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Section 1. Executive Summary

The Pajaro/Sunny Mesa Community Services District (PSMCSD or District) acquired the Springfield Mutual Water
Company in 2005. The water system, now called the Springfield Water System (SWS), currently serves
approximately 34 residences along Struve Road. The existing Springfield Water System is fed by a single shallow
well, designated as Springfield Well No. 1 (SW-1). SW-1 has documented water quality problems for several
contaminants, including nitrates exceeding up to five times the maximum contaminant level established by the State
of California. Since the acquisition, the District has been working to improve the water quality delivered to residents.

The goal of the Springfield Water System Improvements project (Project) is to plan for, design, and implement
upgrades to the SWS to provide a high-quality water source for long-term water supply reliability for the community.

The work to achieve this goal will be completed in multiple phases. The first phase is the Project ("Project") includes
a new single source of supply to serve the entire system at completion of all phases, and distribution system
infrastructure to serve existing SWS customers, approximately 10 residences on Springfield Road, and the MH Park.

Future phases, which are not included in the Project, are anticipated to include a second well to provide an additional
source of supply and additional distribution system infrastructure to serve additional customers on Struve and
Giberson Roads. When all phases are complete, the new potable water system is anticipated to serve approximately
34 residences on Struve Road currently served by the existing SWS, 24 additional residences on Springfield and
Giberson Roads not currently served by the existing SWS, and the Moss Landing Mobile Home Park (MH Park)
which includes 105 mobile home sites currently served by a private well.

The average daily demand (ADD) and maximum daily demand (MDD) for the three communities to be served by the
system are summarized in Table 1-1. Housing unit types include single family residences (SFR) and mobile homes
(MH). While not all of these customers will be served the Project, demand for all future customers is considered for
sizing of production, distribution, and storage facilities.

Community Unit Units ADD MDD

Type (GPM) (GPM)
Springfield Water System SFR 34 13 31
Moss Landing Mobile Home Park MH 105 15 22
Springfield and Giberson Roads SFR 24 9 22
Total 37 87

Peak hourly demand (PHD) is assumed to be 1.5 times the MDD, or 130 GPM.
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The system will be supplied by at least one source of water, with a goal of two separate sources. Three potential
sources are considered as part of this Preliminary Engineering Report (Report), including:

Alternative A:  Drill a new well at the Moss Landing Middle School site (SW-2).
Alternative B:  Connect to the existing Moss Landing water system.
Alternative C:  Drill a new well at the existing well site (SW-3).

Alternative A is recommended as the primary water source for the SWS, since the test well has been completed and
demonstrated the ability to provide sufficient water to the system. Alternative C is recommended as the secondary
source of supply for the system as a result of input from the County of Monterey and State of California; in addition,
the hydrogeologic evaluation conducted as part of this study indicates a new well at the existing well site would likely
produce good quality water.

The recommended Project will be Alternative A, which will develop an independent water supply system for the
Springfield area, consisting of a new well, water storage tanks, booster pump station, and other improvements at the
Moss Landing Middle School site; new distribution piping along Springfield Road, Struve Road, easements, and
within the MH Park; and installation of new individual service laterals and meters.

Future Phases of work include a new well at the existing SW-1 site (Alternative C), additional distribution piping along
Struve Road and Giberson Road, and installation of additional individual service laterals and meters.

A variety of permits from various agencies are anticipated to be required for the Project. In addition to compliance
with the California Environmental Quality Act (CEQA), anticipated permits for the Project construction include:

Caltrans Encroachment Permit

County of Monterey Encroachment Permit

California Coastal Commission Coastal Development Permit

Monterey Bay Air Resources District Permit to Construct and Permit to Operate
U.S. Fish and Wildlife Service Section 7 or 10 Incidental Take Permit

State Water Resources Control Board Permit Amendment

Permits Required for Future Phases include:

County of Monterey Encroachment Permit

California Coastal Commission Coastal Development Permit

U.S. Army Corps of Engineers and RWQCB Section 401 and 404 permits

U.S. Army Corps of Engineers and RWQCB Section 401 and 404 permits

California Department of Fish and Wildlife Lake and Streambed Alteration Agreement
U.S. Fish and Wildlife Service Section 7 or 10 Incidental Take Permit

State Water Resources Control Board Permit Amendment

An estimate of total project costs has been developed. In addition to construction costs, various additional expenses
anticipated to be incurred as part of the Project have been estimated based on an assumed percentage of
construction costs, summarized in Table 1-2.
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Estimated Estimated Construction Cost

Project Element Percentage of
Construction Costs Project Future Phases
Construction Costs - $6,980,000 $4,170,000
Construction Survey 1% $69,800 $41,700
Utility Relocation 2% $139,600 $83,400
Engineering Design 10% $698,000 $417,000
Design Survey 1% $69,800 $41,700
Geotechnical Engineering and Hydrogeology 2% $139,600 $83,400
Construction Management and Inspection 12% $837,600 $500,400
Environmental and Project Permitting 3% $209,400 $125,100
Right-of-Way Engineering 1% $69,800 $41,700
Right-of-Way Acquisition 3% $209,400 $125,100
District Administration 5% $349,000 $208,500
Total $9,772,000 $5,838,000

The District has confirmed State funding will be acquired for all phases of the improvements, but the current available
funding will not accommodate all proposed improvements. Therefore, it is recommended the Project be divided into
multiple phases. It is anticipated that the Project will be covered by the State funding and will include the new well
SW-2, storage tanks, booster pump station, and other associated improvements at the Moss Landing Middle School
site, as well as new distribution piping, service laterals, and meters throughout the Springfield Road, Struve Road,
and MH Park areas.

Future Phases will complete the SWS loop around McClusky Slough and the Springfield Road/Giberson Road/Struve
Road area. Future Phases will not be covered by the initial State funding and will be constructed on a separate
timeline. Only the Project will be included in the subsequent detailed design stage. All components of the Project will
be designed and constructed to accommodate the water demand of the completed SWS, including Future Phases.

Dividing the Project into multiple phases will incur a greater final cost for the complete SWS whereas keeping the
Project together as a single set of contract documents would be less expensive due to economy of scale. However,
with funding available for the Project, it is recommended the District advance the Project forward as quickly as
feasible to improve water quality in the Springfield area. If the Project moves forward in an efficient manner, it is
anticipated construction could be complete by the end of 2021.
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Section 2. Project Overview

2.1. District Background

The Pajaro/Sunny Mesa Community Services District (PSMCSD or District) has been in operation since 1986. The
District was created by the Monterey County Local Agency Formation Commission (LAFCO) with the consolidation of
the Pajaro Community Services District, the Sunny Mesa Water District, and Monterey County Service Area No. 73.
The District is a public agency governed by a five (5) member Board of Directors.

The District provides potable water service, fire protection, parks, streetlights, and sanitary sewer services to
thousands of residents in northern Monterey County (County). The District provides these services from the Pajaro
River in the north to Moss Landing in the west and to the Highway 101 corridor in the south. It is the only public
agency which provides public potable water services in the Pajaro, Elkhorn, and Prunedale areas.

The PSMCSD water system is regulated by State Wate Resources Control Board Department of Drinking Water
regulations and the Monterey County Environmental Health Department.

2.2. Existing Supply System

The District acquired the Springfield Mutual Water Company in 2005. Since the acquisition, the District has been
working with the residents of Struve Road to improve the potable water system. The water system, now called the
Springfield Water System (SWS), currently serves approximately 34 single family residential parcels along Struve
Road.

The existing SWS is fed by a single shallow well, designated as Springfield Well No. 1 (SW-1), located in an active
agricultural field to the north of Struve Road. A photo of the existing well site is provided in Figure 2-1. Existing SWS
infrastructure, including SW-1, is shown on Figure 2-2.
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SW-1 has documented water quality problems for a number of contaminants. Table 2-1 shows the maximum
contaminant level (MCL) established by the State of California and typical levels of contaminants exceeding these
levels recorded at SW-1, recorded between 2012 and 2019.

Contaminant MCL Springfield Water System
Nitrate (NOs) 45 mg/l 58-293 mg/l
Chloride 250 mg/l 639 mg/l
Total Dissolved Solids (TDS) 500 mg/l 2,170 - 2,900 mg/l
Specific Conductance 900 pS/m 4,146 uS/m
Sulfate 250 mg/l 349 mg/l
1,2,3-Trichloropropane 0.005 ug/l 0.025 - 0.039 ugl/l

It is believed the high levels of nitrates in SW-1 are a result of non-point source pollution from agricultural operations.
High levels of total dissolved solids (TDS) and specific conductance are a result of seawater intrusion into the
shallow aquifer SW-1 draws water from. Sulfate contamination is likely from naturally occurring sources.

The existing water supply system does not disinfect water prior to distribution. Due to the low-quality water produced
by the existing system, the District currently provides bottled water to residences served by the SWS for potable
uses. Residences in the SWS are allowed 170 5-gallon bottles of potable water per week. On average, the District
provides 437 5-gallon bottles of potable water per month. The District also recently began providing bottled water to
the residences in the Moss Landing Mobile Home Park (MH Park).

The building housing the existing SW-1 facilities is dilapidated and should be demolished to protect the health and
safety of District operation staff and the public. New facilities at this site should include security improvements to
exclude the public.

SW-1 discharges into the SWS which conveys water to the residences on Struve Road. There are currently 34
parcels being served by this system. The number of residences per parcel is unknown, but it is believed to be
significantly higher than national average of approximately 3.14 persons in a family household (per the U.S. Census
Bureau). The pipeline between SW-1 and the distribution main is believed to be constructed of 3-inch piping. The
existing distribution main is 6-inch asbestos cement pipe (ACP). Existing service laterals are believed to be
galvanized steel. Approximate locations of the existing distribution system piping are shown in Figure 2-2.

There are no individual water meters on the existing distribution system. The only water meter on the system is a
total production meter at SW-1. Historic system demands are discussed in Section 2.5.

The goal of the Springfield Water System Improvements is to construct improvements to the SWS to deliver a
reliable and potable water supply to the community. This Preliminary Engineering Report (Report) explores several
alternative methods of supplying potable water to the area.

Initially, the project was intended to serve only the residences on Struve Road, currently served by the SWS, and
potentially the MH Park. Since Project initiation, service to the MH Park has been confirmed, as well as additional
residences along the proposed pipeline alignments.
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When all phases are complete, the expanded SWS is anticipated to serve approximately 34 residences on Struve
Road, 24 residences on Springfield and Giberson Roads, and the MH Park which includes 105 mobile home sites.
The proposed composite service area and distribution piping to serve these customers is shown on Figure 2-3.
Service to all customers will be achieved over multiple phases as discussed in Section 11.

The system will be supplied by at least one source of water, with a goal of two separate sources. Three potential
sources are considered as part of this Report, including:

Alternative A: Drill a new well at the Moss Landing Middle School site.
Alternative B: Install a new connection between the existing Moss Landing Water System and the SWS.
Alternative C: Drill a new well at the existing SW-1 well site.

New individual service laterals and meters will be installed for each customer.

This section documents the demand requirements for the customers who will be served by the Project.

Existing system demands were reviewed for the period from the start of 2011 through April 2018. Usage data
is collected from a single water meter measuring total well production from SW-1. A summary of the monthly
water use for the system is show in Table 2-2.

2011 2012 2013 2014 2015 2016 2017 2018
January 573,716 471,988 454,784 569,976 531,828 552,099 563,992 617,848
February 513,876 381,480 418,132 471,240 487,696 433,990 429,726 449,548
March 509,388 372,504 463,012 534,820 584,936 620,092 685,168 628,320
April 554,268 397,188 454,784 536,316 557,260 504,152 476,326 570,724
May 639,540 467,500 673,948 605,132 523,600 514,624 706,112 -
June 559,504 546,788 552,024 682,924 604,384 676,416 774,928 -
July 597,652 588,676 667,964 657,492 534,072 606,852 721,072 -
August 602,888 586,432 634,304 594,660 585,684 670,806 620,765 -
September 548,284 523,600 699,380 513,876 634,304 699,305 878,975 -
October 499,664 628,320 540,056 559,504 526,667 560,925 734,536 -

November 454,036 442,068 537,812 550,378 412,597 624,580 640,288 -
December 428,604 485,452 609,620 520,758 455,532 526,966 576,708 -

Average 17,757 16,098 18,372 18,622 17,640 19,153 21,393 18,887
Daily Use

During the evaluation period, the SWS pumped an average of 18,491 gallons per day (GPD) from SW-1. For
the 34 parcels served, this equates to 544 gallons per parcel per day. The highest monthly demand during
this period occurred during September of 2017. During this month, the system provided an average of
29,299 GPD, or 862 gallons per parcel per day. To estimate the maximum daily demand (MDD) for the
system, the maximum month demand was multiplied by a factor of 1.5 in accordance with the California
Code of Regulations (CCR) Title 22 864554.
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The existing SWS provides non-potable water to the parcels served. The new system will provide a potable
source of water, which is anticipated to increase water use, as water provided by the system will also be
utilized for potable uses. Meters will be installed on the system as part of this Project, which will enable the
District to bill customers based on actual water use rather than the flat monthly rate currently in effect. Billing
customers using this strategy will place downward pressure on water use.

Since the impact of these considerations cannot be accurately established, future demands for existing
customers are assumed to remain equal to existing demands. The average daily demands (ADD) and MDD
for the SWS are summarized in Table 2-3. The ADD and MDD are described in units of GPD and gallons per
minute (GPM).

Max Month Max Month MDD
Community  Parcels ADD per Unit ADD Peaking (I\GA[P)[[;) (I\G/IEI\[/I))
(GPD) (GPD) Factor
Existing
Springfield 34 862 29,299 15 43,949 31

Water System

Twenty-four (24) potential water system customers have been identified on Springfield Road and Giberson
Road which would potentially be served by the expanded SWS. For the purposes of estimating system
demands, we have assumed each potential additional customer has an equal demand to the customers
served by the existing system. The MDD for the Springfield Road and Giberson Road customers are
summarized in Table 2-4. Service to all customers will be achieved over multiple phases as discussed in

Section 11.
Max Month Max Month MDD
Community  Parcels  ADD per Unit ADD Peaking ('\G/IEIII:))) ('\G/IIE)I\[;)
(GPD) (GPD) Factor
Springfield &
Giberson 24 862 20,682 15 31,023 22
Roads

The MH Park has 105 individual units. The MH Park is currently provided bottled water by the District, but
water usage data for the MH Park was not available for the preparation of this Report. As a basis for
estimating demands, a search of publicly available documentation was conducted to identify typical mobile
home water demands. A demand per mobile home unit was estimated based on a study of 2003 to 2006
average water use for four (4) mobile home parks in the Santa Clara Valley Water District. The ADD for each
mobile home was calculated based on the 2003 to 2006 average yearly demand. Using the Santa Clara
Valley Water District study, an ADD of 211 gallons per day per mobile home unit was estimated based on a
connection weighted average of the four parks. The ADD of 211 gallons per day per mobile home unit was
adopted to estimate demands for the MH Park

Average daily demands have been multiplied by 1.5 to estimate maximum monthly demands (MMD), and
further multiplied by 1.5 to estimate MDD in accordance with CCR Title 22 864554. The MDD for the MH
Park customers are summarized in Table 2-5.
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Average

Average Daily . MDD
Community Units Demand per Unit DemgﬁlcliyADD Peaking (I\égg) (ggl\a)
(GPD) (GPD) Factor
Moss Landing 105 211 22,155 2.25 49,849 35

Mobile Home Park

The ADD for the three communities proposed to be served by the SWS at buildout of all phases is
summarized in Table 2-6. Housing unit types include single family residences (SFR) and mobile homes
(MH).

. Unit . ADD per ADD ADD

Community Type Units (gg::t)) (GPD) (GPM)
Existing SWS SFR 34 544 18,491 13
Moss Landing Mobile Home Park MH 105 211 22,155 15
Springfield & Giberson Roads SFR 24 544 13,052 9
Total 53,698 37

The MDD for the three communities proposed to be served by the system are summarized in Table 2-7.

Community MDD

(GPM)
Existing SWS 31
Springfield & Giberson Roads 22
Moss Landing Mobile Home Park 35
Total 87

Peak hourly demand (PHD) is assumed to be 1.5 times the MDD, or 130 GPM.

In accordance with the 2016 California Fire Code Appendix B, a minimum fire flow rate of 1,000 GPM for a
period of one hour is required for one- and two-family residential dwellings, not equipped with automatic
sprinkler systems, with a building area of up to 3,600 square feet. The District has confirmed 1,000 GPM is
an acceptable fire flow rate but has requested a two-hour supply be provided. Section 4 describes the design
requirements to meet these fire protection criteria.
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Section 3. Water Source Alternatives

The County of Monterey Health Department has indicated a preference for the SWS to include a minimum of two
sources of supply. The water source alternatives discussed in Section 3.2 were evaluated for use as primary and
secondary sources of supply.

Three water supply alternatives were analyzed as part of this Report to provide a primary water supply for the SWS.
This section provides an overview of the alternatives considered.

Alternative 1 would supply water to the SWS by constructing a new well and other improvements at a site on
the property of the now-defunct Moss Landing Middle School. An easement on this site was acquired by the
District in 2005. The easement on the school parcel (Assessor’s Parcel Number (APN) 413-014-001), is 105
feet wide by 130 feet long and has an area of 0.31 acres surrounded by a four-foot-high chain link fence. The
school parcel has a total area of 20.50 acres. An existing AT&T utility installation is located on the northeast
corner of the parcel. According to data obtained from Google Earth, the site has an elevation of
approximately 142 feet above mean sea level (MSL).

A test hole was drilled at the site in July 2008 to a depth of 630 feet below ground surface (bgs). Testing
results and a geophysical electric log indicated good quality water is available at the site. These findings
resulted in the decision to drill a test well at the site. The test well at the site was drilled from November 6 to
8, 2017. Subsequent casing, well development, and testing has shown this well is a suitable source of
potable water for the SWS and has been completed as a production well. This well has been designated as
the Springfield Well No. 2 (SW-2).

Additional information on the hydrogeology of the area, water quality information within the new well, and the
recommendations for use of the well at the Moss Landing Middle School site is discussed in Section 5. A
production rate of 100 GPM for this well is recommended.

Alternative 2 would serve the SWS with water provided from the existing Moss Landing Water System
(MLWS). Three options for establishing this connection were evaluated. Each option would require
construction of a transmission pipeline from the MLWS to a new water storage tank in the Springfield area.
The transmission pipeline would connect to the MLWS at 2370 Highway 1 in front of the Whisper Charters
and Monterey Bay Kayaks businesses.

Connecting to the existing MLWS will create additional demands on an already developed water system,
which will reduce regional water supply reliability. In addition, this will expose the Springfield area to the risk
of losing water supplies due to a water main break or other issue with the MLWS.

The existing MLWS is owned and operated by the District and serves the community of Moss Landing,
located to the south of the Springfield area. The system consists of a single pressure zone supplied by two
wells located east of Moss Landing on Dolan Road. The system also includes three water storage tanks and
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a booster pump station located adjacent to the Moss Landing Marine Laboratories located at 8272 Moss
Landing Road.

Well pump operation is controlled based on the water level in the water storage tanks, each of which has a
capacity of 59,000 gallons. The wells pump directly into the distribution system and provide system pressure
for the distribution system when operating. Only one well may operate at a time. A backpressure sustaining
valve regulates flow into the storage tanks; when the system pressure is above the set level, the valve opens
to allow water to flow into the tanks until full; when the system pressure drops, the valve closes and stops
flow to the tanks. The booster pump station draws water from the storage tanks and discharges into the
distribution system.

Booster pump station operation is controlled based on system pressure. When one of the wells activates,
system pressure increases, and the booster pump station shuts down. When a well pump turns off, pressure
in the system drops, and the booster pump station activates. When operating, the booster pump station
regulates output to maintain system pressure by regulating pump speeds using variable frequency drives
(VFDs). Three small hydropneumatic tanks at the booster pump station site allow the booster pump station to
shut down entirely during low flow periods.

Minimum static operating pressure in the MLWS varies between 38 and 68 pounds per square inch (PSI),
depending on the location and elevation in the system. According to District records, the designated
connection point with the SWS transmission pipeline has a minimum static system pressure of 62 PSI and is
at an elevation of18 feet above MSL.

The primary MLWS well has a capacity of 450 GPM. The MLWS MDD is documented as 155,610 GPD,
which equates to 108 GPM. This indicates excess capacity exists in the primary well, which could be used to
serve the SWS. A hydrogeologic analysis on the potential impact of increased pumping at the MLWS wells
has not been completed and is unknown.

Hydraulic modeling indicates there is insufficient capacity in the MLWS to directly serve the SWS fire flow
demand. Meeting the fire flow demand requires water storage be provided in the SWS.

This option includes the construction of a new water storage tank for the SWS at either the existing SW-1
site or another nearby site at a similar elevation. A dedicated transmission pipeline would be extended from
the MLWS to the new tank. The alignment of the transmission pipeline is assumed to be within Highway 1,
which is a California Department of Transportation (Caltrans) right-of-way (ROW) from the point of
connection to the MLWS to Struve Road, then within Struve Road and private property to the site of the new
water storage tank. A combination altitude and backpressure sustaining valve would regulate flow into the
storage tank. A new booster pump station would be provided adjacent to the new tank, which would pump
water into the SWS distribution system. An emergency connection would be provided from the discharge
side of the booster pump station to the MLWS side of the combination altitude and backpressure sustaining
valve to allow the SWS to transfer water back into the MLWS. A back-up generator at the booster pump
station would be required to provide back-up power in the event of a power outage.

This alternative is shown schematically on Figure 3-1. A conceptual level construction cost opinion has been
developed and is included in Appendix A. Construction costs opinions for this alternative were developed in
October 2016. The estimates were escalated for 2019 costs by utilizing the Engineering News-Record (ENR)
Construction Cost Index.
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This option includes the construction of a new water storage tank for the SWS at the Moss Landing Middle
School site. There is currently insufficient system pressure in the Moss Landing Water System to reliably
convey water to this new tank. A small booster pump station would be provided to transfer water through a
dedicated transmission line to the new tank at the school site. A back-up generator at the booster pump
station site would be required to provide back-up power in the event of a power outage. A pump station and
back-up generator are also required to discharge water into the distribution system. The alignment of the
transmission main is assumed to be in Highway 1 from the point of connection to the MLWS to the south side
of Struve Road, then within Struve Road back to the intersection of Highway 1 in the east, continue within
Highway 1 to Springfield Road, and follow Springfield Road to the Moss Landing Middle School site. This
alignment was selected to minimize the length of piping installed within Caltrans ROW, installation costs, and
challenges associated with future maintenance. A location for the booster pump station has not been
established but would require acquisition of a site, or additional piping at the existing well site.

Bypass lines around both booster pump stations would also be provided to allow water stored in the tank at
the Moss Landing Middle School site to serve the MLWS at a slightly reduced pressure in the event of an
emergency.

This alternative is shown schematically on Figure 3-2. A conceptual level construction cost opinion has been
developed and is included in Appendix A. Construction costs opinions for this alternative were developed in
October 2016. The estimates were escalated for 2019 costs by utilizing the Engineering News-Record (ENR)
Construction Cost Index.

This option is the same as Moss Landing Connection Option 2, except the booster pump station would be
eliminated by increasing system pressure of the Moss Landing Water System by 10 to 15 PSI. This would
provide sufficient pressure to reliably convey water to a tank at the Moss Landing Middle School site. A
combination altitude and backpressure sustaining valve would regulate flow into the storage tank. A bypass
line around the combination altitude and backpressure sustaining valve would also be provided to allow
water stored in the tank at the Moss Landing Middle School site to serve the MLWS in the event of an
emergency.

Modifications to the MLWS to increase system pressure would include reprogramming the booster pump
station to modify pump set points and modifying settings on the backpressure sustaining valves which allow
water to flow to the MLWS storage tanks. Increasing the pressure is anticipated to reduce the output of the
primary MLWS well from 450 GPM to 430 GPM.

This alternative is shown schematically on Figure 3-3. A conceptual level construction cost opinion has been
developed and is included in Appendix A. Construction costs opinions for this alternative were developed in
October 2016. The estimates were escalated for 2019 costs by utilizing the Engineering News-Record (ENR)
Construction Cost Index.

As a basis for comparing the Moss Landing Connection Options, a Color Alternatives Review Table (CART)
was developed to provide a visual assessment of the alternatives, provided as Table 3-1.
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Good
Booster Pump
Option Estlmate_d Stations and Relative Ability to Back Additional
Construction Back-up Eneray Costs Serve Moss Challenges
Cost Generators 9y Landing 9
Required
Option 1: Tank
Located at $6,500,000 Two Yes

Existing Well Site

Option 2: Tank
Located at Moss
Landing Middle
School Site with
Booster

Yes - At Reduced

e $$ Pressure

Option 3: Tank
Located at Moss
Landing Middle
School Site with
Increased
Pressure

$5,500,000 One $ Yes -

Based on the criteria presented in Table 3-1, Option 3 is the preferred alternative for a connection with the
MLWS.

3.2.2.7. Pipeline Alignments and Installation Methods

Two pipeline alignments have been considered to connect the MLWS and SWS. Alignment A includes a
transmission pipeline approximately 7,100 feet in length to be constructed primarily within the public ROW on
Struve Road and Caltrans ROW along Highway 1. Alignment B would include a transmission pipeline
approximately 6,900 feet in length which would be constructed primarily within the public ROW of Struve
Road and within the Moss Landing State Wildlife Area. For either alternative, it is assumed the transmission
pipeline would have a nominal diameter of eight inches to match the existing pipe diameter at the MLWS
connection point. These alternative alignments are shown in Figures 3-1 through 3-3.

A technical memorandum assessing the feasibility of trenchless pipeline installation to connect to the MLWS
was prepared by Aldea Services LLC, dated November 15, 2015. This technical memorandum is included as
Appendix B of this report.

Based on the preliminary HDD feasibility evaluation for installing a pipeline from the SWS to the MLWS,
using the HDD method is considered a viable construction alternative for installation of the water
transmission pipeline. The proposed HDD bore alignments (assuming high density polyethylene (HDPE)
pipe) are long (3,000 to 4,500 feet) to extremely long (greater than 4,500 feet). Shorter lengths can be
performed in a single bore, while longer lengths are considered extremely long for a single bore and may
need to be split into two separate bores or a single bore using the HDD intersect method.

While connecting the SWS to the MLWS using HDD piping installation methods is a viable alternative,
utilizing the MLWS to supply the SWS is not recommended, as discussed in Section 3.3.
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Alternative 3 would supply water to the SWS utilizing a new well at the existing Springfield well site. Based
on the hydrogeologic evaluation conducted as part of this Report, and discussed in more detail in Section 5,
it is likely a deeper well at this site would provide a high-quality water source for the SWS. For the purposes
of this Report, a new well at the existing well site has been designated as the future Springfield Well No. 3
(SW-3). This well will be designed with a target production rate of 100 GPM.

Alternative A is recommended as the primary water source for the SWS since the well has been completed and has
a demonstrated ability to provide water to the system. Alternative C is recommended as the secondary source of
supply for the system as a result of input from the County of Monterey and State of California; in addition, the

hydrogeologic evaluation conducted as part of this study indicates a new well at the existing well site would produce
water of good quality.

Connecting to the MLWS is not recommended due to the high construction cost associated with the interconnection,

the resultant decrease in local water supply reliability, and anticipated environmental and encroachment permitting
challenges.
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Section 4. Project Requirements

This section addresses the technical requirements for the proposed water system.

It is the intent of this Project to develop a reliable, independent water supply system for the Springfield area. To
achieve this goal, infrastructure elements required as part of this Project include:

Water Supply

Water Treatment

Water Storage

Booster Pump Station

Back-up Generator

Water Transmission Mains and Upgrade of Service Laterals
Municipal Site Development

Additional information on the requirements for each of these elements are included in the following sections. A figure
showing the overall system is included as Figure 4-1. Various equipment cut sheets for proposed equipment is
included in Appendix C.

Water for the SWS will be primarily provided from the recently constructed SW-2 located at the Moss Landing Middle
School site, with future SW-3 located at the existing SW-1 site to provide a secondary source of supply. For the
purposes of preliminary sizing of equipment, each well pump will be sized to provide 100 GPM of supply.

The SW-2 well pump has been sized based in an assumed static depth to ground water of 143 feet, with a drawdown
of 12 feet (8.8 GPM per foot of drawdown) as recommended by the hydrogeologic report discussed in Section 5. The
pump will discharge to onsite storage at an elevation of approximately 17 feet above grade.

The SW-3 well pump has been sized based in an assumed static depth to ground water of 20 feet, as documented in
the well driller’s report for SW-1, with a drawdown equal to SW-2. The SW-3 site is at an elevation of approximately
20 feet above MSL. The pump will discharge to the distribution system, which will be at a pressure of 80.7 to 90.7
PSI at the existing well site, depending on the pressure in the hydropneumatic tank at the Moss Landing Middle
School site, as discussed is Section 4.5. The well pump is sized for the midpoint of the operating range.

For equipment consistency, the District has requested both wells be equipped with Goulds submersible vertical
turbine well pumps. A summary of the well pumps is provided in Table 4-1.

Well Primary Operating Point Recommended Horsepower
Pump
SW-2 100 GPM @172’ TDH Goulds 95L07 7.5

SW-3 100 GPM @ 230’ TDH Goulds 95L10 10
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Water tests completed during development and testing of SW-2 indicate water quality in the well is satisfactory, with
all tested parameters below State and Federal regulatory limits. Since these quality tests were completed, regulatory
requirements for additional contaminants have been enacted. Additional testing will need to be completed for these
contaminants to verify acceptable water quality. Detailed information on water quality is discussed in Section 5.

Based on the water quality testing results, treatment to remove specific contaminants is not required, unless
additional contaminants are identified. In the future, water quality may degrade as a result of contamination from
seawater, the upper aquifer, or another source. The site layout, discussed in Section 4.9, includes sufficient area for
potential future water treatment facilities.

It is recommended water produced by SW-2 be chlorinated prior to entering on-site storage tanks and subsequently
to the distribution system. Similar to the District’'s other systems, 1-gallon containers of sodium hypochlorite will be
diluted on-site in a storage vessel to a concentration of 12.5%. To achieve a target chlorine residual of 1 part per
million (ppm), 0.054 gallons of 12.5% sodium hypochlorite solution will need to be added each hour the system is
operating. During ADD conditions, SW-2 is anticipated to operate for 10 hours per day, and 21 hours per day during
MDD conditions; during these conditions, 0.54 and 1.134 gallons of 12.5% sodium hypochlorite solution will need to
be added per day, respectively. A 20-gallon dual containment sodium hypochlorite storage tank is recommended to
store sodium hypochlorite at the site.

An on-line continuous chlorine residual analyzer will be provided to verify chlorine residuals are being maintained. If
the chlorine residual drops below a concentration of 0.5 ppm, an alarm will sound. A Hach CL17 chlorine analyzer is
recommended.

The District may also desire to have an on-line turbidimeter included in the system design to provide data on water
clarity. A turbidimeter can transmit an alarm if turbidity rises above a designated set point. A Hach TU5300
turbidimeter with an SC200 controller is recommended.

Both the chlorine analyzer and turbidimeter will discharge to waste.

The proposed SW-3 well has not yet been constructed. As a result, water quality parameters are unknown, but are
anticipated to be substantially similar to the water quality observed at SW-2. As a result, considerations for water
treatment are identical to those for SW-2.

Various criteria are considered for water storage, including storage volume, water quality, and storage tank
appurtenances. These criteria are detailed in the following sections.

Determining the volume of water storage is a balance between multiple factors. Industry standards and fire
protection requirements dictate the minimum water storage volume required for a potable water system.

The minimum storage required is determined by the following equation:
SSR = NFF + MDC - PC

Where:

SSR  =Storage Supply Required (gallons)

NFF = Needed Fire Flow (120,000 gallons)

MDC = Maximum Daily Consumption (124,820 gallons)

PC = Production Capacity (24,000 gallons = 200 GPM for 2 hours, two wells pumping at 100 GPM)
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Based on this calculation, a minimum storage volume of 220,820 gallons is required.

As water resides in a storage tank, chlorine residuals decay. If chlorine residuals drop sufficiently, water
quality issues can develop. It is the District’s goal to maintain three days’ average daily demand in storage
for the SWS.

Based on the anticipated ADD for the SWS of 53,698 gallons per day, the residence time in a tank with a
capacity of 220,820 gallons would be approximately 4.1 days, which could increase significantly during
periods of lower demand. This exceeds the District’s target of three days of storage capacity.

The existing SWS is not chlorinated. Assuming chlorination will be required for the new system, the primary
water quality concern for water in the SWS is to maintain the water stored in a well-mixed state and maintain
a consistent chlorine residual.

To achieve these goals, it is recommended permanent active storage mixing be installed to mix the
chlorinated water. A variety of active mixing systems are available, including air bubbler systems and
pumped mixing systems. A pumped mixing system, such as the GridBee Potable Tank Mixer, manufactured
by the Medora Corporation, is recommended for this application.

Dividing the recommended storage volume of 220,820 gallons between two equal volume storage tanks will
provide additional operating redundancy and allow for future repair of the tanks without necessitating
temporary storage. Each tank will have a volume of 110,410 gallons or greater.

The water storage tanks for this project will be epoxy coated bolted steel tanks as described by American
Water Works Association (AWWA) D103-09. Each tank will have a diameter of approximately 34 feet, with a
liquid depth of approximately 17 feet. Each tank will be provided with the following appurtenances:

e Interior ladder

Exterior ladder with Occupational Safety and Health Administration (OSHA) compliant cage,
designed to limit access to District staff only

Roof hatch

Roof handrails, extending eight feet on either side of the exterior ladder
Center roof vent

Shell manway at ground level

Exterior overflow

Combined inlet/outlet connection

Overflow outlet connection to drain

Flexible connections for tank inlets and outlets

Isolation valves (required on all inlets and outlets within 100 feet of new tank)
Sample taps (2)

Level sensor

Gauge board

Fall protection tie-off points

Since the storage tanks are not required to provide disinfection contact time, and are equipped with
permanent mixing systems, separate inlet and outlet connections are not required.

The tanks will be provided with a factory-applied fusion-bonded epoxy coating to maximize the longevity of
the tanks. A cathodic protection system is not recommended for bolted steel tanks with this type of coating.
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Due to seismic design requirements, freeboard, or airspace, above the maximum water surface level is
required to reduce the risk of tank damage in the event of an earthquake. This results in a taller tank than it
would be to only store the required volume of water. The tank’s Seismic Use Group (SUG) is the key
determinant driving the design of tank freeboard and overall height.

The SUG assigned to a specific structure is a classification based on its intended use and expected
performance under a variety of loading conditions, including earthquakes. The SUG has a significant impact
on several factors involved in the structural design of facilities. SUG classifications range between | and 1V;
for potable water storage tanks, however, AWWA standards only include calculations for I, Il and Ill. SUG IV
is intended for structures of national strategic military importance and is not considered. Descriptions of
these classifications according to AWWA standards are:

Seismic Use Group IIl: SUG Il shall be used for tanks that provide direct service to facilities deemed
essential for post-earthquake recovery and essential to the life, health, and safety of the public,
including post-earthquake fire suppression.

Seismic Use Group II: SUG Il shall be used for tanks that provide direct service to facilities deemed
important to the welfare of the public

Seismic Use Group I: SUG | shall be used for tanks not assigned to SUG Il or Il

A SUG Il is recommended for the proposed new tanks, as they provide supplies for fire protection, and there
is no other storage in the system.

A pump station will be required to transfer water from the water storage tanks into the distribution system and
maintain system pressure. The pump station is recommended to be sized based on maintaining a minimum system
pressure of 40 PSI at the water meter for each customer. The customer with the highest elevation is the residence at
the intersection of Springfield Road and Highway 1, which is at an elevation of approximately 114 feet above MSL.
The Moss Landing Middle School site has an elevation of approximately 143 feet above MSL. Based on these
elevations, the pump station needs to provide a minimum of 63.3 feet of head, or 27.4 PSI. The customers at the
lowest elevation are those located on Struve Road, with a minimum elevation of approximately 20 feet above MSL.
The pressure to these customers will be a minimum of 80.7 PSI.

Struve Road customers could be served without a pump station; however, due to the additional customers at higher
elevations, a pump station is required.

Four pumps are recommended for the booster pump station. Two duty pumps would be provided, each sized for
anticipated peak hourly system demand; this provides full redundancy for normal operating conditions. In addition,
two fire pumps, each sized for peak fire flow, will also be provided; this provides full redundancy for emergency
operating conditions. Each pump will be supplied with a soft starter to minimize peak electrical demands and
transient pressures in the system. VFDs are not anticipated to be necessary. Both sets of pumps will be designed to
operate in an alternating lead-lag set-up to operational frequency. Regular testing of the fire pumps will be required to
verify and maintain operational conditions.

