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D.  Adjourn 
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Executive Summary 
This Chlorination Feasibility Study was prepared for the Olympic Valley Public Service District 
(OVPSD or District). This study was conducted in response to a requirement by the California State 
Water Resources Control Board, Division of Drinking Water (DDW), included in the September 2025 
compliance inspection report for the Olympic Valley Public Service District (OVPSD or District), PWS 
No. CA3110020. The requirement followed a history of four total coliform detections in the OVPSD 
distribution system. DDW directed the District to evaluate the feasibility of implementing full-time 
chlorination of its potable water distribution system. 

The purpose of this study is to provide the District, regulators and the public with an objective 
evaluation of the feasibility, water quality implications, operational requirements, regulatory 
considerations, and estimated costs associated with implementing full-time chlorination. 

OVPSD operates a community groundwater system serving approximately 908 metered connections. 
The District’s potable water supply is derived entirely from groundwater wells in Olympic Valley. Four 
wells are currently active: Wells 1R, 2R, 3, and 5R. Wells 1R, 2R, and 3 discharge through a common 
manifold at Well Site 2R, while Well 5R operates from a separate well house. The Horizontal Wells are 
approved sources that are currently maintained as needed to supplument the system capacity, and 
Well 4 has been abandoned. The active wells provide an estimated combined production capacity of 
approximately 1,200 to 1,300 gallons per minute. 

The District’s groundwater is high quality and has low natural organic matter, which is important 
because organic matter is the primary precursor for regulated disinfection byproducts. The wells are 
not classified as groundwater under the direct influence of surface water, and no surface water 
sources are used. The District currently adjusts pH using sodium hydroxide for corrosion control, but 
under normal operations it does not continuously disinfect the water or maintain a chlorine residual 
in the distribution system. 

OVPSD does periodically chlorinate the system during annual flushing and as needed for corrective 
or emergency response, such as after a main repair or bacteriological detection. Temporary 
chlorination equipment is available at Well Sites 2R and 5R, but the existing equipment is not 
intended for continuous operation. No permanent chlorination system is currently installed at the 
Zone 3 Booster Station. 

Historical bacteriological results reviewed for this study identified four total coliform events between 
2008 and 2024. E. coli was absent in all samples associated with these events. The absence of E. coli 
indicates that the historical detections do not show evidence of fecal contamination; rather, the 
available information suggests that the detections were likely associated with sampling conditions, 
localized distribution system conditions, stagnant water, or other environmental sources. The 2008 
and 2018 events resulted in total coliform MCL violations. The 2023 and 2024 events did not result in 
documented MCL violations, but they were significant enough to prompt DDW direction to evaluate 
full-time chlorination. 
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A regional survey was completed to compare OVPSD's experience with other public water systems in 
the Tahoe-Truckee area. Twenty systems were identified: eleven that operate with continuous or 
routine chlorination and nine that operate without continuous disinfection. Chlorination is common 
in the region but not universal, and it is concentrated among the larger systems. 

The chlorinated systems surveyed serve 24,872 connections, more than 90 percent of the 
connections in the survey area, and include the region's major utilities; their median size is about 670 
connections. The non-chlorinated systems are generally small, with a median of about 140 
connections. OVPSD is the clear exception. At 908 connections, it is the largest non-chlorinated 
system of those surveyd, more than twice the size of the next largest, and it accounts for about 40 
percent of all non-chlorinated connections in the survye group. 

Chlorinated systems generally showed strong bacteriological performance, although chlorination 
does not eliminate the possibility of coliform detections, particularly when distribution system 
disturbances occur. The unchlorinated systems reviewed were not generally in persistent non-
compliance; however, as a group they experienced coliform events more frequently than chlorinated 
systems. 

The regional survey also indicates that disinfection byproduct formation is not a significant concern 
for chlorinated Tahoe-Truckee area systems based on the available data. Total trihalomethane 
concentrations in the surveyed chlorinated systems were generally low, with most reported values 
well below the 80 microgram per liter MCL. Haloacetic acid concentrations were also low, with most 
systems reporting values below 5 micrograms per liter. No chlorinated Tahoe-Truckee area system 
reviewed for this study had a documented TTHM or HAA5 MCL violation during the period evaluated. 
These results are consistent with the low organic matter typically present in Tahoe-Truckee area 
groundwater. 

The primary benefit of full-time chlorination would be the addition of a continuous disinfectant 
residual throughout the distribution system. This residual would provide an added barrier against 
microbial contamination after the water leaves the wells, including potential contamination 
associated with main breaks, seasonal fluctions in water demand associated with a high number of 
vacation homes, pressure fluctuations, cross-connections, storage facilities, or localized distribution 
system conditions. Chlorination would also help control biofilm growth inside pipes and storage 
facilities. While the District has historically operated successfully without continuous chlorination, 
maintaining a disinfectant residual would provide an additional layer of public health protection and 
a measurable indicator of distribution system integrity. 

The primary drawbacks of full-time chlorination are additional capital cost, ongoing operation and 
maintenance requirements, regulatory reporting, chemical handling, and potential customer 
perception issues related to chlorine taste and odor. If implemented, OVPSD would need to obtain a 
water supply permit amendment from DDW, prepare supporting engineering documentation, update 
its Operations and Maintenance Plan, prepare a disinfection byproduct monitoring plan, incorporate 
residual monitoring and alarms into SCADA, and update its Hazardous Materials Business Plan. 
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Quarterly DBP monitoring would likely be required initially, with the potential to request reduced 
monitoring if results remain below regulatory thresholds. 

Bench-top water quality testing was conducted using an EPA-based free chlorine hold study protocol 
to evaluate chlorine decay and DBP formation potential in OVPSD source water. The test was 
conducted using water collected from the Well Site 2R manifold, representing a blend of Wells 1R 
and 2R. The initial chlorine dose was 0.56 mg/L. After seven days, the free chlorine residual remained 
at 0.43 mg/L, the measured TTHM concentration was 2.7 micrograms per liter, and HAA5 compounds 
were not detected. Total organic carbon was measured at 1.3 mg/L, which is consistent with low DBP 
formation potential. 

The EPA hold study model projected that a detectable chlorine residual would persist for 
approximately 29 days and that TTHM concentrations at that simulated water age would be 
approximately 6.9 micrograms per liter. This projected TTHM concentration is far below the 80 
microgram per liter MCL. Actual distribution system conditions may differ from the sealed bottle test 
because chlorine will also react with pipe walls, storage tank surfaces, and biofilm in the system. 
Therefore, actual chlorine residuals may be lower, and actual TTHM concentrations may be 
somewhat higher than the model predicts. Even with that limitation, the testing strongly indicates 
that DBP formation is unlikely to be a limiting factor for OVPSD if full-time chlorination is 
implemented. 

The conceptual chlorination improvements would include permanent sodium hypochlorite feed 
systems at Well Site 2R and Well Site 5R, including chemical feed pumps, storage tanks, 
containment, injection equipment, online chlorine analyzers, and SCADA integration. Well Site 2R is 
relatively favorable for implementation because the building was designed with space to 
accommodate future chlorine feed equipment. Well Site 5R would require modifications to the 
existing chemical storage and feed arrangement. At the Zone 3 Booster Station, the conceptual 
design includes chlorine residual monitoring and a small supplemental hypochlorite feed system 
intended for contingency use, not routine continuous chlorination. 

The estimated capital cost to implement the conceptual improvements is approximately $260,000, 
including administrative, engineering, permitting, construction, and contingency costs. The major 
components include approximately $74,000 for Well Site 2R, $70,000 for Well Site 5R, $46,000 for 
Horizontal Well Nos. 1 & 2, $36,000 for the Zone 3 Booster Station, and $32,000 in administrative and 
planning costs, including the chlorination study, permit amendment, engineering report, DBP siting 
and sampling plan, and Operations Plan update. These estimates are budget-level and should be 
refined during detailed design. 

Estimated annual operation and maintenance costs are approximately $10,600 per year. This 
includes sodium hypochlorite, laboratory testing, analyzer reagents and maintenance.  The estimate 
assumes a nominal chlorine dose of 0.5 mg/L, annual production similar to recent years, quarterly 
DBP monitoring, and approximately two hours per week of additional operator time for chemical 
handling, equipment inspection, calibration, testing, and reporting. 
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Overall, the study finds that full-time chlorination of the OVPSD potable water system is feasible 
using conventional sodium hypochlorite feed equipment and monitoring systems. The District’s 
source water quality is favorable for chlorination, and bench-scale testing indicates low DBP 
formation potential. Implementation would provide an added barrier for public health protection and 
distribution system water quality, but would also introduce new regulatory, operational, cost, and 
public communication responsibilities. 

Implementation of full-time chlorinatin would involve the following steps: confirm the regulatory path 
with DDW, proceed with detailed design, prepare the required permit amendment and monitoring 
plans, conduct customer outreach, and complete construction and startup and monitoring of 
chlorine residuals and DBP concentrations in the system. 
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1.0 Purpose and Scope 
This study was conducted in response to a requirement by the California State Water Resources 
Control Board, Division of Drinking Water (DDW), included in the September 2025 compliance 
inspection report for the Olympic Valley Public Service District (OVPSD or District), PWS No. 
CA3110020. The requirement followed a history of four total coliform detections in the OVPSD 
distribution system. DDW directed the District to evaluate the feasibility of implementing full-time 
chlorination of its potable water distribution system. 

The study addresses the following: 

• A description of the existing water system, including sources of supply, pressure zones, 
storage, and current disinfection practice; 

• A review of the District's bacteriological water quality history, including the coliform events 
that preceded this study; 

• A survey of potable water systems in the Tahoe-Truckee area, examining the bacteriological 
and disinfection byproduct (DBP) experience of both chlorinated and unchlorinated systems 
in the region; 

• An assessment of the potential benefits and drawbacks of transitioning to full-time 
chlorination; 

• Bench-top water quality testing conducted to characterize chlorine decay and DBP formation 
potential using OVPSD source water; and 

• Conceptual design and capital and operations and maintenance cost estimates for 
chlorination facilities at Well Site 2R, Well Site 5R, Horizontal Well Nos. 1 & 2 and the Zone 3 
Booster Station. 
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2.0 System Description 
This section provides an overview of the OVPSD water system including its service area, water 
sources, existing chemical addition, distribution system, pressure zones, and storage facilities. This 
background is intended to provide context for the chlorination feasibility evaluation presented in 
subsequent sections of this report. 

2.1 District Overview 
The Olympic Valley Public Service District (OVPSD or District) is a California Special District. The 
OVPSD is responsible for providing potable water and sanitary sewer service within its service area. 
The service area comprises Olympic Valley which is located approximately seven miles northwest of 
Lake Tahoe and forty miles southwest of Reno, Nevada. 

The OVPSD operates as a community water system (CWS) under California’s Drinking Water Program 
(PWS No. CA3110020) and is regulated by the State Water Resources Control Board, Division of 
Drinking Water (DDW), Sacramento District. 

As of 2025, the District provides service to 908 metered customers. With the Valley being a resort 
community, the District serves a mix of residential and commercial customers. The District tracks 
meter types for all its customers, breaking them down into commercial, residential, and multi-family 
residential categories and subcategories, including irrigation-only meters, fire services, meters for 
homeowner associations (HOA), and metered connections to the Tahoe City Public Utility District 
(TCPUD) Tahoe Truckee Forest Tract Water System. A breakdown of customer service categories is 
presented in Table 2-1 

Table 2-1- OVPSD Service Category Summary 

Meter Type Number of Services 
Commercial 42 
Commercial – Fire Service 16 
Commercial – Irrigation 31 
H/L (Compound Meters) 3 
HOA – Irrigation 14 
HOA – Laundry 6 
Multi-Family 302 
Multi-Family – HOA 2 
Multi-Unit Buildings 6 
Residential 413 
Residential – Multi-Unit 36 
Residential – Irrigation 31 
Residential – Pool/Spa 2 
Split – Commercial/Condo 2 
TCPUD 2 
System Total 908 

Source: Draft Water Master Plan 
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The District’s service area is adjacent to the Olympic Valley Mutual Water Company (OVMWC), a 
separate privately operated water system. In 2024, OVPSD and OVMWC completed construction of 
an emergency intertie connecting the two water systems. The intertie includes a booster pump 
station capable of transferring water from the OVPSD distribution system into the OVMWC system 
under higher-pressure conditions, and a pressure reducing valve (PRV) station to allow water to flow 
from the OVMWC system into OVPSD at a regulated pressure. The interties are for emergency 
conditions and not routinely used. 

2.2 Sources of Supply 
OVPSD’s water supply is derived entirely from groundwater. The system draws from the aquifer 
underlying Olympic Valley. The water is high quality with low natural organic matter (NOM) content - 
directly relevant to the disinfection byproduct (DBP) formation potential discussion in Section 6 of 
this report. There are no surface water sources and the wells are not classified as groundwater under 
the direct influence of surface water (GWUDI), which would require treatment. 

Four wells are currently in active service: Well 1R, Well 2R, Well 3, and Well 5R. Wells 1R and 3 
discharge to a common manifold at the Well 2R site. The OVPSD measures well production at each 
well. Well 5R operates independently from its own well house. The District also operates two (2) 
horizontal well sources, Horizontal Wells 1 and 2. 

The active wells collectively provide an estimated production capacity of approximately 1,200 to 
1,300 gpm (2025 Water and Sewer System Report). Well capacity at Well 2R varies seasonally, 
influenced by local aquifer levels. When in operation, the horizontal wells provide a combined 
capacity of up to 60 gpm based on historical SCADA data. 

The District currently adds sodium hydroxide (caustic soda) to the water supply to adjust pH which is 
normally adjusted to approximately 7.5 for corrosion control. Caustic soda is injected at the manifold 
at Well Building 2R (serving Wells 1R, 2R, and 3) and at the discharge line at Well Building 5R. Both 
well buildings are equipped with SCADA telemetry, and existing chemical feed infrastructure for 
caustic soda (day tanks, metering pumps, and an injector). Secondary containment is provided for 
the caustic soda storage facilities. 

The Well 2R building was designed and constructed with space provisions to accommodate future 
addition of chlorine feed equipment, which reduces the complexity of adding sodium hypochlorite 
injection at that site. Well 5R will require modification to the existing caustic soda storage and feed 
systems if full time chlorination is implemented. Table 2-2 summarizes the active production 
sources. 
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Table 2-2- OVPSD Active Groundwater Sources 

Source ID Status 
Avg. 

Capacity 
(gpm) 

Zone Served/Discharge Point Existing Chemical 
Feed 

Well 1R Active 420 Zone 1/Well 2R Building (manifold) (a) 

Well 2R Active 340 Zone 1/Well 2R Building  NaOH (at manifold) 

Well 3 Active 115 Zone 1/Well 2R Building (manifold) (a) 

Well 5R Active 425 Zone 1/Well 5R Building NaOH (at discharge) 

Horizontal 
Wells 1 & 2(b) 

Active 60 Zone 2/Zone 2 Distribution None 

Notes: 
a) Well water is treated at Well Site 2R. 
b) Horizontal wells are approved sources with active status but are currently used as a standby source. Capacity is based on review of 

historical SCADA data. 

 

Annual production from all sources for 2023 through 2025 is included in Table 2-3. This information 
was used to estimate chemical costs in Section 8. Data was obtained from the OVPSD Annual Water 
and Sewer Reports. 

Table 2-3 - Annual Production – All Sources 

Year Production, Mgal 

2023 97.8 

2024 101.1 

2025 103.5 
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2.3 Distribution System — Pressure Zones and Storage 
The OVPSD distribution system operates across three pressure zones designated Zone 1, Zone 2, and 
Zone 3, which correspond to progressively higher elevations within the service area. Each zone is 
served by dedicated storage. Table 2-4 summarizes the pressure zone configuration. 

Table 2-4- OVPSD Pressure Zone Configuration 

Zone Pressure 
Range (psi) 

Water Sources Storage 
Tank 

Storage (gal) 

Zone 1 100–120 Wells 1R, 2R, 3, 5R West Tank 1,130,000 
Zone 2 115–140 Horizontal Well; Zone 2 

(East) Booster Pump 
Station from Zone 1 

East Tank 500,000 

Zone 3 100–105 Zone 3 Booster Pump 
Station from Zone 2 

Zone 3 Tank 135,000 

2.4 Existing Operations — Disinfection Practice 
OVPSD operates as an unchlorinated groundwater system. Under normal operating conditions, no 
disinfectant is added and no chlorine residual is maintained in the distribution system. The District’s 
wells discharge directly into the distribution system following pH adjustment with caustic soda; no 
further treatment is applied on a continuous basis. This operating mode has been the District’s 
practice since its inception. 

Periodically the OVPSD does add chlorine to the water supply. The addition of chlorine is limited in 
frequency and duration. Historically the addition of sodium hypochlorite occurs under two 
conditions. 

