane ND ug/L 0.5

1,2-Dichloropropane ND ug/L 0.5

1,2-Dichloropropane ND ug/L 0.5

1,3,5-Trimethylbenzene ND ug/L 0.5

1,3,5-Trimethylbenzene ND ug/L 0.5

1,3-Dichloropropane ND ug/L 0.5

1,3-Dichloropropane ND ug/L 0.5

1,4-Dioxane 0.2 ug/L 0.5 0.20J 

1,4-Dioxane ND ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

2,2-Dichloropropane ND ug/L 0.5

2,2-Dichloropropane ND ug/L 0.5

2,4,5-TP (Silvex) ND ug/L 0.2

2,4-D ND ug/L 0.1

2,4-D ND ug/L 0.1

2-Butanone (MEK) ND ug/L 5

2-Butanone (MEK) ND ug/L 5

4-Methyl-2-Pentanone (MIBK) ND ug/L 5

4-Methyl-2-Pentanone (MIBK) ND (VC) ug/L 5

Alachlor (Alanex) ND ug/L 0.1

Alachlor (Alanex) ND ug/L 0.1

Alachlor (Alanex) ND ug/L 0.05

Alachlor (Alanex) ND ug/L 0.05



CH-19 Well Data - Contaminants

Analyte Result Units MRL Notes

Atrazine ND ug/L 0.05

Atrazine ND ug/L 0.05

Bentazon ND ug/L 0.5

Bentazon ND ug/L 0.5

Benzene ND ug/L 0.5

Benzene ND ug/L 0.5

Benzo(a)pyrene ND ug/L 0.02

Bromobenzene ND ug/L 0.5

Bromobenzene ND ug/L 0.5

Bromochloromethane ND ug/L 0.5

Bromochloromethane ND ug/L 0.5

Bromodichloromethane ND ug/L 0.5

Bromodichloromethane ND ug/L 0.5

Bromoethane ND ug/L 0.5

Bromoethane ND ug/L 0.5

Bromoform 0.63 ug/L 0.5

Bromoform ND ug/L 0.5

Bromomethane (Methyl Bromide) ND ug/L 0.5

Bromomethane (Methyl Bromide) ND (LM) ug/L 0.5

Carbofuran (Furadan) ND ug/L 0.5

Carbofuran (Furadan) ND ug/L 0.5

Carbon disulfide 0.13 ug/L 0.5 0.13J 

Carbon disulfide ND ug/L 0.5

Carbon Tetrachloride ND ug/L 0.5

Carbon Tetrachloride ND ug/L 0.5

Chlordane ND ug/L 0.1

Chlordane ND ug/L 0.1

Chlorobenzene ND ug/L 0.5

Chlorobenzene ND ug/L 0.5

Chlorodibromomethane ND ug/L 0.5

Chlorodibromomethane ND ug/L 0.5

Chloroethane ND ug/L 0.5

Chloroethane ND ug/L 0.5

Chloroform (Trichloromethane) 0.26 ug/L 0.5 0.26J 

Chloroform (Trichloromethane) ND ug/L 0.5

Chloromethane(Methyl Chloride) ND ug/L 0.5

Chloromethane(Methyl Chloride) ND ug/L 0.5

cis-1,2-Dichloroethylene 0.81 ug/L 0.5

cis-1,2-Dichloroethylene 2 ug/L 0.5

cis-1,3-Dichloropropene ND ug/L 0.5

cis-1,3-Dichloropropene ND ug/L 0.5

Cyanide ND mg/L 0.025



CH-19 Well Data - Contaminants

Analyte Result Units MRL Notes

Dalapon ND ug/L 1

Dalapon ND ug/L 1

Di-(2-Ethylhexyl)adipate ND ug/L 0.6

Di(2-Ethylhexyl)phthalate ND ug/L 0.6

Di(2-Ethylhexyl)phthalate ND ug/L 0.6

Dibromochloropropane (DBCP) ND ug/L 0.01

Dibromochloropropane (DBCP) ND ug/L 0.01

Dibromomethane ND ug/L 0.5

Dibromomethane ND ug/L 0.5

Dichlorodifluoromethane 0.10J ug/L 0.5 0.10J 

Dichlorodifluoromethane ND (LK) ug/L 0.5

Dichloromethane ND ug/L 0.5

Dichloromethane ND ug/L 0.5

Di-isopropyl ether ND ug/L 3

Di-isopropyl ether ND ug/L 3

Dinoseb ND ug/L 0.2

Dinoseb ND ug/L 0.2

Diquat ND ug/L 0.4

Diquat ND ug/L 0.4

Endothall ND ug/L 20

Endothall ND ug/L 20

Endrin ND ug/L 0.01

Endrin ND ug/L 0.01

Ethyl benzene ND ug/L 0.5

Ethyl benzene ND ug/L 0.5

Ethylene Dibromide (EDB) ND ug/L 0.01

Ethylene Dibromide (EDB) ND ug/L 0.01

Glyphosate ND ug/L 6

Glyphosate ND ug/L 6

Heptachlor ND ug/L 0.01

Heptachlor Epoxide ND ug/L 0.01

Hexachlorobenzene ND ug/L 0.05

Hexachlorobutadiene ND ug/L 0.5

Hexachlorobutadiene ND ug/L 0.5

Hexachlorocyclopentadiene ND ug/L 0.05

Isopropylbenzene ND ug/L 0.5

Isopropylbenzene ND ug/L 0.5

Lindane (gamma-BHC) ND ug/L 0.01

Lindane (gamma-BHC) ND ug/L 0.01

m,p-Xylenes ND ug/L 0.5

m,p-Xylenes ND ug/L 0.5

m-Dichlorobenzene (1,3-DCB) ND ug/L



CH-19 Well Data - Contaminants

Analyte Result Units MRL Notes

m-Dichlorobenzene (1,3-DCB) ND ug/L 0.5

Methoxychlor ND ug/L 0.05

Methoxychlor ND ug/L 0.05

Methyl Tert-butyl ether (MTBE) 0.62 ug/L 0.5

Methyl Tert-butyl ether (MTBE) 0.74 ug/L 0.5

Molinate ND ug/L 0.1

Naphthalene ND ug/L 0.5

Naphthalene ND ug/L 0.5

n-Butylbenzene ND ug/L 0.5

n-Butylbenzene ND ug/L 0.5

n-Propylbenzene ND ug/L 0.5

n-Propylbenzene ND ug/L 0.5

o-Chlorotoluene ND ug/L 0.5

o-Chlorotoluene ND ug/L 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 0.5

Oxamyl (Vydate) ND ug/L 0.5

Oxamyl (Vydate) ND ug/L 0.5

o-Xylene ND ug/L 0.5

o-Xylene ND ug/L 0.5

PCB 1016 Aroclor ND ug/L 0.08

PCB 1221 Aroclor ND ug/L 0.1

PCB 1232 Aroclor ND ug/L 0.1

PCB 1242 Aroclor ND ug/L 0.1

PCB 1248 Aroclor ND ug/L 0.1

PCB 1254 Aroclor ND ug/L 0.1

PCB 1260 Aroclor ND ug/L 0.1

p-Chlorotoluene ND ug/L 0.5

p-Chlorotoluene ND ug/L 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 0.5

Pentachlorophenol ND ug/L 0.04

Pentachlorophenol ND ug/L 0.04

Perchlorate ND ug/L 2

Picloram ND ug/L 0.1

p-Isopropyltoluene ND ug/L 0.5

p-Isopropyltoluene ND ug/L 0.5

sec-Butylbenzene ND ug/L 0.5

sec-Butylbenzene ND ug/L 0.5

Simazine ND ug/L 0.05

Simazine ND ug/L 0.05

Styrene ND ug/L 0.5



CH-19 Well Data - Contaminants

Analyte Result Units MRL Notes

Styrene ND ug/L 0.5

Surfactants ND mg/L 0.1

tert-amyl Methyl Ether ND ug/L 0.5

tert-amyl Methyl Ether ND ug/L 3

tert-Butyl Ethyl Ether ND ug/L 3

tert-Butyl Ethyl Ether ND ug/L 3

tert-Butylbenzene ND ug/L 3

tert-Butylbenzene ND ug/L 0.5

Tetrachloroethylene (PCE) 1.2 ug/L 0.5

Tetrachloroethylene (PCE) 1.3 ug/L 0.5

Tetrachloroethylene (PCE) 0.6 ug/L 0.5

Tetrachloroethylene (PCE) 0.9 ug/L 0.5

Tetrachloroethylene (PCE) 0.9 ug/L 0.5

Tetrachloroethylene (PCE) 0.9 ug/L 0.5

Tetrachloroethylene (PCE) 1 ug/L 0.5

Tetrachloroethylene (PCE) 1.1 ug/L 0.5

Tetrachloroethylene (PCE) 1.1 ug/L 0.5

Tetrachloroethylene (PCE) 1.2 ug/L 0.5

Tetrachloroethylene (PCE) 1.2 ug/L 0.5

Tetrachloroethylene (PCE) 1.2 ug/L 0.5

Tetrachloroethylene (PCE) 1.2 ug/L 0.5

Tetrachloroethylene (PCE) 1.3 ug/L 0.5

Tetrachloroethylene (PCE) 1.3 ug/L 0.5

Tetrachloroethylene (PCE) 1.3 ug/L 0.5

Tetrachloroethylene (PCE) 1.3 ug/L 0.5

Tetrachloroethylene (PCE) 1.3 ug/L 0.5

Tetrachloroethylene (PCE) 1.3 ug/L 0.5

Tetrachloroethylene (PCE) 1.3 ug/L 0.5

Tetrachloroethylene (PCE) 1.4 ug/L 0.5

Tetrachloroethylene (PCE) 1.4 ug/L 0.5

Tetrachloroethylene (PCE) 1.5 ug/L 0.5

Tetrachloroethylene (PCE) 1.5 ug/L 0.5

Tetrachloroethylene (PCE) 1.5 ug/L 0.5

Tetrachloroethylene (PCE) 1.5 ug/L 0.5

Tetrachloroethylene (PCE) 1.6 ug/L 0.5

Tetrachloroethylene (PCE) 1.6 ug/L 0.5

Tetrachloroethylene (PCE) 1.6 ug/L 0.5

Tetrachloroethylene (PCE) 1.6 ug/L 0.5

Tetrachloroethylene (PCE) 1.7 ug/L 0.5

Tetrachloroethylene (PCE) 1.7 ug/L 0.5

Tetrachloroethylene (PCE) 1.7 ug/L 0.5

Tetrachloroethylene (PCE) 1.8 ug/L 0.5



CH-19 Well Data - Contaminants

Analyte Result Units MRL Notes

Tetrachloroethylene (PCE) 2 ug/L 0.5

Tetrachloroethylene (PCE) 2 ug/L 0.5

Tetrachloroethylene (PCE) 2 ug/L 0.5

Tetrachloroethylene (PCE) 2.1 ug/L 0.5

Tetrachloroethylene (PCE) 2.1 ug/L 0.5

Tetrachloroethylene (PCE) 2.1 ug/L 0.5

Tetrachloroethylene (PCE) ug/L 0.5

Thiobencarb (ELAP) ND ug/L 0.2

Thiobencarb (ELAP) ND ug/L 0.2

Toluene ND ug/L 0.5

Toluene ND ug/L 0.5

Total 1,3-Dichloropropene ND ug/L 0.5

Total 1,3-Dichloropropene ND ug/L 0.5

Total PCBs ND ug/L 0.1

Total THM 0.63 ug/L 0.5

Total THM ND ug/L 0.5

Total xylenes ND ug/L 0.5

Total xylenes ND ug/L 0.5

Toxaphene ND ug/L 0.5

Toxaphene ND ug/L 0.5

trans-1,2-Dichloroethylene ND ug/L 0.5

trans-1,2-Dichloroethylene ND ug/L 0.5

trans-1,3-Dichloropropene ND ug/L 0.5

trans-1,3-Dichloropropene ND ug/L 0.5

Trichloroethylene (TCE) 9.3 ug/L 0.5

Trichloroethylene (TCE) 15 ug/L 0.5

Trichloroethylene (TCE) 3 ug/L 0.5

Trichloroethylene (TCE) 5.2 ug/L 0.5

Trichloroethylene (TCE) 6.2 ug/L 0.5

Trichloroethylene (TCE) 6.5 ug/L 0.5

Trichloroethylene (TCE) 7.9 ug/L 0.5

Trichloroethylene (TCE) 8.3 ug/L 0.5

Trichloroethylene (TCE) 8.6 ug/L 0.5

Trichloroethylene (TCE) 9.1 ug/L 0.5

Trichloroethylene (TCE) 9.6 ug/L 0.5

Trichloroethylene (TCE) 9.8 ug/L 0.5

Trichloroethylene (TCE) 9.9 ug/L 0.5

Trichloroethylene (TCE) 10.6 ug/L 0.5

Trichloroethylene (TCE) 10.9 ug/L 0.5

Trichloroethylene (TCE) 11 ug/L 0.5

Trichloroethylene (TCE) 11.9 ug/L 0.5

Trichloroethylene (TCE) 12 ug/L 0.5



CH-19 Well Data - Contaminants

Analyte Result Units MRL Notes

Trichloroethylene (TCE) 12.1 ug/L 0.5

Trichloroethylene (TCE) 13.5 ug/L 0.5

Trichloroethylene (TCE) 14 ug/L 0.5

Trichloroethylene (TCE) 14.1 ug/L 0.5

Trichloroethylene (TCE) 14.2 ug/L 0.5

Trichloroethylene (TCE) 14.5 ug/L 0.5

Trichloroethylene (TCE) 14.5 ug/L 0.5

Trichloroethylene (TCE) 14.5 ug/L 0.5

Trichloroethylene (TCE) 14.8 ug/L 0.5

Trichloroethylene (TCE) 15.4 ug/L 0.5

Trichloroethylene (TCE) 15.4 ug/L 0.5

Trichloroethylene (TCE) 15.8 ug/L 0.5

Trichloroethylene (TCE) 16.1 ug/L 0.5

Trichloroethylene (TCE) 16.3 ug/L 0.5

Trichloroethylene (TCE) 16.6 ug/L 0.5

Trichloroethylene (TCE) 16.8 ug/L 0.5

Trichloroethylene (TCE) 17.2 ug/L 0.5

Trichloroethylene (TCE) 17.4 ug/L 0.5

Trichloroethylene (TCE) 18 ug/L 0.5

Trichloroethylene (TCE) 18.2 ug/L 0.5

Trichloroethylene (TCE) 18.3 ug/L 0.5

Trichloroethylene (TCE) 19.5 ug/L 0.5

Trichloroethylene (TCE) ug/L 0.5

Trichlorofluoromethane ND ug/L 0.5

Trichlorofluoromethane ND ug/L 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 0.5

Uranium ICAP/MS 16 pCi/L 1

Uranium ICAP/MS 22 pCi/L 1

Uranium ICAP/MS 26 pCi/L 1

Uranium ICAP/MS 29 pCi/L 1

Uranium ICAP/MS 24 pCi/L 0.7

Uranium ICAP/MS 33 pCi/L 0.7

Uranium ICAP/MS 39 pCi/L 0.7

Uranium ICAP/MS 43 pCi/L 0.7

Vinyl chloride (VC) ND ug/L 0.5

Vinyl chloride (VC) ND ug/L 0.3



CH-20 Well Data - Contaminants

Analyte Result Units MRL Notes

1,1,1,2-Tetrachloroethane ND ug/L 0.5

1,1,1,2-Tetrachloroethane ND ug/L 0.5

1,1,1-Trichloroethane ND ug/L 0.5

1,1,1-Trichloroethane ND ug/L 0.5

1,1,2,2-Tetrachloroethane ND ug/L 0.5

1,1,2,2-Tetrachloroethane ND ug/L 0.5

1,1,2-Trichloroethane ND ug/L 0.5

1,1,2-Trichloroethane ND ug/L 0.5

1,1-Dichloroethane ND ug/L 0.5

1,1-Dichloroethane ND ug/L 0.5

1,1-Dichloroethylene 0.61 ug/L 0.5

1,1-Dichloroethylene ND ug/L 0.5

1,1-Dichloropropene ND ug/L 0.5

1,1-Dichloropropene ND ug/L 0.5

1,2,3-Trichlorobenzene ND ug/L 0.5

1,2,3-Trichlorobenzene ND ug/L 0.5

1,2,3-Trichloropropane ND ug/L 0.5

1,2,3-Trichloropropane ND ug/L 0.005

1,2,3-Trichloropropane ND ug/L 0.5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5



CH-20 Well Data - Contaminants

Analyte Result Units MRL Notes

1,2,3-Trichloropropane NA ug/L 5

1,2,3-Trichloropropane NA ug/L 5

1,2,4-Trichlorobenzene ND ug/L 0.5

1,2,4-Trichlorobenzene ND ug/L 0.5

1,2,4-Trimethylbenzene ND ug/L 0.5

1,2,4-Trimethylbenzene ND ug/L 0.5

1,2-Dichloroethane ND ug/L 0.5

1,2-Dichloroethane ND ug/L 0.5

1,2-Dichloropropane ND ug/L 0.5

1,2-Dichloropropane ND ug/L 0.5

1,3,5-Trimethylbenzene ND ug/L 0.5

1,3,5-Trimethylbenzene ND ug/L 0.5

1,3-Dichloropropane ND ug/L 0.5

1,3-Dichloropropane ND ug/L 0.5

1,4-Dioxane ND ug/L 0.5

1,4-Dioxane ND ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

1,4-Dioxane NA ug/L 0.5

2,2-Dichloropropane ND ug/L 0.5

2,2-Dichloropropane ND ug/L 0.5

2,4,5-TP (Silvex) ND ug/L 0.2

2,4-D ND ug/L 0.1

2,4-D ND ug/L 0.1

2-Butanone (MEK) ND ug/L 5

2-Butanone (MEK) ND ug/L 5

4-Methyl-2-Pentanone (MIBK) ND ug/L 5

4-Methyl-2-Pentanone (MIBK) ND ug/L 5

Alachlor (Alanex) ND ug/L 0.1

Alachlor (Alanex) ND ug/L 0.1

Alachlor (Alanex) ND ug/L 0.05

Alachlor (Alanex) ND ug/L 0.05



CH-20 Well Data - Contaminants

Analyte Result Units MRL Notes

Atrazine ND ug/L 0.05

Atrazine ND ug/L 0.05

Bentazon ND ug/L 0.5

Bentazon ND ug/L 0.5

Benzene ND ug/L 0.5

Benzene ND ug/L 0.5

Benzo(a)pyrene ND ug/L 0.02

Bromobenzene ND ug/L 0.5

Bromobenzene ND ug/L 0.5

Bromochloromethane ND ug/L 0.5

Bromochloromethane ND ug/L 0.5

Bromodichloromethane ND ug/L 0.5

Bromodichloromethane ND ug/L 0.5

Bromoethane ND ug/L 0.5

Bromoethane ND ug/L 0.5

Bromoform ND ug/L 0.5

Bromoform ND ug/L 0.5

Bromomethane (Methyl Bromide) ND ug/L 0.5

Bromomethane (Methyl Bromide) ND (LM) ug/L 0.5

Carbofuran (Furadan) ND ug/L 0.5

Carbofuran (Furadan) ND ug/L 0.5

Carbon disulfide ND ug/L 0.5

Carbon disulfide ND ug/L 0.5

Carbon Tetrachloride ND ug/L 0.5

Carbon Tetrachloride ND ug/L 0.5

Chlordane ND ug/L 0.1

Chlordane ND ug/L 0.1

Chlorobenzene ND ug/L 0.5

Chlorobenzene ND ug/L 0.5

Chlorodibromomethane ND ug/L 0.5

Chlorodibromomethane ND ug/L 0.5

Chloroethane ND ug/L 0.5

Chloroethane ND ug/L 0.5

Chloroform (Trichloromethane) ND ug/L 0.5

Chloroform (Trichloromethane) ND ug/L 0.5

Chloromethane(Methyl Chloride) ND ug/L 0.5

Chloromethane(Methyl Chloride) ND ug/L 0.5

cis-1,2-Dichloroethylene ND ug/L 0.5

cis-1,2-Dichloroethylene ND ug/L 0.5

cis-1,3-Dichloropropene ND ug/L 0.5

cis-1,3-Dichloropropene ND ug/L 0.5

Cyanide by manual distillation ND mg/L 0.005



CH-20 Well Data - Contaminants

Analyte Result Units MRL Notes

Dalapon ND ug/L 1

Dalapon ND ug/L 1

Di-(2-Ethylhexyl)adipate ND ug/L 0.6

Di(2-Ethylhexyl)phthalate ND ug/L 0.6

Di(2-Ethylhexyl)phthalate ND ug/L 0.6

Dibromochloropropane (DBCP) ND ug/L 0.01

Dibromochloropropane (DBCP) ND ug/L 0.01

Dibromomethane ND ug/L 0.5

Dibromomethane ND ug/L 0.5

Dichlorodifluoromethane ND ug/L 0.5

Dichlorodifluoromethane ND ug/L 0.5

Dichloromethane ND ug/L 0.5

Dichloromethane ND ug/L 0.5

Di-isopropyl ether ND ug/L 3

Di-isopropyl ether ND ug/L 3

Dinoseb ND ug/L 0.2

Dinoseb ND ug/L 0.2

Diquat ND ug/L 0.4

Diquat ND ug/L 0.4

Endothall ND ug/L 20

Endothall ND ug/L 20

Endrin ND ug/L 0.01

Endrin ND ug/L 0.01

Ethyl benzene ND ug/L 0.5

Ethyl benzene ND ug/L 0.5

Ethylene Dibromide (EDB) ND ug/L 0.01

Ethylene Dibromide (EDB) ND ug/L 0.01

Glyphosate ND ug/L 6

Glyphosate ND ug/L 6

Heptachlor ND ug/L 0.01

Heptachlor Epoxide ND ug/L 0.01

Hexachlorobenzene ND ug/L 0.05

Hexachlorobutadiene ND ug/L 0.5

Hexachlorobutadiene ND ug/L 0.5

Hexachlorocyclopentadiene ND ug/L 0.05

Isopropylbenzene ND ug/L 0.5

Isopropylbenzene ND ug/L 0.5

Lindane (gamma-BHC) ND ug/L 0.01

Lindane (gamma-BHC) ND ug/L 0.01

m,p-Xylenes ND ug/L 0.5

m,p-Xylenes ND ug/L 0.5

m-Dichlorobenzene (1,3-DCB) ND ug/L 0.5



CH-20 Well Data - Contaminants

Analyte Result Units MRL Notes

m-Dichlorobenzene (1,3-DCB) ND ug/L 0.5

Methoxychlor ND ug/L 0.05

Methoxychlor ND ug/L 0.05

Methyl Tert-butyl ether (MTBE) ND ug/L 0.5

Methyl Tert-butyl ether (MTBE) ND ug/L 0.5

Molinate ND ug/L 0.1

Naphthalene ND ug/L 0.5

Naphthalene ND ug/L 0.5

n-Butylbenzene ND ug/L 0.5

n-Butylbenzene ND ug/L 0.5

n-Propylbenzene ND ug/L 0.5

n-Propylbenzene ND ug/L 0.5

o-Chlorotoluene ND ug/L 0.5

o-Chlorotoluene ND ug/L 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 0.5

o-Dichlorobenzene (1,2-DCB) ND ug/L 0.5

Oxamyl (Vydate) ND ug/L 0.5

Oxamyl (Vydate) ND ug/L 0.5

o-Xylene ND ug/L 0.5

o-Xylene ND ug/L 0.5

PCB 1016 Aroclor ND ug/L 0.08

PCB 1221 Aroclor ND ug/L 0.1

PCB 1232 Aroclor ND ug/L 0.1

PCB 1242 Aroclor ND ug/L 0.1

PCB 1248 Aroclor ND ug/L 0.1

PCB 1254 Aroclor ND ug/L 0.1

PCB 1260 Aroclor ND ug/L 0.1

p-Chlorotoluene ND ug/L 0.5

p-Chlorotoluene ND ug/L 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 0.5

p-Dichlorobenzene (1,4-DCB) ND ug/L 0.5

Pentachlorophenol ND ug/L 0.04

Pentachlorophenol ND ug/L 0.04

Perchlorate ND ug/L 2

Picloram ND ug/L 0.1

p-Isopropyltoluene ND ug/L 0.5

p-Isopropyltoluene ND ug/L 0.5

sec-Butylbenzene ND ug/L 0.5

sec-Butylbenzene ND ug/L 0.5

Simazine ND ug/L 0.05

Simazine ND ug/L 0.05

Styrene ND ug/L 0.5



CH-20 Well Data - Contaminants

Analyte Result Units MRL Notes

Styrene ND ug/L 0.5

Surfactants ND mg/L 0.1

tert-amyl Methyl Ether ND ug/L 3

tert-amyl Methyl Ether ND ug/L 3

tert-Butyl Ethyl Ether ND ug/L 3

tert-Butyl Ethyl Ether ND ug/L 3

tert-Butylbenzene ND ug/L 0.5

tert-Butylbenzene ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) 0.1 ug/L 0.5 0.1 J

Tetrachloroethylene (PCE) 0.1 ug/L 0.5 0.1 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) 0.2 ug/L 0.5 0.2 J