The duty pumps are recommended to be designed to transfer 200 GPM into the system, sufficient to meet the
anticipated PHD for the system with a safety factor of 1.4. The fire pumps are recommended to be sized for 1,150
GPM each to meet PHD conditions and fire demands. Submersible canned vertical turbine pumps have been
included in the preliminary design. This pump selection was made to protect the pumps from corrosion due to the
coastal exposure of the site. Pumps and associated horsepower and make/model numbers are provided in Table 4-
2.
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Recommended

Pump Primary Operating Point Pump Horsepower
Duty Pump #1 200 GPM @ 80" TDH v|s-W>::yT|?\/|m7CHC s
Duty Pump #2 200 GPM @ 80’ TDH V|S-W>::yT|(|e\/|m7CHC >
Fire Pump #1 1150 GPM @ 73’ TDH VIS—WI>:(}|I'||\3|I?.3CMC 30
Fire Pump #2 1150 GPM @ 73 TDH Xylem 30

VIS-WFTM 13CMC

The booster pump station will incorporate a hydropneumatic tank to allow pumps to provide consistent pressure and
supply to the distribution system while cycling pumps on and off. The hydropneumatic tank has been sized based on
the following equation:

Vit=[(P1+14.7)]/[P1-P2]15*Qp * MF/ Nc

Where:

Vt = Total hydropneumatic tank volume (gallons)

P1, P2 = Pressures selected for water system operation (psig, not absolute pressures). P1 corresponds to
the pump-off pressure and P2 to the pump-on pressure (37.4, 27.4)

Nc = Number of pump operating cycles per hour. This number is either the current Department of
Health (DOH) recommendation of six cycles per hour or a larger value that can be justified and
documented by pump or motor manufacturers' warranties (6 cycles per hour)

Qp = Pump delivery capacity (GPM) at the midpoint of the selected pressure range. Determined based
on pump curves. If this value is not used, the Qp occurring at P2 (pump-on) must be used (200
GPM).

D = Tank diameter (72 inches)

MF = A multiplying factor related to tank diameter for horizontal tanks to ensure a six-inch water seal at

the bottom of the tank. (1.06)

Based on this calculation, a minimum hydropneumatic tank volume of 2,761.3 gallons is calculated. A 3,000-gallon
tank is included in the preliminary design. The booster pumps will be located outdoors at the site.

A back-up electrical generator will be required at the site. The generator will be sufficiently sized to handle the
maximum anticipated load at the site. This maximum load is anticipated when starting a fire pump during operation of
SW-2 as well as other minor on-site loads.

The back-up electrical generator has preliminarily been sized with a minimum generation capacity of 50 kilowatts
(kW). The District has expressed an interest in a Caterpillar brand diesel generator with an integral double wall fuel
tank for consistency with other sites. A Caterpillar C4.4 generator has been used as a basis for the preliminary
design.

Water transmission mains will be required to transfer water from the booster pump station at the Moss Landing
Middle School site and SW-3 to the distribution system. Mains have been preliminarily sized to provide sufficient
water supplies without exceeding allowable pressure drops through the system during peak flows. New water mains
will be constructed of polyvinyl chloride (PVC) C-900 pipe, pressure class 165 (DR25), sufficient to handle maximum
system pressures. For portions of the project installed by horizontal directional drilling (HDD), fusible PVC pipe will be
used for material consistency.
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The existing SWS will be expanded to serve the additional customers. The existing 3-inch pipeline between SW-1
and Struve Road has a history of breaks and repairs and has reached the end of its service life; a new 4-inch water
main will be installed between the SW-3 site and the distribution system. Replacement of the existing ACP within
Struve Road is also recommended to be included in the project, as the planned increase in system pressure may
cause catastrophic pipe failure. Approximately 12,700 linear feet of new 4-, 6-, and 8-inch water mains will be
constructed in the Springfield, Giberson, and Struve Roads areas as shown on Figure 4-1.

New water mains will be installed throughout the MH Park, with metered laterals installed for each individual mobile
home; all MH Park residents will become customers of the District. New fire hydrants will also be installed within the
MH Park.

New distribution system piping will include valves, fire hydrants, air release valves, blow-offs, sampling stations, and
other appurtenances as appropriate. The District has requested a minimum of four water quality sampling points
throughout the distribution system. Fire hydrants, shown on Figure 4-1, are located approximately every 500 linear
feet in residential areas, at dead ends of the distribution system, and in other strategic locations throughout the
system. Existing wharf style hydrants will be removed. Fire hydrants will not be provided in areas where there are no
existing residences or structures. Main line valves will be provided at selected fire hydrants, at intersections in the
distribution system, and approximately every 1,000 linear feet throughout the distribution system.

Water service laterals will be installed from the new main to new water meters at the property line for each customer.
For customers with an existing water service, the new meter will be connected to the existing service lateral at the
property line on the private (downstream) side of the meter. For customers without an existing water service, the
service lateral will end at the new water meter at the property line, but the property owner will be required to extend
the service line from the meter to the location of use at the owner’s expense. New services will be installed in
accordance with District standards; separate water meters will be provided for each individual service connection.

The Moss Landing Middle School site will be developed as a fully functional municipal site. In addition to the
permanent water supply infrastructure at the site, an area will be designated for a future treatment system to manage
issues associated with potential future degradation of water quality. Other improvements at the site will include:

Above-grade, below-grade, and interconnecting piping, valves, and accessories

Chlorination facilities

Electrical and lighting improvements

Communications equipment

A gravel surface suitable for driving vehicles and equipment

A fiberglass reinforced plastic (FRP) building to house electrical equipment, chemical dosing equipment,
chlorine analyzer, and turbidimeter (if provided)

An eight-foot-high chain link fence with a locking gate to provide access to the site

e Communications equipment

A proposed layout of the Moss Landing Middle School site is included as Figure 4-2.

The existing roadway adjacent to the projected tank site, Springfield Road, is public ROW and has a paved surface.
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The existing SW-1 site will be redeveloped to provide a fully functioning municipal site. Improvements at the site will
include:

e Anew well, SW-3

e Above- and below-grade piping, valves, and accessories

e Chlorination facilities

e Electrical and lighting improvements

e A gravel surface suitable for driving vehicles and equipment

¢ FRP building to house electrical equipment, chemical dosing equipment, and chemicals
e An eight-foot-high chain link fence with a locking gate to provide access to the site

e Communications equipment

e Abandonment and demolition of the existing well

e Demolition of the existing building

In addition, a new access road will be required to provide all-weather access to the site from Struve Road. A
conceptual design for the proposed roadway section includes of over-excavation to remove organic material and
poor soils in the top 24 inches, fill as required, followed by a layer of geotextile fabric, and a 12-inch layer of graded
and compacted base rock. A proposed layout of the existing SW-1 site and access road is included as Figure 4-3.

A schematic drawing of the proposed SWS is provided as Figure 4-4. Additional information on operation of each of
the components is provided in the following sections.

Well pump operation will be controlled based on level in the water storage tanks. When the water level in the
tanks drop below an adjustable set point, a well pump will activate. When the water storage tanks are full, the
well pump will turn off.

SW-2 will act as the primary source of water for the system. SW-3 will only activate if manually activated by
District staff if SW-2 is out of service or water levels in the water storage tanks drop below an adjustable set
point.

SW-2 will discharge directly into the water storage tanks. SW-3 will discharge directly into the distribution
system. Water produced by SW-3 in excess of system demand will be discharged to the water storage tanks;
this discharge will be regulated by a backpressure sustaining valve.

Sodium hypochlorite dosing pump operation will be controlled based on well pump operation. For each well,
the dosing pump will operate whenever the well pump is operating, unless manually overridden by an
operator. Dosing rates will be manually adjustable by operations staff based on observed well discharge
rates and desired chlorine residual concentrations in the water storage tanks.

The booster pump station will maintain SWS water pressure at all times. Only one pump will operate at a
time. Pumps will be controlled based on pressure in the hydropneumatic tank. When pressure in the
hydropneumatic tank drops below a set point, the lead duty pump will activate. When pressure in the
hydropneumatic tank reaches a high set point, the duty pump will turn off. If the pressure in the
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hydropneumatic tank drops below a low-low level set point, the duty pump will turn off, and a fire pump will
activate. The fire pump will remain on until the high pressure set point is achieved, at which point it will turn
off and return to normal duty operation.

Both pairs of duty and fire pumps will alternate lead/lag operation each pumping cycle. If a lead pump fails to
activate, an alarm will sound, and the lag pump will activate. An on-site air compressor will automatically
activate and add air to the hydropneumatic tank if a combination of tank level and pressure indicate
additional air is required.

The electrical system will be equipped with an automatic transfer switch. If a power outage is detected, the
back-up generator will start automatically and provide power to the SWS. When electrical service resumes,
the generator will turn off automatically and the SWS will return to grid-supplied power. The District will need
to operate the back-up generator regularly as part of normal operation and maintenance procedures.

The SWS will incorporate various alarms to notify District staff of operation failures. An auto-dialer will
contact operators when alarm conditions occur. A list of alarm conditions is provided as follows:

e Fire pump activated

e Tank high level

e Tank low level

e Duty pump No. 1 failure

e Duty pump No. 2 failure

e Fire pump No. 1 failure

e Fire pump No. 2 failure

e SW-2 pump failure

e SW-3 pump failure

e Hydropneumatic tank low pressure

e Hydropneumatic high pressure

e Sodium hypochlorite dosing pump failure (SW-2)
e Sodium hypochlorite dosing pump failure (SW-3)

Control of the SWS will primarily be from the Moss Landing Middle School site. Control systems will be
located within the electrical building. A radio communications system will provide a signal between the two
well sites. A radio survey will need to be conducted to verify a line-of-sight system will be functional.
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Section 5. Hydrogeologic Findings

A hydrogeologic report titled Drilling, Water Quality, and Yield Results, Springfield Well No. 2, Pajaro / Sunny Mesa
Community Services District, Monterey California, dated May 2018, was prepared for the project by Balance
Hydrologics, Inc. This study is included as Appendix D of this report. A summary of the report findings are as follows.

The existing Springfield well SW-1 is located a little over one mile from the coast and from the Elkhorn Slough at an
elevation of 19 feet above MSL. It draws groundwater from a depth of 122 to 172 feet bgs from a zone demonstrated
to be intruded with seawater across the area. The SW-1 site is surrounded by agricultural fields in sandy soils within
a gently sloping shallow swale draining to McClusky Slough, subject to flooding from agricultural drainage. Both
seawater and agricultural drainage are likely sources of contamination to the existing well. Seawater intrusion across
the Springfield subarea is fundamentally related to a chronic storage depletion from groundwater pumping drawing
water levels below minimum levels required to stop seawater intrusion.

Two alternatives for a new potable water supply well were explored as part of the study. The first and preferred
alternative well site is located at the Moss Landing Middle School site located approximately 3,500 feet northeast
from the existing well. The second alternative is to install a new deeper well at the existing well site. The two project
sites are located within the southern portion of the Springfield subarea of the Pajaro Valley Groundwater Basin. The
primary aquifers within the basin are found in the Aromas Sands and overlying alluvial deposits.

The Moss Landing Middle School site is further from the ocean but closer to Elkhorn Slough than the existing well
and sits at an elevation of 142 feet above MSL, rather than 19 feet above MSL. A test well hole was drilled at the
Moss Landing Middle School site on July 28, 2008 to a depth of 630 feet bgs, and water-quality testing results and
geophysical logging showed favorable conditions for a new source well at the site. The Moss Landing Middle School
site appears to be a favorable location for a new water supply well based on the results of lithologic and geophysical
logging, and water-quality sampling indicates fresh water quality. The site is not prone to flooding, and water storage
at the site would be at a higher elevation, potentially providing head to the distribution system.

Based on the finding of the hydrogeologic report, SW- 2 was completed at the Moss Landing Middle School site, as
discussed in Section 5.2. Following completion of SW-2, the hydrogeologic report was updated to incorporate the
results of well construction, completion, development and water quality testing.

Minimal water quality information is available specifically at depth for the SW-1 site. However, based on information
assembled in the hydrogeologic report, evaluating groundwater conditions by drilling and conducting e-log testing in
a pilot hole and completing and testing a deeper well at the SW-1 site would be a reasonable approach to
determining if SW-3 would be a suitable secondary source of supply.

The SW-2 was completed to a depth of 600 feet with an 8-inch diameter PVC casing, 100 feet of screen casing from
490 to 590 feet bgs, and a 470-foot cement seal from the surface. Subsequent yield testing and water quality
sampling confirmed SW-2 is suitable for use as a new municipal water supply source well. Preliminary area-of-
influence calculations suggest the well may continue to be suitable for many decades, and possibly longer, if pumped
at the proposed average day demand. The lifespan of the well is dependent on many factors, including location and
pumping rates of other existing and future wells in the area, locations and movement of high salinity and/or
contaminant plumes, and pumping intensity of SW-2. Minimizing well discharge rates and increasing pumping times
will help to extend the well lifespan.
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Section 6. Pipeline Installation

This section discusses considerations for installing new water transmission and distribution mains.

Agencies which have below-grade utilities within the Project area were contacted to obtain utility atlas maps. Utilities
with existing facilities in the area include:

Castroville Community Services District (wastewater collection pipelines)
Pajaro Valley Water Management Agency (recycled water pipelines)
AT&T (communications infrastructure)

PG&E (gas and electric)

Record or atlas information documenting the locations of existing utilities in the area have been collected. During the
detailed design phase of the Project, in any location where new water transmission pipelines cross existing utilities,
separation requirements and hydraulics will be considered and appropriate measures included in the design.

The separation requirements between wastewater facilities and potable water pipelines are provided by the
Waterworks Standards (California Code of Regulations, Title 22, Division 4, Chapter 16, §64572). In general, these
guidelines require ten feet of horizontal separation between parallel potable water pipelines and non-potable
pipelines, including recycled water pipelines. In addition, vertical separation requirements are also designated when
the conveyance facilities cross.

The initial project concept included a transmission pipeline from the Moss Landing Middle School site to Struve
Road, with the alignment primarily traveling longitudinally within Highway 1. As the project developed and the scope
of the SWS expanded to serve additional customers, an alternative alignment was identified to serve these additional
customers.

Additionally, the revised project pipeline alignments are preferred to the original concept as the encroachment within
Caltrans ROW is limited to a single crossing rather than a longitudinal encroachment. This is preferred by Caltrans
and reduces safety risks to District staff.

The revised pipeline alignments will require ROW acquisition, as discussed in Section 8.

Open trench pipeline installation and various trenchless pipeline installation methods were considered for
construction of the Project.

Open trench installation is the traditional and most common method of water main pipeline construction.
Open trench excavation consists of excavating down to the pipeline depth, installing the pipe, then backfilling
the trench. This method is typically less expensive than trenchless installation if the pipe is constructed in an
unpaved area.
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Recommendations for open trench backfill materials will be developed during detailed design in conjunction
with the Project geotechnical evaluation and standards for the jurisdictions owning the ROW where pipeline
segments are to be installed.

Costs associated with open trench installation are dependent on the location where the pipeline is installed.
Excavation in some areas is likely to encounter groundwater. Groundwater present in trench excavations will
need to be dewatered, which will increase construction costs. Estimated depths to groundwater will be
determined as part of the Project geotechnical evaluation.

A new 8-inch pipeline will be required to cross Highway 1 at the intersection with Springfield Road. This
pipeline installation will need to conform to Caltrans standards which require the pipeline to be installed
within a steel casing pipe, anticipated to be 14 inches in diameter with a minimum wall thickness of 1/4 inch.
The casing pipe will be installed using the bore and jack method.

Installation of the water main crossing McClusky Slough is anticipated to be completed by horizontal
directional drilling (HDD). Fusible PVC pipe is proposed for the crossing in order to maintain material
consistency throughout the system.
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Section 7. Electrical Requirements

This section provides a summary of the electrical requirements for the project.

The existing SW-1 site is currently served by an existing 480-volt service. A new transformer will be provided to serve
low voltage demands, which will include a chlorine dosing pump, turbidimeter, chlorine analyzer, and
communications equipment.

The Moss Landing Middle School site will require a new 480-volt service. A new transformer will be provided to step
down the 480-volt to serve low voltage demands, which will also include a chlorine dosing pump, turbidimeter,
chlorine analyzer, air compressor, and communications equipment.

A summary of the anticipated electric demands is provided in Table 7-1. Only demands of 0.5 horsepower and
greater are documented.

Load Voltage Horsepower

SW-2 Well Pump 480 7.5
SW-3 Well Pump 480 10
Duty Pump #1 480 7.5
Duty Pump #2 480 7.5

Fire Pump #1 480 30

Fire Pump #2 480 30
Tank #1 Mixing System 120 0.5
Tank #2 Mixing System 120 0.5

Hydropneumatic Tank Air

120 1
Compressor

An emergency back-up generator will be provided at the Moss Landing Middle School site. The back-up generator
will need to be able to supply power to the SW-2 well pump, one fire pump, both tank mixing systems, and other
miscellaneous minor demands at the site. If a fire pump is operating, a duty pump will not be operating.

Based on these demands, a back-up generator has been preliminarily sized; a 50-kW generator is anticipated to
provide sufficient capacity. This recommendation will be refined during detailed design.
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Section 8. Right-of-Way Requirements

This section discusses the ROW requirements for the Project. The Project includes acquisition of temporary
construction access easements, as well as acquisition of permanent easements and/or real property acquisition in
several areas. Parcel maps of the areas are included in Appendix E.

The District has obtained a permanent easement at the northeast corner of the Moss Landing Middle School
property, APN 413-014-001. The easement has dimensions of 105 feet by 130 feet, as shown on Figure 4-2. This
easement is suitable and sufficient for development of the site.

The existing SW-1 site is owned by the District. The parcel, APN 413-051-019, has an area of approximately 0.5
acres, with dimensions of 180 feet by 120 feet and is shown on Figure 4-3. The District currently owns an access
easement to access the property from Struve Road, but utilizes an alternative route across private property for
accessing the site.

The majority of the distribution system will be constructed within the public ROW, owned by Monterey County.
Pipelines installed outside the County ROW will require easements from private landowners.

To provide for distribution system pipeline construction and ongoing maintenance of the pipe segment between
Springfield Road and Struve Road, a permanent easement or ROW acquisition and potentially a separate temporary
construction access easement will be required on parcel APN 413-012-008 if the construction requires more area
than included in the existing permanent ROW access easement. Assuming the new pipeline will be installed within
existing 15-foot and 60-foot wide public ROWSs on parcels APN 413-051-029, 413-051-021, and 413-051-020,
temporary construction access easements may be required during construction on these properties to accommodate
construction activities.

To provide for distribution system pipeline construction and ongoing maintenance of the pipe segment crossing
McClusky Slough, permanent easements or ROW acquisitions and potentially a separate temporary construction
access easement will be required. These acquisitions could occur on the east side, west side, or both sides of
McClusky Slough, depending on the willingness of private landowners to cooperate with the District. Affected parcels
include APNs 412-032-103, 412-032-014, and 413-012-001.

An easement from Caltrans will be required for the Highway 1 crossing at Springfield Road. Parcels where easement
or land acquisition may be required are identified on Figure 4-1.

The distribution system infrastructure will be completed over multiple phases as discussed in Section 11.



Springfield Water System Improvements 54
Preliminary Engineering Report

ENGINEERS INC

This page intentionally left blank.

Pajaro/Sunny Mesa Community Services District



VENIS *

ENGINEERS I'NC

Section 9. Engineering Standards

The following design standards will be utilized, called-out, and specified throughout the Project plans, specifications,
and other documentation:

American Water Works Association (AWWA) Standards
American Society for Testing and Materials (ASTM) Standards
Caltrans Standard Specifications and Details

Department of Drinking Water

Monterey County Environmental Health Department

Monterey County Standard Details

Construction and installation, materials, and methodologies shall comply with the design standards listed, as
appropriate.

A geotechnical engineering analysis will be required for the proposed Project. The geotechnical evaluation will
include borings along the pipeline route and adjacent to McClusky Slough and the Highway 1 crossing at Springfield
Road. Additional borings will be completed at both the Moss Landing Middle School site and the existing SW-1 site.
The geotechnical analysis will provide input into the design for the proposed facilities.

Plans, specifications, and estimate will be reviewed by the District at the 30%, 65%, and 100% Final Design stages.
The District's comments from each submittal will be integrated prior to submittal of the next submittal package.
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Section 10. Regulatory Requirements

This section documents the anticipated project permitting requirements.

10.1. Permitting Requirements

Required permits from various agencies are documented in the following sections.

10.1.1. California Environmental Quality Act (CEQA)

This project will be required to comply with the CEQA. The District has retained a consultant to develop an
environmental document in support of the project.

10.1.2. Caltrans Encroachment Permit

The water transmission main crosses Highway 1 at Springfield Road, which is Caltrans ROW. For this
crossing, Caltrans requires an encroachment permit and easement be obtained prior to the start of
construction. The design of the pipeline crossing will comply with Caltrans standards.

10.1.3. County of Monterey Encroachment Permit

For water mains constructed with the public ROW, an encroachment permit will be required from Monterey
County. Traffic control and roadway reconstruction will comply with Monterey County standards.

10.1.4. Coastal Development Permit

The project is located within the Coastal Zone, regulated by the California Coastal Commission (CCC). A
coastal development permit will be required to authorize construction of the proposed improvements.

Additionally, the banks of McClusky Slough may be considered coastal wetlands or Environmentally
Sensitive Habitat Area (ESHA) by the CCC.
10.1.5. California Department of Fish and Wildlife

The crossing under McClusky Slough is anticipated to have potential impacts to riparian habitat, which is
listed as sensitive habitat by the California Department of Fish and Wildlife (CDFW). A Lake and Streambed
Alteration Agreement may be required.

10.1.6. U.S. Fish and Wildlife Service

The project has the potential to impact federally regulated endangered species. A Section 7 or 10 Incidental
Take Permit may be required.

10.1.7. U.S. Army Corps of Engineers and RWQCB

McClusky Sough is anticipated to be considered jurisdictional waters of the U.S. and be regulated by the U.S
Army Corps of Engineers (ACOE). As a result, Section 401 and 404 permits from the ACOE and Regional
Water Quality Control Board (RWQCB) will be required.
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The proposed back-up generator at the Moss Landing Middle School site will require permitting as a new
source of air pollution by the Monterey Bay Air Resources District. This requires two permits, a Permit to
Construct and a Permit to Operate.

The State Water Resources Control Board (SWRCB) Division of Drinking Water (DDW) requires a permit
amendment application be filed for the proposed water system improvements. This amendment application
includes submittals prior to the start of construction and extensive technical reports. After the system is
constructed, information on the completed system will need to be submitted. DDW staff will also likely require
an in-person inspection of the new facilities prior to finalization of the permit amendment and placing the
system into service.

As a linear underground project (LUP), with surface disturbance of less than one acre, this project is likely exempt
from obtaining a stormwater compliance permit.

This Project is outside of the Monterey County Phase Il Municipal Separate Storm Sewer System (MS4) permit area.
This permit area delineates the urban boundary. As a result, this Project is not subject to compliance with Post-
Construction Stormwater Requirements.
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Section 11. Project Funding and Implementation Phasing

This section discusses anticipated funding for the Project and phased Project implementation.

Preparation of this Report, planning, design, and construction of the SW-2 well, and preparation of preliminary (30%
complete) contract documents, including geotechnical investigations and topographic and boundary surveys, is being
funded by a planning grant from the SWRCB DDW. Initially, this source of funding was intended to cover all costs
associated with design and permitting of the Project. The expansion of the Project to include additional customers
and realigning pipelines, permitting, and design cannot be completed with the available funds. Completion of these
tasks to advance the Project to a bid-ready state will be partially funded with construction funds.

The District does not have the capability to fund construction of the proposed improvements through internal sources.
External funding will be required for construction and other activities associated with Project construction. A series of
conference calls with various Project stakeholders, including the District, the design engineer, the County, the State
of California finance department, the Division of Drinking Water, and the District’s grant administrator, took place over
the period of 2019 in which the scope of work was developed.

Due to the magnitude of the Project costs, the proposed improvements have been divided into primary and
secondary elements, based on prioritization. It is the intent of the District to construct the Project’s highest priority
improvements during an initial project phase, with the remaining infrastructure to be designed and constructed during
a future phase. These phases are discussed in Section 11.3.

Construction funding for the Project is anticipated to be obtained through a grant from the State of California. Funding
for development of detailed design, permitting, construction, etc. for Future Phases of the Project will be obtained on
a separate path. State of California staff indicated construction funding for the Project would likely be available upon
completion of the 30 percent design package.

The proposed SWS infrastructure has been divided into primary and secondary elements. Primary infrastructure
elements will be completed during Project implementation. Primary infrastructure elements include:

e Site development and water improvement infrastructure at the Moss Landing Middle School site, including
the electrical/chlorination building, fencing, storage tanks, booster pump station, disinfection, electrical and
improvements, etc. Items not included at this site include communications equipment and facilities to fill the
storage tanks at the site from SW-3;

e Pipeline from the Moss Landing Middle School site across Highway 1, approximately 0.15 miles;

e Pipeline to the west of Highway 1 along Springfield Road including service laterals, hydrants, etc., along the
pipeline alignment, approximately 0.5 miles;

e Pipeline south from Springfield Road (at the corner of the agricultural field), approximately 0.25 miles;

e Pipeline to the southeast to the MH Park, including services, hydrants, etc., along the pipeline alignment,
approximately 0.3 miles;

e MH Park distribution system, including service laterals, hydrants, etc., along the distribution system piping,
approximately 0.6 miles;

e Pipeline from the MH Park to Struve Road, approximately 0.2 miles;
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e Replacement of the SWS distribution piping on Struve Road to accommodate fire flow and increased system
pressure, including service laterals, hydrants, etc., along the pipeline alignment, approximately 0.5 miles.

Secondary infrastructure elements will be completed during Future Phases of implementation. Secondary
infrastructure elements include:

e Construction of a new well (SW-3) at the existing SWS well site;

e Site development and water improvement infrastructure at the existing SWS well site, including
electrical/chlorination building, fencing, disinfection, electrical and communication improvements, etc.;

e Improvements at the Moss Landing Middle School site, including communications equipment and facilities to
fill the storage tanks at the site from SW-3;
e A new transmission pipeline from SW-3 well to the SWS distribution system on Struve Road:;

e Additional distribution system piping on Springfield Road, Giberson Road, and Struve Road, including
service laterals, hydrants, etc., along the pipeline alignment, approximately 2.55 miles.

During implementation of the Project, the system will be tied-in to the existing SW-1 discharge on Struve Road. A
segment of above ground wellhead piping at SW-1 will be removed and capped. This will allow the District to utilize
SW-1 as a back-up source of supply to provide non-potable water in an emergency condition. During implementation
of Future Phases of project implementation, SW-1 will be destroyed, and the SW-1 connection point on Struve Road
will be used to connect SW-3 to the SWS distribution system.

The division of the primary and secondary infrastructure elements is provided as Figure 11-1.
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Section 12. Construction Cost Opinions

This section discusses the costs associated with construction of the proposed improvements.

Preliminary construction cost opinions have been developed for the Project and Future Phases of the proposed
improvements. The detailed cost opinions are included in Appendix F. A summary of the anticipated construction
costs is provided in Tables 12-1 and 12-2.

Project Element Estimated Construction Cost
Moss Landing Middle School Site $2,350,000
Distribution System $4,630,000
Total $6,980,000
Project Element Estimated Construction Cost
Existing Well Site and Well Construction $750,000
Distribution System $3,320,000
Moss Landing Middle School Site $100,000
Total $4,170,000

These cost opinions should be considered accurate in accordance with the American Association of Cost Engineers
(AACE) to a Class 4 cost estimate with an accuracy of -30% to +50%.

An estimate of total project costs has been developed. In addition to construction costs, various additional expenses
anticipated to be incurred as part of the project have been estimated based on an assumed percentage of
construction costs. The estimated total project costs are summarized in Table 12-3. District administration includes
legal review, project management, permitting fees, and public outreach.
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Estimated

Project Element Percentage of

Estimated Construction Cost

Construction Costs Project Future Phases

Construction Costs - $6,980,000 $4,170,000
Construction Survey 1% $69,800 $41,700

Utility Relocation 2% $139,600 $83,400
Engineering Design 10% $698,000 $417,000

Design Survey 1% $69,800 $41,700
Geotechnical Engineering and Hydrogeology 2% $139,600 $83,400
Construction Management and Inspection 12% $837,600 $500,400
Environmental and Project Permitting 3% $209,400 $125,100
Right-of-Way Engineering 1% $69,800 $41,700
Right-of-Way Acquisition 3% $209,400 $125,100

District Administration 5% $349,000 $208,500
Total $9,772,000 $5,838,000

Both Project and Future Phases total project costs have been developed based on a Project timeline with the
midpoint of construction occurring 36 months from completion of this Report. It is likely Future Phases of the Project
will not be constructed on this timeline. Future Phase project costs should be revised as appropriate when a clear

path to construction is developed.
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Section 13. Project Recommendations and Next Steps

This section presents the recommended project description and discusses anticipated steps and associated
schedules for advancing the Project forward to construction.

Due to funding limitations as described in Section 11, the Project has been divided into multiple phases. This section
describes the first phase defined in this report as the Project.

Water for the Springfield Water System will be provided from a single source as part of the Project. This source is
SW-2, a well drilled in 2018 at the Moss Landing Middle School site. SW-2 is located within an easement owned by
the District on the northeast corner of the Moss Landing Middle School property. SW-2 has been tested for
production capacity and water quality and is anticipated to be a suitable source of supply for a public water system.

The Moss Landing Middle School site will be developed as a new municipal site. The SW-2 well site improvements
will include a new submersible well pump, piping, valves, and appurtenances; electrical and communication
improvements; chlorination facilities; two new 110,000-gallon bolted steel water storage tanks; a permanent back-up
generator; a new booster pump station including a hydropneumatic tank and four pumps to provide fully redundant
domestic and fire service; and civil site improvements including fencing and security improvements, hardscape, a
new building to house the new well and associated equipment, and miscellaneous other site improvements.

A physical separation between the existing SW-1 well and the improved water system will be created to prevent
future supply of contaminated water to the system. SW-1 well will be mothballed, and only used in emergency
situations.

The existing distribution system will be replaced, and new Phase One distribution system piping will be constructed
to serve the additional customers and to connect to the Moss Landing Middle School well site. Approximately 12,500
linear feet of new 6- and 8-inch water mains will be constructed in Springfield Road, Struve Road, and across private
property and unnamed roads through easements. New distribution system piping will include valves, fire hydrants, air
release valves, blow-offs, sampling stations, and other appurtenances as appropriate. Water service laterals will be
replaced from the existing distribution mains to each residence currently receiving water from the system, and
individual water meters will be provided for each new service connection. Customers not served by the existing SWS
or MH Park water systems will be provided with new service laterals and meters up to the property line. New
distribution system piping will be installed primarily by the open trench method or horizontal directional drilling, at the
contractor’s option; distribution piping crossing Highway 1 will be installed in a steel casing installed by the jack and
bore method.

The Project includes acquisition of temporary construction access easements, as well as acquisition of permanent
easements and/or real property acquisition in several areas.

To provide for distribution system pipeline construction and ongoing maintenance for the pipe segment between
Springfield Road and Struve Road, a permanent easement or ROW acquisition will be required, and a separate
temporary construction access easement will potentially be required on parcel APN 413-012-008 if the construction
requires more area than included in the permanent access easement. Assuming the new pipeline will be installed
within existing 15-foot and 60-foot wide existing public rights-of-way on parcels APN 413-051-029, 413-051-021, and
413-051-020, temporary construction access easements may be required during construction on these properties to
accommodate construction activities.
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Future Phases of the work are described in this section.

Future Phases will include development of an additional source of potable water supply, anticipated to be a new well,
SW-3, to be constructed at the existing SW-1 well site. The capacity and water quality produced by a well at this site
is expected to be similar to the completed SW-2 well at the Moss Landing Middle School site, but will need to be
verified.

The existing SW-1 site will be enhanced to function as a municipal site. Improvements at the site will include a new
potable water supply well, SW-3; a new submersible well pump, piping, valves, and appurtenances; electrical and
communication improvements; chlorination facilities; and civil site improvements including fencing and security
improvements, hardscape, a new building to house the new well and associated equipment, and miscellaneous other
site improvements. The proposed SW-3 will discharge directly into the water distribution system installed in the
Project. Roadway improvements within the existing access easement will also be provided. The existing SW-1 will be
removed from service and destroyed as required by the County Health Department.

New distribution system piping will be constructed to serve the additional customers. Approximately 13,000 linear
feet of new 4- and 6-inch water mains will be constructed in Springfield Road, Giberson Road, Struve Road, and
across private property and unnamed roads. New distribution system piping will include valves, fire hydrants, air
release valves, blow-offs, sampling stations, and other appurtenances as appropriate. Additional customers served
by the expanded system will be provided with new service laterals and meters up to the property line. New
distribution system piping will be installed primarily by the open trench method or horizontal directional drilling, at the
contractor’s option; approximately 400 feet of distribution piping crossing under McClusky Slough at the eastern end
of Springfield Road will be installed by horizontal directional drilling.

The project includes acquisition of temporary construction access easements, as well as acquisition of permanent
easements and/or real property acquisition in several areas. To provide for distribution system pipeline construction
and ongoing maintenance for the pipe segment crossing McClusky Slough, a permanent easement or ROW
acquisition and potentially a separate temporary construction access easement will be required. These acquisitions
could occur on the east side, west side, or both sides of McClusky Slough, depending on the willingness of private
landowners to cooperate with the Project.

An anticipated Project schedule has been prepared and is included as Figure 13-1. Based on the prepared schedule,
the Project is anticipated to be complete by early 2023. Future Phases of the Project will be dependent on obtaining
funding for preparation of detailed designs, permitting, construction, etc., and as a result has not been incorporated
into the anticipate schedule.