1) 12.5% Sodium hypochlorite is added during annual system flushing over an approximately 
one-month period each year. Reported distribution system residuals ranged from 0.08 to 
0.47 mg/L during flushing operations in 2025. 

2) Sodium hypochlorite may be applied on an emergency or corrective basis when system 
conditions warrant, such as following a main break, repair, or positive bacteriological 
detection event requiring remediation.  

Temporary/emergency chlorination equipment is in place at both Well sites 2R and 5R. Temporary 
sodium hypochlorite metering pumps and tanks are installed at Well Building 2R (serving the Wells 
1R, 2R, and 3 manifold) and at Well Building 5R. The equipment supports temporary and emergency 
chlorination but is not intended to operate continuously. No chlorination equipment is currently 
installed at the Zone 3 Booster Pump Station, which is served downstream of Zones 1 and 2. Zone 3 
chlorine residual is achieved by increasing the chlorine dose in Zone 1 and that water is pumped into 
Zone 3 during normal operations. 
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3.0 Bacteriological Water Quality Review 
Routine bacteriological monitoring is conducted monthly in accordance with the District's 
Bacteriological Sample Siting Plan (BSSP). Over the period reviewed (2008–2024), four positive total 
coliform events have been recorded in the distribution system; E. coli was absent from all samples 
collected in each event. Each event is briefly described below, with additional sample data, 
regulatory actions, and corrective measures presented in Table 3-1. 

E. coli and fecal coliform originate from the intestinal tracts of warm-blooded animals and indicate 
potential fecal contamination. The consistent absence of E. coli in samples from the OVPSD system 
suggests that positive detections reflect environmental or sampling-related sources rather than fecal 
contamination of the water supply in the four historical positive sampling events. 

3.1 November 2008 Total Coliform Positive 

Routine distribution system samples collected in November 2008 returned total coliform positive 
results at the Everline Resort (formerly Resort at Squaw Creek) sample sites. Investigation by the 
District identified inadequate sample tap flushing and compromised sample site conditions during 
the routine sample that tested total coliform positive at 400 Resort Road during the routine monthly 
sampling event. A repeat sample was collected at 410 Resort Road which also had a positive total 
coliform. 

The cause of the positive sample at 400 Resort Road was believed to be insufficient flushing of the 
service line prior to the sample collection; the District formally requested invalidation of the sample 
from CDPH (then operating as California Department of Public Health). The positive result at the 
repeat location was thought to have been due to improper flushing of a bypass line at the sample site 
and the District requested the sample be invalidated. There is no record that the CDPH invalidated 
the samples in the project file. A public notification was issued by the OVPSD. Follow up samples 
were absent of total coliform; however, the CDPH issued a MCL violation of the Total Coliform Rule 
that was resolved and closed by the CDPH and the system was considered in compliance. No 
citation was issued by the CDPH. 

3.2 November 2018 Total Coliform Positive 

A total coliform positive result occurred during November 2018 routine sampling and a second 
positive result occurred during the repeat sampling and triggered a RTCR Level 1 Assessment 
completed November 28, 2018. The assessment identified inadequate flushing of the routine sample 
tap at 410 Forest Glen Road and a leaking tap stem at 390 Forest Glen Road as the probable cause of 
the contamination.  No system contamination was identified. DDW determined that the two positive 
results constituted a violation of the total coliform MCL under CCR Title 22, Section 64426.1, and 
issued Citation No. 01-02-19C-003 on March 13, 2019, directing the District to comply with 
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monitoring requirements and notify all customers of the MCL violation. No E. coli was detected in any 
sample. 

3.3 October 2023 Total Coliform Positive 

Routine sampling in October 2023 returned a total coliform positive result at the Zone 3 Booster 
Station and the other at the Everline Resort sample site. An RTCR Level 1 Assessment was completed 
and submitted to DDW; repeat and source samples at Wells 1R, 2R, and 5R all returned absent 
results. No E. coli was detected in any sample.  

Three deficiencies were identified in the Level 1 Assessment: 

• Possible stagnant water in Zones 2 and 3 
• Possible loss of “cookie” from contractor hot-tap on ductile iron pipe 
• Possible contamination from tank divers/inspectors 

District staff flushed and applied temporary chlorine into system. No citation or MCL violation was 
issued. 

3.4 January 2024 Total Coliform Positive 

A single total coliform positive result was detected at the Zone 3 Booster Station during routine 
sampling on January 2, 2024, with zero chlorine residual recorded at the sample site. All six repeat 
and triggered source samples collected on January 4, 2024 returned absent results for both total 
coliform and E. coli. No E. coli was detected. The positive total coliform sample did not cause an MCL 
violation. The project files did not include information regarding likely cause. No MCL violation or 
citation issued. 
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Table 3-1 – Total Coliform Sample Summary 

Date 
Initial Positive 
Sample  

TC / E. coli 
Result 

Cl₂ 
Residual 

Repeat Samples 
(Location, Date, TC 
Result) 

Triggered 
Source 
Samples 
(GWR) 

Coliform 
Type 

MCL 
Violation? Probable Cause  Corrective Action DDW Actions / Response Outcome / Resolution Source Documents 

November 
8, 2008 

400 Squaw Creek 
Rd 
Routine sample 
 

TC: Present 
E. coli: 
Absent 

Not 
reported 
Presumed 
ND—zero 
Cl₂ 
system-
wide 

10 repeat samples 
collected 11/8/2008 
1 TC+ at 390 Forest 
Glenn Rd; E. coli absent 
Original routine site and 
all other 9 repeats: TC 
absent 
Triggered well source 
samples: TC absent 

Pre-GWR era—
GWR not in 
effect; no 
triggered 
source 
sampling 
required 

TC only 
(E. coli 
absent) 

YES — MCL 
violated 
SDWIS Viol. No. 
2009-902001 
Period: Nov 1–
30, 2008 

Inadequate flushing 
of routine tap at 400 
Squaw Creek Rd prior 
to sampling. 
Leaking stem valve at 
repeat sample tap at 
410 Squaw Creek Rd 
(downstream of RP 
backflow preventer 
with corrosion 
inhibitor injection 
point) 
District requested 
sample invalidation 
for Sample No. 9172 
(410 Squaw Creek Rd 
repeat)—DDW 
response not in 
project file 

Notified CDPH 11/9/2008 upon 
receiving lab results 
Flushed distribution system in 
affected pressure zone 
Requested invalidation of 
Sample No. 9172 (repeat tap at 
410 Squaw Creek Rd) 
Committed to re-plumb both 
sample sites and conduct 
operator retraining 

Violation recorded with 
determination date 12/1/2008 

No formal citation issued 

Compliance achieved 12/22/2008 
per SDWIS 

Tier 2 public notification required 

(Note this predates the RTCR – no 
Level 1 or 2 Assessment) 

No citation issued. 

 

Resolved 
SDWIS compliance achieved 
12/22/2008 
Invalidation outcome not 
confirmed in project file 

Sample invalidation letter (J. McGraw 
to CDPH, 11/19/2008) 
Nov 2008 Monthly Summary of 
Distribution System Coliform 
Monitoring 
SDWIS Viol. No. 2009-902001 (CA 
Drinking Water Watch) 
 

November 
8, 2018 

410 Forest Glen 
Rd 
Routine sample 
Collected 
11/6/2018 

TC: Present 
E. coli: 
Absent 

Not 
reported 
in lab 
results 
Presumed 
ND—zero 
Cl₂ 
system-
wide 

7 repeat samples 
collected 11/8/2018 
1 TC+ at 390 Forest 
Glenn Rd; E. coli absent 
Original routine site re-
sample: TC absent 
All remaining 5 repeats: 
TC absent 
Additional check 
samples collected 
11/13/2018: all TC 
absent 

4 triggered 
source 
samples from 
active supply 
wells collected 
11/8/2018 
All TC absent, 
E. coli absent 

TC only 
(E. coli 
absent) 

YES — MCL 
violated 
SDWIS Viol. 
No. 2019-
902002 

Period: Nov 1–
30, 2018 

Determination 
date: 
12/10/2018 

Inadequate flushing 
of routine tap for 
initial routine positive 
sample. 
Water leaking around 
stem of repeat 
sample tap at 390 
Forest Glenn Rd (also 
TC+) on the repeat. 

Notified DDW 11/7/2018 upon 
receiving lab results 
Collected additional check 
samples 11/13/2018 (all TC 
absent) 
Submitted Level 1 Assessment 
11/28/2018 
Addressed both deficient 
sample taps 
Issued Tier 2 public notification 
to customers 

Citation 01-02-19C-003 issued 
3/13/2019 (S.W. Watson, P.E., Lassen 
District Engineer) 

District directed to: (1) comply with 
§64426/64426.1 in all future periods; 
(2) notify all customers of MCL 
violation by 4/10/2019 

Level 1 Assessment submitted 
11/28/2018 

Tier 2 public notification required 

Compliance achieved 4/1/2019 per 
SDWIS 

Resolved 
SDWIS compliance achieved 
4/1/2019 
Citation closed 

Nov 2018 Monthly Summary of 
Distribution System Coliform 
Monitoring 
Lab results (Cranmer Engineering, 
Work Order 239625) 
State Citation No. 01-02-19C-003 
(3/13/2019) 
SDWIS Viol. No. 2019-902002 (CA 
Drinking Water Watch) 
Tier 2 notice (project file) 

Oct 2023 (1) Zone 3 
Booster Station 
Routine; Sample 
GFJ0070-04 
Collected 
10/3/2023, 8:25 AM 
 
(2) Resort at 
Squaw Creek 

TC: Present 
(both sites) 
E. coli: 
Absent 
(both sites) 
2 of 3 routine 
sites positive 

ND at all 
3 routine 
sample 
sites 
pH range: 
7.20–7.32 

9 repeat samples 
collected 10/5/2023 
(Work Order GFJ0293): 
1 TC+ at 3103 Sierra 
Ridge Place (GFJ0293-
01); E. coli absent; Cl₂ 
ND 
8 remaining repeats: all 
TC absent 
Additional repeats 
collected 10/9/2023 (1 

3 triggered 
source 
samples 
collected 
10/5/2023 
(Work Order 
GFJ0293): 
Well 1R 
(GFJ0293-02): 
TC absent, E. 

TC only 
(E. coli 
absent 
all 
samples) 

UNCERTAIN 
— see note 
Monthly 
Summary 
form indicates 
MCL violated 
(box checked 
“No” for 
monthly MCL 
compliance); 
however, no 

Three deficiencies 
identified in Level 1 
Assessment: 
(1) Possible stagnant 
water in Zones 2 and 
3 
(2) Possible loss of 
“cookie” from 
contractor hot-tap on 
ductile iron pipe 

Emergency disinfection of 
entire distribution system 
(completed 10/7/2023) 
Flushed all dead-end mains in 
each pressure zone (completed 
10/16/2023) 
Required tank divers to perform 
future dives only during routine 
annual chlorination event 
(implemented 10/7/2023) 

DDW received Level 1 Assessment 
prepared and submitted 10/26/2023 

Tier 2 public notification issued 
DDW review of Oct 2023 and Jan 
2024 events by S.W. Watson, P.E. and  
No formal citation issued; no SDWIS 
MCL violation recorded for this event 

Chlorination feasibility study 
(this report) is DDW-directed 
outcome 
⚠ MCL violation status to be 
confirmed with DDW 

Oct 2023 Monthly Summary of 
Distribution System Coliform 
Monitoring (GWR Triggered) 
Lab Work Orders GFJ0070 and 
GFJ0293 (Cranmer Engineering, Inc.) 
RTCR Level 1 Assessment form 
(signed 10/23/2023) 
BSSP Review Letter (DDW, 9/5/2023) 
CA Drinking Water Watch—no SDWIS 
violation recorded for 2023 
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Date 
Initial Positive 
Sample  

TC / E. coli 
Result 

Cl₂ 
Residual 

Repeat Samples 
(Location, Date, TC 
Result) 

Triggered 
Source 
Samples 
(GWR) 

Coliform 
Type 

MCL 
Violation? Probable Cause  Corrective Action DDW Actions / Response Outcome / Resolution Source Documents 

Routine; Sample 
GFJ0070-03 
Collected 
10/3/2023, 8:45 
AM 

1810 Olympic 
Valley Rd: TC 
absent 

site) and 10/11/2023 (2 
sites): all TC absent 
Repeat sites included 
Zone 3 Booster, 272 
Sierra Crest Tr, 3103 
Sierra Ridge, Everline 
Resort, Everline Midrise, 
3122 Mountain Links, 
3013 Sierra Risge, 250 
Sierra Crest 

coli absent, Cl₂ 
ND 
Well 2R: TC 
absent, E. coli 
absent, Cl₂ ND 
Well 5 
(GFJ0293-04): 
TC absent, E. 
coli absent, Cl₂ 
ND 
 

violation 
recorded in 
SDWIS for 
2023 
 

(3) Possible 
contamination from 
Tank 
divers/inspectors 

Jan 2024 Zone 3 Booster 
Station 
Routine Sample  
Collected 
1/2/2024 

Other 2 routine 
sites (1810 
Olympic Valley 
Rd; Everline 
Resort): TC 
absent 

TC: Present 
E. coli: 
Absent 
Cl₂: ND, pH 
7.61 

ND at all 
3 routine 
sample 
sites 

Six repeat/triggered 
samples collected 
1/4/2024 
Zone 3 Booster TC 
absent, Cl₂ ND 
272 Sierra Crest Trail : TC 
absent, Cl₂ ND 
3103 Sierra Ridge Place: 
TC absent, Cl₂ ND 
All E. coli absent across 
all repeat samples 

Triggered 
source 
samples 
collected 
1/4/2024 
Well 1R: TC 
absent, E. coli 
absent, Cl₂ ND 
Well 2R: TC 
absent, E. coli 
absent, Cl₂ ND 
Well 5R: TC 
absent, E. coli 
absent, Cl₂ ND 

TC only 
(E. coli 
absent 
all 
samples) 

NO MCL 
violation 
No SDWIS 
violation 
recorded 

Probable cause not 
documented in 
project file for the 
January 2024 event 
Same location (Zone 
3 Booster Station) as 
October 2023 event. 
 

Repeat and triggered source 
sampling completed within 24-
hour window required by RTCR 
All follow-up results negative 
No additional corrective 
actions separately documented 
for this event 

DDW correspondence 
(Watson/Peterson) identified Jan 
2024 TC+ as second treatment 
technique trigger within rolling 12-
month period 

No formal citation issued; no SDWIS 
MCL violation recorded 

Chlorination feasibility study 
(this report) is DDW-directed 
outcome 
 

Jan 2024 Monthly Summary of 
Distribution System Coliform 
Monitoring (GWR Triggered) 
CA Drinking Water Watch—no SDWIS 
violation recorded for Jan 2024 
 

Notes: All E. coli results were absent across all four events and all sample types. Chlorine residual was not detected (ND) at all distribution system sample sites in all events where reported, consistent with the District operating as an unchlorinated system. SDWIS data accessed May 2025 via CA Drinking Water 
Watch (PWS No. CA3110020). Abbreviations used in this table: TC = total coliform; ND = not detected; Cl₂ = chlorine residual; MPN = most probable number (col/100 mL); RP = reduced pressure (backflow preventer); GWR = Ground Water Rule. 
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4.0 Survey of Regional Systems 
As part of this feasibility study, Hydros Engineering conducted a survey of potable water systems 
serving the Tahoe area. The intent of this survey was to investigate the effect of chlorination on 
bacteriological and DBP water quality in systems in the area with similar source water and operating 
environment. 

Initial outreach to system operators by telephone was attempted but produced limited responses. 
The survey was therefore conducted primarily through review of publicly available regulatory data. 
Data sources included the California DDW State Drinking Water Information System (SDWIS), 
accessed through the DDW Drinking Water Watch portal; Consumer Confidence Reports (CCRs) 
retrieved directly from agency websites and the California DDW Electronic Annual Report (EAR) 
portal; and multi-year water quality averages from the Environmental Working Group (EWG) Tap 
Water Database.  

A total of 20 public water systems were identified in the Tahoe-Truckee area for this survey. Of these, 
eleven systems operate with continuous or routine chlorination and nine operate without continuous 
disinfection. The size and number of connections served vary as discussed below. 

