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Executive Summary
Presently, Mariposa County’s entire water and wastewater infrastructure, as well as operations and
maintenance (O&M), is severely underfunded. According to the American Society of Civil Engineer’s
(ASCE) 2017 Infrastructure Report Card for wastewater, the EPA estimates $271 billion is needed for
wastewater infrastructure over the next 25 years, and the American Water Works Association (AWWA)
estimates that $1 trillion is necessary to maintain and expand service to meet demands over the next 25
years as well. For Mariposa County, there is not adequate personnel to maintain equipment, and there
is not a savings or capital improvement fund stocked well enough to offset maintenance costs. This is
the result of no water or wastewater rate increases in over a decade. With the exception of Yosemite
West, all of the County’s facilities have been operating at a loss since fiscal year 2015 or longer.
Mariposa County’s current residential water rates compared with similar rate structures are shown in
Figure 1. Implementing the proposed rate increase raises the Yosemite West Water residential monthly
water rate by 53% in the first year, and the new residential monthly water rate, based on a monthly
consumption of 4 kgals, increases to $87.07 with a net increase of $35.17. Coulterville Water residential
monthly rate increases by 105% in the first year, and the new residential monthly water rate, based on a
monthly consumption of 5 kgals, increases to $61.64 with a net increase of $27.14.
Figure 1
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Mariposa County’s current residential wastewater rates compared with similar rate structures are
shown in Figure 2. Implementing the proposed rate increase raises the Yosemite West residential
monthly wastewater rate by 100% in the first year, and the new residential monthly wastewater rate,
based on a monthly consumption of 4 kgals, increases to $68.57 with a net increase of $38.02.
Coulterville residential monthly wastewater rate increases by 127% in the first year, and the new
residential monthly wastewater rate, based on a monthly consumption of 5 kgals, increases to $127.12
with a net increase of $71.12. Don Pedro residential monthly wastewater rate increases by 80% in the
first year, and the new residential monthly wastewater rate, based on a monthly consumption of 4
kgals, increases to $75.15 with a net increase of $33.40. Mariposa Pines residential monthly wastewater
rate increases by 100% in the first year, and the new residential monthly wastewater rate, based on a
monthly consumption of 4 kgals, increases to $44.00 with a net increase of $22.00. Please note that
comparison agencies are based on 5 kgal monthly use and Mariposa County agencies are based on
median area use of 4 & 5 kgals.
Figure 2

Implementing a range of rate increases across the board helps to ensure the County is able to cover the
projected operations and capital costs necessary to sustain the existing water and wastewater
infrastructure for the next five years. However, it has been determined that the impact of the proposed
rate increase is skewed. Many of the year round residents are in a substantially lower income bracket
than part-time residents and will be more financially affected by the increase. City-Data.com shows
2015 average median household income for all districts except Lake Don Pedro and Yosemite West to be
$45,000 or lower. A gradual increase of rates over a five-year period mitigates this impact, and
implementing a transparent public outreach strategy, including flyers and community meetings that
explain the reasons and cost basis for the proposed rate increases, coupled with adhering to an effective
Proposition 218 strategic plan, limits the likelihood of community protest.
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This report makes three recommendations: first, adopt the proposed rate increases for all communities.
Second, identify potential funding assistance programs to facilitate the necessary studies and
subsequent capital improvements. Proposition 1 may offer some opportunities. And third, adopt the
proposed staffing recommendation to balance the resources required to operate and maintain all
facilities.

Condition Assessment
Purpose
The Purpose of the Mariposa County condition assessment is to define the current condition of assets in
order to evaluate the progression of deterioration and to make informed decisions on managing
maintenance, repair, and potential replacement.

Introduction
The County’s objective is to develop and prepare Capital Improvement Plans and operation and
maintenance plans for the four districts and to examine financing strategies for these plans.
These plans will assist the County in making financial decisions to sustain the existing infrastructure for
the next five years. Factors that drive the capital improvement plans include growth, changing
regulations, and the condition of existing facilities. Factors that will impact O&M activities include the
adequacy of the current preventive maintenance and corrective maintenance programs, training needs,
changing compliance needs, efficiency opportunities, changing chemical and energy costs, and staffing
requirements set by regulatory agencies. These plans provide a summary of the general field
observations, focusing on rotational equipment, electrical, analyzers, and overall process health. The
objective was to provide a Level-1 condition assessment for the following special services districts to be
included in the scope of our services:
•
•
•
•
•
•
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Yosemite West Water Treatment Maintenance and Operations
Yosemite West Wastewater Treatment Maintenance and Operations
Mariposa Pines Wastewater Treatment Maintenance and Operations
Coulterville Water Treatment Maintenance and Operations
Coulterville Wastewater Treatment Maintenance and Operations
Don Pedro Wastewater Treatment Maintenance and Operations
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Methodology and Approach
Our approach was to leverage specialists from the water and wastewater industry with combined
experience in engineering, operations and maintenance. The project team included technical specialists
from PinnacleART, Provost and Pritchard, Bartle Wells, and County O&M and engineering staff.
Information Review
The project team reviewed any existing documents necessary to familiarize themselves with the project
background. The existing documents consisted of the following elements:
•
•
•
•
•

Current and recent budgets for water, wastewater and maintenance
As‐Built documents for water and sewer facilities including pipelines, pump stations, reservoirs
and treatment plants
Historical water production data (monthly and daily)
Sanitary Sewer Management Plans
Sketches and conversations by O&M staff

Site Assessment
On August 18th and 19th, 2015 our team conducted a condition assessment site visit for Yosemite West
Water and Wastewater Systems, Mariposa Pines Wastewater System, Coulterville Water and
Wastewater Systems and Don Pedro Wastewater System. The objective of the site visit was to
determine the general condition of the following equipment types:
•
•
•
•
•
•
•
•
•
•
•
•
•
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Reservoirs, tanks, and basins
Pumps
Blowers
Strainers
Diffusers
Headworks
Samplers
Level and flow measurement devices
Analyzers
Buildings
Electrical and control panels
Supervisory Control and Data Acquisition systems
Above grade piping and valves
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•

Control valves

To guide our discussion with staff and efficiently/effectively leverage their time and experience with
each facility, our team focused on the following points and questions while observing each asset and/or
system:
1.
2.
3.
4.
5.
6.
7.

What is the failure history?
What has caused the failure?
How did you know that the failure occurred?
How did you remedy the failure?
What is the function of the equipment?
How often does the operator inspect the equipment?
How often is maintenance performed on the equipment, and what type of maintenance task is
it?
8. What is the equipment’s remaining useful life if no maintenance is performed?
9. What could be done to improve the condition of the asset/system?
10. Is there additional historical information we should document?

The combination of these 10 questions with the visual inspection, the team’s technical experience, and
the information provided by the County assisted in determining a rating scale for the assets or systems
condition and criticality to overall performance. The actual condition rating and critical ranking was
included in a CIP matrix and discussed in the next section.
This assessment is divided into the different special services districts, their respective utilities, the
subsystems, specific assets, and photographs to assist with conveying the conditions that were found
during the site visits.
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Yosemite West – Water System
The 50 year old water system is supplied by a single well located approximately 4,625 feet MSL with approximately 1600 LF of transmission main
to the water lift station from the distribution system and the dual steel reservoirs. The submersible well pumps water to a carbonic acid removal
system where it is then pumped by duplex water lift station to the two reservoirs located at the very top of the of the residential housing area.
The intermediate pumping station delivers water to two water storage tanks located near Henness Circle. The water storage tanks are not
constructed at the same elevation, rendering a portion of one of the water storage tanks unusable.

Table 1: Yosemite West Water System Observations
Unit Process/System

Findings

Water Reservoirs

The condition of the tanks is relatively poor. There are multiple compromises of the exterior coating. The condition of the
interior coating is unknown. The exterior overflow from one tank has corroded to the point of falling off the tank. There is a
layer of duff up against one of the tanks at the foundation, which may be causing degradation of the tank. Some of the
SCADA cable and conduit is broken. Temporary, unprotected, lines are installed presently.

Photo 1 - Layer of duff and a spruce against the tank foundation.
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Unit Process/System

Findings

Photo 2 - exterior tank coating shows signs of damage and corrosion
Above and below grade valves at the reservoirs are not exercised on a regular basis, thus posing a risk of being unavailable in
the event of pipeline failures in the distribution system. All critical valves within the distribution system must be identified
and located with a geographical information system (GIS) database and/or computer maintenance management system
(CMMS).
PRV Stations

PRVs in distribution system have received some maintenance; however, several are presently leaking and in need of
maintenance. The condition of water valves in the distribution system is unknown.

Abandoned Wells

There may be 11 abandoned wells throughout the subdivision. None of them have been properly destroyed. It is understood
that 2 of the wells may have been gallery wells abandoned due to a lack of sanitary seal.

Functional Well Site

Vehicular access to the single functional water supply well is difficult even in good conditions, and increasingly difficult in
poor conditions. The road is steep, unpaved, and irregular. There is an abandoned well about 1,000 feet from the existing
well. Apparently, there is a direct link to the existing functional well site. We understand that during the well testing, it was
observed that the groundwater level had declined in the existing well.
The structures for the well, well controls, and pump station are not weatherized (space heaters and fans are required), and
do not have protection from rodents. Rodents are especially attracted to the warmth of the heaters in the winter. The well
and well controls do not have foundations. Bears have attempted to enter the structures. An exposed extension cord
traverses the exterior between buildings to power a space heater and a fan. One especially concerning observation was that
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the electrical panel for the well was completely open to the environment. The electrical components were exposed and
being cooled by two house fans to prevent the electrical panel from overheating. This could be seen as a Cal OSHA
compliance issue and should be corrected immediately. Exposure to an open electrical panel runs the risk of electrocution.

Photo 3 – Fans cooling open electrical panel
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Unit Process/System

Findings
Photo 4 – Well Electrical Building on left and Well head building on right

The make and model of the well pump is unknown. The County has a spare well pump. However it appears that the spare
unit has not been properly maintained and is not a reliable backup. The fittings and anchors for the well site are not all
pressure rated. The existing well has what appears to be an abandoned casing immediately adjacent to the well.
Relative to piping and valves in the well house, all above grade station piping and valves were in poor condition. According
to staff, the valves may not provide positive isolation. The piping showed signs of corrosion and should be replaced within
the next 24 to 36 months.

Photo 5 – Well Head station piping
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Unit Process/System

Findings

Photo 6 – Well Head station piping

Booster Station-1

The transmission main is under approximately 450 PSI of static pressure at the booster station discharge manifold. Due to
this high static pressure, there was a recent incident where one of the two booster pumps had a discharge pressure gauge
fitting fail under the pressure, creating a high pressure nozzle effect that led to damage to the ceiling insulation. Remnants
of this damage from the event are still evident. This failure could have caused serious harm to O&M staff if it had taken
place during a routine check of the lift station.
The pumps are not adequately anchored to their respective pump bases, and are essentially supported by the station piping
and connections. The station piping may not be rated for this pressure class. We suggest that the pressure class of the pipes
and fittings be confirmed. The pumps are functional; however, vibration and heat inspection is recommended due to the
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Unit Process/System

Findings
inadequate anchoring and the possible impacts to the pumps. Access to equipment is difficult to poor spacing of the pumps,
equalization tank, and the package treatment system. The County may want to consider installing a davit/gantry crane to
assist O&M staff with lifting the heavy motors and cans off the pump bases when major repair or maintenance is required.

Photo 7 - Booster Pumps inadequately anchored

The 2,000 gallon equalization tank provides positive suction pressure to the pump and prevents surging. The equalization
tank does not have a functioning level indicator; however, it is not a critical monitoring point for the operator.
The station building has a chlorine tablet injection system that is checked on a weekly basis. Chlorine has the potential to off
gas, thus the station building should have proper ventilation system to expel chlorine off-gas. Discharge from the chlorine
residual monitoring equipment discharges immediately outside the station building and, as a result of inadequate drainage
piping, the foundation is saturated at all times.
The Lowry Deep Bubble treatment system is in fair–to-new condition. However, very little maintenance has been done to
the package treatment unit.
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Unit Process/System

Findings
Based on O&M staff accounts and the review of the original drawings, Booster Station-1 and Booster Station-2 were
originally designed to be a pump in series configuration. In other words, Booster Station-1 pumped well water to Booster
Pump Station-2. Booster Station-2 then pumped well water to the two reservoirs located at the highest elevation point of
the subdivision. In recent years the pumping configuration was completely modified by the County. Booster Station-1 endsuction centrifugal-type pumps were converted to multistage vertical can-style pumps. Then Booster Station-2 was
completely decommissioned. The purpose for the series configuration was to reduce the size of the pumps and reduce the
static discharge pressure at each pump station for reasons related to safety and to reduce the motor size at Booster Station1.
In terms of electrical, all panels seem to be in fair condition. However, it appears that the bottom elevation of some
electrical panels may be too low and susceptible to water contact from snow melt.