Pajaro/Sunny Mesa Community Services District
Springfeild Water System Improvement Project
Implementation Schedule

ID Task Name Duration  |Start Finish ‘ February 11 ‘ November 21 ‘ September 1 ‘June 11 ‘ March 21 ‘January 1 ‘ October 11 ‘July 21 ‘ May 1 ‘ February 11
8/31 | 1718 | 6/7 | 10725 | 3/13 | 7/31 | 12718 | 577 | 9724 | 2711 | 771 11718 | 477 | 8725 | 1712 | 5731 | 10718 | 3/7 | 7725 | 12/12] 571 |
1 | Project Initiation 0 days Fri6/5/15  Fri6/5/15 6/5
2 | SW-2 Planning, Construction, and Reporting 776 days  Fri6/5/15 Fri5/25/18
3 | Springfield Water System Preliminary Design Repo 130 days Mon 5/28/18 Fri 11/23/18
4 | Submit Preliminary Design Report to State 0 days Fri 11/23/18 Fri11/23/18 11/23
5 | State Review of Preliminary Design Report and 6 mons Mon Fri 5/10/19
Funding Authorization 11/26/18
6 | Topographic Survey, Geotechnical Engineering 2 mons Mon 5/13/19 Fri 7/5/19
7 | Right-of-Way Acquisition 6 mons Mon 7/8/19 Fri 12/20/19 ]
8 | Draft Detailed Design (90%) 6 mons Mon 7/8/19 Fri 12/20/19
9 | Environmental Permitting 12 mons Mon 12/23/1 Fri 11/20/20
10 | Project Permitting 12 mons Mon 12/23/1 Fri 11/20/20
11 | Final Detailed Design 1 mon Mon 11/23/2 Fri 12/18/20
12 | Project Bidding, Bid Review and Contract Award 3 mons Mon 12/21/2 Fri 3/12/21
13 | Project Construction 12 mons Mon 3/15/21 Fri 2/11/22
14 | Project Testing, Start-up and Comissioning 1 mon Mon 2/14/22 Fri 3/11/22
Project: Springfield Water System |  Task I Milestone ® Manual Task I I Deadline ¥ Manual Progress

Date: Fri 11/22/19

Page 1
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OPINION OF PROBABLE CONSTRUCTION COST ENGINEERS ING

Project: Springfield Water Supply Improvements, Pajaro Sunny Mesa Community Services District Prepared By: NEP
Date Prepared: 10/3/2016
Building, Area: Alternative B - Option 1 - Storage Tank at Existing Well Site MNS Proj. No. PSMCS.150024

Conceptual

Estimate Type: [] construction Current at ENR 10435
[] Preliminary (w/o plans) [[] change Order Escalated to ENR 11326
[] Design Development @ % complete Months to Midpoint of Construction 36
Materials Installation Sub-Contractor
Item No. Description Qty. Units $/Unit Total $/Unit Total $/Unit Total Total

1 8" PVC Transmision Main - Moss Landing Connection to Struve Road 4450 LF $100.00{ $445,000.00 $170.00f  $756,500.00 $0.00] $1,201,500.00
2 8" PVC Transmission Main - Struve Road and Connection to Site 5350 LF $90.00]  $481,500.00 $80.00 $428,000.00 $0.00 $909,500.00
3 Access Road 550 LF $100.00{  $55,000.00 $100.00 $55,000.00 $0.00 $110,000.00
4 Existing Well Destruction 2 EA $0.00 $0.00 $20,000.00 $40,000.00 $40,000.00
5 Existing Building and Chlorination Facility Demolition 1 LS $5,000.00 $5,000.00 $10,000.00 $10,000.00 $0.00 $15,000.00
6 220,000-Gallon Bolted Steel Water Storage Tank 1 LS $0.00 $0.00|] $250,000.00]  $250,000.00 $250,000.00
7 Tank Foundation 1 LS $0.00 $0.00 $40,000.00 $40,000.00 $40,000.00
8 Back Pressure Sustaining Valve 1 LS $10,000.00]  $10,000.00{ $1,500.00 $1,500.00 $0.00 $11,500.00
9 8" Flow Meter 1 LS $2,500.00 $2,500.00 $500.00 $500.00 $0.00 $3,000.00
10 8" Gate Valve 7 EA $3,000.00]  $21,000.00 $650.00 $4,550.00 $0.00 $25,550.00
11 8" Flex Tend Expansion Joint 2 LS $6,500.00 $13,000.00] $1,500.00 $3,000.00 $0.00 $16,000.00
12 Booster Pump Station, Building, and Controls 1 LS $350,000.00f $350,000.00| $50,000.00 $50,000.00 $0.00 $400,000.00
13 3,000-Gallon Hydropneumatic Tank and Surge System 1 LS $100,000.00f $100,000.00] $40,000.00 $40,000.00 $0.00 $140,000.00
14 Site Fencing 600 LF $15.00 $9,000.00 $10.00 $6,000.00 $0.00 $15,000.00
15 20" Wide Double Swing Manual Gate 1 EA $1,000.00 $1,000.00f  $1,500.00 $1,500.00 $0.00 $2,500.00
16 Miscellaneous Site Improvements 1 LS $20,000.00]  $20,000.00| $20,000.00 $20,000.00 $0.00 $40,000.00
17 Site Piping 1 LS $20,000.00]  $20,000.00] $20,000.00 $20,000.00 $0.00 $40,000.00
18 Site Electrical Improvments and Lighting 1 LS $0.00 $0.00{  $50,000.00 $50,000.00 $50,000.00
19 Upgraded Electric Service 1 LS $0.00 $0.00]  $50,000.00 $50,000.00 $50,000.00
20 75 KW Back-up Generator 1 LS $75,000.00]  $75,000.00| $25,000.00 $25,000.00 $0.00 $100,000.00
Subtotals $1,608,000 $1,421,550 $430,000 $3,459,550
Division 1 Costs @ 2.00% $32,160 $28,431 $8,600 $69,191
Subtotals $1,640,160 $1,449,981 $438,600 $3,528,741

Taxes - Materials Costs @ 7.75% $127,112 $127,112
Subtotals $1,767,272 $1,449,981 $438,600 $3,655,853
Contractor Markup for Sub @ 12.00% $52,632 $52,632
Subtotals $1,767,272 $1,449,981 $491,232 $3,708,485
Contractor OH&P @ 10.00% $176,727 $144,998 $49,123 $370,849
Subtotals $1,944,000 $1,594,979 $540,355 $4,079,334
Estimate Contingency @ 30.00% $1,223,800
Subtotals $5,303,134
Escalate to Midpoint of Construct @ 12.5% $662,171
Estimated Bid Cost $5,965,305

Total Estimate $5,965,310

Total Estimate at ENR 10435 $6,000,000

Total Estimate at ENR 11326 $6,500,000

This cost estimate is for comparison of Moss Landing Water System connection options and does not include costs associated
with the Distribution System and Existing Well Site
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OPINION OF PROBABLE CONSTRUCTION COST

Project: Springfield Water Supply Improvements, Pajaro Sunny Mesa Community Services District Prepared By: NEP
Date Prepared: 10/3/2016
Building, Area: Alternative B - Option 2 - Tank at Middle School Site with Offsite Booster Pump Station MNS Proj. No. PSMCS.150024

Conceptual

Estimate Type: [ construction Current at ENR 10435
[ Preliminary (w/o plans) [] change Order Escalated to ENR 11326
[] Design Development @ % complete Months to Midpoint of Construction 36
Materials Installation Sub-Contractor

Item No. Description Qty. Units $/Unit Total $/Unit Total $/Unit Total Total
1 8" PVC Transmision Main - Moss Landing Connection to Struve Road & Struve to Springfield 7100 LF $100.00f $710,000.00 $170.00f $1,207,000.00 $0.00f $1,917,000.00
2 8" PVC Transmission Main - Struve Road and Springfield Road 6100 LF $90.00]  $549,000.00 $80.00 $488,000.00 $0.00] $1,037,000.00
3 Existing Well Destruction 2 EA $0.00 $0.00  $20,000.00 $40,000.00 $40,000.00
4 Existing Building and Chlorination Facility Demolition 1 LS $1,000.00 $1,000.00f  $5,000.00 $5,000.00 $0.00 $6,000.00
5 220,000-Gallon Bolted Steel Water Storage Tank 1 LS $0.00 $0.00| $250,000.00{ $250,000.00 $250,000.00
6 Tank Foundation 1 LS $0.00 $0.00{  $40,000.00 $40,000.00 $40,000.00
7 8" Flow Meter 1 LS $2,500.00 $2,500.00 $500.00 $500.00 $0.00 $3,000.00
8 8" Gate Valve 6 EA $3,000.00{  $18,000.00 $650.00 $3,900.00 $0.00 $21,900.00
9 8" Flex Tend Expansion Joint 2 LS $6,500.00 $13,000.00] $1,500.00 $3,000.00 $0.00 $16,000.00
10 Booster Pump Station, Building, and Controls 1 LS $150,000.00) $150,000.00 $40,000.00 $40,000.00 $0.00 $190,000.00
11 Site Fencing 450 LF $15.00 $6,750.00 $10.00 $4,500.00 $0.00 $11,250.00
12 20' Wide Double Swing Manual Gate 1 EA $1,000.00 $1,000.00f  $1,500.00 $1,500.00 $0.00 $2,500.00
13 Miscellaneous Site Improvements at Moss Landing Middle School Site 1 LS $20,000.00]  $20,000.00] $20,000.00 $20,000.00 $0.00 $40,000.00
14 Site Piping at Moss Landing Middle School Site 1 LS $20,000.00 $20,000.00| $20,000.00 $20,000.00 $0.00 $40,000.00
15 Site Electrical Improvments and Lighting at Moss Landing Middle School Site 1 LS $0.00 $0.00]  $50,000.00 $50,000.00 $50,000.00
16 Electric Service at Moss Landing Middle School Site 1 LS $0.00 $0.00{  $10,000.00 $10,000.00 $10,000.00
17 Site Piping at Booster Pump Station Site 1 LS $7,500.00 $7,500.00f  $7,500.00 $7,500.00 $0.00 $15,000.00
18 Miscellaneous Site Improvements at Booster Pump Station Site 1 LS $5,000.00 $5,000.00 $10,000.00 $10,000.00 $0.00 $15,000.00
19 Electric Service at Booster Pump Station Site 1 LS $0.00 $0.00]  $10,000.00 $10,000.00 $10,000.00
20 15 KW Back-up Generator at Booster Pump Station Site 1 LS $20,000.00]  $20,000.00| $10,000.00 $10,000.00 $0.00 $30,000.00
Subtotals $1,523,750 $1,820,900 $400,000 $3,744,650
Division 1 Costs @ 2.00% $30,475 $36,418 $8,000 $74,893
Subtotals $1,554,225 $1,857,318 $408,000 $3,819,543
Taxes - Materials Costs @ 7.75% $120,452 $120,452
Subtotals $1,674,677 $1,857,318 $408,000 $3,939,995
Contractor Markup for Sub @ 12.00% $48,960 $48,960
Subtotals $1,674,677 $1,857,318 $456,960 $3,988,955
Contractor OH&P @ 10.00% $167,468 $185,732 $45,696 $398,896
Subtotals $1,842,145 $2,043,050 $502,656 $4,387,851
Estimate Contingency @ 30.00% $1,316,355
Subtotals $5,704,206
Escalate to Midpoint of Construct @ 12.5% $712,250
Estimated Bid Cost $6,416,456
Total Estimate $6,416,460
Total Estimate at ENR 10435 $6,400,000
Total Estimate at ENR 11326 $6,900,000

This cost estimate is for comparison of Moss Landing Water System connection options and does not include costs associated
with the Distribution System and Existing Well Site
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Project: Springfield Water Supply Improvements, Pajaro Sunny Mesa Community Services District Prepared By: NEP
Date Prepared: 10/3/2016
Building, Area: Alternative B - Option 3 - Tank at Middle School Site and Increase Pressure of Moss Landing System MNS Proj. No. PSMCS.150024

Conceptual

Estimate Type: [ construction Current at ENR 10435
[ Preliminary (w/o plans) [] change Order Escalated to ENR 11326
[] Design Development @ % complete Months to Midpoint of Construction 36
Materials Installation Sub-Contractor

Item No. Description Qty. Units $/Unit Total $/Unit Total $/Unit Total Total
1 8" PVC Transmision Main - Moss Landing Connection to Struve Road & Struve to Springfield 7100 LF $100.00| $710,000.00 $170.00f $1,207,000.00 $0.00| $1,917,000.00
2 8" PVC Transmission Main - Struve Road and Springfield Road 6100 LF $90.00]  $549,000.00 $80.00 $488,000.00 $0.00] $1,037,000.00
3 Existing Well Destruction 2 EA $0.00 $0.00f  $20,000.00 $40,000.00 $40,000.00
4 Existing Building and Chlorination Facility Demolition 1 LS $1,000.00 $1,000.00f  $5,000.00 $5,000.00 $0.00 $6,000.00
5 220,000-Gallon Bolted Steel Water Storage Tank 1 LS $0.00 $0.00| $250,000.00] $250,000.00 $250,000.00
6 Tank Foundation 1 LS $0.00 $0.00{  $40,000.00 $40,000.00 $40,000.00
7 8" Flow Meter 1 LS $2,500.00 $2,500.00 $500.00 $500.00 $0.00 $3,000.00
8 8" Gate Valve 6 EA $3,000.00f  $18,000.00 $650.00 $3,900.00 $0.00 $21,900.00
9 Back Pressure Sustaining Valve 1 LS $10,000.00 $10,000.00] $1,500.00 $1,500.00 $0.00 $11,500.00
10 8" Flex Tend Expansion Joint 2 LS $6,500.00f  $13,000.00 $1,500.00 $3,000.00 $0.00 $16,000.00
11 Site Fencing 450 LF $15.00 $6,750.00 $10.00 $4,500.00 $0.00 $11,250.00
12 20" Wide Double Swing Manual Gate 1 EA $1,000.00 $1,000.00f  $1,500.00 $1,500.00 $0.00 $2,500.00
13 Miscellaneous Site Improvements 1 LS $20,000.00]  $20,000.00] $20,000.00 $20,000.00 $0.00 $40,000.00
14 Site Piping 1 LS $20,000.00 $20,000.00 $20,000.00 $20,000.00 $0.00 $40,000.00
15 Site Electrical Improvments and Lighting 1 LS $0.00 $0.00]  $50,000.00 $50,000.00 $50,000.00
16 Electric Service 1 LS $0.00 $0.00 $10,000.00 $10,000.00 $10,000.00
17 PLC Reprogramming at Moss Landing Booster Pump Station 1 LS $0.00 $0.00] $10,000.00 $10,000.00 $10,000.00
Subtotals $1,351,250 $1,754,900 $400,000 $3,506,150
Division 1 Costs @ 2.00% $27,025 $35,098 $8,000 $70,123
Subtotals $1,378,275 $1,789,998 $408,000 $3,576,273
Taxes - Materials Costs @ 7.75% $106,816 $106,816
Subtotals $1,485,091 $1,789,998 $408,000 $3,683,089
Contractor Markup for Sub @ 12.00% $48,960 $48,960
Subtotals $1,485,091 $1,789,998 $456,960 $3,732,049
Contractor OH&P @ 10.00% $148,509 $179,000 $45,696 $373,205
Subtotals $1,633,600 $1,968,998 $502,656 $4,105,254
Estimate Contingency @ 10.00% $410,525
Subtotals $4,515,780
Escalate to Midpoint of Construct @ 12.5% $563,858
Estimated Bid Cost $5,079,638
Total Estimate $5,079,640
Total Estimate at ENR 10435 $5,100,000
Total Estimate at ENR 11326 $5,500,000

This cost estimate is for comparison of Moss Landing Water System connection options and does not include costs associated
with the Distribution System and Existing Well Site
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TECHNICAL MEMORANDUM

To:  Nicholas Panofsky (MNS)
CC: Paul Greenway (MNS)
From: Paul Headland (Aldea)
Date: 11/17/2015

Re:  Draft -Springfield Water System Improvements-Preliminary HDD Feasibility Evaluation
(Phase I)

SUMMARY STATEMENT

Based on the preliminary HDD feasibility evaluation for Alternative A, Alternative B1, and
Alternative B2 HDD is considered a viable construction alternative for installation of the water
transmission pipeline.

It should be noted that the proposed HDD bore alignments (assuming HDPE pipe) are considered
to be long (3,000 to 4,500 feet) to extremely long (>4,500 feet). Alignment A (3,206 feet) can be
performed in a single bore, Alignment B1 (6,633 feet) and Alignment B2 (6,528 feet) are
considered extremely long for a single bore and the bores may need to be split into two separate
bores or a single bore using HDD intersect method. Based on preliminary calculations we offer
the following observations:

Alternative A — it would be feasible to perform HDD installation using an 8 inch inside
diameter HDPE or steel pipe in a single bore. Note that HDD construction cannot
accommodate 90 degree bends and that the alignment will have to be developed with a radius
of at least 600 feet assuming HDPE carrier pipe or 1,500 feet assuming a steel carrier pipe.
The HDD drillpath will require easements due to the radius impacting some properties along
the alignment.

If pipeline installation using the HDD drillpath is not permitted due to the easements required
then Alternative A would have to be performed using either of the following:

e Three Short HDD Drives — these shorter drives would accommodate the 90 degree
bends but would create more disruption and require more construction and pipe
laydown areas to be made available.

e Two Short Open Cut Sections & One HDD Drive - two short open cut sections along
Springfield Road (714 feet) and Struve Road (343 feet), and HDD construction along
Highway 1 (2604 feet).

Alternative B1 - it would not be feasible to perform HDD construction using an 8 inch inside
diameter HDPE pipe in a single bore. It would be feasible to perform HDD construction using
an 8 inch inside diameter steel pipe in a single bore using the HDD intersect method.
Construction could alternatively be performed to avoid easements by splitting the bore into
two shorter bores or an open cut section along Struve Road (2461 feet) and HDD construction
along Highway 1 (4298 feet).
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Alternative B2 - it would not be feasible to perform HDD construction using an 8 inch inside
diameter HDPE pipe in a single bore. It would be feasible to perform HDD construction using
an 8 inch inside diameter steel pipe in a single bore using the HDD intersect method.
Construction could alternatively be performed to avoid easements by splitting the bore into
two shorter bores or an open cut section along Struve Road (2134 feet) and HDD construction
along Moss Landing Wildlife Area (4394 feet).

The decision for using the HDD intersect method is based on factors such as easement
requirements, drillpath ground conditions, drill fluid properties, drillpath length, drillpath depth,
drillpath geometry, drillpath alignment topography, entry and exit elevations, availability of
HDD equipment, length of the conductor/casing sleeves, and the capacity of overburden to
restrain drill fluid pressures.

The decision to install the pipeline using a single long HDD bore, multiple shorter HDD bores,
or the HDD intersect method will need to be determined during detailed design.

1.0 PURPOSE

The purpose of Phase 1 of the project is to determine if the construction of the proposed water
transmission pipeline is technically feasible using horizontal directional drilling (HDD) for the
three (3) pipeline alignment alternatives (Alternative A, Alternative B1, and Alternative B2).
This Preliminary HDD Feasibility Evaluation will address the following:

Review HDD alignments

Review of ground conditions (soils & groundwater)

Suitability of ground conditions to HDD construction

Evaluate drive lengths and alignments with respect to HDD feasibility
Provide order of magnitude construction cost estimate for each alternative
Provide preliminary construction schedule estimate for each alternative

20 PROJECT BACKGROUND

The Pajaro/Sunny Mesa Community Services District (District) acquired the Springfield Mutual
Water Company (SMWC) in 2005. Since the acquisition, the District has been working with the
residents of the Springfield/Struve Roads area to improve the potable water system. The
Springfield Water System Improvements project is anticipated to serve approximately 66 parcels,
and if approved for grant funding, the Moss Landing Mobile Home Park, which includes 105
mobile home sites.

The Springfield water system has documented water quality problems for a number of
contaminants. The source of supply is a shallow well located in an active agricultural field. The
District originally proposed a project which included a new well at the old school site, a storage
reservoir, and a booster pumping station as well as new water distribution system. The District is
in the process of obtaining an easement at the abandoned Moss Landing Middle School for new
facilities, drilled an uncased well, and took one water quality sample. However, attempts to move
forward with construction of this project have been unsuccessful due to lack of funding. The goal
of the Springfield Water System Improvements project is to plan and design upgrades to the
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Springfield water system to provide a high quality water source, which will provide long-term
water supply reliability for the community.

The alternatives under consideration to address improvements to the public water system are as
follows:

1) Alternative A - Drill a new well at the site acquired by the district adjacent to the Moss
Landing Middle School site. Includes a water transmission pipeline approximately 3,661
feet in length between the Moss Landing Middle School and Moss Landing Mobile
Home Park and Springfield residents.

2) Alternative B1 - Consolidate the Springfield water system with the Moss Landing water
system by constructing an 8-inch diameter transmission line approximately 6,759 feet
length, utilizing HDD on State Route 1 and open cut along Struve Rd.

3) Alternative B2 - Consolidate the Springfield water system with the Moss Landing water
system by constructing an 8-inch diameter transmission line approximately 6,528 feet
length, utilizing HDD through the Moss Landing State Wildlife Area and open cut along
Struve Rd.

4) Alternative C - Drill a new well at the existing Springfield Mutual Well Site. This
alternative will require the same system components as Alternative A with alternative
pipeline alignments to convey water.

Alternative A, Alternative B1, and Alternative B2 only were evaluated for Task 1.

3.0 INFORMATION PROVIDED
The following information was provided for review during Phase 1 and was used in the
evaluation of HDD as the construction method for pipeline installation.

Request for Proposal (RFP)

Addendum No. 1 dated February 17, 2015

Addendum No. 2 dated February 20, 2015

USDA & NRCS Custom Soil Resource Report & Map for Monterey County, CA (provided by
MNS)

AutoCAD drawing (CCSD-MAP.dwg) showing property boundaries(South of Struve Rd.
Only), and existing utilities (provided by MNS)

Word file with Plan & Profile image of existing “J7” Sewer along Struve Rd. (pp163 and 164
J7 Struve Rd.docx) (provided by MNS)

Alignment figure in PDF format (provided by MNS)

Parcel maps in PDF format (provided by MNS)

Appendix 2 — C Springfield test Well completion report in PDF format (provided by MNS).

4.0 HORIZONTAL DIRECTIONAL DRILLING (HDD) METHOD

The HDD method is a two-stage process. The first stage consists of drilling a small diameter
pilot hole (typically 1 to 5 inch diameter) along the desired alignment. The pilot hole is
excavated using drill rods with a cutting head for the length of the proposed crossing. The hole
is then enlarged (reamed) to a larger diameter by attaching a reamer to the drilling rod until the
proposed borehole diameter is obtained. This reaming process can be completed in one step or
several steps depending upon the proposed hole diameter. Throughout the reaming process, the
hole is kept open (from collapsing) by thick fluid slurry. The final hole diameter is typically 50
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percent larger than the proposed pipe diameter. Upon completion of the last reaming step, the
carrier pipe is then pulled back through the excavated hole as the drill string is pulled back and
extracted. The HDD technique can be used in various types of soil and rock.

The HDD technique requires a relatively large staging area on both sides of the operation at the
entry point and the exit point of the proposed water main. Heavy equipment is required on each
side of the HDD crossing. The entry side (rig side) requires easy access and a more stable
ground. Maxi HDD work areas require space for a HDD rig unit, power unit, generators, drilling
fluid mixing/recycling equipment, drill pipe, and downhole tools. A minimum area of
approximately 60 feet wide by 150 feet long with no overhead obstructions is required. The exit
side (pipe side) is where the pipeline is assembled using pipe-welding (steel pipe) or fusion
welding (HDPE) processes prior to pullback. The width of the workspace should be
approximately 30 feet to 50 feet wide. Also additional temporary workspace should be obtained
in the immediate vicinity of the exit location similar to the entry side to facilitate operation and
storage of additional equipment.

The HDD method is typically cost-effective for pipe installation of diameters up to 60 inches and
lengths up to 6,000 feet. It is commonly used for pressurized pipelines similar to the proposed
slough crossing of the water main. It is an ideal method where precision and accuracy of
installation is not critical or detrimental to the installed pipe or existing surface and subsurface
facilities/utilities. A potential risk of the HDD method is the potential for inadvertent returns
such as mud seepage or “frac out” through the surrounding soils and rock to the surface which
may affect exiting facilities and cause contamination of groundwater and surface water.

The drillpath depth is primarily controlled by the obstacle in this case the slough. A minimum of
15 feet of separation beneath the obstacle should be maintained (DCCA 1995). The
recommended standard separation distance for challenging drilling conditions is 25 feet this
minimum separation distance offers a margin for error in surveying methods both before and
during construction.

HDD Intersect Method - this method is used when the length, the soil conditions, or a
combination of the two do not allow the use of a single drilling rig to accomplish the bore. In an
intersect HDD installation, two directional drilling rigs (a primary and secondary drilling rig) are
placed at opposite ends of a project site and start drilling toward each other guided by a precision
underground magnetic tracking device. Once the bores are within a pre-determined distance from
each other, the primary rig advances its drill string, following behind the secondary rig's
retreating downhole assembly. The advancing drill string is then steered toward and ultimately
"falls" into the vacated borehole produced by the retreating drill string, creating a continuous
single borehole. The borehole is then reamed to the appropriate size and product pipe is pulled.

HDD intersect method has proven to work well for long installations in lowering the required
installation-induced down-hole fluid pressure associated with drilling fluid flow and thereby
lowering hydraulic fracture potential. The flow path length for fluid flow is significantly
decreased in comparison to a single HDD pilot bore. This method is also effective for short
installations where conductor casings are required on either end of an HDD bore to support near-
surface geologic materials that are considered unfavorable to HDD installation.
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50 REVIEW OF HDD ALIGNMENTS

A key issue when laying out preliminary HDD alignments is an understanding of the minimum
radius of curvature that can be accommodated by the steel drill pipe during construction and the
pipeline material (steel or HDPE) during pipeline pullback. The following constraints have been
used in developing a preliminary evaluation of the three HDD alignments:

Drill Pipe - assuming a 4 inch steel drill pipe is used for HDD drilling purposes the radius in
feet needs to be 100 times the diameter of the drill string in inches. Conservatively assuming a
4 inch diameter drill pipe the minimum required HDD drillpath radius will need to be 400 feet
assuming a FS of 1.5 (4 inch x 40 = 160 feet / 160 x FS 1.5 = 320 feet). The safe minimum
yield strength for steel pipe is approximately 30,000 psi (AWWA M11- Steel Water Pipe: A
Guide for Design and Installation).

Steel Carrier Pipe - If steel pipe is used the radius in feet needs to be 100 times the diameter of
the pipe in inches. Conservatively assuming a 10 inch diameter carrier pipe the minimum
required HDD drillpath radius will need to be 1,500 feet assuming a FS of 1.5 (10 inch x 100 =
1,000 feet / 1,000 x FS 1.5 = 1,500 feet). The pipe wall thickness will be determined during
detailed design but is likely to be on the order of 0.5 inches thick.

HDPE Carrier Pipe - If HDPE pipe is used the radius in feet needs to be 40 times the diameter
of the pipe in inches. Conservatively assuming a 10 inch diameter carrier pipe the minimum
required HDD drillpath radius will need to be 600 feet assuming a FS of 1.5 (10 inch x 40 =
400 feet / 400 x FS 1.5 = 600 feet). The safe pull stress for HDPE pipe is 1,100 psi (ASTM F
1962-05, Table X1.1 — Apparent Modulus at 73°F). ). The pipe wall thickness will be
determined during detailed design but is likely to be on the order of 1.00 inch thick.

Steel pipe is made from an alloy of primarily iron and carbon. The steel is then rolled into a
cylinder and made into a pipe per requirements. Steel pipes have a high tensile strength and are
capable of handling high pressures. The high compressive strength of steel makes it a good
material for trenchless applications including HDD. Many types of welded and non-welded
joints are available for steel pipe. A primary concern of steel pipe is corrosion. Corrosion issues
can be addressed but also significantly add to the unit cost ($/LF) of the pipe material.

HDPE pipe is a polyethylene thermoplastic made from petroleum. HDPE is stronger than typical
polyethylene (PE) pipe. It is corrosion resistant and much more flexible than steel pipe. The
flexibility of this material is desirable in HDD construction because smaller radius turns are
possible. HDPE is typically less expensive than steel pipe. The continuous jointless conduit that
results from the butt fusion of HDPE pipes make it an ideal piping material for pull-in
installations such as HDD.

Based upon the above it can be seen that steel pipe is much less flexible (100D radius vs 40D
radius) than HDPE pipe but has a much higher tensile strength (30,000 psi vs 1,100 psi). The
HDPE pipe can limit the required easements outside the existing right of ways due to tighter
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radius but the drillpath bore lengths are less due to the significantly lower tensile capacity of the
HDPE pipe.

In general HDD alignments of 1,000 feet are considered short, alignments of 1,000 feet to 3,000
feet considered medium length, alignments of 3,000 to 4,500 feet are considered long, and
alignments of > 4,500 feet are considered extremely long (Trenchless Technology, Najafi, M.,
2013).

51  Alternative A

Alternative A comprises of approximately 3,206 feet of 8 inch inside diameter water
transmission pipeline between the Moss Landing Middle School and Moss Landing Mobile
Home Park and Springfield residents located on Struve Road. Route comprises three segments
(Springfield Road, Cabrillo Highway, & Struve Road) connected by two 90 degree bends at
Springfield Road and Cabrillo Highway, and Cabrillo Highway and Struve Road. HDD
construction cannot accommodate 90 degree bends and the alignment will have to be developed
with a radius of at least 600 feet assuming HDPE carrier pipe or 1,500 feet assuming a steel
carrier pipe. The estimated HDD alignment length is approximately 3,847 feet (3,206 feet x 1.2
= 3,847 feet). The 20 percent additional alignment length is a safety factor added to account for
alignment modifications, and vertical and horizontal curves.

The HDD drillpath which will be feasible to construct in a single bore will require easements due
to the radius impacting some properties along the alignment. If pipeline installation using a
single HDD drive is not permitted due to easement acquisitions then Alternative A could be
performed using either three shorter HDD bores (714 feet, 2,604 feet, & 343 feet = 3,661 feet) or
two open cut sections (714 feet & 343 feet) and a single HDD bore (2,604 feet) which would
accommodate the 90 degree bends. Multiple open cut sections and HDD bores will cause more
surface disruption and require more construction work areas and pipe laydown areas.

The base alignment of the pipeline, a HDD alignment assuming HDPE carrier pipe, and a HDD
alignment assuming steel carrier pipe are presented on Drawing 1 in Attachment A (HDD
Alignment Plans). In addition, the rig side (drill pipe entry/carrier pipe exit) and pipe side (drill
pipe exit/carrier pipe entry) construction areas, and the pipe laydown area on the pipe side are
shown on Drawing 1.

Easements - Easements will be required where the alignment falls outside the existing pipeline
right of way. Below is a list of the properties that fall along the alignment, total of 10 parcels.
The HDD alignment (single bore) approach will require a curved alignment where 90 degree
bends are shown in order for the drill string during pilot hole drilling and carrier pipe during pipe
pullback to go around the curves.

The properties adjacent to Alignment A are as follows:

Parcel 1 - Moss Landing Middle School (Currently Closed), 8142 Moss Landing Road, Moss
Landing, CA 95039 [APN - 413-014-001-000]

Parcel 2 — Elkhorn Native Plant Nursery, Agricultural Preserve, PO Box 874 Soquel, CA
95073-0874 [APN - 413-014-003-000]

Parcel 3, Residential — Single Family, 19 Springfield Road, Moss landing, CA 95039-9633
[APN - 413-051-015-000]
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Parcel 4 — Vacant, 1820 Hwy 1, Moss Landing, CA 95039 [APN - 413-051-030-000]

Parcel 5 — Residential Mobile/Manufactured Home Park, 1900 Salinas Road, Watsonville, CA
[APN - 413-051-017-000]

Parcel 6 - Agricultural Land, Moss Landing, CA 95039 [APN - 413-051-025-000]

Parcel 7 - Vacant Land, Moss Landing, CA 95039 [APN - 413-051-026-000]

Parcel 8 — Valero Gas Station, 1940 Hwy 1 Moss Landing, CA 95039-9630 [APN - 413-061-
037-000]

Parcel 9 - Vacant Land, Moss Landing, CA 95039 [APN - 413-061-036-000]

Parcel 10 - Residential, 67 Struve Road, Moss Landing, CA 95039-9638, [APN - 413-061-
034-000]

The Monterrey County Parcel Map for Alignment A and additional details of the parcels are
presented on Drawing 4 in Attachment B (Monterrey County Parcel Maps)

The properties impacted by the HDD drillpath (single bore) and requiring easements assuming
HDPE carrier pipe are Parcel 1, Parcel 8, and Parcel 9. The properties impacted by the HDD
drillpath (single bore) assuming steel carrier pipe are Parcel 1, Parcel 7, and Parcel 8. The steel
pipe option will require larger easements due to the larger radius (100 x pipe diameter in inches).

Existing Utilities — based upon the information provided to date the existing utilities along
crossing and immediately adjacent to Alternative A are a sewer main and associated manholes on
Struve Road. Monterrey County does not have utilities on Springfield Road or Cabirillo
Highway. The locations of the known utilities are presented on Figure 7 in Attachment C (Utility
Location Maps).

5.2  Alternative B1

Alternative B1 comprises of approximately 6,633 feet of 8 inch diameter water transmission
pipeline on Struve Rd and Cabrillo Highway (State Route 1). Route comprises two segments
(Struve Road, & Cabrillo Highway) connected by one 120 degree bend at Struve Road and
Cabrillo Highway. HDD construction cannot accommodate a tight 120 degree bends and the
alignment will have to be developed with a radius of at least 600 feet assuming HDPE carrier
pipe or 1,500 feet assuming a steel carrier pipe. The estimated HDD drillpath alignment length
is approximately 7,960 feet (6,663 feet x 1.2 = 7,960 feet). The 20 percent additional alignment
length is a safety factor added to account for alignment modifications, and vertical and horizontal
curves.

The base alignment of the pipeline, a HDD alignment assuming HDPE carrier pipe, and a HDD
alignment assuming steel carrier pipe are presented on Drawing 2 in Attachment A (HDD
Alignment Plans). In addition, the rig side (drill entry/pipe exit) and pipe side (drill exit/pipe
entry) construction areas, and the pipe laydown area on the pipe side are shown on Drawing 2.

Construction could alternatively be performed to avoid easements by splitting the bore into two
shorter bores (2,461 feet & 4,298 feet = 6,759 feet) or an open cut section along Struve Road
(2,461 feet) and an HDD construction along Highway 1 (4,298 feet).

Easements - Easements will be required where the alignment falls outside the existing pipeline
right of way. Below is a list of the properties that fall along the alignment, total of 13 parcels.
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The HDD alignment will require a curved alignment between where a 120 degree bend is shown
in order for the drill string during pilot hole drilling and the carrier pipe during pipe pullback to
go around the curves.

The properties adjacent to Alignment B1 are as follows:

Parcel 1 - Agricultural, Struve Road, Watsonville, CA [APN - 413-012-014-000]

Parcel 2 - Agricultural, 64 Struve Road, Moss Landing, CA 95039-9639 [APN - 413-013-001-
000]

Parcel 3 - Agricultural, Watsonville, CA [APN - 413-011-015-000]

Parcel 4 - Agricultural, Watsonville, CA [APN - 413-031-001-000]

Parcel 5 - Capurro Ranch, Sundance Berry Farms, Sunrise Growers, Robert Mann Packaging
Inc. (RMP), Industrial, Moss Landing, CA 95039 [APN - 413-011-029-000]

Parcel 6 - Tax Exempts, Watsonville, CA 95039 [APN - 413-032-001-000]

Parcel 7 - Tax Exempts, Watsonville, CA 95039 [APN - 413-021-001-000]

Parcel 8 — Tax Exempts, Watsonville, CA 95039 [APN - 413-023-009-000]

Parcel 9 - Tax Exempts, Moss Landing, CA 95039 [APN - 413-021-002-000]

Parcel 10 - Tax Exempts, Moss Landing, CA 95039 [APN - 413-022-009-000]

Parcel 11 - Tax Exempts, Moss Landing, CA 95039 [APN - 413-022-010-000

Parcel 12 — Commercial, Kayak Connection2370 Hwy 1, Moss Landing, CA 95039-9642
[APN - 413-022-008-000]

Parcel 13 - Tax Exempts, Moss Landing, CA 95039 [APN - 413-022-006-000]

Parcel 14 — Tax Exempts, 2375 Hwy 1, Watsonville, CA 95039 [APN - 413-023-005-000]

The Monterrey County Parcel Map for Alignment A and additional details of the parcels are
presented on Drawing 5 in Attachment B (Monterrey County Parcel Maps).

The properties impacted by the HDD drillpath and requiring easements assuming HDPE carrier
pipe are Parcel 1, Parcel 4, Parcel 8, Parcel 9, Parcel 10 and Parcel 11. The properties impacted
by the HDD drillpath and requiring easements assuming steel carrier pipe (larger radius of 100 x
D) are Parcel 1, Parcel 3, Parcel 4, Parcel 10 and Parcel 11. Construction could alternatively be
performed to avoid easements by splitting the bore into two shorter bores (2461 feet & 4298 feet)
or an open cut section along Struve Road (2461 feet) and an HDD construction along Highway 1
(4298 feet).

Existing Utilities - based upon the information provided to date the existing utilities along
crossing and immediately adjacent to Alternative B1 are a water supply force main running
parallel to Alternative B1 for approximately 2,400 feet along Struve Road and along Cabrillo
Highway for approximately 1700 feet stopping at Jetty Rd. At the southern end of the alignment
along Cabrillo Highway a sewer main is parallel to the alignment for approximately 700 feet.
The location of the known utilities are presented on Figure 8 in Attachment C (Utility Location
Maps).

In addition, along Struve Rd. a 16 inch, 14 inch, and 12 inch diameter water pipeline
approximately 10 feet deep (likely installed using open cut methods) is aligned parallel to
Alternative B1 for approximately 1,600 feet and terminating at Giberson Rd. A Plan & Profile
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image of existing “J7” Sewer along Struve Rd provided by MNS is presented on Drawing 17
and Drawing 18 in Attachment C (Utility Location Maps).

53 Alternative B2

Alternative B2 comprises of approximately 6,528 feet of 8-inch diameter water transmission
pipeline on Struve Road, crossing the Cabrillo Highway, through the Moss Landing State
Wildlife area, and back onto Cabrillo Highway. Route comprises three segments (Struve Road,
Moss Landing Wildlife Area, & Cabrillo Highway) connected by two large radius bends (~2000
feet radius). HDD construction will be able to accommodate the original alignment developed as
Alignment B2. The estimated HDD drillpath alignment length is approximately 7,834 feet
(6,528 feet x 1.2 = 7,834 feet). The 20 percent additional alignment length is a safety factor
added to account for alignment modifications, and vertical and horizontal curves.

The base alignment of the pipeline, which is acceptable using either HDPE or Steel carrier pipe
is presented on Drawing 3 in Attachment A (HDD Alignment Plans). In addition, the rig side
(drill entry/pipe exit) and pipe side (drill exit/pipe entry) construction areas, and the pipe
laydown area on the pipe side are shown on Drawing 3.

Construction could alternatively be performed to avoid easements by splitting the bore into two
shorter bores (2134 feet & 4394 feet = 6,528 feet) or an open cut section along Struve Road
(2,134 feet) and an HDD bore across Moss Landing Wildlife Area (4394 feet).