4.1 Chlorinated Systems — Bacteriological and DBP Outcomes 
Eleven of systems surveyed in the Tahoe-Truckee area were identified as operating with continuous 
chlorination. These included: 

• Truckee-Donner Public Utility District (TDPUD), which serves the largest population in the 
region across its Truckee Main system and a small separate system in Hirschdale; 

• Northstar Community Services District, which operates the Northstar system and the Martis 
Valley system; 

• Tahoe City Public Utility District (TCPUD), which operates the Tahoe City Main, 
McKinney/Quail around the western and north shore of Lake Tahoe; 

• North Tahoe Public Utility District (NTPUD) Dollar Cove system, which receives pre-
chlorinated water from TCPUD and North Tahoe PUD’s Carnelian Woods system 

• Alpine Springs County Water District, and 
• Olympic Valley Mutual Water Company (OVMWC) also applies chlorination as a preventative 

measure when the production wells are operated due to the age and conditions of the wells. 
The OVMWC relies on the horizontal well during low demand periods in the winter. The 
horizontal well is not chlorinated. 

The bacteriological water quality record for the continuously chlorinated systems is generally strong. 
The largest systems - TDPUD Main, TDPUD Hirschdale, TCPUD Tahoe City Main, and NTPUD Dollar 
Cove - reported zero total coliform detections.  Northstar’s two systems have similar records with no 
coliform violations identified in available data. Alpine Springs County Water District chlorinates and 
had a total coliform violation in 2019. 
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OVMWC accumulated seven coliform MCL violations between 2003 and 2010 before implementing 
its current operational practices which include chlorination of the wells. The OVMWC implemented 
major capital improvement projects including replacement of old pipelines, replacement of a 
redwood tank with a new steel tank and rehabilitation of their wells. All these factored into the 
improved bacteriological water quality. The OVMWC chlorinates water from the two production wells 
when in use during the higher demand periods. During low demand periods through the cooler 
months the OVMWC system relies primarily on the horizontal well for water supply and the wells are 
used only periodically. The horizontal well is not chlorinated during that time.  

Disinfection byproducts are a concern when a disinfectant is used.  When chlorine is used for 
disinfection, the disinfection byproducts of most concern include total trihalomethanes (TTHMs) and 
haloacetic acids (HAA5s). TTHM and HAA5s form when chlorine reacts with naturally occurring 
organic material in water. The federal and state MCLs are 80 parts per billion (ppb) for TTHMs and 60 
ppb for HAA5s. Among the surveyed chlorinated systems, measured TTHM concentrations ranged 
from non-detect to approximately 24 ppb, with most systems reporting values well below 30 ppb. 
HAA5 concentrations were similarly low, with the majority of systems reporting values under 5 ppb. 
No chlorinated system in the survey had a TTHM or HAA5 MCL violation in the period reviewed. 

The low DBP concentrations observed across the region are consistent with the well-documented 
water quality characteristics of the Tahoe-Truckee area. The groundwater systems in this area draw 
from aquifers with very low concentrations of NOM - the primary precursor to DBP formation. 
TDPUD’s Truckee Main system, for example, reported a 2024 average TTHM of 12 ppb. Even Tahoe 
City PUD’s Tahoe City Main system with source water from wells (Highlands #1, Highlands #2, TC Well 
#2, TC Well #3, Well #4, Tahoe Tavern Well) that are chlorinated reported non-detect for disinfection 
byproducts in 2024. 

4.2 Non-Chlorinated Systems — Bacteriological Outcomes 
Nine of the 20 Tahoe-Truckee area systems surveyed operate without continuous disinfection. These 
include: 

• OVPSD (the subject of this study), 
• TCPUD Alpine Peaks, Tahoe Swiss Village, Glenridge, and Kilner Park.  
• A number of smaller private and special district water companies serving the west and north 

shore communities. Together these systems serve a broad range of population sizes, from 
systems of fewer than 50 connections to OVPSD’s approximately 900 connections. 

Many of the unchlorinated systems have good bacteriological compliance records. TCPUD Alpine 
Peaks, McKinney Water District, and Ward Well Water Company all show either no coliform violations 
or only a single isolated event in the period reviewed. Where isolated events have occurred, the 
violations were generally resolved within weeks and have not recurred. 
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TCPUD’s Timberland system, which applies chlorination only for corrective purposes and is not 
continuously disinfected, recorded three separate coliform MCL violations between 2018 and 2020 
as well as a Level 1 Assessment trigger in 2024 related to a compromised storage tank vent.  

However, a pattern does emerge when the violation history of the surveyed systems is reviewed. The 
non-chlorinated systems as a group have recorded coliform violations more frequently than the 
continuously chlorinated systems. Timberland recorded three MCL violations three between 2018 
and 2020 and again in 2024), and all four were resolved with a single compliance agreement in 2024. 
Talmont Resort Improvement District recorded a coliform MCL violation in 2023. Tahoe Park Water 
Company recorded coliform violations in 2017 and earlier years. OVPSD itself recorded a coliform 
MCL violation in November 2018, followed by Level 1 Assessment triggers in October 2023 and 
January 2024. 

It would be an overstatement to say that unchlorinated systems in the Tahoe-Truckee area are in 
persistent non-compliance - many have operated for years without incident. However, the data does 
suggest that, as a group, non-chlorinated systems in this region have experienced coliform events at 
a higher rate than their continuously chlorinated counterparts. Most of those events are isolated and 
attributable to specific triggering conditions such as distribution system disturbances, seasonal high 
flows, or infrastructure deficiencies rather than to the absence of chlorination alone. Nonetheless, 
the absence of a disinfectant residual means there is a persistent barrier against microbial regrowth 
or recontamination within the distribution system once water leaves the source. 

Because the non-chlorinated systems do not apply disinfectant, they are not required to monitor for 
TTHMs or HAA5s. 

4.3 Chlorinated vs Non-Chlorinated Service Count 
Counted by the number of systems, the systems surveyed look almost evenly split between the two 
practices. That count, however, gives the same weight to a system serving one connection as to one 
serving more than 13,000. It does not reflect how many customers actually receive chlorinated water. 

When the systems are compared by service connections, the picture changes considerably. The 20 
systems serve approximately 27,100 connections in total. About 24,900 of these (92 percent) are 
served by systems that chlorinate full-time, and about 2,200 (8 percent) receive non-chlorinated 
water. The result does not depend on the region's largest system. Excluding Truckee-Donner PUD's 
Main system, chlorinated systems still serve about 11,100 connections, or 83 percent of the 
remaining total. Table 4-1 shows the breakdown based on the number of services within the systems. 
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Table 4-1 –Tahoe-Truckee Regional Systems Chlorination Practices 

  

The chlorinated systems include the region's largest utilities, and their median size is about 670 
connections. The non-chlorinated systems are mostly small, with a median of about 140 
connections; eight of the nine serve fewer than 400. OVPSD is the clear exception. At 908 
connections, it is the largest non-chlorinated system in the survey, more than twice the size of the 
next largest (TCPUD Tahoe Swiss Village, 385). OVPSD alone accounts for about 40 percent of all non-
chlorinated connections in the survey area. It is also larger than six of the eleven chlorinated systems. 

Non-chlorinated service is concentrated in small systems, and OVPSD is an outlier among them in 
size. By connection count, OVPSD more closely resembles the systems that chlorinate than those 
that do not.  

4.4 Summary of Truckee-Tahoe Systems Surveyed 
The regional survey yields several observations that are relevant to OVPSD’s evaluation: 

• The 20 systems surveyed serve about 27,100 service connections in total. Systems that 
chlorinate full-time account for about 24,900 of them (92 percent), and the remaining 
2,200 (8 percent) receive unchlorinated water. 

• Routine chlorination is more common among the larger systems surveyed. Seven of the 
eight systems with more than 500 service connections utilize routine or continuous 
chlorination; OVPSD is the exception. This observation is specific to the systems surveyed 
and should not be interpreted as a regulatory requirement or universal industry practice. 

• Positive coliform events occur in both chlorinated and unchlorinated systems. 
Chlorination reduces but does not eliminate the possibility of a coliform detection - 
distribution system conditions, infrastructure condition, and operational practices also 
play important roles. Among the surveyed systems, the coliform MCL violation rate was 
lower for continuously chlorinated systems than for unchlorinated systems, though the 
sample sizes are modest and the difference should not be overstated. 

• DBP formation is not a significant concern in the Tahoe Region. Every chlorinated 
groundwater system for which data was available reported TTHM concentrations well 

District Name Connections
Water 

Source(b) District Name Connections
Water 

Source(b)

Truckee-Donner PUD (TDPUD) – Main 13,764 GW Olympic Valley PSD (OVPSD) 908 GW
North Tahoe PUD (NTPUD) – Main 3,763 SW TCPUD Tahoe Swiss Village 385 GW
Tahe City PUD (TCPUD) Tahoe City – Main 2,921 GW Talmont Resort Improvement District 347 GW
Northstar CSD – Martis Valley 1,343 GW Ward Well Water Company 226 GW
Northstar CSD 959 GW TCPUD – Timberland 138 GW
Alpine Springs County Water District 672 GW TCPUD – Alpine Peaks 98 GW
TCPUD - McKinney/Quail 571 SW Tahoe Park Water Company 96 GW
NTPUD – Carnelian Woods 298 GW TCPUD – Glenridge 46 GW
NTPUD – Dollar Cove 286 GW TCPUD – Kilner Park 1 GW
Olympic Valley Mutual Water Co. (OVMWC) 270 GW
TDPUD – Hirschdale 25 GW

Total 24,872 Total 2,245
Notes:
a) Data source California Drinking Water System Area Boundaries (SABL) date range 2021-2026
b) SW - Surface Water; GW - Ground Water
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below the 80 ppb MCL, with most values below 25 ppb. HAA5 concentrations were 
similarly low. No chlorinated Tahoe-Truckee area system has recorded a TTHM or HAA5 
MCL violation based on the data set evaluated. 

• Sodium hypochlorite is the disinfectant of choice across the chlorinated systems in the 
region. 
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5.0 Assessment of Chlorination - Positives and Negatives 
This section provides an evaluation of the potential benefits and drawbacks of transitioning to 
continuous, year-round chlorination as a primary disinfection strategy. The assessment is provided as 
information for consideration and is not a recommendation for or against implementation for full-
time chlorination. 

5.1 Potential Benefits of Full-Time Chlorination 
The primary benefit of continuous chlorination is the addition of a sustained barrier against microbial 
contamination within the distribution system. The following summarizes the key protective benefits 
supported by the published literature. A summary of the references cited in this section is included in 
Appendix A. 

5.1.1 Inactivation of Waterborne Pathogens 

While OVPSD’s groundwater sources have historically produced high-quality water, the absence of a 
disinfectant residual means there is no ongoing disinfectant defense against microbial 
contamination events (e.g. main or service line breaks, low system pressure and backflow events) 
after the well water enters the distribution system piping. The OVPSD has measures and emergency 
plans in place to prevent these events from occurring and means to respond to these types of 
situations to protect water quality within the system. Historically these procedures have been 
effective protecting water quality. The addition of full-time disinfection would provide an additional 
barrier against microbial contamination. 

Chlorine has been used as a primary drinking water disinfectant for over a century and is widely 
regarded as the standard against which other disinfectants are measured (NRC, 1980 [Ref. 1]). It is 
effective against a broad range of bacteria and viruses under typical groundwater conditions. The 
CDC notes that low concentrations of chlorine used in drinking water treatment do not pose a health 
risk to consumers and are specifically intended to kill germs before water reaches the tap (CDC, 2024 
[Ref. 2]). 

A chlorine residual maintained throughout the distribution system provides additional protection 
against contamination that may be introduced at the source or after the point of treatment. This 
includes intrusion events associated with source contamination at wells, main and service line 
breaks, and cross-connections. Research cited by the EPA confirms that maintaining a disinfectant 
residual reduces the risk of contamination reaching customers and provides an indicator of system 
integrity (EPA, 2006 [Ref. 3]); (EPA, 2023 [Ref. 4]). 

National CDC surveillance data covering 2015–2020 identified 214 drinking water outbreaks resulting 
in 2,140 illnesses, 563 hospitalizations, and 88 deaths. Among enteric illness outbreaks where the 
water source was known, wells accounted for 93 percent of cases. No disinfection was reported in 
the large majority of those enteric illness outbreaks (CDC/MMWR, 2024 [Ref. 5]). While OVPSD’s well 
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infrastructure is of a different character than private wells or small noncommunity systems, the data 
underscore that groundwater is not inherently pathogen-free, particularly when the distribution or 
storage facilities have been compromised, and that the absence of disinfection is a recurring 
contributing factor in outbreak investigations. A continuous chlorine residual provides a safety margin 
that reduces, though does not eliminate, this risk. 

5.1.2 Biofilm Control 

All distribution systems develop biofilm communities on pipe interior surfaces over time. Without a 
disinfectant residual, biofilm can harbor and sustain pathogenic organisms, including Legionella and 
other pathogens. AWWA guidance identifies biofilm control as a critical function of a maintained 
disinfectant residual, and recent peer-reviewed research confirms that even low levels of chlorine 
meaningfully suppress bacterial communities within distribution system biofilms (AWWA, July 2025 
[Ref. 6]). The District flushes the entire system annually and adds chlorine during the flushing to 
control biofilm in the system. This practice has been effective in managing water quality in the 
system. 

5.1.3 Seasonal Demand Fluctuations and Water Quality 

As a resort community, OVPSD sees large swings in water demand over the year. Demand is highest 
in summer, when irrigation drives usage, and spikes again during the winter ski season, when visitors 
occupy hotels, condominiums, and second homes. In between, the spring and fall shoulder seasons 
bring sharply lower demand. Much of the Valley's housing is second homes that sit unoccupied for 
extended periods, and hotels and short-term lodging serve a transient population whose water use 
rises and falls with visitation. 

During low-demand periods, water moves slowly through the system and stays in the distribution 
mains, storage tanks, and service lines longer. EPA identifies this increased "water age" as a condition 
that raises the potential for microbial growth and degrades water quality; decreased water demand 
and dead-end mains are among its listed causes (EPA, 2023 [Ref. 4]). AWWA similarly identifies 
reducing water age, including during seasonal low-demand periods, as a primary strategy for 
protecting distribution system water quality (AWWA, July 2025 [Ref. 6]). OVPSD's own sampling 
history is consistent with this concern: 

Timing of positive events. Three of the four total coliform positive events occurred during the fall 
shoulder season (November 2008, November 2018, and October 2023). 

Stagnation cited as a cause. The October 2023 Level 1 Assessment identified possible stagnant water 
in Zones 2 and 3 as a contributing deficiency. 

The same stagnation occurs on the customer side of the meter. Water can sit for weeks in: 

• Service lines 
• Plumbing in second homes that are vacant between visits 
• Piping, storage, and hot water systems in large commercial buildings and hotels during 

periods of low occupancy. 
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Stagnant, warm water in building plumbing creates conditions favorable to bacterial growth, 
including opportunistic pathogens such as Legionella. CDC surveillance data for 2015–2020 identify 
stagnation from sporadic occupancy as a contributing factor in Legionella and other biofilm-
associated drinking water outbreaks, and link hotels, motels, and lodges to 16 percent of those 
outbreaks (CDC/MMWR, 2024 [Ref. 5]).  

A low chlorine residual maintained throughout the distribution system would help limit and slow 
bacterial growth during low-demand periods. It would also provide an ongoing barrier in the mains, 
tanks, and service lines, where water age is highest in the shoulder seasons (EPA, 2023 [Ref. 4]). 
Inside buildings, a residual entering from the distribution system will dissipate as water stagnates, so 
it is not a complete safeguard for customer plumbing. However, water that enters a building with a 
disinfectant residual starts from a better baseline than water that enters with none. Building owners 
remain responsible for managing water quality within their own plumbing systems. 

5.2 Potential Drawbacks to Full-Time Chlorination 
Transitioning to full-time chlorination will result in additional capital and operational costs, additional 
regulatory requirements and additional work for operations staff. A summary of drawbacks 
associated with full time chlorination is included below. 

5.2.1 Operations and Maintenance 

Continuous chlorination adds ongoing operator responsibilities: daily or weekly residual checks at 
monitoring points, chemical inventory management, equipment inspection, and periodic calibration 
of feed pumps and analyzers. The overall increase in O&M burden is expected to be modest and 
would integrate easily based on current operations. Estimated time and expenses related to staff 
time, purchase of chemicals and ongoing instrumentation costs are included in Section 8.  – 
Implementation Costs. 

5.2.2 Capital and Operating Costs 

Implementing continuous chlorination requires capital investment in chemical feed and monitoring 
equipment, chemical storage tanks, and associated site modifications at Wells 2R and 5R and the 
Zone 3 Booster Pump Station. Ongoing costs for sodium hypochlorite purchases, routine equipment 
maintenance, and operator time will be necessary. A cost estimate for operation and maintenance is 
provided in Section 8. 

5.2.3 Taste, Odor, and Public Perception 

Some customers may notice a chlorine taste or odor, particularly at higher residual concentrations or 
at points of low water age in the system. Taste and odor sensitivity varies widely among individuals. 
Chlorine taste and odor is a common source of customer concern in communities with high-quality 
source water and can be a factor in customer concerns around chlorination decisions. At typical 
residual target levels considered by the OVPSD (e.g., 0.5 to 1.0 mg/L at the system entry point), 
minimal or no perceptible change is anticipated. Community outreach and providing information 
regarding improved water quality protection would be key to successful implementation. 
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5.2.4 Regulatory Reporting Requirements 

A number of regulatory related items would be necessary as identified below. 