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5



CH-20 Well Data - Contaminants

Analyte Result Units MRL Notes

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) ND ug/L 0.5

Tetrachloroethylene (PCE) Offline ug/L 0.5

Tetrachloroethylene (PCE) Offline ug/L 0.5

Tetrachloroethylene (PCE) Offline ug/L 0.5

Tetrachloroethylene (PCE) Offline ug/L 0.5

Tetrachloroethylene (PCE) Offline ug/L 0.5

Thiobencarb (ELAP) ND ug/L 0.2

Thiobencarb (ELAP) ND ug/L 0.2

Toluene ND ug/L 0.5

Toluene ND ug/L 0.5

Total 1,3-Dichloropropene ND ug/L 0.5

Total 1,3-Dichloropropene ND ug/L 0.5

Total PCBs ND ug/L 0.1

Total THM ND ug/L 0.5

Total THM ND ug/L 0.5

Total xylenes ND ug/L 0.5

Total xylenes ND ug/L 0.5

Toxaphene ND ug/L 0.5

Toxaphene ND ug/L 0.5

trans-1,2-Dichloroethylene ND ug/L 0.5

trans-1,2-Dichloroethylene ND ug/L 0.5

trans-1,3-Dichloropropene ND ug/L 0.5

trans-1,3-Dichloropropene ND ug/L 0.5

Trichloroethylene (TCE) 2.8 ug/L 0.5

Trichloroethylene (TCE) 0.28 ug/L 0.5 0.28J 

Trichloroethylene (TCE) 0.5 ug/L 0.5

Trichloroethylene (TCE) 0.5 ug/L 0.5

Trichloroethylene (TCE) 0.5 ug/L 0.5

Trichloroethylene (TCE) 0.6 ug/L 0.5

Trichloroethylene (TCE) 0.6 ug/L 0.5

Trichloroethylene (TCE) 0.6 ug/L 0.5

Trichloroethylene (TCE) 0.6 ug/L 0.5

Trichloroethylene (TCE) 0.7 ug/L 0.5

Trichloroethylene (TCE) 0.7 ug/L 0.5

Trichloroethylene (TCE) 0.7 ug/L 0.5

Trichloroethylene (TCE) 0.7 ug/L 0.5

Trichloroethylene (TCE) 0.8 ug/L 0.5

Trichloroethylene (TCE) 0.9 ug/L 0.5

Trichloroethylene (TCE) 1 ug/L 0.5

Trichloroethylene (TCE) 1.2 ug/L 0.5

Trichloroethylene (TCE) 1.2 ug/L 0.5



CH-20 Well Data - Contaminants

Analyte Result Units MRL Notes

Trichloroethylene (TCE) 1.3 ug/L 0.5

Trichloroethylene (TCE) 1.3 ug/L 0.5

Trichloroethylene (TCE) 1.4 ug/L 0.5

Trichloroethylene (TCE) 1.7 ug/L 0.5

Trichloroethylene (TCE) 2.5 ug/L 0.5

Trichloroethylene (TCE) 2.6 ug/L 0.5

Trichloroethylene (TCE) 2.7 ug/L 0.5

Trichloroethylene (TCE) 2.7 ug/L 0.5

Trichloroethylene (TCE) 2.7 ug/L 0.5

Trichloroethylene (TCE) 0.2 ug/L 0.5 0.2 J

Trichloroethylene (TCE) 0.3 ug/L 0.5 0.3 J

Trichloroethylene (TCE) 0.3 ug/L 0.5 0.3 J

Trichloroethylene (TCE) 0.3 ug/L 0.5 0.3 J

Trichloroethylene (TCE) 0.4 ug/L 0.5 0.4 J

Trichloroethylene (TCE) 0.4 ug/L 0.5 0.4 J

Trichloroethylene (TCE) 0.4 ug/L 0.5 0.4 J

Trichloroethylene (TCE) 0.4 ug/L 0.5 0.4 J

Trichloroethylene (TCE) 0.4 ug/L 0.5 0.4 J

Trichloroethylene (TCE) Offline ug/L 0.5

Trichloroethylene (TCE) Offline ug/L 0.5

Trichloroethylene (TCE) Offline ug/L 0.5

Trichloroethylene (TCE) Offline ug/L 0.5

Trichloroethylene (TCE) Offline ug/L 0.5

Trichlorofluoromethane ND ug/L 0.5

Trichlorofluoromethane ND ug/L 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 0.5

Trichlorotrifluoroethane(Freon 113) ND ug/L 0.5

Vinyl chloride (VC) ND ug/L 0.3

Vinyl chloride (VC) ND ug/L 0.3



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 

 



Olympic Well Field Effective Treatment and 
Monitoring – Step 4 of 97-005 Evaluation 

 

 B 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 
FINAL_Step 4 Effective Treatment and Monitoring_2022.07.docx 

Appendix B: Detailed Process Flow Diagram and 
Complete Flow Balance 

 

  



Appendix B 
Olympic Well Field Effective Treatment and 
Monitoring – Step 4 of 97-005 Evaluation 

 

B  
Use of contents on this sheet is subject to the limitations specified at the end of this document. 

FINAL_Step 4 Effective Treatment and Monitoring_2022.07.docx 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 

 

 

 



Olympic Well Field Effective Treatment and 
Monitoring – Step 4 of 97-005 Evaluation Appendix B 

 

 B-1 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 
FINAL_Step 4 Effective Treatment and Monitoring_2022.07.docx 

 

 

 

 

 
Figure B-1. Olympic AWTF and Arcadia WTP Expansion Detailed Process Flow Diagram  
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Figure B-2. Olympic AWTF and Arcadia WTP Expansion Complete Flow Balance 
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Section 1 

Introduction 

This Operations, Maintenance, and Monitoring Plan (OMMP) is provided as part of Step 4 Effective 

Treatment and Monitoring of the 97-005 evaluation process for the Arcadia Water Treatment Plant 

(WTP) expansion permit modification. The OMMP is intended to be used by any authorized treatment 

facility operator as a reference for all aspects of a treatment facility. Per Process Memo 97-005-

R2020 - Revised Guidance for Direct Domestic Use of Extremely Impaired Sources (DDW 2020), the 

OMMP focuses on the following components: 

• Description of the treatment facility, including an overview of the sources of supply, design 

considerations, disinfection, storage, and the controls/supervisory control and data acquisition 

(SCADA) system. 

• System operating procedures, including design features for good system control, operating 

scenarios, maintenance activities, and descriptions of programmable logic controllers (PLCs) 

during pre-startup, startup, normal operation, and shutdown. A list of approved operations staff 

(including number of staff, grade of certifications, and responsibilities) and contact information 

for technical assistance and vendors is included. 

• Water quality monitoring and testing, including identification of drinking water wells and early 

warning monitoring wells, locations for sample collection, sampling frequency and analytical 

methods. 

• Reporting and recordkeeping, including typical reporting forms for operational and maintenance 

records, and instructions for proper waste handling, disposal, and documentation of unintended 

or incidental waste. 

This OMMP represents project data available at the current level of project development. Additional 

information will be added to the final OMMP where noted. The current DDW Amended Water Supply 

Permit is included in Attachment A.  

1.1 Plan Organization 

This OMMP is organized into four major sections as described in Table 1-1. 
 

Table 1-1. OMMP Organization 

Section Description 

1. Introduction 
Includes an overview of the sources of supply, treatment systems, disinfection, storage, and the 

controls/SCADA 

2. System Operating Procedures 

Provides descriptions of design features, instruments, PLCs, manual controls, and alarms for pre-

startup, startup, normal operation, and short-term and long-term shutdown of each treatment system.  

Approved maintenance operations and safety considerations for each treatment system is included.  

A list of approved operators and vendor contacts is also included. 

3. Water Quality Monitoring and 

Testing 

Identifies source wells and up-gradient monitoring wells.  

Includes the sampling analytes, frequency, and location for each component of the treatment facility, 

analytical methods required by the California drinking water regulations, and sampling techniques. 

4. Reporting and Record Keeping 

Summarizes required information for operational and maintenance record keeping.  

Includes considerations for proper handling, disposal, and documentation of potential unintended or 

incidental waste residual. 
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1.2 Description of Treatment Facility 

The City of Santa Monica (City) provides its own retail management of drinking water by treating and 

distributing water to residents and other users within its boundaries. The City currently serves 

approximately 18,000 metered customers with a current average annual water demand of 

approximately 11,600 acre-feet per year. Approximately 50 to 60 percent of the City’s current water 

supply is derived from local groundwater resources, with the remainder supplied by imported water 

from the Metropolitan Water District of Southern California (MWD), which wholesales treated water 

to the City imported from the Colorado River Aqueduct and the State Water Project. To reduce 

reliance on costly imported water supplies, the City seeks to increase the Arcadia WTP capacity from 

10 million gallons per day (mgd) to 13 mgd to accommodate additional flow from the Olympic Well 

Field and future wells. The project will also restore the Olympic Well Field’s pumping capacity by 

treating groundwater impacted by contamination through a new Olympic Advanced Water Treatment 

Facility (Olympic AWTF) co-located at the Arcadia WTP.  

The City is currently the only municipal agency that pumps groundwater from the Santa Monica Basin 

with groundwater production wells at the Charnock, Olympic, and Arcadia well fields, which is treated 

at the Arcadia WTP. The Charnock Well Field is comprised of five groundwater production wells: CH-

13, CH-16, CH-18, CH-19, and CH-20 (replaced CH-15). Three (CH-13, 19, and 20) of the five 

groundwater wells are contaminated with methyl tert-butyl ether (MTBE) and tertiary butyl alcohol 

and are treated at the Charnock WTP with greensand filtration and granular activated carbon (GAC) 

prior to blending with CH-16 and CH-18 for further treatment at the Arcadia WTP. The Arcadia Well 

Field production wells treated at the Arcadia WTP are ARC-4 and ARC-5. Design considerations for 

the Arcadia WTP, Charnock WTP, and Arcadia Well Field are discussed in the Domestic Water Supply 

Permit Amendment 1910146PA-004, dated August 22, 2016.  

Olympic Wells SM-4, SM-8 and SM-9 (replacing SM-3) are treated at the new Olympic AWTF. The 

production capacity of the existing Arcadia WTP, new Olympic AWTF, and Arcadia WTP expansion, 

and potential future groundwater wells (e.g., Airport wells) from the Coastal Sub-basin are described 

in Table 1-2.  
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Table 1-2. Production Well Capacities 

Well Units Existing Initial Design Future Design 

Olympic Wells 

SM-3/SM-9 gpm 300 - 900 500 to 900a 500 to 900a 

SM-4 gpm 300 - 900 500 to 900a 500 to 900a 

SM-8 gpm - 500 to 900a 500 to 900a 

Arcadia Wells 

ARC-4 gpm 135 135 135 

ARC-5 gpm 95 95 95 

Charnock Wells 

CH-13, 16, 18, 19, and 20 gpm 4,800 to 7,000 4,800 to 7,000b 4,800 to 7,000b 

Future Wellc gpm - - 900 

Airport Wells 

Airport-1 gpm - - 300 

Airport-2 gpm - - 300 

Airport-3 gpm - - 300 

Subtotals 

Maximum Combined Olympic Flow gpm 1,800 2,000 2,000 

Arcadia/Charnock/Airport gpm 5,030 – 7,000 5,030 – 7,230 5,930 to 8,130 

Reclaimed Washwater Returnd gpm 542 0 0 

Totals 

Total Arcadia WTP Capacity gpm 7,542e 9,097f 9,097f 

a. Total maximum flow from the Olympic Well Field will be limited to 2,000 gpm. For Step 2 Report, modeling assumed 600 gpm from 

SM-3/9, 700 gpm from SM-4, and 700 gpm from SM-8 (Advisian and ICF, 2021). 

b. Total pumping capacity of the existing Charnock wells (13, 16, 18, 19, and 20) varies based on well age and time of well 

replacement. 

c. The Future Well would be a back-up for existing Charnock wells. 

d. Will be demolished as part of plant upgrades. 

e. Limited to 7,000 gpm total from wells and 542 gpm from reclaimed washwater return. 

f. Limited to 9,097 gpm total from wells. 

gpm = gallons per minute 

 

1.3 Water Source Design Criteria Development  

To be classified as an Extremely Impaired Source by DDW, a water source must meet two or more of 

the 10 DDW-developed criteria to identify such sources. Based on the Step 2 Report evaluation of 

available water quality data, groundwater in the vicinity of the Olympic Well Field has the following 

three criteria and is, therefore, considered extremely impaired:  

1. Contains a contaminant, i.e., 1,4-D, that exceeds 10 times its notification level (NL) based on 

chronic health effects. 

2. Is extremely threatened with contamination due to known contaminating activities within the 

long-term, steady-state capture zone of a drinking water well or within the watershed of a 

surface water intake. As identified in the Step 1 Report (ICF, 2020), former Gillette and Boeing 

facilities, which are located within the Olympic Well Field study area, are identified 

contamination sites.  
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3. Contains a mixture of contaminants of health concern beyond what is typically seen in terms of 

number and concentration of contaminants, i.e., 1,4-D, tetrachloroethylene (PCE) and 

trichloroethylene (TCE). 

The Step 2 analysis (described in the Step 2 Report) fully characterized constituents in the raw water 

produced by the Olympic Well Field, thereby ensuring a treatment system can be properly selected 

and designed (Advisian and ICF, 2021). The analysis included screening of water quality data against 

specific criteria and regulatory values to identify constituents of potential concern (COPC), analyzing 

water quality data to estimate future treatment plant influent concentrations, assessing trends over 

time for historical water quality parameters, and analyzing variability to understand how water quality 

has changed under the influence of certain factors, such as pumping and seasonal variation in 

precipitation. Ultimately, 15 synthetic organic chemicals were confirmed as COPCs based on two 

criteria: 1) chemicals are synthetic organic compounds, and 2) chemicals had a ratio of maximum 

concentration to maximum contaminant level (MCL) or NL greater than 50 percent. Statistical 

analysis and flow-weighting calculations were then conducted to estimate future treatment plant 

influent concentrations using monitoring well groundwater quality data for all constituents, including 

the identified COPCs. The results of this analysis projected four COPCs to be at concentrations above 

their respective MCL or NL: 1,4-dioxane, PCE, TCE, and 1,2,3-trichloropropane (1,2,3-TCP).  

The Step 2 Report also provides information on the monitoring well selection and evaluation 

approach (Advisian and ICF, 2021). A conservative 95 percent upper confidence limit of the 

population mean (UCL95) water quality value was selected for the flow-weighted concentration 

estimates to project concentrations at each production well in the Olympic Well Field. A safety factor, 

selected based on best engineering judgement and available information, was applied to the UCL95 

water quality value to provide a second layer of conservatism to design the multi-barrier treatment 

system for the Olympic Well Field. 

• Initial Design. Table 1-3 provides the design concentrations for the Initial Design and 

construction. A safety factor of 1.5 on the UCL95 values was used for all the constituents except 

1,2,3-TCP, unlike the other COPCs, as well sampling from 2018 to 2019 showed a range of 

1,2,3-TCP concentrations, with 55 percent of the values below the MCL. Thus, a safety factor of 

1.2 on the UCL95 value was used for 1,2,3-TCP to minimize over-estimation of expected influent 

concentrations and over-design of the facility.  

• Contingency Design. Table 1-4 provides the design concentrations for the potential future 

Contingency Design and construction, which uses a safety factor of 2.0 for all COPCs, including 

1,2,3-TCP. The Olympic Well Field Restoration Project incorporates the ability to increase 

contaminant removal, if necessary, should future groundwater monitoring results indicate 

contaminant levels above what is currently detected and modeled. This potential future 

Contingency Design includes potential expansion of the ultraviolet light with hydrogen peroxide 

advanced oxidation process (UV/H2O2) to increase treatment if one or more COPCs rises above 

the Initial Design concentrations to the point where additional treatment is needed. It also 

includes increased Arcadia WTP capacity from future increased Charnock well flow.  

The blended Olympic Well Field influent water quality concentrations assume Olympic well flows of 

900 gpm for SM-4, 550 gpm for SM-8, and 550 gpm for SM-9 to create the most conservative blend 

concentration at the maximum flow (SM-4 at maximum flow; see Step 4 Report (BC 2021) for details 

on mass balance development). Ten of the 15 identified COPCs have concentrations at the individual 

production wells that are below the MCL or NL. Concentrations at the production wells for four of the 

constituents (1,2,3-TCP, 1,4-D, PCE, and TCE) exceed the MCL or NL and govern the treatment 

technology selection as described in the Step 4 Report. The historical water quality data is 

summarized in Appendix A of the Step 4 Report.   
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Table 1-3. Olympic Influent Concentrations: Initial Design 

Constituent of Potential 

Concern Units MCL NL 

1.5X UCL95 Estimates, Except 1,2,3-TCP (1.2X) Olympic AWTF 

Influenta SM-4 SM-8 SM-9 

1,1-Dichloroethane (1,1-DCA) μg/L 5 - 0.41 0.06 0.02 0.21 

1,1-Dichloroethylene (1,1-DCE) μg/L 6 - 1.65 0.30 0.12 0.86 

1,2,3-TCP μg/L 0.005 - 0.045 0.018 0.017 0.030 

1,4-D μg/L - 1 54 4 4 27 

Carbon tetrachloride μg/L 0.5 - 0.54 0.07 0.04 0.27 

Cis-1,2-Dichloroethylene  

(cis-1,2-DCE) 
μg/L 6 - 

0.33 3.15 0.08 1.04 

PCE μg/L  5 - 42 2 3 20 

TCE μg/L  5 - 34 2 1 16 

1,1,2-Trichloroethane μg/L  5 - 0.50 ND ND 0.23 

1,2-Dichloroethane μg/L  0.5 - 0.20 0.10 0.10 0.15 

Benzene μg/L  1 - 0.10 0.20 ND 0.10 

MTBE μg/L  13 - 0.30 0.30 ND 0.22 

Perfluorooctanoic acid (PFOA) ng/L - 0.1 1.70 0.10 0.20 0.85 

trans-1,2-Dichloroethylene μg/L  10 - ND 0.10 0.10 0.06 

Vinyl chloride μg/L  0.5 - ND 0.20 ND 0.06 

a. Blended treated water concentration assuming Olympic well flows of SM4 = 900 gpm, SM8 = 550 gpm, SM9 = 550 gpm. Note: SM-4 

flow is elevated and SM-8 and SM-9 reduced to create the most conservative blend concentration at the maximum flow (SM-4 at 

maximum flow). 

μg/L = microgram per liter, ND = non-detect, ng/L = nanograms per liter 

 

Table 1-4. Olympic Influent Concentrations: Contingency Design 

Constituent of Potential Concern Units MCL NL 

2.0X UCL95 Estimates Olympic AWTF  

Influenta SM-4 SM-8 SM-9 

1,1-DCA μg/L 5 - 0.60 0.10 0.10 0.33 

1,1-DCE μg/L 6 - 2.20 0.40 0.16 1.14 

1,2,3-TCP μg/L 0.005 - 0.074 0.030 0.028 0.049 

1,4-D μg/L - 1 71 5 5 35 

Carbon tetrachloride μg/L 0.5 - 0.80 0.10 0.10 0.42 

cis-1,2-DCE μg/L 6 - 0.50 4.20 0.10 1.41 

PCE μg/L  5 - 56 2 3 27 

TCE μg/L  5 - 45 2 1 21 

1,1,2-Trichloroethane μg/L  5 - 0.60 ND ND 0.27 

1,2-Dichloroethane μg/L  0.5 - 0.20 0.10 0.10 0.15 

Benzene μg/L  1 - 0.10 0.20 ND 0.10 

MTBE μg/L  13 - 0.40 0.40 ND 0.29 

PFOA ng/L - 0.1 2.20 0.10 0.30 1.10 

trans-1,2-Dichloroethylene μg/L  10 - ND 0.10 0.10 0.06 

Vinyl chloride μg/L  0.5 - ND 0.20 ND 0.06 

a. Blended treated water concentration assuming Olympic well flows of SM4 = 900 gpm, SM8 = 550 gpm, SM9 = 550 gpm. Note: SM-4 

flow is elevated, and SM-8 and SM-9 reduced to create the most conservate blend concentration at the maximum flow (SM-4 at 

maximum flow). 
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The UV/H2O2 system for the new Olympic AWTF is designed to treat the maximum (unblended) well 

concentrations for the three target contaminants (1,4-D, TCE, and PCE as summarized in Table 1-3) 

and can be expanded to meet the treatment targets necessitated by the higher concentrations in 

Table 1-4 by adding more rows of lamps (i.e., higher-intensity light) if needed. Because the hydroxyl 

radical yield from the UV/H2O2 process is low, UV/H2O2 AOP results in high residual hydrogen 

peroxide concentrations downstream of the reactors. Lead-lag GAC treatment is provided 

downstream of the AOP process to quench the excess residual hydrogen peroxide and provide 

treatment via adsorption for COPCs, including 1,2,3-TCP.  

Several existing systems at the Arcadia WTP are modified or expanded to increase capacity. Two of 

the six existing greensand filters are re-plumbed and dedicated to the new Olympic AWTF; the 

remaining four greensand filters will continue to treat water from the Charnock WTP and Arcadia Well 

Field. The reverse osmosis (RO) system is being modified to enhance the recovery of RO permeate.  

The purpose of each treatment process and reason for its order of treatment is summarized below.  

1. Greensand filtration is used for both the Charnock/Arcadia and Olympic well flows to remove 

iron and manganese. Removing iron and manganese will reduce UV lamp fouling from the 

Olympic well flow and RO membrane fouling by both the Charnock/Arcadia and Olympic well 

flows. 

2. UV/H2O2 AOP is used to remove 1,4-D, TCE, and PCE from the Olympic Well Field to below their 

respective detection limit for purposes of reporting (DLR) or detection limit as the primary mode 

of treatment for these contaminants. 

3. Granular activated carbon (GAC) is used to quench the hydrogen peroxide from the UV/H2O2 

effluent and provide treatment via adsorption (e.g., removal of 1,2,3-TCP). 

4. Treated water from the UV/H2O2 AOP + GAC (Olympic well flows) will be combined with 

Charnock/Arcadia well flows in the RO feed tank and be treated via RO to reduce total dissolved 

solids, hardness, and remove low-concentration contaminants to below the DLR. An RO bypass 

stream is used to re-mineralize the final treated water.  

5. The combined RO permeate and RO bypass flow through the decarbonators. The exhaust gas 

from the decarbonators is treated via vapor-phase GAC. 

6. Post-decarbonation, ammonium sulfate and sodium hypochlorite are added to create a 

disinfection residual (monochloramine), fluoride is added to leave residual, and sodium 

hydroxide is added for corrosion control of the final treated water. 
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1.4 Treatment Processes 

Several existing systems at the Arcadia WTP are modified or expanded to increase capacity. The 

Olympic AWTF is co-located at the Arcadia WTP and separately treat groundwater from the Olympic 

Well Field before blending the post-GAC effluent with the greensand-filtered Charnock WTP and 

Arcadia Well Field flows in the RO feed tank. A site plan of the Olympic AWTF (co-located at the 

existing Arcadia WTP) and Arcadia WTP expansion is provided in Figure 1-1. A process flow diagram 

of the new Olympic AWTF and Arcadia WTP expansion is provided on Figure 1-2 that shows order of 

operation, pumps, chemical injection points, and static mixers. Figure 1-3 presents the flow balance 

for the system. 

The new Olympic AWTF includes greensand filters, UV/H2O2, and GAC systems to treat groundwater 

from the Olympic Well Field prior to blending with other sources in the RO feed tank. Two of the six 

greensand filters are dedicated to the Olympic AWTF; the remaining filters will continue to treat water 

from the Charnock WTP and Arcadia Well Field. Greensand filters will remove iron and manganese 

and reduce fouling on the UV reactor lamp sleeves and RO membranes. UV/H2O2 AOP will remove 

1,4-D, TCE, and PCE and other constituents to below their respective DLRs or detection limits. 

UV/H2O2 AOP followed by GAC will provide residual hydrogen peroxide quenching and treatment via 

adsorption for COPCs removal, including 1,2,3-TCP. Existing post-RO water quality management 

practices (i.e., corrosion control, disinfection residual concentrations) are maintained. A new flash 

mixing system for post-RO water is installed to ensure proper mixing of ammonia sulfate and sodium 

hypochlorite.  

The details of each process are summarized in the following subsections. Equipment configuration in 

this section is described using the notation (duty + standby). Construction Drawings are provided in 

Attachment B. Manufacturer documentation will be provided as part of the final OMMP in 

Attachment C.  
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Figure 1-1. Olympic AWTF and Arcadia WTP expansion site plan 

Olympic AWTF shown in orange 
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Figure 1-2. Arcadia WTP expansion process flow diagram  
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Figure 1-3. Olympic AWTF and Arcadia WTP expansion flow balance  
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1.4.1.1 Greensand Filters 

Greensand filters provide critical pretreatment through the removal of iron and manganese. 

Manganese greensand is a purple-black medium, derived by coating the naturally occurring 

glauconite sand with a thin layer of manganese dioxide by treating it with manganous sulfate and 

potassium permanganate. Removal of iron and manganese in the raw water occurs through both 

filtration and adsorption, and chlorine is added upstream to continuously regenerate the media. A 

layer of anthracite media over the greensand media removes a portion of the precipitating ferric 

hydroxide particles, thereby reducing overall rate of headloss accumulation through the filter and 

maximizing run time prior to backwashing. 

Four (4 + 0) greensand filters remove iron and manganese from the Arcadia WTP flow. Two (2 + 0) 

greensand filters are dedicated to removing iron and manganese from the Olympic Well Field flow. A 

physical separation avoids any cross-contamination to the other four greensand filters. Each filter 

contains two, independently operating cells. The system is designed to maintain the same total 

filtrate production for normal operation when all filter cells are in service, when one filter cell is 

offline, and when one filter vessel or two cells are offline. Design criteria for the greensand filters are 

provided in Table 1-5. Refer to Sections 2.2.3.5 and 2.4.3 for operating scenarios and maintenance. 
 

Table 1-5. Greensand Filters Design Criteria 

Description Units 

Design –  

Olympic AWTF 

Design -  

Arcadia WTP 

Type of Filters  - Pressure 

Filters  No. 2 (2 + 0) 4 (4 + 0) 

Cells Per Filter  No. 2 2 

Design Feed Flow  gpm 2,000 7,097 

Filter Area Per Cell  ft2 227 227 

Recovery  % 99.4% 99.3% 

Loading Rate, all cells in service  gpm/ft2 2.2 3.9 

Loading Rate, 1 cell out of service  gpm/ft2 2.9 4.5 

Loading Rate, 2 cells out of service  gpm/ft2 4.4 5.2 

ft2 = square feet 

gpm = gallons per minute 

 

The greensand filters use the existing backwash system. The cells are backwashed with a 

combination of air and water, as further described in Section 2.2.3.5. The 350-foot pressure zone 

booster pump discharge header fills the backwash holding tank with treated water. Piping will 

separate Olympic greensand filtrate from non-Olympic greensand filtrate, allowing only non-Olympic 

greensand filtrate to fill the backwash holding tank. Backwash waste from the greensand filters and 

Olympic Wells blowdown during start-up will be sent to the washwater equalization (EQ) tank before 

final discharge to the City of Los Angeles sewer system. Olympic Wells blowdown will continue until 

an acceptable turbidity setpoint is met and water may be conveyed to the greensand filters. Solids 

will be kept in suspension within the tank through submersible mixers and discharged through 

submersible pumps. Table 1-6 lists the backwash system design criteria. 