Easements - Easements will be required where the alignment falls outside the existing pipeline
right of way. Below is a list of the properties that fall along the alignment, 12 parcels. The
properties adjacent to Alignment B1 are as follows:

Parcel 1 - Agricultural, Struve Road, Watsonville, CA [APN - 413-012-014-000]

Parcel 2 - Agricultural, 64 Struve Road, Moss Landing, CA 95039-9639 [APN - 413-013-001-
000]

Parcel 3 - Agricultural, Watsonville, CA [APN - 413-011-015-000]

Parcel 4 - Agricultural, Watsonville, CA [APN - 413-031-001-000]

Parcel 5 - Tax Exempts, Watsonville, CA 95039 [APN - 413-032-001-000

Parcel 6 — Tax Exempts, Watsonville, CA 95039 [APN - 413-023-009-000]

Parcel 7 — Moss Landing State Wildlife Area, Tax Exempts, Watsonville, CA [APN - 413-
023-008-000]

Parcel 8 - Tax Exempts, Moss Landing, CA 95039 [APN - 413-022-009-000]

Parcel 9 - Tax Exempts, Moss Landing, CA 95039 [APN - 413-022-010-000]

Parcel 10 — Commercial, Kayak Connection, 2370 Hwy 1, Moss Landing, CA 95039-9642
[APN - 413-022-008-000]

Parcel 11 - Tax Exempts, Moss Landing, CA 95039 [APN - 413-022-006-000]

Parcel 12 — Tax Exempts, 2375 Hwy 1, Watsonville, CA 95039 [APN - 413-023-005-000]

The Monterrey County Parcel Map for Alignment B2 and additional details of the parcels are
presented Drawing 6 in Attachment B (Monterrey County Parcel Maps).

The properties impacted by the Alignment B2 HDD drillpath and requiring easements assuming
HDPE or Steel carrier pipe are Parcel 1, Parcel 5, Parcel 6, Parcel 7, Parcel 8, Parcel 9, and
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Parcel 11. Alternatively, if the option to construct two shorter bores (2134 feet & 4394 feet) or
an open cut section along Struve Road (2134 feet) and an HDD bore across Moss Landing
Wildlife Area (4394 feet) no easements will be required.

Existing Utilities - based upon the information provided to date the existing utilities along
crossing and immediately adjacent to Alternative B2 are a water supply force main running
parallel to Alternative B2 for approximately 2,400 feet along Struve Road. At the southern end
of the alignment along Cabrillo Highway a sewer main is parallel to the alignment for
approximately 700 feet. The location of the known utilities are presented on Figure 9 in
Attachment C (Utility Location Maps).

In addition, along Struve Rd. a 16 inch, 14 inch, and 12 inch diameter water pipeline
approximately 10 feet deep (likely installed using open cut methods) is aligned parallel to
Alternative B1 for approximately 1,600 feet and terminating at Giberson Rd. A Plan & Profile
image of existing “J7” Sewer along Struve Rd provided by MNS is presented on Drawing 17 and
Drawing 18 in Attachment C (Utility Location Maps).

The following general comments are provided with respect to the HDD alignments:

HDD alignment lengths are between 3,925 feet and 6,815 feet in length and considered to be
long (3,500 to 4,500 feet) to extremely long (>4,500 feet)

HDD alignments are within HDD method capabilities

Ability to perform alignments lengths in a single drive, multiple drives, or HDD intersect
method will need to be evaluated during detailed design.

6.0 REPRESENTATIVE EXAMPLES OF HDD PROJECTS

Examples of similar projects are presented below. It should be noted that in general the carrier
pipe used is steel which due to its higher tensile strength has significant benefits when installing
long and extremely long HDD installations with greater tensile stresses developing in the pipe
during pullback.

Project - Houston Ship Channel, La Porte to Baytown, Texas
Contractor - Michels Corporation

Method - HDD Intersect

Length - 12,459 feet

Pipe Diameter - 18 inch
https://www.michels.us/blog/michels-completes-a-world-record/

Project - Hampton Roads Harbor, Virginia

Client - Virginia Natural Gas (VNG)

Contractor - Mears Group

Method - HDD

Length - 7,357 feet

Pipe Diameter - 24 inch (steel pipe)
http://www.mears.net/horizontal-directional-drilling/index.php/hdd/hdd/hampton-roads-harbor-
va/

10
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Project — Miami to Miami Beach Crossing, Miami, Florida

Client - Florida Power & Light (FPL)

Contractor - Mears Group

Method - HDD Intersect

Length - 5,188 feet, 5,917 feet, and 5,013 feet

Pipe Diameter - 9 inch (steel pipe)
http://www.mears.net/horizontal-directional-drilling/index.php/hdd/hdd/overtown-venetian-138-
kv-line-project/

Project — Kinder Gas Pipeline, Lake Houston, Harris County, Texas

Client — Kinder Morgan

Contractor - Laney Directional Drilling Co

Method - HDD Intersect

Length — 10,971feet

Pipe Diameter — 6 inch (steel pipe)
http://www.pipeline-news.com/feature/hdd-used-replace-kinder-morgan-gas-line-under-lake-
houston

7.0 REVIEW OF GROUND CONDITIONS (SOILS & GROUNDWATER)

Based upon the “Geologic Map of the Monterey 30’ x 60’ Quadrangle and Adjacent Areas”,
Regional Geologic Map Series, 1:100,000 Scale published by the California Department of
Conservation, California Geological Survey, and dated 2002 (Wagner, Greene, Saucedo, &
Pridmore) the ground conditions in the vicinity of the project site comprise the following

Qb - Basin Deposits (Holocene) — silty Clay
Qe — Eolian Sand (Holocene)

Qt — Terrace Deposits (Holocene) — Gravel, Sand, Silt, and Clay deposited on stream cut
surfaces

Qmt — Marine Terrace Deposits (Pleistocene) — Gravel, Sand, Silt, and Clay deposited on wave
cut surfaces

Qod - Older Dune Sand (Pleistocene)

Aromas Sand — Eolian and Fluvial deposits of Clay, Silt, Sand, and Gravel
Undivided (Qar)
Eolian (Qae)
Fluvial (Qaf) Deposits

Excerpts from the “Geologic Map of the Monterey 30" x 60° Quadrangle and Adjacent Areas”
including geological map and legend associated with the project area are presented on Drawing
10 and Drawing 11 in Attachment D (Geological Map & Information Excerpts).

Based upon the USGS Fact Sheet 044-03 (dated August 2003) entitled “Geohydrology of
Recharge and Seawater Intrusion in the Pajaro Valley, Santa Cruz and Monterey Counties,

11
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California” (http://pubs.usgs.gov/fs/fs-044-03/ ] the general project vicinity ground conditions
comprise the following:

Upper Aquifer System
Shallow Alluvial Aquifer (Younger & Older Alluvium) [~ 100 feet thick]
Upper Aromas Sand [~150 to 200 feet thick]
Lower Aquifer System
Lower Aromas Sand [~200 feet thick]
Purisima Formation — Sandstone, Siltstone (marine)

Geological plan and profiles from the “Geohydrology of Recharge and Seawater Intrusion in the
Pajaro Valley, Santa Cruz and Monterey Counties, California” are presented on Drawing 12 and
Drawing 13 in Attachment D (Geological Map & Information Excerpts).

Groundwater is present within all the Pleistocene and Holocene age sediments at relatively
shallow depths below the existing ground surface.

Based upon the “Maps Showing Geology and Liquifaction Potential of Northern Monterey and
Southern Santa Cruz Counties, California”, published by USGS, dated 1980 the following
formations are present and liquefaction potential noted.

Qfl — Artificial Fill (Holocene) — heterogeneous mixture of artificially deposited fill material
ranging from well compacted sand and silt to poorly compacted sediment high in organic
content. Liguefaction potential ranges from low to high depending on degree of compaction.
Qb - Basin Deposits (Holocene) — unconsolidated plastic clay and silty Clay containing much
organic material. Thickness up to 30m thick. Moderate to high liquefaction potential except
where water is more than 10m below ground surface. Highly expansive soils develop in these
deposits.

Qsc — Coastal Terrace Deposits of Santa Cruz (Pleistocene) — semiconsolidated generally well
worked sand with a few thin relatively continuous layers of gravel. Thickness variable,
maximum thickness is 13m. Low susceptibility to liquefaction.

Qa — Aromas Sand (Plesitocene) — heterogeneous sequence of mainly Aeolian and fluvial
sand, silt, clay, and gravel. Total thickness may be greater than 250m. Low susceptibility to
liguefaction.

Qeu — Coastal Terrace Deposits, Undifferentiated (Pleistocene) — semiconsolidated moderately
well sorted marine sand containing thin discontinuous gravel rich layers. Thickness variable,
generally less than 6m thick. Low susceptibility to liquefaction.

In addition, the Monterey County (MC) GIS Geology Open Data file (liquefaction data set)
shows the soils present along Alternative A, Alternative B1, and Alternative B2 alignments and
the liquefaction susceptibility. The soil units present along the three (3) alignments are presented
in Table 1.

http://montereycountyopendata.montereyco.opendata.arcgis.com/datasets/9dd4c3bb210140e286f
cac742235257d 0

12
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Table 1 — Liquefaction Susceptibility by Soil Type

. Liquefaction
Label Name Era Period Epoch Susceptibility
Qb Basin deposits Cenozoic Quaternary Holocene High
Qfl Artificial fill Cenozoic Quaternary Holocene Variable
Qsc Stregg;ggignel Cenozoic Quaternary Holocene High
Early to
Aromas Sand . .
Qa - . Cenozoic Quaternary Middle Low
undifferentiated Pleistocene
Qem Eolian deposits Cenozoic Quaternary Pleistocene Low
Qct Coastal terraces Cenozoic Quaternary Pleistocene Low
. . . Late
Qod2 Eolian deposits Cenozoic Quaternary Pleistocene Low

Confirmation of liquefaction potential and soil type present along the selected pipeline alignment
should be closely reviewed during detailed design.

Liquefaction is the transformation of soil from a solid to a liquid state as a consequence of
increased pore-water pressures, usually in response to strong ground shaking, such as those
generated during a seismic event. Loose, granular soils are most susceptible to these effects
while more stable silty clay and clay materials are generally somewhat less affected. The
liquefaction potential is mentioned as the effects of drilling and vibration need to be considered
during detailed design with respect to the presence of soils with liquefaction potential. Excerpts
from the “Maps Showing Geology and Liquefaction Potential of Northern Monterey and
Southern Santa Cruz Counties, California” showing the site location are presented on Drawing
14 and Drawing 15 in Attachment D (Geological Map & Information Excerpts).

In addition to the above information a test well record for a 630 feet deep well drilled from July
22 to July 25, 2008 by Maggiora Brothers was reviewed. The well is located approximately 30
yards south of the east end of Springfield Road at 1815 Highway 1, Moss Landing, California.
The geology for the entire well depth was soil (sand, clay, silts & gravel). The test well log is
presented on Drawing 16 in Attachment D (Geological Map & Information Excerpts). The
findings presented on the well log concur with the review of available published literature
presented above.

8.0 GROUND CONDITIONS SUITABILITY

Based upon an evaluation of the ground conditions based upon available geological information
the presence of soils comprising clay, silt, sand, and gravel does not present a problems for
pipeline construction using HDD methods.

9.0 DRIVE LENGTHS AND ALIGNMENTS HDD FEASIBILITY EVALUATION

A preliminary evaluation of the drill path was determined in general accordance with the
guidelines presented in ASTM F 1962-05 “Use of Maxi-Horizontal Directional Drilling for
Placement of Polyethylene Pipe or Conduit Under Obstacles, Including River Crossings”.

13
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HDD design parameters are outlined in ASTM F 1962 which form the basis of HDD bore
design. Arguably the most critical design component of HDD crossings is the maximum pull
stress. This parameter may determine the type of pipe required, HDD rig to be used, and
ultimately determine the feasibility of the project. The following considerations are key to the
design of the vertical bore alignment:

Depth of Cover. This parameter is of concern in regards to inadvertent returns of the drilling
mud to the surface as well as maximum pull stress. Generally speaking as depth increases so
does maximum pull stress. An important determination of maximizing depth for frac-out
concerns and minimizing depth for stress concerns is critical to design.

Entry/Exit Angles. The entry and exit angles are of importance to the project to maintain
appropriate depths and maximize the potential curve radii. If typical industry standard
entry/exit angles are used they will have minimal impact on the maximum pull stress.

Drill Path Radii. In HDD borings, at least two radii exist; one at the bottom of entry and the
other at the divergence of the exit. For horizontally curved alignments greater than two radii
may exist. These radii have been found to be critical to the maximum pull stress. To minimize
the maximum pull stress it is important to maximize the radii.

Limiting Mud Pressure. Drilling fluid pressure is calculated using the Delft Geotechnical
cavity expansion theory as detailed in USACE - Installation of Pipelines beneath Levees
Using HDD (CPAR-GL-98-1, dated April 1998).

The following assumptions have been made with respect to the preliminary level HDD drillpath
alignments assuming HDPE pipe:

1) Pipe Outside Diameter = 10.75 inch (10 inch NPS)
2) Pipe Inside Diameter = 8.218 inch
3) Bore Entry Angle = 12° (Pipe Exit);
4) Bore Exit Angle = 12° (Pipe Entry);
5) Radius of Curvature = 600 feet (HDPE minimum)
6) Maximum Depth of Cover = 50 feet;
7) Total Horizontal Distance (HDPE)
a. Alternative A = 3,206 feet
b. Alternative B1 = 6,633 feet
c. Alternative B2 = 6,528 feet
8) HDD alignment length = 1.5 x plan length (e.g. Alternative A = 3,206 feet x 1.20 = 3,847
feet)

Preliminary Estimates of pull back stresses for each alternative assuming HDPE carrier pipe are
presented in Table 2.

14



11/17/15 Springfield Water System Improvements-Preliminary HDD Feasibility Evaluation (Phase I)

Table 2 — Preliminary Estimate of Pull Back Stresses (HDPE Pipe)

Estimated Estimated HDPE Pipe
. . Maximum Pull Allowable Bore Length
Alternative Drives Total Length
Back stress Stress Acceptable
(feet) . .
(psi) (psi)

Alternative A 1 3,847 829 1,100 Yes
Alternative 1 7,960 1,510 1,100 No
Alternative 1 2,485 584 1,100 Yes

Bl 2 5,475 1,059 1,100 Yes
Alternative 1 7,834 1,489 1,100 No
Alternative 1 2,561 598 1,100 Yes

B2 2 5,273 1,024 1,100 Yes

Notes: 1. Allowable stress based upon ASTM 1962 — Table X1.1 — Apparent Modulus of
Elasticity and Safe Tensile Stress at 73°F.
2. Bore length acceptable if Estimated Maximum Pull Back Stress is less than Pipe
Allowable Tensile Stress.

The safe minimum yield strength for steel pipe is approximately 30,000 psi (AWWA M11- Steel
Water Pipe: A Guide for Design and Installation). It can be seen from Table 2 that steel pipe will
have more than sufficient tensile capacity for construction assuming a single bore (full length)
for all Alternatives.

Based upon Table 2 the following preliminary level observations can be made:

Alternative A — it would be feasible to perform HDD installation using an 8 inch inside
diameter HDPE or steel pipe.

Alternative B1 & Alternative B2 - it would not be feasible to perform HDD construction using
an 8 inch inside diameter HDPE pipe in a single bore. Construction could be performed by
splitting the bore into two shorter bores.

Alternative B1 & Alternative B2 - it would be feasible to perform HDD construction using an
8 inch inside diameter steel pipe in a single bore.

10.0 CONSTRUCTION COST ESTIMATE

A preliminary level estimate of construction cost is provided based upon past projects, and
references relating to cost evaluation of HDD projects. Table 3 and Table 4 show some
representative costs in $/foot/inch.

Table 3 — Unit Cost by Product Type

Product Type Water Wastewater
Number of projects 40 23
Average unit cost ($/foot/inch) 16.7 28.3

Reference — “Analysis of Parameters Affecting Costs of Horizontal Directional Drilling Projects
in the United States for Municipal Infrastructure” (Vilfrant, 2010)
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Table 4 — Unit Cost by Soil Classification

Springfield Water System Improvements-Preliminary HDD Feasibility Evaluation (Phase I)

USCS GW-GC SW-SC ML-OL | MH-OH PT
Number of projects 7 15 33 5 3
Average unit cost
($/foot/inch) 44.66 24.74 13.74 19.72 324

Reference — “Analysis of Parameters Affecting Costs of Horizontal Directional Drilling Projects
in the United States for Municipal Infrastructure” (Vilfrant, 2010)

Using $16.70/foot/inch (water pipe) and $24.74/foot/inch (SW/SC Soils) we have a range of
between $133.60 to $197.92 per foot of 8 inch pipeline installation using HDD. The project soils
at HDD alignment depth a primarily Sand, Silt, and Clay and for cost estimating purposes the
higher unit price for Sand soils has been used. For preliminary project cost estimating purposes
a rate of $200/foot has been used for estimating project alignment costs as presented in Table 5.

Table 5 — Estimated HDD Construction Costs (Alignment A, Alignment B1, & Alignment B2)

Estimated HDD . :
Alternative Plar(lflg:tr)lgth Drillpath Length EstlmatgoCS:;)?g)tructlon
(feet)
Alternative A 3,661 4,393 $878,640
Alternative B1 6,759 8,110 $1,622,000
Alternative B2 6,528 7,834 $1,566,800

11.0 CONSTRUCTION SCHEDULE ESTIMATE

A preliminary level estimate of the construction schedule is as follows:

Drill Site Mobilization & Set-up = 2 weeks

Pilot Hole Drilling = 2 weeks

Reaming = 1 week

Pipe Fusion = 2 weeks (can be performed during drilling operations)
Pullback = 3 days

Demobilization = 1 week

Total construction duration is estimated to be approximately 7 weeks assuming pipe fusion takes
place during drilling operations (pilot hole & reaming).

120 OTHER CONSIDERATIONS

Geotechnical Investigation - a geotechnical investigation will be required during the detailed
design phase of the project. It is recommended that a series of three to five borings be performed
along the selected route alternative to confirm design ground conditions and collect samples for
laboratory testing to provide soil parameters required for design.

Geotechnical Baseline Report (GBR) — a GBR (or GBR Sheets) should be prepared for the
project in accordance with ASCE Guidelines (ASCE, 2007).
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ATTACHMENT D

(GEOLOGICAL MAP & INFORMATION EXCERPTYS)



NOTES:

1. Map above excerpted from Geologic Map of the Monterey 30'x 60’ Quadrangle and Adjacent Areas’, Regional Geologic Map Series, 1:100,000 Scale, published by the California Department
of Conservation, California Geological Survey , and dated 2002.
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1. Legend above excerpted from Geologic Map of the Monterey 30’ x 60" Quadrangle and Adjacent Areas’, Regional Geologic Map Series, 1:100,000 Scale, published by the California
Department of Conservation, California Geological Survey , and dated 2002.

P: \1076.00_SRGFLDWTRSYSIMP\DRAWINGS\DWG\SPRINGFIELD — HDD ALTERNATIVES.DWG

CLIENT/OWNER:

ENGINEEF!S

ING

DESIGNER:

ALDEA

5301 Buckeystown Pike, Suite 425

Frederick, MD 21704

Phone (301)355-9703 Fax (301)355—-9705

aldeaservices.com

Springfield Water System Improvements

PROJECT:
DESIGNED CHECKED DRAWING
BY: xx |BY: PH |TITLE: Geologic Map of Monterey — Legend
DRAWN APPROVED DRAWING REV:
BY: GM |BY: XX |NO: 1"
SCALE: DATE: FILE
10/23/15 | NAME: XX SHEET 1 OF 1




P: \1076.00_SRGFLDWTRSYSIMP\DRAWINGS\DWG\SPRINGFIELD — HDD ALTERNATIVES.DWG

122°00° 121°52°30° 121745 121°37'30° 12173
I I == I i T
EXPLANATION g
[ Pajaro River watershed Faults (USGS) S
[ Dutside Pajaro River ——  Known
watershed = = Concealed
ﬁwlnnic formations @~ " Infarred
BN Aromas sand —— . Faultzone (Modified
Purisima = from Dupré, 1975} T
—  Fault {U=upthrown side]| | 10
==~ Probable Faul §
A S P, (A LR Possible Fault
N Samta Clarg —t=  Anticling
Co —~#=  Syncling
: River or stream i
Bathymetry contour -
Intarval varias
@ Monitoring well site
ant number T

] _Iﬂ Kilometers

~ Pajaro Valley

Water T
Management | 12
Agency S

T

b e 1

10 Miles| | S

I ' G

NOTES:

RZE

R3E

R4E

1. Geological plan excerpted from the USGS and Pajaro Valley Water Management Agency "Geohydrology of Recharge and Seawater Intrusion in the
Pajaro Valley, Santa Cruz and Monterey Counties, California”.
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1. Geological profile excerpted from the USGS and Pajaro Valley Water Management Agency "Geohydrology of Recharge and Seawater Intrusion in the
Pajaro Valley, Santa Cruz and Monterey Counties, California”.
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NOTES:

1. Geologic Map above excerpted from Maps Showing Geology and Liquifaction Potential of Northern Monterey and Southern Santa Cruz Counties, California’, published by USGS, dated 1980
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NOTES:

DESCRIPTION OF GEOLOGIC UNITS

EOLIAN DEPOSITS OF MANRESA BEACH——Weakly to moderately consolidated, moderately well sorted silt and sand deposited in extensive
coastal dune fields. Locally grades conformably into underlying coastal terrace deposits of Santa Cruz; elsewhere overlies fluvial facies
of terrace deposits of Watsonville. Upper 3—6 m is indurated owing to clay and iron oxide cementation in weathered zone. Permeability
and porosity are moderate except in soil zones, where they are generally low. Extensive erosion likely where lower unconsolidated sand
exposed to a free face. Relatively low susceptibility to flooding and for liquefaction

AROMAS SAND (Pleistocene)——Heterogeneous sequence of mainly eolian and fluvial sand, silt, clay, and gravel. Slight anqular
conformities present throughout the unit; older deposits more complexly folded and faulted than younger deposits. Total thickness may
be greater than 250 m. Characterized by maximally developed soils, most with duripans. Low susceptibility to flooding and for
liquefaction. Unit locally divided into:

Qae — Eolian deposits——Moderately well sorted sand as much as 60 m thick that contains no intervening fluvial deposits. Several
sequences of eolian deposits may be present, each separated by paleosols. The upper 3—6 m of each dune sequence is
oxidized and relatively well indurated, and all primary sedimentary structures have been destroyed by weathering; the lower
parts of each dune sequence may be relatively unconsolidated below the weathering zone. Porosity and permeability, as well
as degree of consolidation, are thus a function of the relative position within the weathering profile. Perched water tables
may be present where eolian deposits overlie less permeable fluvial deposits; springs may develop in these areas, and

slumps and landslides may develop as well. Severe erosion may occur within this unit when the weathering zone and its
protective duripan are breached and the relatively unconsolidated sands are exposed, as evidenced by the extensive colluvial
slopes that mantle much of the outcrop area

Qaf — Fluvial deposits——Semiconsolidated, moderately to poorly sorted silty clay, silt, sand, and gravel deposited by meandering and
braided streams as well as alluvial fans. Includes beds of relatively well sorted gravel ranging from 3 to 30 m thick that are
locally important as aquifers in the region. Locally includes buried soils high in expansive clays, which act as aquicludes.

Landslides are common in this unit

COASTAL TERRACE DEPOSITS OF SANTA CRUZ--Semiconsolidated, generally well worked sand with a few thin, relatively continuous layers
of gravel. Deposited in nearshore high—energy marine environment. Locally grades upward into eolian deposits of Manresa Beach.
Thickness variable; maximum approcimately 13 m. Unit thins to north where it ranges from 3 to 6 m thick. As mapped, locally
includes many small areas of fluvial and colluvial silt, sand, and gravel, especially at or near old wave—cut cliffsjand some areas of
eolian sand. Moderate permeability and porosity. May contain perched water table where underlain by relatively impermeable deposits.
Relatively low susceptibility to flooding; low liquefaction susceptibility

ARTIFICIAL FILL——Heterogeneous mixture of artificially deposited fill material ranging from well-compacted sand and silt to poorly
compacted sediment high in organic content; only locally delineated. Liquefaction susceptibility ranges from high to low, depending on
degree of compaction

OLDER COASTAL DUNES——Weakly consolidated, well—sorted sand deposited during at least two periods in the Fort Ord area. Similar in
origin and in part correlative with the eolian deposits of Sunset Beach. Physical properties and engineering characteristics similar to
eolian deposits of Sunset Beach. Characterized by poorly or medially developed soils. Mapped separately as:

Qod1 — Younger dunes

Qod2 — Older dunes

BASIN DEPOSITS——Unconsolidated plastic clay and silty clay contain much organic material. Locally contain interbedded thin layers of
silt and silty sand. Deposited in a variety of environments including estuaries, lagoons, tidal flats, marsh—filled sloughs, flood basins,
and lakes. Thickness highly variable; may be as much as 30 m thick underlying some sloughs. High susceptibility to flooding.
Moderate to high liquefaction susceptibility except where water table is more than 10 m below the surface. Highly expansive soils
develop on these deposits

COASTAL TERRACE DEPOSITS, UNDIFFERENTIATED——Semiconsolidated, moderately well sorted marine sand containing thin, discontinuous
gravel—rich layers. May be overlain by poorly sorted fluvial and colluvial silt, sand, and gravel. Thickness variable; generally less than 6
m thick. May be relatively well indurated in upper part of weathered zone; capped by maximally developed soils, some with duripans.
Moderate to low porosity and permeability. Local perched water tables in areas where marine sand overlies relatively impervious
deposits. Low susceptibility to flooding and for liquefaction

1. Geologic Legend above excerpted from Maps Showing Geology and Liquifaction Potential of Northern Monterey and Southern Santa Cruz Counties, California’, published by USGS, dated 1980
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*The frea Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form.

File Original with DWR State of Califomia DWR Use Oy — Do Not Fill In
Weli Completion Report I
Page 1 of 1 Fiedor bo Inctruch of L L1 1 1 [ T
Ovmer's Well Number 71081-1 No. e0119536 ¥ Staﬁj WGILNumberIISﬂeINumbTr —
Date Work Began 07/22/2008 Date Work Ended 7/25/2008 Latftude Longitude
Local Pemmit Agency isi i N ! Ll ) 11
Permit Number 07-112 Permit Date 10/18/07 APNTRS/Other
Geologic Log Well Owner
Orientation ®Vertical O Horizontal OAngle  Specify Name Paiaro Sunny Mesa CSD
g’::’;‘x;mn‘:dsr;:zw ch:;;':iﬂ"'d Bentonito mud_1 I Mailing Address 136 San Juan Road
Fest to Fest Describe material, grain size, color, ete city Roval Oaks State CA__7ip 95076
0 30 Red sand with clay Well Location
30 50 White clay Address 1815 Highway 1
50 70 Gravel and sand City Moss Landing County Monterey
70 90 Red sand Latitude N Longitude y
90 110 Sand and Brown silty clay Win. - Mia. o Sec
110 295 Red sand Datum Decimal Lat, Decimallong._
295 335 Blue clay and sand APN Book 413 Page 014 Parcel 001 __
335 360 Blue clay Jownship _____Rande Section
360 450 Red sand Location Sketch Actiyi
450 470 |Red sand and clay Stotch st be v by hond ol fom s rnied) §°() New Well ‘
3 q = QO Modification/Repair
470 630 Red san To Wotsonylle O Deepen
O Other,
N O Destroy
Describa procadures and matedals
undes “GEOLOGIC LOG"
. S prmq fiodd Ry Planned Uses
‘Go&v— T} O water Supply

1 I,ﬁ’l’n

[Domestic [JPublic
Olivigation  [lindustric

O Cathedic Protection

i O Dewatering
> well [ O Heat Exchange
2r O Injection
- O Monitoring
O Remediation
v 8 Sparging
e To Moss Lawding south Test Well
ELQEE 7 E] w«m;&w&ﬁd)ﬁerﬁe&m OVapOfEx“acﬁOn
LV i) EN - ek Rl
C 5 . {Water Level and Yield of Completed Weli
) - Depth to first water (Fest below surface)
BY:..l XL Depth to Static
Water Level (Feet) Date Measured
Total Depth of Boring 630 Feet Estimated Yield * (GPM) Test Type
Total Depth of Completed Well 630 Feet Test Length (Hours) Total Drawdown (Feet)

‘Ma! not be representative of a well's long term yleld.

[ Other
Altach additional information, if it exists.

Casings ‘ Annular Material
Depth from Borehole Wall Outside Screen  Slot Size Depth from
Surface  Diameter  1/P® Material Thickness Diameter  Type if Any Surface Fil Description
Feet to Feet  (Inches) Inches)  (Inches) (Inches) Feet to Fest
ii
i
—
I e
Aftachments Certification Statement
[J Geologic Log 1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief
[ well Construction Diagram Name Magdiora Bros. Drilling, Inc.
[ Geophysical Log(s) CA_ 95076
[ Soivwater Chemical Analyses State Zp

10-27 ~lo 249957

Date Signed _ C-57 License Number

DWR 188 REV. 112006 IF ADDITIONAL SPACE IS NEEDED, USE NEXT CORSECUTIVELY NUMBERED FORM

NOTES:
1. Appendix 2 — C Springfield test Well completion report in PDF format (provided by MNS)
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Preliminary Engineering Report

ENGINEERS INC

Appendix C — Equipment Information

Pajaro/Sunny Mesa Community Services District






Well Pumps






TECHNICAL BROCHURE
B50-320L R7

S0L, 65L, 95L, 120L,
160L, 250L, 320L

6" Stainless Steel Submersible Pumps

60 HZ HIGH CAPACITY - FOR 6" AND LARGER WELLS

@ GOULDS
a xylem brand



Goulds Water Technology

Residential Water Systems

FEATURES

Powered for Continuous Operation: All ratings are within the working limits of the motor. Pump can be
operated continuously.

New Design Features: Cast 304 SS discharge head and motor adapter.

Field Serviceable: Easy to install and service. All parts easily dismantled if field service is ever necessary.
Diverse Application: Designed for commercial, municipal and agricultural water needs.

Stainless Steel Construction: Durable in most waters.

Bearings: Replaceable, silicon carbide bearings allow excellent abrasives handling and wear resistance.
Built-in Check Valve: Positive sealing, stainless steel check valve assembly incorporated into discharge head.
Impellers: New stainless steel impeller design provides improved efficiency.

Maximum Temperature: 140°F (60°C) for pump.

Four-Fluted Shaft Design: Four sided stainless steel shaft eliminates impeller keys and provides positive drive.
Coupling: Removable heavy duty stainless steel, splined coupling for maximum load-carrying capability.
Suction Strainer: Stainless steel strainer restricts gravel and other debris from entering the pump.

Cable Guard: Stainless steel cable guard surrounds and protects motor leads.

Fasteners: All fasteners are stainless steel.

CentriPro Motors: Designed to NEMA standards. Stainless steel casing resists corrosion. Water filled design
provides a constant supply of lubrication. Hermetically sealed stator assures moisture free windings. Durable
Kingsbury type thrust bearing absorbs all thrust. Replaceable motor lead assembly.

Certified to NSF/ANSI 61, Annex G.

SPECIFICATIONS
Model Horsepower Discharge Recommended GPM GPM at Minimum* Rotation at
Range Connection Operating Range Best Efficiency Well Size Discharge End
50L 3-20 17-70 50
65L 3-40 20-90 65
6"/ 8"
95L 5-40 25-130 90
3" NPT
120L 5-50 40-170 120 CCW
160L 3-60 50 - 240 160
250L 7.5-60 70-300 250 6"
320L 7.5-60 4" NPT 100 - 400 320

* Minimum well size refers only to dimensional fit in a well, the specifier or installer must determine the minimum required well diameter
that will insure an adequate supply of water to the pump and also properly cool the motor. See Water End Data Chart for specific

diameter by model number.

AGENCY LISTINGS

@

e

@

NSF/ANSI 61-G

PAGE 2

NSF/ANSI 372 - Drinking Water System Components -

Lead Content

CLASS 6853 01 - Low Lead Content Certification
Program - - Plumbing Products

Pump/Water End - Drinking Water System Components
- Certified to NSF/ANSI 61, Annex G




Goulds Water Technology

Residential Water Systems

"L" SERIES MATERIALS OF CONSTRUCTION

Ref. No. Part Name Material Material Code
1 Discharge Head Stainless steel ASTM CF-8 (AISI 304 cast)
2 Check Valve Support Stainless steel ASTM CF-8 (AISI 304 cast)
3 Check Valve Stainless steel AlSI 304 SS
4 Elastomers Ethylene propylene EPDM
5 Bolts and Screws Stainless steel AlSI 304 SS
6 Shaft Sleeve and Bushing Tungsten carbide -
7 Thrust Bearing PTFE+Graphite -
8 Impeller Stainless steel AISI 304 SS
9 Diffuser Stainless steel AISI 304 SS
10 Spacer Stainless steel AISI 431 SS
11 Tie Rod Stainless steel AISI 304 SS
12 Cable Guard Stainless steel AlISI 304 SS
13 Wear Rings Technopolymer PPO Engineered polymer
14 Strainer Stainless steel AlISI 304 SS
15 Shaft Stainless steel AISI 431 SS
16 Shaft Coupling Stainless steel AISI 431 SS
17 Motor Adapter Stainless steel ASTM CF-8 (AISI 304 cast)
SYSTEM COMPONENTS ORDER NUMBER CODE
B Pump/Water End: 65 L 03
* 50L-250L with 3" NPT discharge. T T T—Horsepower Code =
e 320L with 4" NPT discharge. 50 HP
® 3 HP Water Ends Have 4" Motor Adapters 65 03 =3
e 5 & 7.5 HP Water Ends Have Either a 4" or 6" 95 05 = 5(4" motor)
Motor Adapter (see Water End Data chart) Pump Size/ 120 05-6 = 5 (6" motor)
* 10 HP and Larger Water Ends Have 6" Motor Gallor]s ; ;gg 07-4 = 7.5 (4" motor)
Adapters P Best 320 07 = 7.5(6" motor)
m Motor: Efficiency 10 =10
* 4" motor required for 3 HP and 5 HP pumps. Point ;5 =15
. . 0 =20
e 4" or 6" motors can be used for 7.5 HP pumps. P Seri 25 = 25
® 6" motor required for 10 HP and larger pumps. ump >eres 30 = 30
B Control Box: Required for all single phase motors. ‘5"8 = ‘5"8
B Magnetic Starter: A magnetic starter with Class 10 60 = 60

overloads is required for all three phase units.

WATER ENDS AND MOTORS MUST BE ORDERED
SEPARATELY AND ARE PACKAGED SEPARATELY.

PAGE 3



Goulds Water Technology

Residential Water Systems

WATER END (PUMP) DATA
Dimensions & Weights
No. Min.HP | Required Length Diameter Weight

Model Order No. Stages Required Mo:Ior Dia. in. mm in. mm Ibs. kg.
50L03 4 3 4 20.6 522 5.59 142 25 11
50LO5R** 7 5 25.8 656 35 16

50L05** 8 5 4/6 27.8 706 40 18

50L 50L07** 11 7.5 33.3 844 49 22
50L10 15 10 40.2 1020 567 144 57 26

50L15 23 15 6 56.9 1446 82 37

50120 28 20 65.8 1670 94 43

65L03 3 3 4 18.6 472 5.59 142 26 12

65L05** 5 5 /6 22.2 564 31 14

65L07** 7 7.5 25.8 656 35 16

65L10 10 10 31.3 794 44 20

65L 65L15 16 15 42.1 1070 567 144 60 27
65120 21 20 6 53.0 1346 75 34

65125 27 25 63.9 1622 90 41
65L30* 32 30 98.7 2508 6975 177 220 100
65L40* 41 40 115.0 2022 : 253 115

95L05** 3 5 . 18.6 472 5.59 142 26 12

95L07** 5 7.5 ik 22.2 564 31 14

95L10 7 10 25.8 656 35 16

95015 10 15 31.3 794 44 20

5L 95120 14 20 . 385 978 567 144 53 24
95125 17 25 43.9 1116 62 28

95130 21 30 53.0 1346 75 34

95L40* 28 40 67.3 1710 6.97* 177 156 71
120L05** 2 5 /6 16.8 426 5.59 142 22 10
120L07** 3 7.5 19.5 495 26 12

120L10 5 10 24.9 633 33 15

120L15 7 15 30.4 771 40 18

120L 120L20 10 20 38.5 978 5.67 144 51 23
120025 12 25 6 43.9 1116 57 26

120L30 15 30 52.1 1323 68 31

120L40 20 40 65.7 1668 86 39

120L50* 24 50 80.9 2055 6.97* 177 179 81

160L03 1 3 4 14.5 367 5.59 142 18 8
160L05** 2 5 /6 17.2 436 22 10
160L07** 3 7.5 19.9 505 26 12

160L10 4 10 22.6 574 31 14

160L15 6 15 28.0 712 37 17

160L 160L20 8 20 33.5 850 44 20
160125 9 25 ¢ 36.2 919 567 144 46 21

160L30 11 30 41.6 1057 53 24

160L40 15 40 52.5 1333 68 31

160L50 18 50 60.6 1540 77 35

160L60 20 60 65.7 1668 86 39
250L07** 2 7.5 4/6 20.8 528 26 12

250L10 3 10 25.3 643 33 15

250L15 5 15 34.4 873 44 20

250120 7 20 43.4 1103 55 25

250L 250125 8 25 6 48.0 1218 5.67 144 60 27
250L30 9 30 52.5 1333 66 30

250L40 13 40 70.6 1793 88 40

250L50 16 50 84.2 2138 104 47

250L60 19 60 97.8 2484 128 58
320L07* 2 7.5 4/6 21.8 553 27 12

320L15 4 15 30.8 783 38 17

320L20 5 20 35.4 898 45 20

320125 6 25 39.9 1013 50 22

3200 350030 8 30 6 49.0 1243 567 144 61 27
320L40 11 40 62.5 1588 78 35

320L50 13 50 71.6 1818 89 40

320L60 16 60 84.2 2138 104 47

* Note pump diameter - high pressure models have an exterior casing and larger diameters, verify they will fit your well.