Photo 8 – Booster Station-1 electrical panels may be too low

In terms of safety, a temporary eyewash station is located in an area that is difficult to access and along the opposite wall of
the chlorine tablet feed system. This location is not effective to meet the safety intent.
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Unit Process/System

Findings

Photo 9 – Temporary eyewash station

Booster Station-2
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After the County upsized the pumps in the Booster Station-1, Booster Station-2 (Mid Mountain Booster Station) was then
demolished and decommissioned. However, the demolition was not adequately executed, and presents a single point of
failure. Some of the demolished piping from Booster Station-2 was not completely cut, abandoned below grade and remains
exposed. It appears that during the demolition, bypass piping and valves were installed in place of the pump. If this is the
configuration currently in place it potentially presents a point of vulnerability to damage from external forces. If damaged,
this location in the transmission main could potentially empty the volume of water stored in the pipeline from the Booster
Station-2 site up to the connection points of the reservoirs completely. The O&M staff seem to believe that the reservoirs
are filled at a bottom connection of the reservoirs. However, based on the 1967 original drawings this is not the case and the
reservoirs are actually filled from an air gap connection point at the top of each reservoir. Thus if there is a breach of well
transmission line there is no threat of total loss of reservoir volume.
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Unit Process/System

Findings
The photo shows the valve boxes, the hold pump houses, and a snow marker that indicates the footprint of abandoned
Booster Station-2.

Photo 10- Remnants of abandoned Booster Station-2

Potable Water Distribution
System

It appears that PG&E lines are often located in a common trench with the water mains. In addition, PG&E facilities are often
constructed on top of water lines. O&M staff have struggled to locate PG&E facilities due to the lack or non-existence of
record drawings (nor a review process prior to construction). PG&E facilities’ power shut off for the area is only available
through a PG&E employee performing manual disconnect of power near El Portal. We understand that access to the shut off
requires crossing the river with a cable chair.
We understand that there is a well (35 gpm) on private property near the maintenance yard, which is being used by loggers
in the area. It is unknown whether the well has any impact on the existing Yosemite West well.
We were informed that there are a few laundry facilities in the subdivision. These sites may exert a water and sewer
demand at point sources that may not have been intended when the water distribution or sewer collection systems were
designed.
In addition, there were several condominiums of approximately 30 units each. It is unknown whether the water and sewer
systems were designed to serve the large point source demands.
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Unit Process/System

Findings

SCADA system

It is understood that the SCADA system uses archaic technology (older Aqua Sierra version) and the physical system is not
able to receive additional inputs. Information from the well is not available to the operators at the maintenance yard.
SCADA service responses are difficult due to the older software and the lack of an internet connection. The SCADA antennae
acts like a lightning rod.

Photo 11 – SCADA page still shows the Booster Pump Station-2; this station has been demolished and is not in service.

Recommendations:
•
•
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Address the trash and weeds.
The potential for placing the ownership (responsibility for operation and maintenance) of the system in the hands of local residents
should be investigated.
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•
•
•
•
•

•
•
•
•
•
•
•
•

•
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Identify potential funding assistance programs to facilitate the necessary studies and subsequent capital improvements. Proposition 1
may offer some opportunities.
Since the water distribution piping is approaching 50 years of age, consider radar technology or electro-scanning technology to inspect
the transmission main and major water distribution segments within the subdivision.
Prepare a work plan to upgrade all fittings to the appropriate pressure rating.
Investigate the potential to acquire the existing private well.
Investigate the potential to connect the water system with that of the Yosemite Institute water system located near the intersection of
State Route 41 and Henness Ridge Road. It may be possible that the combined system would benefit and/or supplement water supply
sources.
Perform inspections of the water storage tanks and develop a specific rehabilitation plan for the tanks.
Perform an evaluation of the hydro pneumatic tank and booster pumping station near the storage tanks to confirm the system is
sufficiently sized. Replace all defective mechanical components.
Update all structures to provide sufficient insulation and weather protection.
Install a davit or gantry style crane to assist with corrective maintenance repair for Booster Station-1.
Perform an investigation and develop a work plan to suitably abandon the remains of the previous pump station near the maintenance
yard. Implement the work plan.
Develop a work plan and implement the plan to properly decommission all abandoned wells.
Evaluate the alternatives and determine the viability of upgrading the SCADA system to a system that allows for greater performance
and flexibility.
Coordinate with PG&E on a policy regarding construction of any new electrical services within the subdivision. Coordinate with PG&E on
a work plan to document the location and condition of all existing electrical facilities in the subdivision. Coordinate with PG&E on a
contract agreement for emergency response services, power shutoffs, and work on existing facilities that are found in a common trench
with municipal facilities.
Investigate the alternatives to bypass all water mains that are not located in the roadways. These alternatives would require
construction of additional water mains in more accessible roadways or easements
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Yosemite West – Wastewater System
The original facility was constructed in the 1960s to support the needs of a small residential community in the high elevation of Yosemite Valley.
The facility was upgraded to some degree in the 1980s and again in the 1990s. The local utilities include not only the treatment plant and related
sewage collection system, but also the local water supply, fed by a single groundwater well. The drinking water supply is of high, pristine
mountain quality, low in minerals, hardness and alkalinity. Ironically, the purity of the drinking water supply has a significant detrimental impact
on the biological treatment of wastewater.
The current facility was designed to treat about 0.1 million gallons per day (MGD). The design includes the following treatment process units:
• Headworks
• Flow metering
• Preliminary, aerated oxidation pond with floating suspended aerators
• Preliminary aeration rotary lobe blowers
• Intermediate Transfer Pump Station with emergency bypasses to hillside drip irrigation
• Secondary, aerated oxidation pond with floating suspended aerators
• Secondary aeration rotary lobe blowers
• Secondary Clarifier
• Sludge draw-off and 10,000 gallon storage
• Hillside leach fields
• Emergency standby electrical generator
Current Conditions
The current connected development should be generating an average daily flow of 0.03-0.05 MGD. However, with groundwater inflow and
infiltration, peak flows can exceed 0.1 MGD. This has led to hydraulic overload issues, typically during the spring runoff period. Further, despite
physical improvements, the treatment process has experienced continuing difficulty in meeting effluent limits for BOD and TSS, as well as overall
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removal efficiency. The raw sewage concentration of BOD and TSS is significantly lower than normal for domestic sewage, indicating significant
dilution by extraneous flow, such as inflow, infiltration, and excessive household water usage. Further, the source and quality of the local water
is such that it is likely to lack minerals and constituents needed for robust biological treatment.

Table 2: Yosemite West Wastewater System Observations
Unit Process

Findings

Influent Flow
Meter

The flowmeter is a magnetic meter type. Installed and operating for over a year. The unit is in good condition.

Influent
Grinder

Excessive vibration and noise indicates potential failure; the grinder does not remove debris and allows potential recombination and
ragging of diffusers in ponds. If the grinder fails, potential hydraulic backup due to debris stoppage may result in sewer overflow event.
Recommend major maintenance action. Asset in poor condition. The influent channel is structurally sound. However, the debris should
be cleaned out so that influent can flow freely and prevent the channel from hydraulically backing up.
We strongly suggest that water utility stations and Reverse Pressure Protection Devices be installed so that wash-down capability is
available for maintenance activities throughout strategic locations of the plant. For example the headworks lacks a utility station but
should be equipped with one.
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Unit Process

Findings

Photo 12 – Grinder shows signs of significant wear; channel is filled with debris.

In terms of ventilation, the building is equipped with a fan, however, it appeared that the fan was not operational. Proper ventilation is
required due the gas production of raw sewage.
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Unit Process
Bar Screens
Bypass

Findings
Bypass bar screens appear to be functional with little anchoring corrosion observed. However, debris found at the bottom of the screen.
Recommend frequent housekeeping practices so that the bypass function remains 100% available when called upon for service. Asset in
fair condition.

Photo 13 – influent channel with bypass bar screen in case of grinder failure

Lower Pond
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There is a standpipe and slide gate structure located just downstream of the headworks and upstream of the lower aeration pond. The
function of the structure is unknown; however, it collects fats, oils and grease (FOG) from the raw wastewater. The collection point of
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Unit Process

Findings
FOG attracts local bears and presents a safety risk to staff. We suggest permanently demolishing the structure and structurally blind the
entrance.

Photo 14 – A standby pipe and slide gate located upstream of lower pond – bear attracted to the fats, oils and grease buildup as a food source.

Activated sludge (bacteria) is not forming. The process biology is dominated by undesirable algae, which increases BOD and TSS
contribution to effluent; oil and grease accumulation on surface indicates low bacterial activity. A weed abatement program is highly
recommended. The aeration pattern indicates fine bubble air diffusion is non-existent, thus oxygen transfer efficiency has decreased and
negatively impacted BOD treatment performance. The pond is in poor condition. Sludge appears to be burying fine bubble air diffusers
thus preventing the Parkson Biolac system to function as intended and preventing good pond mixing required for sustained treatment
performance.
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Unit Process

Findings
Parkson suggests that this Lower Pond be converted to an equalization pond with a single blower to provide sufficient air to suspend
solids in the basin.

Photo 15 – Lower Pond shows signs of poor fine bubble aeration and mixing.

The observation deck shows signs of wear and poses a safety risk to O&M staff. We suggest that the observation deck be evaluated by a
structural engineer for integrity and possible improvements.
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Unit Process

Findings

Photo 16 – Observation deck for lower pond requires structural improvement.

Lower Pond
Blowers

Blowers show little sign of heat or vibration issues and appear to be in fair condition. However, dust control needs to be improved to
lengthen the life of the blowers. Good housekeeping practices are needed for the blower room.
Parkson suggests that the Lower Pond be converted into an equalization basin and that one blower be transferred to the Upper Pond
aeration system so that the Upper Pond becomes the primary teatment pond.
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Unit Process

Findings

Photo 17 – Lower Pond blowers/compressors – dust control and housekeeping suggested.

Transfer Lift
Station
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Pumps appear to be undersized for maximum flow rate, resulting in the potential for uncontrolled discharge during high hydraulic loading. The system
should be sized for a capacity of approximately 4 times the average flow condition, at minimum. We suggest pump station testing and upsizing of the
force main to the upper lagoon to reduce HP requirements. Based on information provided by the Parkson Biolac engineering representative, the
transfer lift station may be converted to a mixed liquor return line to improve the biological treatment performance of the plant. The lift station and
pumps are functional but in poor condition. We recommend that, for long-term use, the station be redesigned to meet all current code and best design
practices.
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Unit Process

Findings

Photo 18 – Transfer lift station wet well – access to wet well and pumps does not meet current design best practices.

Upper Pond

Like the Lower Pond, activated sludge (bacteria) is not forming. The process is dominated by undesirable algae, which increases BOD and
TSS contribution to effluent; oil and grease accumulation on surface indicates low bacterial activity.
The County may consider repurposing the Upper Pond as the primary treatment pond (per the Parkson Biolac report). Similar to the
Lower Pond, the air diffusers in the center of the pond are completely buried and impacting the pond’s treatment performance. The
pond baffle skirt does not appear to bring much value relative to treatment or pond mixing.
Weed abatement and rodent control is highly suggested. Sludge dredging to clear the fine bubble diffusers is strongly suggested. This will
improve the treatment performance of the Upper pond. Suggest to remove the baffle skirt. The Upper Pond is in poor condition.
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Unit Process

Findings

Photo 19 - Upper Pond

Upper Pond
Blowers
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Blowers show little sign of heat or vibration issues. However, the dust control of the environment needs to be improved to lengthen the life of the
blowers. Good housekeeping practices are needed for blower room. Parkson suggests that a blower be taken from the Lower Pond and added to the
Upper Pond aeration system to provide required air for BOD treatment.
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Unit Process

Findings

Photo 20 – Upper Pond Blower Unit

Upper Pond
Floating Weir
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The floating weir is improperly designed for handling algal dominance. The pond outflow mechanism should be submerged at least 2 feet
to avoid withdrawal of high algae concentration. However, if converted to activated sludge dominance, the system must be repaired and
improved. O&M staff have made recent hydraulic improvements by adjusting the elevation of floating weir.
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Unit Process

Findings

Photo 21 – Floating weir at the Upper Pond

Secondary
Clarifier

28

Clarifier was designed for separation and removal of activated sludge. The presence of algae and absence of activated sludge defeats the
design intent and effectiveness of the clarifier. The clarifier is generally in good condition, however the plant design prevents the clarifier
from functioning as intended.
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Unit Process

Findings

Photo 22 – Secondary Clarifier

Secondary
Clarifier Sludge
Control Valve

No observation. The control valve apparently is not in use.

Effluent
Strainers

The automatic strainer was recently installed and is in good condition. However, the strainer has experienced clogging and increased
backwash cycles, thus impairing throughput. This was most likely due to the plant’s current configuration and the inability of the
secondary clarifier to effectively settle solids. O&M staff recently increased mesh size slightly to reduce the number of backwash cycles
and increased the throughput of the strainer.
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Unit Process

Findings

Photo 23 – Automatic Strainer

Effluent Leach
fields

Leachfields are in poor condition and operators must use the leachfields sparingly. The drip subsurface system is the primary disposal
method. Provost and Pritchard reported a few damaged locations of the leachfield benches in need of repair. In addition, Provost and
Pritchard also reported that the loading rate of the leachfields are significantly lower than previously estimated. In other words, the
disposal area footprint may have to increase by two times.

Sludge Holding
Tank

The sludge holding tank appears to be in good condition. We recommend more frequent withdrawal turnaround.
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Unit Process
Backup
Generator and
ATS

Findings
Generator appears to be in good functional condition. General housekeeping is recommended. In addition, the County should consider
evaluating whether the generator can support the loads from the Well and Booster Station-1. If so, connecting the generator to those
systems should be considered.

Photo 24 – Backup Generator

SCADA and
RTU

It is highly recommended to consider extending SCADA to remote locations or mobile devices due to geographical location and access to
the plant. The SCADA program appears to be antiquated but in fair condition. Purchasing a system that has improved functionality,
provide critical monitoring points, and improve remote access is suggested.