 



Section 1: Introduction Operations, Maintenance, and Monitoring Plan 

 

1-12  

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

FINAL_SM Arcadia WTP - Operations, Maintenance, and Monitoring Plan 

Table 1-6. Greensand Filter Backwash System Design Criteria 

Description Units Design – Olympic AWTF Design – Arcadia WTP 

Backwash Frequency Per Cell hours 293 165 

Backwash Rate gpm/ft2 11 11 

Backwash Duration min 15 15 

Backwash Holding Tank Type - Cast-in-place Reinforced Concrete 

Tanks No. 1 (1 + 0) 

Useable Volume gal 73,700 

Number of Pumps No. 2 (1 + 1) 

Rated Capacity, each gpm 3,450 

Rated Head ft 45 

Motor Size hp 75 

Drive Type VFD 

Number of Blowers No. 2 (1 + 1) 

Motor Size hp 25 

Rated Capacity, each SCFM 675 

Washwater EQ Tank Type - Cast-in-place Reinforced Concrete 

Tanks No. 1 (1 + 0) 

Volume gal 58,000 

Pumps No. 2 (1 + 1) 

Rated Capacity, each  gpm 650 

Rated Head  ft 42 

Motor Size  hp 10 

Drive Type VFD 

Mixers  No. 2 (2 + 0) 

Motor Size  hp 8 

hp = horsepower 

SCFM = standard cubic feet per minute 

VFD = variable-frequency drive 

 

1.4.1.2 UV/H2O2 AOP 

UV/H2O2 AOP uses hydrogen peroxide with UV light to produce hydroxyl radicals that, react with, and 

destroy contaminants. Because the hydroxyl radical yield from the UV/H2O2 process is low, UV/H2O2 

AOP results in residual hydrogen peroxide downstream of the reactors. Parallel GAC treatment will be 

provided downstream of the AOP process to quench this excess hydrogen peroxide. 

Two UV trains (1 + 1) use hydrogen peroxide as the oxidant. Each UV reactor includes 12 reactor 

sections, with 11 sections filled with UV lamps to meet Initial Design requirements. The system will 

achieve 2.4-log removal of 1,4-D, 2.3-log removal of PCE, and 2.2-log removal of TCE with a hydrogen 

peroxide dose of 40 milligrams per liter (mg/L). Capacity of both UV trains can be expanded by 

adding more UV lamps on the empty 12th reactor section during the Contingency Design if 

constituent levels rise and additional treatment is required. The expanded system will achieve 2.6-

log removal of 1,4-D, 2.5-log removal of PCE, and 2.4-log removal of TCE with a hydrogen peroxide 

dose of 40 mg/L. Design criteria for the UV trains are provided in Table 1-7. Refer to Sections 2.2.3.2 

and 2.4.4 for operating scenarios and maintenance. 
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Table 1-7. UV/H2O2 AOP Design Criteria 

Description Units 

Design –  

Olympic AWTF 

Treatment  

Contingency  

(potential future) 

Lamp Type  - LPHO 

Oxidant Type  - Hydrogen Peroxide 

Design Feed Flow (Minimum - Maximum)  gpm 1,000 - 2,000 

Number of Trains  - 2 (1 + 1) 

Number of Reactors Per Train  - 1 

Design Log Removal 1,4 Dioxane  - 2.4 2.6 

Design Log Removal PCE  - 2.3 2.5 

Design Log Removal TCE - 2.2 2.4 

UV Transmittance at 254 nm % 96 96 

Hydrogen Peroxide Dose  mg/L 40 40 

Lamps Per Train  - 264 288 

UV Intensity Sensors Per Train  - 11 12 

Total Connected Load kilowatt 596 647 

Reactor Power Turndown  % 30 - 100 

Lamp Power  watt 1,000 

Guaranteed Lamp Life  hr 15,000 

Maximum Operating Pressure psi 87 

Maximum Headloss Across Reactor Train at Design Flow in of WC 3.0 

hr = hours 

in of WC = inches of water column 

psi = pounds per square inch 

1.4.1.3 GAC 

GAC catalytically degrades hydrogen peroxide into oxygen and water and is used to quench residual 

hydrogen peroxide from the UV reactor; it is also a physical adsorption process that removes some 

organic and inorganic compounds.  

The GAC system has four trains (4 + 0) each train consists of two, 12-ft-diameter GAC contactor 

vessels capable of holding up to 40,000 lbs. of media each, operating in lead-lag to quench residual 

hydrogen peroxide and provide treatment via adsorption (e.g., adsorption of 1,2,3-TCP. Design 

criteria for the GAC system is based on one train offline due to backwashing or maintenance. During 

normal operation when flows are high enough to permit, the GAC system will operate in a four duty, 

no standby configuration to prevent stagnant water within the vessels. 

A non-catalytic carbon has been selected because GAC will be used for both quenching and 

adsorption. Changeout frequency when operating as lead/lag for contaminant removal will depend 

on contaminant concentrations and background water quality (e.g., total organic carbon). Design 

criteria for the GAC contactors and backwash system are provided in Table 1-8 and Table 1-9. Refer 

to Sections 2.2.3.3 and 2.4.5 for operating scenarios and maintenance. 
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Table 1-8. GAC Design Criteria 

Description Units Design – Olympic AWTF 

Type of Contactors  - Cylindrical, Pressure 

Contactor Media  - GAC 

Contactor Orientation - Vertical 

Media Effective Size  mm 0.55 – 1.1 

Vessel Diameter  ft 12 

Design Feed Flow  mgd 2.9 

Recovery % 99.8% 

Trains No. 4 (3 + 1) 

Contactors Per Train  No. 2 

Contactor Operation  - Contactors within each train in lead/lag 

EBCT, all trains in service  min 17.8 

EBCT, duty trains in service  min 13.3 

GAC Media Weight Per Contactor  lb 40,000 

GAC Media Depth  ft 10.5 

Contactor Loading Rate, duty trains in 

service  
gpm/ft2 5.9 

Contactor Loading Rate, all trains in 

service  
gpm/ft2 4.4 

lb = pounds 

min = minutes 

mm = millimeters 

 

 

Table 1-9. GAC Backwash System Design Criteria 

Description Units Design – Olympic AWTF 

Maximum Backwash Rate, 75°F  gpm/ft2 8.9 

Maximum Backwash Duration, 75°F  min 42 

Maximum Backwash Frequency  No./month 1 

Bump Rate  gpm/ft2 5.0 

Bump Duration  min 15 

Maximum Bump Frequency  No./month 12 

Backwash/Bump Pumps  - Shared with greensand filter system, see Table 1-5 

°F = degrees Fahrenheit 
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GAC pressure vessel backwash cycles and bumps (short term backwash) are accommodated using 

the greensand filter system backwash pumps. Since the flowrate required for GAC backwashes are 

lower than that for greensand filters, part of the backwash flow is diverted back into the backwash 

water supply tank to provide controlled GAC backwash loading rate. 

1.4.1.4 RO Feed Tank 

A new inlet pipe penetration is added to the RO feed tank for Olympic AWTF effluent. Groundwater 

from the Charnock WTP and Arcadia Well Field (both pre-treated with greensand filtration) is blended 

with Olympic AWTF effluent within the RO feed tank. Design criteria for the RO feed tank are provided 

in Table 1-10. Refer to Sections 2.2.3.1 and 2.4.7 for operating scenarios and maintenance. 

 

Table 1-10. RO Feed Tank Design Criteria 

Description Units Design (Ultimate Flow) 

Type  - Cast-in-place Reinforced Concrete 

Tanks  No. 1 (1 + 0) 

Useable Volume  gal 154,100 

Hydraulic Retention Time  - 17 min at 9,097 gpm 

1.4.1.5 Low-pressure RO Feed Pumps and Cartridge Filters 

Design criteria for the low-pressure RO feed pumps and cartridge filters are provided in Table 1-11 

and Table 1-12. Refer to Sections 2.2.3.1 and 2.4.6 for operating scenarios and maintenance. 

 

Table 1-11. Low-Pressure RO Feed Pumps Design Criteria 

Description Units Design (Ultimate Flow) 

Total Pumps  No. 4 (3 + 1) 

Motor Size  hp 3 at 125 (existing) 

1 at 150 (new) 

Rated Capacity, each  gpm 3,500 

Rated Head  ft 103 

Drive  Type VFD 

 

Table 1-12. Cartridge Filters Design Criteria 

Description Units Design (Ultimate Flow) 

Vessels  No. 5 (5 + 0) 

Flow Per Vessel  gpm 1,401 

Cartridge Filter Material  - Polypropylene 

Vessel Orientation  - Horizontal 

Maximum Pressure Drop - Dirty Filter  psi 15 

Cartridge Filters Per Vessel (40-inch filters) No. 176 

Cartridge Filter Rating  micron 5 

Cartridge Filter Length  inches 40 

Cartridge Filter Element Diameter  inches 2.5 

Cartridge Filter Nominal Flow Rate Per 10-inch Equivalent  gpm 2.0 
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1.4.1.6 RO Trains 

RO is a separation process that produces purified water (permeate) and reject concentrate (brine) 

from a feed stream. Water under pressure flows through a non-porous, semi-permeable membrane 

which retains and concentrates salts on the feed side. Additional stage(s) of membranes are added 

to further purify concentrate from previous stage(s), thereby increasing recovery of the overall 

system. Interstage pumps maintain optimum flux rate through subsequent stage(s). Subsequent 

stages require greater feed pressure since osmotic pressure is directly related to solution 

concentration. 

Flow reversal reverse osmosis (FRRO) achieves higher system recoveries by switching the feed and 

concentrate connections periodically. During typical operations, the system functions as a 

conventional RO membrane system with a three-stage array of membrane pressure vessels. After a 

preset timer is reached or operator request is sent, the RO PLC automatically actuates pneumatic 

ball valves to open or close pressure vessel connections rotating the third stage vessels into first 

stage and some of the first stage vessels into third stage. The second stage vessels flow direction is 

also reversed during this process. The RO PLC also automatically adjusts the interstage pump speed 

for each stage. This flow reversal and block rotation process sweeps away potential scale deposition 

with under-saturated feed solution inhibiting scale formation on membrane surfaces. 

An RO clean-in-place (CIP) system is required to remove fouling and scaling that accumulates on RO 

membranes over time. The CIP sequence is comprised of four steps: the immersion heater is called 

to run until a temperature setpoint is met; the CIP Pump is called to run and modulates speed to 

circulate CIP solution through the RO train at an operator adjustable flow rate and duration; SCADA 

automatically closes valves on the RO train to soak the membranes over an operator adjustable 

duration; RO CIP solution is neutralized and discharged to the brine tank. 

A RO flush system flushes the membranes with permeate to prevent fouling whenever a RO train is 

called to stop. The membranes are also flushed after a CIP sequence is performed. SCADA 

automatically actuates valves to switch the feed water to flush water, opens the concentrate valves, 

opens the off-spec permeate valves, and closes the permeate valves 

The RO trains (4 + 0) are retrofitted to FRRO to achieve 90 percent or greater recovery. 

Approximately 24 percent of the RO feed flow is bypassed around the RO based on a water hardness 

target of ~160 mg/L as calcium carbonate (CaCO3). The RO trains include a high-pressure RO feed 

pump, a RO interstage pump between stages 1 and 2 and stages 2 and 3, piping and valving 

manifolds, and control system. In the initial design, the retrofitted RO trains can operate in a three 

duty, one standby, mode based on available influent water. Should additional groundwater wells be 

available from other future wells (summarized in Table 1-2), all RO trains will operate in duty mode 

with no standby. When an RO train goes offline due to cleaning or maintenance, plant operating 

capacity will be reduced temporarily and supplemented by the City’s imported water source. The CIP 

and flush water systems are located inside the RO Building. Design criteria for the RO system are 

provided in Table 1-13 through Table 1-17. Refer to Sections 2.2.3.1 and 2.4.7 for operating 

scenarios and maintenance. 
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Table 1-13. High-Pressure RO Feed Pumps Design Criteria 

Description Units Design (Ultimate Flow) 

Pumps   No. 4 (4 + 0) 

Motor Size  hp 250 

Rated Capacity, each  gpm 1,900 

Rated Head  ft 360 

Drive  Type VFD 

 

Table 1-14. RO Interstage Pumps Design Criteria 

Description Units Design (Ultimate Flow) 

Stage 1-2 Booster Pump  

Pumps Per Skid  No. 1 

Motor Size  hp 40 

Flow Per Pump  gpm 762 

Rated Head  ft 69 

Drive  Type VFD 

Stage 2-3 Booster Pump  

Pumps Per Skid  No. 1 

Motor Size  hp 30 

Flow Per Pump  gpm 313 

Rated Head  ft 92 

Drive  Type VFD 

 

Table 1-15. RO Trains Design Criteria 

Description Units Design (Ultimate Flow) 

RO Feed Tank Inflow gpm 9,097 

RO Bypass Flow gpm 2,092 

Feed Flow Per Train  gpm 1,650 – 1,900 

Permeate Flow Per Train  gpm 1,353 – 1,710 

RO Concentrate Flow Per Train  gpm 165 - 342 

Design System Recovery  % 82 – 90 

Membrane Material  - Composite Polyamide 

Membrane Type  - High Rejection, Low Fouling 

Membrane Area Per Element  ft2 440 

Trains (duty & standby)  No. 4 (4 + 0) 

Stages Per Train  No. 3 

Pressure Vessel Configuration  No. 43:21:9 

Pressure Vessel Diameter  inches 8 

Height of RO Trains  No. of Vessels 7 

Elements Per Pressure Vessel  No. 6 

Maximum Average Flux  GFD 12.8 

GFD = gallons per square foot per day 
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Table 1-16. RO Flush System Design Criteria 

Description Units Design (Ultimate Flow) 

Flush Tanks No. 1 (1 + 0) 

Flush Tank Volume gal 18,500 

Flush Pumps No. 2 (1 + 1) 

Rated Capacity, each gpm 600 

Rated Head ft 140 

Motor Size hp 40 

Drive Type VFD 

 

Table 1-17. RO CIP System Design Criteria 

Description Units Design (Ultimate Flow) 

CIP and Neutralization Tanks 

CIP Tanks  No. 1 (1 + 0) 

CIP Tank Volume  gal 6,600 

Heaters Per CIP Tank  No. 1 

CIP Tank Heater Power , each kilowatts 200 

CIP Pumps  No. 2 (1 + 1) 

Rated Capacity, each  gpm 1,085 

Rated Head  ft 197 

Motor Size  hp 100 

Drive  Type VFD 

Neutralization Tanks  No. None (neutralize in CIP tank) 

CIP Cartridge Filter 

Vessels  No. 1 (1 + 0) 

Flow Per Vessel  gpm 1,085 

Cartridge Filter Material  - Polypropylene 

Vessel Orientation  - Horizontal 

Maximum Pressure Drop - Dirty Filter  psi 15 

Cartridge Filters Per Vessel (40-inch filters) No. 86 

Cartridge Filter Rating  microns 5 

Cartridge Filter Length  inches 40 

Cartridge Filter Element Diameter  inches 2.5 

Cartridge Filter Nominal Flow Rate Per 10-inch Equivalent  gpm 3.2 
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Table 1-17. RO CIP System Design Criteria 

Description Units Design (Ultimate Flow) 

Volumetric Screw Feeder with Mixing Tank 

Mixing Tanks  No. 1 (1 + 0) 

Mixing Tank Volume, each  gal 75 

Transfer Pumps  No. 1 (1 + 0) 

Rated Capacity, each  gpm 15 

Rated Head  ft 25 

Motor Size  hp 0.5 

Drive  Type Constant Speed 

Hoppers  No. 1 (1 + 0) 

Rated Capacity, each  CF 3.6 

Accuracy  % 1% of volume 

 

1.4.1.7 Brine Tank and Pump Station 

A brine tank and pump station equalize the RO concentrate for disposal via an 8-inch brine disposal 

line that connects to the City’s sanitary sewer system. An air gap is provided in the concentrate 

piping from each RO system to the brine tank. The brine tank reduces the back pressure placed on 

the RO system, which has an adverse impact on the RO system performance. The brine tank receives 

CIP waste from the new CIP system in the RO Building. A control interlock and valve prevent 

neutralized CIP waste from being discharged to the brine tank unless pH setpoints are met. Design 

criteria for the brine tank and pump station are provided in Table 1-18. Refer to Sections 2.2.3.4 and 

2.4.8 for operating scenarios and maintenance. 

 

Table 1-18. Brine Tank and Pump Station Design Criteria 

Description Units Design (Ultimate Flow) 

Type  -  Fiber-reinforced plastic 

Tanks  No.  1 (1 + 0) 

Useable Volume  gal  5,287  

Hydraulic Residence Time  -  4.2 min at 1,261 gpm to 8.4 min at 630 gpm  

Pumps  No.  3 (2 + 1)  

Rated Capacity, each  gpm  630 

Rated Head  ft  289 

Motor Size  hp  100  

Drive Type VFD 

 

1.4.1.8 Decarbonators 

Decarbonators remove carbon dioxide to increase pH and reduce the required sodium hydroxide 

dosage for post treatment. The decarbonators are also used to remove VOCs from the combined RO 

permeate and RO bypass. Water is spread over a packed media bed and subjected to an updraft of 

air, enhancing volatilization of carbon dioxide and VOCs from the feed water. 
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Three decarbonators (3 + 0) treat the blended RO permeate and bypass flows. By maintaining the 

loading rate of the decarbonators, the Arcadia WTP expansion can achieve reduction of TCE and PCE. 

With the addition of the Olympic AWTF, the City’s existing reservoir aeration system may no longer be 

required to meet treatment goals. Design criteria for the decarbonators are provided in Table 1-19. 

Refer to Sections 2.2.3.6 and 2.4.9 for operating scenarios and maintenance. 

 

Table 1-19. Decarbonators Design Criteria 

Description Units Design (Ultimate Flow) 

Towers  No.  3 (3 + 0) 

Flow Per Tower  gpm 2,799 

Diameter Per Tower  ft 11 

Blowers  No.  3 (3 + 0) 

Blower Capacity, each  SCFM 9,000  

Motor Size  hp 40  

Fill Media  - 2" Tripack 

Media Depth  ft 5 

Liquid Loading Rate  gpm/ft2 29.5 

Gas Loading Rate  CFM/gpm 3.2 

Air:Water Ratio  - 24.1 

CFM = cubic feet per minute 

1.4.1.9 Post Treatment Chemical Addition 

Flash mix pumps downstream of the decarbonator effluent tank enhance chemical mixing for post-

treatment disinfection and stabilization. The chemical feed order is hydrofluorosilicic acid, sodium 

hypochlorite, and sodium hydroxide. Design criteria for the flash mix pumps are provided in Table 

1-20. Refer to Sections 2.2.3.7and 2.4.10 for operating scenarios and maintenance.  
 

Table 1-20. Flash Mix Pumps Design Criteria 

Description Units Design (Ultimate Flow) 

Pumps   No.  2 (1 + 1) 

Rated Capacity, each  gpm  196 

Rated Head  ft of water 23 

Motor Size  hp 3  

Drive Type Constant Speed 

 

1.4.1.10 Reservoir and Booster Pump Station 

The 5-MG treated-water reservoir has two outlets. The first outlet sends water to the Arcadia booster 

pumps to supply the 350-foot pressure zone. The second outlet flows by gravity directly to the 250-

foot pressure zone. A booster pump station supplies the 500-foot pressure zone using the 250-foot 

pressure zone reservoir outlet. A bladder-type surge tank will dissipate transient surges in the system 

in the event of a power failure at the 500-foot pressure zone booster pump station. Design criteria 

for the reservoir are provided in Table 1-21. Design criteria for the booster pump station are provided 

in Table 1-22. Refer to Sections 2.2.3.8 and 2.4.11 for operating scenarios and maintenance 

activities. 
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Table 1-21. Treated Water Reservoir Design Criteria 

Description Units Design (Ultimate Flow) 

Type  - Cast-in-place Reinforced Concrete 

Tanks  No. 1 (1 + 0) 

Usable Volume  gal 2,340,000  

Hydraulic Residence Time  hours 4.6 hours at 8,397 gpm 

 

Table 1-22. Booster Pump Station Design Criteria 

Description Units Design (Ultimate Flow) 

Pumps - 4 (3 + 1) 

Rated Capacity, each  gpm  1,200 

Rated Head  ft of water 290 

Motor Size hp 125 

Drive Type VFD 

Type of Surge Tanks - Hydropneumatic Bladder-Type, Vertical on Legs 

Tanks No. 1 

Tank Volume gal 2,500 

Tank Diameter ft 8 

Rated Design Pressure psig 215 

psig = pounds per square inch gauge 
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1.4.1.11 Vapor Phase GAC (VGAC) 

The VGAC system treats airflow from the reservoir aeration system and decarbonators. The VGAC 

permit is included in Appendix C of the Step 4 report. Design criteria for the VGAC system are 

provided in Table 1-23. 

 

Table 1-23. VGAC Design Criteria 

Description Units Design (Ultimate Flow) 

Media Type Type Coal 

Media Effective Size mm 4 

Number of Contactors No. 3 

Vessel Diameter ft 12 

Number of GAC Media Beds per Contactor No. 2 

GAC Media Depth per Bed ft 3 

GAC Media Volume per Contactor CF 679 

Airflow from Reservoir SCFM 0 

Airflow from Decarbonators SCFM 27,000 

Total Airflow SCFM 27,000 

Number of Heaters per Contactor No. 1 

Total Number of Heaters No. 3 

CF = cubic feet 

SCFM = standard cubic feet per minute  

1.4.1.12 Chemical Systems 

The following chemical dosing systems are used at the Olympic AWTF and Arcadia WTP expansion. 

Chemical strength concentration percentages are noted as weight per weight. Average and 

maximum doses are based on expected influent concentrations or expected effluent concentrations 

as described in the Step 4 Report Effective Treatment and Monitoring. All chemicals are NSF 60 

certified. 

Sodium Hypochlorite 

Two pairs of metering pumps (1 + 1 shared standby for each location) add sodium hypochlorite (12.5 

percent is purchased, 11.5 percent is used for tank and pump sizing) to raw water contact tank 

influent and non-Olympic greensand filter influent. Three pairs of metering pumps (1 + 1 for each 

location) add sodium hypochlorite to Olympic greensand filter influent to enhance iron and 

manganese removal, downstream of GAC to form chloramine prior to RO treatment if only the 

Olympic Well Field is running (Charnock/Arcadia flow uses residual chlorine from the greensand 

process), and downstream of the decarbonator effluent tank for disinfection residual. Design criteria 

for the sodium hypochlorite system are provided in Table 1-24. 
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Table 1-24. Sodium Hypochlorite (12.5 percent) Design Criteria 

Description Units Design (Ultimate Flow) 

Tanks  No. 2 

Total Storage Capacity  gal 11,200 

Days of Storage @ Average Dose  days 21 

Days of Storage @ Maximum Dose  days 14 

Influent to Contact Tank (Charnock + Arcadia Flows)  

Minimum Dose  mg/L 0.5 

mg/L as Cl2 0.5 

Average Dose mg/L 2.1 

mg/L as Cl2 2.0 

Maximum Dose  mg/L 2.6 

mg/L as Cl2 2.5 

Metering Pumps  No. 2 (1 + 1 Shared Standby) 

Minimum Pumping Capacity Required  gph 0.2 

Maximum Pumping Capacity Required  gph 10.2 

Maximum Injection Pressure  psi 40 

Post Contact Tank after Filter Feed Pumps 

Minimum Dose  mg/L 0.5 

mg/L as Cl2 0.5 

Average Dose  mg/L 2.1 

mg/L as Cl2 1.0 

Maximum Dose  mg/L 2.6 

mg/L as Cl2 2.5 

Metering Pumps  No. 2 (1 + 1 Shared Standby) 

Minimum Pumping Capacity Required  gph 0.2 

Maximum Pumping Capacity Required  gph 12.2 

Maximum Injection Pressure  psi 40 

Olympic Wells – Upstream of Greensand Filters 

Minimum Dose  mg/L 0.5 

mg/L as Cl2 0.5 

Average Dose  mg/L 2.1 

mg/L as Cl2 2.0 

Maximum Dose  mg/L 2.6 

mg/L as Cl2 2.5 

Metering Pumps  No. 2 (1 + 1) 

Minimum Pumping Capacity Required  gph 0.2 

Maximum Pumping Capacity Required  gph 2.9 

Maximum Injection Pressure  psi 60 

Olympic Wells – Downstream of GAC Contactors 

Minimum Dose  mg/L 0.5  

mg/L as Cl2 0.5 
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Table 1-24. Sodium Hypochlorite (12.5 percent) Design Criteria 

Description Units Design (Ultimate Flow) 

Average Dose  mg/L 1.0 

mg/L as Cl2 1.0 

Maximum Dose  mg/L 2.6 

mg/L as Cl2 2.5 

Metering Pumps  No. 2 (1 + 1) 

Minimum Pumping Capacity Required  gph 0.2 

Maximum Pumping Capacity Required  gph 2.9 

Maximum Injection Pressure  psi 20 

Treated Water 

Minimum Dose  mg/L 1.0 

mg/L as Cl2 1.0 

Average Dose  mg/L 1.8 

mg/L as Cl2 1.7 

Maximum Dose  mg/L 2.6 

mg/L as Cl2 2.5 

Metering Pumps  No. 2 (1 + 1) 

Minimum Pumping Capacity Required  gph 0.6 

Maximum Pumping Capacity Required  gph 12.1 

Maximum Injection Pressure  psi 10 

gph = gallons per hour 

 

Ammonium Sulfate 

Three pairs of metering pumps (1 + 1 for each location) add ammonium sulfate (40 percent) to non-

Olympic greensand effluent, GAC effluent, and decarbonator effluent. Ammonium sulfate is added 

along with sodium hypochlorite to form chloramines to control RO biofouling and for disinfection. 