** Pumps can be configured to accomodate a 4" or 6" motor. See product order code.
PAGE 4
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Residential Water Systems

MOTOR DATA

NOTE: 4" diameter motors are required for 3 and 5 HP “L” Series pumps.

Goulds Water Technology

4" or 6" diameter motors can be used for 7.5 HP “L" Series pumps. See Water End Data Chart.
6" diameter motors are required for 10 HP and larger “L" Series pumps.

CENTRIPRO 4" MOTORS

CENTRIPRO FM-SERIES 6" MOTORS

Single Phase Motors - Dimensions and Weights Single Phase Motors Dimensions and Weights
orderno. | P | "Diar | Volts |in‘iom) | ek | | oMOr | e | Motor | yops | Length [ Weighe
M30412 3 4" 230 18.3(466)} 40 (18.1) 6F051 5 25.6 143
M50412 5 27.7(703)| 70(31.8) .

Three Phase Motors - Dimensions and Weights 6F071 7.5 6" 230 28.1 161
M30430 200 6F101 10 30.3 161
M30432 3 4" 230 15.3(389)| 32(14.5) 6F151 15 32.8 181
M30434 460 Three Phase Motors Dimensions and Weights
M50430 200 Motor Motor Length | Weight
M50432 5 4" 230 [21.7(550)| 55(24.9) OrderNo. | HP Dia. Volts | (inches) | (Ibs)
M50434 460 6F058 200-208
M75430 200 6F052 5 230 230 | 107.0
M75432 7.5 4" 230 |27.7(703)| 70(31.8) oF052 260
M75434 460

6F078 200-208
CENTRIPRO 6" MOTORS 6F072 7.5 230 243 117.0
Single Phase Motors - Dimensions and Weights 6E074 460
omoro. | M| Mot | vets | fonath [VISN | arios
6MO071 75 6" 230 0.0 128 6F102 10 230 25.6 124.0
6M101 10 6" 230 6F104 460
6M151 15 6" 230 335 148 6F158 200-208

Three Phase Motors - Dimensions and Weights 6F152 15 230 28.1 127.0
6Mo78 200 6F154 6" 460
6M072 7.5 230 24.8 99
6MO074 260 6F208 200-208
6M108 200 6F202 20 230 30.3 152.0
6M102 10 230 27.0 110 6F204 460
6M104 460 6F258 200-208
6M158 200 6F252 25 230 328 | 164.0
6M152 15 230 29.9 128
oM152 260 6F254 460
6M208 o 200 6F308 200-208
6M202 20 230 31.5 137 6F302 30 230 35.6 185.0
6M204 460 6F304 460
6M258 200 6F404 40 460 39.3 207.0
6M252 25 230 36.2 161 6F504 50 460 54.1 285.0
6M254 460
oM303 200 DISCHARGE 3" NPT (4" NPT on 320L)
6M302 30 230 38.2 176
6M304
6M404 40 460 40.6 187 > <— See Water End ‘Data
66M504 50 417 198 WE. Ghart for Effective
86M504 50 6"x 8" 46.4 353 l . cable guard

> <— 3%" (4" Motor)
> <— 5" (6" CP Motors)
MOTOR
vy U
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Goulds Water Technology

Residential Water Systems
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Goulds Water Technology

Residential Water Systems

MODEL 95L
METERS FEET
1800 —_— 80
95‘|_4(‘, RECOMMENDED RANGE } } | } Model 95L
500 25-130 GPM “EFFICIENCY RPM 3450
r S —— 60 Hz
1600 \) P ~_ -70
N
450 e ~ 4
1400 N \\ %
4 d
00 95L30 ,// \\
L AN \
o Laso 1200 —
< \ -50
4 9512 N\ \ B3
5'- 5 \\ \ o
Y L300 1000 £ — N AN \ '
s / ~ ™\ \ \ b
< / T~ \ \ 40 2
I3 95L20 ~ N\ \ \ w
> 250 ~ N\ \ \ ]
a 800 v N \\ =
3 / — \ \ =
g / ~ \ \\ \ ui
o |200 ~ \ -30
95L15
- 600 ~ - N\
I/ — . NN\ \
150 v ] N \\E‘ \ \\
95L10 ~ AN
o _ O\ \\ \| 2
- 100 / 95L07 == —~—_ SN \Y\ \
T 1 gy AN
200/ 95L05 — N\
I-50 7 [~ N\
/ e SN\
/ — N\
Lo 0 -0
0 20 40 60 80 100 120 140 GPM
L 1 1 1 1 1 1
0 5 10 15 20 25 30 md3/hr
CAPACITY
MODEL 120L
METERS FEET
1700 I S s B s 80
500 } } } } RECOMMENDED RANGE Model 120L
120L50 40-170 GPM RPM 3450
— 60H
L 450 1500 | EFFICIENCY z o
T ~ — T~
~_~
| 200 120L40 > N
1300 S - AN
[— / N\
~—_/ NS 60
L350 T~ .y \\
2 1100 ~< \L
£ 00 120,300 | IS N N ks *
o ~ [ / N '
5] [T L NI\ 5
= 900 = N \
< 120L25 ™~ \ 4
2 L2s0 ~__ O\ i
> — / ~— N\ \\ 40 2
a / — ~~ \ L
2 L2000 7%120L20 ~ ~ O\ w
o) - ———- ~ L T~ ANAN
- RRERE =L TN
-150 500 120L15 / I o ™ N \ \\
HEEY — ~ 2NN\
I N N
Lo 120L1ﬂ0 ] S NN 20
/ — ~ NN
/ 120L07 — ~N0N\
50 JU L] ! || T~ \‘\\\ ]
100 120L05 —— 10
/ Ll T ——
Lo ol LT o 0
0 20 40 60 80 100 120 140 160 180 GPM 200
L 1 1 1 1 1 1 1 1
0 5 1 1 2 2 3 3 4 md3/hr
CAPACITY

PAGE 7


npanofsky
Rectangle





Duty/Fire Pumps






g GOULDS

a xylem brand

SUBMITTAL

Quote ID: 3302-191120-007:0:3 QTY: 1
VIS-WFTM 7CHC, 3 Stages
RF MACDONALD CO/FRESNO FRESNO

PERFORMANCE ON DESIGN CURVE AT 1765 RPM

‘ Shut Off ‘ Design [2] Run Out [5]
Flow (USGPM) 0.0 200.0 338.0 Best Efficiency 80.40 % at 208.0 USgpm
TDH-Bowl (ft) 93.0 80.5 43.9 Design Flow % BEP 96.15 %
TDH-Disch Flange ( ft) 91.1 77.6 39.5 Pump Efficiency 78.89 %
Bow!I Efficiency (%) - 80.30 60.10 Overall Efficiency 0.00 %
Guaranteed Bowl Efficiency (%) - 76.28 - NOL Power 6.2 Hp at 338.0 USgpm
Power (Hp) 2.6 5.1 6.2 Guaranteed NOL Power 6.7 Hp at 338.0 USgpm
Guaranteed Power (Hp) = 5.5 = Max Power (NOL) at Max Trim 7.4 Hp at 338.0 USgpm
NPSHT (ft) [1] . 5.0 113 Suaranteed Max Power (NOL) g o Hp at 338.0 Usgpm
NPSH Margin (ft) [1] - 41.3 35.0 Specified NPSH Ratio 1.1
Hydraulic Thrust(lb) 326.0 281.0 154.0 Thrust Load Power Loss 0.04070 Hp
Thrust (Ib) 389.0 342.2 210.0 Total Flow Derate Factor 1.00
Pressure-Bowl (psi) 40.3 34.8 19.0 Total Head Derate Factor 1.00
Pressure-Disch Flange (psi) 39.4 33.6 17.1 Total Efficiency Derate Factor 1.00
Min Submergence (Inch) [3] - 14.09 17.94 Actual Submergence 161.65in
Friction Loss (ft) [4] - 1.03 2.50 Shaft Friction Power Loss -0.02 Hp
Lineshaft Elongation (Inch) 0.00000 0.00000 - Min Flow (MCSF) 52.0 USgpm
Column Elongation (Inch) 0.00055 0.00055 - kWh per 1000 gal 0.00000
Lateral (Inch) 0.12945 0.12945 - Impeller Running Clearance 0.13in

[1] at 1st impeller eye [2] rated values

OPERATING CONDITIONS

[3] from bottom of pump

[4] from bowl to disch flange

FLUID CHARACTERISTICS

[5] based on user entered TDH

Specified Flow 200.00 USgpm Flui

Design TDH (Bowl) 80.5 ft Flﬂig Temperature \é\éa.l(t)e:F

Rated Speed 1765 RPM Specific Gravity  1.0000

Atmospheric Pressure 14.70 psi Viscosity 1.0017 cP

TPL . 17.73 ft Vapor Pressure 0.3393 psi

Pumping Level 1.00 ft Density 62 Ibs/ft?

NPSHa at 1st Impeller 46.3 ft

Well Diameter 14 inch [356mm]

Casing

MATERIALS & DIMENSIONS
Bowl Data Bowl Data
Bowl Material Cast Iron with Glass Enamel Thrust K-Factor 3.5 Ib/ft
Bowl Material Derate Factor 1.00 Thrust K-Factor 3.5 Lb/Ft
Impeller Material 316SS Bowl Pressure Limit 350 psi
Impeller Matl Derate Factor 1.00 Shut Off Lateral 0.12945 in
Bowl Shaft Material 416SS Design Lateral 0.12945 in
Impeller Attachment Taper Lock Bowl Assembly Length (BL) 37.33in
Taper Lock Material 416SS Bowl Shaft Diameter 1 3/16" [30.2 mm]
Discharge Bowl Material Cast Iron Impeller Balance Dynamic Two Plane Balance
Suction Type Bowl Bowl Wear Ring 416SS
Bowl Bolting Material 316SS Impeller Wear Ring Not Included
Motor Adapter 8" [203.2 mm] Bowl Diameter (D) 7.50in
Motor Adapter Bearing Bronze Min Column Diameter 4in
Discharge Bowl Bearing Bronze Max Column Diameter 6in
Intermediate Bowl Bearing Bronze Bowl Shaft Length 55.50 in
Impeller Trim 4.94 in Bowl Shaft Power Limit 128.15 Hp
Max Impeller Trim 5.25in
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VIS-WFTM 7CHC, 3 Stages
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Bowl Specials

Column Data

Column Data

Column Type Threaded Max Column Section Length 120 in

Column Diameter 4" [102mm]

Column Pipe Material Carbon Steel

Column Specials

Head Data Head Data

Well Diameter 14 inch [8356mm] Casing Well Head Size 4" [102mm]

Discharge Elbow Material Carbon Steel Sanitary Well Seal Yes

Head Flanged Rating 150 # Flange

Head Specials

Includes Power Cable Sealing Design

Motor Data Motor Data

Driver Type Submersible MD [Motor Diameter] 8.00in

Manufacturer Hitachi SF** / Insulation 1.15Y

HP Rating 7.5 Hp Motor Provided By Xylem

Speed [Poles] 1800 rpm [4 pole] Motor Mounted By Customer

Voltage 460 V Motor Part Number S11931H

Phase / Frequency 3 PH/60Hz . . __— Max power on design curve

Efficiency / Config Standard Driver Size Criteria (NOL) ?

Motor Adapter 8" [203.2 mm] Allow Service Factor No

Motor Flange 8in

ML [Motor Length] 37.40in

Motor Specials

SS Motor Shroud

Coating Data Coating Data

Bowl OD Tnemec 141 (NSF approved): Can OD Not Included
Expoxy applied at 16 mils min Head ID Tnemec 141 (NSF approved):

Column ID Tnemec 141 (NSF approved): Expoxy applied at 16 mils min
Expoxy applied at 16 mils min Head OD Tnemec 141. (NSF apprpved):

Column OD Tnemec 141. (NSF apprpved): Expoxy applied at 16 mils min
Expoxy applied at 16 mils min Steel Sub Base Not Included

Can ID Not Included

Testing Data

Performance Testing
Acceptance Grade
Hydrostatic Testing

Bowl Assembly Only Non-Witness Lab Motor

2B

Bowl Assembly Non-Witness

Miscellaneous Specials

Weight Data Weight Data

Total Bowl Weight 136 Ibs Head Weight **Refer to Factory**
Unit Bowl Weight 80 Ibs /28 Ibs Motor Weight 364 Ibs

Total Column Weight 119 Ibs Total Weight **Refer to Factory™*
Unit Column Weight 11 Ibs Total Rotating Weight 50 lbs

INFO, WARNING & ERROR MESSAGES
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v Y VIS-WFTM 7CHC, 3 Stages
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BaseValue Invalid BaseValue is invalid
Invalid is invalid
Warning Dimensions could not be found for one or more components, please override dimensions that show 9999.0 with the correct
values.

Our offer does not include specific review and incorporation of any Statutory or Regulatory Requirements and the offer is limited to the requirements of the
design specifications. Should any Statutory or Regulatory requirements need to be reviewed and incorporated then the Customer is responsible to identify those
and provide copies for review and revision of our offer.

Our quotation is offered in accordance with our comments and exceptions identified in our proposal and governed by our standard terms and conditions of sale —
Xylem Americas attached hereafter.

For units requiring performance test, all performance tests will be conducted per ANSI/HI 14.6 standards unless otherwise noted in the selection software
submittal documents. Test results meeting with grade 2B tolerances for pumps with a rated shaft power of 134HP or less and grade 1B for greater than 134HP will
be considered passing.

Customer is responsible for verifying that the recommendations made and the materials selected are satisfactory for the Customer's intended environment and
Customer's use of the selected pump. Customer is responsible for determining the suitability of Xylem recommendations for all operating conditions within
Customer's and/or End User's control. Xylem disclaims all warranties, express or implied warranties, including, but not limited to, warranties of merchantability
and fitness for a particular purpose and all express warranties other than the limited express warranty set forth in the attached standard terms and conditions of
sale — Xylem Americas attached hereafter.

Xylem does not guarantee any pump intake configuration. The hydraulic and structural adequacies of these structures are the sole responsibility of the Customer
or his representatives. Further, Xylem accepts no liability arising out of unsatisfactory pump intake field operating conditions. The Customer or his
representatives are referred to the Hydraulic Institute Standards for recommendations on pump intake design. To optimize the hydraulic design of a field pump
intake configuration, the Customer should strongly consider performing a detailed scale model pump intake study. However, the adequacies of these
recommendations are the sole responsibility of the Customer.
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Quote ID: 3302-191120-007:0:3 QTY: 1

VIS-WFTM 7CHC, 3 Stages

RF MACDONALD CO/FRESNO FRESNO

"J" DIA "K" PLCS
/EQSP ON"H" BC

| ~3/4" NPT TWO PLCS

-1.5" NPT
WELL HEAD

DIMENSIONS PUMP DATA

Discharge Head Size 4.00in  Column Diameter 4" [102mm]

J [Mounting Flange Hole 112in Lineshaft Diameter 1in [25.4 mm]

Dia] Specified Flow 200.00 USgpm

H_[Mountlng Flange Bolt 18.75 in Specified TDH 80.00 ft

Circle] .

Dim G Mounting Fl Pumping Level 1.00 ft

m ounting Flange .

D:a]: [Mounting 9 21.00in  Motor Manufacturer Hitachi

DD [Disch Flange Stickout] 7.38in  Driver Type Submersible

DH [Disch Flange Height] 11.00in _ Selected Motor Power  7.50 Hp

; Motor Speed 1765 RPM
%E) [Mounting Flange 9999.00 in
ickness] Phase / Frequency 3 PH/60Hz

Column Length (COL) 132.00in  Voltage 460 V

E 7.50in

BL [Bowl Assembly 37.331in WEIGHTS

Length]

TPL [Total Pump Length] el i [ IEEL o R 1361bs

ML [Motor Length] 37.40in Unit Bowl Weight 80 Ibs /28 Ibs

MD [Motor Diameter] 8.00 in Total Column Weight 119 lbs

Head Flange 4"-150# Unit Column Weight 11 Ibs

. **Refer to
Head Weight Factory**
Motor Weight 364 Ibs
. **Refer to
Total Weight Factory**
Total Rotating Weight 50 Ibs
NOTES

1 | Total Pump Length * 1.0 inch.

2 | Tolerance on all dimensions is .12 or £ .12
inch per 5 ft, whichever is greater.

3 | All dimensions shown are in inches unless
otherwise specified.

4 | Drawing not to scale.

12" NPT — Gauge Conn (plugged)

6 | Driver may be rotated at 90° intervals about
vertical centerline for details refer to driver
dimension drawing.

7 | Refer to product IOM for impeller setting
requirements.

8 | This assembly has been designed so that
its natural frequency responses avoid the
specific operating speeds by an adequate
safety margin. The design has assumed
the foundation to be rigid.
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VIS-WFTM 7CHC, 3 Stages

RF MACDONALD CO/FRESNO FRESNO

BILL OF MATERIALS

ITEM PART NAME CODE MATERIAL ASTM#
Head Assembly

600 Well Head 9645 Carbon Steel Fab A53
Column Assembly

642  Column Pipe Material 6501 Black Pipe Sch 40 A 53

645  Column Coupling 9645 Carbon Steel Fab A53

Bowl Assembly

614  Coupling-Sub Motor 2218 SST 416 A582M

660 Shaft - Bowl 2227 SST 416 A582 S41600
661 Discharge Bowl 1003 Cast Iron CI30 A48 CLASS 30B
664  Bearing - Discharge Bowl 1618 Bronze Bismuth B584 Modified
670 Bowl - Intermediate 6911 Cast Iron CI30 Enamel A48

671  Motor Adapter 1018 Ductile Iron 65-45-12 A536

672 Bearing - Intermediate Bowl 1618 Bronze Bismuth B584 Modified
673  Impeller 1203 SST 316 A744M

677  Taper Lock-Impeller 2217 SST 416 A582M

680 Wear Ring-Bowl 1232 SST CA15 A743M

681  Wear Ring - Impeller NA  Not Included NA

690 Bearing - Motor Adapter 1618 Bronze Bismuth B584 Modified
715  Guard-Cable 3215 SST 304 A240M

758  Capscrew-(Motor) 2228 SST 304 A276

781  Screen-Suction 3211 SST 316 A240M

789  Washer - Upthrust 6266 Tivar 1000 None

NA  Check Valve NA Not Included NA

DO NOT USE FOR CONSTRUCTION UNLESS CERTIFIED

Certified By

Project

Pajaro PCW Vertical Turbine VIC Submersible Pumps

Tag

PO Number

Serial Number




GOULDS |

a xylem brand

PERFORMANCE CURVE
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VIS-WFTM 7CHC, 3 Stages

RF MACDONALD CO/FRESNO FRESNO
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Curve & hydraulic data presented is nominal performance based on ANSI/HI 14.6 acceptance grade 2B.
Design values are guaranteed within the following tolerances: Flow + 8%, Head + 5%, and optionally either Power + 8% or Efficiency - 5% at
manufacturer’s discretion.
CURVE DATA
Specified Flow 200.00 USgpm Shut Off TDH (Disch Flange) 91.1 ft Max Trim
Specified TDH 80.00 ft Shut Off Pressure (Bowl) 40.3 psi Max Power (NOL) Flow at Max 338.0 USgpm
Rated Speed 1765 RPM Shut Off Pressure (Disch Flange) 39.4 psi Trim ’
Atmospheric Pressure 14.70 psi Run Out Flow 338.0 USgpm Recommended Power 7.50 Hp
Pumping Level 1.00 ft Run Out TDH (Bowl) 43.9 ft Allow Service Factor No
NPSHa at Grade 339t Run Out TDH (Disch Flange) 39.5ft kWh per 1000 gal 0.00000
NPSHa at 1st Impeller 46.3 ft Run Out Pressure (Bowl) 19.0 psi NPSHr at Design 5.0 ft
Well Diameter 14inch [356mm]  Run Out Pressure (Disch Flange) 17.1 psi NPSH Margin at Design 41.31t
Casing Bowl Efficiency at Design 80.30 % Min Submergence at Design 14.09 in
Fluid Water Guaranteed Bowl Efficiency 76.29 % Actual Submergence 161.65 in
Fluid Temperature 68.0 °F Best Efficiency 80.40 % Thrust at Design 342.21b
Specific Gravity 1.0000 BEP Flow 208.0 USgpm Thrust at Shut Off 389.0 Ib
Viscosity 1.0017 cP Design Flow % BEP 96.15 % Thrust at Run Out 210.01b
Vapo.r Pressure 0.3393 psi Pump Efficiency 78.89 % Bowl Material (E3ast Ircl)n with Glass
Density 62 lbs/ft? Friction Loss at Design 1.03 ft . WS
Design Flow 200.0 USgpm Power at Design 5.1 Hp Bowl Material Derate Factor 1.00
Min Flow (MCSF) 52.0 USgpm Guaranteed Power 5.5 Hp Impeller Material 316SS
Design TDH (Bowl) 80.5 ft NOL Power 6.2 Hp Impeller Matl Derate Factor 1.00
Design TDH (Disch Flange) 77.6 ft Guaranteed NOL Power 6.7 Hp Total Flow Derate Factor 1.00
Design Pressure (Bowl) 34.8 psi Max Power (NOL) Flow 338.0 USgpm Total Head Derate Factor 1.00
Design Pressure (Disch Flange)  33.6 psi Max Power (NOL) at Max Trim 7.4 Hp Total Efficiency Derate Factor  1.00
Shut Off TDH (Bowl) 93.0 ft Guaranteed Max Power (NOL) at 8.0 Hp Curve ID E6207CCPC2
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VIS-WFTM 13CMC, 1 Stage
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PERFORMANCE ON DESIGN CURVE AT 1730 RPM

‘ Shut Off ‘ Design [2] Run Out [5]
Flow (USGPM) 0.0 1150.0 1555.0 Best Efficiency 83.00 % at 1065.0 USgpm
TDH-Bowl (ft) 95.0 74.2 51.2 Design Flow % BEP 107.98 %
TDH-Disch Flange ( ft) 94.0 711 49.4 Pump Efficiency 81.47 %
Bowl Efficiency (%) - 82.30 73.80 Overall Efficiency 0.00 %
Guaranteed Bowl Efficiency (%) = 78.18 = NOL Power 27.5 Hp at 1497.0 USgpm
Power (Hp) 19.1 26.2 27.2 Guaranteed NOL Power 29.7 Hp at 1497.0 USgpm
Guaranteed Power (Hp) = 28.3 = Max Power (NOL) at Max Trim 29.1 Hp at 1541.0 USgpm
NPSHF (ft) [1] ; 15.0 28.8 g”ﬁg“}erfg Max Power (NOL) 5 4 115 at 1541.0 USgpm
NPSH Margin (ft) [1] - 31.3 17.5 Specified NPSH Ratio 1.1
Hydraulic Thrust(lb) 921.0 717.0 496.0 Thrust Load Power Loss 0.10398 Hp
Thrust (Ib) 1092.8 869.2 626.6 Total Flow Derate Factor 1.00
Pressure-Bowl (psi) 411 32.1 22.2 Total Head Derate Factor 1.00
Pressure-Disch Flange (psi) 40.7 30.8 21.4 Total Efficiency Derate Factor 1.00
Min Submergence (Inch) [3] - 28.53 33.86 Actual Submergence 163.38 in
Friction Loss (ft) [4] - 0.46 0.79 Shaft Friction Power Loss -0.02 Hp
Lineshaft Elongation (Inch) 0.00000 0.00000 - Min Flow (MCSF) 266.0 USgpm
Column Elongation (Inch) 0.00077 0.00066 - kWh per 1000 gal 0.00000
Lateral (Inch) 0.12923 0.12934 - Impeller Running Clearance 0.13in

[1] at 1st impeller eye

[2] rated values

OPERATING CONDITIONS

[3] from bottom of pump

Specified Flow

Design TDH (Bowl)
Rated Speed
Atmospheric Pressure
TPL

Pumping Level
NPSHa at 1st Impeller
Well Diameter

1150.00 USgpm
74.2 ft

1730 RPM
14.70 psi

18.29 ft

1.00 ft

46.3 ft

16 inch [406mm]
Casing

[4] from bowl to disch flange

FLUID CHARACTERISTICS

MATERIALS & DIMENSIONS

Bowl Data

Fluid Water

Fluid Temperature  68.0 °F

Specific Gravity 1.0000

Viscosity 1.0017 cP

Vapor Pressure 0.3393 psi

Density 62 Ibs/ft®
Bowl Data

[5] based on user entered TDH

Bowl Material

Bowl Material Derate Factor
Impeller Material

Impeller Matl Derate Factor
Bowl Shaft Material
Impeller Attachment

Taper Lock Material
Discharge Bowl Material
Suction Type

Bowl Bolting Material
Motor Adapter

Motor Adapter Bearing
Discharge Bowl Bearing
Intermediate Bowl Bearing
Impeller Trim

Max Impeller Trim

Cast Iron with Glass Enamel

1.00
Bronze
1.00
416SS
Taper Lock
416SS
Cast Iron
Bowl
316SS

8" [203.2 mm]
Bronze
Bronze
Bronze
9.06 in
9.20 in

Thrust K-Factor

Thrust K-Factor

Bowl Pressure Limit

Shut Off Lateral

Design Lateral

Bowl Assembly Length (BL)
Bowl Shaft Diameter
Impeller Balance

Bowl Wear Ring

9.5 Ib/ft

9.5 Lb/Ft

340 psi

0.12923 in

0.12934 in

37.38in

1 15/16" [49.2 mm]

Dynamic Two Plane Balance
416SS

Impeller Wear Ring Not Included
Bowl Diameter (D) 12.38in

Min Column Diameter 8in

Max Column Diameter 10 in

Bowl Shaft Length 32.50 in
Bowl Shaft Power Limit 600.39 Hp
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Bowl Specials

Column Data

Column Data

Column Type Threaded Max Column Section Length 120 in

Column Diameter 8" [203mm]

Column Pipe Material Carbon Steel

Column Specials

Head Data Head Data

Well Diameter 16 inch [406mm] Casing Well Head Size 8" [203mm]

Discharge Elbow Material Carbon Steel Sanitary Well Seal Yes

Head Flanged Rating 150 # Flange

Head Specials

Includes Power Cable Sealing Design

Motor Data Motor Data

Driver Type Submersible MD [Motor Diameter] 8.00 in

Manufacturer Hitachi SF** / Insulation 1.15Y

HP Rating 30 Hp Motor Provided By Xylem

Speed [Poles] 1800 rpm [4 pole] Motor Mounted By Customer

Voltage 460 V Motor Part Number S16931H

Phase / Frequency 3 PH/60Hz . . . Max power on design curve

Efficiency / Config Standard LR U (NOL) °

Motor Adapter 8" [203.2 mm] Allow Service Factor No

Motor Flange 8in

Motor Shroud Included

ML [Motor Length] 44.09 in

Motor Specials

SS Motor Shroud

Coating Data Coating Data

Bowl OD Tnemec 141 (NSF approved): Can OD Not Included
Expoxy applied at 16 mils min H Tnemec 141 (NSF approved):

. ead ID . h .

Column ID Tnemec 141' (NSF apprpved). Expoxy applied at 16 mils mln'
Expoxy applied at 16 mils min Head OD Tnemec 141 (NSF approved):

Column OD Tnemec 141 (NSF approved): Expoxy applied at 16 mils min
Expoxy applied at 16 mils min Steel Sub Base Not Included

Can ID Not Included

Testing Data

Performance Testing
Acceptance Grade
Hydrostatic Testing

Bowl Assembly Only Non-Witness Lab Motor

2B

Bowl Assembly, Discharge Head Non-Witness

Miscellaneous Specials

Weight Data Weight Data

Total Bowl Weight 425 |bs Head Weight 290 Ibs
Unit Bowl Weight 425 Ibs Motor Weight 450 Ibs
Total Column Weight 246 lbs Total Weight 1411 lbs
Unit Column Weight 22 Ibs Total Rotating Weight 83 Ibs
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INFO, WARNING & ERROR MESSAGES

BaseValue Invalid BaseValue is invalid

Invalid is invalid

Our offer does not include specific review and incorporation of any Statutory or Regulatory Requirements and the offer is limited to the requirements of the
design specifications. Should any Statutory or Regulatory requirements need to be reviewed and incorporated then the Customer is responsible to identify those
and provide copies for review and revision of our offer.

Our quotation is offered in accordance with our comments and exceptions identified in our proposal and governed by our standard terms and conditions of sale —
Xylem Americas attached hereafter.

For units requiring performance test, all performance tests will be conducted per ANSI/HI 14.6 standards unless otherwise noted in the selection software
submittal documents. Test results meeting with grade 2B tolerances for pumps with a rated shaft power of 134HP or less and grade 1B for greater than 134HP will
be considered passing.

Customer is responsible for verifying that the recommendations made and the materials selected are satisfactory for the Customer's intended environment and
Customer's use of the selected pump. Customer is responsible for determining the suitability of Xylem recommendations for all operating conditions within
Customer's and/or End User's control. Xylem disclaims all warranties, express or implied warranties, including, but not limited to, warranties of merchantability
and fitness for a particular purpose and all express warranties other than the limited express warranty set forth in the attached standard terms and conditions of
sale — Xylem Americas attached hereafter.

Xylem does not guarantee any pump intake configuration. The hydraulic and structural adequacies of these structures are the sole responsibility of the Customer
or his representatives. Further, Xylem accepts no liability arising out of unsatisfactory pump intake field operating conditions. The Customer or his
representatives are referred to the Hydraulic Institute Standards for recommendations on pump intake design. To optimize the hydraulic design of a field pump
intake configuration, the Customer should strongly consider performing a detailed scale model pump intake study. However, the adequacies of these
recommendations are the sole responsibility of the Customer.
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S e TR s VIS-WFTM 13CMC, 1 Stage
a xylem brand RF MACDONALD CO/FRESNO FRESNO
"J" DIA "K" PLCS DIMENSIONS PUMP DATA

/EQSP ON"H" BC

| [ NEL WSS Discharge Head Size 8.00in  Column Diameter 8" [203mm]

‘ J [Mounting Flange Hole 112in Lineshaft Diameter 1in [25.4 mm]
AT A Dia] Specified Flow 1150.00 USgpm
| CH:_['VI'OIUm'ng Flange Bolt 2125in  Specified TDH 73.00 ft
-1.5" NPT ircle :
Pumping Level 1.00 ft
WELL HEAD : :

Dim G [Mounting Flange .

D:a]: [Mounting 9 23.50in  Motor Manufacturer Hitachi

DD [Disch Flange Stickout] 14.3gin  DriverType SUBTEELL

DH [Disch Flange Height] 20.00in  Selected Motor Power 3000 Hp

AD [Mounting Flange ; . Motor Speed 1730 RPM

Thickness] sl Phase / Frequency 3 PH/60Hz

Column Length (COL) 132.00in  Voltage 460 V

E 13.75in

BL [Bowl Assembly 37.381in WEIGHTS

Length]

TPL [Total Pump Length] gy [ IEEL o B 4251bs

ML [Motor Length] 44.09 in Unit Bowl Weight 425 Ibs

MD [Motor Diameter] 8.00 in Total Column Weight 246 lbs

Head Flange 8"-150# Unit Column Weight 22 Ibs
Head Weight 290 Ibs
Motor Weight 450 Ibs
Total Weight 1411 Ibs
Total Rotating Weight 83 lbs

NOTES

1 | Total Pump Length * 1.0 inch.

2 | Tolerance on all dimensions is .12 or £ .12
inch per 5 ft, whichever is greater.

3 | All dimensions shown are in inches unless
otherwise specified.

4 | Drawing not to scale.

12" NPT — Gauge Conn (plugged)

6 | Driver may be rotated at 90° intervals about
vertical centerline for details refer to driver
dimension drawing.

7 | Refer to product IOM for impeller setting
requirements.

8 | This assembly has been designed so that
its natural frequency responses avoid the
specific operating speeds by an adequate
safety margin. The design has assumed
the foundation to be rigid.
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VIS-WFTM 13CMC, 1 Stage

RF MACDONALD CO/FRESNO FRESNO

BILL OF MATERIALS

ITEM PART NAME CODE MATERIAL ASTM#
Head Assembly

600 Well Head 9645 Carbon Steel Fab A53
Column Assembly

642  Column Pipe Material 6501 Black Pipe Sch 40 A 53

645  Column Coupling 9645 Carbon Steel Fab A53
Bowl Assembly

614  Coupling-Sub Motor 2218 SST 416 A582M

660 Shaft - Bowl 2227 SST 416 A582 S41600

661 Discharge Bowl 1003 Cast Iron CI30 A48 CLASS 30B

664  Bearing - Discharge Bowl 1618 Bronze Bismuth B584 Modified

670 Bowl - Intermediate 6911 Cast Iron CI30 Enamel A48

671  Motor Adapter 1018 Ductile Iron 65-45-12 A536

672 Bearing - Intermediate Bowl 1618 Bronze Bismuth B584 Modified

673  Impeller 1398 Silicon Bronze C87610 B584

677  Taper Lock-Impeller 2217 SST 416 A582M

680 Wear Ring-Bowl 1232 SST CA15 A743M

681  Wear Ring - Impeller NA  Not Included NA

690 Bearing - Motor Adapter

715  Guard-Cable

758  Capscrew-(Motor)
781  Screen-Suction
789  Washer - Upthrust
NA  Check Valve

1618 Bronze Bismuth

3215 SST 304
2228 SST 304
3211 SST 316
6266 Tivar 1000
NA  Not Included

B584 Modified

A240M
A276
A240M
None
NA

DO NOT USE FOR CONSTRUCTION UNLESS CERTIFIED

Certified By

Project

Pajaro PCW Vertical Turbine VIC Submersible Pumps
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a xylem brand

PERFORMANCE CURVE

Quote ID: 3302-191120-007:0:4 QTY: 1

VIS-WFTM 13CMC, 1 Stage

RF MACDONALD CO/FRESNO FRESNO

100

Head - ft

25

Corrected Curves

20

NPSHr - ft

20

Power - hp

0

200

400

600 800

1000

1200

Curve & hydraulic data presented is nominal performance based on ANSI/HI 14.6 acceptance grade 2B.
Design values are guaranteed within the following tolerances: Flow + 8%, Head + 5%, and optionally either Power + 8% or Efficiency - 5% at

manufacturer’s discretion.

1400

US gpm

CURVE DATA

Specified Flow 1150.00 USgpm Shut Off TDH (Disch Flange) 94.0 ft Max Trim

Specified TDH 73.00 ft Shut Off Pressure (Bowl) 41.1 psi Mz'lx Power (NOL) Flow at Max 1541.0 USgpm

Rated Speed 1730 RPM Shut Off Pressure (Disch Flange) 40.7 psi Trim

Atmospheric Pressure 14.70 psi Run Out Flow 1555.0 USgpm Recommended Power 30.00 Hp

Pumping Level 1.00 ft Run Out TDH (Bowl) 51.2 ft Allow Service Factor No

NPSHa at Grade 33.9 ft Run Out TDH (Disch Flange) 49.4 ft kWh per 1000 gal 0.00000

NPSHa at 1st Impeller 46.3 ft Run Out Pressure (Bowl) 22.2 psi NPSHr at Design 15.0 ft

Well Diameter 16 inch [406mm]  Run Out Pressure (Disch Flange) 21.4 psi Nl_"‘SH Margin at Design _ 3131t
Casing Bowl Efficiency at Design 82.30 % Min Submergence at Design 28.53in

Fluid Water Guaranteed Bowl Efficiency 78.19 % Actual Submergence 163.38 in

Fluid Temperature 68.0 °F Best Efficiency 83.00 % Thrust at Design 869.2 Ib

Specific Gravity 1.0000 BEP Flow 1065.0 USgpm Thrust at Shut Off 1092.8 Ib

Viscosity 1.0017 cP Design Flow % BEP 107.98 % Thrust at Run Out 626.6 Ib

Vapo.r Pressure 0.3393 psi Pump Efficiency 81.47 % Bowl Material Cast Iron with Glass

Density 62 lbs/ft? Friction Loss at Design 0.46 ft Enamel

Design Flow 1150.0 USgpm Power at Design 26.2 Hp Bowl Material Derate Factor 1.00

Min Flow (MCSF) 266.0 USgpm Guaranteed Power 28.3 Hp Impeller Material Bronze

Design TDH (Bowl) 74.2 ft NOL Power 27.5 Hp Impeller Matl Derate Factor 1.00

Design TDH (Disch Flange) 711 ft Guaranteed NOL Power 29.7 Hp Total Flow Derate Factor 1.00

Design Pressure (Bowl) 32.1 psi Max Power (NOL) Flow 1497.0 USgpm  Total Head Derate Factor 1.00

Design Pressure (Disch Flange) 30.8 psi Max Power (NOL) at Max Trim 29.1 Hp Total Efficiency Derate Factor 1.00

Shut Off TDH (Bowl) 95.0 ft Guaranteed Max Power (NOL) at 31.4 Hp Curve ID E6413CGPCH1

DO NOT USE FOR CONSTRUCTION UNLESS CERTIFIED

Certified By

Project

Pajaro PCW Vertical Turbine VIC Submersible Pumps
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PO Number

Serial Number
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CL17 C H Lo RI N E ANALYZ E R Applications

e Beverage

e Collection Systems
¢ Drinking Water

e Field Use

e Food QC Lab

e Pharmaceutical

J— ‘ e Power
@ e Semiconductor
CL17 e \Wastewater

Chlorine
Analyzer

Chlorine

Dependable, colorimetric DPD free or total chlorine analysis.