Electrical
Panels

Suggest increased frequency on thermal imaging of MCCs and Power Panels along with amp draw assessments. Good/regular
housekeeping practices recommended. In general, the electrical panels appear to be in good condition.
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Unit Process

Findings

Photo 25 – Electrical and Control Panels in Upper Pond Blower Building

Buildings

Housekeeping: dust will likely deteriorate motor and electrical switchgear reliability. Improper storage of supplies and presence of debris
harbors pests, which impact condition of stored supplies and create health risks. Wasp nests in pump house present health and safety
risk.

Mariposa Pines – Wastewater System
The system is remote. The lift station serves 23 homes. The lift station is immediately adjacent to a creek and is immediately adjacent to a
residence. The lift station is fenced. The lift station area is restrictive with respect to equipment for maintenance or replacement activities.
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Table 3: Mariposa Pines Wastewater System Observations
Unit Process
Sewage Lift
Station

Findings
The lift station pumps were rebuilt about 5 years ago. The pumps are approximately 100 gpm each. Grease frequently accumulates in
the lift station and impacts the operation of the floats. Though functional, the pumps are showing signs of significant wear. The photo
indicates poor housekeeping, shaft and motor coupling not protected by the squirrel cage, and maintenance is not done on a regular
basis.

Photo 26 – Duplex Sewage Pump Station

The valve manifold was exposed until about 5 years ago. The valve manifold is now housed in a small shed. All fittings and valves are
original and showing signs of severe corrosion. The valves are rarely exercised and it is not clear whether they can provide adequate
isolation. If the valve near the inlet of the aeration pond cannot isolate, and the gate valves at the lift station piping fail to isolate as well,
the valve manifold will not be able to be taken out of service because the treatment pond would drain back through the force main
outlet located at the bottom of the treatment pond. It appears that very little to no maintenance has been done on the check valves. The
aeration pond is approximately 100 ft above the lift station, connected by a ¼ mile force main. If the check valves fail to function, there is
a risk of the aeration pond draining directly to the creek adjacent to the lift station.
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Unit Process

Findings
The station is has no backup generator; however, there is a gas driven pump to assist during loss of power. However, remote telemetry is
lacking at this site.

Photo 27 – Lift Station valve manifold

In terms of the pump station electrical, the panels are showing signs of wear and aging. Replacement of the entire set electrical panels
and associated components may be required within a 5 year period.
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Unit Process

Findings

Photo 28 – Lift Station electrical panels

Aerated Pond

35

The treatment ponds are bounded by a runoff collection system to route surface runoff uphill of the treatment ponds around the site.
The treatment system appears to be oversized. In addition, the aeration pond and effluent pond are showing signs of erosion and
vegetation.
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Unit Process

Findings

Photo 29 – Aeration Pond

There has been no maintenance on the pond bottoms. Sludge has not been removed from the aeration pond since the system was
constructed in the 1970’s. The disposal pond does not percolate and has standing water. Though functional, the aeration pond is in very
poor condition and is need of immediate repair. The following photos shows significant levee damage due to erosion and rodents.
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Photo 30 – Levee damage indicates structural integrity is severely impacted

The effluent pump station is in fair condition; however, since the submersible pumps have not been used in three years, O&M staff
should conduct a failure finding task to ensure they are available.
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Unit Process

Findings

Photo 31 – Effluent pump station

Leachfields

Effluent has not been delivered to the leachfields for several years due to drought conditions. Staff stated that the leachfields are still
functional.

Electrical

Electrical panels are in fair condition and should be replaced within 3 to 5 years. Annual inspections and thorough housekeeping may
extend the life of the panels.
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Unit Process

Findings

Photo 32 - Electrical Backpanel

Recommendations:
It is recommended the County provide some educational materials to the local residents regarding fats, oils, and greases, and other prohibited
discharges to the collection system.
•
•
•

39

An upgrade to the SCADA system to incorporate radio or cellular service should be reviewed.
The force main should be reviewed for modification to allow bypass of the treatment pond.
The valve manifold should be replaced.
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•

•
•
•
•
•
•

An evaluation of the treatment system should be performed to determine if it may be reduced or modified. Alternatives such as a septic
tank effluent pumped (STEP) system with a recirculating gravel filter may be viable for consideration. Other options may include a
smaller aerated pond or an aerated septic tank facility such as the Orenco Advantex system.
The disposal pond bottom should be dredged and properly disposed of.
The sludge accumulated in the treatment pond should be investigated for the quantity accumulated, and if appropriate, should be
removed and properly disposed of.
The potential for placing the ownership (responsibility for operation and maintenance) of the system in the hands of local residents
should be investigated.
Identify potential funding assistance programs to facilitate the necessary studies and subsequent capital improvements. Proposition 1
may offer some opportunities.
Pond levees need to be identified as a high priority for repair and rehabilitation.
All isolation valves and pumps must be exercised on a bi-weekly basis or when O&M staff routinely inspects the facility.

Coulterville – Wastewater System
The Coulterville Wastewater Treatment Facility (WWTF) provides sewage treatment for residential and commercial users in Coulterville County
Service Area No. 1, the unincorporated community of Coulterville in Mariposa County, California. There are currently 98 connections
(approximately 85 active connections and 13 inactive) with an average daily flow of 0.025 MGD. The WWTF operates 24 hours per day, seven
days per week.
The wastewater treatment system is comprised of approximately 13,375 feet of 6 inch and 8 inch sewer mains. The WWTF is in a remote
location about a mile south of Coulterville at an elevation of about 1650 feet. A lift station located within the community limits of Coulterville
pumps influent to the WWTF approximately two (2) miles south. The WWTF is an advanced primary treatment system, consisting of a grinder
and bar screen, aeration cell, storage/settling pond, and an adjacent 7.23-acre land application area. The storage/settling pond is constructed of
earth, lined with an impermeable geo-membrane liner, and has a maximum surface area of 1.17 acres.
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Table 4: Coulterville Wastewater System Observations
Unit Process
Sewage Lift
Station

Findings
The pump station is functional, but in poor condition. It appears that the pumps may have originally been above grade centrifugal end
suction self-priming pumps, and have been changed to submersible type pumps. This is probably the reason why there are no
provisions for permanent lifting devices to assist O&M staff to retrieve the pumps in the wet well. In terms of backup power, there is
none provided. The County relies on a small gas-powered pump that is currently housed within the station building. Ventilation appears
to be inadequate. In terms of emergency events, there is no remote telemetry to contact the O&M staff if there is trouble at the station
nor the plant. It is understood that electrical power supply is sometimes “dirty” or unreliable. The pumps are a mismatch of
manufacturers: Ebara and Flygt. Having two different pump manufacturers causes issues with spare parts and locating a pump rebuild
shop that has the capability of repairing both pump types. It was noted that the number of failures per year at this location is
approximately 6 events annually. Most failure events occur during a power outage or dirty power.
The County relies upon phone calls with local residents to confirm power failures and the restoration of power due to the distance and
difficulty of travel.
O&M staff have observed FOG intrusion and add an enzyme product to assist with breakdown of grease at the lift station.
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Unit Process

Findings

Photo 33 – Submersible pump wetwell was originally self-priming pump configuration; lifting chains added

Plant
Headworks

42

The grinder/comminutor is in poor condition and will need maintenance per vendor recommendations. The motor appears to be a
recent repair, therefore the most likely failure cause would be a bearing. Typically, motors last longer than bearings. O&M staff may
want to determine the cause of the motor replacement. Stocking spare parts for the unit is recommended.
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Unit Process

Findings

Photo 34 – Grinder Muffin Monster Type

Plant Influent
Lift Station

43

Station wet well appears to be in fair condition. However, the lifting chains and pump lifting guides are in need of immediate
replacement. Pumps need maintenance performed on them. There is a collection of matted material in the wet well. O&M staff should
consider vactoring out the wet well on a bi-monthly basis to ensure rags do not hamper pump station level controls elements.
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Photo 35 – Plant influent lift station

The force main from the pump station discharges to the bottom of the treatment pond and there is no means to prevent the treatment
pond from emptying back to the pump station in the event of a force main pipe or valve failure.
It is our understanding that the pumps are not identical and that the firm capacity of the pump station is less than designed peak flows.
The County should consider additional engineering evaluation to confirm the firm capacity and, if needed, upsize the pumps so that
station firm capacities could reliably handle peak flow conditions.
The WWTP grinder, pumping station, and valve vault are at a low point on site and collect sediment and runoff from the site. The photo
below shows water and mud entering the valve box. This condition may be impacting the performance of the isolation valves. It is
suggested that a drain port be constructed in the vault and that the contents of the vault be conveyed to the adjacent influent lift
station wet well. Site grading improvement may be considered to divert surface runoff away from the valve vault and influent lift
station.
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Unit Process

Findings

Photo 36 – Plant Influent Lift Station Vaults and submerged valve vault

Aerated Pond

45

The aeration pond shows signs of liner integrity issues. We assume that the liner is an asphalt concrete type and is showing signs of
cracking and weed growth. Suggest that the County acquire the services of a Geotechnical Engineer to evaluate the damage on the
levee and determine if integrity has been diminished. The aerator and its field control panel are in poor condition and performing
maintenance on the unit per vendor recommendations is recommended. In addition, ordering vendor recommended spare parts to be
stored in the plant building is recommended. Consider rehabilitating control panel with new wires and connections. Re-coat electrical
panel boxes.
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Unit Process

Findings

Photo 37 - Aeration Pond site, side slope health, and field electrical and control panel

Effluent
Storage Pond

46

The pond is lined with an asphalt lining. There are visible cracks in the lining, The cracks need to be repaired to minimize the impact of
water intrusion and to protect levee integrity. O&M staff have improved the housekeeping of the pond levees significantly. Effluent has
not been sent to the sprayfield disposal area in about a year’s time. It is suggested that the County acquire the services of a
Geotechnical Engineer to investigate the stability of the ponds to ensure that the cracks on the side wall are not allowing seepage and
undermining the structural integrity of both ponds.
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Unit Process

Findings

Photo 38 – Effluent pond site

Sprayfields

No effluent has been delivered to the sprayfields for one year. Staff state that the sprayfields are still functional. However, there were
several sprayheads and valve boxes that have been damaged by cattle that regularly graze in the disposal fields.
Sprinklers require frequent maintenance because of damage from cattle and other ranch animals grazing in the spray fields. It is
understood that there are multiple leaks in the buried sprinkler system and the sprinkler system piping is old thin wall pipe that does
not hold up under the loading of the grazing cattle.
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Photo 39 - Sprayfield sprinkler head

The tail water pump station is in poor condition, especially the pumps. Squirrel cages should be installed for safety reasons during
maintenance activities. Vendor O&M manuals should be used to determine maintenance tasks and frequencies. Replace the pumps as
needed and perform regular failure finding tasks to the pumps on a bi-weekly basis. The electrical and pump control panel for the tail
water pumps should be rehabilitated within the next 3 to 5 years.
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Unit Process

Findings

Photo 40 – Tail water pump station and electrical control panel

Emergency
Generator

49

The backup generator has exceeded its useful life and replacement parts are no longer available. The generator is fueled by propane.
Immediate full replacement is strongly suggested.
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Unit Process

Findings

Photo 41 - Emergency Generator
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Unit Process
Electrical

Findings
The electrical system in the plant control building appears to be in fair condition and is functional. Recent improvements by O&M staff
have increased the reliability of the panels. Recommend frequent inspection and maintenance.

Photo 42 – Plant electrical and control panel located in the plant control building

Due to exposure to the environmental conditions, the field electrical and control panels are in need of rehabilitation or replacement of
parts, if obsolescence is not an issue. County may want to consider acquiring the services of an electrical engineer to further evaluate
the health of the panels via thermal imaging or amp draw surveys.
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Unit Process

Findings

Photo 43 – Field Electrical Panels for the Tailwater Pump Station

Recommendations:
• The trash and weeds should be addressed.
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•

The Sewer System Management Plan included several recommendations associated with the collection system. Key issues associated
with the force main from the lift station to the WWTP include stream crossings and local mining activities that expose the force main to
the atmosphere and make it susceptible to damage and subsequent failure.

•

The collection system lift station requires multiple replacement, repairs, and rehabilitation. Recommend that O&M staff conduct a
drawdown test and pressure test to confirm firm capacity and total capacity of the pump station. Station piping and valve configuration
needs modification to improve access and maintainability of pumps and valves.
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•

The County should consider the adoption of an Ordinance that clarifies the limits of responsibility for the sanitary collection system. It is
recommended that the property owner should be responsible for the sewer laterals to the point of connection to the public sanitary
sewer main. Similarly, the property owner should be responsible for the water service at the point of connection to the water meter or
control valve located near the property line.

•

It is recommended the County provide some educational materials to the local residents regarding fats, oils, and greases, and other
prohibited discharges to the collection system.

•

An upgrade to the SCADA system to incorporate radio or cellular service should be reviewed.

•

Site improvements at the WWTP are recommended to protect the headworks and pumping station from flooding.

•

The WWTP headworks pump station should be rehabilitated with new mechanical and support facilities. The WWTP headworks grinder
should be evaluated for replacement with a self-cleaning bar rack.

•

The force main should be reviewed for modification to allow bypass of the treatment pond.

•

The sprinkler irrigation system should be tested and pipelines replaced as required.

•

The tail water return pumps should be evaluated for replacement.