Design criteria for the ammonium sulfate system are provided in Table 1-25. 
 

Table 1-25. Ammonium Sulfate (40 percent) Design Criteria 

Description Units Design (Ultimate Flow) 

Tanks  No. 1 

Total Storage Capacity  gal 6,800 

Days of Storage @ Average Dose  days 60 

Days of Storage @ Max Dose  days 42 

RO Feed (Non-Olympic Greensand Filtrate) 

Minimum Dose  mg/L  0.8 

mg/L as N 0.2 

Average Dose  mg/L  3.1 

mg/L as N 0.7 

Maximum Dose  mg/L  3.9 

mg/L as N 0.8 

Metering Pumps  No.  2 (1 + 1) 
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Table 1-25. Ammonium Sulfate (40 percent) Design Criteria 

Description Units Design (Ultimate Flow) 

Minimum Pumping Capacity Required  gph 0.1 

Maximum Pumping Capacity Required  gph 4.1 

Maximum Injection Pressure  psi 10 

GAC Effluent 

Minimum Dose  mg/L  0.8 

mg/L as N 0.2 

Average Dose  mg/L  1.6 

mg/L as N 0.3 

Maximum Dose  mg/L  3.9 

mg/L as N 0.8 

Metering Pumps  No.  2 (1 +1) 

Minimum Pumping Capacity Required  gph 0.1 

Maximum Pumping Capacity Required  gph 1.2 

Maximum Injection Pressure  psi 20 

Treated Water 

Minimum Dose  mg/L  0.9 

mg/L as N 0.2 

Average Dose  mg/L  1.6 

mg/L as N 0.3 

Maximum Dose  mg/L  2.4 

mg/L as N 0.5 

Metering Pumps  No.  2 (1 +1) 

Minimum Pumping Capacity Required  gph 0.2 

Maximum Pumping Capacity Required  gph 2.9 

Maximum Injection Pressure  psi 10 

 

Sulfuric Acid  

Two metering pumps (1 + 1) will add sulfuric acid (93 percent) to UV/H2O2 influent. Two pairs of 

metering pumps (1 + 1 shared standby for each location) will add sulfuric acid (93 percent) to RO 

influent and RO CIP. Sulfuric acid is added to maintain pH in the RO feed at 6.7 to minimize scaling 

on the RO membranes, to create low pH RO cleaning solutions, and to neutralize spent RO CIP waste 

prior to sewer disposal. It may also be used to enhance UV/H2O2 treatment efficiency. Design criteria 

for the sulfuric acid system is provided in Table 1-26. 
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Table 1-26. Sulfuric Acid (93 percent) Design Criteria 

Description Units Design (Ultimate Flow) 

Tanks  No. 2 

Total Storage Capacity  gal 17,800 

Days of Storage @ Average Dose  days 21 

Days of Storage @ Max Dose  days 15 

UV Feed 

Minimum Dose  mg/L  50.0  

Average Dose  mg/L  70.0  

Maximum Dose  mg/L  90.0  

Metering Pumps  No. 2 (1 + 1) 

Minimum Pumping Capacity Required  gph 1.4 

Maximum Pumping Capacity Required  gph 7.6 

Maximum Injection Pressure  psi 50 

RO Feed 

Minimum Dose  mg/L  20.0  

Average Dose  mg/L  145.0  

Maximum Dose  mg/L  205.0  

Metering Pumps  No. 2 (1 + 1 Shared Standby) 

Minimum Pumping Capacity Required  gph 1.0 

Maximum Pumping Capacity Required  gph 60.5 

Maximum Injection Pressure  psi 40 

RO CIP (pH Adjustment) 

Metering Pumps  No. 2 (1 + 1 Shared Standby) 

Maximum Pumping Capacity Required  gph 50.6 

Maximum Injection Pressure  psi 40 

 

Hydrogen Peroxide 

Two metering pumps (1 + 1) add hydrogen peroxide (50 percent) to UV/H2O2 AOP influent. Hydrogen 

peroxide is the oxidant for the UV/AOP treatment process. Design criteria for the hydrogen peroxide 

system are provided in Table 1-27. 
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Table 1-27. Hydrogen Peroxide (50 percent) Design Criteria 

Description Units Design (Ultimate Flow) 

Tanks  No. 1 

Total Storage Capacity  gal 4,800 

Days of Storage @ Average Dose days  25 

Days of Storage @ Max Dose days 25 

UV AOP 

Average Dose – Ultimate Flow mg/L 40.0 

Maximum Dose – Ultimate Flow mg/L 40.0 

Metering Pumps  No. 2 (1 +1) 

Minimum Pumping Capacity Required  gph 1.2 

Maximum Pumping Capacity Required  gph 9.6 

Maximum Injection Pressure  psi 50 

 

Antiscalant 

Two metering pumps (1 + 1) add antiscalant (Avista Vitec 4,000 or AWC A-119) to cartridge filter 

effluent to reduce inorganic scaling on the membrane surface. Design criteria for the antiscalant 

system are provided in Table 1-28.  

 

Table 1-28. Antiscalant (Avista Vitec 4,000 or AWC A-119) Design Criteria 

Description Units Design (Ultimate Flow) 

Tanks  No. 1 

Total Storage Capacity  gal 2,200 

Days of Storage @ Average Dose  days 97 

Days of Storage @ Max Dose  days 53 

RO Feed 

Minimum Dose  mg/L  0.4 

Average Dose  mg/L 2.8 

Maximum Dose  mg/L 5.0 

Metering Pumps  No. 2 (1 + 1)  

Minimum Pumping Capacity Required  gph 0.02 

Maximum Pumping Capacity Required  gph 2.0 

Maximum Injection Pressure  psi 50 

 

Hydrofluorosilicic Acid 

Two metering pumps (1 + 1) add hydrofluorosilicic acid (23 percent) downstream of the 

decarbonator effluent tank. The hydrofluorosilicic acid system replaces the previous sodium fluoride 

metering pumps and powder/saturator system. Hydrofluorosilicic acid is added to treated water to 

comply with California drinking water regulations for fluoridation. Design criteria for the 

hydrofluorosilicic acid system are provided in Table 1-29. 
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Table 1-29. Hydrofluorosilicic Acid (23 percent) Design Criteria 

Description Units Design (Ultimate Flow) 

Bulk Tanks  No. 1 

Day Tanks No. 1 

Total Bulk Storage Capacity  gal 750 

Total Day Tank Storage Capacity gal 50 

Days of Storage @ Average Dose  days 20 

Days of Storage @ Max Dose  days 11 

Treated Water 

Minimum Dose  mg/L  0.6 

Average Dose  mg/L  0.9 

Maximum Dose  mg/L  1.5 

Metering Pumps  No.  2 (1 + 1) 

Minimum Pumping Capacity Required  gph 0.2 

Maximum Pumping Capacity Required  gph 2.7  

Maximum Injection Pressure  psi 20 

 

Sodium Hydroxide 

Sodium hydroxide (caustic soda) will be delivered to the site as a 50 percent solution and stored in 

heat traced and insulated bulk storage tanks. The 50 percent sodium hydroxide will be diluted on-

site to 25 percent sodium hydroxide. Three metering pumps (2 + 1) will add sodium hydroxide (25 

percent) downstream of the decarbonator effluent tank to achieve a pH between 8.0 to 8.5 to match 

the MWD water quality and minimize corrosion. It is also used to create RO cleaning solutions and 

neutralize spent RO CIP waste prior to sewer disposal. Design criteria for the sodium hydroxide 

system is provided in Table 1-30. 
 

Table 1-30. Sodium Hydroxide (25 percent) Design Criteria 

Description Units Design (Ultimate Flow) 

Tanks  No. 2 

Total Storage Capacity  gal 13,500 

Days of Storage @ Average Dose  days 68 

Days of Storage @ Max Dose  days 50 

Treated Water 

Minimum Dose  mg/L  5.0  

Average Dose  mg/L  12.5  

Maximum Dose  mg/L  17.0  

Metering Pumps  No.  3 (2 + 1) 

Minimum Pumping Capacity Required  gph 1.3 

Maximum Pumping Capacity Required  gph 32.1 

Maximum Injection Pressure  psi 10 
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1.5 Controls/SCADA Overview 

As part of this project, the overall system controls integration is updated for greater process 

automation, enhanced system safety and interlocks, and integration of new treatment processes. 

Some major treatment processes are controlled by individual PLCs that communicate with the 

Arcadia WTP SCADA system. The individual PLCs allow for either manual or automatic (auto) modes 

of operation. The SCADA system sends permissive signals that allow different operating modes to be 

initiated for each treatment process. The Arcadia WTP recently installed an Ignition HMI platform 

using Perspective by Inductive Automation for SCADA monitoring and control. 

The primary logic controller platform in use at the Olympic AWTF and Arcadia WTP is Rockwell 

Automation/Allen Bradley. ControlLogix and CompactLogix are the primary controllers for the existing 

plant processes. These controllers are programmed using RSLogicx5000 programming software. PLC 

communication in the plant between PLC and RIO panels is via ControlNet. There is also an Ethernet 

network used within the plant that connects internal Arcadia PLCs, Arcadia HMIs, SCADA 

workstations, printers, vendor-packaged PLC systems, and vendor-packaged HMI systems. This 

ethernet network uses copper cable (CAT-5) within the plant. Fiber optic cables connect major 

process areas within the plant. 
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Section 2 

System Operating Procedures 

2.1 Normal Pre-Startup Procedures 

Setpoints shall be confirmed, and any alarm(s) shall be acknowledged and cleared. Any equipment, 

instruments, valves, or appurtenances will be inspected and/or tested as recommended by 

manufacturers. Normal pre-startup procedures for the Charnock WTP, Olympic Wells, Olympic AWTF, 

and Arcadia WTP expansion are as follows:  

• Check there are no active lockout/tagout (LOTO) on system(s) to start. 

• Check with shift supervisor that system(s) will be placed into service. 

• Ensure proper personal protective equipment (PPE) for activity (e.g., chemical systems may 

require specific PPE) 

• If necessary, energize equipment from local disconnect switch and/or MCC area. Call electrical 

support as necessary. 

• Check chemical tank level, as necessary. 

• Walk the piping and process area to double check system is ready and all manual valves are in 

proper position. 

• Identify manual valves as applicable. 

• Confirm all powered valves are powered and in the Remote-Ready Position. 

• Confirm all equipment and local control panels are powered and in the Remote Position. 

• Confirm there are no alarms on the local control panels that require acknowledgement. 

• From SCADA, verify that there are no alarms associated with equipment to be started. 

• From SCADA, verify that all equipment to start is available and can be placed into remote-auto. 

• From SCADA, confirm telemetry (signal output) from applicable instrumentation (levels, flow, 

pressure, etc.) 

• Confirm whether there are any other prechecks per site or specific equipment requirements 

needed prior to startup. 

• Proceed to startup 

2.2 Normal Startup and Normal Operation 

Descriptions of design features, instruments, PLCs (e.g., alarms and safety interlocks), and manual 

controls are provided for startup and normal operation of each treatment system. Control 

descriptions will be refined during construction when meetings with the integrator start. 

 Charnock WTP 

Normal startup and normal operation of the Charnock WTP can be found in Sections 4 and 5 of the 

Charnock Wellfield Restoration Project Operations Plan – Charnock (Black and Veatch, 2009). 
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 Olympic Wells 

There are three production wells (SM-4, SM-8, and SM-9) in operation at the Olympic Well Field and 

will pump raw groundwater to the new Olympic AWTF. Minimum flow to the Olympic AWTF is 1,000 

gpm and maximum flow is 2,000 gpm. A minimum of two wells are typically in operation at any given 

time, with all three in operation during maximum flows. 

Downhole chlorination with sodium hypochlorite will control microbial activity in the wells and oxidize 

iron and manganese. Metering pumps and bulk storage tanks are provided at each well site.  

2.2.2.1 Controls/SCADA Overview 

A flow meter is provided for each well pump to monitor the flow for the respective well. The SM-8 and 

SM-9 well pumps are equipped with VFDs that communicate with wellhead PLCs. SM-4 well pump is 

continuous speed and communicates directly with the wellhead PLC. The VFD will adjust one of the 

in-service Olympic well pump’s speed to maintain the setpoint for the Olympic Well Field flow rate. 

The other in-service Olympic well pump(s) will operate at a constant speed. The wellhead PLCs 

communicate with SCADA over an existing telephone line. The VFDs are equipped with soft starter 

bypasses. The pumps can operate in either local manual, remote manual, or remote auto modes. In 

local manual mode, the pump speed can be adjusted using controls on the VFD. In remote manual 

mode, the HMI can be used to turn the pump on or off and control speed. In remote auto mode, the 

pumps are controlled by the SCADA system to meet the City’s diurnal water demands. 

2.2.2.2 Startup 

The well pumps are turned on and placed into remote auto mode. A control interlock prevents the 

well pumps from operating if the ready-to-receive-feed-water signal from the Olympic greensand filter 

system is not provided. The SCADA system brings the required number of pumps online through the 

wellhead PLCs. The wellhead PLC receives data, such as pump flow rate, discharge pressure, local 

off remote switch status, pump VFD status, and waste valve position, then display these data on the 

local HMI screen and send them to the SCADA system. The discharge piping for the Olympic Wells at 

the treatment plant is plumbed to allow for blowdown into the washwater EQ tank and disposal to 

sewer to reduce particle loading to the greensand filters. Raw water from the wells will be blown 

down until a turbidity permissive is met, i.e., 0.5 nephelometric turbidity units (NTU). If the turbidity 

permissive is exceeded, a system alarm will be triggered. The well pumps continue to operate unless 

a high-high setpoint is exceeded over a timer duration (operator adjustable). 

2.2.2.3 Normal Operation 

The well pumps operate in remote auto mode. The number of pumps online and pump speeds 

depend on the City’s diurnal water demands. During VFD operation, the discharge valve will be either 

fully open or fully closed and the discharge pressure setpoint (operator adjustable) is 20 psig. During 

soft starter operation, the discharge valve is operated as a pressure-reducing valve because the 

pump discharge pressure at maximum pump speed would otherwise exceed the maximum allowed 

pressure at the Arcadia WTP. 
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2.2.2.4 Alarms 

The following alarms (with operator-adjustable setpoints) are provided through the wellhead PLC: 

• Well water level reaches high level 

• Well water level reaches low level 

• Well pump discharge pressure reaches high 

• Well pump discharge pressure reaches low 

• Well pump discharge flow rate reaches high 

• Well pump discharge flow rate reaches low 

• Well pump waste flow rate reaches high 

• Well pump waste flowrate reaches low 

2.2.2.5 Safety Interlocks 

The following permissive conditions are required for Olympic Well operation: 

• Well water level is not at high-high level or low-low level over a timer duration (operator 

adjustable) 

• Well pump discharge pressure is not at high-high or low-low over a timer duration (operator 

adjustable) 

• Well pump discharge flow rate is not at high-high or low-low over a timer duration (operator 

adjustable) 

• Well pump waste flow rate is not at high-high or low-low over a timer duration (operator 

adjustable) 

 Olympic AWTF and Arcadia WTP Expansion 

Figure 2-1 provides a logic diagram showing the normal startup and operation sequence for the 

Olympic AWTF and Arcadia WTP expansion. The system control logic is preliminary and will be 

refined as operations controls are progressed. The following sections summarize operating 

scenarios for each process, listed in order relative to the system control logic. The order of process 

operations presented follows the logic of the flow diagram.  
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Figure 2-1. Normal startup and operation sequence
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2.2.3.1 RO Feed Tank, Low-Pressure RO Feed Pumps, Cartridge Filters, and RO Trains 

One RO feed tank (ROF-TNK-1001) and four low-pressure RO feed pumps (ROF-PVE-1101, ROF-PVE-

1201, ROF-PVE-1301, ROF-PVE-1401) will feed water to the RO bypass valve (ROF-VBF-1002) and 

five cartridge filters (RO-FLC-1101, RO-FLC-2101, RO-FLC-3101, RO-FLC-4101, RO-FLC-5101). 

There are four RO trains, each containing one high-pressure RO feed pump (RO-PVE-1101, RO-PVE-

2101, RO-PVE-3101, RO-PVE-4101) and two interstage booster pumps (RO-PVE-1102, RO-PVE-1103, 

RO-PVE-2102, RO-PVE-2103, ROVE-P-3102, RO-PVE-3103, RO-PVE-4102, RO-PVE-4103). 

Controls/SCADA Overview 

A level indicator (ROF-LIT-1001), high-high level switch (ROF-LSHH-1001), and low-low level switch 

(ROF-LSLL-1001) are provided for the RO feed tank. A combined free ammonia and monochloramine 

residual analyzer (ROF-AIT-1016) and combined free chlorine and total chlorine analyzer (ROF-AIT-

1103) are provided for the RO feed tank effluent. The low-pressure RO feed pumps are equipped 

with VFDs (ROF-AFD-1101, ROF-AFD-1201, ROF-AFD-1301, ROF-AFD-1401) that communicate with 

SCADA over ethernet. The combined pump discharge header is equipped with a high-pressure switch 

(ROF-PSH-1001). The pumps can operate in either local manual, remote manual, or remote auto 

modes. In local manual mode, the pump speed can be adjusted using controls on the VFD. In remote 

manual mode, the HMI can be used to turn the pump on or off and control speed. In remote auto 

mode, the pumps are controlled by a proportional integral controller with the setpoint being the high-

pressure RO feed pump suction pressure (RO-PIT-1001). The suction pressure initial value is 30 to 

35 psi and is operator adjustable. 

The plant PLC (PLC-1) allows for either local manual, remote manual, and remote auto modes for the 

RO bypass valve. In local manual mode, RO bypass flow is controlled by manually overriding the valve 

positioner. In remote manual mode, the HMI is used to select the valve position. In remote auto 

mode, the RO bypass valve can be controlled through its proportional-integral-derivative (PID) 

controller in two different modes.  

• If Directly Flow Splitting Control Mode is selected, the Operator can enter a percent of bypass 

flow based on the combined RO feed flow. The RO bypass valve PID controller is controlled by a 

feedback signal from the RO bypass flow meter (ROF-FIT-1003). 

• If Finished Water Hardness Control Mode is selected, the bypass flow is automatically adjusted 

using three preset conditions. Table 2-1 illustrates an example of the preset conditions for 

Finished Water Hardness Control Mode. Depending on the percent difference between the 

actual finished water hardness (measured by the conductivity analyzer on the decarbonator 

effluent) and setpoint, the bypass valve will be adjusted by varying degrees for different 

durations. The percent bypass should not be allowed to exceed the design value (24%); which 

may be refined at startup. The ratio of hardness to conductivity can be adjusted through the 

HMI. 
 

Table 2-1. Finished Water Hardness Control Mode  

Description Condition 1 Condition 2 Condition 3 

Finished Water Hardness Variance < or > 50% < or > 25% < or > 5% 

Bypass Flow Volume Adjustment 10% 5% 1% 

Adjustment Duration 2 min 5 min 10 min 
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The cartridge filters are operated in manual mode only and require an operator to exercise inlet and 

outlet valves. The cartridge filters are equipped with instruments to monitor and indicate inlet 

pressure (ROF-PIT-1101), differential pressure (ROF-PDIT-1001), inlet turbidity (ROF-AIT-1015), outlet 

oxidation-reduction potential (ORP) (ROF-AIT-1102), outlet total chlorine (ROF-AIT-1103), outlet pH 

and temperature (ROF-AIT-1104), outlet conductivity (ROF-AIT-1105), outlet turbidity (ROF-AIT-1106), 

and outlet pH (ROF-AIT-1107). All instruments send signals to the SCADA system, which 

communicates with the RO PLC. The RO PLC controls the feed-water-to-waste valve (DRN-VBF-1002) 

that is located downstream of the cartridge filters for off-spec conditions. Off spec conditions are 

defined by the alarm setpoints for cartridge filter outlet turbidity, pH, ORP, conductivity, total chlorine, 

and temperature listed in this section. 

A flow meter (ROR-FIT-1104, ROR-FIT-2104, ROR-FIT-3104, ROR-FIT-4104), conductivity and pH 

analyzer (ROR-AIT-1109, ROR-AIT-2109, ROR-AIT-3109, ROR-AIT-4109), and pressure transmitter 

(ROR-PIT-1107, ROR-PIT-2107, ROR-PIT-3107, ROR-PIT-4107) are provided on the brine header for 

each RO train. A flow meter (ROP-FIT-1100, ROP-FIT-2100, ROP-FIT-3100, ROP-FIT-4100), 

conductivity analyzer (ROP-AIT-1102, ROP-AIT-2102, ROP-AIT-3102, ROP-AIT-4102), and pressure 

transmitter (ROP-PIT-1102, ROP-PIT-2102, ROP-PIT-3102, ROP-PIT-4102) are provided on the 

permeate header for each RO train. 

A ready-to-receive-feed-water signal is maintained from the RO PLC to the SCADA system if the RO 

trains are ready to receive feed water. The SCADA system will bring online the required number of 

low-pressure RO feed pumps and RO trains. The RO PLC will rotate trains to allow equal operating 

time of each train to prevent degradation of membranes and moving parts. Valves on the feed and 

permeate lines are periodically actuated by the RO PLC to reverse the flow direction based on a 

preset timer or operator selection. When a train is taken offline, the plant PLC will automatically 

initiate the RO flush system. The plant PLC allows for either remote manual or remote auto modes 

for the RO CIP system valves.  

Startup 

The entire RO system is turned on and placed into remote auto mode. After a call to run, the selected 

RO trains undergo an initial flush sequence prior to operation. The SCADA system brings the required 

number of low-pressure RO feed pumps online through the VFDs. Flow is equally distributed to all 

online cartridge filters and RO trains. 

Normal Operation 

The RO system operates in remote auto mode with the flow split evenly between the online 

equipment. The plant PLC varies the low-pressure RO feed pump speed(s) to maintain the high-

pressure RO feed pump suction pressure setpoint. The RO PLC varies the high-pressure RO feed 

pump speed(s) to maintain the RO permeate production setpoint. All available cartridge filters are 

used irrespective of the number of RO trains operating to prevent water stagnation and biological 

growth within the cartridge filters. Control strategy for vessel rotation, valve actuation, and 

interstage pump controls will be refined as operations controls are progressed. 

The RO flush system is automatically initiated by the plant PLC whenever an RO train is  called to 

stop or after a CIP sequence is performed. The RO CIP system is initiated in a semi-automated mode 

by operators if the normalized permeate flow, normalized differential pressure, or normalized salt 

passage exceed preset tolerances. The RO PLC opens the RO feed-water-to-waste valve when water 

quality requirements are not met. The Plant PLC will operate the lead low pressure RO feed pump at 

minimum speed during wasting. Wasting duration is operator adjustable. 
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The plant PLC will automatically start a standby low-pressure RO feed pump to replace a failed duty 

pump. The RO PLC will automatically start a standby high-pressure RO feed pump or RO train to 

replace a failed duty pump or train. 

Alarms NOTE: Highlighted values to be finalized for final OMMP. Typical for all sections. 

The following alarms (with operator adjustable setpoints) are provided through the plant PLC: 

• RO feed tank level reaches high-high level (ROF-LSHH-1001 = 11.5 ft) 

• RO feed tank level is greater than high-high level (ROF LSHH-1001 > 11.5 ft) 

• RO feed tank level reaches low-low level (ROF-LSLL-1001 = 4.5 ft) 

• RO feed tank is lower than low-low level (ROF-LSLL-1001 < 4.5 ft) 

• RO feed tank effluent free chlorine residual is greater than zero (ROF-AIT-1002 > 0 mg/L) 

• RO feed tank effluent free ammonia residual is high (ROF-AIT-1016 > 1 mg/L) 

• RO feed tank effluent monochloramine residual is high (ROF-AIT-1016 > 3 mg/L) 

• Low-pressure RO feed pump discharge pressure reaches high (ROF-PSH-1001 = 40 psig) 

• Low-pressure RO feed pump VFD will alarm in the event of pump drive failure or shutdown 

• Difference between the setpoint for RO bypass flow meter (ROF-FIT-1003) and the calculated 

percentage of bypass flow is greater than 5 percent over a timer duration (operator adjustable) 

• RO bypass valve does not close within a timer duration (operator adjustable) after a command to 

close is initiated 

• Cartridge filter inlet pressure is greater than 40 psig (ROF-PIT-1101 > 40 psig) 

• Cartridge filter differential pressure is greater than 15 psi (ROF-PDIT-1001 > 15 psi) 

• Cartridge filter inlet turbidity is greater than 0.5 NTU (ROF-AIT-1015 > 0.5 NTU) 

• Cartridge filter outlet / RO inlet ORP is greater than 250 millivolts (mV) (ROF-AIT-1102 > 700 mV) 

• Cartridge filter outlet / RO inlet total chlorine is greater than 0.1 mg/L (ROF-AIT-1103 total 

chlorine > 0.1 mg/L) 

• Cartridge filter outlet / RO inlet pH is greater than 7 (ROF-AIT-1104 and ROF-AIT-1107 pH < 7) 

• Cartridge filter outlet / RO inlet pH is less than 6 (ROF-AIT-1104 and ROF-AIT-1107 pH < 6) 

• Cartridge filter outlet / RO inlet temperature is greater than 75 °F (ROF-AIT-1104 > 75 °F) 

• Cartridge filter outlet / RO inlet conductivity is greater than 1,750 microsiemens per centimeter 

(μS/cm) (ROF-AIT-1105 > 1,750 μS/cm) 

• Cartridge filter outlet / RO inlet turbidity is greater than 0.3 NTU (ROF-AIT-1106 > 0.3 NTU) 

• CIP makeup tank level reaches low-low level (CIPS-LSLL-1111 = TBD ft) 

• CIP makeup tank temperature reaches high (CIPS-TI-1101 = TBD °F) 

• CIP pump discharge flow is low (CIPS-FIT-1011 < TBD gpm) 

• CIP solution pH is low (CIPS-AIT-1001 < TBD) 

• CIP solution pH is high (CIPS-AIT-1001 > TBD) 

• CIP cartridge filter differential pressure reaches high (CIPS-PDSH-1001 = TBD psig) 

The following major alarms (with operator adjustable setpoints) are provided through the RO PLC: 

Note: This list is not inclusive of all alarms. Alarms for RO system will be refined as operations 

controls are progressed. 