Accurate, Reliable Results Factory Calibrated
The Hach CL17 Chlorine Analyzer uses colorimetric DPD The CL17 Chlorine Analyzer is factory calibrated. A built-in
chemistry to monitor water continuously for free or total electronic calibration curve is preprogrammed into the
residual chlorine. The CL17 analysis method is not affected by  instrument. This instrument does not require recalibration
changes in chlorine concentration, sample pH, temperature, unless specified by your regulatory agency for compliance
flow or pressure, thus offering more accuracy than other reporting purposes.
methods in today’s market.

] ] ) EPA Compliant
Simple, Predictable Maintenance The CL17 is compliant with US EPA regulation 40 CFR 140.74.
Monthly routine maintenance for the CL17 can usually be Both Method 4500-CL G and Method 334.0 can be used for
performed in 15 minutes, including changing reagents and measuring residual chlorine in drinking water.

cleaning the colorimetric cell. No special tools are required.
For typical use, the CL17 will operate unattended for 30 days.
Challenging applications may require more frequent cleaning.

(HacH)

Be Right™
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CL17 Chlorine Analyzer

Specifications*
Range
Accuracy
Lower Limit of
Detection (LOD)

Cycle Time
Inlet Pressure

Pressure Limit

Inlet

Drain
Air Purge

Sample Flow Rate
Sample Temperature

Operating
Temperature Range

Operating Humidity

Interferences

Recorder Outputs

hach.com

0 to 5 mg/L free or total residual
chlorine

+ 5 % or +0.03 mg/L (ppm) as CL,,
whichever is greater

0.03 mg/L (ppm)

2.5 minutes

1 to 5 psig (0.07 to 0.34 bar),
.5 psi is optimum

Inlet Pressure to Sample
Conditioning: 1.5to 75 psi
(0.1 bar to 5.2 bar)

1/4-inch OD polyethylene tube,
quick-disconnect fitting

1/2-inch ID flexible hose, hose barb

0.1 c¢fm (0.17 m?3/h) instrument quality
air at max. 20 psig (ca. 1.4 bar) with
1/4-inch OD tube, quick disconnect
fitting

200 to 500 mL per minute minimum
510 40 °C (41 to 104 °F)

510 40 °C (41 to 104 °F)

Up to 90% at 40 °C (104 °F)
maximum

Other oxidizing agents such

as bromide, chlorine dioxide,
permanganate and ozone will
cause a positive interference.
Hexavalent chromium will cause a
positive interference: 1 mg/L Cré+
= approximately 0.02 mg/L as Cl,.
Hardness must not exceed 1,000
mg/L as CaCQys.

One 0/4-20 mA with an output span
programmable over any portion of the
0 to 5 mg/L range.

Recommended load impedance
3.6 to 500 ohms, 130 V isolation
from earth ground.

Alarm

Certifications

Power Requirements
(Voltage)

Power Requirements
(Amps)

Power Requirements
(Hz)

Display

Light Source

Enclosure
Construction

Mounting Style

Dimensions Metric
(HxW X D)

Weight

Two alarms selectable for sample
concentration alarm, analyzer system
warning, or analyzer system shut-
down alarm. Each is equipped with
an SPDT relay with contacts rated for
5A resistive load at 230 V AC.

Europe, CE Approved with:
EN 61326-1

CISPR 11

EN 61010-1

IEC 60529

North America:
UL 61010A-1
CAN/CSA C22.2 No. 1010.1-92

100 - 115/230 V AC

25A

50/60 Hz

LCD, 3-1/2 inch digit measurement
readout and six-character
alphanumeric scrolling text line

Class 1 LED (light emitting diode)
with a peak wavelength of 520 nm;
50,000 hours estimated minimum life

ABS plastic, two clear polycarbonate
windows, IP62-rated with the
gasketed door latched.

Wall mount
454 mm x 314 mm x 179 mm

23.13 Ibs. (10.49 kg)

*Subject to change without notice.



CL17 Chlorine Analyzer 3

Principle of Operation
The CL17 Chlorine Analyzer has three operating components: Sample Inlet Sample Valve

e A linear peristaltic pump to precisely control the volume (Under Pressure)
of incoming samples and reagents. 0

Light Source To Waste

¢ A colorimeter with seal-free, solid-state mixing system '
that includes a self-cleaning stir bar. W
|| ||1&2

e One-month supply of reagents (indicator and buffer)

Sample Cell

A zero reference point is established with the first sample in the
cycle by measuring blank absorbance. (This compensates for
the sample’s color intensity and turbidity before the chlorine
measurement is made.) Then, indicator and buffer reagents
are added to the sample while a magnetic stirrer mixes the
solution and the sample changes color. A compact colorimeter
then measures the light transmitted through the sample. The
measured color intensity is compared to a reference standard.
Finally, the sample cell is flushed with new sample so that the
cycle can repeat itself every 2.5 minutes.

Photo Cell

Peristaltic Magnetic
Pump Stirrer

Buffer Indicator

Dimensions

The CL17 is designed to be wall-mounted with four 1/4-inch screws. Adequate clearance must be left at the sides and bottom of the
case for plumbing and electrical connections. The sample inlet connection is 1/4-inch quick-disconnect fitting and the drain connection
is 1/2-inch 1.D. flexible hose. Electrical connections are inside the instrument case. Holes for three 1/2-inch conduit fittings are provided.

4.02" Air Purge Quick Connect
(10217 mm) / 25 0.D. Polyethylene Tubing

(39.631{::‘; (Gat: No:47438:00) /— Four 1/4" Mounting Bolts
= E & E 7 — N [- \\ i © i) [
£ 3 Ed E / Contact V-
2 32 |s /AL Connections
s ‘ g S =
& Or 0 outr F
| V) e . ‘l;l-ezisuurll: and Aot ~
A cann’:ctions é
Sl 5
Power

Connections |[

& |
— I— 1.06" (26.89 mm)
| 438" 7.50" (190.50 mm)

(111.12mm) Mounting Pattern

17.88" (454.05 mm)

Ol
o

15.21" (386.30 mm)

R 14.89
(378.18 mm)

Overflow Drain
Recommended
.50 1.D. Tubing

R
706" ‘ ; }
(179.39 mm) o] VL
oo (10 @ @

For Vents

.50 1.D. Drain Tube s.umplel ‘Sample Inlet Quick Connect
.25 0.D. Polyethylene Tubing
(Cat. No. 47438-00)

hach.com



4 CL17 Chlorine Analyzer

Ordering Information
Hach CL17 Chlorine Analyzers are shipped with a one-month supply of reagents,
maintenance kit, installation kit, and manual. (The power cord is ordered separately.)
5440001 Model Cl17 Free Residual Chlorine Analyzer
5440002 Model Cl17 Total Residual Chlorine Analyzer

5440003 Model Cl17 Free Residual Chlorine Analyzer
with AquaTrend® Network Capability

5440004 Model Cl17 Total Residual Chlorine Analyzer
with AquaTrend® Network Capability

Accessories

5448800 North American Power Cord Kit with Strain Relief, 125V

5448900 European Power Cord Kit with Strain Relief, 230V

5444300 Maintenance Kit, 1 year, includes tubing, caps, funnel, and fittings

5444301 Maintenance kit, 1 year, includes preassembled tubing, caps,
funnel, and fittings.

4643600 Sample Inlet Flow Meter
5449000 CI17 Calibration/Verification Kit

Reagents

Reagents

2556900 Free Chlorine Reagent Set

2557000 Total Chlorine Reagent Set

2297255 CI17 DPD Indicator Powder (Free and Total)
2314011 CL17 Free Chlorine Indicator Solution
8867711 CL17 Free Chlorine Buffer Solution
2263411 CL17 Total Chlorine Indicator Solution
2263511 CL17 Total Chlorine Buffer Solution

HACH COMPANY World Headquarters: Loveland, Colorado USA

United States: 800-227-4224 tel 970-669-2932 fax  orders@hach.com
Outside United States: 970-669-3050 tel 970-461-3939 fax int@hach.com
hach.com

LIT1626 Rev 7
C14 Printed in U.S.A.

©Hach Company, 2018. All rights reserved.
In the interest of improving and updating its equipment,
Hach Company reserves the right to alter specifications to equipment at any time.

Be Right™
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N A
LWV Propeller

CONFIGURATION SHEET

MODEL MW500 / MZ500

DESCRIPTION

Model MW500 and MZ500 Main Line Propeller Flowmeters
are manufactured to comply with the applicable provisions
of the American Water Works Association Standard No.
C704-02 for propeller type flowmeters. The model MW500
is designed for a maximum continuous working pressure of
up to 150 psi and is fitted with AWWA Class D flanges. The
model MZ500 is designed for a continuous working
pressure of up to 300 psi and is fitted with ANSI B16.5
Class 300 flanges. The impeller and drive assembly are
easily removed through the top flange connection. The
meter flow tubes are coated with fusion-bonded epoxy for
maximum  corrosion  protection, and integral flow
straightening vanes reduce upstream flow turbulence. As
with all McCrometer propeller flowmeters, standard features
include a magnetically coupled drive, instantaneous
flowrate indicator and straight reading, six-digit totalizer.

Impellers are manufactured of high-impact plastic, capable
of retaining their shape and accuracy over the life of the
meter. Each impeller is individually calibrated at the factory
to accommodate the use of any standard McCrometer

MAIN LINE FLOWMETER

register. The MW500 and MZ500 can be field-serviced
without the need for factory recalibration. Factory
lubricated stainless steel bearings are used to support the
impeller shaft. The shielded bearing design limits the entry
of materials and fluids into the bearing chamber providing
maximum bearing protection.

The instantaneous flowrate indicator is standard and
available in gallons per minute, cubic feet per second, liters
per second and other units. The register is driven by a
flexible steel cable encased within a protective vinyl liner.
The register housing protects both the register and cable
drive system from moisture while allowing clear reading of
the flowrate indicator and totalizer.

INSTALLATION

Standard installation is horizontal mount. If the meter is to
be mounted in the vertical position, please advise the
factory. A straight run of full pipe the length of five
diameters ahead and one diameter behind the meter is the
minimum normally recommended.

AT LN

The McCrometer Propeller

S flowmeter comes with a /
h S s standard instantaneous " FlowCom Register
- R flowrate indicator and | ‘= L o
E v~/ straight-reading totalizer. ~ —* I?EL'S'-SIEES;!W -
9 E An optional FlowCom =
By e oot & register is also available. oM
“CRomE® Typical face plates. A

APPLICATIONS

The McCrometer propeller meter is the most widely used

flowmeter for municipal and wastewater treatment applications

as well as agricultural and turf irrigation measurement.
Typical applications include:

e  Water and wastewater management

e  Center pivot systems

e  Sprinkler irrigation systems

e  Drip irrigation systems

e Golf course and park water management

e  Gravity turnouts from underground pipelines

e  Commercial nurseries

SHOWN: MODEL MW500

©2001-2012 by McCrometer/Printed in U.S.A.
Lit#24517-20 Rev 2.1/10-12

3255 West Stetson Avenue

Hemet CA 92545 USA
951-652-6811 / FAX 951-652-3078
WwWw.mccrometer.com




MAIN LINE FLOWMETER MODEL MW500 / MZ500

SPECIFICATIONS OPTIONS
PERFORMANCE e International flange standards available
e Other than standard laying lengths available
ACCURACY: +2% of reading guaranteed throughout e Register extensions available
range. e Forward/reverse flow measurement
RANGE: See dimensions chart below e All stainless steel construction
HEAD LOSS: See dimensions chart below e High temperature construction

MAXIMUM TEMPERATURE: (Standard Construction)
160°F constant
PRESSURE RATING: Model MW500: 150 psi
Model MZ500: 300 psi

e “Over Run” bearing assembly for higher-than-
normal flowrates

e Electronic propeller meter available in all sizes of
this model

e A complete line of flow recording/control
instrumentation

e  Certified calibration test results

e Canopy boot

MATERIALS

BEARING ASSEMBLY: Impeller shaft is 316 stainless steel.
Ball bearings are 440C stainless steel.

MAGNETS: (Permanent type) Alnico

BEARING HOUSING: Brass; Stainless Steel optional

REGISTER: An instantaneous flowrate indicator and
six-digit straight-reading totalizer are standard. The
register is hermetically sealed within a die cast
aluminum case. This protective housing includes a
domed acrylic lens and hinged cover with locking hasp.

IMPELLER: Impellers are manufactured of high-impact
plastic, retaining their shape and accuracy over the
life of the meter. High temperature impeller is optional.

McCROMETER reserves the right to change design or specifications without notice.

Meter and Nominal Pipe Size 2 21/2 3 4 6 8 10 12 14 16 18 20 24 30 36
Maximum Flow U.S. GPM 250 250 | 250 | 600 | 1200 | 1500 | 1800 [ 2500 [ 3000 [ 4000 [ 5000 | 6000 | 8500 | 12,500 | 17,000
Minimum Flow. U.S. GPM 40 40 40 50 90 100 | 125 | 150 [ 250 | 275 | 400 | 475 [ 700 1200 | 1500
Approx. Head Loss in Inches [29.50 | 29.50| 29.50| 23.00( 17.00| 6.75 | 3.75 | 2.75 | 2.00 [ 1.75 | 1.50 | 1.25 | 1.00 1.00 1.00
at Max. Flow
MW500
Approx. Shipping Weight-lbs. [ 36 36 43 54 115 | 135 | 197 | 325 | 465 | 530 | 744 | 890 (1,293 | 1450 1650
B (inches) 3/4 3/4 3/4 3/4 7/8 7/8 1 1 11/8111/8|11/4]111/4]13/8| 13/8 15/8
C (inches) 43/4 | 51/2 6 71/2] 91/21113/4|141/4| 17 [183/4[(211/4[223/4| 25 |291/2| 36 42 3/4
D (inches) 6 7 71/2 9 11 |131/2) 16 19 21 |231/2] 25 |271/2] 32 38 3/4 46
H (inches) 113/4[121/4{12 1/2{ 15 1/4{ 16 1/4| 18 1/2| 21 3/4| 24 1/4| 25 1/4|28 1/2|129 1/4|32 1/2|36 3/4| 423/4 | 49 1/4
L (inches) 14 16 16 20 22 24 26 28 42 48 54 60 60 60 60
No. of Bolts per Flange 4 4 4 8 8 8 12 12 12 16 16 20 20 28 32
No. of Topplate Bolts 6 6 6 6 8 8 12 12 12 12 16 16 16 16 16
MZ500
Approx. Shipping Weight-lbs. | 50 55 62 90 145 | 220 [ 340 | 430 | 650 | 820 [1,315)1,508] 2,165
B (inches) 3/4 7/8 7/8 7/8 7/8 1 11/8]111/4]111/4]13/8]13/8[13/8[15/8
C (inches) 5 57/8| 65/8| 77/8|105/8 13 |151/4|17 3/4|20 1/4(22 1/2|24 3/4| 27 32
D (inches) 61/2 | 712|814 10 |121/2] 15 |[171/2|201/2] 23 [251/2 28 ([301/2| 36
H (inches) 12 [121/2[127/8|153/4] 17 |191/4|221/2] 25 |261/4|291/2|323/4| 34 ([383/4
L (inches) 20 20 20 24 26 28 30 32 42 48 54 60 60
No. of Bolts per Flange 8 8 8 8 12 12 16 16 20 20 24 24 24

Note: Flanges meet ASTM-A-181 specs. Larger flowmeters on special order.

i

3255 West Stetson Avenue
©2001-2012 by McCrometer/Printed in U.S.A. MCROMETER Hemet CA 92545 USA

. 951-652-6811 / FAX 951-652-3078
Lit#24517-20 Rev 2.1/10-12 e ater com



Hydropneumatic Tank Controller






hydropneumatic surge & pressure

% PULSCO

The PULSCO ADVANTAGE

PULSCO's Skypark 700 Series hydropneumatic controller are pre-engineered solutions for either surge or
pressure control systems. The Skypark 700 Series has been designed for ease of installation, maintenance, and
operation. The control logic was developed based on PULSCO's expertise and experience in fulfilling customer
needs. The controllers fully stand alone or can be easily connected to any SCADA or PLC network regardless of
communication protocol. The Skypark 700 Series is ideal for new installations or refurbishments.

Designed to meet most surge and pressure control applications out of the box.

Off the shelf models available for quick turnaround.

Intuitive touch screen interfaces.

Supports both Ethernet and relay communication to SCADA systems.

Alarm & data logs saved on the controller, easily downloadable in CSV format to a USB.
Automatic reboot after power interruption.

Remote monitoring services available.

700-1801

pulsco.com sales@pulsco.com




SWS@ZL% hydropneumatic controller
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Skypark 740 (SCP-740)
Pressure Controller

The controls maintain water
system pressure between a
specified range to reduce
system pumps cycling.

Skypark 750 (SCP-750)
Surge Controller

The controls maintain the
volume of air required to
mitigate pressure spikes

in pipelines caused by
sudden pump startup,
shutdown, or valve closure.

Pneumatic Assembly

Skypark 7X0-PA (SCP-7X0-PA)

Off the shelf units

Multi-tank control

Analog input surge suppression

Standard 120v (additional voltages available)

Interface

12" HMI color touch screen

Change set points using keypad entry display
View and download event history

Communication

Standard ethernet TCP/IP

(additional protocol support available)
Remote session support

Remote monitoring services available

Installation

Wall mounted NEMA 4X enclosure.
Indoors or outdoors

Rated for operation from -20 to
120 "F (-28 t0 48 "Q)

No drilling needed for

conduit connections

ofl
of]

W o

@g i
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\

Either the SCP-740 or the SCP-750
are integrated with complete
level control assembly for ease of
job site installation. The add and
vent air solenoids, bypass and
isolation ball valves, pressure
gauge, and all piping and fittings
needed for a full and complete
level control assembly are pre-
piped and wired inside a NEMA 4
outer enclosure.

Skypark 730 (SCP-730)

Small and affordable panel for
two-analog and four-digital
outputs. Wall-mount NEMA 4
with 7" HMI touch screen inter-
face. Ethernet TCP/IP communi-
cation standard with download-
able data log.

pulsco.com sales@pulsco.com
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8 7 5 4 3 I 2 | 1
20 GALLON PART NUMBER
GEMINI BLUE NATURAL
STANDARD (1.5 SPG) 01-14871 01-1073
HD (1.9 SPG) 01-29773 01-29764
N DESCRIPTION (?—;
] 20G GEMINI PRIMARY TANK ]
2 20G GEMINI SECONDARY TANK ]
3 8" TWIST LID ASSEMBLY ]
4 2" ENPT SPIN WELD FITTING, PE 2
5 2" THREADED PLUG, PE 2
6 2" CAPLUG / GROMMET SUB-ASSY ]
7 RED CAPLUG / O-RING SUB-ASSY ]
8 MOLD IN GRAPHIC ]
9 3/4" FNPT SPIN WELD FITTING, PE ]
( AISSS(I)E I\\/(IBELVI!D) 10 3/4" THREADED PLUG, PE ]

UNLESS OTHERWISE SPECIFIED: NAME DATE
DIMENSIONS ARE IN INCHES @%ﬁ?_?_@_‘f
TOLERANCES: +1/4" DRAWN MSM111/25/13 = 2
gﬁ?gtﬁggbi"cw AL+ s | CHECKED PROJECT: 20 GALLON GEMINI TANK ASSEMBLY
morEie iz, o e SO PEABODY STANDARD

N OT ES : TANK MATERIAL: LLDPE MFG APPR. SITE/LOCATION:

1. CAPACITY: 20 GAL. NOMINAL TRIMETRIC VIEW rormmany I L INNER TANK S/N: QA DRAWING# SEE TABLE

2' APPROXIMATE WElGHT: 28 LBS (EXPLODED) THE INFORMATION CONTAINED IN THIS OUTER TANK S/N: ALTERNATIVE VERSIONS

3. TANK MATERIAL: LLDPE W/ UV INHIBITOR PEABODY ENGIREERING. And MATERALS XUPE PPLPVOE | SIS IPBC b popy 20 GALlon [V

4. SERVICE PRESSURE: ATMOSPHERIC boo et o+ | AVALABLE W i WeA? B GEMINI A

EE@)&%%YESHGWEERING ® DO NOT SCALE DRAWING CALL FOR PART NUMBERS SCALE: 1:6 | |SHEET 1 OF 2
8 7 5 4 3 ! 2 | ]







Back Pressure Sustaining Valve






— mopeL—650-01

Pressure Relief &

Pressure Sustaining Valve

Schematic Diagram

ltem Description

1 100-20 Hytrol Main Valve
2 X42N-2 Strainer & Needle Valve
3 CRL-60 Pressure Relief Control

Optional Features
ltem Description

CK2 Isolation Valve

Check Valves with Isolation Valve
Remote Pilot Sensing

Drain to Atmosphere

X144 e-FlowMeter

X141 Pressure Gauge

CV Speed Control (Opening)
X101 Valve Position Indicator

&

<MWOTZITNOW®W

approvals

see page 3 for

+ Accurate Pressure Control

- Optional Check Feature

+ Fast Opening to Maintain Line Pressure
+ Slow Closing to Prevents Surges

+ Completely Automatic Operation

The Cla-Val Model 650-01 Pressure Relief Valve is actuated by line
pressure through a pilot control system, opening fast to maintain
steady line pressure but closing gradually to prevent surges.
Operation is completely automatic and pressure settings may be
easily changed. This valve can be used for pressure relief, pressure
sustaining, back pressure, or unloading functions in a bypass
system.

If a check feature is added, and a pressure reversal occurs, the
downstream pressure is admitted into the main valve cover chamber,
closing the valve to prevent return flow.

™

REMOTE SENSING

P2

P1 P3

DRAIN TO
ATMOSPHERE

INLET M OUTLET
! N

1

Typical Applications

Pressure Relief Service

This fast opening, slow closing relief valve provides
system protection against high pressure surges on pump
start up and pump shut down by dissipating the excess
pressure to a safe location.

CLA-VAL
50-01/650-01
Pressure Sustaining

CLA-VAL 60-11
Booster Pump
Control Valve
Service

Pressure Sustaining Service

When installed in a line between an upper zone and a lower area
of heavy demand, the valve acts to maintain desired upstream
pressure to prevent "robbing" of the upper zone. Water in excess
of pressure setting is allowed to flow to an area of heavy demand,
control is smooth, and pressure regulation is positive.

Upper Zone

CLA-VAL
50-01/650-01
Pressure Relief
Pressure Sustaining

Valve

Area Of Heavy Demand




Model 650-01 (Uses 100-20 Hytrol Main Valve)

Pressure Ratings (Recommended Maximum Pressure - psi)

Pressure Class
Valve Body & Cover
Flanged
. ANSI 150 300
Grade Material Standards* Class Class
ASTM A536 Ductile Iron B16.42 250 400
ASTM A216-WCB | Cast Steel B16.5 285 400
UNS 87850 Bronze B16.24 225 400
Note: * ANSI standards are for flange dimensions only.
Flanged valves are available faced but not drilled.
Valves for higher pressure are available; consult factory for details

‘<— B (Diameter) —=

10020 == °

Flanged

Materials
Component Standard Material Combinations
Body & Cover Ductile Iron Cast Steel Bronze
Available Sizes s g-ie ee (]
80 - 1200 mm| 80 - 400 mm | 80 - 400 mm P Y

Biiﬁrﬁgéarknf)\?féher Cast Iron Cast Steel Bronze

Trim: Disc Guide, Bronze is Standard == T

Seat & Cover Bearing Stainless Steel is Optional I

Disc Buna-N® Rubber -

Diaphragm Nylon Reinforced Buna-N® Rubber ‘E - Z

Stem, Nut & Spring Stainless Steel ’

For material options not listed, consult factory. ]

Cla-Val manufactures valves in more than 50 different alloys. | - TTTTTTTTTITTmnannmmmnamnanamnan e
Model 650-01 Dimensions (In Inches)
Valve Size (Inches) 3 4 6 8 10 12 14 16 18 20 24 30 36 48
A 150 ANSI 10.25 13.88 17.75 21.38 26.00 30.00 34.25 35.00 4212 48.00 48.00 63.25 65.00 88.0
AA 300 ANSI 11.00 1450 18.62 22.38 27.38 31.50 35.75 36.62 4363 49.62 49.75 63.75 67.00 90.62
B Diameter 6.62 9.12 11.50 15.75 20.00 23.62 21.47 28.00 35.44 35.44 35.44 53.19 56.00 66.00
C Maximum 7.00 8.62 11.62 15.00 17.88 21.00 20.88 25.75 25.00 31.50 31.50 43.94 54.75 59.00
D 150 ANSI — 6.94 8.88 10.69 CF* 17.00 CF* CF* CF* CF* 21.06 — — —
DD 300 ANSI — 7.25 938 11.19 CF* 17.75 CF* CF* CF* CF* CF* — — —
E 150 ANSI — 5.50 6.75 7.25 CF* 13.75 CF* CF* CF* CF* 15.94 — — —
EE 300 ANSI — 5.81 725 775 CF* 14.75 CF* CF* CF* CF* CF* — — —
F 150 ANSI 375 450 550 6.75 8.00 9.50 11.00 11.75 15.88 14.56 17.00 19.88 25.50 34.00
FF 300 ANSI 412 5.00 6.25 7.50 8.75 1025 11.50 1275 15.88 16.06 19.00 22.00 27.50 38.50
H NPT Body Tapping 0.375 050 075 075 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00
J NPT Cover Center Plug 050 050 075 075 1.00 1.00 1.25 2.00 2.00 2.00 2.00 2.00 2.00 2.00
K NPT Cover Tapping 0.375 050 075 0.75 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00
Stem Travel 0.60 0.80 1.10 1.70 230 2.80 340 450 450 450 6.50 7.50 750 8.50
Approx. Ship Weight (Ibs) 45 85 195 330 625 900 1250 1380 2365 2551 2733 6500 8545 13100
Approx. X Pilot System 13 15 27 30 33 36 36 41 40 46 55 68 79 86
Approx. Y Pilot System 10 11 18 20 2 24 26 26 30 30 30 39 40 47
Approx. Z Pilot System 10 11 18 20 2 24 26 26 30 30 30 39 42 49

*Consult Factory For sizes 18 through 36-inches, use the 650-66 E-Sheet




Model 650-01 Metric Dimensions (Uses 100-20 Hytrol Main Valve)

NSF International recognizes Cla-Val
as complying with NSF/ANSI 61 and
all applicable requirements.

[~ B iameten - Valve & Pilot Approvals
100-20 «of NSF/ANSI 372: National Lead Free
Flanged ! K Mandate “Reduction of Lead in
‘ } P X At =
‘ Drinking Water Act
!
|

Cla-Val fulfills the requirements
described in the American Water
Works Association’s (AWWA)
Standard for Pilot-Operated Control
Valves: C530:12

Model 650-01 Dimensions (In mm) Model 100-20 Reduced Port Hytrol Main Valve

Valve Size (mm) 80 100 150 200 250 300 350 400 450 500 600 750 900 1200
A 150 ANSI 260 858) 451 543 660 762 870 889 1070 1219 1219 1607 1651 2235
AA 300 ANSI 279 368 473 568 695 800 908 930 1108 1260 1263 1619 1702 2302
B Diameter 168 232 292 400 508 600 698 " 900 900 900 1351 1422 1676
C Maximum 178 219 295 381 454 533 530 654 635 800 800 1116 1391 1499
D 150 ANSI — 176 226 272 CF* 432 CF* CF* CF* CEs 535 — — —
DD 300 ANSI — 184 238 284 CF* 451 CF* CF* CF* CF* CF* — — —
E 150 ANSI — 140 171 184 GRS 349 CF* CF* CF* CF* 405 — — —
EE 300 ANSI — 148 184 197 CF* 368 CF* CF* CF* CF* CF* — — —
F 150 ANSI 95 114 140 171 203 241 279 289 403 370 432 505 648 864
FF 300 ANSI 105 127 159 191 222 260 292 324 403 408 483 559 699 978
H NPT Body Tapping 0.375 0.50 0.75 0.75 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00
J NPT Cover Center Plug 0.50 0.50 0.75 0.75 1.00 1.00 1.25 2.00 2.00 2.00 2.00 2.00 2.00 2.00
K NPT Cover Tapping 0.375 0.50 0.75 0.75 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00
Stem Travel 15 20 28 43 58 71 86 86 114 114 114 165 191 216
Approx. Ship Weight (kgs) 20 39 89 150 284 409 568 627 681 1157 1249 2951 3876 5942
Approx. X Pilot System 331 381 686 762 839 915 915 1042 1016 1169 1397 1728 2007 2185
Approx. Y Pilot System 254 280 458 508 559 610 661 661 762 762 762 991 1016 1194
Approx. Z Pilot System 254 280 458 508 559 610 661 661 762 762 762 991 1067 1245

*Consult Factory For sizes 450 through 1200mm, use 650-66 E-Sheet




100-20 Pattern: Globe (G), Angle (A), End Connections: Flanged (F) Indicate Available Sizes
650-01
Valve Inches 3 4 6 10 12 14 16 18 20 24 30 36 42 48
Selection
mm 80 100 150 200 250 300 350 400 450 500 600 750 900 1000 1200
. Pattern G GA|GA|GA G G G G G G G G G G G
Basic Valve
100-20
End Detail| F F F F F F F F F F F F F F
Suggested Maximum 260 580 | 1025 | 2300 | 4100 | 6400 | 9230 | 9230 | 16500 | 16500 | 16500 | 28000 | 33500 | 57000 | 57000
Flow -
(gpm) '\s/luar);l:um 440 | 990 | 1760 | 3970 | 7050 | 11000 | 15900 | 15900 | 28200 | 28200 | 28200 | 56500 | 58600 | 90000 | 90000
Suggested Maximum 16 37 65 145 258 403 581 581 1040 1040 1040 1764 2115 3596 3596
Flow -
(Liters/Sec) '\S"jr"g'g““m 28 | 62 | 111 | 250 | 444 | 693 | 1002 | 1002 | 1777 | 1777 | 1777 | 3560 | 3700 | 5678 | 5678

100-20 Series is the reduced internal port size version of the 100-20 Series.

Notes:

+ For sizes 18 through 36-inches / 450mm though 900mm, use 650-66 E-Sheet
+ Many factors should be considered in sizing pressure relief valves including inlet pressure, outlet pressure and flow rates.
« For sizing questions or cavitation analysis, consult Cla-Val with system details.

Pilot System Specifications

Adjustment Ranges

0 to 75 psi Max.
20 to 105 psi

20 to 200 psi*
100 to 300 psi

*Supplied unless otherwise speci-
fied. Other ranges are
available, please consult factory.

Temperature Range
Water: to 180°F

Materials
Standard Pilot System Materials
Pilot Control: Low Lead Bronze
Trim: Stainless Steel Type 303
Rubber: Buna-N® Synthetic Rubber

Optional Pilot System Materials
Pilot Systems are available with optional
Aluminum, Stainless Steel or Monel materials.

Pilot Approvals

NSF/ANSI 372: National
Lead Free Mandate

“Reduction of Lead in
Drinking Water Act”

When Ordering, Specify:
1. Catalog No. 650-01

Valve Size

Pattern - Globe or Angle

Pressure Class

Threaded, Flanged, Grooved

Valve Options

X141 Pressure
Gauge

Trim Material
Adjustment Range
Desired Options

When Vertically Installed

© XN kWD

Main Valve Options
EPDM Rubber Parts
Optional diaphragm, disc and o-ring
fabricated with EPDM synthetic rub-
ber

Viton® Rubber Parts - suffix KB

=4

X101AR Valve
Position Indicator
with Air Release

X101

Valve Position

Indicator

Optional diaphragm, disc and o-ring
fabricated with Viton® synthetic rubber

Epoxy Coating - suffix KC
NSF 61 Listed and FDA approved,
fusion bonded epoxy coating

X144 e-FlowMeter

Dura-Kleen® Stem - suffix KD
Fluted design prevents dissolved min-
erals build-up on the stem

LFS Trim

Designed to regulate precisely and
smoothly at typical flow rates as well as
lower than the industry standard of 1
fps, without decreasing the valve’s
capacity

X43H Strainer

Stainless Steel Pilot
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. " Medora Corporation - o
][G ridBee 3225 Highway 22 » Dickinson, ND 58601 SolarBee

v gridbes.com Tel: (701) 225-4495 « www.MedoraCo.com v solarbee. com

Budget Estimate (Purchase)

GridBee GS Series Electric Potable Water Tank Mixers
Last Updated: March 14, 2018 - Note: Please verify price before ordering.

Performance Guaranteed or your Money Back. The GS Mixers are the most effective and competitively priced mixers on the market, with the lowest
life cycle cost and the best warranty. Specifications are available at www.MedoraCo.com

Installing the mixer is well within the capabilities of most cities and contractors. Usually the unit is installed directly under the hatch, no need to center it in
tank. A GS Series Electric Mixer 11 minute Installation Video is available at: http://potablewater.medoraco.com/mixers/gridbee-electric

Description GS-12 GS-9
GS Submersible Electric Mixer: with 75 ft of in-tank submersible electrical cable $9,580 $6,880
GS Submersible Electric Mixer: with 150 ft of in-tank submersible electrical cable $9,970 $7,270
Freight cost for each basic system: $100 $80
Horsepower, Voltage, Phase: 0.50 hp, 120vAC, 1PH
GS Mixers are available on request at the same price: 240vAC 1PH and 460vAC 3PH
Mixer length x diameter, inches: " " " "
12" or larger hatch size required, no need to enter or drain the tank 36" x 10 24"x 10
Weight: submersible mixer only 75 lbs 65 lbs
Maximum recommended tank volumes for moderate conditions:* 8 MG 3 MG
* The GS-12 is recommended for higher turnover rate, or ice issues, or areas with high heat. (million gallons) | (million gallons)
Options

Mix-Guard Replacement Program: Covers beyond the warranty,
it replaces the mixer for Acts of God, lightning, vandalism, power problems, handling damage or any other issue.
Annual Cost: While in 5 year warranty: GS-12 $450, GS-9 $350 - When beyond the 5 year warranty: GS-12 $850, GS-9 $690

Chemical injection interior hose: per 100 ft $230
Chemical injection exterior hose: per 50 ft SS braided hose w/ quick connect $360
Chemical injection hose penetration thru fitting: for steel tanks $445
Control Box A (120v): UL listed, NEMA 4X, 120vAC/1ph, with SCADA| $1,090
monitoring, HOA switch, indicator light, locking latch Shipped with mixer for electrical contractor installation
Control Box B (120v) : UL listed, NEMA 4X, 120vAC/1ph, w/ timer but $695
No SCADA, on/off switch, indicator light, locking latch Shipped with mixer for electrical contractor installation
Control Box A (240v): UL listed, NEMA 4X, 240vAC/1ph, with SCADA| $1,400
monitoring, HOA switch, indicator light, locking latch Shipped with mixer for electrical contractor installation
Factory Delivery and Placement: Installing the above mixer is within the $13,000
scope of work that most cities and contractors can perform Varies with tank height and tank construction
STH-8400 Submersible Electric Potable Water Tank Heater: $6,800 + $100 Freight
316 SS, includes a control panel, float switch, 50' of electrical cable, Typically used in cold climates when the tank
chain, etc. Fits through 12" or larger roof opening. Nominal 240VAC/1PH| has less then 10% turnover
Portable Disinfectant Boost System:
An electric or engine-driven air compressor (4 cfm @ 60 psi) is required to $8,720
& p P N FOB Factory

operate the air-powered diaphragm pump; air compressor is not included

Manual Digital Thermometers: Do your own before and after temperature profile with: Fish Hawk TD to 300' depth in 5' increments: $250
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|[GridBee’
GS Electric Mixers

Effective. Efficient. Affordable.

GS-12 GS-9
Benefits Features
* Active mixing 24 hours a day * Engineered for easy deployment.

. - |
» Creates a consistent mix & water age surface to Everything you need is in the box!

floor * No tank entry required
* Ensure uniform disinfectant distribution * Quiet operation
* Minimize chemical disinfectant usage & + Utilizes efficient sheet mixing technology

disinfection by-products »  SCADA control panels available

* Eliminate ice damage to tanks in cold climates - Liquid disinfectant boosting port

+ Reduce nitrification in chloraminated systems . 316SS Construction

* Prevent stagnation, thermal stratification, and
short-circuiting

« Eliminate energy intensive & costly
deep-cycling and/or flushing of tanks

* Lowest life-cycle cost

» 5-year warranty
« Installation & other videos available on YouTube A=t

GridBee'Solar

Potable Water Equipment

Certified to

NSF/ANSI Standard 61
& NSF/ANSI Standard 372

(Formerly Annex G for lead-free content)

Best Warranty in The Industry!