• Water Supply Permit Amendment. A water supply permit amendment will be necessary prior 
to implementation of full-time chlorination. The amendment would include engineering 
documentation for the proposed system including engineering report and improvement 
plans. The amendment must be submitted to and approved by the DDW. 

• Preparation of DBP Monitoring Plan. The DBP monitoring plan documents sample locations, 
the collection schedule, and the method for calculating compliance with TTHM and HAA5 
MCLs based on the locational running average annual (LRAA). Once approved by DDW, the 
plan must be made available for public inspection, and any future revisions require DDW 
approval.  

• Update the existing Operation and Maintenance Plan (O&M Plan).  The O&M Plan must be 
updated to reflect the operational requirements associated with full-time chlorination and 
would include operating and maintenance guidance for the new system. 

• Water Quality Testing. Additional water quality testing related to DBPs. DBP monitoring will 
be the most significant change to the current monitoring and reporting requirements. 

• Regulatory Reporting. Additional residual reporting, monitoring for DBPs and public 
notification requirements will be required. The District will also be subject to the Maximum 
Residual Disinfectant Level (MRDL) for free chlorine of 4.0 mg/L. The SCADA and alarming 
system will need to incorporate the new monitoring and alarming functionality. 

• Environmental. The installation of chlorination equipment at existing well sites should fall 
under CEQA Categorical Exemption Class 2 (Replacement or Reconstruction) or, more likely, 
Class 1 (Existing Facilities), as it involves minor alteration to existing public water utility 
structures with no expansion of use or capacity - a category DDW-directed water quality 
improvement projects routinely qualify under. Under an exemption the District is not 
required to prepare an Initial Study, Negative Declaration, or Environmental Impact Report, 
which eliminates a significant cost. The District should seek input from a qualified CEQA 
consultant. 

These regulatory requirements are manageable, but will require additional staff time and 
coordination with DDW. 

5.2.5 Disinfection Byproduct (DBP) Monitoring 

When chlorine is added to water, it can react with naturally occurring organic carbon to form DBPs 
including TTHMs and HAA5. DBPs are subject to EPA and DDW MCL requirements. Quarterly 
monitoring will be necessary initially. If DBP levels are less than 50-percent of the MCLs for both 
TTHMs and HAA5s as calculated as the LRAA then reduced monitoring may be possible if approved 
by DDW. The quarterly monitoring would be reduced to once annually during the warmest month of 
the year if reduced monitoring were approved. Monitoring for DBP will be in accordance with the DBP 
Monitoring Plan which will be required. 



Olympic Valley Public Service District 5-5 September 2026 
Chlorination Feasibility Study  

5.2.6 Chemical Handling and Safety 

Sodium hypochlorite (liquid bleach, typically 10 to 12.5-percent) is a moderately corrosive material 
requiring proper secondary containment, personal protective equipment, and safe storage practices. 
Although safety precautions must be in place, sodium hypochlorite does not pose a significant risk to 
the surrounding area like chlorine gas does. The District has a Hazardous Material Business Plan 
(HMBP) with Placer County and facilities are inspected annually by Placer County. The HMBP will 
need to be updated. District operators are already familiar with hypochlorite handling through the 
existing emergency and flushing chlorination protocols. Emergency eye wash and shower stations are 
already in place.
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6.0 Bench-Top Water Quality Testing 
The chlorination evaluation included an assessment of the potential for the decay of the chlorine 
residual over time and the formation of disinfection by products resulting from the interaction 
between chlorine and dissolved organic matter in the water. 

6.1 Testing Objectives 
Bench-top testing was conducted to characterize chlorine demand and decay in OVPSD source water 
and to assess the potential for disinfection byproduct formation following chlorination. The chlorine 
decay rate affects the initial chlorine dose necessary to ensure the chlorine residual remains present 
throughout the distribution system and as the chlorine reacts with organic matter DBPs are formed. 
DBPs have been shown to cause cancer and reproductive effects in lab animals, and epidemiological 
studies suggest an association with bladder cancer and reproductive effects in humans. An 
evaluation of both of these reactions was considered important if full-time chlorination is being 
considered.  

The testing protocol used is based on the 2019 U.S. EPA Free Chlorine Distribution System Influent 
Hold Protocol, included in Appendix B along with the laboratory results from the testing. 

6.2 Testing Protocol 
The EPA Free Chlorine Distribution System Influent Hold Study (hold study) is a laboratory simulation 
used to predict how chlorine behaves and how disinfection byproducts form over time. Water is 
collected at the point where it enters the distribution system, divided into sealed amber glass bottles, 
and stored in the dark at the same temperature as the distribution system to closely mimic actual 
conditions. Each bottle is then opened and analyzed at progressively longer time intervals - from a 
few hours up to several days. 

The following parameters are measured: 

• Free and total chlorine residual 
• pH 
• DBP concentrations 
• Total organic carbon 
• Temperature 

The data collected are entered into a spreadsheet developed by the EPA that generates projected 
chlorine decay curves and DBP formation over time. The testing provides an estimate of how long a 
measurable chlorine residual will persist throughout the system and the DBP concentrations that 
might develop at the far reaches of the distribution system. This information is used to determine 
whether the chlorine dose applied at the source is sufficient to maintain water quality protection at 
the customer's tap and a predictor of potentially high concentrations of TTHMs in the water. 
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HAA5 compounds are subject to biodegradation by bacteria naturally present in distribution system 
piping. Their concentrations can decrease over time in ways that a sealed bottle test cannot predict 
reliably and are not part of the predictive model, but were measured as part of the hold study. 

6.3 Testing Results 
Testing was conducted between May 18 and May 25, 2026. Samples were collected at Well 2R site 
after the addition of caustic soda for pH adjustment. Water from Wells 1R and 2R comingles through 
a common manifold at the Well 2R site and was composited as part of the sample tested. Water from 
Well 5R was not tested but has similar water quality characteristics to the other well water that was 
included in the sample. 

OVPSD staff measured and recorded the field measurements and BSK, a certified laboratory, tested 
and reported the TOC and DBP results. Results are summarized in Table 6-1. The initial chlorine dose 
added to the sample was 0.56 mg/L. The samples were held and sampled over a seven-day period.  
The initial TTHM concentration was non-detect, meaning that the concentration of the TTHMs was 
lower than the laboratory’s instrument’s detection limit. After seven days the TTHM concentration 
increased to 2.7 ug/L.  No HAA5s formed at concentrations that could be measured with the 
laboratory instruments. 

Table 6-1 – Hold Study Water Quality Results 

 

6.3.1 Disinfection Byproduct Formation Potential 

When chlorine is added to drinking water, it reacts with naturally occurring organic matter to form 
disinfection byproducts, including total trihalomethanes (TTHMs). The hold study quantifies the 
chlorine consumption and TTHM concentrations in the samples at each time interval. The 
relationship between chlorine consumption and TTHM formation is determined by plotting measured 
TTHM concentrations against the amount of chlorine consumed at each sample time interval. 

A best-fit line is drawn through those data points, and the slope of that line represents the TTHM 
formed per unit of chlorine consumed. That relationship is used to estimate TTHM concentrations 
forward in time. As the model predicts how much chlorine will be consumed by the time water 

Date Time
Sample 
Interval

Free Cl2  
(mg/L)(a)

Total CL2 
(mg/L)(a)

Temp   
(F)(a) pH(a)

TOC    
(mg/L)(b)

TTHM    
(ug/L)(b)

HAA5 
(ug/L)(b)

5/18/2026 830 Initial 0.56 0.63 49.3 7.52 1.3 --- ---
5/18/2026 1430 6-HR 0.54 0.6 50 7.62 --- ND ND
5/18/2026 2030 12-HR 0.57 0.58 52.9 7.48 --- ND ND
5/19/2026 830 1-DAY 0.55 0.58 50.5 7.57 --- 0.57 ND
5/21/2026 830 3-DAY 0.55 0.57 51.4 7.84 --- 1.6 ND
5/25/2026 830 7-DAY 0.43 0.46 51 7.88 --- 2.7 ND

Notes:
(a) Field measurements
(b) Laboratory measurements
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reaches the most remote point in the distribution system, it applies that same relationship to 
estimate the corresponding TTHM concentration at that time. The underlying assumption is that 
TTHM formation is proportional to chlorine demand - the more chlorine the water consumes, the 
more TTHMs it produces - and that this proportionality measured in the hold study provides an 
indication of the TTHM concentration in the distribution system. 

An important limitation of this approach is that the test is conducted entirely in sealed glass bottles, 
so it only captures the reaction occurring within the water itself. In an actual distribution system, 
chlorine is also consumed by reactions with the interior surfaces of pipes, storage tanks, and other 
system infrastructure. That demand is not represented in the bottle test. 

In practical terms the hold study will generally underestimate how quickly chlorine is consumed in 
the actual distribution system and will then likely underestimate TTHM formation at the far reaches of 
the distribution system with the greatest water age. For a groundwater system like OVPSD's, with 
relatively low organic carbon levels, this distinction is less critical than it would be for a surface water 
system but should be considered when interpreting the results. 

Chlorine decay testing results and predicted decay are shown in Figure 6-1. The model predicts that 
free chlorine residuals would be maintained around 0.2 mg/L after 30-days. TTHM testing results and 
predicted concentrations are shown in Figure 6-2. The TTHM concentration was calculated to be 
about 7 ug/L at a water age of 30 days. 

The actual chlorine residual will likely be lower, and TTHM concentration would likely be higher due to 
the reactions with organic material on the pipe and storage tank walls. 

 

Figure 6-1 - Projected Chlorine Decay vs Time 
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Figure 6-2 - Projected Total Trihalomethane Formation vs Time 

 

6.4 Summary and Implications 
Hold study results showed a measured TTHM concentration of 2.7 µg/L and a free chlorine residual of 
0.43 mg/L after seven days. The chlorine residual used in this study is similar to the chlorine residual 
measured during annual flushing of the District’s distribution system which ranged from 0.08 to 0.47 
mg/L.  Similar chlorine residual is anticipated if full-time chlorination is implemented in the system, 
and DBP formation is anticipated to be similar to results of this benchtop study. No HAA5 
concentrations were detected at levels above the laboratory detection limit at any sample interval.  

The EPA hold study spreadsheet model projected that a detectable free chlorine residual would 
persist at a simulated water age of approximately 29 days, and that TTHM concentrations at that 
water age would be approximately 6.9 µg/L - well below the regulatory MCL of 80 µg/L. It should be 
noted that the hold study is a predictive tool, not a substitute for field sampling, and that actual 
chlorine residuals in the distribution system will likely be somewhat lower - and TTHM concentrations 
somewhat higher - than model projections due to chlorine demand exerted by pipe walls, storage 
tank surfaces, and associated infrastructure not represented in the bottle test. 

OVPSD's distribution system average water age is expected to be below the 30-day simulation period, 
though this has not been formally quantified as part of this evaluation. Given this, the hold study 
projections represent a conservative upper bound on TTHM formation potential under normal 
operating conditions. The low TOC content of OVPSD's source water is consistent with conditions 
observed across the Tahoe-Truckee region, where no chlorinated groundwater system has recorded a 
TTHM or HAA5 MCL violation based on the data reviewed in Section 4. Those regional results provide 
additional context for interpreting the hold study findings, and suggest that DBP formation following 
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chlorination of OVPSD's water supply would be expected to remain well within regulatory limits. 
Water from Well 5R was not included in the hold study sample but has similar source water quality 
characteristics to Wells 1R, 2R, and 3; comparable DBP formation potential would be expected when 
Well 5R is incorporated into full-system chlorination. 

It is possible that upon initial startup of continuous chlorination, a temporary elevation in DBP 
concentrations is possible due to the mobilization of organic material accumulated in biofilms on 
pipe and tank walls. The significance of this effect is difficult to predict in advance and would depend 
on the condition of system infrastructure at the time chlorination is initiated. Annual flushing 
conducted by District staff reduces the accumulation of organic material in the distribution system 
and is expected to moderate this effect. The regional survey findings - where established chlorinated 
systems in the Tahoe-Truckee area consistently report very low DBP concentrations - suggest that 
long-term DBP formation in OVPSD's system would similarly stabilize at low levels once any initial 
transition period has passed.
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7.0 Chlorination Facilities — Conceptual Design and Costs 
This section presents the conceptual design for continuous chlorination at the four OVPSD facilities 
identified for chemical feed and monitoring: Well Site 2R, Well Site 5R, the Zone 3 Booster Station and 
Horizontal Well Nos. 1 & 2. Conceptual layout of the facilities is presented and will need to be 
confirmed as part of the detailed design of the systems. 

7.1 Design Approach and Assumptions 
Sodium hypochlorite (NaOCl, 12.5% concentration) will be used as the disinfectant at all four sites. 
This form of chlorine is widely used in small and medium water systems, is commercially available in 
the Tahoe region and does not require specialized handling equipment beyond standard chemical 
feed and storage improvements. Caustic soda is currently stored and dosed at both the Well 2R and 
5R sites. The sodium hypochlorite should be stored in a separate containment area to prevent the 
chemicals from mixing in the event of a spill. 

The chemical feed systems will operate on a flow-paced basis at Well Sites 2R and 5R, using the 
existing flow meter signal to adjust pump speed in proportion to flow while maintaining a fixed 
operator-set dose. The Zone 3 Booster Station chlorine feed system is controlled on a simple on/off 
basis tied to booster pump operation. Monitoring and control points are integrated into the existing 
SCADA system where available, allowing remote monitoring and adjustment of residual readings, 
pump status, and speed settings; the horizontal wells are the one exclusion. Improvements at each 
site are summarized below. 

7.2 Well Site 2R — Chlorination System (Wells 1R, 2R, 3) 
Well Site 2R serves as the primary collection point for water produced by Wells 1R, 2R, and 3, which 
discharge into a common manifold before entering the distribution system. This site has been 
previously configured for chlorination as part of a project completed in 2011.  Facilities already in 
place include the chemical storage containment basin for secondary storage and conduits for the 
wiring and chemical feed tubing. Table 7-1 includes design criteria for the system. 

The chlorine feed system would be installed within the designated containment area, physically 
separated from the existing caustic soda feed equipment. A single flow meter on the common 
manifold will provide the flow signal for dose pacing. A Hach CL17 colorimetric free chlorine analyzer 
would continuously monitor residual at the point of application. Analyzer sample water will be 
discharged to the sanitary sewer adjacent to the site. Discharge from the analyzer will be 
approximately 200 to 300 gallons per day from the instrument. 

Chemical Feed Pump. The existing caustic feed system equipment is manufactured by ProMinent 
Pump. This brand is a reliable brand with good support. For consistency, ProMinent Pump was 
considered for this installation. Pre-manufactured skids are available that include: 
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• Strainer 
• Backpressure valve 
• Pressure gauges 
• Pulsation dampener 
• Pressure relief valve 
• Calibration column 
• Pump(s) (simplex and duplex are available) 

 
Pre-manufactured skids are built at the factory on a mounting system. All the equipment is laid out 
neatly and includes all the appurtenances necessary. The ProMinent equipment package and quote 
are included in Appendix C. Simplex or duplex systems are available. Determination of the layout and 
preferred configuration can be made during detailed design. If a simplex configuration is utilized, 
keeping a spare pump on hand is recommended. 

An optional flow monitor is also available and recommended on the chemical feed pump discharge. 
A pump malfunction or equipment failure or loss of prime would trigger an alarm notifying operations 
staff of a low flow condition which would underdose the chlorine in the system. 

Mounting the pumps above the tank is recommended to avoid numerous penetrations in the 
chemical storage tank. Suction lifts from a tank up to the pump can cause issues maintaining prime 
to pump, but routine maintenance such as switching out the suction tubing, cleaning the strainer and 
ball checks minimize the problem. Figure 7-1 includes a conceptual layout of the equipment. 

Chemical Storage Tank. The 120-gallon, double-contained tank is manufactured by Snyder 
Industries. The tank measures 34 inches in diameter by 49 inches in height and includes a 14-inch-
diameter hatch. Opaque tanks are recommended for sodium hypochlorite to limit light exposure and 
reduce chemical degradation. A vent line will be routed from the tank to an exterior discharge point to 
minimize corrosion in the building from off-gassing. The inner tank and outer tanks are constructed of 
high-density linear polyethylene and are NSF/ANSI 61 compliant. 