•

Identify potential funding assistance programs to investigate to facilitate the necessary studies and subsequent capital improvements.
Proposition 1 may offer some opportunities.

•

Grazing rights and contract should be re-assessed and updated.

•

Explore the alternative of the formation of a local entity to own and operate the wastewater system.

Coulterville – Water System
The Coulterville Water Facility (WTF) provides potable water for residential and commercial users in Coulterville County Service Area No. 1, the
unincorporated community of Coulterville in Mariposa County, California. There are currently 98 connections (approximately 85 active
connections and 13 inactive). The WTF is comprised of a ground water well, transmission main to the water reservoir, and distribution system.
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Table 5: Coulterville Water System Observations
Unit Process
Groundwater
Well

Findings
The water system is supplied by a single well that delivers water to the water distribution system. The capacity of the well was stated to
be approximately 110 gpm. There is a propeller type flowmeter that the operators manually read and document at the well head. The
station piping and appurtenances appear to be in fair condition and do not appear to be subject to excessive corrosion. In terms of
electrical, the panels are mounted outside the building and appear to be in fair condition. However, the spacing and elevation of the
panels may be out of compliance with electrical code. The County may want to acquire the services of an electrical engineer to confirm
compliance.

Photo 44 - Well head building
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Unit Process
Water
Reservoir

Findings
The water system includes one water storage tank at the upper elevations of the community. The water storage tank capacity was stated
to be 205,000 gallons. The water storage tank may be undersized in terms of providing the capacity for maximum daily demand while
also maintaining the additional fire flow storage volume recommended by the fire department. It was stated that the water storage tank
was inspected in 2008 and that significant corrosion was identified inside the tank. It is understood that rehabilitation and recoating of
the tank has yet to be executed. County should consider confirming fire flow volume required and maximum day demand. County should
also consider the recoating the tank.

Photo 45 – Steel Water Storage Tank
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Unit Process
Booster
Station

Findings
A bladder tank and booster pump at the water storage tank site serves water to two houses located near the water storage tank. The
booster pump at this location is not stable or anchored to the base. Various components show signs of serious scaling and corrosion.
There is a mixture of pipe materials being used for connections. The booster system plumbing significantly leaks. A redesign of the
station layout and replacement or rebuild of the booster pump are recommended.

Photo 46 - Booster Pump and Bladder Tank
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Unit Process
Electrical

Findings
The electrical system appears to be in poor condition but is functional. Recent improvements by O&M staff have increased the reliability
of the panels. Recommend frequent inspection and maintenance.
At the well site, the electrical service to the well may not be to code.
There is no generator or backup power for either the well or the booster pump station.
It is understood that the control signals are routed through cables buried along the alignment of the water and sewer system. It is
understood that the control cable does not have any remaining viable pairs. It is understood that the control cable is routed from the
water storage tank to the sanitary sewer lift station. From the lift station, the control cable extends to the water supply well and also to
the wastewater treatment plant. Alarms include power fail, pump fail, and low tank level.

Recommendations:
• The trash and weeds should be addressed.
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•

Install a flowmeter at the well. Install a flowmeter at the discharge of the booster pump system.

•

Review and update the electrical service to the well and tank sites.

•

Update the booster pump system at the water storage tank.

•

Evaluate the water system capacity relative to system demands. It is anticipated that an additional well will be required and an
additional water storage tank may be required.

•

Evaluate alternatives for the controls for the water system.

•

Identify specific capital improvements and their relative construction and operational costs.

•

If warranted per the water system evaluation, investigate and identify additional sources of water for system redundancy.

•

Prepare plans to rehabilitate the coating for the existing water storage tank. This process may require the construction of a second
water storage tank prior to the rehabilitation.
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•

Identify potential funding assistance programs to investigate to facilitate the necessary studies and subsequent capital improvements.
Proposition 1 may offer some opportunities.

•

Explore the alternative of the formation of a local entity to own and operate the water system.

Don Pedro – Wastewater System
The Don Pedro Wastewater Facility (WWTF) provides sewage treatment for residential and commercial users in the community subdivision in
the unincorporated community of Lake Don Pedro in Mariposa County, California. As stated in the waste discharge requirements order R5-20130062, the WWTF consists of a headworks, magnetic flow meter, extended aeration basin, clarifier, chlorine contact basin, a lined storage pond,
and four concrete lined sludge drying beds with decanting structures. The WWTF has a design treatment capacity of 80,000 gpd. Secondary
disinfected recycled water is spray irrigated over 40 acres of land owned by the Discharger. The past few years of drought have prevented the
WWTF from meeting its design treatment objectives due to the lack of consistent loading and nutrients to keep the biological mass sustained. In
terms of the plant’s physical condition it is overall in fair condition. This fair condition rating is mostly due to the age of the plant. However,
maintenance and general housekeeping appears to be minimal. Evidence of the lack of maintenance and general housekeeping was observed
during the brief site visits of five lift stations. These stations were generally designed with similar configurations and all appeared to be about the
same age and service life. Again, the drought has had a tremendous impact on the collection system. The sewage lift stations, especially the
outlying lift stations, are all operating under capacity and the pumps are rarely in operation. The hydraulic retention times in each lift station and
the collection system piping are all over extended. This over extended hydraulic residence time allows the raw wastewater to become septic and
more susceptible to generate hydrogen sulfide gases and sulfuric acid conditions. These results impact the ability for the plant to adequately
treat, reduces pumps to very little run time, and increases corrosion potential in areas where off-gassing collects (e.g., wet wells), and increases
safety hazards and causes precarious conditions for O&M staff. Essentially, the equipment appears to be rotting on the vine – degrading while it
sits mostly unused. Thus, despite lack of use, maintenance should be increased, not decreased, to ensure that equipment is still available for
service and prevent hidden failures.
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Table 6: Don Pedro Wastewater System Observations
Unit Process
Sewage Lift
Stations

Findings
The collection system lift stations are nearly dry. All lift station are delivering septic waste to WWTP because rate of pumping in each lift
station is so low. There is no evidence of station maintenance for the past few years. There is an overgrowth with trash, weeds, and
bushes at lift station sites. Access to some lift stations is difficult, if not impossible, with a service maintenance truck. An example of
difficult access is the lift station located within the golf course corridor. O&M staff recounted a case where they needed the services of a
vactor truck. Access proved very difficult in terms without damage to the trees and turf that were along the access course to the lift
station.
Each lift station has a duplex vertical sump pump configuration and a backup generator, so redundancy is not an issue. O&M staff stated
that the backup generators are automatically cycled once per month to ensure availability as a failure finding task. However, the cycling
of the generator is not witnessed by staff and there is no feedback of this action being recorded anywhere. In addition, the County
should confirm that this automatic cycling of the generators meets air quality compliance orders of the California Air Quality Board, and
that proper documentation is executed and managed.
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Photo 47 – Lift station site is in typical condition for all lift stations located within the subdivision
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Photo 48 – Pumps at different locations are showing the same signs of severe wear and lack of maintenance attention.

In terms of pump conditions, the pumps appeared to be over greased, There was evidence of debris build up near the seals and bearing
locations indicating a lack of care. All pumps were missing shaft guards (squirrel cages) and, in some cases, missing bolts near the bearing
housing. Overall, the pumps were in very poor condition. O&M staff should conduct maintenance based on the manufacturer’s
recommendations to get the pumps back to proper working order. In terms of the station valves and piping, it is recommended that a
valve exercising program be conducted and that all isolation valves are equipped with hand wheels for ease of access. The check valves
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Unit Process

Findings
should be inspected on a semi-annual basis by opening up the valve bonnet to ensure ragging is not occurring. Ragging of the check valve
is a common failure, as is improper spring load.

The WWTP is under loaded. The WWTP design loading is 80,000 gpd. The flows to the WWTP increased from approximately 5,000 gpd
early in 2015 to approximately 10,000 gpd in June 2015 with no explanation. According to O&M staff the communication between the
County and the Don Pedro Community Services District has been historically inconsistent, therefore, changes in water use has not been
conveyed to O&M staff. This lack of communication could impact the operations strategies of the plant. Water use will always impact
how operators have to respond relative to process changes and wasting rates.

Headworks
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The headworks is a Parkson rotary drum fine screen type. It is generally in fair condition, however does not appear to be performing
well. It seems that the design of the influent channel that leads the aeration basin does not have enough fall in elevation to ensure a fee
flowing gravity flow condition. O&M staff observed consistent backing up of the influent channel. This backup is most likely due to
backwater caused by the water surface elevation of the aeration basin. The lack of elevation fall is the likely cause of the screen not
performing. The screen relies on differential headloss across the screen to initiate operation. Without differential headloss, the screen
will not function. We suggest that the County investigate this issue further and determine a viable solution. These screens are typically
reliable and perform well under better design conditions.
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Photo 49 – Plant headworks

Aeration Basin
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Some of the diffusers may be damaged or clogged as evidenced by the bubble pattern at the water surface. It is our understanding the
recommended service life of the diffuser membranes are approximately 8 to 10 years. We suggest that the County lift the six diffuser
laterals and inspect the diffuser assembly connections and membrane health. At the time of the planned inspection, we suggest that
replacement of the membranes occur as well.
1621 13th Street, Suite B, Sacrament
o, CA 95814
O: 281 598 1330 F: 281 598 1345
pinnacleart.com

Unit Process

Findings

Photo 50 – Parkson Biolac Aeration Basin

Clarifier

64

The entire water surface of the clarifier was covered with duckweed. The clarifier performance is hampered due to the lack of activated
sludge and healthy mixed liquor concentration. The operators indicated that there was little or no settling during settleability tests.
Duckweed exists where a nutrient rich habitat is provided. This nutrient rich environment in the case of wastewater treatment is an
environment that contains nitrogen. Very little duckweed is seen in the aeration basin is due to aeration and mixing of the basin. This
aeration mixing prevents stratification from taking place in the basin, disrupting the habitat needed for Duckweed growth and
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reproduction. This is evident in the photo immediately above. There are signs of some duckweed developing in dead zones in the
aeration basin, but in general, the mixing prevents the duckweed from overtaking the basin.
In the case of the clarifier, the root function of the clarifier is to promote very little mixing and to promote stratification. Essentially the
clarifier’s function is ideal for duckweed reproduction if the nutrients are available. The only way to remove the duckweed is to have the
plant fully nitrify and denitrify, thus reducing the nutrient concentration in the mixed liquor and secondary effluent. Unfortunately, this is
another hidden impact of the historic drought conditions.

Photo 51 – Clarifier - Inundated with duck weed
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Findings
The chlorine contact basin should be cleaned out on an annual basis to prevent debris from building up in the channels. This debris could
cause increased demand for chlorine and impact the cost and the effectiveness of disinfection. The CCB, structurally, is in good
condition. The effluent chlorine residual analyzer is located at the operations plant control room, and it appears to present a chlorine
dosing control issue. Typically, these analyzers are located adjacent to the sample location they are sampling from (within a 20-ft radius).
This is done to ensure that an accurate sample is being pulled and that a long hydraulic retention time does not impact chlorine dose
control. The issue seems to be that the hydraulic retention time from the chlorine contact tank to the chlorine residual analyzer (located
across the area footprint of the plant) is too long to make proper adjustments to the chlorine dose pumps. The County may want to
closely evaluate the retention time and how confirm if it truly impacts dose control. If it is confirmed that dose control is impacted,
consider relocating the analyzer within a reliable vicinity of the sample point.
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Photo 52 – Effluent chlorine residual analyzer located in the plant control room.
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Storage pond appeared to be less than half full and ready for the winter seasonal storage. O&M staff stated that since the effluent flows
have decreased significantly, and the evaporation rates have been high enough that effluent discharge to the sprayfields have not been
needed. Other than a few weeds and brush growing on the sidewall, the basin is in fair condition. Suggest that the O&M staff remove the
brush and weeds on a regular basis. In addition, the WDR does require for an installation of level gauge that provides a visual
measurement for operators.

Photo 53 - Effluent Storage Pond

Sludge Drying
Beds

68

Sludge drying beds were in good condition. The concrete lined structure shows no signs of compromise. The sludge drying beds were not
filled with sludge and appeared to be recently hauled off. Historically, according to staff, the sludge beds were known to be loaded and
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rarely hauled off. Hauling of dried sludge is recommended during the dry season on a more frequent basis to prevent overgrowth of
vegetation and nuisance odors.

Photo 54 - Sludge Drying Beds

Blowers

69

Process air blowers appear to be in fair condition. These positive displacement blowers are in fair condition and are functional. However,
there are signs of oil leaks on equipment skid and the floor beneath the skids. The oil residual appears to be near where the blower shaft
connects with belt pulley. The oil leak may indicate that there is a worn seal or an issue with the headplate or gear casing. We
recommend that the O&M staff look into this issue immediately. Typical oil changes should occur every quarter and it is important not to
over lubricate. Proper training or thorough review of the vendor O&M manual may be required.
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Photo 55 – Process Blowers – signs of oil leaks

Sprayfield
Disposal

70

Did not inspect sprayfield equipment or piping. Recommend that staff test the sprayfields after March 15, 2016 and locate areas that
need repair. Staff stated that the sprayfields have not been used this year. In terms of the Effluent Pump Station, the station has seen
little to no use this past dry season. As with most equipment at the site, it is exposed to environmental conditions. The station appears to
be in fair condition and is experiencing wear. Due to the low runtimes of the equipment, the O&M staff should manually start the
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equipment and ensure operation. The manual start of each pump will assist with extending the bearing life of the vertical turbine pumps
by preventing warping of the bearings. Exercise the valves on a regular basis to minimize valve failure. Essentially, this station is so
underused that it is like having equipment in a spare parts warehouse. But just because the parts are sitting on the shelf, maintenance
still has to be done to it to ensure availability when called for. O&M staff should inspect the wetwell and ensure that water in the
wetwell is moved and does not become stagnant.