Medora Corporation [GridBee SolarBee

www.medoraco.com | 866-437-8076 | info@medoraco.com

1722_20161108


https://youtu.be/TwFoNyUxeyI
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|[GridBee’
GS Electric Mixers

Overview

GridBee GS Mixers are easily installed through a 12 inch diameter or larger hatch or other tank opening. They
thoroughly mix the entire tank volume from the tank floor to the water surface resulting in consistent disinfectant
residuals, even temperature profiles, and uniform water age.

Everything Needed for a Fast & Efficient Deployment is Included!

Watch GridBee GS-12 Installation
Video on YouTube!

CFD Model
Optional
SCADA /Timer
Control Panel ' Top of Tank Chain Grab
Chain Junction Box Tools

i)
: i
T Kellem Cord Fixture Lexel Cord Seal
Not to Scale 120VAC rip Bolt Sealant Cap

Source Power
Specifications

GS-12 | Assembled machine is 3 ft (0.9 m) long X 10 inch (25.4 cm ) in diameter and weighs 75 Ibs (34 kg).
GS-9 | Assembled machine is 2 ft (0.6 m) long X 10 inch (25.4 cm ) in diameter and weighs 65 Ibs (34 kg).

Medora Corporation JGridBee' SolarBee
www.medoraco.com | 866-437-8076 | info@medoraco.com

1856_20161108
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1. INTRODUCTION

The Pajaro/Sunny Mesa Community Services District (District) provides potable water
service to various unincorporated communities, serving approximately 1,470 residents.
The service areas are physically separate, each having their own water system. The
Springfield community water system? (CA2700771) serves 34 connections along Struve
Road in northern Monterey County. Springfield is a disadvantaged community of about
200 residents, many of them farmworkers. For the period 2009 to 2018 (Table 1), the
Average Annual Demand (AAD) of the system was 6.6 million gallons (20 acre-feet),
with an Average Day Demand (ADD) of 18,000 gallons (or 12.5 gpm continuous
pumping). The maximum ADD for the period of record was 21,393 gallons during 2017
(or 14.9 gpm continuous pumping), and the Maximum Day Demand (MDD) was 42,150
gallons on June 15, 2016 (or 29.3 gpm continuous pumping).

The Springfield water system is currently on active status without system storage. Raw
water storage is available solely in the aquifer; there is no substantive treated water
storage. Water is supplied to the distribution system by one well, located a little over a
mile from the Monterey Bay and from the Elkhorn Slough to the south and east of the
site (Figure 1). The well is within a low-lying area at elevation 19 feet above sea level
(asl), and surrounded by agricultural land-uses. The well was completed in April 1982 to
a depth of 172 feet below ground surface (ft bgs) with perforations between 122 and
172 feet. Contaminated with nitrate and seawater, the well has not met State Title 22
drinking water standards since at least 1996. Current nitrate levels hover close to 300
mg/L (as NOs), chloride concentrations exceed 900 mg/L and total dissolved solids
(TDS) concentrations are approximately 3,000 mg/L. The maximum contaminant levels
(MCLs) for these contaminants are 45 mg/L for nitrates, 250 mg/L (with an upper level at
500 mg/L) for chloride, and 500 mg/L (with an upper limit of 1,000 mg/L) for TDS.2 Pajaro
Valley Water Management Agency (PVWMA) implements water-quality objectives of
150 mg/L for chloride, and also for sodium (100 mg/L) and sodium absorption ratio
(SAR=4.0), which were selected with consideration to the relative salt tolerances of
crops grown in the Pajaro Valley and based on guidelines for irrigation in the Central

1 A Community Water System is a public water system that has 15 to 199 service connections
used by year-long residents, or regularly serves at least 25 year-long residents, and regulated by
the county health department. Large water systems that have 200 or more service connections
used by year-long residents are regulated by the California State Water Resources Control
Board.

2 Chloride and TDS are metrics generally used to characterize the extent seawater intrusion.
Nitrate has a Title 22 primary standard intended to protect public health, while chloride and TDS
are secondary standards and consumer acceptance levels.
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Coast Regional Basin Plan (CCRWQCB, 2011). The water well drillers report and
analytical lab reports for the Springfield Well No. 1 are found in Appendix A.

The District has been working with the residents of the Springfield/Struve Roads area to
improve the water system since 2005 when the system was acquired. The District
acquired a 100-ft by 130-ft easement at the northeast corner of the discontinued Moss
Landing Middle School (APN 413-014-001; POR OF LOT 2 SEC 2 T13S R2W) for a new well,
storage and treatment facilities. The property is located within a rural, farming setting
on Springfield Road, 700 ft east from Highway 1. The address for the property is 1812
Springfield Road, Moss Landing, California 95039-9652. The site is at elevation 142 ft asl
(WGS84, based on Google Earth) and located approximately 3,500 feet northeast from
the existing Springfield Well No. 1 (Figure 1). A test hole was drilled at the site in July
2008 to a depth of 630 ft bgs. A geophysical electric log was conducted and a
groundwater quality sample collected. The geophysical log suggests fresh water at
depth; the lab results showed the nitrate concentration at 4.9 mg/L (as nitrate), chloride
concentration was 40 mg/L, and TDS 370 mg/L. The well drillers report, geophysical log,
and analytical lab report for the test hole are found in Appendix B.

The District was awarded a California Department of Water Resources (DWR)
Integrated Regional Water Management (IRWM) Implementation grant funding for
planning and preparation of contract documents to upgrade the water system. Three
alternatives are proposed with regard to improving the Springfield water supply:

e Alternative A. Drill a new well at the school site (preferred);

e Alternative B. Connect to the Moss Landing Water System approximately 7,200
feet to the south of the community; and,

¢ Alternative C. Drill a new (deeper) well at the existing well site.

The new well may also serve the Moss Landing Mobile Home Park, which has 105
connections, and 30 single family home connections along Springfield & Giberson
Roads, as well as storage per County Fire District requirements. The ADD is estimated to
increase to 62,400 gallons (or 43 gpm), and the MDD to 119,000 gallons (83 gpm). The
AAD would increase to 23 million gallons (or 70 acre-feet).

1.1 Purpose of Report

The test-hole site at the northeast corner of Moss Landing Middle School appeared to
be a favorable location for a new water-supply well based on:
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a) the results of lithologic and geophysical logging and water-quality sampling from
the test hole at this location indicates ‘fresh’ water quality (Appendix B);

b) the site is not prone to flooding (Figure 2 and Figure 3); and

Cc) water storage at the site would be at a higher elevation, providing head to the
distribution system.

In November 2017, the District installed the Springfield Well No. 2 (a test well) at the
middle school site, and followed with a step-drawdown test, a constant-rate pumping
and recovery test, and sampling for Title 22 water-quality and groundwater age-dating
analyses. This report summarizes the results of the well driling and testing and assesses
its potential as a sustainable water-supply source.

In addition, we reviewed published reports relevant to the site, drillers reports (well logs)
provided to us by DWR (summarized and illustrated as lithologic profiles across the
project site), and water-quality data3 to address the following questions:

a) To what degree will Alternative A, the Springfield Well No. 2 solve the Springfield
system’s water-quality limitations?

b) If Alternative A is not feasible, then will Alternative C, a deeper well the existing
well site provide suitable water quality from a regional hydrogeologic
perspective?

1.2 Acknowledgments

This work was conducted with technical assistance and guidance of Martin Feeney, PG
CEG CHg, Consulting Hydrogeologist and of Nick Panofsky, PE, Senior Project Engineer
at MNS Engineers, Inc. Maggiora Bros. Drilling installed the new Springfield Well No. 2
and assisted with the yield test by installing the pump, piping, portable generator, and
discharge hoses, as well as troubleshooting field problems that arose. Newman Well
Surveys performed the e-log during driling the Springfield Well No. 2. Pajaro / Sunny
Mesa staff assisted with access and troubleshooting field problems. Guadalupe Rocha
coordinated pumping of his irrigation well on Springfield Road during the yield test, and
permitted our monitoring of water levels in the well. Scott Hawkins of Hawkins

3 Water-quality data from wells in the vicinity of the project site monitored by the Pajaro Valley
Water Management Agency (PVWMA) are considered proprietary under their agreement with
the well owners and were not available for this study.

215021 FINAL Springfield Well Report 05-25-18 ML 3



Balance Hydrologics, Inc.

Engineering permitted our monitoring of water levels in the well supplying water to their
business at 1813 Springfield Rd, Moss Landing, CA 95039. Mark Harris, facilities director
for the discontinued Moss Landing Middle School permitted our monitoring of water
levels in the well supplying water to the school site (aka. PYWMA well #992). School
facilities caretaker and family graciously tolerated living with the inconveniences of
noise and drainage during the driling and pumping of the Springfield Well No. 2. Roger
Van Horn, R.E.H.S., Supervisor Drinking Water Protection Service / Well Program,
Monterey County Health Department, Environmental Health Bureau provided oversight
for the installation, yield and water-quality testing of the Springfield Well No. 2.
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2. HYDROGEOLOGIC SETTING

The project site is located within the Pajaro Valley Groundwater Basin (DWR sub-basin
3.2) and within the Springfield subarea, which extends from the coast to the Elkhorn
Slough and northward to the Pajaro River alluvial floodplain. The hydrogeology of
Pajaro Valley and adjacent parts of the Monterey Bay has been compiled in numerous
studies and summarized in the following reports: Hanson and others, 2014; DDA, 2013;
Hanson, 2003a, 2003b; Johnson and others, 1988; Luhdorff & Scalmanini, 1988; Fugro
West, 1995; and HEA, 1978. Quoting and paraphrasing from these reports and from
published geologic maps and reports (Rosenberg, 2001; Dupre, 1990; and Dupre and
Tinsley, 1980), we prepared this report section describing of the geologic and
hydrogeologic conditions related to the project site. In summary, water supply in the
Sprindfield subarea is locally constrained by water-quality problems. Chronic storage
depletion and groundwater pumping drawing water levels below sea level have
induced seawater intrusion largely in the upper Aromas Sands and overlying sands and
gravels (“alluvial aquifer”). Recharge to the aquifer has caused widespread nitrate
contamination, limiting sources for potable water supplies. Attempts to mitigate
seawater intrusion in the subarea by reducing groundwater pumping have shown
success (PVWMA Basin Management Plan Update).

2.1 Depositional History

The alluvial aquifers in the Pajaro Valley are underlain by granitic basement rocks of
Cretaceous age (Salinian Block) that generally occur at depths of 2,000 to 4,000 ft
along the coast and are exposed locally along ridges just east of Royal Oaks Park,
several miles to the east in Prunedale. Overlying these basement rocks are minimally
permeable consolidated rocks of Eocene to Miocene age composed of mostly marine
shales, mudstones, clay, silt, fine sand, conglomerate, and minor deposits of volcanic
rock.

In the early Pliocene, a primary hydrologic connection between the San Joaquin Valley
and the Pacific Ocean is believed to have existed within the ancestral Santa Cruz Basin,
which extended along the northeast side of the Gabilan Range through the Santa Cruz
Mountains. Throughout the Pliocene, this marine depositional basin received generally
fine- to coarse-grained sediments, which became the upper Purisima Formation. The
Purisima Formation is poorly consolidated and underlies the Pajaro Valley at depths
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ranging from at or near land surface along the northern and eastern boundaries, to as
much as 800 or 900 feet near the mouth of the Pajaro River (and near the project site).4

By late Pliocene, uplift of the Santa Cruz Mountains segmented the Santa Cruz Basin to
form the Watsonville Basin. The Watsonville area has since been a stable to subsiding
depositional center and the locus of fluvial, alluvial-fan, and eolian activity throughout
the Quaternary, or about the last 2.7 million years. These deposits are mapped as
Aromas Sands, which unconformably overly the Purisima Formation. The Upper and
Lower Aromas members of this formation are considered to be the primary aquifers in
the Pajaro Valley. The average specific capacity (Cs) of wells in the Sprindfield subarea
- nearly all of which are developed in the Aromas aquifer -- is 4.1 gallons per minute per
foot of drawdown (gpm/ft), and the maximum is 40 gpm/ft (Fugro, 1995).

Similar to the Purisima Formation, the Aromas Sands thicken coastward. The upper part
of the Aromas Sands outcrops in the northern part of the Watsonville area. Together
with higher rainfall (up to 30 inches per year), the sandy formation north and west of the
town of Corralitos, it is a major groundwater recharge area for the Pajaro Valley. In this
area north of the alluvial floodplain of the Pajaro River, the Aromas Sands are
characterized as a heterogeneous mixture of cross-stratified sand, silt and gravel
deposited by a series of aggrading fluvial and alluvial-fan systems. The Aromas Sands
extend south under the Springfield subarea, where they are complexly interbedded
with eolian and marine deposits (near the project site). South of the Pajaro River, the
Aromas Sands outcrop on the fringe of the Springfield terrace subarea, where they are
overlain by younger but similarly complex eolian and marine deposits (Figure 4).
Aromas Sands also outcrop east of the Elkhorn Slough.

It is believed that an ancestral San Benito River once entered the Monterey Bay via the
Elkhorn Slough, to be subsequently diverted into the Watsonville region by movement
along the San Andreas Fault and/or capture by the Pajaro River. The ancestral San
Benito River would seem to have been an early source of sediment forming the Aromas
Sands deposit at the project site, while later deposition would be from the Pajaro River.

4 South of the ancestral Santa Cruz Basin, the Purisima Formation consists of relatively less
permeable marine silt, clay, and fine sand units, suggesting deposition outside of the main
drainage. The upper Purisima Formation is believed to inter-tongue with the deposits that
comprise the 400-ft aquifer of the Salinas Valley, interpreted to consist of continental deposits
associated with the lower Paso Robles Formation.
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In addition, multiple glacioeustatic® cycles are recorded in the Aromas sands, with
fining-upward sequences of fluvial and estuarine sediments during periods of rising sea
level (transgression), and fluvial dissection and eolian and littoral marine sediments
deposited during periods of declining sea level. Massive fine-grained deposits are
present to the south of the Springfield subarea and at depth along the coast (as noted
at deep boreholes PV-5, PV-4 and PV-4A in Appendix C and boreholes E and Fin
Appendix D), likely representing deposition within an ancestral submarine canyon. The
Elkhorn Slough and related estuarine mud deposits also broarder Springfield area east
of the project site. The presence of these thick fine-grained deposits appear to have
possibly isolated the area from the effects of inland pumping and documented
seawater intrusion south and east of these deposits.

Terrace deposits, unconsolidated alluvium, dune deposits, and younger marine
sediments blanket the Aromas Sands (Figure 4), and are variable spatially and ranging
in thickness from about 15 to 380 feet in the Pajaro Valley. A fine-grained confining
layer ranging from 15 to 55 feet thick (referred to as the basal confining layer) generally
separates these deposits from the Aromas Sands. While the Watsonville area has been
a stable or subsiding basin through the Quaternary, a series of coastal terraces have
formed to the north is response to glacioeustatic fluctuation in sea level superimposed
on the tectonically uplifting Santa Cruz Mountains. Six sets of marine terraces have
been mapped in the Santa Cruz region, ranging in elevation from 60 to 790 feet above
sea level. The lowest terrace complex (Santa Cruz terrace) consists of three distinct
interglacial shorelines, the youngest likely relating to the Springfield coastal terrace (at
the project site). The coastal terraces at the project site, though, are mostly buried by
and interbedded with eolian deposits.

2.2 Hydrogeologic Framework

For the purpose of groundwater flow modeling, the hydrogeologic framework
representing the Pajaro Basin has been simplified to six discrete model layers:

¢ Two layers of the alluvial/eolian/marine deposits representing a shallow coarse-
grained layer and a basal fine-grained confining unit;

5 Seven or eight times during the past 1,000,000 years, so much of the earth’s water was locked
up in glaciers that sea level fell about 300 to 420 feet. Each time glaciers melted, sea level rose
back up to essentially the same level it now occupies. These are called ‘glacioeustatic cycles’.
Glacioeustatic cycles are known to have occurred back into the start of the Pliocene epoch or
even eatrlier.
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e Three layers of the Aromas Sand representing the upper Aromas, an upper
Aromas basal finer-grained confining unit, and a lower Aromas unit; and

o One layer representing a combination of the Purisima Formation and other minor
pre-Pliocene bedrock units.

2.3  Springfield Area Lithology

Drillers reports (well logs) were requested and received from the California Department
of Water Resources (DWR) for the project vicinity shown in Figure 1. The logs were
reviewed and 31 of the deepest logs selected for lithologic analysis, in addition to the
logs from the existing source Well No. 1 and test hole. Each log is identified in Figure 5
with a unique DWR log number. The lithology from each well was entered into the
borehole manager of RockWorks16 (by RockWare®) for cross-sections plotting and
interpretation. Lithologic categories were based on logged grain sizes (clay, clay and
sand, clay with gravel, gravel and sand, sand, and sand with clay) and color
(blue/grey, red/brown, and white/yellow). Also included were categories of shale/clay
layer, sandstone/hard layer, oyster shells, and top soil. As a preliminary evaluation, the
data were used to create a three-dimensional lithologic model using lateral blending to
interpolate lithologic categories between the boreholes. The model results were then
used to profile intervening lithology types on selected cross sections of logs.

Profile A-A’ (Figure 6) extends 11,000 feet eastward from wells PV-4 and PV-4A (near the
coast), through McClusky Slough, well 315502 (the deepest log at 1,260 ft), and through
the existing water-supply well and proposed new well site for the Springfield water
system. Profile A-A'includes a 1,600 ft swath on each side of the section, within which
lithologic logs were projected to the section line. Profile B-B” (Figure 7) extends 13,000
feet northeastward from PV-5 (near the coast), through the existing water-supply well
and proposed new well site for the Springfield water system, and ends at PV-7 (north of
the project site and near Elkhorn Slough).

The profiles generally show the well-layered coarse-grained deposits separated by
segments of fine-grained deposits. The deepest well in the area (DWR no. 315502)
identifies thick segments of blue clay with streaks of brown sandy clay below 700 ft and
hard shale and clay starting at a depth of 920 ft, interbedded with sandstone and
layers of find sand and sandy clays. This 900-ft depth is interpreted as the top of the
Purisima Formation. The well is screened to draw groundwater from the Purisima and
had chloride concentrations unacceptable for agriculture.
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The fine-grained deposits in the overlying Aromas Sands are variable spatially and in
depth and thickness. Thick segments of blue clay are identified along the coast below
an elevation of about 150 feet below sea level (bsl), and interbedded with sands and
clayey sands at depth. USGS staff (Muir, 1972, and Johnson and others, 1980) have
characterized Elkhorn Slough as a 550-foot-deep uniform plug of blue clays. Thin
deposits of sand and gravel, likely older terrace deposits, are interbedded with brown
clay generally overlay the blue clay.

Clay horizons thin considerably inland. In the vicinity of the existing well and proposed
new well location, the upper and lower Aromas Sands can be generally differentiated
by blue clays found at an elevation of 150 ft to 250 ft bsl. Itis likely that this zone
corresponds to the blue clay identified at the project test hole (Well No. 2) site at a
depth of 295 ft to 360 ft (Appendices B and F). Clay horizons are thicker east of the
project site (near Elkhorn Slough) with generally more brown clay beds (indicating
oxidized zones).

Aromas Sand deposits persist across the Springfield area and form the aquifers from
which wells draw water. The upper and lower Aromas Sands are well layered and
appear to be reasonably connected across the project area, suggesting that lower
Aromas Sands should be present at depth at the Springfield water system existing-well
location. Likewise, seawater intrusion and nitrate contamination documented in the
upper Aromas Sands would likely extend beneath the new well site when pumped.

2.4  Aquifer Recharge

The aquifers across the Springfield terrace and lowlands are composed of well-layered
marine and terrestrial coarse-grained deposits separated by inter-fingering fine-grained
deposits. The fine-grained deposits potentially restrict vertical movement of
groundwater, though their discontinuous extent, particularly in the Springfield area, may
allow for vertical flow of local rainfall recharge through and around these aquitards.
Well pumping drawdown increases groundwater gradients and can capture local
rainfall recharge, as seen in the Springfield Well No. 1, which at a depth 172 ft bgs is
contaminated with nitrate and potentially other agricultural chemicals. The Springfield
Well No. 2 site, however, is not contaminated by nitrate-laden local recharge at a
depth of 600 ft bgs (further discussed in water quality sampling results section below).

The Pajaro River is also a source of recharge, as identified from boron concentrations in
groundwater (Figure 8; see HEA, 1978 and Woyshner and Hecht, 2012). However, the
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lateral extent to which the Pajaro River recharges alluvial aquifer is not known. The river
is sealed off from the Springfield area by recent heavy blue clays of the recently-
deposited Pajaro Valley floor (Rosenberg’s basinal clays, 2001), but high permeabilities
beneath the valley floor in the alluvial aquifer likely allow subsurface flow beneath the
valley, both from the river water recharged further upstream and from the large
dunefields of the San Andreas Terrace immediately northwest of the river.

Hydraulic gradients across the Springfield area, however, have been flat to landward
during recent times (Appendix ). Fugro (1995) plotted groundwater contours across the
Sprindfield subarea for the dry seasons of 1979, 1983, and 1994. Groundwater
elevations had fallen from roughly sea level with a zero hydraulic gradient, to 10 to 20
feet below sea level with northwesterly hydraulic gradient at the project area in 1994,
North of the project area, the hydraulic gradient was easterly, drawing seawater
toward inland pumping. Similar results are shown for Fall of 1987, 1992, 1998, and 2006
(Hanson and others, 2014), and for recent measurements by PVYWMA (Feeney, 2016).
These results, as well as seawater intrusion evidence (see Section 2.5 below) do not
support the notion of recharge from the Pajaro River reaching the Springfield area
during recent years.

The boron plume beneath the floor of the eastern Pajaro Valley, nevertheless, was
deflected toward Elkhorn Slough in the 1960s and 1970s (see Figure 8), which is most
easily understood as a manifestation of southeastward recharge from those dunefields.
If so, then managed recharge of the San Andreas dunefields may benefit the
Sprindfield aquifers, potentially as far south as the project site.

2.5 Seawater Intrusion

The Alluvium®, Aromas Sands, and Purisima Formation are hydrogeologically connected
to the ocean through a number of outcrops in Monterey Bay. Coarse-grained deposits
persist over large areas and control the depth of well pumping and related seawater
intrusion, while the fine-grained deposits may potentially constrain seawater intrusion
vertically. Groundwater levels have been near or below sea level at most coastal
monitoring wells, and at some inland water-supply wells (including the Springfield
subarea). Since the 1970s, groundwater levels have been below the estimated water

6 For simplicity, the unconsolidated alluvium, eolian deposits, and younger marine sediments the
blanket the Aromas Sands are generally referred to as the alluvial aquifer.
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levels required to impede seawater intrusion (even during the wet years peaking in 1998
and 2006).

The upper confined or semiconfined Quaternary aquifer -- consisting of the main water-
bearing unit of the alluvium and the upper part of the Aromas Sand -- exhibits seawater
intrusion. The aquifer’s depth near the coast is interpreted as corresponding to an
intruded interval of 100 to 200 feet below sea level. The existing Springfield water
system Well No. 1 is in this seawater intruded zone. The shallow-alluvial aquifer and parts
of the upper Aromas Sands are also being replenished by recharge, and represents a
renewable groundwater resource (Figure 9).

The Springfield area, as well as other coastal areas of the Pajaro basin, is affected by
two forms of seawater intrusion: 1) a relatively shallow, pumping-induced intrusion
generally well above the base of fresh groundwater; and 2) a base of natural
groundwater intrusion related to the difference in specific gravities between fresh and
saline water (see Figure 9). The deep seawater intrusion has been dated as old
seawater (Hanson 2003a, b). Fresh groundwater is generally found between the
shallow zone intruded with seawater and the deep old seawater, and was dated to
have been recharged thousands of years ago at some parts of the upper and the
lower Aromas Sands. Itis unclear if pumping in the interval 300-600 ft below sea level
has caused seawater intrusion along the coastal margin but it seems reasonable to be
expected.

The Pajaro Valley Water Management Agency operates a Coastal Distribution System
pipeline (CDS) that delivers supplemental water to the coast for growers to reduce
groundwater pumping. The CDS pipeline to the Springfield subarea has operated since
2009. Significant improvement to chloride, sodium and TDS concentrations in
groundwater was observed until water year 2014 when CDS supplies became limited,
deliveries reduced, and groundwater pumping increased because of the drought.
Concentrations have since returned to pre CDS levels, illustrating the sensitivity of the
sea intrusion to existing groundwater pumping.
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2.6  Locally Significant Seawater Intrusion

Resistivity logs (also called electric logs, or ‘e-logs’) are useful to identify seawater
intrusion” and are available for several deep boreholes in the Springfield area (Figure
10). Two sets of e-logs were available: a) Seven e-logs shown from the Capurro Ranch
well study (Eaton Drilling, 1993), shown in Appendix C and locations on Profile C-C’
(Figure 11); and b) Five well logs from the Pajaro Valley groundwater investigation (L&S,
1988), shown in Appendix D and locations on Profile D-D' (Figure 12).

A good example of a seawater intrusion signature is found at the 160 to 190 ft depth at
PV-4A (Appendix C), where chlorides in the 7,000 to 9,000 mg/L range have been
observed (Hanson, 2003a, b; L&S, 1988). Near-coast borehole PV-4 also shows seawater
intrusion, and it is uncertain whether boreholes PV-4B and PV-5 show seawater intrusion.
At the inland borehole PV-7 (approximately 4,000 ft north of the proposed-well site), old
seawater may be present below a depth of 790 ft.

Of the Capurro borehole sites in 1993 (Appendix D), Site F (near PV-4 and PV-4A) likely
shows a seawater intrusion signature, and interestingly, as does site D at the 175 to 210 ft
depth interval. Site D is closest to the existing water-supply well, about 1,000 ft to the
southwest. A freshwater water signature is found at site D from 280 ft to 490 ft, implying
freshwater also at depth at the existing water-supply well site. There is possibly saltwater
perched on clays at about 500 ft to 515 ft at site D. Itis uncertain if near-coastal
borehole site E is intruded with seawater, and as with PV-4B, site G is unclear. Inland
sites A, B and C show freshwater signatures (Figure 10). This potentially freshwater area
corresponds with the area shown outside of the elevated chloride and sulfate envelope
(Hanson, 2003) in Figure 13.

7 In general silt, clay and shale have the lowest resistivity, and sand and gravel with fresh water
have medium to high resistivity. Resistivity decreases as salinity increases, and a sand aquifer
intruded with seawater would have a low resistivity.
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3. INSTALLATION AND YIELD TESTING OF SPRINGFIELD WELL NO. 2

Maggiora Bros. Driling (Maggiora) of Watsonville, California was contracted by the
District to carry out the driling, development, and pump-testing of the Springfield Well
No. 2. Newman Well Surveys subcontracted to Maggiora to perform down-hole
geophysical surveys, consisting of resistivity, spontaneous potential, and gamma logs,
generally referred to as an e-log (Appendix F). Gustavo Porras of Balance Hydrologics
was present during the drilling activities to take hydrologic observations (Appendix E)
and to log the lithologic composition of the borehole cuttings (Appendix F). He also
coordinated and monitored the aquifer tests, conducted following the completion of
the well, and collected water-quality samples for laboratory analyses.

3.1  Water Well Drilling and Development

The Springfield Well No. 2 was drilled from November 6 to 8, 2017. Based on the 2008
driller’s log and e-log, the target depth for the placement of 100 feet of perforated well
casing was the lower Aromas Red Sands formation, below blue clay found at a depth
of 295 to 360 ft bgs and inter-fingering clay noted from 450 to 470 ft bgs. An Ingersoll
Rand TH60 mud-rotary rig and 8 3/4-inch bit were used to drill a pilot hole to a depth of
615 feet below ground surface (bgs). Drill cuttings were sampled at a 5-foot interval for
lithological identification. The borehole was e-logged on November 8. A comparison
of the logs with the 2008 logs confirmed that the groundwater quality had not
degraded from seawater intrusion, a known issue in the Pajaro Groundwater Basin.

The borehole was reamed to 16 inches on November 13t to the 15t, with casing
installed on November 16™. On November 17, an 8/16" gravel pack material and the
cement seal was placed in the well annulus using a tremie. Balance staff and an
inspector for Monterey County observed placement of the pack material from the
bottom of the well to a depth of 470 ft bgs, and then placement of the cement sanitary
seal from 470 ft to ground surface. Starting on November 20%, the well was swabbed
and air-lift developed in 20-ft sections. Balance staff were not present during
development of the well. After development, we measured the static depth to water
in the well at 145 ft bgs on December 8, 2017.

3.2 Well Yield Testing

Balance planned and directed a step-drawdown test (‘step test’) and a 9-hour
constant-rate yield test, with Maggiora as the pumping contractor. Following well
completion, Maggiora installed a Berkeley submersible turbine pump model 7T-350 with
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a 60 HP pump at a depth of 470 feet below ground surface (bgs) and a 4-inch
diameter steel pipe extended from the pump to the surface, where a butterfly valve
was installed to control the flow rate. Pumped water was discharged to a 4-inch
diameter flexible hose extending about 300 feet south onto the school field, an area
extending approximately 600 feet south from the site.

In addition to monitoring drawdown in the well Springfield Well No. 2 while conducting
the yield tests, we concurrently monitored water levels in three other wells (Figure 14):

¢ The domestic well located 440 feet west from the Springfield well at the Hawkins
Engineering house, 1813 Springfield Rd, Moss Landing, CA 95039;

¢ The School Well located 700 feet south from the Springfield well, labeled PVYWMA
well 992; and,

¢ Guadalupe Rocha’s irrigation well located 1,500 feet east from the Springfield
well.

All four wells were equipped with a submersible Micro-Diver® datalogger, which
recorded water level every 5 minutes.8 Hand measurements of the depth to water
were also periodically taken with a Solinst® electronic-tape water-level sounder and
used to calibrate the datalogger records.

On Tuesday December 19, 2017, the step test was conducted (Figure 15), which
consisted of pumping at 327 gpm for three hours (the minimum flow rate possible with a
100 psi backpressure), then increasing to 425 gpm for three hours (the maximum flow
rate with butterfly valve completely open). Following review of the step-test results by
Roger Van Horn at Monterey County Environmental Health, who corresponded with the
State Water Board, an 8-hour constant-rate pumping test was required to be
conducted at the same time as the Rocha agricultural well was being used. In accord
with this request, we conducted a 9-hour constant-rate pumping test at 400 gpm on
Wednesday, February 21, 2018, after Guadalupe Rocha started using his well for the
season (Figure 18).° The use of the Rocha well started on February 12t as rainfall had

8 The Micro-Diver datalogger installed in the Rocha well became tangled in the well and all
data were not retrievable.

9 Per Monterey County source capacity testing procedures, the Springfield well was pumped for
one hour on the day before the constant rate test for the purpose of obtaining an accurate
static water level value.
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been below normal since the start of the water year, with 0.12 inches during October,
0.92 inches during November, 0.32 inches during December, 3.14 inches during
January, and 0.17 inches during February.10 |t did not rain during the yield tests and

had not rained for 21 days prior to the step test!! and for 27 days prior to the constant-
rate test.

On the day of the constant-rate test, the Rocha well was pumped at a rate of 900 gpm,
which started about an hour before pumping the Springfield well, and ended about an
hour before the Springfield well pumping stopped. The School Well and the Hawkins
Well both appeared unaffected by simultaneously pumping the Springfield well and the
Rocha well, relative to apparent short-term pumping spikes at each well (Figure 20). A
9-hour drawdown recovery test immediately followed the pumping test. Drawdown in
the Springfield well recovered 98 percent of its total drawdown by the end of the 9-hour
recovery period (Figure 18).

3.3  Aquifer Properties

Results of transmissivity, specific capacity, saturated hydraulic conductivity, and well
efficiency calculations are summarized in Table 2.

Transmissivity (T) is a common aquifer coefficient that characterizes how easily water
moves through the aquifer (a measure of permeability), and can be used to quantify
groundwater flow and to estimate well efficiency. Drawdown data collected at the
Springfield No. 2 well during the step test (Figure 16 and Figure 17), the constant-rate
pumping test (Figure 19) and recovery test (Figure 21) were analyzed using the
modified nonequilibrium equation graphical method (Cooper and Jacob, 1946) to
estimate T. The transmissivity was estimated at 24,000 gallons per day per foot (gpd/ft).

Specific capacity (Cs) is the well function describing the quantity of water that a well
can produce per unit drawdown of water level in the well. Itis the pumping rate
divided by the water level drawdown in the well, in gallons per minute per foot
drawdown. The estimated 24-hour Cs for the Springfield well is 8.8 gpm/ft (Figure 19).12

10 Measured at the Castroville CIMIS station (No. 019).
11 with the exception of 0.02 inches on December 3d.

12 The 24-hour Cs can be used to estimate drawdown at the source well for the estimated
maximum day demand on the well by the water system.

215021 FINAL Springfield Well Report 05-25-18 ML 15



Balance Hydrologics, Inc.

The average specific capacity of wells in the Springfield subarea is 4.1 gpm/ft (Fugro,
1995).

The efficiency of a pumped well is expressed as the theoretical drawdown divided by
the actual drawdown, and is best estimated with a distance-drawdown graph (if
available). A more commonly applied alternative method of estimating well efficiency
is given by dividing the estimated 24-hour Cs by a theoretical Cs, which is estimated
using a relationship to Transmissivity (T). 13 The theoretical Cs for confined aquifers is
given by Cs =T/ 2,000. The estimate for well efficiency ranges from 66 percent (using
the pumping test derived T) to 73 percent (using the recovery test derived T) (Table 2).14
Though higher pumping rates can decrease efficiency, in most wells a substantial
portion of the head loss is attributed to laminar flow rather than turbulent flow. In the
Sprindfield well, 66 percent of the head loss can be attributed to laminar flow (Table 2).

Hydraulic conductivity (K, also known as permeability) is used in the groundwater flow
model and was estimated by dividing T by the aquifer thickness (b), which is the depth
for the well minus the depth of the overlying confining clay layer. The estimated
saturated hydraulic conductivity is 5x10-3 centimeters per second (cm/s), which is also
expressed as 106 gpd/ftz or 14.2 ft/day. The transmissivity and hydraulic conductivity
values are similar to reported values by Hanson and others (2014).

3.4 Boundary Effects

When a well is pumped it introduces a stress to the aquifer and lowers hydraulic
pressures and water levels in the vicinity of the well. With continued pumping, this
effect propagates outward from the well, which can be conceptually represented as a
“cone of depression”. Arecharge boundary is shown in the time-drawdown graph as
reduced drawdown after the cone of depression encounters a stream, lake, or other
recharge source. Vertical leakage from overlying beds is also shown as reduced
drawdown in the time-drawdown graph. Conversely, a no-flow or low-permeability
boundary results in increased drawdown after the cone of depression encounters a
zone of lower permeability such as a change in lithology or a fault. After 7 hours of
pumping the Springfield well at 400 gpm, reduced drawdown can be noted in the

13 The relationship of aquifer transmissivity (T) to specific capacity (Cs) is found in Appendix 16.D
of Driscoll (1983) or p. 128 of DWR Bulletin No. 118-2 (June 1974).

14 Estimates using recovery data from a pumped well are generally more accurate than the
estimates using drawdown data because residual-drawdown measurements are more
accurate.
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time-drawdown graph (Figure 19), which is most reasonably attributed to vertical
leakage from overlying beds, considering the depositional history and geologic
framework of the Springfield area and the relatively distal locations of potential
recharge sources. No low-permeability or no-flow boundaries were observed in the
time-drawdown graph.

3.5 Areaof Influence

As an initial assessment, the area of influence of a pumped well is commonly estimated
using the Cooper-Jacob (1946) distance-drawdown equation, which is an
approximation of the Theis (1935) analytical modell5. Based on the estimates of aquifer
transmissivity from the 9-hour pumping and recovery test (discussed above) and using a
reported nominal storage coefficient!6 for the lower Aromas aquifer (Hanson and
others, 2014), we estimated the radius of influence for the Springfield well for two cases
(Table 3):

= Case A, the area of influence which would develop at hour 7 (prior to observed
vertical leakage from overlying beds) during the 9-hour constant-rate pumping
test at 400 gpm using a transmissivity value estimated with the residual
drawdown data; and,

= Case B, the area of influence which might develop during late dry-season
conditions while pumping at the proposed average day demand of the
expanded Springfield water system -- 43 gpm for 60 days -- as an example of
seasonal pumping.l’

As a confirmation, the selected storage coefficient (S) of 0.0015 allowed for the Case A
calculated drawdown to match with the observed drawdown at hour 7 of the 9-hour
pumping test. Though the results of Case A predict drawdown at the Hawkins Well and
School Well from pumping the Springfield well, in fact, the School Well and the Hawkins
Well both appeared unaffected by simultaneously pumping the Springfield Well and

15 In practice, area-of-influence calculations are generally applied for guidance in groundwater
management with the caveat of having quantitatively low resolution as a predictive tool. The
resolution to a unit of 1-foot would seem reasonable for the conditions at the site.