Although Well Site 2R was previously configured with a concrete secondary containment basin, a 
double-wall storage tank is still recommended for the hypochlorite system. The existing chemical 
storage area consists of a concrete containment basin with a fiberglass grating deck. The proposed 
hypochlorite tanks are relatively small in relation to the available containment footprint, which 
presents an opportunity for a practical installation arrangement. 

A concrete pedestal would be poured within the containment basin, sized to support the tank at an 
elevation such that a portion of the tank projects above the grating deck. The grating would be cut to 
accommodate the tank diameter, with the tank seated through the opening and bearing on the 
pedestal below. This configuration offers two advantages. First, it provides a convenient and secure 
attachment point for seismic restraints at the grating elevation. Second, raising the pump skid to 
approximately chest height improves operator access for routine maintenance, chemical 
connections, and pump inspection. 
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Sodium hypochlorite is typically delivered in 5-gallon cube containers, 30 or 53-gallon drums, 275-
330 gallons totes or bulk tank truck deliveries. For the purpose of this study utilizing drums and a 
drum pump to transfer sodium hypochlorite to the tanks is envisioned. A drum-dolly would be useful. 

An ultrasonic level sensor is recommended for monitoring the level in the tanks. A scale would be 
complicated due to the seismic restraint system that would place a variable load on the tank. 
Flowline EchoPod or Endress + Hauser Prosonic units would be applicable. 

 

  



6" FROM
WELL R3

6" FROM
WELL R1

NEW 120 GAL SODIUM HYPOCHLORITE STORAGE

SINGLE PUMP SKID

DUPLEX PUMP SKID

FIGURE 7-1
OLYMPIC VALLEY PSD  WELL SITE 2R
SCALE: 1" = 5'
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Table 7-1- Well Site 2R — Chlorination System Design Criteria 

Parameter Design Value / Basis 

System description 

Water source Wells 1R, 2R, and 3 — combined discharge to common manifold 

Disinfectant Sodium hypochlorite (NaOCl), 12.5% trade concentration 

Site status Previously configured for continuous chlorination — double-containment 
basin and chemical feed piping provisions in place 

Flow criteria 

Maximum month demand 9.8 MG/month 

Maximum day demand 515,000 gallons/day 

Maximum instantaneous flow (Max Q) 875 gpm — Wells 1R, 2R and 3 pumping simultaneously 

Flow metering for dose control Single common manifold flow meter 

Dose design 

Target applied dose 0.5 mg/L free chlorine – adjustable 

Max Chem Feed(b)  

Based on Historical Max Day @ 12 hrs of 
runtime and 1 mg/L 

20 ml/min  

Based on Max Output of 875 gpm @ 1 
mg/L 

50 ml/min  

Dose control method Flow-paced — pump speed varies proportionally with manifold flow meter 
signal; fixed dose set point 

Remote dose adjustment Yes — via SCADA 

Chemical storage 

Maximum monthly NaOCl consumption 
(12.5%) 

90 gallons/month 

Storage volume (nominal) 120 gallons 

Storage basis 30-day supply at maximum month consumption 

Tank type HDPE, within existing double-containment basin 

Secondary containment volume(a) ≥110% of tank volume 

Seismic restraint Tank tie-downs per California CBC 

Chemical feed pump 

Pump type Variable-speed peristaltic or diaphragm metering pump 

Number of pumps 1 duty; 1 standby (confirm in detailed design) 

Speed control signal 4–20 mA from manifold flow meter 

Chlorine Residual Analyzer 

Hach Cl 17 with SC200 Colorimetric – discharge sample water to sanitary sewer 
a) Notes: A dual containment tank is recommended due to seismic restraint requirement which is not available on the single wall tanks 

from the manufacturer. 
b) Anticipated target does is 0.5 mg/L; design based on 1 mg/L to provide operational flexibility. 
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7.3 Well Site 5R — Chlorination System 
Well Site 5R is a standalone site with one variable frequency drive (VFD) well pump. The site is space-
constrained, and the existing caustic soda feed system occupies the same equipment room. The 
conceptual design provides for installation of a hypochlorite storage tank and chemical feed pump, 
with physical separation from the caustic soda system. The specific separation arrangement — 
whether by partition, dedicated secondary containment, or spatial segregation — would be 
confirmed during detailed design in coordination with applicable fire code. A Hach CL17 colorimetric 
free chlorine analyzer will monitor residual, with sample discharge to the existing sanitary sewer. A 
new sampling location will be necessary downstream of the injection point to allow for mixing for a 
representative sample. The OVPSD plans to add the ability of flow-pace using the flow meter signal as 
part of the SCADA upgrades project. 

Chemical Feed Pump. The pumping equipment for Well Site 5R would be similar to that described 
for Well Site 2R. The space limitations at Well Site 5R may preclude the use of a duplex pump layout. 
In which case a simplex system could be installed with a spare pump kept on hand that could be 
easily switched out if the chemical feed pump failed. A conceptual equipment layout is included in 
Figure 7-2. 

Chemical Storage Tank. The 60-gallon, double-contained tank is manufactured by Snyder 
Industries. The tank measures 26 inches in diameter by 41 inches in height and includes a 14-inch-
diameter hatch. A vent line would be routed from the tank to an exterior discharge point to minimize 
corrosion in the building from off-gassing. The inner tank and outer tanks are constructed of high-
density linear polyethylene and is NSF/ANSI 61 compliant. 

A concrete pad to elevate the tank would aid in housekeeping along with a 6-8-inch curb around to 
ensure any leaks from the caustic storage and feed equipment do not mix with the sodium 
hypochlorite. The existing caustic storage tank piping will need to be modified and worked out during 
detailed design. 

An ultrasonic level sensor is recommended for monitoring the level in the tank, similar to Well Site 
2R. 

  



NEW SODIUM HYPOCHLORITE TANK
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FIGURE 7-2
OLYMPIC VALLEY PUBLIC SERVICE DISTRICT 
WELL SITE 5R
SCALE 1" = 2'
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Table 7-2 - Well Site 5R - Chlorination System Design Criteria 

Parameter Design Value / Basis 

System description 

Water source Well 5R — standalone facility with VFD pump 

Disinfectant Sodium hypochlorite (NaOCl), 12.5% trade concentration 

Site status Space-constrained; chemical storage and feed to be installed 
within existing equipment room with physical separation from 
existing chemical system 

Flow criteria 

Maximum month demand 5.0 MG/month 

Maximum day demand 350,000 gallons/day 

Maximum instantaneous flow (Max Q) 425 gpm 

Flow metering for dose control VFD pump flow meter 

Dose design 

Target applied dose 0.5 mg/L free chlorine – adjustable 

Max Chem Feed  

Based on Historical Max Day @ 12 
hrs of runtime and 1 mg/L 

13 ml/min 

Based on Max Output of 425 gpm @ 
1 mg/L 

24 ml/min 

Dose control method Flow-paced — pump speed varies proportionally with VFD flow 
meter signal; fixed dose set point 

Remote dose adjustment Yes — via SCADA 

Chemical storage 

Maximum monthly NaOCl consumption 
(12.5%) 

50 gallons/month 

Storage volume (nominal) 60 gallons 

Storage basis 30-day supply at maximum month consumption 

Tank type HDPE, within new double-containment basin 

Secondary containment volume ≥110% of tank volume 

Seismic restraint Tank tie-downs per California CBC 

Chemical feed pump 

Pump type Variable-speed peristaltic or diaphragm metering pump 

Number of pumps 1 duty; 1 standby (confirm in detailed design) 

Speed control signal 4–20 mA from manifold flow meter 

Chlorine Residual Analyzer 

Hach Cl 17 with SC200 Colorimetric – discharge sample water to sanitary sewer 
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7.4 Horizontal Well Nos. 1 & 2 
The existing horizontal wells are currently used as a stand-by source of water for the system. 
Improvements to provide chlorination when the wells are operated are identified below. Minimal 
controls are proposed at this time and they will not be integrated into the SCADA system. Operation 
will be simplified and basic on/off controls are proposed with manual measurement of the chlorine 
residual. Consideration should be given to integrating the chlorination system into the SCADA system 
and adding an analyzer if the horizontal wells will be used more frequently in the future. 

Chemical Feed Pump. A ProMinent diaphragm pump with a capacity of 3 to 5 ml/min (0.05 gph) 
would be needed assuming sodium hypochlorite is fed at 100-percent strength. ProMinent has a 
number of pumps within this capacity range. The pump will be started manually and operated at a 
constant rate to provide the desired dose. The chemical pump would be mounted on a stand located 
in a hot-box with insulation and a small heater. Use of a fiberglass type enclosure with a with flip top 
lid would prevent corrosion and allow for easy access to the equipment (including the chlorine as 
discussed below). Hubble Power Systems manufactures several models – the HB3000 is 35”W x 44”L 
x 35”H and would likely be adequately sized and configured for operation and maintenance activities. 
Confirmation of the size and configuration of the enclosure should be made during design of the 
facilities. 

Chemical Storage. Storage would be minimal due to the limited space in the pump station. Less 
than 1 gallon per day of sodium hypochlorite would be needed to dose at 1 mg/L. A five-gallon cube 
would provide plenty of storage and be easy to manage by operators. The suction line would extend 
directly into the container. Venting the container to the outside is not necessary due to the limited 
use. The chlorine container would be set on a spill-tray to contain any liquid chlorine leaks. 

Chlorine Analyzer. No chlorine analyzer is proposed for this site. The horizontal wells are rarely 
operated and provide a stand-by source for additional capacity. Operators would collect grab 
samples at a new sampling station that would be installed about 20-feet from the injection point. If an 
analyzer were to be needed in the future, a zero discharge type instrument would be necessary due to 
a lack of sanitary sewer to dispose of the sample water. A non-discharge type unit is discussed in 
Section 7.5 for the Zone 3 Booster Pump chlorination system. 

7.5 Zone 3 Booster Station — Chlorine Monitoring and Emergency Injection 
The Zone 3 Booster Station pumps water from Zone 2 up into the Zone 3 Tank. The Zone 3 Tank is 
located at the far end of the distribution system. Water entering this zone will have already been 
chlorinated at the Well 2R/5R sites; however, the chlorine residual may decay to a low enough level 
through the system to necessitate re-chlorination. A chlorine analyzer is required in the pump station 
to monitor the chlorine residual. Boosting chlorine at this site is not anticipated to be necessary 
often, so a small simple temporary system is recommended. Improvements are described below. 

Chemical Feed Pump. A ProMinent diaphragm pump with a capacity of 3 to 5 ml/min (0.05 gph) 
would be needed assuming sodium hypochlorite is fed at 100-percent strength. ProMinent has a 
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number of pumps within this capacity range. The pump would be set to start when the booster pump 
starts, and water is being pumped to the Zone 3 tank. This could be accomplished through SCADA or 
simply an outlet that energizes when the booster pump starts that energizes the chemical feed pump. 
The chemical pump would be mounted on a shelf with the suction line extending down to the storage 
container and the discharge to a saddle with an injection quill on the outlet line. All the equipment 
would be installed inside the pump station to avoid freezing. 

Chemical Storage. Storage would be minimal due to the limited space in the pump station. Less 
than 1 gallon per day of sodium hypochlorite would be needed to dose at 1 mg/L. A five-gallon cube 
would provide plenty of storage and be easy to manage by operators. The suction line would extend 
directly into the container. Venting the container to the outside is not necessary due to the limited 
use. The chlorine container would be set on a spill-tray to contain any liquid chlorine leaks. 

Chlorine Analyzer. There is no sewer to discharge sample water; therefore, a zero-discharge analyzer 
is necessary. Halogen Systems (Reno, NV) manufactures an inline probe for chlorine. The unit 
continuously monitors residual on the pump discharge. When the booster pumps are off, the probe 
sees static water and residual will drift; low and high chlorine alarms are locked out when the booster 
pump(s) is off to prevent nuisance alarms. Once flow through the pump station begins the analyzer 
and alarms would be active. The manufacturer confirmed that installing the probe in a pipe with 
intermittent flow is not a problem for the accuracy and longevity of the probe. 

Chlorine feed at Zone 3 is intended as a contingency boost capability rather than a continuous 
process. The conceptual design provides for a small hypochlorite supply - nominally a five-gallon 
container on a secondary containment pallet - with a peristaltic feed pump that activates when the 
booster pumps run. Given the infrequent anticipated use, permanent tank installation is not planned 
at this time. The dose will be set manually by the operator based on observed residual trends. This 
arrangement will be reviewed during detailed design.
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8.0 Capital and Operation and Maintenance Costs 
Capital and O&M costs associated with converting the system to full-time chlorination are presented 
in this section. Costs are considered budget level until detailed design of the facilities is complete. 
Soft costs for design and administration are included in the capital costs. A 20-percent contingency 
was included for capital costs, along with a 20-percent allowance for design, administration and 
construction management. 

8.1 Capital Costs 
Capital costs encompass administrative, engineering and construction costs for modifying existing 
systems and constructing the improvements. 

Administrative Costs 
Administrative costs associated with project implementation are included in the capital cost 
estimate as shown in Table 8-1. These include: 

• Cost of this study 
• Permit Amendment to DDW for modification of facilities 
• Engineering report to support the amendment 
• Updating the operations plan to incorporate full-time chlorination and creation of a DBP Siting 

and Sampling Plan 

Table 8-1 - Administrative Costs 

 

Well Site 2R Capital costs 
Capital costs for the improvements at Well 2R are included in Table 8-2. The capital cost is based on 
outsourcing the construction of the work to a private contractor and assuming a crew is onsite for 2.5 
days and assisted by OVPSD staff for approximately 20-hours. The estimated cost is $74,000. 

Item Cost
Chlorination Study(a) 20,000$        
Permit Amendment 1,000$          
Engineering Report 5,000$          
Plan Updates

DBP Siting and Sampling Plan 1,000$          
Update Operations Plan 5,000$          

Notes: 32,000$        
    (a) Current chlorination evaluation study.
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Table 8-2 - Well Site 2R Capital Costs 

 

Well Site 5R Capital costs 
Capital costs for the improvements at Well 5R are included in Table 8-3. The capital cost is based on 
outsourcing the construction of the work to a private contractor and assuming a crew is onsite for 2 
days and assisted by OVPSD staff for approximately 12-hours. The estimated cost is approximately 
$71,000. 

Table 8-3 - Well Site 5R Capital Costs 

 

Item Quantity Units Unit Price Cost Ext 
Equipment

Prominent Chemical Feed Skid w/ Flow Sensor 1                 EA 19,038$  19,100$                 
Chlorine Analyzer Hach CL17/SC200 1                 EA 8,624$     8,700$                    
120 gal Double Contained Storage Tank w/Stand 1                 EA 5,951$     6,000$                    
Ultrasonic Level 1                 LS 710$         800$                        
Injector and Tubing 1                 EA 2,000$     2,000$                    
SCADA Integration 1                 LS 5,000$     5,000$                    

Labor -$                         
Contractor 2.5             Day 3,000$     7,500$                    
Staff 2.5             Day 640$         1,600$                    

50,700$                 
10,200$                 
60,900$                 
13,000$                 

Total 73,900$                 
Notes:
a) 20-Cities ENR August 2026 - 14,350

b) Equipment includes tax, shipping and 10-percent mark-up
c) Assumed 20-hours of staff time at $80/hr

Construction Total
Contingency @ 20% 

Total with Contingency 
20-Percent - Administrative, Engineering, Construction Management, and Permitting 

Item Quantity Units Unit Price Cost Ext 
Equipment

Prominent Chemical Feed Skid w/ Flow Sensor 1                 EA 19,038$  19,100$                 
Chlorine Analyzer Hach CL17/SC200 1                 EA 8,624$     8,700$                    
60 gal Double Contained Storage Tank w/Stand 1                 EA 5,951$     6,000$                    
Ultrasonic Level 1                 LS 710$         800$                        
Injector and Tubing 1                 EA 2,000$     2,000$                    
SCADA Integration 1                 LS 5,000$     5,000$                    

Labor -$                         
Contractor 2.0             Day 3,000$     6,000$                    
Staff 1.5             Day 640$         1,000$                    

48,600$                 
9,800$                    

58,400$                 
12,000$                 

Total 70,400$                 
Notes:
a) 20-Cities ENR August 2026 - 14,350

b) Equipment includes tax, shipping and 10-percent mark-up
c) Assumed 20-hours of staff time at $80/hr

Construction Total
Contingency @ 20% 

Total with Contingency 
20-Percent - Administrative, Engineering, Construction Management, and Permitting 
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Horizontal Well Nos. 1 & 2 

Capital costs for the improvements at the wells are included in Table 8-4. Chlorine would be added 
when the horizontal wells are placed in service. No permanent storage facilities are planned; sodium 
hypochlorite would be stored in a 5-gallon cube. 