Photo 56 – Effluent Pump Station – serves sprayfields
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Chemical storage tanks were leaking at bottom connection points. The leaks pose a safety concern and should be repaired immediately.
Chemical feed pumps were not adequately anchored to pump base. Tanks and pumps were in fair condition relative to tank wall health.
The station piping and PE tubing appeared to be in fair condition. However, PE tubing should be changed out every quarter and all leaks
should be repaired immediately for safety and not wasting expensive chemicals.

Photo 57 – Hypochlorite Storage Tank leak and Chemical Feed Pumps not anchored

Electrical
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Electrical panels were in good condition. Regular maintenance is required. Consider thermal imaging (if access allows) and regular
housekeeping of the MCC buckets.
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The standby generators located at the plant and lift stations are all in good working order. We recommend that O&M staff become
familiar with the scope of work that specialty contractors are providing and ensure that the activities that are they are conducting bring
value to the reliability of the generator. For example, is the testing of the generator under a loaded condition to mimic a real event?
There have been several instances outside the County, where these maintenance contracts did not ensure that the generators were not
reliable or that they would perform during emergency events.

Photo 58 – Standby Generator
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SCADA system is not reliable and does not provide valuable information for an operator to check the health of the plant. For example,
the Biolac Aeration System PLC is not connected to SCADA. The Biolac Aeration system is the heart of the treatment process and
monitoring remotely is a critical need for the operator. The County may want to consider acquiring the services of a SCADA integrator
and restructure the SCADA pages and identify critical alarm and monitoring points. Lastly, integrate the Biolac PLC and its critical points
to SCADA.

Recommendations:
• The trash and weeds should be addressed.
•

IO&M manuals must be evaluated to ensure proper operation and maintenance of equipment

•

Lift station pump station needs major maintenance or rehabilitation – follow IO&M manuals

•

The County may want to consider acquiring the services of a SCADA integrator and restructure the SCADA pages, identifying critical
alarm and monitoring points. Lastly, integrate the Biolac PLC and its critical points into SCADA.

•

Re-engineer the headworks, elevating the unit and channel to achieve the proper elevation and prevent backwater.

•

Identify potential funding assistance programs to investigate to facilitate the necessary studies and subsequent capital improvements.
Proposition 1 may offer some opportunities.

•
•

Explore alternatives such as the formation of a local entity to own and operate the wastewater systems.
We recommend that O&M staff become familiar with the scope of work that the specialty contractors are providing and ensure that the
activities that are they are conducting bring value to the reliability of the generator.
O&M staff should manually start the equipment that is sparingly utilized to ensure operation on demand. Valves and slide gates should
be included in this list.
An issue with hydraulic retention time from the chlorine contact tank to the chlorine residual analyzer (located across the area footprint
of the plant) is too long to make proper adjustments to the chlorine dose pumps. The County may want to closely evaluate the retention

•
•
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time and confirm whether it truly impacts dose control. If it is confirmed that dose control is impacted, consider relocating the analyzer
within a reliable vicinity of the sample point.
It is our understanding the recommended service life of the diffuser membranes are approximately 8 to 10 years. We suggest that the
County lift the six diffuser laterals and inspect the diffuser assembly connections and membrane health.
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Improvement Plan
Purpose
The purpose of our two-day site visit was to investigate current conditions of assets and practices at
Mariposa-owned facilities with an eye to determining necessary improvements to be included in the
Mariposa County Capital Improvement Plan and Rate Study.

Introduction
During our site visit, our team focused on reviewing equipment conditions, maintenance practices,
documentation, and bio-chemical conditions that characterize process reliability. Both general information
regarding asset condition, and an overview of O&M documentation and recommendations for improving
the current state of the O&M water services program were provided. Although each facility comes
burdened with its own challenges, including accessibility issues, aging assets, design flaws, and low
influent loading, they all share common problems in documentation and accountability of O&M practices.
Insufficient labor is currently employed to operate and maintain these facilities, and this may be partially
responsible for failures of documentation due to lack of time and resources required to sustain the
functionality and performance of the facilities in question.
When assessing an O&M program, identifying the constraints placed on the O&M staff should be a
priority. O&M staffing constraints can negatively impact how a facility is operated, maintained and
managed. Operations and Maintenance management must strive to achieve a delicate balance between
risk, costs, and performance/compliance, including appropriate staffing. Anything that constrains the
system can seriously impact this delicate balance and should be addressed to prevent forcing O&M staff
into a reactive mode of operating and maintaining their facility. To begin to understand staffing
requirements, we must first define the functions of the operator technician and the maintenance
technician.
The Operator Technician performs day-to-day activities primarily consisting of the control of any process
which may affect the quality of the discharge of a water or wastewater treatment plant. The operator may
perform day-to-day maintenance work so long as the primary function of the operator is controlling of the
process. The Operator does not include maintenance functions which are not necessary for the reliable
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operation of major treatment processes. The intent of Figure-1 is to illustrate the typical functions and
workflow processes for operating a water works facility. This shows that there are four major functions
that the operator must be able to perform either on a routine basis or under emergency conditions. The
four major functions that an operator is expected to perform are:
1. Process Management
2. Maintenance Management
3. Facility Training
4. Emergency Response
From each of the major functions, a simple workflow can be developed to illustrate the sub-functions
relative to each major function. For example, Process Management is one of the major functions that
must be performed by an operator. Sub-functions or tasks that fall under this heading include operator
routine duties, also known as the operator check list. Other Process Management sub-functions include
process control sampling that provides the operator important feedback from the key process indicators
and helps determine if the process is running within safe operating ranges. If the ranges are within
tolerance, sampling can assure the operator that the system is performing well. In addition to process
control sampling, further sampling is mandated to meet permitted discharge requirements, i.e., in the
form of a National Pollutant Discharge Elimination System (NPDES) or Waste Discharge Requirement
(WDR). Once these routine duties are performed the operator typically utilizes tools such as SCADA
and/or Remote Telemetry Units to monitor the health of the assets that support critical unit process
functions.

At the end of the Process Management workflow string, the operator takes all the collected information,
mines the important data, deciphers the information, analyzes the data, and organizes the data to track
the general health of the system and then includes this processed data in the monthly and annual
reporting requirements set forth by the NPDES and WDR regulators.
The Maintenance Technician performs maintenance activities which can be credited toward operator
experience under the certification program. These activities are limited to the day-to-day servicing,
adjustment or regulation of equipment which can also be performed by an operator and are necessary
to maintain reliable operation of major treatment processes. Maintenance technicians are also expected
to perform facility maintenance beyond the scope of day-to-day operations. The two major functions of
the maintenance technician are preventive maintenance and corrective repair maintenance. From an
outsider’s perspective these functions may look straight forward, but a closer look into maintenance
strategies and activities reveals the complexity of the maintenance strategies required to sustain critical
functions to maintain performance, minimize the economic impacts of sustaining performance, and
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most importantly, ensure that all maintenance activities are executed safely. Figure-2 and Figure-3
illustrates the workflow for preventive maintenance and corrective repair maintenance respectively.
These figures illustrate the complexity of maintenance activities and the importance of integrating the
interests of the operator, maintenance worker, engineer, systems planner, public works director,
financial officers, and, in some cases, board of supervisors.
Constraints on the system can disrupt the O&M staff’s ability to execute their respective functions.
During our analysis, we observed that distance and drive time from the County Corporation Yard to each
of the four facilities averaged approximately two and a half hours of total drive time. This constraint was
the most obvious of all the constraints. In addition, each facility has its unique set of design issues that
add to the burden of operating and maintaining county facilities. For example, at the Don Pedro plant,
the operators cannot effectively collect flow-paced influent sampling due to a design flaw of the
headworks channel. Environmental constraints such as seasonal weather patterns may also restrict
access to the treatment facilities. The lack of maintenance and good housekeeping may also lead to
increased failure patterns and frequencies. These patterns and frequencies may be a significant
contributor to the current reactive O&M environment. And most importantly, the safety and potential
hazards at each treatment plant always act as a constraint on O&M and the activities that sustain the
operation and performance of the plant. If the operators are not conducting work procedures safely, do
not have the proper training, or fail to prioritize the safety of others and themselves, there will be
negative impacts at all levels and an increase in unnecessary risks for the County.
Safe Works
During our initial assessment the overall safety practices appeared to be poor. There appeared to be a
lack of attention to or awareness of safe work procedures, regular safety training, safety tailgate
meetings and safety moments, a required illness and injury prevention plan, and overall County safety
policies. All water facilities in the state of California are required to comply with safety regulations and
requirements from the U.S. Department of Transportation (DOT), Federal and State Occupational Safety
and Health Administration (OSHA). We encourage that the County reinforce the importance of safe work
procedures and integrate them into the O&M staff culture. Facility operators are required to ensure that
all site work must comply with Federal and CAL-OSHA regulations. Site supervisors must research,
develop and implement safety elements in site training plans, maintenance job plans, operator routine
duties, and general policies and procedures. Per recent discussions with the County, they stated that
improvements have already been implemented to the previous safety practices and improvements will
continue.
Standard Operating Procedures
Using OEM maintenance manuals. Of the facilities we visited, none were equipped with complete, upto-date Standard Operating Procedures. Many of the standard operating procedures at these facilities
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appear to be in oral form, transmitted from one operator to another in the course of training. Other
procedures are gleaned from OEM documentation. While this may seem to serve sufficiently for such
small systems, it is critical to have up-to-date SOPs in written form to ensure that everyone has the
same information and there is no confusion over the correct method of performing work duties. This
increases consistency in quality and integrity of work performance or product. Written SOPs can be
used in the training of new employees, providing a reference document for complex processes and a
checklist of steps required.
In addition, standards transmitted orally run the risk of being rather like a game of telephone, with each
transmission of information resulting in the loss of information or history. Documenting SOPs in written
form creates a stable baseline from which changes can be made as operating conditions, design
parameters, or equipment changes. SOPs are also used to demonstrate compliance with regulations
and may be used by inspectors to audit workplace procedures.
SOPs document regularly recurring work processes that are conducted or followed on a daily, weekly,
monthly or other time scheduled basis. SOPs are specific to the organization and work site at which
they are used. They should be reviewed, updated, and referenced by management and staff to ensure
quality and consistency. SOPs must be readily available to the staff members who perform the work,
not left in a binder in an office. An electronic or paper copy of the most current SOPs should be
maintained in an easily accessible location.
It is important to note that SOPs are required even when industry standard, published procedures or
OEM manuals are being followed. Site specific SOPs will be more detailed and complete than wideranging standards, including the location of equipment, chemicals or process controls so that there is no
room for confusion.
Operator Round Duties
Some of the most critical elements of good plant management are the Operator Round Duties (ORDs)
offering a checklist of daily, weekly and/or monthly operator rounds. These tasks may or may not have
accompanying SOPs, depending on the complexity of the task. ORDs can help streamline workflows by
providing route guidance (especially critical when operators face extended driving time) and optimized
checklists to reduce the amount of time spent on rounds. One of the challenges facing O&M for
Mariposa County facilities is the difficulty of accomplishing all the necessary checks and routine
maintenance activities in the allotted time. Carefully planned ORDs can help minimize these difficulties,
and provide a clear record of which activities have been accomplished. ORDs can also help determine
the necessity for additional staff. If operators frequently have difficulty accomplishing ORDs, or if the
estimated time to accomplish these activities exceeds current staffing levels, it may indicate the need
for additional staff. Finally, ORDs provide proof of care when process upsets occur, which can help
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reduce fines in the case of Notice of Violation (NOVs). Based on our observations, our team found the
operators were conducting routine duties that were orally instructed or from memory. It also appeared
that there was no formal method of memorializing routine field observations. Typically operators are
required to document routine findings, observations, or confirmations in a checklist type format and
report the findings to the operator in charge.
Emergency Response Plans
Emergency response plans (ERPs) are critical if, and when, emergencies arise. The first few minutes of
an emergency situation can be the most important in terms of protecting public health and ensuring
employee safety. ERPs describe the actions that facility should take in response to major events such as
major natural disasters (tornadoes, storms, earthquakes, fires, floods, or explosions), catastrophic
incidents with mass casualties, property damage, or disruption of services that severely affect the
population, infrastructure, environment, economy, and government functions. In addition, water
systems serving populations over 3300 should include threats, indications, and acts of terrorism in
emergency response planning. Although some facilities have documented ERPs, such as Coulterville’s
Spill Prevention and Control Plan, we recommend developing ERPs for each facility to ensure quick
response and minimize risk of process upset or regulatory violation in case of an emergency event.
Existing ERPs should be updated whenever contact information or conditions warrant. We found that
Yosemite West, Don Pedro and Coulterville all had some form of ERP or procedure that was related to
the Sanitary Sewer Management Plan. However, we strongly suggest that these plans be thoroughly
reviewed and updated accordingly. Once reviewed and updated, the documents should be reviewed and
“mock” emergency situations should be acted out as a form of emergency response training on an
annual basis.
Maintenance Plans
Maintenance Plans should identify the facility, provide an overview of the process, and provide
maintenance guidance and planning to prevent issues before they can become crises or violations.
Ideally, maintenance planning will be guided by the results of a Failure Modes and Effects Analysis
(FMEA) that can identify the risks and consequences of equipment failure and determine equipment
criticality. Critical equipment should have proactive maintenance and oversight tasks to ensure that
functionality is not lost, but non-critical equipment may be assigned minimal maintenance if the cost
exceeds the value of the equipment itself and there will be little to no impact on the health of the
process.
Maintenance planning includes equipment inspections, scheduled maintenance tasks such as periodic
sludge removal or interior tank inspections, housekeeping, and failure finding tasks. At each of the
facilities we visited in Mariposa, maintenance was performed reactively, only after equipment actually
failed, rather than proactively addressing potential issues early. This “firefighter” mentality ultimately