• High-pressure RO feed pump suction pressure reaches low (RO-PSL-1101 < 25 psig, RO-PSL-

2101 < 25 psig, RO-PSL-3101 < 25 psig, RO-PSL-4101 < 25 psig) 
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• High-pressure RO feed pump VFD will alarm in the event of pump drive failure or shutdown 

• Stage 2 interstage booster pump discharge pressure reaches high (RO-PSH-1104, RO-PSH-

2104, RO-PSH-3104, RO-PSH-4104 > TBD psig) 

• Stage 3 interstage booster pump discharge pressure reaches high (RO-PSH-1106, RO-PSH-

2106, RO-PSH-3106, RO-PSH-4106 > TBD psig) 

• RO permeate pressure reaches high (ROP-PIT-1102, ROP-PIT-2102, ROP-PIT-3102, ROP-PIT-

4102 > TBD psig) 

• RO reject pressure reaches high (ROR-PIT-1107, ROR-PIT-2107, ROR-PIT-3107, ROR-PIT-4107 > 

TBD psig) 

• RO PLC will alarm in the event of RO train failure or shutdown 

• RO PLC will alarm in the event of actuated pneumatic ball valve failure 

Safety Interlocks 

The following permissive conditions are required for low-pressure RO feed pump operation: 

• No alarms or shutdown conditions 

• No invalid setpoint selections 

• RO feed tank water level is high enough for operation 

The following permissive conditions are required for RO system operation: 

• No alarms or shutdown conditions 

• No invalid setpoint selections 

• Permissive signals from the antiscalant system, sulfuric acid system, brine tank, brine pumps, 

and decarbonators 

• Reservoir is ready to accept finished water 

The following permissive conditions are required for flush sequence of a RO train: 

• Brine tank is ready to accept RO reject 

• No RO train flush sequence is active 

• RO flush tank is above low water level 

2.2.3.2 UV/H2O2  

There are two UV/H2O2 trains (OXW-RUV-1110, OXW-RUV-2110), each containing one UV reactor. 

Controls/SCADA Overview 

The UV/H2O2 control system consists of a master control panel (i.e., system control center [SCC]), 

local control panels (LCP), power distribution centers (PDC) and hydraulic system centers (HSC). 

• System Control Center. The SCADA system communicates with the SCC and is able to read and 

write status and control information for the UV/H2O2 system. The SCC includes the host 

Controller of the UV system, an operator interface (OIT), and related electrical components. The 

SCC communicates to the LCPs through Ethernet protocols. The SCC OIT allows users to 

interface with the UV system.  

• Local Control Panel. Each UV train has one LCP for control and monitoring. The LCP controls one 

or more UV chambers within a train, as well as supervisory control and monitoring of associated 

HSC. The LCP OIT allows users to operate the UV train. 

• Power Distribution Center. The PDC houses the lamp drivers. Each PDC contains an embedded 

controller that manages communications to the lamp drivers and the cabinet inputs and outputs. 
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The PDC performs the lamp driver communications and control, and PDC monitoring and 

protection. 

• Hydraulic System Center. Each HSC contains a central controller for the hydraulic wiping 

operations. The HSC controls automatic and manual wiping operations, hydraulic parameter 

measurements, and hydraulic pump protection.  

• Hydrogen Peroxide Dosing. The hydrogen peroxide dose is controlled through the SCC. Oxidant 

concentration is set by the hydrogen peroxide pump flow rate (each pump has a flowmeter) and 

chemical supply concentration (specific gravity is entered into the SCC). The pumps will have 

regular calibration checks and the bulk hydrogen peroxide concentration will also be periodically 

verified. 

Startup 

Once the system is turned on and the required flowrate is sent from SCADA, the SCC brings a UV 

reactor online; the SCC indicates when the startup and warmup stage is complete, and the system is 

ready for operation. Once the system is ready, the SCC controller provides the following functions: 

• Communicates max flow capacity available to the SCADA system  

• Brings the system into operation once the flow target setpoint is achieved (open UV reactor inlet 

and outlet valves (OXW-MOV-1101, OXW-MOV-1122, OXW-MOV-2101, OXW-MOV-2122), give 

permissive to start flow, cycle GAC valves to change from off-spec water diversion (to washwater 

EQ tank) to GAC system in operation)  

• Communicates with the hydrogen peroxide dosing system and SCADA to regulate hydrogen 

peroxide pumping rate at specified dose setpoint 

Normal Operation 

During operation, the SCC will: 

• Measure system process variables (UV transmittance at 254 nm [UVT] (OXW-AIT-1003, OXW-AIT-

1004), flow rate (OXW-FIT-1001), lamp intensity (OXW-AIT-1111, OXW-AIT-2111), and lamp 

power)  

• Verify adequate log removal  

• Monitor and control the operating capacity of each reactor by bringing lamp sections on and 

offline, changing lamp power and/or changing hydrogen peroxide dose to maintain the required 

operating capacity 

• Provide SCADA communications (e.g., tell SCADA to open or close valves, divert flow, turn wells 

on or off, etc.) 

Operation of the UV/H2O2 system is fully automated with a variety of alarms to prevent under-treated 

water from exiting the UV system. The AOP system must operate at or above a DDW-approved UV 

dose, hydrogen peroxide dose, and UVT. UV dose, hydrogen peroxide dose, and UVT is monitored 

continuously, and all alarms and compliance values are based on a 15-minute running average. The 

SCC provides safety interlocks that will shut down the system if electrical, mechanical, or hydraulic 

parameters are out of the preset operating range. Major alarm conditions shut down the UV/H2O2 

system, while less-critical alarms notify operators via the SCADA system that the UV process requires 

attention.  

Off-spec water resulting from any or a combination of factors listed above results in diversion of 

UV/H2O2 effluent to the washwater EQ tank through the cycling of GAC system valves. Upon restart, 

flow continues to be diverted until the residence time of UV/H2O2 effluent within effluent piping and 

the GAC system has been exceeded, allowing all off-spec water to be flushed out of the treatment 

system. 
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If flow is not registered in a train that has a request to open signal, a low-flow alarm is initiated. The 

SCC will de-energize the valve open request and close both the inlet and outlet valves if at any time 

during operation the following alarm conditions occur:  

• A train becomes unhealthy and is ready to shut off  

• A train becomes unhealthy and needs to immediately shut off due to imminent shutdown (e.g., 

high chamber temperature, low water level)  

• The SCC has rotated train priority and is ready to shut off the train 

• A flow target set point value of zero is specified from SCADA  

The SCC monitors the operating capacity of each UV train so that the actual flow of the operating 

train does not exceed the operating capacity without the appropriate response (e.g., alarms, 

additional sections or reactor brought into service, diversion).  

• In the event of a power failure at the SCC, the LCP controllers and SCADA will generate 

communications failures with the SCC. The wells are stopped, UV influent pumps stop, and 

hydrogen peroxide injection is halted.  

• In the event of a communications failure between the SCC and SCADA, the operation of the 

system is based solely on the actual flow rate being received and the default UVT (operator-

programmed setpoint). Therefore, if the system is operating and the flow rate drops to zero, the 

system will shut down, and the valves are closed.  

• In event of a power failure at the LCP, the SCC will detect a communication failure with the 

affected LCP controller. The UV train is deemed unhealthy. The system diverts flow while a 

replacement UV train is brought into operation (if available); appropriate valves are closed).  

• In the event of a communications failure between the SCC and LCP controllers, the operation of 

the affected UV train is based on the actual flow. If a UV train is operating and the flow drops to 

zero, the UV train is taken out of operation and the UV reactor is de-energized. If the UV train is 

not in operation and there is flow, the train is brought into operation using the number of UV 

reactor sections required for actual flow.  

Alarms 

The following major alarms are provided through the UV/H2O2 PLC. A complete list of UV/H2O2 AOP 

system alarms including setpoints is provided in Attachment C.1. 

• UV/H2O2 inlet flow is less than the minimum flow 

• UV/H2O2 inlet flow is greater than the operating capacity 

• Log removal is below the required value(s) 

• UVT is less than the permitted value 

• UV reactor temperature reached high  

• UV reactor water level reached low level  

• Hydrogen peroxide tank reaches low level 

• Hydrogen peroxide pump failure  

Safety Interlocks 

The following permissive conditions are required for Olympic well flow and UV/H2O2 system 

operation: 

• No major alarms or shutdown conditions 

• No invalid setpoint selections 

• Permissive signal from the hydrogen peroxide system 

• UV/H2O2 system warmup complete 
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2.2.3.3 GAC 

There is a total of eight GAC contactors (GAC-RC-1100, GAC-RC-1200, GAC-RC-2100, GAC-RC-2200, 

GAC-RC-3100, GAC-RC-3200, GAC-RC-4100, GAC-RC-4200). GAC Train 1 is comprised of GAC-RC-

1100 and GAC-RC-1200, GAC Train 2 is comprised of GAC-RC-2100 and GAC-RC-2200, GAC Train 3 

is comprised of GAC-RC-3100 and GAC-RC-3200, and GAC Train 4 is comprised of GAC-RC-4100 and 

GAC-RC-4200. 

Controls/SCADA Overview 

A ready-to-receive-feed-water signal is maintained from the GAC PLC (PLC-7) to the SCADA system if 

the GAC contactors are ready to receive feed water from the UV system. The GAC PLC allows for 

either manual or auto modes of operation. In manual mode, the GAC PLC isolates the GAC train by 

closing all valves; the operator can manually open and close any of the valves. The GAC contactors 

normally operate in auto mode, where the corresponding modes are auto online, auto offline, and 

auto backwash. The GAC PLC automatically opens, closes, and modulates the filter cell valves during 

remote auto mode. 

A combined free chlorine and total chlorine analyzer (ROF-AIT-1013) is provided for the GAC effluent 

downstream of ammonium sulfate addition, to ensure that there is no chlorine residual in the GAC 

effluent. 

Startup 

Once the GAC system is ready for operation, the GAC PLC will: 

• Allow for manual or automatic operation modes 

• Communicate with the plant SCADA system to receive feed water 

• Modulate control valves located downstream of each vessel pair to control the filtration rate and 

thus balance headloss across the GAC contactor pairs 

• Monitor headloss across each vessel 

• Trigger a backwash cycle when GAC contactor run time or head loss reaches a setpoint or allow 

for manual initiation of a backwash cycle 

Normal Operation 

The GAC contactors operate in remote auto mode. The backwash sequence is automatically initiated 

based on runtime, a differential pressure design setpoint (GAC-PDIT-1103, GAC-PDIT-1203, GAC-

PDIT-2103, GAC-PDIT-2203, GAC-PDIT-3103, GAC-PDIT-3203, GAC-PDIT-4103, GAC-PDIT-4203), or 

by operator selection. The design assumes one GAC contactor will require backwash each month; 

however, given the low level of solids, backwashes may only occur during media replacement. The 

backwash system also allows for low flow rate “bumps” to reduce compaction of the media and 

remove entrained air from the bed. It is projected that each GAC contactor will require a bump every 

two weeks. 

The GAC contactors share the same backwash system as the greensand filters. Only one backwash 

is allowed at a time for a greensand filter cell or GAC contactor. 

If all GAC trains are not already in service, the GAC PLC automatically starts a standby GAC train to 

replace a duty train that must be taken offline. If power failure is local to a GAC train, a replacement 

GAC train is brought online.  
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Alarms 

The following alarms (with operator adjustable setpoints) are provided through the GAC PLC: 

• Differential pressure is greater than alarm setpoint (GAC-PDIT-1103, GAC-PDIT-1203, GAC-PDIT-

2103, GAC-PDIT-2203, GAC-PDIT-3103, GAC-PDIT-3203, GAC-PDIT-4103, or GAC-PDIT-4203 >10 

psi) 

• Differential pressure reaches high setpoint (GAC-PDIT-1103, GAC-PDIT-1203, GAC-PDIT-2103, 

GAC-PDIT-2203, GAC-PDIT-3103, GAC-PDIT-3203, GAC-PDIT-4103, or GAC-PDIT-4203 = TBD) 

• Flow exceeds design limit (GAC-FDIT-1020, GAC-FDIT-2020, GAC-FDIT-3020, or GAC-FDIT-4020 > 

1500 gpm) 

• GAC effluent free chlorine residual is greater than zero (ROF-AIT-1013 > 0 mg/L) 

Safety Interlocks 

The following permissive conditions are required for GAC system operation: 

• No alarms or shutdown conditions 

• No invalid setpoint selections 

• UV/H2O2 is treating water 

• UV/H2O2 volume timer expired for off-spec flow diversion 

The following permissive conditions are required for a backwash sequence of a GAC train: 

• No alarms or shutdown conditions 

• No invalid setpoint selections 

• No GAC system or greensand filter backwash sequence active 

• Blow-off sequence for Olympic Wells startup is not active 

• Washwater EQ tank is ready to accept backwash waste  

• Backwash holding tank water level is above low-low level  

• There is a permissive signal from backwash supply pumps 

2.2.3.4 Brine Tank and Pump Station 

There is one brine tank (ROR-TNK-1000), three brine pumps (ROR-PCL-1110, ROR-PCL-1210, ROR-

PCL-1310), and one brine bypass valve (ROR-VBF-1005). 

Controls/SCADA Overview 

Two level indicators (ROR-LIT-1001, ROR-LIT-1002) are provided for the brine tank. The brine pumps 

are equipped with VFDs (ROR-AFD-1110, ROR-AFD-1210, ROR-AFD-1310) that communicate with 

SCADA over Ethernet. The pumps can operate in either local manual, remote manual, or remote auto 

modes. In local manual mode, the pump speed can be adjusted using controls on the VFD. In remote 

manual mode, the HMI can be used to turn the pump on or off and control speed. In local manual 

mode, the pump speed can be adjusted using controls on the VFD. In remote manual mode, the HMI 

can be used to turn the pump on or off and control speed. In remote auto mode, the pump speed is 

adjusted to maintain a brine tank level setpoint of 4 ft. The pumps begin operation when the brine 

tank level reaches 6 ft and stop when the level reaches 3 ft. 

RO flush sequences are inhibited based on an operator-adjustable setpoint for the brine tank 

maximum level. If the brine tank level exceeds the setpoint over a timer duration (operator 

adjustable), then the RO flush sequence will be delayed until the brine tank level is within the 

setpoint range. 
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Startup 

The brine pumps are turned on and placed into remote auto mode. The brine tank will send a 

permissive signal to the SCADA system. If the brine level is high enough for operation, the SCADA 

system will close the brine bypass valve and bring online the required number of pumps through the 

VFDs.  

Normal Operation 

The tank is equipped with a brine bypass valve that is normally open to drain the brine tank via 

gravity. When the tank level rises, SCADA closes the brine bypass valve and starts the brine pumps. 

The brine pumps operate in remote auto mode. The number of pumps online depends on the tank 

level and discharge pressure, which is based on a preset value. The SCADA system automatically 

starts a standby brine pump to replace a failed duty pump, and alarm in the event of drive failure or 

shutdown. Pumps are also programmed to stop immediately and alarm in the event of a VFD fault or 

emergency stop. Pumps also shut down if the discharge pressure reaches 110 psi, to protect the 

downstream brine line. 

Alarms 

The following alarms (with operator adjustable setpoints) are provided through the plant PLC: 

• Brine tank level is greater than high level (ROR-LIT-1002 > 6 ft) 

• Brine pump discharge pressure greater than high (ROR-PIT-1020 > 110 psi) 

Safety Interlocks 

The following permissive conditions are required for brine pumps operation: 

• No alarms or shutdown conditions 

• No invalid setpoint selections 

• Brine tank level is above low level 

• Brine bypass valve is closed 

2.2.3.5 Greensand Filters 

There are a total of six greensand filters (PF-FLT-1001, PF-FLT-2001, PF-FLT-3001, PF-FLT-4001, PF-

FLT-5001, PF-FLT-6001) in operation at the Arcadia WTP, each containing two cells. PF-FLT-1001 

through PF-FLT-4001 treat flows from Charnock and Arcadia well fields, while filters PF-FLT-5001 

and PF-FLT-6001 treat flows from Olympic Well Field. 

Controls/SCADA Overview 

A ready-to-receive-feed-water signal is maintained from the pressure filter PLC to the SCADA system 

if the greensand filters are ready to receive feed water. The pressure filter PLC allows for either 

remote manual or remote auto modes. In manual mode, the pressure filter PLC isolates the filter cell 

by closing all filter cell valves. The operator can manually open and close any of the filter cell valves 

through the pressure filter PLC. In remote auto mode, the pressure filter PLC automatically opens, 

closes, and modulates the filter cell valves depending on the operation mode. The modes are auto 

online, auto offline, or auto backwash. The pressure filter PLC and SCADA system communicate to 

determine the number of filter cells needed for any given flow and adjust the discharge pressure by 

modulating filter cell effluent valves. 

A turbidity analyzer (RW-AIT-1001) and free chlorine residual analyzer (RW-AIT-1002) are provided for 

the non-Olympic greensand filter influent. A free chlorine residual analyzer (FLT-AIT-1001) is provided 

for the non-Olympic greensand filter effluent upstream of ammonium sulfate addition. A turbidity 
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analyzer (RW-AIT-1101) is provided for the Olympic greensand filter influent. A free chlorine residual 

analyzer (FLT-AIT-1012) is provide for the Olympic greensand filter effluent. 

The backwash sequence is able to be initiated based on a headloss setpoint, runtime setpoint, 

totalized volume of filtered water setpoint, or manually. The pressure filter PLC will send a backwash 

request to the SCADA system to initiate the sequence. Only one backwash is allowed at a time for a 

greensand filter cell or GAC contactor. The backwash sequence includes four steps: air scour, 

concurrent air-water wash, backwash only, and filter to waste. 

When the backwash holding tank reaches the low-low level, the SCADA system opens the valve (FS-

MOV-1006) on the new piping from the reservoir booster pump discharge header. To control 

velocities, the valve position will not exceed 25 percent open. Piping is sized to fill the backwash 

holding tank within 2 hours. 

Startup 

The non-Olympic greensand filter system is turned on and placed into remote auto mode. The 

contact basin sends a permissive signal to the SCADA system if the water level is high enough for 

operation. The SCADA system will bring the required number of feed pumps and filter cells online 

through the filter feed pump VFDs and pressure filter PLC. Flow is equally distributed to all online 

filter cells. 

The Olympic greensand filter system is turned on and placed into remote auto mode. The SCADA 

system brings the required number of filter cells online through the pressure filter PLC, depending on 

the flow from Olympic Well Field. Flow is equally distributed to all online filter cells. 

Normal Operation 

All greensand filters operate in remote auto mode with flow split evenly between the online filter 

cells. Backwashing is manually initiated when the combined iron and manganese concentration in 

the filtrate reaches 0.05 mg/L. Backwashing can also be initiated by a headloss setpoint, run time 

setpoint, and totalized volume of filtered water setpoint.  

The pressure filter PLC will automatically start a standby greensand filter to replace a failed duty 

greensand filter and alarm in the event of failure or shutdown. 

Alarms 

The following alarms (with operator-adjustable setpoints) are provided through the pressure filter 

PLC: 

• Non-Olympic greensand filter inlet turbidity is greater than 0.5 NTU (RW-AIT-1001 > 0.5 NTU) 

• Non-Olympic greensand filter inlet free chlorine is greater than 2.5 mg/L (RW-AIT-1002 > 2.5 

mg/L) 

• Olympic greensand filter inlet turbidity is greater than 0.5 NTU (RW-AIT-1101 > 0.5 NTU) 

• Olympic greensand filter effluent free chlorine is greater than 1.0 mg/L (FLT-AIT-1012 > 1.0 

mg/L) 

• Required Arcadia plant production is greater than the available pressure filters’ capacity 

Safety Interlocks 

The following permissive conditions are required for non-Olympic greensand filter system operation: 

• No alarms or shutdown conditions 

• No invalid setpoint selections 

• RO feed tank is ready to accept water 
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The following permissive conditions are required for Olympic greensand filter system operation: 

• No alarms or shutdown conditions 

• No invalid setpoint selections 

• Permissive signals from UV/H2O2 AOP system, GAC system, and RO feed tank 

The following permissive conditions are required for backwash sequence of a greensand filter (both 

Olympic and non-Olympic): 

• No alarms or shutdown conditions 

• No invalid setpoint selections 

• No GAC system or greensand filter backwash sequence active 

• Blow-off sequence for Olympic Wells startup is not active 

• Cartridge filter feed-water-to-waste valve (DRN-VBF-1002) is not open 

• Washwater EQ tank is ready to accept backwash waste (WW-LIT-1001 <2 ft) 

• Backwash holding tank water level is not at low-low level (BW-LSLL-1001 >TBD ft) 

• Permissive signal from backwash supply pumps 

2.2.3.6 Decarbonators 

There are three decarbonators (DC-DC-1101, DC-DC-1201, DC-DC-1301), three decarbonator 

blowers (DC-BLC-1101, DC-BLC-1201, DC-BLC-1301), and one decarbonator effluent tank (DC-TNK-

1001).  

Controls/SCADA Overview 

A differential pressure indicator (DC-DPI-1102, DC-DPI-1202, DC-DPI-1302) is provided for each 

decarbonator to measure the headloss through the media bed. The blowers operate at constant 

speed and are dedicated to their respective decarbonator. The blowers can operate in either local 

manual, remote manual, or remote auto modes. In local manual mode, the blowers can be turned on 

or off through the blower control panel. In remote manual mode, the blowers can be turned on or off 

through the HMI. In remote auto mode, the blowers are automatically turned on or off by the SCADA 

system, depending on the RO system operation. 

A level indicator (DC-LIT-1001), pressure-transducer type level indicator (DC-LIT-1002), and high-high 

level switch (DC-LSHH-1001) are provided for the decarbonator effluent tank. DC-LIT-1002 has 

primary level control over the decarbonator effluent tank. DC-LIT-1001 provides level measurement 

for reference only. 

Startup 

The decarbonator blowers are turned on and placed into remote auto mode. The SCADA system 

automatically starts the decarbonator blowers once the RO system is called to run. Flow is equally 

distributed to each decarbonator and can be manually throttled to balance flow using the isolation 

valves on the decarbonator inlets. 

Normal Operation 

The decarbonator blowers operate in remote auto mode. All three decarbonators and decarbonator 

blowers are online. If a decarbonator blower is taken offline for maintenance and RO production is 

greater than the capacity of the remaining two online blowers, then RO production should be 

reduced. The decarbonator effluent tank passes treated water to the reservoir by gravity. The tank 

has a minimum operating level needed to maintain a residence time and allow entrained air bubbles 
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from the decarbonation process to escape. The water level in the decarbonator tank is maintained 

through a flow control valve (FS-VBF-1001) and flow meter (FS-FIT-1001) in the reservoir inlet vault. 

If the finished water alkalinity is low, the fraction of RO bypass flow can be changed by manually 

adjusting valves that send RO feed tank flow directly to the decarbonator effluent tank.   

Alarms 

The following alarms (with operator-adjustable setpoints) are provided for the decarbonator system 

through the plant PLC: 

• Decarbonator effluent tank has reached high level (DC-LIT-1001 > 9.5 ft, DC-LIT-1002 > 9.5 ft) 

• Decarbonator effluent tank has reached low level (DC-LIT-1001 < 2 ft, DC-LIT-1002 < 2 ft) 

• Decarbonator effluent tank is at high-high level (DC-LSHH-1001 = 10ft) 

• Plant PLC will alarm in the event of blower failure or shutdown 

Safety Interlocks 

The following permissive conditions are required for decarbonator system operation: 

• No alarms or shutdown conditions 

• No invalid setpoint selections 

• RO system is treating water 

• Post-treatment system is ready to receive water 

2.2.3.7 Post Treatment Chemical Addition 

There are two flash mix pumps (DC-PCL-2101, DC-PCL-2201) downstream of the decarbonator 

effluent tank to enhance post-treatment stabilization. 

Controls/SCADA Overview 

Analyzers for conductivity (DC-AIT-1005), turbidity (DC-AIT-1004), fluoride (DC-AIT-1002), free 

ammonia and monochloramine residual (DC-AIT-1003), and pH and temperature (DC-AIT-1001) are 

provided downstream of the flash mix pumps. The flash mix pumps can operate in either local 

manual, remote manual, or remote auto modes. In local manual mode, the pumps can be turned on 

or off through the flash mix pump control panel. In remote manual mode, the pumps can be turned 

on or off through the HMI. In remote auto mode, the pumps are automatically turned on or off by the 

SCADA system. 

Startup 

The flash mix pumps are turned on and placed into remote auto mode. The SCADA system 

automatically starts the flash mix pumps during plant startup. 

Normal Operation 

The flash mix pumps operate in remote auto mode. The SCADA system rotates pumps to allow equal 

operating time of each flash mix pump to prevent degradation. 

Ammonium sulfate and sodium hypochlorite is added at a ratio of ~5:1 chlorine:nitrogen to maintain 

a target monochloramine concentration in the distribution system. Adequate separation is provided 

by adding ammonium sulfate upstream of the decarbonators and adding sodium hypochlorite 

downstream of the decarbonator effluent tank. Flash mix pumps provide mixing before the treated 

water is conveyed to the reservoir through an additional 735 ft of pipe. 

A standby flash mix pump is programmed to automatically start to replace a failed duty pump, and 

alarm in the event of drive failure or shutdown. 