Table 8-4 - Horizontal Well Nos. 1 & 2 

 

 

Zone 3 Booster Pump Station 
Capital costs for the improvements at the Zone 3 Booster Pump Station are included in Table 8-5. 
Addition of chlorine at the pump station would be as needed if low chlorine residuals at the far end of 
the system drop below the desired concentration. No permanent storage facilities are planned; 
sodium hypochlorite would be stored in 5-gallon cubes and sit in a containment tray to capture any 
spills. The estimated cost for the installation of the equipment is $36,000. 

Item Quantity Units Unit Price Cost Ext 
Equipment

Prominent Chemical Feed Pump 1                 EA 3,311$     3,400$     
Spill Tray 1                 EA 250$         250$         
Enclosure 1                 EA 10,260$  10,300$  
Injector and Tubing 1                 EA 1,000$     1,000$     
Sample Station 1                 EA 5,000$     5,000$     
Feed Line - approx 120' 1                 EA 3,000$     3,000$     

Labor
Contractor (Feed line and sampling station installation) 1                 Day 8,000$     8,000$     
Staff 1                 Day 640$         700$         

31,650$  
6,400$     

38,050$  
8,000$     

Total 46,050$  
Noes:

a) 20-Cities ENR August 2026 - 14,350

b) Equipment includes tax, shipping and 10-percent mark-up
c) Assumed 20-hours of staff time at $80/hr

Construction Total
Contingency @ 20% 

Total with Contingency 
20-Percent - Administrative, Engineering, Construction Management, and Permitting 
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Table 8-5 - Zone 3 Booster Pump Capital Cost 

 

 

The total estimated capital cost, including the one-time administrative costs, for the improvements is 
$260,000 to retrofit the sites for full-time chlorination. 

8.2 Operation and Maintenance Costs 
Costs associated with operation and maintenance are estimated in this section on an annual basis. 
Primary O&M duties consist of the following: 

• Chemical purchases 
• Reagents for instruments 
• Laboratory costs for additional water quality testing 
• Increased labor for operating and maintaining the sodium hypochlorite systems. 

A summary of each of the components and assumptions are presented below and Table 8-6 includes 
a summary of O&M costs. 

Chemical Costs 
The chemical use depends on the total amount of water produced and the dosage. To estimate 
chemical use the production data from 2023 to 2025 was used and ranged from 98 to 104 Mgal of 
water produced. Chemical dose is based on a nominal concentration of 0.5 mg/L of chlorine and 
would vary in direct proportion of the dose.  Thatcher Chemical quoted a price of $10.50 per gallon 
when purchasing 53 gallon drum of 12.5-percent sodium hypochlorite. 

Item Quantity Units Unit Price Cost Ext 
Equipment

Prominent Chemical Feed Pump w/ Flow Sensor 1                 EA 3,311$     3,400$                    
Spill Tray 1                 EA 250$         250$                        
Chlorine Analyzer Halogen Non-Discharge Probe 1                 EA 10,879$  10,900$                 
Injector and Tubing 1                 EA 1,000$     1,000$                    
Misc Fittings for Chlorine Probe 1                 LS 500$         500$                        
SCADA Integration 1                 LS 5,000$     5,000$                    

Labor -$                         
Contractor 1.0             Day 3,000$     3,000$                    
Staff 1.0             Day 640$         700$                        

24,750$                 
5,000$                    

29,750$                 
6,000$                    

Total 35,750$                 
Noes:
a) 20-Cities ENR June 2026 - 14,350

b) Equipment includes tax, shipping and 10-percent mark-up
c) Assumed 20-hours of staff time at $80/hr

Construction Total
Contingency @ 20% 

Total with Contingency 
20-Percent - Administrative, Engineering, Construction Management, and Permitting 
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Monitoring/Laboratory Costs 
Quarterly DBP sampling for TTHM and HAA5 would be required. If results are less than half of the 
MCL, the OVPSD could request reduced sampling. If approved by the DDW the sampling frequency 
could be reduced to once per year. A unit cost of $300 per test was used each quarter. 

The online chlorine analyzers at Well 2R and 5R will require reagents from Hach. The current cost is 
$90/month for each site.  The analyzer at the Zone 3 Site would require annual probe replacement at a 
cost of $1,200 per year. 

Labor Costs 
Operations staff would be required to operate and maintain the chlorine injection systems including 
filling chemicals, calibrating and verifying equipment and maintaining the pumps and storage 
facilities. Some additional time would also be necessary for testing and reporting water quality. An 
average of two hours per week is estimated. Existing staff will be able to complete the additional 
labor, and no additional labor costs are anticipated for annual operation and maintenance. 

Summary of Annual O&M Costs 
Table 8-6 includes a summary of the estimated O&M costs based on the assumptions presented 
above. 

Table 8-6  Estimated Annual Operation and Maintenance Costs 

 

Item Cost
Chemical Costs 6,000$           
Monitoring/Lab Costs -$                 
    Laboratory 1,200$           
    Reagents 3,400$           
Total 10,600$         
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Bench-Top Testing Laboratory Results 



Reported:

Olympic Valley P.S.D

06/09/26  14:31

Received:

Work Order:

05/28/26  15:56

Sample

Results

System Number:

GIE1382

3110020Non Compliance Chemical

PO Box 2026

Olympic Valley, CA  96146

Term and Qualifier Definitions 

Item Definition

ND       None detected at or above the reporting limit

Field testing falls outside the scope of laboratory accreditation, and no certification is available for such activities. Accordingly, CEI 

cannot validate or endorse any field testing results conducted by non-CEI personnel.
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Reported: 06/09/26  14:31 Work Order: GIE1382Client Name: Olympic Valley P.S.D

Subcontracted Analyses

Sample Site:  

Sample Number

Date Collected: 

Collected by: 

Source Type:  Title 22 Designation:

Well 1 Treated Initial

GIE1382-01

5/18/2026   8:30:00AM

NM

Analyzing Laboratory: 49er Water Report with Method References attached.

Analysis Total Organic Carbon (TOC)

Sample Site:  

Sample Number

Date Collected: 

Collected by: 

Source Type:  Title 22 Designation:

6-HR

GIE1382-02

5/18/2026   2:30:00PM

NM

Analyzing Laboratory: BSK Laboratory Report with Method References attached.

Analysis Trihalomethanes (THMs)

Analysis Haloacetic Acids (HAA5s)

Sample Site:  

Sample Number

Date Collected: 

Collected by: 

Source Type:  Title 22 Designation:

12-HR

GIE1382-03

5/18/2026   8:30:00PM

NM

Analyzing Laboratory: BSK Laboratory Report with Method References attached.

Analysis Trihalomethanes (THMs)

Analysis Haloacetic Acids (HAA5s)

Sample Site:  

Sample Number

Date Collected: 

Collected by: 

Source Type:  Title 22 Designation:

1-DAY

GIE1382-04

5/19/2026   8:30:00AM

NM

Analyzing Laboratory: BSK Laboratory Report with Method References attached.

Analysis Trihalomethanes (THMs)

Analysis Haloacetic Acids (HAA5s)

Sample Site:  

Sample Number

Date Collected: 

Collected by: 

Source Type:  Title 22 Designation:

3-DAY

GIE1382-05

5/21/2026   8:30:00AM

NM

Analyzing Laboratory: BSK Laboratory Report with Method References attached.

Analysis Trihalomethanes (THMs)

Analysis Haloacetic Acids (HAA5s)

Sample Site:  

Sample Number

Date Collected: 

Collected by: 

Source Type:  Title 22 Designation:

7-DAY

GIE1382-06

5/25/2026   8:30:00AM

NM

Analyzing Laboratory: 49er Water Report with Method References attached.

Analysis Total Organic Carbon (TOC)
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Reported: 06/09/26  14:31 Work Order: GIE1382Client Name: Olympic Valley P.S.D

Analyzing Laboratory: BSK Laboratory Report with Method References attached.

Analysis Trihalomethanes (THMs)

Analysis Haloacetic Acids (HAA5s)

Sample Site:  

Sample Number

Date Collected: 

Collected by: 

Source Type:  Title 22 Designation:

305 Distribution

GIE1382-07

5/28/2026   8:00:00AM

NM

Analyzing Laboratory: BSK Laboratory Report with Method References attached.

Analysis Trihalomethanes (THMs)

Analysis Haloacetic Acids (HAA5s)

Michelle Harlin For Justin Smith

Laboratory Manager
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Thank you for using BSK Associates for your analytical testing needs.  In the following pages, you will 

find the test results for the samples submitted to our laboratory on 6/1/2026.  The results have been 

approved for release by our Laboratory Director as indicated by the authorizing signature below.

The samples were analyzed for the test(s) indicated on the Chain of Custody (see attached) and the 

results relate only to the samples analyzed.  BSK certifies that the testing was performed in 

accordance with the quality system requirements specified in the 2016 TNI Standard.  Any deviations 

from this standard or from the method requirements for each test procedure performed will be 

annotated alongside the analytical result or noted in the Case Narrative.  Unless otherwise noted, the 

sample results are reported on an �as received� basis.  

This certificate of analysis shall not be reproduced except in full, without written approval of the laboratory.

If additional clarification of any information is required, please contact your Client Services 

Representative, Sarah K. Guenther , at (916) 853-9293.

Thank you again for using BSK Associates.  We value your business and appreciate your loyalty .

Sincerely,

Cranmer Analytical Laboratory

Grass Valley, CA 95945

1188 E. Main St.

Dear Justin Smith,

Justin Smith

6/08/2026

SJF0041

RE: Report for SJF0041 General

Sarah K. Guenther,  Senior Project Manager

BSK Associates Sacramento

9332 Tech Center Dr, Suite 100

Sacramento, CA  95826

916.853.9293 (Main)

Invoice: SJ03701

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

SJF0041 FINAL 06082026  1336
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SJF0041

General

Case Narrative

Project and Report Details

Client: Cranmer Analytical Laboratory

Report To:

Project #:

Received: 6/01/2026 - 13:50

Justin Smith

Invoice To:

Invoice Attn:

Cranmer Analytical Laboratory

Michelle Harlin

Project PO#: -

Report Due: 6/15/2026

Invoice Details

GIE1382 - #3110020

Sample Receipt Conditions

Default CoolerCooler:

Temperature on Receipt ºC: 1.7

Containers Intact

COC/Labels Agree

Received On Ice

Sample(s) were received in temperature range.

Initial receipt at BSK-SAC

Data Qualifiers

The following qualifiers have been applied to one or more analytical results:

HT1.1 Holding time exceeded.  Sample was received at the lab with inadequate time remaining to meet the holding time.

HT1.3 Holding time exceeded.  Sample was analyzed past the holding time.

Recipient(s) Report Format

Report Distribution

CC:

Justin Smith FINAL.RPT

Reporting FINAL.RPT

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

SJF0041 FINAL 06082026  1336
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Certificate of Analysis

SJF0041
General

GIE1382 - #3110020

Sample Description: GIE1382-02  // 6-HR

Sample ID: SJF0041-01 05/18/2026 - 14:30

Sampled By: 

Grab

Client Drinking Water

Sample Date - Time:

Matrix:

Sample Type:

BSK Associates Laboratory Fresno

Organics

ResultAnalyte RL Prepared Analyzed
RL

MultUnitsMethod Batch Qual

Trihalomethanes by GC-MS Analysis Qualifier(s):  HT1.3 

0.50Bromodichloromethane 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Bromoform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Chloroform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Dibromochloromethane 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Total Trihalomethanes ND ug/L

Surrogate: 1,2-Dichlorobenzene-d4 Acceptable range:  70-130 %103 %EPA 524.4

Surrogate: Methyl tert-butyl ether-d3 Acceptable range:  70-130 %92 %EPA 524.4

Surrogate: Bromofluorobenzene Acceptable range:  70-130 %99 %EPA 524.4

Haloacetic Acids by GC-MS Analysis Qualifier(s):  HT1.1 

1.0Dibromoacetic Acid (DBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Dichloroacetic Acid (DCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Monobromoacetic Acid (MBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Monochloroacetic Acid (MCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Trichloroacetic Acid (TCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Total Haloacetic Acids ND ug/L

Surrogate: 2-Bromobutanoic Acid Acceptable range:  70-130 %120 %EPA 552.3

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

SJF0041 FINAL 06082026  1336
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Certificate of Analysis

SJF0041
General

GIE1382 - #3110020

Sample Description: GIE1382-03  // 12-HR

Sample ID: SJF0041-02 05/18/2026 - 20:30

Sampled By: 

Grab

Client Drinking Water

Sample Date - Time:

Matrix:

Sample Type:

BSK Associates Laboratory Fresno

Organics

ResultAnalyte RL Prepared Analyzed
RL

MultUnitsMethod Batch Qual

Trihalomethanes by GC-MS Analysis Qualifier(s):  HT1.3 

0.50Bromodichloromethane 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Bromoform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Chloroform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Dibromochloromethane 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Total Trihalomethanes ND ug/L

Surrogate: 1,2-Dichlorobenzene-d4 Acceptable range:  70-130 %103 %EPA 524.4

Surrogate: Methyl tert-butyl ether-d3 Acceptable range:  70-130 %103 %EPA 524.4

Surrogate: Bromofluorobenzene Acceptable range:  70-130 %98 %EPA 524.4

Haloacetic Acids by GC-MS Analysis Qualifier(s):  HT1.1 

1.0Dibromoacetic Acid (DBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Dichloroacetic Acid (DCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Monobromoacetic Acid (MBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Monochloroacetic Acid (MCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Trichloroacetic Acid (TCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Total Haloacetic Acids ND ug/L

Surrogate: 2-Bromobutanoic Acid Acceptable range:  70-130 %119 %EPA 552.3

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.

SJF0041 FINAL 06082026  1336
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Certificate of Analysis

SJF0041
General

GIE1382 - #3110020

Sample Description: GIE1382-04  // 1-DAY

Sample ID: SJF0041-03 05/19/2026 - 08:30

Sampled By: 

Grab

Client Drinking Water

Sample Date - Time:

Matrix:

Sample Type:

BSK Associates Laboratory Fresno

Organics

ResultAnalyte RL Prepared Analyzed
RL

MultUnitsMethod Batch Qual

Trihalomethanes by GC-MS Analysis Qualifier(s):  HT1.3 

0.50Bromodichloromethane 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Bromoform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Chloroform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Dibromochloromethane 06/03/26 06/03/26AJF04140.57 1ug/LEPA 524.4

0.50Total Trihalomethanes 0.57 ug/L

Surrogate: 1,2-Dichlorobenzene-d4 Acceptable range:  70-130 %104 %EPA 524.4

Surrogate: Methyl tert-butyl ether-d3 Acceptable range:  70-130 %103 %EPA 524.4

Surrogate: Bromofluorobenzene Acceptable range:  70-130 %95 %EPA 524.4

Haloacetic Acids by GC-MS Analysis Qualifier(s):  HT1.1 

1.0Dibromoacetic Acid (DBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Dichloroacetic Acid (DCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Monobromoacetic Acid (MBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Monochloroacetic Acid (MCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Trichloroacetic Acid (TCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Total Haloacetic Acids ND ug/L

Surrogate: 2-Bromobutanoic Acid Acceptable range:  70-130 %115 %EPA 552.3

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Certificate of Analysis

SJF0041
General

GIE1382 - #3110020

Sample Description: GIE1382-05  // 3-DAY

Sample ID: SJF0041-04 05/21/2026 - 08:30

Sampled By: 

Grab

Client Drinking Water

Sample Date - Time:

Matrix:

Sample Type:

BSK Associates Laboratory Fresno

Organics

ResultAnalyte RL Prepared Analyzed
RL

MultUnitsMethod Batch Qual

Trihalomethanes by GC-MS

0.50Bromodichloromethane 06/03/26 06/03/26AJF04140.68 1ug/LEPA 524.4

0.50Bromoform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Chloroform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Dibromochloromethane 06/03/26 06/03/26AJF04140.88 1ug/LEPA 524.4

0.50Total Trihalomethanes 1.6 ug/L

Surrogate: 1,2-Dichlorobenzene-d4 Acceptable range:  70-130 %103 %EPA 524.4

Surrogate: Methyl tert-butyl ether-d3 Acceptable range:  70-130 %103 %EPA 524.4

Surrogate: Bromofluorobenzene Acceptable range:  70-130 %98 %EPA 524.4

Haloacetic Acids by GC-MS

1.0Dibromoacetic Acid (DBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Dichloroacetic Acid (DCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Monobromoacetic Acid (MBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Monochloroacetic Acid (MCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Trichloroacetic Acid (TCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Total Haloacetic Acids ND ug/L

Surrogate: 2-Bromobutanoic Acid Acceptable range:  70-130 %117 %EPA 552.3

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Certificate of Analysis

SJF0041
General

GIE1382 - #3110020

Sample Description: GIE1382-06  // 7-DAY

Sample ID: SJF0041-05 05/25/2026 - 08:30

Sampled By: 