80

1621 13th Street, Suite B, Sacrament
o, CA 95814
O: 281 598 1330 F: 281 598 1345
pinnacleart.com

results in higher maintenance costs, since expensive equipment failures and reactive repairs cost more
than proactive, preventive maintenance tasks that can avoid equipment failure and extend the life of
assets. We found a lack of maintenance procedures, scheduled maintenance, and condition monitoring,
and activity planning within the current O&M program. We strongly suggest that the County consider
building an effective maintenance management system that improves preventive maintenance job plans,
spare parts, safe works, complete lock out/tag out procedures, corrective maintenance planning, and
work order/asset tracking by utilizing computer maintenance management software tools. These tools
could track maintenance activities and status conditions for rotational assets, fixed assets, and linear
assets.
Condition-Based Monitoring
In addition to standard preventive and corrective maintenance tasks, we recommend the County
consider the use of condition-based monitoring. Condition-based monitoring can provide additional
detail regarding the health and condition of the County’s assets. Thermography, for example, can pick up
increasing heat loads on motors that indicate degradation. Vibration monitoring can identify poor
mounting, worn bearings, or misalignment in pumps long before that vibration becomes significant
enough to be picked up by human sense of sound or touch. Repairs or corrective actions can then be
scheduled before significant damage is done to the asset, and long before risk of catastrophic failure
requires corrective repair or replacement.
Condition-based monitoring sometimes is avoided by smaller facilities based on the initial costs to set up
a condition-based monitoring program. However, the maintenance savings realized by conditionmonitoring more than justifies the initial costs. Return on investment can be 2 or 3 times the initial
capital outlay. Developing a condition-based monitoring program would help Mariposa County stay
ahead of potential violations, and reduce time spent on catastrophic corrective maintenance.

Activity Tracking
One of the main issues identified at the treatment facilities was a lack of adequate activity tracking.
Operators keep track of activities in logs assigned to each truck, largely to monitor and account for fuel
use in County vehicles. Plant activity logs, however, are not consistently updated with facility changes,
making it difficult to track changes to process operations, maintenance activities performed, or other
critical plant information. In case of process upset, without properly signed, contemporaneous
operating logs, it may be difficult to prove innocence of fault. There are currently log books at each lift
station and treatment facility, but more detailed documentation would make better use of these logs
both in providing clear information and history for County staff, and in documenting changes that might
play a role in process upsets.
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Document Management
A computerized maintenance management system (CMMS) or other method of document management
is recommended to ensure that records of operations, maintenance and asset history are readily
available. From the gaps in documentation requested in our RFI, it is clear that the County needs to
implement improved document management policies and strategies to ensure that information
required to make effective decisions about the facilities is being collected and stored, and is readily
available when needed.
Program Improvement Recommendations
Table-1 illustrates the general condition of the elements that make up the O&M program. Seven of the
twelve elements were found in a poor state. 25% were in fair state, and only one element was
considered in a good state. Now that we know the condition of the O&M program, the next step is to
develop strategies to improve the O&M program, then develop tactical steps that are directly in
alignment with these improvement strategies. We recommend that the County to develop an actionable
work plan and schedule to validate and expand upon the opportunities characterized in this TM, then
develop the improvements and corrections that will become part of the strategy overlay of a process
control plan, risk based maintenance plan, and document management plan.
Table 1 on the following page shows the condition of the process/documentation for all of the facilities.

Table 1: General Findings
Process/ Documentation
Safety Program
Process Training Program
Emergency Response Plan
Operator Routine Duties
Lockout/Tagout
Standard Operating
Procedures
Asset Register Hierarchy
Preventive Maintenance
Work Order Management
Spare Parts
Maintenance Training
SCADA/Remote Telemetry
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Good

Fair

Poor

Very Poor
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Abbreviations for Figure 1, 2 & 3
OCL – Operator Checklist
PM – Preventive Maintenance
CMMS – Computerized Maintenance Management System
GIS – Geographical Interface System
BCE – Business Case Evaluation
QA/QC – Quality Assurance/Quality Control
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Figure-1 Typical Facility Operations Workflow
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Task Completed

Figure-2 Typical Facility Preventive Maintenance Workflow
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Figure-3 Typical Facility Corrective Maintenance Workflow
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Work Plan for Operations
The following work plans provides guidance for the County to assist in the improvement of their O&M
program. These recommendations follow a loosely chronological order, with a criticality assessment
preceding the development of other improvements. This is because the criticality assessment provides
the basis for the development of all other elements of the program, targeting the maintenance and
operation of the equipment most essential to the successful compliance for each system. Because the
resources required to upgrade the County’s whole O&M program, we have provided recommended
timelines and locations for gradual development. If the County chooses to perform O&M program
improvements, either in whole or in part, with existing in-house staff, these schedule recommendations
can help provide a blueprint for implementation.
Cost tables are provided for each recommendation. These cost tables serve a dual function: they provide
an estimate for in-house implementation costs, assuming an in-house employee with burden cost of
$90/hr. These cost tables also indicate the approximate cost of hiring an outside consultant to perform
the associated task. The County will note that the total cost for these tasks does not vary; whether
performed in-house or by a consultant, the County’s costs to implement each stage should be relatively
predictable. What will vary is the time required to complete each task. In-house implementation usually
requires that existing staff complete additional work. Due to the added workload, in-house
implementation usually takes considerably more time than implementation performed by a consultant.
If time is of the essence, and the County wishes to complete implementation of O&M program
improvements quickly, an outside consultant is recommended. In either case, these cost estimates can
be used to develop future rate schedules.
Failure Mode Effects Analysis Development
An important first step to improve O&M is to perform a Failure Mode Effects Analysis (FMEA). We
recommend the County perform an FMEA in order to identify the criticality for each piece of equipment,
describe its function, how it could fail, the direct and indirect effects of its failure, and the operator’s
response if and when failures occur. This analysis can provide a risk-based evaluation for each asset in
order to determine the strategy to maintain both critical and non-critical assets. Based on the FMEA, tasks
such as Operator Routine Duties (ORDs) that focus on the most critical assets can be developed.
Table 2 shows the labor hours (lhrs) and cost for the FMEA development for all of the facilities:
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Table 2: FMEA Development Cost
Yosemite West

Mariposa
Pines

Don Pedro

Coulterville

100

25

50

50

$30,000

$10,000

$20,000

$20,000

Number of Assets
Total Cost
SOP Development

As stated earlier, none of the facilities were equipped with complete, up-to-date SOPs. SOPs are
important because they give the operator specific directions on how to perform certain tasks. Table 3 is
a list of SOPs we have identified for each of the facilities along with the cost and labor hours (lhrs):

Table 3: SOP List and Cost
SOP

Yosemite
West

Mariposa
Pines

Don Pedro

Coulterville

Resources

lhrs

Cost

lhrs

Cost

lhrs

Cost

lhrs

Cost

Wells

16

$1440

NA

NA

NA

NA

16

$1440

PW Distribution

32

$2880

NA

NA

NA

NA

32

$2880

Overall Facility

NA

NA

40

$3600

NA

NA

40

$3600

Sewer Collection

40

$3600

16

$1440

40

$3600

40

$3600

Influent Lift
Station

NA

NA

24

$2160

24

$2160

24

$2160

Headworks

16

$1440

NA

NA

24

$2160

8

$720

Aeration Basin

16

$1440

NA

NA

24

$2160

24

$2160

RAS System

16

$1440

NA

NA

NA

NA

NA

NA

Blower System

16

$1440

NA

NA

16

$1440

NA

NA

Sludge Disposal

16

$1440

NA

NA

24

$2160

NA

NA

Transfer Lift
Station

16

$1440

NA

NA

NA

NA

NA

NA

Clarifier

16

$1440

NA

NA

24

$2160

NA

NA

Disinfection

NA

NA

NA

NA

24

$2160

NA

NA

Effluent Disposal

32

$2880

NA

NA

24

$2160

25

$2250

Laboratory

32

$2880

12

$1080

32

$2880

32

$2880
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SOP

Yosemite
West

Mariposa
Pines

Don Pedro

Coulterville

Resources

lhrs

Cost

lhrs

Cost

lhrs

Cost

lhrs

Cost

SCADA/RTU

25

$2250

12

$1080

25

$2250

12

$1080

Emergency
Power

16

$1440

16

$1440

16

$1440

16

$1440

Electrical

24

$2160

24

$2160

24

$2160

24

$2160

329

$29,6
10

144

$12,9
60

321

$28,8
90

293

$26,3
70

Total Resources

1. Estimated in-house labor costs with burden; assumes a total County of Mariposa employee
burden rate of $90/hr. Expected costs for consultant labor should remain the same.
Operator Routine Duties Development
According to Table 1, the Operator Routine Duties (ORDs) for all of the County managed facilities are in
fair condition. As stated earlier, based on the FMEA, ORDs that focus on the most critical assets are
developed for each facility. Table 4 shows the labor hours and cost for the ORD development for all of
the facilities.

Table 4: ORD Development Cost
Yosemite West
Total Labor hours
Total Cost

Mariposa
Pines

Don Pedro

Coulterville

20

16

20

16

$1,800

$1,440

$1,800

$1,440

ERP Development
As stated earlier, some of the facilities have documented ERPs, such as Coulterville’s Spill Prevention
and Control Plan. We believe documented ERPs should be created for all of the facilities. The following
is a list of items that each ERP will include.
Basic System Information
•
•
•
•
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•
•

System owner
Information about operator in charge of managing the emergency

Chain of Command
In order to avoid confusion during an emergency event, a chain of command shall be documented in
order to clearly define the responsibilities of all parties. The Chain of Command shall include the
following:
• Name and Title
• Responsibilities during an emergency
• Contact phone numbers
In addition to contact phone numbers, alternate forms of communication methods shall be included in
case telephone service is lost during an emergency.
Emergency Notification
In the event of an emergency affected parties will need to be contacted. These include the following:
•
•
•

Personnel on-call or off-duty
Customers
Local law enforcement, drinking water officials, local health officials, and water testing
laboratories
• Service and repair contractors
• Water supply agencies (if needed)
A list of the contact information for these individuals, along with procedures, should be included in the
ERP.
Response Actions
An evaluation of the most likely type of emergency event that the facility may experience will be
developed. After this has been completed, a list of response actions, depending on the emergency
event, will be generated. This will include the immediate actions, notifications and follow up actions.
Table 5 shows the number of labor hours and cost for the development of an ERP for each facility.
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Table 5: ERP Development Required Resources
Yosemite West
Total Labor hours
Total Cost

Mariposa
Pines

Don Pedro

Coulterville

32

24

24

16

$2,880

$2,160

$2,160

$1,440

Training Program Development
The staff does not have a training program in order to provide new or current operators a better
understanding of the facilities and how to operate them. There are five (5) areas the operators need to
be trained on, listed below:
Process Control Training
Process Control Training focuses on how to operate the plant optimally, and reliably, in order to meet
the permit requirements. Topics covered should include aerations ponds, nitrogen primer, energy,
secondary clarifier theory, water balance, changed condition projection and process change
management.
Field Based Training
Field Based Training should focus on sampling techniques, process observation, documenting field
notes, and equipment health observations/inspection.
Operator Shadowing
Operator Shadowing provides an opportunity for an experienced Senior Operator to observe the actions
of the operators as they practice the process control and site inspection activities. Having oversight from
an experienced operator can prevent the development of, or return to, bad habits.
Specialized Maintenance Training
Specialized Maintenance Training should focus on critical repair procedures for equipment deemed
critical during the FMEA.
Training for Trouble (ORCA)
During this training an O&M Specialist should assess whether the operations staff understand the
process sufficiently to respond to emergency events. A specialist develops mock failure conditions,
observes how operators responds and evaluates the level of understanding of the process equipment
and process control envelopes.
Table 6 shows the number of labor hours and cost for the training for each facility.
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Table 6: Training Development Required Resources
Yosemite West

Mariposa
Pines

Don Pedro

Coulterville

80

10

20

20

$7,200

$900

$1,800

$1,800

Total Labor hours
Total Cost
Safety Program Development

According to Table 1, the current Safety Program is poor. Our Operations Specialist has observed the
staff failing to following safety precautions during plant maintenance activities. Our goal is to protect
the safety and well-being of the County’s most important asset, the operators.
The benefits of having a safety program in place are:
• Less pain and suffering for operators and their families
• Reduced turnover or absenteeism
• Reduced insurance and accident related costs to the County
An assessment of the facilities should be performed by a specialist with support from the operations
staff. This assessment should align with Cal/OSHA requirements and focus on the following safety
aspects:
• Use and need of PPE
• Hazard Communication (HAZCOM) program
• Confined space procedures
• Lock Out/Tag Out (LOTO) procedures
• Permitting procedures
• Precautions and frequency of ladder usage and working at heights
• Walking and working surfaces
• Emergency action procedures
The assessment should then be presented in a report with the recommendations as well as a hazard
map that outlines hazards and required PPE.
The total of labor hours and cost associated for the Safety Program development are shown in Table 7.
This training is not site specific and can be performed on a monthly basis focusing on the topics listed
above.
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Table 7: Safety Program Development Required Resources
Yosemite West
Total Labor hours
Total Cost

Mariposa
Pines

Don Pedro

Coulterville

20

20

20

20

$1,800

$1,800

$1,800

$1,800

Sampling Program Development
Currently the only laboratory documentation required are Chain of Custody documents since most of
the lab testing is done at an outside lab. However, we recommend implementing a clearly defined
sampling program for each facility. The total of labor hours and cost associated for the Sampling
Program development are shown in Table 8.