Operations, Maintenance, and Monitoring Plan Section 2: System Operating Procedures 

 

 2-17 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

FINAL_SM Arcadia WTP - Operations, Maintenance, and Monitoring Plan 

Alarms 

The following alarms (with operator-adjustable setpoints) are provided through the plant PLC: 

• Post-treatment effluent pH is low (DC-AIT-1001 < 7.5) 

• Post-treatment effluent pH is high (DC-AIT-1001 > 8.5) 

• Post-treatment effluent temperature is high (DC-AIT-1001 > 85 °F) 

• Post-treatment effluent fluoride level is high (DC-AIT-1002 > 1.2 mg/L) 

• Post-treatment effluent monochloramine residual is low (DC-AIT-1003 < 1.0 mg/L) 

• Post-treatment effluent turbidity is high (DC-AIT-1004 > 1 NTU) 

• Post-treatment effluent conductivity is high (DC-AIT-1005 > 500 μs/cm) 

Safety Interlocks 

The following permissive conditions are required for post-treatment system operation: 

• No alarms or shutdown conditions 

• No invalid setpoint selections 

• Permissive signals from the ammonium sulfate system, sodium hypochlorite system, 

hydrofluorosilicic acid system, and sodium hydroxide system 

• Ammonium sulfate, sodium hypochlorite, hydrofluorosilicic acid, and sodium hydroxide tank 

levels are above the low-low level 

• Decarbonators are in operation 

2.2.3.8 Reservoir Booster Pump Station 

The reservoir booster pump station supplies the 500-ft pressure zone and has four pumps installed 

(FS-PVE-1101, FS-PVE-1201, FS-PVE-1301, FS-PVE-1401). Treated water is partially diverted from 

the 250-ft pressure zone reservoir outlet to the booster pump station. 

Controls/SCADA Overview 

Analyzers for chlorine residual (FS-AIT-1003) and pH and temperature (FS-AIT-1004) are provided on 

the 250-ft pressure zone reservoir outlet. The booster pumps are equipped with VFDs that 

communicate with SCADA over Ethernet. The pumps can operate in either local manual, remote 

manual, or remote auto modes. In local manual mode, the pump speed can be adjusted using 

controls on the VFD (FS-AFD-1101, FS-AFD-1201, FS-AFD-1301, FS-AFD-1401). In remote manual 

mode, the HMI can be used to turn the pump on or off and control speed. In remote auto mode, the 

pumps are controlled by a pressure setpoint (FS-PIT-1002) for the 500-ft pressure zone. The static 

discharge head is 107 psi. The SCADA system has a control interlock that prevents the San Vicente 

booster pump station and reservoir booster pump station from operating simultaneously. 

Startup 

The booster pumps are turned on and placed into remote auto mode. The SCADA system brings the 

required number of pumps online through the VFDs.  

Normal Operation 

The reservoir will send a permissive signal to the SCADA system if the reservoir level is high enough 

for operation. The reservoir high-water level is 249.7 ft., and the low-water level is 242.0 ft. The 

booster pumps operate in remote auto mode. The number of pumps online depends on the pressure 

within the 500-ft pressure zone, which is communicated to the SCADA system. The VFDs will rotate 

pumps to allow equal operating time of each pump to prevent degradation. Pumps are programmed 

to stop immediately and alarm in the event of a VFD fault or emergency stop. The SCADA system will 
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automatically start a standby pump to replace a failed duty pump. The San Vicente booster pump 

station will operate for all flow demands below 600 gpm. 

A pressure-reducing valve is provided on the recirculation line from the booster pump combined 

discharge header to the booster pump combined suction header. The pressure-reducing valve 

provides relief during an extended surge event and has a setpoint of 165 psig. 

Alarms 

The following alarms (with operator-adjustable setpoints) are provided through the plant PLC: 

• 500-ft pressure zone chlorine residual is low (FS-AIT-1003 < 0.2 mg/L) 

• 500-ft pressure zone pH is low (FS-AIT-1004 < 7.5) 

• 500-ft pressure zone pH is high (FS-AIT-1004 > 9) 

• 500-ft pressure zone temperature is high (FS-AIT-1004 > 150°F)  

Safety Interlocks 

The following permissive conditions are required for the 500-ft pressure zone booster pump station 

operation: 

• Reservoir water level is high enough for operation 

• Surge tank isolation valve is not closed (FS-VBF-1001 = FALSE) 

• San Vicente booster pump station is not operating 

2.2.3.9 Chemical Systems 

• Sodium Hypochlorite. There are three metering pumps (NOCL-PDM-4001, NOCL-PDM-5001, 

NOCL-PDM-6001) to add sodium hypochlorite (12.5 percent is purchased, 11.5 percent is used 

for tank and pump sizing) to raw water contact tank influent and non-Olympic greensand filter 

influent. There are six metering pumps (NOCL-PDM-3101, NOCL-PDM-3201, NOCL-PDM-9101, 

NOCL-PDM-9201, NOCL-PDM-7001, NOCL-PDM-8001) for adding sodium hypochlorite (12.5 

percent) to Olympic greensand filter influent, GAC effluent, and downstream of the decarbonator 

effluent tank. There are two sodium hypochlorite tanks (NOCL-TNK-1101, NOCL-TNK-1201). 

• Ammonium Sulfate. There are six metering pumps (NSO4-PDM-1001, NSO4-PDM-2001, NSO4-

PDM-3001, NSO4-PDM-4001, NSO4-PDM-5001, NSO4-PDM-6001) to add ammonium sulfate 

(40 percent) to non-Olympic greensand effluent, GAC effluent, and decarbonator effluent. There 

is one ammonium sulfate tank (NSO4-TNK-1101). 

• Sulfuric Acid. There are two metering pumps (HSO4-PDM-4001, HSO4-PDM-5001) to add 

sulfuric acid (93 percent) to UV/AOP influent. There are three metering pumps (HSO4-PDM-

1001, HSO4-PDM-2001, HSO4-PDM-3001) to add sulfuric acid (93 percent) to RO influent and 

RO CIP. There are two sulfuric acid tanks (HSO4-TNK-7101, HSO4-TNK-7201). 

• Hydrogen Peroxide. There are two metering pumps (H2O2-PPS-1101, H2O2-PPS-1201) to add 

hydrogen peroxide (50 percent) to UV/AOP influent. There is one hydrogen peroxide tank (H2O2-

TNK-1000). 

• Antiscalant. There are two metering pumps (AS-PDM-1001, AS-PDM-2001) to add antiscalant 

(Avista Vitec 4,000 or AWC A-119) to cartridge filter effluent. There is one antiscalant tank (AS-

TNK-1101). 

• Hydrofluorosilicic Acid. There are two metering pumps (HF-PDM-1101, HF-PDM-2101) to add 

hydrofluorosilicic acid (23 percent) downstream of the decarbonator effluent tank. There is one 

hydrofluorosilicic acid tank (HF-TNK-1101). 
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• Sodium Hydroxide. There are three metering pumps (NAOH-PDM-1001, NAOH-PDM-2001, 

NAOH-PDM-3001) to add sodium hydroxide (25 percent) downstream of the decarbonator 

effluent tank. There is one sodium hypochlorite tank (NAOH-TNK-1111). 

Controls/SCADA Overview 

Each chemical bulk storage tank is provided with a level transmitter to monitor the liquid level. The 

level transmitter will provide high-level and low-level alarms. The bulk chemical storage tank will 

send a permissive signal to the SCADA system if the liquid level is high enough for operation. If the 

liquid level reaches the low level, the tank will send a signal to stop the metering pumps. 

The metering pumps can operate in either local manual, remote manual, or remote auto modes. 

Local control of the metering pumps is provided through an On-Off-Remote (O-O-R) switch on the 

metering pump control panel. In local manual mode, the O-O-R switch is in the “On” position and the 

pump on/off and speed are controlled using the local adjustment device on the panel. Stroke length 

control is adjusted manually at the pump only. In remote manual mode, control is provided through 

the PLC when the O-O-R selector switch on the metering pump control panel is in the “Remote” 

position and “Manual” is selected at the HMI. The pump on/off is controlled from the HMI using 

operator manual commands, and the speed is manually adjusted from the HMI. In remote auto 

mode, the SCADA system calculates the dosage rate and controls pump speed. 

Startup 

The entire chemical system is turned on and placed into remote auto mode. 

Normal Operation 

The metering pumps will operate in remote auto mode. Standby metering pumps are programmed to 

automatically start to replace a failed duty pump, and alarm in the event of drive failure or shutdown 

due to high discharge pressure. Standby metering pumps are also programmed to automatically 

start when metering demands require both pumps to be in operation. Metering pumps will not 

operate if the tank level is at or below the low-low level. 

During normal operation, dosage rates are controlled as follows: 

• Sodium Hypochlorite to Raw Water Mixing. Operator shall select dose setpoint with flow pacing 

to the raw water flow meter (RW-FIT-1001). Dosage rate can be trimmed to maintain operator-

selected chlorine residual downstream of the pressure filters (FLT-AIT-1001). 

• Sodium Hypochlorite to Non-Olympic Greensand Filter Influent. Operator shall select dose 

setpoint with flow pacing to the raw water flow meter (RW-FIT-1001). Dosage rate can be 

trimmed to maintain operator-selected chlorine residual downstream of the pressure filters (FLT-

AIT-1001). This dosing point is a secondary location and available if a temporary boost in 

chlorine residual is required upstream of the Non-Olympic Greensand Filters (e.g., Charnock WTP 

is offline). 

• Ammonium Sulfate to Non-Olympic Greensand Filter Effluent. Operator shall select dose 

setpoint with flow pacing to the totalized greensand filter effluent flow. Dosage rate can be 

trimmed to maintain operator-selected chlorine residual downstream of the pressure filters 

(ROF-AIT-1001). 

• Sodium Hypochlorite to Olympic Greensand Filter Influent. Operator shall select dose setpoint 

with flow pacing to the combined SM-4, SM-8, and SM-9 flow rates. Dosage rate can be trimmed 

to maintain operator-selected chlorine residual downstream of the pressure filters (FLT-AIT-

1012). 
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• Sulfuric Acid to UV/AOP Influent. Operator shall select dose setpoint with flow pacing to the 

UV/AOP influent flow meter (OXW-FIT-1001). Dosage rate can be trimmed to maintain pH at the 

UV/AOP inlet (OXW-AIT-1005). 

• Hydrogen Peroxide to UV/AOP Influent. The dose setpoint shall be set by the UV/AOP SCC based 

on treatment goals, influent flow, UVT and UV intensity level.  

• Ammonium Sulfate to GAC Effluent. Dosage rate shall be calculated from the free chlorine 

analyzer reading at the Olympic greensand effluent (FLT-AIT-1012). Dosage rate can be trimmed 

based on free chlorine analyzer (ROF-AIT-1013) value at the RO feed tank inlet. Dosing will only 

be used if only Olympic Well Field is online. 

• Sodium Hypochlorite to GAC Effluent. Operator shall select the dose setpoint with flow pacing to 

the totalized flow from the GAC flow meters (GAC-FIT-1020, GAC-FIT-2020, GAC-FIT-3020, GAC-

FIT-4020). Dosage rate can be trimmed to ensure there is no chlorine residual in GAC effluent 

(ROF-AIT-1013). Dosing will only be used if only Olympic Well Field is online. 

• Sulfuric Acid to Cartridge Filter Influent. Operator shall select dose setpoint with flow pacing to 

the totalized flow in SCADA from flow meters on RO permeate, RO bypass, and RO concentrate 

lines. Dosage rate can be trimmed to maintain pH at the RO train inlet (ROF-AIT-1107). 

• Antiscalant to RO Train Influent. Operator shall select dose setpoint with flow pacing to the 

totalized flow in SCADA from flow meters on RO permeate, RO bypass, and RO concentrate lines. 

• Sulfuric Acid to RO CIP System. Operator shall select dose setpoint with flow pacing to the RO 

CIP flow meter (CIP-FIT-1011). Dosage rate can be manually trimmed by operator input from the 

HMI based on the observed pH (CIP-AIT-1001). 

• Ammonium Sulfate to Finished Water. Dosage rate shall be calculated from the free 

ammonia/monochloramine analyzer reading at the decarbonator effluent (DC-AIT-1003). Dosage 

rate can be trimmed based on the ammonia/monochloramine analyzer value at the 

decarbonator effluent (DC-AIT-1003). 

• Hydrofluorosilicic Acid to Finished Water. Operator shall select dose setpoint to result in final 

effluent fluoride residual (DC-AIT-1002). Metering pump is flow-paced to final effluent (to 

reservoir) flow meter (FS-FIT-1001). 

• Sodium Hypochlorite to Finished Water. Operator shall select dose setpoint with flow paced to 

treated water discharge flow meter (FS-FIT-1001). Dosage rate can be trimmed based on the 

free ammonia/monochloramine analyzer reading at the decarbonator effluent (DC-AIT-1003). 

• Sodium Hydroxide to Finished Water. Operator shall select dose setpoint with flow paced to 

treated water discharge flow meter (FS-FIT-1001). Dosage rate can be trimmed to maintain pH in 

decarbonator effluent (DC-AIT-1001). 

Alarms  

• Sodium Hypochlorite. The following alarms (with operator-adjustable setpoints) are provided 

through the plant PLC: 

− Sodium hypochlorite tank 1 level is high (NOCL-LIT-1101 > 8 ft) 

− Sodium hypochlorite tank 1 level is low (NOCL-LIT-1101 < 2 ft) 

− Sodium hypochlorite tank 2 level is high (NOCL-LIT-1201 > 8 ft) 

− Sodium hypochlorite tank 2 level is low (NOCL-LIT-1201 < 2 ft) 
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• Ammonium Sulfate. The following alarms (with operator-adjustable setpoints) are provided 

through the plant PLC: 

− Ammonium sulfate tank level is high (NSO4-LIT-1101 > TBD ft) 

− Ammonium sulfate tank level is low (NSO4-LIT-1101 < TBD ft) 

• Sulfuric Acid. The following alarms (with operator-adjustable setpoints) are provided through the 

plant PLC: 

− Sulfuric acid tank 1 level is high (HSO4-LIT-7101 > TBD ft) 

− Sulfuric acid tank 1 level is low (HSO4-LIT-7101 < TBD ft) 

− Sulfuric acid tank 2 level is high (HSO4-LIT-7201 > TBD ft) 

− Sulfuric acid tank 2 level is low (HSO4-LIT-7201 < TBD ft) 

• Hydrogen Peroxide. The following alarms (with operator-adjustable setpoints) are provided 

through the UV/AOP PLC: 

− Hydrogen peroxide tank level is high (H2O2-LIT-1001 > TBD ft) 

− Hydrogen peroxide tank level is low (H2O2-LIT-1001 < TBD ft) 

• Antiscalant. The following alarms (with operator-adjustable setpoints) are provided through the 

plant PLC: 

− Antiscalant tank level is high (AS-LIT-1101 > TBD ft) 

− Antiscalant tank level is low (AS-LIT-1101 < TBD ft) 

• Hydrofluorosilicic Acid. The following alarms (with operator-adjustable setpoints) are provided 

through the plant PLC: 

− Hydrofluorosilicic acid tank level is high (HF-LIT-1101 > TBD ft) 

− Hydrofluorosilicic acid tank level is low (HF-LIT-1101 <TBD ft) 

• Sodium Hydroxide. The following alarms (with operator-adjustable setpoints) are provided 

through the plant PLC: 

− Sodium hydroxide tank 1 level is high (NAOH-LIT-1101 > 8 ft) 

− Sodium hydroxide tank 1 level is low (NAOH-LIT-1101 < 2 ft) 

− Sodium hydroxide tank 2 level is high (NAOH-LIT-1201 > 8 ft) 

− Sodium hydroxide tank 2 level is low (NAOH-LIT-1201 < 2 ft) 

Safety Interlocks 

• For all chemical systems, metering pumps will not operate if the tank level is at or below the low-

low level. 

• If a metering pump fails and a standby pump is not available, where essential to the safe and 

proper system functioning the plant PLC will initiate shutdown. 

2.2.3.10 Instrument Calibration 

Refer to the Operations and Maintenance Manual for provisions for regular calibration. Table 2-2 

summarizes critical pieces of equipment and instruments that should have regular calibration. 
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Table 2-2. Calibration Schedule 

Equipment/Instrument Equipment/Instrument Tag 

Calibration 

Frequency 

All chemical metering 

pumps 

• NOCL-PDM-4001, NOCL-PDM-5001, NOCL-PDM-6001, NOCL-PDM-3101, NOCL-

PDM-3201, NOCL-PDM-9101, NOCL-PDM-9201, NOCL-PDM-7001, NOCL-PDM-8001 

• NSO4-PDM-1001, NSO4-PDM-2001, NSO4-PDM-3001, NSO4-PDM-4001, NSO4-

PDM-5001, NSO4-PDM-6001 

• HSO4-PDM-4001, HSO4-PDM-5001, HSO4-PDM-1001, HSO4-PDM-2001, HSO4-

PDM-3001 

• H2O2-PPS-1101, H2O2-PPS-1201 

• AS-PDM-1001, AS-PDM-2001 

• HF-PDM-1101, HF-PDM-2101 

• NAOH-PDM-1001, NAOH-PDM-2001, NAOH-PDM-3001 

Monthly 

UVT analyzers • OXW-AIT-1003, OXW-AIT-1004 Monthly 

UV sensors N/A As needed 

Additional instrumentation may be added in final OMMP after startup  

 

2.3 Shutdown 

 Charnock WTP 

Shutdown of the Charnock WTP can be found in Section 5 of the Charnock Wellfield Restoration 

Project Operations Plan – Charnock (Black and Veatch, 2009). 

 Olympic AWTF 

The following conditions will initiate shutdown of the Olympic AWTF: 

• Failure or shutdown of at least two Olympic wells 

• UV/H2O2 system log removal is below the DDW approved value based on a 15-minute running 

average and if it ever drops below the minimum permitted value [TBD; to prevent excessive 

undertreatment] and the second train is unhealthy  

• UV/H2O2 system flow meter failure 

• Hydrogen peroxide pumps fail 

• Hydrogen peroxide tank below the low-low level 

• UVT drops below the minimum permitted value 

• Plantwide power failure or UV/H2O2-specific power failure 

In the event of the above conditions for the Olympic AWTF, the following shutdown sequence is 

initiated: 

• Failure alarm is sent to the SCADA system and the plant PLC begins shutdown of Olympic AWTF 

• Olympic feed wells shut down 

• GAC filter-to-waste valves open and remain open until all off-spec water from the UV/H2O2 AOP 

system has been discharged through the GAC contactors and to the backwash wastewater tank 

• Valves for active UV/H2O2 train are closed by the UV/H2O2 PLC or SCADA system. Once the flow is 

zero, the UV reactor(s) in operation de-energizes. 

− Restart of the UV/H2O2 system requires approximately 10 minutes for lamps to warm up and 

startup of Olympic feed wells. 
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• Hydrogen peroxide system shuts down after the UV/H2O2 influent drops below a preset flow 

setpoint 

Note, the Arcadia WTP can remain operational without the Olympic Well Field and Olympic AWTF 

operating. 

 Arcadia WTP  

The following conditions will initiate a shutdown of the Arcadia WTP: 

• Failure of all feed wells 

• Failure of RO system, decarbonators, or post-treatment system 

• Plantwide power failure 

In the event of the above conditions for the Arcadia WTP, the following shutdown sequence is 

initiated: 

• Failure alarm is sent to the SCADA system and the plant PLC begins shutdown 

• Feed wells shut down 

• Greensand filter isolation valves close 

• RO system continues treating water until the RO feed tank low-low level is reached 

• RO trains automatically flush with RO flush system permeate and shut down in cascading order 

• Decarbonator blowers shut down  

• Post-treatment chemical metering pumps shut down 

• GAC filter-to-waste valves open and remain open until all off-spec water from the UV/H2O2 AOP 

system has been discharged through the GAC contactors and to the backwash wastewater tank 

• Valves for the active UV/H2O2 train are closed by the UV/ H2O2 PLC or SCADA system. Once the 

flow is zero, the UV reactor(s) in operation de-energize. 

− Restart of the UV/H2O2 system requires approximately 10 minutes for lamps to warm up and 

startup of Olympic feed wells. 

• Hydrogen peroxide system shuts down after the UV/H2O2 AOP influent drops below a preset flow 

setpoint 

2.4 Approved Maintenance Operations 

To maintain optimal system performance, operators should follow standard operations and 

maintenance procedures and a regular maintenance schedule as outline in standard operating 

procedures. Operators should consult the equipment manuals provided by the manufacturer for 

preventative maintenance recommendations for each piece of equipment. Table 2-3 provides 

contact information for each piece of equipment. 
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Table 2-3. Arcadia WTP Manufacturer Contact Information 

Equipment Manufacturer Contact Information 

National Sanitation 

Foundation (NSF) 

Certification No. 

Greensand Filters WesTech (801) 265-1000 TBD 

UV/H2O2 System Trojan Technologies (519) 457-3400 TBD 

GAC Contactors Calgon Carbon (412) 787-6700 TBD 

GAC Media Calgon Carbon (412) 787-6700 TBD 

Low-pressure RO Feed Pumps 
Goulds (125 hp),  

Flowserve (150 hp) 

(315) 568-2811 (Goulds) 

(972) 443-6500 (Flowserve) 

TBD (Goulds) 

C0169307-01 (Flowserve) 

Cartridge Filters Parker Filtration (1-800) 272 7537 TBD 

RO Trains 
ROTEC (RO Trains) 

Toray (RO Membranes) 

972-4-6209154 (ROTEC) 

(858) 218-2360 (Toray) 

TBD 

High pressure RO Feed Pumps Sulzer (203) 238-2700 TBD 

Brine Tank Perry Fiberglass Products (321) 609-9036 TBD 

Brine Pumps PumpWorks (855) 602-3024 TBD 

Decarbonators 

Hungerford and Terry 

(Decarbonators 1 and 2) 

Perry Fiberglass Products 

(Decarbonator 3) 

The New York Blower Company 

(Decarbonator 3 blower) 

(856) 881-3200 (Hungerford 

and Terry) 

(321) 609-9036 (Perry 

Fiberglass Products, Inc.) 

(1-800) 208-7918 (The New 

York Blower Company) 

TBD 

Flash Mix Pumps Patterson (706) 886-2101 TBD 

Reservoir Booster Pump Station 

Pumps 

Flowserve (972) 443-6500 C0169307-01 

Reservoir Booster Pump Station 

Surge Tank 

Pulsco (949) 261-1717 TBD 

Chemical Metering Pumps 
Milton Roy (diaphragm pumps) 

Verder (peristaltic pumps) 

(215) 441-0800 (Milton Roy) 

TBD (Verder) 

TBD 

Chemical Bulk Storage Tanks 

Perry Fiberglass Products, Inc. 

(antiscalant, ammonium sulfate) 

Poly Processing (hydrogen peroxide 

and hydrofluorosilicic acid) 

Steel Structures, Inc. (sulfuric acid) 

TBD (sodium hypochlorite and 

sodium hydroxide) 

(321) 609-9036 (Perry 

Fiberglass Products, Inc.) 

(866) 765-9957 (Poly 

Processing) 

(559) 673-8021 (Steel 

Structures, Inc.) 

TBD 

Chemical Storage Area Sump 

Pumps 

TBD TBD TBD 

Chemical Injection Quills SAF-T-FLO (714) 632-3013 TBD 

Static Mixers 
Komax, Westfall (915) 591-4551 (Komax) 

(401) 253-3799 (Westfall) 
TBD 

Standby Diesel Generator Quinn Power Systems (562) 999-4839 TBD 

Low-voltage Motor Control Centers TBD TBD TBD 

Control System and Instrumentation 

Rockwell Automation/Allen Bradley 

(primary logic controller platform) 

Inductive Automation (HMI platform) 

(888) 382-1583 (Rockwell 

Automation/Allen Bradley) 

(1-800) 266-7798 (Inductive 

Automation) 

TBD 
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Table 2-4 summarizes triggers for maintenance items for major equipment. The following sections 

discuss the procedures in greater detail. 

 

Table 2-4. Typical Maintenance Items for Major Equipment  

Equipment Trigger for Maintenance Maintenance Action 

Greensand Filters • High headloss, runtime, totalized volume 

of filtered water, or iron concentration in 

filtered water trigger value 

• Perform filter backwash 

• Filtered water quality not acceptable after 

backwashing 

• Investigate backwash procedure 

• Investigate oxidation chemistry upstream 

• Reactivate greensand media 

• Replace greensand media 

UV/H2O2 AOP • Lamp failure  • Replace burned out lamp 

• Low UV intensity sensor indicator 

• UV intensity sensor calibration check  

• Replace section of lamps (if indicated by lamp age) 

• Check sleeves; clean if required; adjust wiper frequency 

• Lamp driver failure  • Replace lamp driver 

• UVT monitor reads high or low  

(relative to typical operations) 

• Check UV intensity sensor calibration 

• Check UVT analyzer calibration 

• Compare UVT analyzers’ results against each other; calibrate 

errant analyzer 

• Clean sensor if needed 

• Monthly maintenance 

• Inventory spare parts on site 

• Perform reference UV intensity sensor checks 

• Inspect UV intensity sensor O-rings 

• Check hydraulic system fluid level 

• Check hydrogen peroxide dosing system, including pump 

calibration and H2O2 bulk concentration 

• Clean UVT analyzers 

• Calibrate UVT analyzers 

• Annual maintenance 

• High-voltage power distribution center check 

• Reference UV intensity sensor calibration 

• Refresher training for personnel 

• Replace hydraulic system fluid filter 

• Inspect hydraulic hoses 

• Inspect lamp cables 

• Replace wiper seals 

• Replace UVT analyzer wiper 

• Replace hydraulic fluid 

GAC Vessels • High headloss or maximum runtime 

reached 

• Initiate backwash or bump (low-flow backwash to reduce air 

entrainment and compaction) 

• Unbalanced filtration rate among GAC 

contactor trains 

• Initiate bump (low flow backwash to reduce air entrainment 

and compaction) 

• Lowest interim sample port of lead vessel 

indicates hydrogen peroxide is only 

partially quenched (still quenched at the 

effluent)  

• Confirm hydrogen peroxide quenching through the depth of 

the GAC bed (all ports and combined effluent) 

• Schedule media replacement, switch lead-lag order of GAC 

• Lowest interim sample port of lead vessel 

indicates breakthrough of target 

contaminant(s) 

• Schedule media replacement, switch lead-lag order of GAC  
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Table 2-4. Typical Maintenance Items for Major Equipment  

Equipment Trigger for Maintenance Maintenance Action 

Low-Pressure and 

High-Pressure Feed 

Pumps 

• Decrease in High-Pressure RO feed pump 

suction pressure, failure of Low-Pressure 

or High-Pressure RO feed pumps, 

• Check VFD settings 

• Schedule maintenance for failed pump 

Cartridge Filters 
• High differential pressure across cartridge 

filter 
• Isolate and replace failed cartridge filters for failed vessel(s) 

RO Trains  

• Elevated fouling rate or cleaning frequency 

• Monitor FRRO automation and verify sequencing is operating 

properly; inspect FRRO valves 

• Optimize antiscalant dose and pH 

• Inspect greensand filters if iron and manganese 

concentrations are elevated. Adjust greensand filter 

operating parameters (e.g., backwash frequency and chlorine 

residual) as needed. 