Grab

Client Drinking Water

Sample Date - Time:

Matrix:

Sample Type:

BSK Associates Laboratory Fresno

Organics

ResultAnalyte RL Prepared Analyzed
RL

MultUnitsMethod Batch Qual

Trihalomethanes by GC-MS

0.50Bromodichloromethane 06/03/26 06/03/26AJF04140.92 1ug/LEPA 524.4

0.50Bromoform 06/03/26 06/03/26AJF04140.68 1ug/LEPA 524.4

0.50Chloroform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Dibromochloromethane 06/03/26 06/03/26AJF04141.1 1ug/LEPA 524.4

0.50Total Trihalomethanes 2.7 ug/L

Surrogate: 1,2-Dichlorobenzene-d4 Acceptable range:  70-130 %103 %EPA 524.4

Surrogate: Methyl tert-butyl ether-d3 Acceptable range:  70-130 %86 %EPA 524.4

Surrogate: Bromofluorobenzene Acceptable range:  70-130 %98 %EPA 524.4

Haloacetic Acids by GC-MS

1.0Dibromoacetic Acid (DBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Dichloroacetic Acid (DCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Monobromoacetic Acid (MBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Monochloroacetic Acid (MCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Trichloroacetic Acid (TCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Total Haloacetic Acids ND ug/L

Surrogate: 2-Bromobutanoic Acid Acceptable range:  70-130 %116 %EPA 552.3

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Certificate of Analysis

SJF0041
General

GIE1382 - #3110020

Sample Description: GIE1382-07  // 305 Distribution

Sample ID: SJF0041-06 05/28/2026 - 08:00

Sampled By: 

Grab

Client Drinking Water

Sample Date - Time:

Matrix:

Sample Type:

BSK Associates Laboratory Fresno

Organics

ResultAnalyte RL Prepared Analyzed
RL

MultUnitsMethod Batch Qual

Trihalomethanes by GC-MS

0.50Bromodichloromethane 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Bromoform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Chloroform 06/03/26 06/03/26AJF0414ND 1ug/LEPA 524.4

0.50Dibromochloromethane 06/03/26 06/03/26AJF04140.73 1ug/LEPA 524.4

0.50Total Trihalomethanes 0.73 ug/L

Surrogate: 1,2-Dichlorobenzene-d4 Acceptable range:  70-130 %102 %EPA 524.4

Surrogate: Methyl tert-butyl ether-d3 Acceptable range:  70-130 %100 %EPA 524.4

Surrogate: Bromofluorobenzene Acceptable range:  70-130 %99 %EPA 524.4

Haloacetic Acids by GC-MS

1.0Dibromoacetic Acid (DBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Dichloroacetic Acid (DCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Monobromoacetic Acid (MBAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Monochloroacetic Acid (MCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

1.0Trichloroacetic Acid (TCAA) 06/03/26 06/04/26AJF0412ND 1ug/LEPA 552.3

2.0Total Haloacetic Acids ND ug/L

Surrogate: 2-Bromobutanoic Acid Acceptable range:  70-130 %117 %EPA 552.3

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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SJF0041

General

Organics Quality Control Report

BSK Associates Laboratory Fresno

 Analyte Result Units Level

Spike

Result %REC Limits RPD Limit QualRL

Source %REC RPD Date

Analyzed

Batch: AJF0414 Prepared: 6/3/2026

Analyst:  JIRPrep Method: no prep-volatiles

EPA 524.4 - Quality Control

Blank (AJF0414-BLK1)

Bromodichloromethane ND ug/L0.50 06/03/26

Bromoform ND ug/L0.50 06/03/26

Chloroform ND ug/L0.50 06/03/26

Dibromochloromethane ND ug/L0.50 06/03/26

Total Trihalomethanes ND ug/L0.50 06/03/26

70-130Surrogate: 1,2-Dichlorobenzene-d4 10351 50 06/03/26

70-130Surrogate: Methyl tert-butyl ether-d3 9146 50 06/03/26

70-130Surrogate: Bromofluorobenzene 10351 50 06/03/26

Duplicate (AJF0414-DUP1), Source: BJF0025-01

30Bromodichloromethane ND ug/L0.50 ND 06/03/26

30Bromoform ND ug/L0.50 ND 06/03/26

30Chloroform ND ug/L0.50 ND 06/03/26

30Dibromochloromethane ND ug/L0.50 ND 06/03/26

70-130Surrogate: 1,2-Dichlorobenzene-d4 10352 50 06/03/26

70-130Surrogate: Methyl tert-butyl ether-d3 8442 50 06/03/26

70-130Surrogate: Bromofluorobenzene 9849 50 06/03/26

Matrix Spike (AJF0414-MS1), Source: BJF0025-02

50-15091Bromodichloromethane 109.1 ug/L0.50 ND 06/03/26

50-15089Bromoform 108.9 ug/L0.50 ND 06/03/26

50-15094Chloroform 109.4 ug/L0.50 ND 06/03/26

50-15088Dibromochloromethane 108.8 ug/L0.50 ND 06/03/26

70-130Surrogate: 1,2-Dichlorobenzene-d4 10251 50 06/03/26

70-130Surrogate: Methyl tert-butyl ether-d3 9648 50 06/03/26

70-130Surrogate: Bromofluorobenzene 10050 50 06/03/26

Batch: AJF0412 Prepared: 6/3/2026

Analyst:  RXDPrep Method: EPA 552.3

EPA 552.3 - Quality Control

Blank (AJF0412-BLK1)

Dibromoacetic Acid (DBAA) ND ug/L1.0 06/04/26

Dichloroacetic Acid (DCAA) ND ug/L1.0 06/04/26

Monobromoacetic Acid (MBAA) ND ug/L1.0 06/04/26

Monochloroacetic Acid (MCAA) ND ug/L2.0 06/04/26

Trichloroacetic Acid (TCAA) ND ug/L1.0 06/04/26

Total Haloacetic Acids ND ug/L2.0 06/04/26

70-130Surrogate: 2-Bromobutanoic Acid 10711 10 06/04/26

Duplicate (AJF0412-DUP1), Source: AJE3016-02

30Dibromoacetic Acid (DBAA) ND ug/L1.0 ND 06/04/26

301Dichloroacetic Acid (DCAA) 17 ug/L1.0 17 06/04/26

30Monobromoacetic Acid (MBAA) ND ug/L1.0 ND 06/04/26

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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SJF0041

General

Organics Quality Control Report

BSK Associates Laboratory Fresno

 Analyte Result Units Level

Spike

Result %REC Limits RPD Limit QualRL

Source %REC RPD Date

Analyzed

Batch: AJF0412 Prepared: 6/3/2026

Analyst:  RXDPrep Method: EPA 552.3

EPA 552.3 - Quality Control

Duplicate (AJF0412-DUP1), Source: AJE3016-02

30Monochloroacetic Acid (MCAA) ND ug/L2.0 ND 06/04/26

302Trichloroacetic Acid (TCAA) 23 ug/L1.0 22 06/04/26

301Total Haloacetic Acids 40 ug/L2.0 39 06/04/26

70-130Surrogate: 2-Bromobutanoic Acid 10711 10 06/04/26

Matrix Spike (AJF0412-MS1), Source: AJE3016-01

70-13096Dibromoacetic Acid (DBAA) 109.6 ug/L1.0 ND 06/04/26

70-13099Dichloroacetic Acid (DCAA) 1026 ug/L1.0 16 06/04/26

70-13093Monobromoacetic Acid (MBAA) 109.3 ug/L1.0 ND 06/04/26

70-13087Monochloroacetic Acid (MCAA) 2020 ug/L2.0 2.3 06/04/26

70-130102Trichloroacetic Acid (TCAA) 1031 ug/L1.0 21 06/04/26

70-130Surrogate: 2-Bromobutanoic Acid 10511 10 06/04/26

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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SJF0041

General

Certificate of Analysis

Notes:

· The Chain of Custody document and Sample Integrity Sheet are part of the analytical report.

· Any remaining sample(s) for testing will be disposed of according to BSK's sample retention policy unless other arrangements are made in 

advance.

· All positive results for EPA Methods 504.1 and 524.2 require the analysis of a Field Reagent Blank (FRB) to confirm that the results are not 

a contamination error from field sampling steps. If Field Reagent Blanks were not submitted with the samples, this method requirement has 

not been performed.

· Samples collected by BSK Analytical Laboratories were collected in accordance with the BSK Sampling and Collection Standard Operating 

Procedures.

· J-value is equivalent to DNQ (Detected, not quantified) which is a trace value. A trace value is an analyte detected between the MDL and the 

laboratory reporting limit. This result is of an unknown data quality and is only qualitative (estimated). Baseline noise, calibration curve 

extrapolation below the lowest calibrator, method blank detections, and integration artifacts can all produce apparent DNQ values, which 

contribute to the un-reliability of these values.

· (1) - Residual chlorine and pH analysis have a 15  minute holding time for both drinking and waste water samples as defined by the EPA and 

40 CFR 136. Waste water and ground water (monitoring well) samples must be field filtered to meet the 15 minute holding time for dissolved 

metals.

· Field tests are outside the scope of laboratory accreditation and there is no certification available for field testing.

· Summations of analytes (i.e. Total Trihalomethanes) may appear to add individual amounts incorrectly, due to rounding of analyte values 

occurring before or after the total value is calculated, as well as rounding of the total value.

· RL Multiplier is the factor used to adjust the reporting limit (RL) due to variations in sample preparation procedures and dilutions required for 

matrix interferences.

· Due to the subjective nature of the Threshold Odor Method , all characterizations of the detected odor are the opinion of the panel of 

analysts.  The characterizations can be found in Standard Methods 2170B Figure 2170:1.

· The MCLs provided in this report (if applicable) represent the primary MCLs for that analyte.

· (2) - Formerly known as Bis(2-Chloroisopropyl) ether.

Unless otherwise noted, TOC results by SM 5310C method do not include purgeable organic carbon, which is removed along with the 

inorganic carbon interference.  The POC contribution to TOC is considered to be negligible .

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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SJF0041

General

Certificate of Analysis

Definitions
mg/L: Milligrams/Liter (ppm)

mg/Kg: Milligrams/Kilogram (ppm)

µg/L: Micrograms/Liter (ppb)

µg/Kg: Micrograms/Kilogram (ppb)

%: Percent

NR: Non-Reportable

MDL: Method Detection Limit

RL: Reporting Limit: DL x Dilution

ND: None Detected below MRL/MDL

pCi/L: PicoCuries per Liter

RL Mult: RL Multiplier

MCL: Maximum Contaminant Limit

MDA95: Min. Detected Activity

MPN: Most Probable Number

CFU: Colony Forming Unit

Absent: Less than 1 CFU/100mLs

Present: 1 or more CFU/100mLs

U: The analyte was not detected at or

above the reported sample quantitation

limit.

Please see the individual Subcontract Lab's report for applicable certifications.

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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SJF0041

General

Certificate of Analysis

Certifications:  Please refer to our website for a copy of our Accredited Fields of Testing under each certification.

Bakersfield

1180-S3State of California - ELAP

Fresno

1180State of California - ELAP 4021State of Hawaii

9254479Los Angeles CSD 4021-027NELAP certified

NV-C25-00264State of Nevada 4021-027State of Oregon - NELAP

CA00079EPA UCMR5 C997-26State of Washington

Sacramento

1180-S1State of California - ELAP

San Bernardino

1180-S2State of California - ELAP 9254478Los Angeles CSD

4119-010NELAP certified 4119-010State of Oregon - NELAP

Vancouver

WA100008-022NELAP certified WA100008-022State of Oregon - NELAP

C824-25State of Washington

www.BSKAssociates.com

The results in this report apply to the samples analyzed in 

accordance with the chain of custody document. This 

analytical report must be reproduced in its entirety.
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Client:��� Cranmer Engineering Reported:��� 06/09/2026 

Report To:���
1188 East Main Street

Grass Valley, CA 95945
Order No:��� 36083

06/09/2026 49er Water Lab~CA ELAP #3036

 

245 New York Ranch Rd, Suite A, Jackson, CA 95642 (209) 868-2100 

email: shane@49erwaterlab.com / www.49erwaterlab.com 

06/09/2026

Cranmer Engineering

1188 East Main Street

Grass Valley, CA 95945

Please �nd the attached report for your water analysis for Order #36083. Your sample(s) were

received on 06/02/2026 14:00. Your sample(s) were analyzed in accordance with your request

with use of AWWA, EPA, ISO/IEC 17025:2017, 2016 TNI Standard and/or approved ELAP

methods. All Quality Control results are within acceptable limits except where noted as a

notation and/or case summary. 

Please feel free to contact us if you have any questions regarding your report(s) or invoice.

We value and thank you for your business. 

Sincerely, 

 

Shane Burr 

Lab Director 

CA ELAP Certi�cation #3036 

Page 1 of 2
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Client:��� Cranmer Engineering Reported:��� 06/09/2026 

Report To:���
1188 East Main Street

Grass Valley, CA 95945
Order No:��� 36083

06/09/2026 49er Water Lab~CA ELAP #3036

Analysis Report

Sample Description:��� Cranmer Engineering - Drinking Water Sample No:�� 93507

Location:��� Laboratory Sample ID: GIE1382-01 

Point of Collection:��� Client Sample ID: Well 1 Treated Initial 

Sampled:��� 05/18/2026 08:30 Received:��� 06/02/2026 14:00 

Analyte Category Results Units MDL RL Prepared Analyzed Method

Total Organic Carbon Wet Chemistry 1.25 mg/l 0.3 0.5 06/05/26 16:30 06/06/26 13:16 SM5310B-2014/2000

Sample Description:��� Cranmer Engineering - Drinking Water Sample No:�� 93508

Location:��� Laboratory Sample ID: GIE1382-06 

Point of Collection:��� Client Sample ID: 7-Day 

Sampled:��� 05/25/2026 08:30 Received:��� 06/02/2026 14:00 

Analyte Category Results Units MDL RL Prepared Analyzed Method

Total Organic Carbon Wet Chemistry 1.30 mg/l 0.3 0.5 06/05/26 16:30 06/06/26 13:16 SM5310B-2014/2000

Quality Control Data

Analyte Result RL Units
Spike

Level

Source

Result
MDL % REC

% REC

Limits
RPD

RPD

Limit
Notes

Signature of Completion:

Shane Burr 

Lab Director

De�nitions

J - Detection of analyte above MDL but below RL

ND - Non-Detection of analyte at MDL

MDL - Method detection limit for analyte

RL - Reporting limit for analyte

RPD - Recovery % Di�erent

LCS/BS - Laboratory Control Sample or Blank Standard

MS/MSD - Matrix Spike

ICV - Initial Calibration Value

CCV - Completion Calibration Value

TNTC - Too Numerous to Count

Page 2 of 2
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Quote ID: US-260428-2623 Quote Date: 04/28/2026

PRICE QUOTE
April 28, 2026

 

To: Hydros Engineering

Attn: Gerry LaBudde

Subject: ProMinent Gamma X Pump Metering Skid 

GENERAL NOTES:
A) This proposal is based on information and specifications you provided. Completeness and accuracy of scope of supply, and fulfillment of specification 
requirements, is ultimately your responsibility.

B) Field startup and training are not included in this quotation. Typical start-up charges are $2000/day .

C) Drawing Submittals:
Allow 15 days ARO for engineering drawings to be created. Our Price includes one set of shop drawings and component cut sheets (available in 
electronic format from our website). One set of standard equipment manuals will be shipped with equipment. Customer is responsible for binder 
assembly and special documentation. A full submittal package is additional and price will be based on actual documentation requirements. Material 
procurement/production will not begin until submittal drawings are returned and marked approved.

Should you have any additional questions, please do not hesitate to contact us immediately.