Table 8: Sampling Program Development Required Resources
Yosemite West
Total Labor hours
Total Cost

Mariposa
Pines

Don Pedro

Coulterville

20

16

20

16

$1,800

$1,440

$1,800

$1,440

Reporting Document Development
Currently none of the facilities have a standardized reporting document. We recommend creating a
reporting document template in spreadsheet form to simplify and improve the efficiency of reporting.
The template will make it easier to send out monthly and yearly reports to the State in a timely fashion.
The total of labor hours and cost associated with the development of a Reporting Document are shown
in Table 9.

Table 9: Reporting Document Development Required Resources
Yosemite West
Total Labor hours
Total Cost
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20

16
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Work Plan for Maintenance
Condition Based Monitoring Program Development
As stated earlier, developing a condition-based monitoring program would help Mariposa County stay
ahead of potential violations, and reduce time spent on catastrophic corrective maintenance. Currently
the County does not have Condition-Based Monitoring program in place.
PM Development
According to Table 1, the Preventive Maintenance (PM) program for all of the facilities is fair. This can
be improved by conducting O&M Tasks Selections. This exercise results in suggestions for predictive,
preventive and operator surveillance maintenance for each critical/non-critical asset. Once this has
been conducted, PM sheets can be developed for each critical asset. Any items that require monitoring
on a daily or weekly basis can be added to the ORDs while items requiring monitoring on a monthly basis
or longer can be placed on the PM sheet. The total of labor hours and cost associated for the PM
development are shown in Table 10.

Table 10: PM Development Cost and Labor hours
Yosemite West
Total Labor hours 240
Total Cost $21,600

Mariposa
Pines

Don Pedro

Coulterville

80

240

120

$7,200

$21,600

$10,800

CMMS Development
We highly recommend the County invest in a CMMS system for document management. Based on our
preliminary investigation, the costs for the software alone can range from $5,000 to $30,000 per facility
depending on the level of sophistication required and the maintenance management needs of the
County. There are additional items such as the development of an asset registry that will need to be
performed in order to properly utilize the CMMS software. Due to the importance of selecting a best-fit
CMMS to meet the County’s unique needs, and to encourage the success of these O&M program
improvements, the County should consider employing a consultant to assist with CMMS selection. The
total cost per facility is estimated at approximately $40,000.
Schedule
The implementation of our recommendations has been broken down so that they can be completed in
the next four (4) years. This timeline may require adjustment depending on whether the County
chooses to perform in-house implementation. Table 11 shows the breakdown in total cost per facility
and total annual cost. The total cost for full program implementation is estimated at $444,570.
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Table 11: O&M Services Cost and Schedule
TASK

Total Cost Per Facility
Yosemite West
(YW)

Mariposa
Pines
(MP)

Don Pedro
(DP)

Coulterville
(CV)

FMEA
Development

$30,000

$10,000

$20,000

$20,000

YW, MP, DP,
CV

SOP
Development

$29,610

$12,960

$28,890

$26,370

YW, MP

DP, CV

ORD
Development

$1,800

$1,440

$1,800

$1,440

YW

MP

ERP
Development

$2,880

$2,160

$2,160

$1,440

Training
Program

$7,200

$900

$1,800

$1,800

YW, MP

Safety Program

$1,800

$1,800

$1,800

$1,800

YW, MP

DP, CV

Sampling
Program
Development

$1,800

$1,440

$1,800

$1,440

YW

MP

Reporting
Document
Development

$1,800

$1,440

$1,800

$1,440

PM
Development

$21,600

$7,200

$21,600

$10,800

YW

MP

DP

CV

CMMS
Development

$40,000

$40,000

$40,000

$40,000

YW

MP

DP

CV

$138,490

$79,340

$121,650

$106,530

$200,910

$115,780

$68,800

$60,520

Total Cost

Total Cost for All Facilities = $446,610
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CV

Staffing Recommendation
Currently the facilities are operated with three (3) Full Time Equivalents (FTE) and a
Management/Planner, Mr. Larry Harris. In order to develop a staffing plan that completely balances the
resources required to operate and maintain the facilities at each of the four communities, our team
developed a high level asset register and began populating the resources required to operate and
maintain each major asset that supported the functional performance of each of the facilities. We also
evaluated the resources required to conduct O&M training, safety training, permit reporting, operator
routine duties, scheduled maintenance, and emergency response preparedness. We also included drive
time for each of the community services areas. After the analysis, taking into consideration the County’s
constraints and basing our analysis on the individual needs of your facilities, we recommend that the
four services areas be staffed with a total of 6.5 FTEs. This total FTE count includes one (1)
Management/Planner, one (1) Chief Plant Operator, and four and a half (4.5) FTEs used as either
operations or maintenance personnel. Table 12 and Table 13 illustrate two plant staffing alternatives
for O&M and how staff could be assigned to the facilities to conduct their respective duties. These
totals do not include the one (1) FTE Manager/Planner. This is strictly Plant Staff.
Staff Schedule – Alternative #1

Table 12: Plant Staff Schedule Recommendation
Day

Yosemite West

Mariposa Pines

Coulterville

Don Pedro

(2 FTEs)

(1 FTE)

(1.3 FTEs)

(1.25 FTEs)

Monday

CPO, MT1

OP1

OP2

OP3

Tuesday

OP1, OP2

CPO

MT1

OP3

Wednesday

OP1, OP2

MT1

CPO, OP4

OP3

Thursday

OP1, OP4

OP2

OP3

CPO, MT1

Friday

CPO, MT1

OP2

OP1, OP4

OP3

CPO – Chief Plant Operator (Position currently encumbered)
Operator 1 – OP1 (Position currently encumbered)
Operator 2 – OP2 (Position currently encumbered)
Operator 3 – OP3
Operator 4 – OP4 (Part-Time OIT)
Maintenance Technician 1 – MT1
For this alternative, we recommend hiring an additional FTE to serve as the Maintenance Technician
who would focus solely on maintenance activities such as PMs and CMs for all of the facilities. The
Maintenance Technician would go to each facility at least once a week. One additional full-time FTE and
one part-time Operator in Training (OIT) FTE to serve as operators should be hired to fulfill the 5.5 FTE
requirements at all of the facilities. Per Title 23 Regulations an OIT shall always be under the direct
supervision of a certified operator, therefore, the above staffing recommendation depicts the OIT
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working under the direct supervision of a certified operator at all times. Yosemite West is rated as a
Grade III facility and requires a Grade III operator to act as Chief Plan Operator (CPO). Now that Darryl
Nielsen has obtained his Grade 3 certification, we expect he will be designated as CPO and can focus on
the operations for all of the facilities. This means that he will be in charge of tasks such as the required
sampling for all plants while Mr. Harris will work at the County’s main office and can serve as Planner
and Scheduler.
Staff Schedule – Alternative #2

Table 13: Plant Staff Schedule Recommendation
Day

Yosemite West

Mariposa Pines

Coulterville

Don Pedro

(2FTEs)

(1 FTE)

(1.3 FTEs)

(1.25 FTEs)

Monday

CPO, OP1

OP2

OP3, OP5

OP4

Tuesday

OP2, OP1

CPO

OP3, OP5

OP4

Wednesday

OP3, OP1

OP2

CPO

OP4

Thursday

OP5, OP1

OP2

OP3

CPO, OP4

Friday

CPO, OP1

OP2

OP3

OP4

CPO – Chief Plant Operator (Position currently encumbered)
Operator 1 – OP1 (Position currently encumbered)
Operator 2 – OP2 (Position currently encumbered)
Operator 3 – OP3
Operator 4 – OP4
Operator 5 – OP5 (Part-Time OIT)
For this alternative, we recommend hiring another 2.5 FTEs. One (1) Grade 1 Wastewater, one (1) Grade
2 Wastewater and a part-time OIT. According to Mr. Meinzer, the current operators have a strong
background in maintenance and could be used as cross-trained maintenance staff. The Grade 2 certified
operator would assist in training the existing operators as well as focus on the operator duties. The
succession plan would already be in place to replace the existing Chief Plant Operator when needed. As
in the first alternative, Mr. Nielsen would be in charge of tasks such as the required sampling for all
plants while Mr. Harris will work at the County’s main office and can serve as Planner and Scheduler.
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Rate Study
Purpose
The purpose of this rate study is to determine if Mariposa County’s current water and wastewater rates
accurately reflect the cost of service, and to offer a redesigned rate structure that will be able to cover
the projected operations and capital costs necessary to sustain the existing water and wastewater
infrastructure for the next five years.

Yosemite West
Introduction
Mariposa County retained PinnacleART and Bartle Wells Associates (BWA) to conduct a cost of service
analysis and rate study for Yosemite West. The District faces operations and maintenance deficits, aging
infrastructure, and longstanding water and wastewater rates that do not reflect the true cost of service.
BWA constructed a financial plan for Yosemite West water and wastewater enterprises to address these
issues. Key components of this study include historical revenue and expenses, user consumption data,
and 10-year projections for operations, maintenance and capital improvements created by PinnacleART.
Financial data and estimates culminate in cash flow projections for each enterprise, which address rate
increases and loans needed to cover water and wastewater expenses. Rate increases address the
change in costs as presented by Pinnacle, including an increase in staffing and capital improvement
expenses. Focus was placed on the first five years of rates, but 10-year projections are provided to
address deferred additional capital improvements. All proposed rate increases cover any required debt
service coverage and aim to maintain reserves above 25% (90 days) of annual operations and
maintenance costs.
BWA also calculated new rate structures for Yosemite West water and wastewater which eliminate the
existing volumetric tier structures.

Findings
Yosemite West is the largest area in Mariposa County. The District consists of 165 accounts which are
largely residential and receive water and wastewater services. Yosemite West water and wastewater
rate revenue in 2015/16 was $188,356, with a total ending fund balance of $126,941 between O&M and
Capital funds. Water and Wastewater also receive miscellaneous revenue from taxes, interest and
delinquent fees. Fund balances were allocated to water and wastewater according to financial need.
Water and wastewater share a debt repayment schedule of $14,500 per year per enterprise.

98

1621 13th Street, Suite B, Sacrament
o, CA 95814
O: 281 598 1330 F: 281 598 1345
pinnacleart.com

Yosemite West Water
Yosemite West’s water enterprise has historically operated at a revenue surplus. 2014/15 net
operations revenue was $102,197. Water rates were established January 1, 2006 and consist of a base
rate per account and nine tiered volumetric rates. Total water use was 8,635 thousand gallons with an
average monthly use of 5.66 kgals in 2015/16.
PinnacleART estimated annual water O&M costs to be $157,413 in the first year to account for a needed
increase in staffing and oversight. Expenses have been escalated for inflation in future years. Capital
expenses are estimated to total $1,120,330 over the next 5 years. To meet these financial needs, Bartle
Wells estimates that Yosemite West water requires rate increases according to Table 1.

Table 1: Yosemite West Water

Proposed Rate Revenue Increase
Monthly Increase for Average User

Year 1
53.0%
$35.17

Year 2
25.0%
$21.77

Year 3
5.0%
$5.44

Year 4
1.7%
$1.94

Year 5
0.0%
$0.00

Total
104.2%
$64.33

Increases are frontloaded to accommodate the initial change in annual O&M and Capital costs and
achieve a target fund balance of 90 days operations and maintenance expenses in Year 5. BWA also
recommends a loan of $828,250 to cover the first three years of capital. Debt service is estimated at
$66,461 per year, which is conservatively based on a 20-year loan at 5% interest.
BWA created a volumetric water rate which eliminates the current tier structure. The new volumetric
rate is revenue-neutral and maintains the same proportion of fixed/variable revenue recovery as the
current rate. Fixed base rates are unchanged. Proposed rates are shown on page 101.

Yosemite West Wastewater
The wastewater enterprise has historically operated at a loss. 2014/15 net operations revenue was
-$146,753. Wastewater rates were established June 1, 2004 and have the same structure as water
rates, a base rate per account and nine tiered volumetric rates.
PinnacleART estimated that future operations costs will amount to $236,120 per year in the first
year, which is escalated for inflation in subsequent years. The proposed capital program amounts to
$930,003 over the next five years. BWA’s proposed rate increases are shown in Table 2.
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Table 2: Yosemite West Wastewater

Proposed Rate Revenue Increase
Monthly Increase for Average User

Year 1
100.0%
$38.02

Year 2
95.0%
$65.14

Year 3
4.0%
$5.35

Year 4
0.0%
$0.00

Year 5
0.0%
$0.00

Total
305.6%
$108.52

BWA recommends an $868,490 loan to cover 3 years of capital. Debt service is estimated to be $69,690
per year.
BWA’s proposed rates for wastewater have the same structure as the proposed water rate. The new
structure eliminates the existing volumetric tiers but maintains the same proportion of fixed/
volumetric revenue. Fixed base rates are unchanged. Proposed rates are shown on Page 101.