• Verify/adjust chemical dosing for chloramines upstream of 

RO feed tank 

• Elevated RO permeate or finished water 

conductivity 

• Inspect membranes for failed O-ring connections 

• Replace failed membranes 

• Reduce RO bypass flow 

Decarbonators 

• Blower failure 

• Schedule regular blower inspection 

• Reduce RO production if it is greater than the capacity of 2 

online blowers and the 3rd decarbonator blower fails 

(evaluate impact on treatment as needed) 

• High differential pressure across packed 

media bed 
• Clean decarbonator media if it becomes fouled 

VGAC • VGAC outlet indicates breakthrough of 

target contaminants 
• Schedule and replace carbon 

Chemical Systems  • Metering pump does not meet required 

dose at minimum or maximum speed 

• Calibration test indicates pump dosing is 

inaccurate 

• Manually adjust metering pump stroke length 

• Dose exceeds setpoint 

• Manually trim dosage rate 

• Inspect analyzer or flow meter corresponding to affected 

chemical system 

• Low level in bulk feed tank 

• Inspect bulk feed tank during daily rounds 

• Replace malfunctioning/failed level sensor 

• Schedule chemical delivery 

 

 Charnock WTP 

Operations staff should consult the equipment manuals provided by the equipment suppliers for 

preventative maintenance recommendations for each piece of equipment. Equipment suppliers and 

approved maintenance operations for the Charnock WTP can be found in Section 6 of the Charnock 

Wellfield Restoration Project Operations Plan – Charnock (Black and Veatch, 2009). 

 Olympic Wells 

Operations staff should consult the equipment manuals provided by the equipment suppliers for 

preventative maintenance recommendations for Olympic Well pumps, valves, appurtenances, 

instruments, and chemical dosing equipment. Equipment manuals will be provided in Attachment C 

in the final OMMP.  
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 Greensand Filters 

If filtrate water quality after backwashing is not acceptable, the backwashing procedure shall be 

investigated. This includes checking the air and water flow rates and backwash duration. Visual 

inspection should be performed to confirm even flow distribution during backwashing. The 

backwashing procedure shall also be checked if media loss is occurring, since the losses are 

typically in the backwash flow. 

If the filter run time is decreasing over time, the oxidation chemistry upstream shall be investigated. 

The chlorine dose may need to be adjusted if influent manganese and iron concentrations rise. If the 

oxidation chemistry upstream is working correctly, the greensand media may need to be reactivated. 

It is estimated that reactivation is required every 5 to 10 years. 

Activation of greensand filter media is accomplished by soaking the media in an oxidized solution for 

a minimum of four hours. The solution can be of either free chlorine or potassium permanganate. 

Free chlorine was successfully used for activation during the pilot study in 2008 and plant start-up in 

2010. Free chlorine can be neutralized and easily disposed, whereas potassium permanganate 

contains manganese solids when neutralized. 

Greensand filters shall be routinely inspected in accordance with manufacturer requirements for 

acceptable differential pressure, abnormal vibration, and leaks. Filtrate shall be sampled as required 

to monitor and maintain greensand filter performance. Operators will perform preventative and 

corrective maintenance activities in accordance with instrumentation and greensand filter 

manufacturer requirements. 

If the facility is shut down for extended periods of time, the greensand filter beds should be 

refreshed with influent flow for about 45 minutes every 1 to 2 weeks. 

 UV/H2O2 AOP 

The UV/H2O2 AOP system components listed below will need to be changed periodically. Part 

replacement frequency is typically based on hours of operation unless a failure occurs. Operators will 

follow standard maintenance schedules and respond to system alarms to determine when part 

replacement is required. Each UV train can be isolated by actuating the valves on the individual feed 

and discharge lines. Routine parts replacement includes: 

• Lamp replacement  

• Quartz sleeve replacement 

• Lamp driver replacement 

• Wiper rings replacement  

• UV sensor calibration checks and replacement 

• UVT monitor lamp replacement  

The automatic wiping system driven by the HSC provides continuous cleaning of the lamp quartz 

sleeves to minimize fouling.  

Part calibration frequency is typically based on hours of operation and is specified by the 

manufacturer. Typical calibration activity includes:  

• UV Intensity Sensor. Check duty sensor with reference sensor. Send sensor back to vendor for 

re-calibration as needed. 

• Flow meter. Check flow meter with reference meter according to vendor protocol and 

recommended frequency. 

• UVT meter. Calibrate UVT meter according to vendor protocol and recommended frequency.  
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• pH meter. Calibrate pH meter electrode with recommended buffer solutions. 

Hydrogen peroxide residual should be checked on a routine basis via the triiodide method as 

described in the standard operating procedure for hydrogen peroxide determination. Pump tube 

replacement is specified by the manufacturer.  

If the SCC indicates low log removal or lamp intensity being reduced below the minimum level for 

adequate UV dose delivery while lamp age is still low (<15,000 hours), the system should be 

checked for excessive fouling of lamp sleeves, lamp aging, or a faulty UV intensity sensor. Lamp 

sleeve wiper frequency may need to be adjusted to address sleeve fouling. If the SCC indicates low 

UVT, check UVT analyzer calibration and compare UVT analyzers’ results against each other. The 

errant analyzer should be taken offline for maintenance. 

If the SCC indicates under-dosing of H2O2, the H2O2 feed pump run status and pump speed should be 

verified. Refer to Section 2.4.12 for recalibration of feed pumps. If the concentration of H2O2 in the 

feed tank is low, the bulk concentration can be updated in the SCC if needed. The H2O2 bulk 

chemical tank level should be visually checked by operators during daily rounds, and the level sensor 

should be replaced if malfunctioning. 

 GAC 

Media changeout should be scheduled for the lead vessel when the lowest interim sample port 

indicates breakthrough of target contaminant(s) or hydrogen peroxide is only partially quenched (still 

quenched at the effluent). After media changeout of the lead vessel is completed, the lead-lag order 

of the GAC vessels should be switched. Quenching can be routinely monitored using hydrogen 

peroxide test strips, which can be verified. If low hydrogen peroxide is present, it can be further 

quantified via the triiodide method. A 4-inch connection is provided at the top and bottom of each 

GAC contactor to remove exhausted media and fill with new media. The media exchange is 

performed by the media manufacturer, who also typically provides a trailer-mounted gasoline-

powered air compressor (it can also be rented). Treated water is used to slurry in the new media, and 

compressed air is used to move the slurry into the contactor. The contactor shall be isolated prior to 

media changeout by actuating the valves on the feed and discharge lines. 

If the filtration rate among GAC trains is unbalanced, the flow control valves and flowmeters should 

be inspected for failure. Perform bumps as required to reduce air entrainment and compaction. The 

flow control valves can be manually throttled to balance flow.  

GAC contactors shall be routinely inspected in accordance with manufacturer requirements for 

acceptable differential pressure, abnormal vibration, and leaks. GAC effluent shall be sampled as 

required at sample ports along the depth of the GAC and on the combined flow to monitor and 

maintain GAC performance. Other preventative and corrective maintenance activities (e.g., for flow 

meters) is performed in accordance with instrumentation and GAC contactor manufacturer 

requirements. 

 RO Feed Tank, Low-Pressure RO Feed Pumps, Cartridge Filters, and RO Trains 

The RO feed tank must be isolated from the greensand filters and GAC effluent prior to draining. The 

low-pressure RO feed pumps deliver flow to the RO system for treatment until the pumps stop at the 

tank low level. The RO feed tank contains a permanent sump pump (ROF-PSS-1001) to drain water 

below the tank low level. To avoid cross-contamination, the sump pump is not directly connected to 

the storm drain system. The sump pump discharge piping only extends to the top of the tank and 

terminates at a quick-connect coupling, allowing for pump-over into the storm drain system. 

Each low-pressure RO feed pump can be manually isolated by directly operating the valve on the 

individual discharge line. Low-pressure RO pumps shall be routinely inspected in accordance with 
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manufacturer requirements for proper operating pressure, flow, objectionable noise, and vibration. 

Operators will conduct routine measurements of temperature and vibration of each pump and will 

perform preventative and corrective maintenance activities in accordance with instrumentation, VFD, 

and pump manufacturer requirements. When the differential pressure between the feed and 

discharge headers for a cartridge filter exceeds a setpoint, the operators will take that pressure 

vessel offline and replace cartridge filters. If multiple cartridge filter vessels require replacement, 

cartridge filter vessels are taken out of service sequentially until all cartridge filters requiring 

replacement are replaced and the differential pressure across all vessels is within acceptable 

operating range. Each cartridge filter is manually isolated by directly operating the valves on the 

individual feed and discharge lines.  

Cartridge filters shall be routinely inspected in accordance with manufacturer requirements for 

acceptable differential pressure range, abnormal vibration, and leaks. Cartridge filter effluent shall 

be sampled for silt density index levels (preferably < 3). Operators shall perform preventative and 

corrective maintenance activities in accordance with instrumentation and cartridge filter 

manufacturer requirements. 

 RO Trains 

If the RO membrane fouling rate or cleaning frequency is elevated, monitor FRRO automation and 

verify sequencing is operating properly. The antiscalant dose and pH should also be optimized as 

needed. If the RO membrane fouling rate is still elevated, the iron and manganese concentration and 

HPC should be investigated at the RO feed tank. If the iron and manganese concentrations are 

elevated, the greensand filters should be checked. Adjust the greensand filter operating parameters 

(e.g., backwash frequency and chlorine residual) as needed. Adjust chemical dosing for chloramines 

upstream of the RO feed tank if free chlorine residual upstream of RO feed tank is above setpoint or 

monochloramine/ammonia concentrations downstream of RO feed tank is below setpoint. 

If the RO permeate or finished water conductivity is elevated, the membranes at the skid or stage 

with elevated conductivity should be inspected for failed O-ring connections by conducting a 

membrane conductivity profile. If the O-ring connections are undamaged, new membranes may need 

to be installed. The failed membranes can be tested by the manufacturer to determine the cause of 

high RO permeate conductivity. If the RO membranes are in good condition and the finished water 

conductivity is elevated, the RO bypass flow may need to be reduced. 

If the finished water alkalinity is low, the RO bypass flow may need to be increased. Operation for the 

decarbonators can also be adjusted. 

RO trains and associated piping, valves, flushing system, and CIP system shall be inspected in 

accordance with manufacturer requirements for unusual vibration, noise, or leaks. RO permeate 

pressure, conductivity, pH, and flow trends shall be monitored to track performance and 

effectiveness of operational, cleaning, and backwash cycles. Sampling and on-site testing shall be 

conducted as required to monitor and maintain RO performance. Preventative and corrective 

maintenance activities are performed in accordance with instrumentation and FRRO manufacturer 

requirements. 

 Brine Tank and Pump Station 

Each brine pump can be manually isolated by directly operating the valves on the individual suction 

and discharge lines. Brine pumps shall be routinely inspected in accordance with manufacturer 

requirements for proper operating pressure, flow, objectionable noise, and vibration. Routine 

measurements of temperature and vibration of each brine pump is performed. Operators should 

perform preventative and corrective maintenance activities in accordance with instrumentation, VFD, 

and pump manufacturer requirements. 
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The brine tank shall be routinely inspected for corrosion or scaling in accordance with manufacturer 

requirements. Operators will perform preventative and corrective maintenance activities in 

accordance with tank should requirements.  

If the facility is shut down for extended periods, the brine tank must be isolated from the RO system 

prior to draining. The brine pumps deliver flow to the sewer system until the pumps stop at the tank 

low level. The brine tank is equipped with a 4-inch drain to empty brine below the tank low level. 

 Decarbonators 

Decarbonators, blowers, and effluent tank shall be routinely inspected in accordance with 

manufacturer requirements for proper operating pressure, flow, objectionable noise, and vibration. 

Operators will conduct routine measurements of the decarbonator effluent tank as required to help 

inform dosing. They will perform preventative and corrective maintenance activities in accordance 

with instrumentation, decarbonator, and blower manufacturer requirements. 

In the event of 1 of the 3 blowers failing, the RO production should be reduced if it is greater than 

the capacity of the remaining 2 online blowers. 

If air stripping performance is decreased and differential pressure through the packed media bed is 

high, the media should be cleaned of any fouling. 

The decarbonator effluent tank must be isolated from the RO trains and RO bypass prior to draining 

by closing valves RO-VBF-1107, RO-VBF-2107, RO-VBF-3107, RO-VBF-4107, and ROF-VBF-1002. 

Water will continue to be treated and sent to the reservoir until the water level reaches the minimum 

operating level. The tank is emptied to the storm drain system by manually opening a drain valve. 

Drainage from the decarbonator effluent tank should first be stabilized and free of chlorine prior to 

discharge. 

 Post Treatment Chemical Addition 

Each flash mix pump can be manually isolated by directly operating the valves on the individual 

suction and discharge lines. Flash mix pumps shall be routinely inspected in accordance with 

manufacturer requirements for proper operating pressure, flow, objectionable noise, and vibration. 

Routine measurements of temperature and vibration of each flash mix pump is conducted. 

Preventive and corrective maintenance activities should be performed in accordance with 

instrumentation and pump manufacturer requirements. 

 Reservoir Booster Pump Station 

Each booster pump can be manually isolated by directly operating the valves on the individual 

suction and discharge lines. Booster pumps shall be routinely inspected in accordance with 

manufacturer requirements for proper operating pressure, flow, objectionable noise, and vibration. 

Routine measurements of temperature and vibration of each booster pump are conducted. 

Preventative and corrective maintenance activities should be performed in accordance with 

instrumentation, VFD, and pump manufacturer requirements. 

 Chemical Systems 

If a chemical dose exceeds the setpoint, the dosage rate can be manually trimmed. The analyzer or 

flow meter corresponding to the affected chemical system should be inspected and calibrated. 

Optionally, the metering pump stroke length can be adjusted if calibration testing indicates that the 

pump dosing is inaccurate. The stroke length can be manually reduced if the pump exceeds the 

required dose at minimum speed; the stroke length can be manually increased if the pump cannot 

meet the required dose at the maximum pump speed. 
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The following procedures shall be followed during tank filling operations for all bulk chemical storage 

tanks: 

• Disconnect the dust cap from the fill line of the appropriate chemical tank. Connect fill line to the 

cam lock male connector provided. 

• Open the tank fill valve and begin filling. 

• Watch the level indicator closely until the tank is filled with the desired chemical. If the storage 

tank is not visible from the filling point, be alert for the overfill alarm. 

• Stop filling when the tank is full and close the tank fill valve. 

• Disconnect the fill line and replace the dust cap. 

• Confirm that any spilled liquid drains to a provided sump or is disposed in accordance with local 

environmental regulations. 

2.5 Safety Considerations 

Although the Olympic AWTF and Arcadia WTP are designed with safety in mind, there are mechanical 

dangers, hazards, and chemical exposures that may cause injuries or death if proper precautions are 

not taken while working on or around WTP equipment. Only trained and experienced maintenance 

and operations personnel who are familiar with the WTP equipment should be allowed to operate 

and maintain the facility. Precautions that shall be taken when working within the facility include, but 

are not limited to the following: 

• The facility can be a wet environment and care should be taken to avoid slips. Handrails should 

be used when going up and down stairs. Post warning signs whenever such conditions are first 

noticed and resolve them at the earliest opportunity. 

• The facility employs several chemicals that can be hazardous. Operators shall review safety data 

sheets (SDS) to ensure that proper precautions are taken. In the event of a spill that poses 

personnel and/or environmental hazards, the personnel’s Supervisor shall be immediately 

notified. All chemicals should be stored with secondary containment. 

• The City’s electrical safety procedures shall be followed when working around all WTP equipment 

and components. Prior to working on WTP equipment, personnel shall perform their own checks 

and tests. Never assume that the tagging procedure has been properly conducted. 

• Some WTP systems operate with high-pressure air, water, and oil sub-systems. Operators shall 

never open a vent or drain valve or open a flange connection unless it is proven that the 

pressure source has been shut down and the pressure has dissipated. 

• Several WTP components and tanks are designated as confined spaces. Personnel shall ensure 

they have a confined space permit and follow proper confined space procedures prior to and 

during maintenance activities in these areas. 

• Personnel shall notify the plant Supervisor of any potential safety hazards in or around the 

facility. 

• Emergency showers and eyewash stations are provided and should be tested regularly by 

operations staff.  

− Operators shall be trained in proper emergency procedures. For emergency showers and 

eyewash stations to be effective, the American National Standards Institute (ANSI) Standard 

for Emergency Eyewash and Shower Equipment (ANSI Z358.1-2014) recommends that the 

affected body part shall be flushed immediately and thoroughly for at least 15 minutes using 

a large supply of clean fluid under low pressure. Large amounts of water are needed since 

water does not neutralize contaminants, but only dilutes and washes them away. 
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Note, however, that other references recommend flushing for at least 20 minutes if the 

nature of the contaminant is not known. The flushing or rinsing time can be modified if the 

identity and properties of the chemical are known. 

− A minimum 5-minute flushing time is recommended for mildly irritating chemicals 

− At least 20 minutes for moderate-to-severe irritants 

− Twenty minutes for non-penetrating corrosives 

− At least 60 minutes for penetrating corrosives 

• Personnel shall review the Safety Data Sheets for emergency shower and eyewash requirements 

to determine wash time periods before entering a particular hazardous chemical area. 

• Exposure to UV light is extremely harmful to eyes and skin. The UV/H2O2 system shall be de-

energized and UV-resistant protective clothing and eyewear shall be worn when servicing the 

UV/H2O2 system. Use rubber gloves and eye protection when handing hydrogen peroxide as it 

can damage clothing, burn skin, and damage eyes. 

• Personnel shall keep work areas clean and free of any obstructions that may impede access. 

2.6 Staffing Plan and Contact Information 

Table 2-5 outlines the staff for the Arcadia WTP. 
 

Table 2-5. Arcadia WTP Staff 

Staff Position 

Treatment and 

Distribution Grade 

Hours and Contact 

Information 

Distance from Arcadia 

WTP 

TBD- TBD- 
TX #XXXXX 

DX #XXXXX 
TBD- TBD- 

Operator names, grades, license numbers with expiration dates will be provided with the draft final version of the OMMP closer to startup. 

 

Emergency contact information for the City of Santa Monica is provided in the Water Quality 

Emergency Notification Plan in Attachment D. City of Santa Monica and LASAN Industrial Waste 

Permits for the Arcadia WTP are provided in Attachment E. Table 2-6 provides DDW contact 

information for the Arcadia WTP.  

 

Table 2-6. Contact Person at DDW 

 General Contact Direct Contact 

Name 
Central – District 16 

Division of Drinking Water 
TBD 

Address 
500 North Central Avenue, Suite 500 

Glendale, CA 91203 
TBD 

Phone (818) 551-2004 TBD 

Email Dwpdist16@waterboards.ca.gov TBD 
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Section 3 

Water Quality Monitoring and 

Testing 

This section describes the water quality monitoring and testing required for the source water and 

multi-barrier treatment system. Detailed sampling protocols are provided in SOPs for each site. 

Sampling procedures and frequency are described in Sections 3.2 and 3.3, respectively. 

3.1 Monitoring Requirements 

This section describes the monitoring of the source waters and at the treatment plants. All 

monitoring is in accordance with current or anticipated DDW regulations and requirements.  

 Olympic Well Field Well Monitoring Program 

Grab sample water quality monitoring is performed at the Olympic wells for all 15 COPCs. After 1 year 

of monthly sampling and approval from DDW, monitoring frequency will be as specified by DDW. 

Samples are also collected quarterly at the Olympic Well Field monitoring wells. The groundwater 

monitoring results, including the COPCs identified for the project, are documented and reported to 

the Los Angeles Regional Water Quality Control Board via GeoTracker under Case No. 904040434 

(https://geotracker.waterboards.ca.gov/). The data generated from the implementation of these 

monitoring programs are stored in the Olympic Well Field EQuIS database. Monitoring well data will 

be used as well to inform operation of the well field and multi-barrier treatment system. A similar 

monitoring and reporting process is currently being used for the City’s Charnock Well Field. 

 Charnock Well Field and Charnock WTP 

Grab samples are collected monthly at the Charnock Wells and Charnock WTP and tested for volatile 

organic compound concentrations, namely MTBE and TBA. Monthly sampling is also performed for 

total coliform, heterotrophic plate count (HPC), total dissolved solids, uranium, iron, manganese, 

TCE, and 1,1-DCE (Black and Veatch, 2009). Charnock Well Field and Charnock WTP sampling 

procedures and techniques were not modified by the expansion project.  

Sample collection locations and/or on-line monitoring instrument(s) are provided upstream and 

downstream of all treatment processes at the Charnock WTP for operations and process control. 

Flow, conductivity, turbidity, pH, fluoride, and total chlorine data from the monitoring instruments are 

automatically collected and stored through the SCADA system.  

 Arcadia WTP 

Table 3-1 identifies all monitoring locations at the Arcadia WTP. Table 3-2 provides the sampling 

location, parameters that grab samples are tested for, and sampling frequency. The parameters 

include the 15 COPCs and nitrate, as listed in the Proposed Monthly Monitoring Forms under 

Attachment F. Exhaust at the VGAC contactor outlet is sampled quarterly for TCE and PCE using EPA 

method TO-15 or other method(s) approved by the South Coast Air Quality Management District, as 

outlined in Appendix C of the Step 4 report. The analytical methods are defined in Section 3.3.  

https://geotracker.waterboards.ca.gov/
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Sample collection locations and/or on-line monitoring instrument(s) are provided upstream and 

downstream of all treatment process for operations and process control. The Arcadia WTP’s 

compliance point for finished water quality is downstream of the 5-MG reservoir. Data from the 

monitoring instruments are automatically collected and stored instantaneously through the SCADA 

system.  

Flow measurement for influent and effluent to all processes at the Arcadia WTP are summarized in 

Table 3-3. The continuous online water quality monitoring for operational control and compliance are 

listed in Table 3-4. Figure 3-1 shows all sample collection, monitoring instrument(s), and flow 

measurement locations at the Arcadia WTP. Sample taps are prefixed with “S-“ and monitoring 

instruments are assigned alphabetic codes.  

 

Table 3-1. Arcadia WTP Monitoring Locations 

Location Code 

(per Figure 3-1) Status Location Purpose 

S23 New SM-4 Collect water quality samples to document water quality 

S24 New SM-8 Collect water quality samples to document water quality 

S25 New SM-9 Collect water quality samples to document water quality 

S1, S2 Existing Contact Tank Influent Collect water quality samples to document water quality 

A Existing Contact Tank Influent Monitor chlorine residual to adjust chlorine dose 

B Existing Contact Tank Effluent 
Monitor chlorine residual to adjust chlorine dose 

Monitor turbidity for information purposes 

S3, S4, S5, S8 Existing 
Greensand Filter Influent and Effluent 

(Olympic and Non-Olympic) 

Collect water quality samples to document water quality and 

treatment performance 

C New Olympic Greensand Filter Influent 
Monitor chlorine residual to confirm proper operating conditions 

Monitor turbidity to determine backwash cycle frequency   

D Existing 
Charnock-Arcadia Blenda Greensand Filter 

Effluent  
Monitor turbidity to determine backwash cycle frequency 

S6, S7 Existing 
Charnock-Arcadia Blenda Greensand Filter 

Effluent 

Collect water quality samples to document water quality and 

treatment performance 

E Existing 
Charnock-Arcadia Blenda Greensand Filter 

Effluent 
Monitor chlorine residual to determine ammonium sulfate dose 

F Existing Olympic Greensand Filter Effluent Monitor turbidity to determine backwash cycle frequency 

G New UV/H2O2 Influent 

Monitor UVT for online dose-monitoring algorithm 

Monitor pH to maintain value within required range for good 

performance of UV-AOP and RO [if required in permit—to be 

updated after startup activities] 

H New UV System Control Center 
Monitor UV lamp status and intensity to confirm required dose 

delivery; reads flow and UVT signals 

S9 New UV Reactor Influent and Effluent 
Collect water quality samples to document water quality and 

treatment performance 

S10, S11 New GAC Influent and Effluent 
Collect water quality samples to document water quality and 

treatment performance 

I New GAC Effluent 
Monitor chlorine residual to confirm quenching and to use as a 

trim when dosing chemicals prior to the RO Feed Tank 
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Table 3-1. Arcadia WTP Monitoring Locations 

Location Code 

(per Figure 3-1) Status Location Purpose 

J New 
RO Feed Tank Effluent (Upstream of Sulfuric 

Acid Injection) 
Monitor chlorine residual to confirm proper chemical dosing 

K New 
RO Feed Tank Effluent (Downstream of 

Sulfuric Acid Injection) 

Monitor ammonia residual, chloramine residual, and chlorine to 

ammonia N ratio at tank outlet to confirm proper chemical 

dosing 

L Existing Cartridge Filter Influent 
Monitor turbidity to confirm proper RO feed water quality 

conditions 

S12 New Cartridge Filter Influent 
Collect water quality samples to document water quality and 

treatment performance 

S13 Existing Cartridge Filters 
Collect water quality samples to document water quality and 

treatment performance 

S14 Existing Cartridge Filter Effluent 
Collect water quality samples to document water quality and 

treatment performance 

M New Cartridge Filter Effluent 

Monitor ORP, temperature, pH, conductivity, turbidity, and 

chlorine residual to determine antiscalant dose (used for RO 

feed off-spec control) and confirm good operation b 

N Existing RO Trains 

Monitor ORP and chlorine residual for combined inlet, 

conductivity for permeate, and monitors conductivity and pH for 

concentrate (permeate conductivity is used for manual RO train 

off-spec) 

S15 Existing RO Trains 
Collect water quality samples to document water quality and 

treatment performance 

S16 Existing RO Reject 
Collect water quality samples to document water quality and 

treatment performance 

O Existing CIP System 

Monitor pH to determine sulfuric acid and sodium hydroxide 

dose 

Monitor temperature for process control  

S17 Existing CIP System 
Collect water quality samples to document water quality and 

treatment performance 

S18, S19 Existing Decarbonator Influent and Effluent 
Collect water quality samples to document water quality and 

treatment performance 

P New Post Treatment Chemical Addition Effluent 

Monitor temperature, pH, fluoride, turbidity, conductivity, free 

ammonia residual, and monochloramine residual to determine 

ammonium sulfate, hydrofluorosilicic acid, sodium hypochlorite, 

and sodium hydroxide doses b 

S20 Existing VGAC Effluent Air quality sampling for regulatory compliance 

Q Existing Reservoir Effluent to 350’ Zone 
Monitor chlorine residual, pH, and temperature for regulatory 

compliance 

S21 Existing Reservoir Effluent to 350’ Zone 
Collect water quality samples to document water quality and 

treatment performance 

R Existing Reservoir Effluent to 250’ and 500’ Zone 
Monitor chlorine residual, pH, and temperature for regulatory 

compliance 

S22 Existing Reservoir Effluent to 250’ and 500’ Zone 
Collect water quality samples to document water quality and 

treatment performance 

NOTE: Final version will use PS codes system.  

a. If Future Wells are added in the future, are included in this blend. 

b Modifications to existing panel.  