TERMS & CONDITIONS

Payment: Net 30 days
Price: US Dollars, Ex Works, 

Delivery: 4-6 Weeks ARO and Drawing/Submittal Approvals.
Offer Validity: 90 Days

ProMinent Fluid Controls, Inc. Page  2 of 66



Quote ID: US-260428-2623 Quote Date: 04/28/2026

Price overview

# Material # Description Qty Ext. Net

Prominent Configurable Dosing Skid System

1 DSSASS2GXKE0APCV11F1PBRSRDTB
SS2-GXA-A-PCV-PD1-CC1-F1-PB-RS-RD-TB

$15,277.90

1.1 GMXA1009PVT70000UVC030BEN07

1.1.1 1

1.1.2 1

1.1.3 1

1.1.4 1

1.1.5 1

1.2 SS2_A_PB_RS_RD_F STAND, SS2, 46" X 44" X 20", BLACK 
PP/PE

1

1.3

1.3.1 DPA_A2A_PCV_PB_F1

1.3.1.1 BPV_PCV_A 1/2in PVC/Teflon Back Pressure Valve 1

1.3.1.2 PGI_160_PCV_A 160PSI CPVC/Teflon Pressure Gauge 
and Isolator 1/2in

1

1.3.2 PPA_A_X_050OD_PCV_F1

1.3.2.1 PD_164_PCV 164ML  PVC/Viton Pulsation 
Dampener

2

1.3.2.2 PRV_PCV_A 1/2in PVC/Teflon Pressure Relief 
Valve

2

1.3.3 SPA_A2A_PCV_F1

1.3.3.1 YS_PCV_A 1/2in PVC/Viton Wye Strainer 1

1.3.4 BV_PCV_A1 PVC/Viton Ball Valves (Vented) 1

1.3.5 CCA_PCV_A_F1

1.3.5.1 CC_100_PCV_A 100ML  PVC Calibration Column 1

ProMinent Fluid Controls, Inc. Page  3 of 66



Quote ID: US-260428-2623 Quote Date: 04/28/2026

# Material # Description Qty Ext. Net

1.4 CP_TB_2F Two Pump Terminal Box Assy 1

Prominent Configurable Dosing Skid System

2 DSSASS1GXKE0APCV11F1SDRSRDTB
SS1-GXA-A-PCV-PD1-CC1-F1-SD-RS-RD-TB

$10,320.30

2.1 GMXA1009PVT70000UVC030BEN07

2.1.1 1

2.1.2 1

2.1.3 1

2.1.4 1

2.2 SS1_A_SD_RS_RD_F STAND, SS1-A, 46" X 25" X 20", 
BLACK PP/PE

1

2.3

2.3.1 DPA_A1A_PCV_SD_F1

2.3.1.1 BPV_PCV_A 1/2in PVC/Teflon Back Pressure Valve 1

2.3.1.2 PGI_160_PCV_A 160PSI CPVC/Teflon Pressure Gauge 
and Isolator 1/2in

1

2.3.2 PPA_A_X_050OD_PCV_F1

2.3.2.1 PD_164_PCV 164ML  PVC/Viton Pulsation 
Dampener

1

2.3.2.2 PRV_PCV_A 1/2in PVC/Teflon Pressure Relief 
Valve

1

2.3.3 SPA_A1A_PCV_F1

2.3.3.1 YS_PCV_A 1/2in PVC/Viton Wye Strainer 1

2.3.4 BV_PCV_A1 PVC/Viton Ball Valves (Vented) 1

2.3.5 CCA_PCV_A_F1

2.3.5.1 CC_100_PCV_A 100ML  PVC Calibration Column 1

2.4 CP_TB_1F One Pump Terminal Box Assy 1

ProMinent Fluid Controls, Inc. Page  4 of 66
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# Material # Description Qty Ext. Net

Total price $25,598.20
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FRONT VIEW SIDE VIEW

PLAN VIEW ISOMETRIC VIEW

REV 
0

DWG No 
SS2-GXA-A-PCV-PD1-CC1-F1-PB-RS-RD-TB -200 NOTES:

1. CHEMICAL SERVICE: Sodium Hypochlorite (12.5%)
2. PIPING MATERIAL: PVC / Viton SEALS UNLESS 

OTHERWISE REQUIRED BY COMPONENTS.
3. PUMPS: Solenoid Control, 

GMXA1009PVT70000UVC030BEN07, Rated 1.59 gph @ 
145.00 psi / 6.00 lph @ 10.00 bar

4. TOLERANCES ON ALL DIMENSIONS ARE +/- 3/8“ (10mm).
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NOTES:
1. CHEMICAL SERVICE: Sodium Hypochlorite (12.5%)
2. PIPING MATERIAL: PVC / Viton SEALS UNLESS 

OTHERWISE REQUIRED BY COMPONENTS.
3. PUMPS: Solenoid Control, 

GMXA1009PVT70000UVC030BEN07, Rated 1.59 gph @ 
145.00 psi / 6.00 lph @ 10.00 bar

4. TOLERANCES ON ALL DIMENSIONS ARE +/- 3/8“ (10mm).
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Corporate Office: 
3500 So. Main Street, Suite 200, Salt Lake City, UT 84115 

801.268.8790 | https://www.goblesampson.com 

 
TERMS AND CONDITIONS 

The following Terms and Conditions are an integral part of Goble Sampson Associates, Inc., attached offer to sell equipment or services stated in this 
Proposal for use specifically on this project. 
 
A. SHIPMENT:  Estimated shipment is per Manufacturer's estimate.  Goble Sampson Associates, Inc. is not responsible for delays in shipment 

or delivery of any kind beyond our control. 
 
B. TERMS: The prices quoted by Goble Sampson Associates, Inc. are subject to the following payment terms: 
 

1. Net amount is due in thirty (30) days after date of each invoice on all orders.  Purchaser’s payment of invoices shall not be contingent 
or dependent upon prior receipt of any payment to Purchaser from third parties. 

2. Any invoice unpaid after 30 days from invoice date will be subject to interest charges of 1.5% per month, compounded. 
3. No Retainer is Allowed per the Terms and Conditions of this offer to sell. 
4. Lien laws and Bonding Company requirements are such that Goble Sampson Associates, Inc. must file claim with City, Bonding 

Company and Engineer within 60 days from date of invoice on unpaid accounts in order to protect reserve of amounts to cover supplier’s 
unpaid invoice.  This is in no way reflective of Contractor's ability to pay only a required action dictated by State Lien Laws and Bonding 
Companies.  Therefore, Goble Sampson claim forms will be filed with the City, Bonding Company and Engineer 10 days before any 
account receivable becomes 60 days old. 

5. Equipment cannot be returned and an order, once accepted and approved, cannot be canceled, without prior written consent.  In case 
of cancellation, Buyer agrees to reimburse Goble Sampson Associates, Inc. for all costs incurred plus a mark-up of 20% for overhead 
expenses. 

 
C. TAXES:  We do not include in this Quotation any Federal, State or Municipal Sales, Use or Gross Income Tax which may be chargeable 

against the equipment offered.  Any such tax which the Seller shall be liable for the payment or collection of shall be paid by the Buyer, 
although not specifically set out as an Item in this Proposal. 

 
D. PENALTIES: There are no penalties or liquidated damages assessed except as may be specifically provided for in this Proposal. 
 
E. CLAIMS FOR LOSS OR DAMAGE IN TRANSIT: Since material is sold "FOB Factory" or "FOB Factory, freight allowed to destination", the 

responsibility for filing claims for loss or damage in transit is the Buyers.  We will assist and cooperate with the Buyer in handling such 
problems. 

 
F. WARRANTY & SERVICE:  Goble Sampson Associates, Inc. warranties on equipment are limited to the warranty provided to the Purchaser 

by the Manufacturer of the specific equipment contained in this Proposal.  Start-up or operation of equipment containing electrical or 
electronic components by unauthorized persons and damage resulting from unauthorized operation will be sufficient grounds to void all 
warranties on that equipment unless it has been previously checked out and operated by qualified personnel of the manufacturer or their 
representatives.  If such failure is attributable to defects in the material furnished and found to have existed at the time of delivery, the Seller's 
liability shall be limited to furnishing necessary replacement material or parts.  No liability is assumed by Goble Sampson Associates, Inc. 
under any conditions for installation, labor or materials associated with the installation of Seller’s materials, unless installation is an integral 
part of this Proposal and are supplied by Goble Sampson Associates, Inc.  This Proposal is for equipment only, and unless stipulated 
otherwise, does not include field service of any kind.  Two weeks minimum advance notice in writing for start-up service is required.  Start-
up or supervision service will not be provided by Manufacturer or Goble Sampson Associates, Inc. on equipment covered by this Proposal 
if payment for equipment is not current, per Item B(1) of these Terms and Conditions. 

 
G. ACCEPTANCE OF THE PROPOSAL: This proposal is subject to Buyer's offer to purchase and to the subsequent acceptance of an Officer 

of Goble Sampson Associates, Inc.  Thereupon it will become the entire Agreement between Buyer and the Seller notwithstanding any 
previous communications or negotiations, whether oral or written.  There are no covenants, agreements, inducements, guarantees, 
warranties, additions or considerations other than as set out specifically in this Proposal.  The parties intend to be legally bound by this 
Agreement and to be governed by Utah law upon the execution of this instrument as a contract.  In the event the Buyer issues his own 
purchase order or prepares a contract based on this Proposal, the Terms and Conditions of this Proposal shall be deemed to be incorporated 
in the said purchase order or contract unless exception is specifically taken. 

 
H. SPECIAL CONDITIONS: No back charges or delay in payment of equipment shipped or services performed will be accepted by Goble 

Sampson Associates, Inc. unless authorized in advance and confirmed in writing by Goble Sampson Associates, Inc.  We wish to assure 
you that Goble Sampson Associates, Inc., will do its utmost to meet your required delivery dates; however, we cannot be held responsible 
for delays and shortages of material caused by conditions beyond our control. 

 
 
 

https://www.goblesampson.com/


O 

HALOGEN PACKAGE 
 
 



Free Chlorine
 

 

No Reagents. No Membranes.
 

No Waste Stream
 

Flow Independent
 

Self-Cleaning
SensiCLENE captive beads continuously polish electrodes 

NSF-61 & EPA 334.0
 

compliance data.

MULTIPARAMETER CHLORINE ANALYZER

The MP5-A.
Five parameters.
Zero reagents.
Bare-electrode amperometric technology with SensiCLENE
self-cleaning. EPA Method 334.0 compliant. NSF-61 certified.

10ppb
 

±5%
 

6 mo
 

Halogen Systems,Inc.

DETECTION LIMIT ACCURACY(DPD) CAL STABILITY

7 521

Why operators are switching to MP5-A

01

04

02

05

03

06
Real-time compensation for pH, temperature, and
conductivity gives you the real free chlorine number.

Bare-electrode amperometric measurement eliminates
consumable costs and the risk of running dry between
visits.

Integrated micro-pumpdelivers accurate readings
regardless of line velocity (0-4 m/s).

Saveupto 70,000 gallonsof non-revenue water per year.
No sample line, no drain connection.

Certifiedfor directdrinkingwater contact. Report-ready

and pH glass for months of unattended operation.

NSF-61 | EPA 334.0 | CE | BABA

Wet Tap
D-H2WT-P

Immersion
D-H2LF-P

PVC Tee
D-H2MF-P

Panel Mount Kit
MKIT-0001



Halogen Systems, Inc. | 8985 Double Diamond Pkwy, Unit B10, Reno, NV 89521 | 775.832.0495 | halogensys.com

MP5-A DATA SHEET | REV 2026.03

Technical Specifications
 Measurement Method 

Chlorine Range 

Limit of Detection 

Limit of Quantitation 

Resolution 

Chlorine Accuracy 

Temp Accuracy 

Conductivity Accuracy 

Calibration Stability 

Measurement Interval 

pH range (chlorine)

pH (chlorine) Range 

Conductivity Range 

Pressure Rating 

Operating Temp 

Storage Temp 

Max Flow Velocity 

Max Immersion Depth 

Power 

Cable Length

Dimensions Weight / 

Warranty

Weight 

Bare electrode amperometric

10 ppb (0.01 ppm)

40 ppb (0.04 ppm)

0.001 ppm (1 ppb)

±5% (DPD) pH 6.5-8.75

±4% from 15-45C

±4% from 200-10K uS

6 months typical

0 - 20 ppm

60 seconds

6.5 - 8.75

0 - 4 m/s

50 - 10,000 uS

10 bar (145 psi)

130 ft+ / 145 psi

1 - 50C (33 - 122F)

-20 - 60C (-4 - 140F)

24VDC +/-10% @ 50mA

1.75" x 12" (45 mm x 305 mm)

M12 4-pin, 5ft std (100ft max)

NSF-61/372 Certified | EPA Method 334.0 Compliant

The MP5-A features an integrated long-life pump that maintains consistent flow across the
sensor electrodes, delivering accurate readings even in pipes with varying or zero flow.

Captive cleaning beads continuously polish electrode surfaces and pH glass, enabling
months of unattended, maintenance-free operation. Combined with electrochemical
cleaning cycles, the MP5-A maintains calibration accuracy far longer than membrane
or reagent-based systems.

| CE Compliant | BABA Compliant

MKIT-0001 - Complete Panel Mount System
Flow cell assembly, wall-mountpanel, and D20 controller with120 VAC 
power . verything for a turnkey side-stream installation. Pair with D20-C
cellular option for cloud monitoring and mobile alerts.

| Factory Calibrated

SensiCLENE Self-Cleaning Technology

NSF-61 | EPA 334.0 | CE | BABA

12 months

400 grams

D20 Controller 120/240V

Wet Tap Remover (2" Corp Stop) Sensor Remover Tool

CPVC Pipe Adapter (2" Tee) D20 OTA Controller

Accessories & Options
D20-H

RMR-WT

PT-01

RMVRTL

D20-OTA-H

































 
289mm
11.363in  

 
516mm
20.311in  

30mm
1.181in

MINIMUM

 
6mm
.250in  

Insertion Depth
(From Pipe

Inner Diameter)

Overall
Assembly

Height

Sensor
Height

01/19/2024

01/19/2024
01/19/2024

01/19/2024

01/19/2024

01/19/2024MS

MS

MS
MS
MS
JL

D

C

B

AA

B

C

D

12345678

8 7 6 5 4 3 2 1

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
HALOGEN SYSTEMS, INC.  ANY 
REPRODUCTION IN PART OR AS A WHOLE
WITHOUT THE WRITTEN PERMISSION OF
HALOGEN SYSTEMS, INC. IS 
PROHIBITED.

PROPRIETARY AND CONFIDENTIAL

PARENT ASSEMBLY:
XXXX-####

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL  1/8"
ANGULAR: MACH  .5    BEND 
TWO PLACE DECIMAL    .020"
THREE PLACE DECIMAL  .005"

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DRAWN

CHECKED
ENG APPR.

MFG APPR.

Q.A.

DATENAME Description:

SIZE

B
Part No. REV

SCALE: 1:8

UNLESS OTHERWISE SPECIFIED:

SHEET 1 OF 2

FULLY ASSEMBLY 
OVERVIEW

8985 Double Diamond Parkway,Unit B-10
Reno, NV 89521

Fax: (775)-548-8558
Voice: (775)-832-0495
Email: mikes@halogensys.com

Density:  lb/in^3
Volume:  in^3
Weight:  g

PART CATEGORY

REGULATORY
APPROVAL

Comments:

A1D-H1WT-P

NOTE:

Parts must be cleaned before assembly1.
Incoming Inspection at AQL Level I2.



2" FIP

2" MIP

2" MIP

2" NPT

1

2

3

4
5

64mm
2.500in THRU

TOP VIEW
OF PROCESS

PIPE

ITEM 
NO. PART NO. DESCRIPTION QUANTITY

1 D-H1WT-P TRO Sensor 1
2 RKIT-0005 Remover Cap 1
3 FB500-7-TA-NL 2IN Ball Valve MIP x MIP 1
4 FCD202-XXXX-IP7-Q SADDLE 2IN FIP - Size to 

match process pipe 1

5 Process Pipe - Size varies, 
customer driven 1

D

C

B

AA

B

C

D

12345678

8 7 6 5 4 3 2 1

THE INFORMATION CONTAINED IN THIS
DRAWING IS THE SOLE PROPERTY OF
HALOGEN SYSTEMS, INC.  ANY 
REPRODUCTION IN PART OR AS A WHOLE
WITHOUT THE WRITTEN PERMISSION OF
HALOGEN SYSTEMS, INC. IS 
PROHIBITED.

PROPRIETARY AND CONFIDENTIAL

PARENT ASSEMBLY:
XXXX-####

DIMENSIONS ARE IN INCHES
TOLERANCES:
FRACTIONAL  1/8"
ANGULAR: MACH  .5    BEND 
TWO PLACE DECIMAL    .020"
THREE PLACE DECIMAL  .005"

INTERPRET GEOMETRIC
TOLERANCING PER:

MATERIAL

FINISH

DRAWN

CHECKED
ENG APPR.

MFG APPR.

Q.A.

DATENAME Description:

SIZE

B
Part No. REV

SCALE: 1:16

UNLESS OTHERWISE SPECIFIED:

MS
01/19/2024

SHEET 2 OF 2

ASSEMBLY EXPLODED 
VIEW

8985 Double Diamond Parkway,Unit B-10
Reno, NV 89521

Fax: (775)-548-8558
Voice: (775)-832-0495
Email: mikes@halogensys.com

Density:  lb/in^3
Volume:  in^3
Weight:  g

PART CATEGORY

REGULATORY
APPROVAL

Comments:

JL

A1D-H1WT-P

NOTE:

MIP threads are compatible with NPT Threads, sealing 1.
compound must used between all thread interactions.

01/19/2024
01/19/2024MS

MS 01/19/2024

MS 01/19/2024

01/19/2024MS
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