Conclusion and Recommendations
Pinnacle’s proposed operations and capital costs are necessary for continued function of Yosemite West’s
water and wastewater operations over the next five years. The District’s current rates are longstanding
and will not be able to cover projected expenses. BWA’s overall recommendation is to adopt the
proposed rate increases as outlined above to cover Pinnacle’s projected operations and capital costs, and
adopt the redesigned rate structures to simplify and defend the cost basis of the rates.
To alleviate impact on ratepayers, BWA recommends that Yosemite West pursue grants and low-interest
loans to fund capital. Unfortunately, grants for water and wastewater are difficult to secure and many
have already been claimed. They are awarded through a highly competitive process, have a narrow focus,
and often require matching local funds. Similarly, any debt financing must be secured by a reliable source
of revenue, so may only be appropriate for capital projects once a rate increase schedule has been
adopted.
Proposition 218 requires that property owners have the opportunity to protest the proposed water and
wastewater rate increases at a public hearing before adoption. To avoid a majority protest of the rates,
the County will need to adopt an aggressive public outreach strategy to explain the need for these rate
increases.
BWA is pleased to submit the following rate study in collaboration with PinnacleART and City Staff, which
contains a detailed cost breakdown for each enterprise and the methodology behind each rate.
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Final Tables: Yosemite West – Water and Wastewater
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Mariposa Pines
Introduction
Mariposa County retained PinnacleART and Bartle Wells Associates (BWA) to conduct a cost of service
analysis and rate study for Mariposa Pines. The District’s system faces an operations and maintenance
deficit, aging infrastructure, and longstanding wastewater rates that do not reflect the true cost of
service. BWA constructed a financial plan for Mariposa Pines to address these issues. Key components of
this study include historical revenue and expenses, customer data, and 10-year projections for
operations, maintenance and capital improvements created by PinnacleART. Financial data and estimates
culminate in cash flow projections for each area, which address rate increases and loans needed to cover
wastewater expenses. Rate increases address the change in costs as presented by Pinnacle, including an
increase in capital improvement projects. Focus was placed on the first five years of rates, but 10-year
projections are provided to address deferred additional capital improvements. All proposed rate
increases cover any required debt service coverage and aim to maintain reserves above 25% (90 days)
annual operations and maintenance costs.

Findings
The Mariposa Pines area is Mariposa County’s smallest district. It provides wastewater service to 23
residential EDUs (Equivalent Dwelling Units).

Mariposa Pines - Wastewater
The enterprise has run an operating deficit as of fiscal year 2015, with a net revenue of -$1,752
including $6,400 in rate revenue. Wastewater receives rate revenue in addition to miscellaneous
revenue from taxes, interest, and delinquent fees. Rates were established January 1, 1998 and are
composed of a single monthly rate per EDU for all customers. The enterprise collected $6,072 in rate
revenue in 2015/16 and had an ending fund balance of $234,706 between Operations and Capital
funds. PinnacleART estimates that the wastewater enterprise faces $77,385 in operating costs in the
first year of implementation, and inflationary increases in future years. Estimated annual expenses
include an increase in staffing and oversight. In addition to annual expenses, Pinnacle estimates that
the first five years of recommended capital will cost $31,134. BWA’s has projected rate increases using
these values in Table 1.

114

1621 13th Street, Suite B, Sacrament
o, CA 95814
O: 281 598 1330 F: 281 598 1345
pinnacleart.com

Table 1: Mariposa Pines Wastewater

Proposed Rate Revenue Increase
Monthly Increase for Average User

Year 1
100.0%
$22.00

Year 2
13.0%
$5.72

Year 3
13.0%
$6.46

Year 4
13.0%
$7.30

Year 5
5.0%
$3.17

Total
203.0%
$44.66

Proposed rates are shown on page 116. The District will need additional rate increases in years 5-10 to
address $307,770 in deferred capital improvement projects.

Conclusion and Recommendations
Pinnacle’s proposed operations and capital costs are necessary for continued function of Mariposa
Pines’ wastewater enterprise over the next five years. The District’s current rates are longstanding and
cannot cover current or projected expenses. BWA’s overall recommendation is to adopt the proposed
rate increases as outlined above to cover Pinnacle’s projected operations and capital costs.
To alleviate impact on ratepayers, BWA recommends that the District pursue grants and low-interest
loans to fund capital. Unfortunately, grants for water and wastewater are difficult to secure and many
have already been claimed. They are awarded through a highly competitive process, have a narrow
focus, and often require matching local funds. Similarly, any debt financing must be secured by a
reliable source of revenue, so may only be appropriate for capital projects once a rate increase
schedule has been adopted.
Proposition 218 requires that property owners have the opportunity to protest the proposed water
and wastewater rate increases at a public hearing before adoption. To avoid a majority protest of the
rates, the County will need to adopt an aggressive public outreach strategy to explain the need for
these rate increases, especially in an area with a small population such as Mariposa Pines.
BWA is pleased to submit the following rate study in collaboration with PinnacleART and City Staff,
which contains a detailed cost breakdown for each area.
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Final Tables: Mariposa Pines - Wastewater
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Coulterville
Introduction
Mariposa County retained PinnacleART and Bartle Wells Associates (BWA) to conduct a cost of service
analysis and rate study for Coulterville. The District faces operations and maintenance deficits, aging
infrastructure, and longstanding water and wastewater rates that do not reflect the true cost of
service. BWA constructed a financial plan for Coulterville water and wastewater to address these
issues. Key components of this study include historical revenue and expenses, user consumption data,
and 10-year projections for operations, maintenance and capital improvements created by
PinnacleART.
Financial data and estimates culminate in cash flow projections for each enterprise, which address rate
increases and loans needed to cover water and wastewater expenses. Rate increases address the
change in costs as presented by Pinnacle. Focus was placed on the first five years of rates, but 10-year
projections are provided to address deferred additional capital improvements. All proposed rate
increases cover any required debt service coverage and aim to maintain reserves above 25% annual
operations and maintenance costs.
BWA also calculated a new rate structure for Coulterville water which eliminates any differences in
rates between customer classes.

Findings
Coulterville provides water and wastewater service to consist of 97 Equivalent Dwelling Units (EDUs)
and is largely residential. Total system rate revenue in 2015/16 was $101,054 with an ending fund
balance of $63,416 between O&M and Capital funds. The fund balance was allocated evenly between
water and wastewater enterprises.

Coulterville – Water
Coulterville’s water enterprise has been operating at a loss since fiscal year 2015, with a net revenue of
-$8,178 in that year. Water rates were established January 1, 2009 and include a fixed rate and a
volumetric rate. The fixed rate for commercial users is currently $7.70 per month less than the fixed
rate for residential users; the volumetric rate is the same for both customer classes and covers all
water use.
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PinnacleART estimated that annual operating expenses will be $82,783 escalated for inflation in
future years. The water enterprise also faces $148,543 of capital costs over the next five years. BWA’s
recommended water rate increases are shown in Table 1.

Table 1: Coulterville Water

Proposed Rate Revenue Increase
Monthly Increase for Average User

Year 1
105.0%
$31.47

Year 2
40.0%
$26.19

Year 3
3.0%
$2.75

Year 4
1.7%
$1.60

Year 5
1.7%
$1.63

Total
205.7%
$63.64

Rates cover debt service for a proposed 20-year loan of $81,268 for capital expenses. Debt
service is estimated to be $6,521 per year. The water enterprise has delayed capital projects
in years 5-10 which will amount to further rate increases and recommended loans in those
years.
BWA also restructured fixed water rates to collect the same base fees from all meters less than 1”
and a greater fee for 2” commercial meters. The volumetric rate structure remains the same.
Proposed rates are shown on page 126.

Coulterville – Wastewater
Coulterville’s wastewater enterprise has historically operated at a loss. Net revenue in 2014/15 was $24,174. Wastewater pays approximately $11,000 per year in debt service for 1979 Sewer Revenue
Bond, which is expected to be paid off in three years. Rates were established January 1, 2009 and
include a single fixed rate per EDU for all customer classes.
PinnacleART estimates that the wastewater enterprise faces $124,175 in operating costs escalated by
inflation in future years. The first five years of recommended capital amount to $244,315. BWA’s
recommended rate increases to cover these costs are shown in Table 2.
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Table 2: Coulterville Wastewater

Proposed Rate Revenue Increase
Monthly Increase for Average User

Year 1
127.0%
$71.12

Year 2
15.0%
$19.07

Year 3
1.7%
$2.49

Year 4
1.7%
$2.53

Year 5
1.7%
$2.57

Total
174.6%
$97.77

These rates cover debt service on a recommended loan of $113,902 for the first three years of
recommended capital. Proposed rates are shown on page 126.

Conclusion and Recommendations
Pinnacle’s proposed operations and capital costs are necessary for continued function of
Coulterville’s water and wastewater operations over the next five years. The District’s current rates
are longstanding and cannot cover current or projected expenses. BWA’s overall recommendation is
to adopt the proposed rate increases as outlined above to cover Pinnacle’s projected operations and
capital costs, and adopt the redesigned rate structures to simplify and defend the cost basis of the
rates.
To alleviate impact on ratepayers, BWA recommends that the District pursue grants and low-interest
loans to fund capital. Unfortunately, grants for water and wastewater are difficult to secure and many
have already been claimed. They are awarded through a highly competitive process, have a narrow
focus, and often require matching local funds. Similarly, any debt financing must be secured by a
reliable source of revenue, so may only be appropriate for capital projects once a rate increase
schedule has been adopted.
Proposition 218 requires that property owners have the opportunity to protest the proposed water
and wastewater rate increases at a public hearing before adoption. To avoid a majority protest of the
rates, the District will need to adopt an aggressive public outreach strategy to explain the need for
these rate increases.
BWA is pleased to submit the following rate study in collaboration with PinnacleART and City Staff,
which contains a detailed cost breakdown for each enterprise and the methodology behind each rate.
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Lake Don Pedro
Introduction
Mariposa County retained PinnacleART and Bartle Wells Associates (BWA) to conduct a cost of service
analysis and rate study for Don Pedro wastewater. The District’s system faces an operations and
maintenance deficit, aging infrastructure, and longstanding wastewater rates that do not reflect the
true cost of service. BWA constructed a financial plan for Lake Don Pedro to address these issues. Key
components of this study include historical revenue and expenses, customer data, and 10-year
projections for operations, maintenance and capital improvements created by PinnacleART.
Financial data and estimates culminate in cash flow projections, which address rate increases and
loans needed to cover wastewater expenses. Rate increases address the change in costs as presented
by Pinnacle, including an increase in staffing and capital improvement. Focus was placed on the first
five years of rates, but 10-year projections are provided to address deferred additional capital
improvements. All proposed rate increases cover any required debt service coverage and aim to
maintain reserves above 25% (90 days) annual operations and maintenance costs.

Findings
Lake Don Pedro provides wastewater service to 106 residential Equivalent Dwelling Units (EDUs).

Don Pedro – Wastewater
Don Pedro’s wastewater system has operated at a loss since fiscal year 2013. Net revenue in fiscal
year 2015 was -$98,415. Wastewater also receives miscellaneous revenue from taxes, interest, and
delinquent fees. Rates were established October 1, 2006 and are composed of a single monthly rate
per EDU for all customers except for the Clubhouse, which has fixed and volumetric rates. The
enterprise collected $53,022 in rate revenue in 2015/16 and had an ending fund balance of $188,495
between Operations and Capital funds.
PinnacleART estimates that the wastewater enterprise faces $192,418 in operating costs in the first
year of implementation, and inflationary increases in future years. Wastewater’s proposed capital
plan amounts to $353,039 in the first five years. BWA recommends rate increases according to Table
1.
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Table 1: Don Pedro Wastewater

Proposed Rate Revenue Increase
Monthly Increase for Average User

Year 1
80.0%
$33.40

Year 2
50.0%
$37.58

Year 3
10.0%
$11.27

Year 4
1.7%
$2.11

Year 5
1.7%
$2.14

Total
207.2%
$86.50

These rates cover debt service on a recommended 20-year loan of $115,463 to cover the first three
years of capital. Debt Service is estimated to be $9,265 per year. Proposed rates are shown on Page
141.

Conclusion and Recommendations
Pinnacle’s proposed operations and capital costs are necessary for continued function of Don Pedro’s
wastewater system over the next five years. The District’s current rates are longstanding and cannot
cover current or projected expenses. BWA’s overall recommendation is to adopt the proposed rate
increases as outlined above to cover Pinnacle’s projected operations and capital costs.
To alleviate impact on ratepayers, BWA recommends that the District pursue grants and low-interest
loans to fund capital. Unfortunately, grants for water and wastewater are difficult to secure and many
have already been claimed. They are awarded through a highly competitive process, have a narrow
focus, and often require matching local funds. Similarly, any debt financing must be secured by a
reliable source of revenue, so may only be appropriate for capital projects once a rate increase
schedule has been adopted.
Proposition 218 requires that property owners have the opportunity to protest the proposed water
and wastewater rate increases at a public hearing before adoption. To avoid a majority protest of the
rates, the District will need to adopt an aggressive public outreach strategy to explain the need for
these rate increases.
BWA is pleased to submit the following rate study in collaboration with PinnacleART and City Staff,
which contains a detailed cost breakdown for each area.
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