Section 3: Water Quality Monitoring and Testing Operations, Maintenance, and Monitoring Plan 

 

3-4  

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

FINAL_SM Arcadia WTP - Operations, Maintenance, and Monitoring Plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 

 

 
 

 



Operations, Maintenance, and Monitoring Plan Section 3: Water Quality Monitoring and Testing 

 

 3-5 

Use of contents on this sheet is subject to the limitations specified at the end of this document. 

FINAL_SM Arcadia WTP - Operations, Maintenance, and Monitoring Plan 

Table 3-2. Sampling at the Olympic AWTF and Arcadia WTP 

 
  

SM#4 SM#8 SM#9 CH#13 CH#19 CH#20 CH#16 CH#18 ARC#4 ARC#5

Raw Water 

Equali-

zation Tank

Combined 

GAC 

Effluent2

Filtered 

Water Tank 

Outlet

Greensand 

Filter 

Influent

Greensand 

Filter 

Effluent

UV-AOP 

Effluent

Combined 

GAC 

Effluent

Greensand 

Filter 

Effluent

Cartridge 

Filter 

Combined 

Effluent

Arcadia RO 

Combined 

Permeate 

before Bypass

Arcadia 

Decarb- 

onator 

Influent

Decarb- 

onator 

Tank 

Effluent

Arcadia 

Reservoir 

Influent

Arcadia 

Treated 

Effluent

General Process

pH xx1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Weekly

Conductivity µmhom/cm xx1 - Certified Lab - - - - - - - - - - - - - - - - - - - Weekly - - - -

Odor TON xx1 - Field Test - - - - - - - - - - - - - - - - - - - - - - - Monthly

Alkalinity mg/L as CaCO3 xx1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Monthly

Total Hardness mg/L as CaCO3 xx1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Monthly

Aggressiveness Index xx1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Monthly

Langlier Index xx1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Monthly

Inorganics

Iron μg/L xx1 - Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly - - - - Weekly - - Weekly - - - - - Monthly

Manganese μg/L xx1 - Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly - - - - Weekly - - Weekly - - - - - Monthly

Chlorine Residual mg/L xx1 - Field Test - - - - - - - - - - - - Daily - - - - - - - - - - -

Combined Chlorine mg/L xx1 - Field Test - - - - - - - - - - - - - - - - - - - - - - - Daily

Fluoride mg/L xx1 - Certified Lab - - - - - - - - - - - - - - - - - - - - -
Every six 

months
-

Weekends 

and 

Holidays

Nitrate mg/L as N 10 - EPA 353.2 Certified Lab Quarterly Quarterly Quarterly Annually Annually Annually Annually Annually Quarterly Quarterly - Monthly - Monthly - - Monthly4 - - - - - - Monthly

TDS mg/L xx1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Monthly

Sulfate mg/L xx1 - Certified Lab - - - - - - - - - - - - - - - - - - - Monthly - - - Monthly

Bacteriological

Total Coliform P/A - Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly - Weekly - - - - - Monthly - - - - - Monthly

HPC cfu/ml - Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly - Weekly - - - - - Monthly - - - - - Monthly

Radionucleides

Uranium pCi/L - Certified Lab - - - - Quarterly - - - - - - - - - - - - - Quarterly Quarterly - - - Quarterly

VOCs

1,1-Dichloroethane μg/L 5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Weekly

1,1-Dichloroethylene μg/L 6 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - Weekly Weekly - Quarterly Weekly Weekly - Weekly Weekly

1,2,3-Trichloropropane μg/L 0.005 - SRL 524M-TCP Certified Lab Monthly Monthly Monthly - - - - - - - - - - Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Weekly

1,4-Dioxane μg/L - 1 EPA 522 Certified Lab Monthly Monthly Monthly Annually Annually Annually Annually Annually Annually Annually - - - Monthly - Weekly Weekly - Quarterly Weekly Weekly - Weekly Weekly

Carbon Tetrachloride μg/L 0.5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Weekly

Cis-1,2-Dichloroethylene μg/L 6 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - Weekly Weekly - Quarterly Weekly Weekly - Weekly Weekly

Tetrachloroethylene μg/L 5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - Weekly Weekly - Quarterly Weekly Weekly - Weekly Weekly

Trichloroethylene μg/L 5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - Weekly Weekly - Quarterly Weekly Weekly - Weekly Weekly

1,1,2-Trichloroethane μg/L 5 - EPA 524.2 Certified Lab Monthly Monthly Monthly - - - - - - - - - - Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

1,2-Dichloroethane μg/L 0.5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

Benzene μg/L 1 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

Methyl tert-Butyl Ether μg/L 13 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

Perfluorooctanoic acid μg/L - 5.1 EPA 537.1 Certified Lab Monthly Monthly Monthly - - - - - - - - - - Monthly - - Weekly - Quarterly Weekly - - Monthly

Trans-1,2-Dichloroethylene μg/L 10 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

Vinyl Chloride μg/L 0.5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

Methylene Chloride μg/L 5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Diisopropyl Ether - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Ethyl tert-Butyl Ether - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Chloroform - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

1,1,1-Trichloroethane μg/L 200 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

tert-Amyl Methyl Ether - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Bromodichloromethane - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Toluene μg/L 150 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Dibromochloromethane - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Ethylbenzene μg/L 300 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

m&p-Xylene μg/L 1750 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

o-Xylene - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Bromoform - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

tert-Butyl Alcohol μg/L - 12 EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly6 Weekly6 Weekly6 - - - - - Quarterly6 - Weekly6 - Weekly6 Weekly6

1. Secondary MCL

2. See Charnock GAC Filters monthly monitoring form spreadsheet for individual GAC filter monitoring requirements.

4. Sample 1 lead vessel following return to service.

5. For VOCs listed as quarterly frequency, VOCs detected at the source, at concentrations greater than the DLR, but less than the MCL or NL are analyzed quarterly; the frequency is increased to monthly for all VOCs detected at levels greater than the MCL or NL.

6. Collect sample only If MTBE is detected at any of the Charnock Wells.

MCLUnitParameter Test Method

Wells5 Charnock Water Treatment Plant Olympic Advanced Water Treatment Facility

NL

Arcadia Water Treatment Plant

Analysis

SM#4 SM#8 SM#9 CH#13 CH#19 CH#20 CH#16 CH#18 ARC#4 ARC#5

Raw Water 

Equali-

zation Tank

Combined 

GAC 

Effluent
2

Filtered 

Water Tank 

Outlet

Greensand 

Filter 

Influent

Greensand 

Filter 

Effluent

UV-AOP 

Effluent

Combined 

GAC 

Effluent

Greensand 

Filter 

Effluent

Cartridge 

Filter 

Combined 

Effluent

Arcadia RO 

Combined 

Permeate 

before 

Bypass

Arcadia 

Decarb- 

onator 

Influent

Decarb- 

onator 

Tank 

Effluent

Arcadia 

Reservoir 

Influent

Arcadia 

Treated 

Effluent

General Process

pH xx
1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Weekly

Conductivity µmhom/cm xx
1 - Certified Lab - - - - - - - - - - - - - - - - - - - Weekly - - - -

Odor TON xx
1 - Field Test - - - - - - - - - - - - - - - - - - - - - - - Monthly

Alkalinity mg/L as CaCO3 xx
1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Monthly

Total Hardness mg/L as CaCO3 xx
1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Monthly

Aggressiveness Index xx
1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Monthly

Langlier Index xx
1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Monthly

Inorganics

Iron μg/L xx
1 - Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly - - - - Weekly - - Weekly - - - - - Monthly

Manganese μg/L xx
1 - Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly - - - - Weekly - - Weekly - - - - - Monthly

Chlorine Residual mg/L xx
1 - Field Test - - - - - - - - - - - - Daily - - - - - - - - - - -

Combined Chlorine mg/L xx
1 - Field Test - - - - - - - - - - - - - - - - - - - - - - - Daily

Fluoride mg/L xx
1 - Certified Lab - - - - - - - - - - - - - - - - - - - - -

Every six 

months
-

Weekends 

and 

Holidays

Nitrate mg/L as N 10 - EPA 353.2 Certified Lab Quarterly Quarterly Quarterly Annually Annually Annually Annually Annually Quarterly Quarterly - Monthly - Monthly - - Monthly
4 - - - - - - Monthly

TDS mg/L xx
1 - Certified Lab - - - - - - - - - - - - - - - - - - - - - - - Monthly

Sulfate mg/L xx
1 - Certified Lab - - - - - - - - - - - - - - - - - - - Monthly - - - Monthly

Bacteriological

Total Coliform P/A - Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly - Weekly - - - - - Monthly - - - - - Monthly

HPC cfu/ml - Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly - Weekly - - - - - Monthly - - - - - Monthly

Radionucleides

Uranium pCi/L - Certified Lab - - - - Quarterly - - - - - - - - - - - - - Quarterly Quarterly - - - Quarterly

VOCs

1,1-Dichloroethane μg/L 5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Weekly

1,1-Dichloroethylene μg/L 6 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - Weekly Weekly - Quarterly Weekly Weekly - Weekly Weekly

1,2,3-Trichloropropane μg/L 0.005 - SRL 524M-TCP Certified Lab Monthly Monthly Monthly - - - - - - - - - - Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Weekly

1,4-Dioxane μg/L - 1 EPA 522 Certified Lab Monthly Monthly Monthly Annually Annually Annually Annually Annually Annually Annually - - - Monthly - Weekly Weekly - Quarterly Weekly Weekly - Weekly Weekly

Carbon Tetrachloride μg/L 0.5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Weekly

Cis-1,2-Dichloroethylene μg/L 6 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - Weekly Weekly - Quarterly Weekly Weekly - Weekly Weekly

Tetrachloroethylene μg/L 5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - Weekly Weekly - Quarterly Weekly Weekly - Weekly Weekly

Trichloroethylene μg/L 5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - Weekly Weekly - Quarterly Weekly Weekly - Weekly Weekly

1,1,2-Trichloroethane μg/L 5 - EPA 524.2 Certified Lab Monthly Monthly Monthly - - - - - - - - - - Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

1,2-Dichloroethane μg/L 0.5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

Benzene μg/L 1 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

Methyl tert-Butyl Ether μg/L 13 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

Perfluorooctanoic acid μg/L - 5.1 EPA 537.1 Certified Lab Monthly Monthly Monthly - - - - - - - - - - Monthly - - Weekly - Quarterly Weekly - - Monthly

Trans-1,2-Dichloroethylene μg/L 10 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

Vinyl Chloride μg/L 0.5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly Monthly - - Weekly - Quarterly Weekly Weekly - Weekly Monthly

Methylene Chloride μg/L 5 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Diisopropyl Ether - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Ethyl tert-Butyl Ether - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Chloroform - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

1,1,1-Trichloroethane μg/L 200 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

tert-Amyl Methyl Ether - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Bromodichloromethane - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Toluene μg/L 150 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Dibromochloromethane - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Ethylbenzene μg/L 300 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

m&p-Xylene μg/L 1750 - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

o-Xylene - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

Bromoform - - - EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly Weekly Weekly - - - - - Quarterly - Weekly - Weekly Weekly

tert-Butyl Alcohol μg/L - 12 EPA 524.2 Certified Lab Monthly Monthly Monthly Monthly Monthly Monthly Monthly Monthly Quarterly Quarterly Monthly
6

Weekly
6

Weekly
6 - - - - - Quarterly

6 - Weekly
6 - Weekly

6
Weekly

6

1. Secondary MCL

2. See Charnock GAC Filters monthly monitoring form spreadsheet for individual GAC filter monitoring requirements.

4. Sample 1 lead vessel following return to service.

5. For VOCs listed as quarterly frequency, VOCs detected at the source, at concentrations greater than the DLR, but less than the MCL or NL are analyzed quarterly; the frequency is increased to monthly for all VOCs detected at levels greater than the MCL or NL.

6. Collect sample only If MTBE is detected at any of the Charnock Wells.

Charnock Water Treatment Plant Olympic Advanced Water Treatment Facility

NL

Arcadia Water Treatment Plant

AnalysisMCLUnitParameter Test Method

Wells
5

 5001

2501

9001

3001

501

2

31

20
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Table 3-3. Flow Measurement 

Process Flow Measurement 

Olympic Greensand Filter Influent Totalized in SCADA from flow meters on individual Olympic Well Field effluent lines 

Olympic Greensand Filter Effluent/UV/H2O2 AOP Influent Flowmeter on UV/H2O2 AOP influent line 

UV/H2O2 AOP Effluent/GAC Influent Flowmeter on UV/H2O2 AOP influent line 

GAC Effluent/RO Feed Tank Influent Totalized in SCADA from flow meters on GAC system  

Contact Basin Influent Flowmeter on contact basin influent line 

Contact Basin Effluent/Non-Olympic Greensand Filter 

Influent 

Totalized in SCADA from flow meters on individual non-Olympic greensand filter 

influent lines 

Non-Olympic Greensand Filter Effluent/RO Feed Tank 

Influent 

Totalized in SCADA from flow meters on individual non-Olympic greensand filter 

effluent lines 

RO Feed Tank Effluent/Cartridge Filter Influent 
Totalized in SCADA from flow meters on RO permeate, RO concentrate, and RO 

bypass lines 

Cartridge Filter Effluent/RO Train Influent 
Totalized in SCADA from flow meters on RO permeate, RO concentrate, and RO 

bypass lines 

RO Bypass Flowmeter on RO bypass line 

RO Train Effluent/Decarbonator Influent Totalized in SCADA from flow meters on individual RO train permeate lines 

Decarbonator Effluent Tank Effluent/Reservoir Influent Flowmeter on reservoir influent line 
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Table 3-4. Online Water Quality Monitoring for Operational Control and Compliance 

Parameter 

Point of Monitoring 

and/or Compliance 

(Refer to Figure 3-1) Monitoring Location Type/Frequency of Measurement Acceptable Operation Standard 

Chlorine residual A Contact tank influent Onlinec chlorine analyzers Chlorine within target setpoint range 

Chlorine residual turbidity 
B 

Contact tank effluent Onlinec chlorine and turbidity analyzers 
Chlorine within target setpoint range Turbidity 

monitored for information purposes 

Chlorine residual turbidity 
C 

Olympic greensand filter influent Onlinec chlorine and turbidity analyzers 
Chlorine within target setpoint range Turbidity 

monitored for information purposes 

Turbidity 
D Charnock-Arcadia blend 

greensand filter effluent 
Onlinec turbidity analyzer 

Indicate potential performance issues with 

greensand filters, indicator for backwash 

Chlorine residual 
E Charnock-Arcadia blend 

greensand filter effluent 
Onlinec chlorine analyzer Chlorine below maximum setpoint 

Turbidity 
F 

Olympic greensand filter effluent Onlinec turbidity analyzer 
Indicate potential performance issues with 

greensand filters, indicator for backwash 

UVT, pH, flowa 
G 

UV/H2O2 influent Onlinec UVT and pH analyzers and flowmeter 
Parameters are within permitted range (UVT, flow) 

pH may be used based on startup testing results 

UV lamp status and intensity 
H 

UV system control center Onlinec 
Lamps on UV lamp intensity above required 

minimum value 

Chlorine residual I GAC effluent Onlinec chlorine analyzer No free chlorine 

Chlorine residual 
J RO feed tank effluent (upstream 

of sulfuric acid injection) 
Onlinec chlorine analyzer No free chlorine 

Ammonia and monochloramine 

residual, and chlorine to ammonia N 

ratio 

K RO feed tank effluent 

(downstream of sulfuric acid 

injection) 

Onlinec ammonia, monochloramine, and 

chlorine-to-ammonia-N ratio analyzer 

Ammonia, monochloramine and chlorine-to-

ammonia-N ratio within setpoint range  

Turbidity L Cartridge filter influent Onlinec turbidity analyzer For informational purposes  

ORP, temperature, pH, conductivity, 

turbidity, chlorine residual 

M 
Cartridge filter effluent 

Onlinec ORP, temperature, pH, conductivity, 

turbidity, and chlorine analyzers 

Within specified operating range (used for manual 

off-spec monitoring if RO train water quality is off) 

ORP, chlorine residual, conductivity, pH 
N 

RO Trainsd 
Onlinec ORP, chlorine residual, conductivity, 

and pH analyzers 
Parameters are within the setpoint range 

pH O CIP system Onlinec pH and temperature analyzers Temperature and pH within target range 
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Table 3-4. Online Water Quality Monitoring for Operational Control and Compliance 

Parameter 

Point of Monitoring 

and/or Compliance 

(Refer to Figure 3-1) Monitoring Location Type/Frequency of Measurement Acceptable Operation Standard 

Temperature, pH, fluoride, turbidity, 

conductivity, free ammonia residual, 

monochloramine residual 

P 
Decarbonator effluent tank 

effluent 

Onlinec temperature, pH, fluoride, turbidity, 

conductivity, free ammonia, and 

monochloramine analyzers 

Within the setpoint range  

Chlorine residual, pH, temperature Q Reservoir effluent to 350’ zone Onlinec chlorine, pH and temperature analyzers 
Residual and pH within target setpoints; 

temperature for informational purposes 

Chlorine residual, pH, temperature 
R Reservoir effluent to 250’ and 

500’ zone 
Onlinec chlorine, pH, and temperature analyzers 

Residual and pH within target setpoints; 

temperature for informational purposes 

NOTE: Final version will use PS codes system.  

a. Flow rate is not a water quality parameter but is included here for completeness as it is a control parameter used for monitoring UV dose delivery  

b.  If Future Wells are added in the future, are included in this blend. 

c.  Online analyzer provides continuous monitoring. 

d. ORP and chlorine residual analyzers provided for combined inlet to the RO system. Conductivity and pH analyzers provided for individual RO trains. Weekly conductivity profiles will also be 

collected for individual RO trains. 
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 Industrial Waste Discharge 

Samples are collected semi-annually at the designated sample point to verify greensand filter 

backwash, GAC backwash, and off-spec water complies with the City of Los Angeles Industrial Waste 

Permit. Samples are collected every two months at the designated sample point to verify RO 

concentrate complies with the City of Santa Monica Industrial Waste Permit. Industrial waste 

discharge sampling procedures and techniques will not be modified by the expansion project. 

Discharge limitations, monitoring, and reporting for both sewer systems are outlined in the Industrial 

Waste Permits provided in Attachment E. 

3.2 Sampling Procedures and Sampling Techniques 

 Sampling Methods 

Proper sample collection procedures are essential to ensure that representative and reliable data 

are collected. Samples will be collected in accordance with sample collection SOPs. The QA/QC 

procedures will be fulfilled by adhering to all requirements detailed here and in the sampling SOPs, 

and adherence will be demonstrated through appropriate documentation of sampling procedures 

within the field logbook and field sheets as described herein.  

The following general procedures will be followed during sample collection: 

• Samples will be collected into laboratory-supplied sampling containers. 

• Samples will be collected using the specified equipment and methods necessary to obtain a 

sample that is representative of the given sampling station. 

• Field quality control samples will be collected. 

• Samples will be handled carefully to minimize exposure to external influences such as wind, 

dust, or rain. 

• Sample bottles will be labeled with a minimum of date, time of collection, sample identification, 

preservative information, filtered or unfiltered, and the sampler’s initials. 

• Sampling date and time and the sampler’s initials will be added to the COPC form immediately 

after sampling. 

• If problems occur during sampling, it will be notes. The source of the problem will be identified, 

and the appropriate corrective action taken. These incidents will be documented in the 

monitoring reports. If the problem compromises the quality of collected data, the data will be 

flagged within the database. 

 Sample Handling and Custody 

Once sample containers have been filled, they will be labeled, placed in re-sealable plastic bags, and 

stored in a cooler on ice. Identification information for each sample will be recorded on the 

appropriate field data sheet at the time of sample collection. COPC forms are to be completed 

immediately after sample collection and before the samples are released to another individual or 

organization.  

The samples shall be transported or shipped to the analytical lab in insulated containers to arrive 

within the appropriate holding time and temperature for the specified analyses and will be 

accompanied by a COPC form that identifies the sample bottles, date and time of sample collection, 

and analyses requested. If shipment is needed, the samples will be packaged with custody seals and 

shipped in accordance with U.S. Department of Transportation standards. 
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The original COPC form will be given to the lab with the samples, and the monitoring contractor will 

retain a copy in the project files. Once received by the laboratory, a sample receipt and storage 

record will be generated.  

 Analytical Methods 

All sample containers, labels, and preservatives will be obtained from the analytical laboratory, 

laboratory supplier, or laboratory equipment provider. Samples must be preserved and analyzed 

within the holding times. The laboratory will be notified prior to sample shipment to ensure the 

holding time is not exceeded. All sample collection and preparation instructions provided by the 

analytical laboratory will be followed throughout the duration of each project.  

Samplers are responsible for ensuring that laboratory QC is performed in accordance with the 

specified method and the procedures contained in the QAPP. 
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Figure 3-1. Arcadia WTP sample collection, flowmeters and monitoring instrument(s) locations  
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3.3 Laboratory Analysis 

Lab testing of the collected samples is performed for the 15 COPCs and nitrate. Samples collected 

as part of this monitoring program are analyzed using United States Environmental Protection 

Agency (EPA) Method 8760. Table 3-5 provides the analytical method for each COPC. Proposed 

water quality and quantity reporting forms are included in Attachment F. 

 

Table 3-5. Test Method for COPCs 

Contaminant Test Method 

1,1-DCA EPA 524.2 

1,1-DCE EPA 524.2 

1,2,3-TCP SRL 524M-TCPa 

1,4-D EPA 522b 

Carbon tetrachloride EPA 524.2 

Cis-1,2-DCE EPA 524.2 

PCE EPA 524.2 

TCE EPA 524.2 

1,1,2-Trichloroethane EPA 524.2 

1,2-Dichloroethane EPA 524.2 

Benzene EPA 524.2 

MTBE EPA 524.2 

PFOA EPA 537.1 

Trans-1,2-Dichloroethylene EPA 524.2 

Vinyl chloride EPA 524.2 

Nitrate EPA 353.2 

a. Additional analysis conducted since EPA Method 8760 laboratory method 

reporting limits for 1,2,3-TCP is above the MCL of 0.005 µg/L. 

b. Additional analysis conducted since EPA Method 8760 laboratory method 

reporting limits for 1,4-D is above the NL of 1 µg/L. 
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Section 4 

Reporting and Records 

4.1 Reporting Procedure 

Operational and maintenance records are necessary to document treatment settings and 

performance, such that future evaluations can use historical data. Operational data from the 

monitoring instruments are collected automatically through the SCADA system and generated into 

electronic reports. Maintenance records are documented and include the date, time, duration of the 

procedure, and outcomes. In accordance with all requirements, the City provides reports and records 

of past, current, and projected operational information pertaining to the Arcadia WTP to DDW.  

The following monitoring records are retained for a time as directed by DDW: 

• Sampling location, date, and time 

• Name(s) of individual(s) performing the sampling 

• Analytical results 

• Analytical methods/techniques used 

• Date of the analyses 

• Name of laboratory conducting the analyses with its Environmental Laboratory Accreditation 

Program (ELAP) certification documentation 

• Documentation of QA/QC, including chain of custody   

4.2 Operating and Monitoring Records 

Table 3-3 summarizes operations and monitoring data that are automatically collected by the SCADA 

system and generated into electronic reports. Manual records are documented in an operations log 

book and note the date, time, duration of the procedure, and outcomes. Manual records are required 

for operations tasks such as: 

• Draining of main process tanks for cleaning, inspection, or maintenance of equipment 

• Draining and disposal of rainwater and chemical spills at chemical containments areas 

• Clearing and disposal of debris and oil accumulated in the storm water interceptors 

4.3 Unintended or Incidental Waste 
Dedicated drains are provided for the chemical containment areas and truck drainage aprons to 

route any drips or leaks to separate collection drains and sumps. Dedicated hazardous waste 

handling tanker truckers will properly dispose of the spilled chemicals offsite. 
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Section 5 

Limitations 

This document was prepared solely for the City of Santa Monica, Department of Public Works – 

Water Resources Division in accordance with professional standards at the time the services were 

performed and in accordance with the contract between the City of Santa Monica and Walsh 

Construction, dated March 20, 2020, from which BC maintains a subcontract for engineering 

services. This document is governed by the specific scope of work authorized by City of Santa 

Monica; it is not intended to be relied upon by any other party except for regulatory authorities 

contemplated by the scope of work.  

BC exercised independent professional judgement in relying on the material provided to them by the 

City and did not solely rely upon the City’s representations relating to design concepts to design the 

project. 

All data, drawings, documents, or information contained within this report have been prepared 

exclusively for the person or entity to whom it was addressed and may not be relied upon by any 

other person or entity without the prior written consent of Walsh Construction and/or Brown and 

Caldwell unless otherwise provided by the Agreement pursuant to which these services were 

provided. 
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Attachment A: DDW Amended Water Supply Permit 
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