16 The storage coefficient is the volume of water released from the aquifer given a unit decline in
hydraulic head per unit surface area. Similar to porosity, it is unitless. The storage term in
unconfined aquifers is known as specific yield (Sy) and ranges in value from 0.01 to 0.30, while in
confined aquifers it is called storativity (S) and ranges 0.005 to 0.0005. Aquifers with S values of
0.005 to 0.01 appear transitional.

17 we chose 60 days to compare results with the groundwater model results.
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the Rocha well, while occasional drawdown spikes were recorded in each well from
brief pumping (Figure 20). This suggests the School Well and the Hawkins Well are
perhaps marginally isolated from the Springfield Well, which draws groundwater from a
depth of 490 to 590 feet (elevation -350 to -450 ft) in the lower Aromas aquifer.

Also as an initial (first order) assessment, we used the WinFlow Solverl8, an analytical tool
in AquiferwWin32® v5 software, to illustrate a conceptual area of influence (or cone-of
depression) if the well were pumped at the proposed average day demand (ADD) of
43 gpm for the expanded Springfield water system (as shown in Case B in Table 3). The
analytical models developed (Figure 22) illustrates drawdown for two-dimensional
steady-state groundwater flow in a horizontal plane. Results are shown for general (and
simplified) groundwater conditions with and without areal recharge. The recharge rate
applied was within an assumed area around the well, selected to match the ADD
pumping rate of the well. The 1-ft drawdown contour is commonly used to estimate a
theoretical area of influence. Table 4 summarizes the parameters and assumptions of
the calculations.

We also ran a two-dimensional transient groundwater flow model with particle tracking
to illustrate the radial distance from the well equivalent to the amount pumped at a
given time step, and given an effective porosity of 0.2 and an aquifer depth of 225 ft
(the depth from the bottom of the well to the overlying confining clay of the lower
Aromas aquifer). Results for 60 days and for 60 years of continuous pumping at the ADD
rate of 43 gpm are shown in Figure 23. Drawdown at 60 days resembles the steady-
state model results. At 60 years of pumping, the volume of water pumped is equivalent
to an area based on the radial distance of 1,140 ft (shown in Figure 23) multiplied by
the aquifer depth of 225 ft and the porosity of 0.2. At a practical level, though, the
extraction of groundwater from the aquifer would not occur nearly as uniformly as this
calculation, but rather, groundwater flow would follow preferential paths within the
aquifer to the perforations in the well casing. Extracted groundwater would be
replaced by groundwater flow within the aquifer, with lateral flow generally prevailing
but also with vertical flow from overlying beds (as was apparent in the pumping test
results). Though impossible to predict given the limitations of the available data, as a
rough indication with many caveats, this calculation suggests potentially many

18 Developed by Strack (1989), primary assumptions for the calculations are that groundwater
flow is in the direction of a horizontal hydraulic head, occurs in an infinite homogeneous aquifer
(the same in all directions and locations). Though these assumptions are never strictly met in any
real-world aquifer system, they are suitable and common practice to assist the placement of
pumping wells and as a first assessment of localized changes to groundwater elevations.
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decades (to possibly more than a century) of similar water quality as described in
Section 4 (below), if pumped at the proposed ADD. This suspicion is largely owing to
the depth and thickness of the aquifer relative to the pumping rate, and assuming
groundwater quality is locally similar in the vicinity of the well as identified in Figure 23.
Related time-step calculations are as follows:

Time Step Groundwater Pumped ! Aquifer Volume 2 Area around well 2 Radius from well 4

(years) (MG) (cu ft) (sq ft) (ft)
10 228 1.52E+08 6.77E+05 464
20 456 3.05E+08 1.35E+06 657
30 684 4 57E+08 2.03E+06 804
40 912 6.10E+08 2.71E+06 929
50 1,140 7.62E+08 3.39E+06 1,038
60 1,368 9.14E+08 4.06E+06 1,137
70 1,596 1.07E+09 4.74E+06 1,229
80 1,824 1.22E+09 5.42E+06 1,313
90 2,052 1.37E+09 6.10E+06 1,393

100 2,280 1.52E+09 6.77E+06 1,468
200 4,560 3.05E+09 1.35E+07 2,077
Notes:

1. Based on the proposed average day demand pf 62,424 gallons per day.
2. Based on an effective porosity of 0.2.
3. Based on an aquifer thickness of 225 ft.

4.Based on A=T111r2
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4. WATER QUALITY
4.1  Springfield Well No. 2

We collected groundwater samples from the Springfield Well No. 2 while conducting
the yield tests and delivered the samples to California certified analytical laboratories
for the following initial suite analyses recommended by Monterey County Environmental
Health and required by the California Title 22 drinking water standards for public water
systems:

¢ General mineral, general physical, Title 22 inorganics (includes boron) by Soil
Control Labs;

¢ Hexavalent Chromium (EPA test method 218.7) by BSK Labs;

o Perchlorate (EPA test method 314.0) by BSK Labs;

¢ Chlorinated acid herbicide organic chemicals (EPA test method 515.4) by BSK
Labs;

¢ Volatile organic chemicals (EPA test method 324.2) by BSK Labs;

¢ Semi-Volatile organic chemicals (EPA test method 325.3) by BSK Labs;
¢ Carbamate organic chemicals (EPA test method 531.1) by BSK Labs;
¢ Diguat (EPA test method 549.2) by BSK Labs;

e Gross Alpha (SM 7110C) by BSK Labs; and

e Radium-228 (EPA test method 904.0) by Pace Analytical.

The lab reports are found in Appendix G and results summarized in Table 5. All results
were below the Title 22 maximum contaminant levels (MCLs). In addition, all of the
organic chemicals tested were not detected, with the exception of Toluene (likely a
residual from well casing manufacturing) which tested 0.63 ug/L, marginally exceeded
the method reporting limit of 0.5 ug/L but well below its MCL of 150 ug/L. In particular,
total dissolved solids (TDS) was 410 mg/L and chloride was 54 mg/L, indicating that the
aquifer is not intruded with sea water, either recent or ancient. Nitrate (as N) was 0.12
mg/L, marginally exceeded the method reporting limit of 0.1 mg/L, and far lower than
other available drinking waters in the area.
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In addition to the Springfield Well No. 2 samples, groundwater samples were also
previously collected by the District on July 28, 2008 from the test hole at the Springfield
Well No. 2 site and analyzed for general mineral, general physical and Title 22
inorganics (Appendix B). The major ions results were plotted in a Piper diagram (Figure
24), a commonly-used method to characterize (or ‘fingerprint’) and water from
different sources for comparison.1® Groundwater from Springfield Well No. 2 is
characterized as a calcium-magnesium-sodium bicarbonate groundwater, a type of
groundwater common in Monterey Bay Area. Itis also a ‘hard’ water, equally from
calcium and magnesium ions.

4.2  Springfield Well No. 1

The Springfield Well No. 1 draws on shallow groundwater from perforations between 122
and 172 ft bgs. Groundwater samples were previously collected by the District on
September 30, 2011 from the Springfield Well No. 1 and analyzed for general mineral,
general physical and Title 22 inorganics (Appendix A). The water from Springfield Well
No. 1 is dominated by chloride and has a significantly higher TDS concentration relative
to the sample from Springfield Well No. 2. Current nitrate levels are close to 300 mg/L,
chloride concentrations exceed 900 mg/L and TDS concentrations are approximately
3,000 mg/L. Cation proportions, however, are similar in the samples from the two
Springfield wells (Figure 24), which likely suggests a cation exchange control, otherwise
the proportion of sodium would be greater and calcium less. This suggests that areal
recharge from agricultural fields may be as or more significant than seawater intrusion.

4.3  Water Quality Implications to Discontinued Use of the Springfield Well No. 1

As described in an above section of this report, the Aromas Sands are
hydrogeologically connected to the ocean, and the Springfield area, as well as other
coastal areas of the Pajaro basin, is affected by seawater intrusion. Two forms of
seawater intrusion have been identified: 1) a relatively shallow, pumping-induced
intrusion (as seen in the Springfield Well No 1); and 2) a base of natural intrusion related
to the difference in specific gravities between fresh and saline water. The Pajaro Valley
Water Management Agency has also implemented a Coastal Distribution System
pipeline that delivers supplemental water to the coast for growers to reduce
groundwater pumping for agricultural irrigation.

19 piper diagrams (Piper, 1944) show the relative concentration of major cations and anions, in
milliequivalents per liter, to the total ionic content of the water.
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The Springfield Well No. 2 draws groundwater from a zone of the lower Aromas aquifer,
which is apparently not intruded with seawater and not contaminated with nitrates.
Discontinuing the use of the Springfield Well No. 1 and potentially also the source well
serving the Moss Landing Mobile Home Park should improve the local conditions for
shallow, pumping-induced seawater intrusion, as well as drawing down nitrates and
agricultural chemicals. Likewise, replacing these shallow source wells with groundwater
pumped from the Springfield Well No. 2 -- distributing recharge and flow to the well over
a broader area more centrally located in the Springfield area — should also initially
improve these local conditions, but not without uncertainty to the long-term cumulative
effects. The evaluation of long-term cumulative effects requires consideration of the
pumping rates of other wells in the area and how they currently, and in the future, will
vary by season, in particular, other wells drawing on the lower Aromas aquifer.
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5. GROUNDWATER AGE DATING

The age of groundwater is the length of time since the water has been isolated from
the atmosphere, or the time since groundwater recharge. A groundwater sample from
a well is always a mixture of water molecules with an age distribution that may span a
wide range. Several methods have been developed to estimate groundwater age,
and owing to uncertainties in each method, multiple methods are typically used for a
given field condition to cross-check results. In addition, age-dating techniques are
used as means to independently affirm a conceptual understanding of the
groundwater system based on other lines of evidence - such as geologic,
hydrogeologic, geophysical, water quality, modeling and historical evidence -- rather
than as a conclusive result.

5.1 Earlier Published Work for the Springfield Area

Hanson (2003a, b) plotted major ion data from surface-water sources and groundwater
depths collected within the coastal Pajaro Valley and grouped the results relative to
the source and groundwater age. Seven water-type groups were identified: 1) Recent
ground water; 2) Older ground water; 3) Recent seawater intrusion; 4) Older seawater;
5) Very old ground water; 6) Pajaro River water; and 7) Local runoff. PV4-A in the
Springfield subarea showed recent seawater intrusion, located near the coast on
Jensen Road north of McClusky Slough (Figure 5 and Figure 9).

We added the two water samples from the Springfield Wells No. 1 and 2 to the Hanson’s
Piper diagram (Figure 25). The Springfield Well No. 2 sample is grouped with samples
from shallow wells and from agricultural drain water, characterized as Recent Fresh
Groundwater. In fact, it is nearly identical to the signature of agricultural drain water,
suggesting that groundwater recharge from the agricultural fields surrounding the
supply well may be a primary source of recharge to the well. This inference is supported
by the high nitrate concentrations in the well water (consistently on the order of 300
mg/L). Itis, though, reasonable to conclude that both agricultural drainage and
seawater intrusion constrain drinking water supplies in the project area.

The sample Springfield Well No. 2 is grouped along with samples from nested wells (PV-
6), located at the corner of W. Beach St. and San Andreas Rd. (Figure 9). Samples
collected at PV-6 were characterized as Older Fresh Groundwater at depths up to 640
ft. Hanson (2003a, b) suggested that the old fresh water is a non-renewable resource
(not locally recharged by rain), which implies that groundwater pumping from this
deeper zone would be replace largely by lateral flow, potentially enhancing seawater
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intrusion. The sample collected from the 730 to 750 ft depth interval at PV-6 was
characterized as Old Seawater (connate groundwater). Likewise, the e-log at PV-7,
located about 4,000 ft north of the test-well site, suggests seawater at a depth of 790 ft.
By analogy with PV-6 and PV-7, old seawater could be present deeper than drilled at
the Springfield No. 2 site.

5.2 Groundwater Age-Dating Methods

Relatively common methods used to estimate groundwater age include:

a) the travel time of groundwater from the point of recharge as calculated by
Darcy’s law combined with an equation of continuity;

b) the decay of radionuclides which have entered water from contact with the
atmosphere, such as tritum (hydrogen-3) and carbon-14;

c) the accumulation in groundwater of products of radioactive reactions in the
subsurface, such as radiogenic helium (helium-4);

d) anthropogenic constituents such as chlorofluorocarbons (CFCs) and sulfur
hexafluoride (SF6); and

e) matching the chronology of past climates with paleoclimate indicators in water,
such as the ratio of stable isotopes of water (hydrogen-2/oxygen-18) or the
concentration of noble gasses.

There other methods as well (Clark and Fritz, 1997; Cook and Herczeg, 2000; Davis and
Bentley, 1982; Kendall and McDonnell, 1998).

We used seven laboratory methods to date the groundwater samples collected from
the Springfield Well No. 2: tritium-helium; chlorofluorocarbon (CFCs); sulfur hexafluoride
(SF6); radiogenic helium; carbon-14; stable isotopes of oxygen and hydrogen; and
noble gases. Tritium-helium, CFCs and SF6 date the young or modern fraction of
groundwater, while radiogenic helium and carbon-14 methods date the old (or
ancient) groundwater fraction. Concentrations of noble gases and the stable isotopes
of oxygen and hydrogen were used to interpret the recharge temperature and
conditions.

We collected groundwater samples on December 19, 2017 following 4 hours of
pumping the well during a step-drawdown test terminating at a rate of 425 gallons per
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minute. USGS sampling methods2? were used, and for the noble gas and helium isotope
samples, we used the crimped copper-tube sampling method. Samples were sent to
two laboratories and analyses:

e Samples were sent to the Dissolved and Noble Gas Lab at the University of Utah2!
for CFC, SFe, tritium, and noble gas analyses; and,

e Samples were sent to the Environmental Isotope Laboratory at the University of
Waterloo?22 for the analysis of isotopes of oxygen (180), hydrogen (2H, 3H), and
carbon (13C, 14C).

5.3 Groundwater Age Dating Results

Results for age-dating analyses of groundwater samples collected from the Springfield
Well No. 2 (summarized in Table 6) indicate a mixture of modern water and pre-modern
water, with pre-modern groundwater dated at 2,300 years before present. The
presence of modern water suggests recent recharge to the lower Aromas aquifer,
implying that the aquifer has a potential to be managed as a renewable freshwater
resource. The following sub-sections detail the results.

5.3.1 Tritium-Helium

The tritium-helium method dates ‘modern’ groundwater, that component of
groundwater recharged subsequent to the late-1950s and early 1960s, when
atmospheric testing of nuclear arsenals took place, peaking in 1963. It also helps to
coarsely estimate the fraction of pre-modern groundwater in a sample, and dates
groundwater wholly recharged before 1952 where samples contain no tritium (or at a
practical level < 1 pCi/L or < 0.3 TU). In this report, water containing measurable tritium
is interpreted as modern water, and water not containing measurable tritium is
interpreted as pre-modern.23 Given the depth of the Springfield Well No. 2, we
considered it possible to obtain a zero-tritium result.

20 https://water.usgs.gov/lab/
21 https://noblegaslab.utah.edu/index.php
22 http://www.uweilab.ca/

23 The problem to define the tritium concentration at the time of groundwater recharge is
complex, and most studies make only a qualitative judgment of groundwater age based on
tritium concentrations.
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Tritium (3H) is a naturally-occurring radioactive isotope of hydrogen with a half-life of
12.32 years and derived in the stratosphere interaction with cosmic radiation.
Continental heating mixes the upper atmosphere and releases tritium from the
stratosphere into the troposphere — a phenomenon known as the ‘Spring Leak’. Tritium
is removed from the lower atmosphere by precipitation and molecular exchange, and
the ocean is a sink. Across North America, tritium concentrations in precipitation,
therefore, generally increase with latitude and distance from the ocean. Within
California, tritium concentrations are lowest at the coast and increase inland.

Normally in very low abundance, tritum concentrations in the atmosphere increased
several orders of magnitude above the background levels from above ground nuclear
weapons testing during the 1950s and early 1960s, releasing tritium to the atmosphere
until the nuclear test ban went into effect in 1963. Since that time, tritium’s decay to
stable helium isotope ((He) has since progressively decreased tritium concentrations in
the atmosphere. In groundwater, tritium is isolated from the atmosphere and also
undergoes natural decay. Measurement of both tritium and its daughter product
helium-3 in a groundwater sample allows for the calculation of the initial tritium
concentration present at the time of groundwater recharge. This helium ingrowth
method is described in detail on the USGS Reston Groundwater Dating Laboratory
website?4, Given that the concentrations are so small, tritium is reported in a unique
concentration unit call a “tritium unit’ or TU.2> The reported age is the mean age of that
portion of the groundwater sample that contains measurable tritium.

Tritium concentrations in the groundwater sample collected from the Springfield Well
No. 2 were 0.05 TU which is interpreted as not detected. In addition, the measured
noble gas concentrations did not facilitate calculation of helium-3 daughter product to
estimate the concentration the time of recharge. These results do not confirm the
presence of modern water (<60 years).

5.3.2 Chlorofluorocarbons and Sulfur Hexafluoride

Chlorofluorocarbons — CClIsF (CFC-11), CClzF2 (CFC-12), Cl2FC-CCIF2 (CFC-113) — are
synthetic compounds and have no natural sources. The measurement of CFC
concentrations in groundwater can date that fraction of groundwater recharged from

24 https://water.usgs.gov/lab/3h3he/background/

25 One tritium unit (TU) is equivalent to one tritium atom per 1018 hydrogen atoms. Tritium is also
reported in terms of activity (pico-Curies per liter, pCi/L) or decay (disintegrations per minute per
liter, dpm/L), whereas 1 TU = 7.2 dpm/L = 3.2 pCi/L.
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the 1940s (at on the onset of industrial production) through the mid to late 1990s when
atmospheric concentrations peaked. Sulfur hexafluoride (SFs) is a trace atmospheric
gas but with significant synthetic production beginning in the 1960s for use in high
voltage electrical switches. Unlike CFCs with declining atmospheric mixing ratios,
atmospheric concentrations of SFe continue increase, and therefore can potentially
date post-1990s groundwater. The dating methods and its applications are detailed in
International Atomic Energy Agency (IAEA, 2006), Plummer and Busenberg (2000), and
Ekwurzel and others (1994).

CFCs were first synthesized in 1928 as replacements for the toxic ammonia, methyl
chloride, and sulfur dioxide refrigerants that were in use since the late 1800s.
Commercial production began in 1930 and CFCs gradually replaced older refrigerants
in cooling devices. After the mid-1940s, CFCs became the preferred aerosol
propellants, and were widely used as solvents and degreasers, and as blowing agents
for plastic foam. By the 1950s and 1960s, CFCs were widely used in the air-conditioning
of homes, commercial buildings and automobiles. CFCs are a prime contributor to
stratospheric ozone depletion, and as a result of the Montreal Protocol on Substances
that Deplete the Ozone Layer (an international agreement to phase out production of
CFCs) air mixing ratios of CFC-11, CFC-12 and CFC-113 peaked in the northern
hemisphere in about 1994, 2001 and 1996, respectively. The estimate of the
atmospheric lifetime of CFC-11is 45 + 7 years, 87 £ 17 years for CFC-12, and 100 + 32
years for CFC-113.26

SFs a colorless, odorless, nonflammable, nontoxic, extremely stable gas with excellent
insulating and arc-quenching properties. Its estimated atmospheric lifetime is 800 to
3200 years, and is also stable in reducing groundwater environments. Industrial
production of SFs began in 1953 with the introduction of SFe-filled electrical switches.
The SFe atmospheric mixing ratio has since rapidly increased owing to the following
conditions: (1) its long lifetime in the atmosphere; (2) its low solubility in water; (3) its high
stability in soils and groundwater; and (4) the other lack of natural sinks. SFe is an

26 The atmospheric lifetime, or residence time, of a molecule can be simply thought of as the
time it remains in the atmosphere. [Note: there is a trend to use lifetime when referring to the loss
by a chemical process, and residence time when the loss is by a physical process, but the two
terms are generally interchangeable.] The lifetime of an atmospheric pollutant, such as a CFC,
is the time for the concentration to return to its natural (or baseline) level as a result of either
being converted to another chemical compound or being taken out of the atmosphere via a
sink. Species may have multiple different loss processes, and the combination of these
processes estimates the overall lifetime. For many long-lived species, such as CFCs, loss
processes include photochemical breakdown in the stratosphere, oxidation and deposition
processes in the troposphere, and degradation in the hydrosphere or in soils.

215021 FINAL Springfield Well Report 05-25-18 ML 27



Balance Hydrologics, Inc.

extremely potent greenhouse gas, with the highest value measured for any gas,
estimated to be 23,900 times that of CO2. Because of its low solubility, apparent ages
can be very sensitive to excess air.

Given that the bomb tritium signal has decayed to a point where results can be difficult
to interpret in many groundwater systems, especially in coastal California, CFCs and SFs
results can strengthen the interpretation of tritium results. Our basic approach is to
confirm the recharge of modern water, and water containing measurable CFCs and
SFe is interpreted as modern water, and water not containing measurable CFCs and SFe
is interpreted as pre-modern.

The CFC and SFe results in the groundwater sample collected from the Springfield Well
No. 2 indicate a component of modern (or young) groundwater (see Table 6).

5.3.3 Carbon-14

Like tritium, carbon-14 is formed in the upper atmosphere by interaction with cosmic
rays, and also was formed during above-ground nuclear-weapons testing until the ban
in 1963. Atmospheric carbon-14 is incorporated into carbon dioxide (COz), mixed in the
atmosphere, and distributed in precipitation as a bicarbonate ion. Carbon-14 is
consumed by plants and accumulates in soil, carbonate rocks and minerals. Carbon-
14 is distributed subsurface as bicarbonate and carbonate ions in groundwater
recharge. With a half-life of 5,730 years, carbon-14 dates pre-modern groundwater, on
the order of hundreds to thousands of years. Carbon-14 age estimates can be
complicated with abundance of carbonate minerals or organic material in the aquifer
or recharge areas. Where chemical complications are minimal (such as at the
Springfield well site), groundwater dates with a +/- 20 percent accuracy may be
possible, otherwise estimates may easily have an error band of roughly 100 percent
(Davis and Bentley. 1982). Carbon-14 results indicated pre-modern groundwater
fraction recharged approximately 2,300 years before present. This result is in line with
published results in the Springfield area (see Section 5.1 and results from Hanson’s (2003)
PV-4A sample).

5.3.4 Radiogenic Helium

The subsurface accumulation of “He is from the decay of heavy radionuclides in the
earth’s crust — primarily uranium (U) and thorium (Th) decay — and known as ‘radiogenic
helium’ or ‘terrigenic helium’. Itincreases in groundwater with time, and hence
increases along a groundwater flow path. However, the newly formed “He resides in
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solid material and the rate at which is diffuses into groundwater is not well known, and
thus precise age dating is not possible. Similar to Carbon-14, the method dates pre-
modern groundwater, on the order of hundreds to thousands of years. Groundwater
with a subsurface residence time greater than a few hundred years usually contains
detectable radiogenic helium.

The problem to define the radiogenic helium concentration at the time of groundwater
recharge is complex and based on the measurement of noble gases in groundwater.
Noble gas derived parameters (recharge temperature, excess air, terrigenic helium-4,
terrigenic helium isotope ratio and tritiogenic helium-3) were calculated using the
unfractionated excess air (UA) model, simplest excess-air model. The calculation of
radiogenic helium in the Springfield Well No. 2 sample was inconclusive and did not
confirm the presence of pre-modern water.

5.3.5 Noble Gases

The solubility of the noble gases (He, Ne, Ar, Kr, and Xe) in water vary as a function of
temperature and pressure. The concentrations of noble gases in groundwater should,
therefore, reflect the surface temperature at the time of groundwater recharge,
provided that recharge is reasonably rapid and goes directly to the aquifer. Water
table temperatures inferred from dissolved noble gas concentrations (noble-gas
temperatures, NGT) are useful as a quantitative proxy for air temperature change since
the last glacial maximum (Cey and others, 2009). The result of the noble-gas recharge
temperature was 13.3°C (56°F), similar to current recharge temperatures. As with most
groundwater, water temperatures approximate the mean annual air temperature for
the region. The mean annual average air temperature at the Castroville CIMIS station
#19is 11.7°C (53.1°F).?” The higher noble-gas recharge temperature corresponds to the
geothermal gradient of 25°C per 1000 meters (or about 1°F per 75 ft), as well as
uncertainties related to the calculation of the noble-gas recharge temperature.

The concentrations of noble gases in groundwater are also used to estimate the
quantity of ‘excess air’ — air bubbles entrained during recharge and fluctuations in the
water table that subsequently dissolve at depth in groundwater. The concentration of
excess air provides valuable information about the recharge process, and is an
important consideration when calculating the tritium-helium age, as well as

27 http://www.cimis.water.ca.gov/UserControls/Reports/MonthlyReportViewer.aspx
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groundwater age using CFCs and SFs. Excess air was calculated at 33 percent of
equilibrium Neon equilibrium at the noble-gas recharge temperature.

5.3.6  Stable Isotopes of Water

The two stable isotopes of hydrogen (*H and 2H) and the three stable isotopes of
oxygen (360, 170, and 180) are frequently used to help understand the origin and
movement and groundwater. Oxygen-18 and hydrogen-2 (deuterium) are heavy
isotopes?® and their relative abundances in water change slightly (or fractionate) during
physical phase change processes such as evaporation, condensation, and snowmelt.
They are either enriched or depleted based the greater energy required to break the
hydrogen bonds of heavy isotopes than water containing lighter isotopes (and
consequently, they will react more slowly). Heavy isotopes, therefore, are enriched in
the more condensed phases. Water with a higher deuterium and oxygen-18 content is
generally found near the coast, at low elevations, in warm rains, and in water which has
undergone partial evaporation. Lower deuterium and oxygen-18 content (i.e., greater
negative values) is found inland, at higher elevations, in cooler climates, and in
evaporated water. The stable isotopes of water plot within the range of coastal waters
under current climatic conditions (Figure 25).

At a given coastal location where there are no imported Sierran waters (such as from
Hetch Hetchy) to confound results and a negligible groundwater flow gradient, stable
isotopes of water may support a conclusion of pre-modern groundwater recharged
during a colder climate. This was the case of coastal groundwater sample (PV-3D) in
the Pajaro Groundwater Basin (Hanson, 2003a, b). These results are shown in Figure 25,
as an example.

The relationship of 580 to 3?H is known as the meteoric (or meteorological) water line
(MWL). If a local meteoric water line (LMWL) is not available (reflecting local variations
in climate, rainfall seasonality, and geography), it is common practice to use the global
meteoric water line (GMWL) as a reference against which to compare sampling results.
Departures from the GMWL can be caused by evaporation (known as an evaporation
line), deuterium excess (from re-evaporation and precipitation of terrestrial water),

28 |sotopes are atoms of the same element that have different numbers of neutrons, thus have
different masses. Deuterium (2H) has one neutron and one proton, and is approximately equal
to twice the mass of protium (*H). All isotopes of oxygen have eight protons but an oxygen atom
with a mass of 18 (180) has 2 more neutrons than oxygen with a mass of 16 (160). Oxygen-18 and
deuterium occur in water at abundances of 0.204% of all oxygen atoms and 0.015% of all
hydrogen atoms, respectively.
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seawater intrusion, and groundwater reaction with minerals. Figure 25 shows a
seawater mixing line as well as the global meteoric water line.
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6. CONCLUSIONS AND RECOMMENDATIONS

The Pajaro/Sunny Mesa Community Services District (District) has acquired grant funding
to evaluate alternatives to replace the source well (Springfield Well No. 1) for the
Springfield community water system, which is contaminated with nitrate and seawater.
The Springfield Well No. 1 is located a little over a mile from the coast and from the
Elkhorn Slough, at an elevation of 19 feet above sea level (ft asl). It draws groundwater
from a depth of 122 to 172 feet below ground surface (ft bgs), from a zone
demonstrated to be intruded with seawater across the area. The well is surrounded
with agricultural fields in sandy soils, within a gently sloping shallow swale draining to
McClusky Slough, and subject flooding and recharge from agricultural drainage. Both
seawater and agricultural drainage are likely sources of contamination to the existing
well.

The preferred alternative to replace the Springfield Well No. 1 with a new well
(Springfield Well No. 2) at a site approximately 3,500 feet northeast from the existing
well, at the northeast corner of the discontinued Moss Landing Middle School. Another
alternative proposed is to install a new well deeper at the Springfield Well No. 1 site.
Springfield Well No. 2 is further from the ocean but closer to the Elkhorn Slough than
Springfield Well No. 1, and at an elevation 142 ft asl, rather than 19 ft asl. During drilling
of Springfield Well No. 2 in November 2017 to a depth of 600 ft bgs, the geophysical
logging indicated water-quality conditions similar to the favorable conditions measured
at a test hole drilled at the site in 2008, thus supporting completion of the test well.

The Springfield Well No. 2 was completed to a depth of 600 feet with an 8-inch
diameter PVC casing, with 100 feet of screen casing from 490 to 590 feet (an elevation
from -348 to -448 feet), and with a 470-ft cement seal from the surface. Subsequent
yield testing (a step-drawdown test and a constant-rate pumping and recovery test)
and water-quality sampling confirmed that the Springfield Well No. 2 is suitable for use
as a new water-supply source well. In addition, the well site is not prone to flooding,
and water storage at the site would be at a higher elevation than at the Springfield
Well No. 1 site, providing head to the distribution system.

The two project sites are located within the southern portion of Springfield subarea of
the Pajaro Valley Groundwater Basin. Primary aquifers within the basin are found in the
Aromas Sands and overlying alluvial deposits. The Aromas Sands have a complex
depositional history and are composed of well-layered marine and terrestrial coarse-
grained deposits separated by extensive fine-grained deposits. Coarse-grained
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deposits persist over large areas and control the depth of well pumping. The fine-
grained deposits potentially restrict vertical movement of groundwater, though their
discontinuous extent, particularly in the Springfield area, may allow for vertical flow of
local rainfall recharge through and around these aquitards. In fact, drawdown data
from the 9-hour constant-rate pumping test indicated vertical seepage from overlying
beds. Thicker segments of fine-grained deposits interbedded with sand layer are found
south and east of the project sites, related to the Elkhorn Slough, and west of the site
along the coast. Although the Aromas Sands are complexly layered, the deposits have
been generally grouped as lower and upper aquifers, separated by a defined fine-
grained layer, and an overlying alluvial aquifer. This geologic framework is generally
applicable at both project sites.

Seawater intrusion across the Springfield subarea is fundamentally related to a chronic
storage depletion from groundwater pumping drawing water levels below minimum
levels required to inhibit seawater intrusion. Two forms of seawater intrusion have been
identified:

1) A-relatively shallow, pumping-induced intrusion in the upper Aromas Sands and
alluvial aquifer. Attempts to mitigate seawater intrusion by reducing
groundwater pumping have shown success, though generally not effective
during dry years when alternative supplies are limited and groundwater pumping
increased.

2) A base of natural groundwater intrusion dated as old seawater is related to the
difference in specific gravities between fresh and saline water. Based on
geophysical logs and water-quality data related to the logs, old seawater can
be assumed in the Springfield subarea below depths of 700 to 800 ft bgs.

In general, the Springfield Well No. 2 draws on fresh groundwater potentially found
between the two forms of seawater intrusion. The groundwater at these depths has
generally been characterized as “old fresh groundwater”, dated with a sample
collected from the well to have been recharged 2,300 years before present. The
groundwater sample from the well was also found to contain modern (<60 years)
groundwater. The well draws groundwater from an elevation from 348 to 448 feet
below sea level. With pumping, it is reasonable to assume a fair likelihood for this
deeper groundwater to be intruded with seawater, particularly if the groundwater flow
is largely vertically confined. Results from the 9-hour constant rate pumping test at 400
gpm indicated vertical leakage from overlying beds, which is consistent with the
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depositional history and geologic framework of the aquifers, and thus suggest that
areal recharge may be significant. The existing extent of intrusion in the zone of deep
fresh groundwater is uncertain and likely variable spatially. Based on geophysical logs,
inland areas and areas in the southern portion of the Springfield subarea would seem to
be less intruded with seawater, which corresponds with water quality results from the
Springfield Well No. 2.

The key to managing the source aquifer as a renewable resource is to develop an
understanding of recharge. Generally speaking, groundwater is not a sustainable
resource, unless extraction is balanced by recharge, and identifying the sources of
recharge and flow to a well is critical for sustainable groundwater management.
Recharge is particularly relevant at both project sites because they are situated in an
area sensitive to seawater intrusion and contamination from overlying agricultural
chemicals. Preliminary calculations suggest that the general size of Springfield area
surrounding the Springfield Well No. 2 is of a reasonable magnitude that areal recharge
may potentially compensate pumping at the proposed 43 gpm average day demand
for the expanded Springfield water system. It is also known that the Pajaro River
recharges the groundwater basin, though other pumpers between the river and the
project sites limit this source of recharge.

In conclusion, based on the evidence presented in this report, the Springfield Well No. 2
is suitable for use as a new source well for the Springfield public water system.
Preliminary area-of-influence calculations suggest (with a high degree of uncertainty)
that it may continue to be suitable for many decades (and possibly more) if pumped at
the proposed 43 gpm average day demand. The well, however, has a yield that far
exceeds demand requirements for the expanded water system, which thus has an
inherent risk and tendency to over-pump the aquifer. In this regard, we recommend
(a) developing a monitoring program to help guide the use of the well with a goal to
better understand recharge rates sources to the well, and (b) frequent collaboration
with Pajaro Valley Water Management Agency on results of their groundwater quality
monitoring in the Springfield area and the state of their Coastal Distribution System
(CDS) delivery of supplemental water to the Springfield area.

Little water-quality information is available specifically at depth at the Springfield Well
No. 1 site. However, based on information assembled in this report, evaluating
groundwater conditions by drilling and e-logging a pilot hole, and completing and
testing a well deeper at the Springfield Well No. 1 site, would be a reasonable
approach and may be potentially productive, if the need arises.
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7. GENERAL LIMITATIONS

Balance Hydrologics has prepared this memo for the client’s exclusive use on this
particular project. It was prepared in general accordance with the accepted standard
of practice existing in California and Nevada at the time the investigation was
performed. No other warranties, expressed or implied, are made.

This preliminary evaluation is based in large part on work performed by experts and
contractors in related fields, information provided by the client, and upon
hydrogeologic reference values commonly used in the area or developed by sources
generally held to be reliable, such as geologic and isohyetal maps. We have not
independently verified their validity, accuracy or representativeness to this or other sites.
If readers are aware of additional data, observations, conditions, or forthcoming
changes to the bases of our decisions, please let us know at the first opportunity, such
that this report may be revised.

It should be recognized that interpretation and evaluation of subsurface conditions is a
difficult and inexact art. Judgment leading to conclusions and recommendations
presented above were partially based on existing information and personal
communications during drought conditions, which in total represent an incomplete
picture of the site. Data collected for this study have shown intraformational variability
in texture that greater than previously thought, probably because textural variability
had not been specifically sought in the larger-scale regional studies. More extensive
studies can substantially reduce some of the uncertainties associated with such
guestions. If the client wishes to reduce the uncertainty beyond the level associated
with this study, Balance should be notified for additional consultation.
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Table 1. Groundwater pumped from the Springfield water system well, 2009 to 2018, Monterey County, California.

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Average Maximum

(gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons) (gallons)
January 335,852 422,620 573,716 471,988 454,784 569,976 531,828 552,099 563,992 617,848 509,470 617,848
February 299,200 401,676 513,876 381,480 418,132 471,240 487,696 433,990 429,726 449,548 428,656 513,876
March 394,196 382,976 509,388 372,504 463,012 534,820 584,936 620,092 685,168 628,320 517,541 685,168
April 539,308 421,124 554,268 397,188 454,784 536,316 557,260 504,152 476,326 570,724 501,145 570,724
May 483,956 442,816 639,540 467,500 673,948 605,132 523,600 514,624 706,112 na 561,914 706,112
June 494,428 648,516 559,504 546,788 552,024 682,924 604,384 676,416 774,928 na 615,546 774,928
July 601,392 599,896 597,652 588,676 667,964 657,492 534,072 606,852 721,072 na 619,452 721,072
August 586,432 568,480 602,888 586,432 634,304 594,660 585,684 670,806 620,765 na 605,606 670,806
September 543,796 572,220 548,284 523,600 699,380 513,876 634,304 699,305 878,975 na 623,749 878,975
October 512,380 531,080 499,664 628,320 540,056 559,504 526,667 560,925 734,536 na 565,904 734,536
November 558,756 617,848 454,036 442,068 537,812 550,378 412,597 624,580 640,288 na 537,596 640,288
December 463,760 501,908 428,604 485,452 609,620 520,758 455,532 526,966 576,708 na 507,701 609,620
Total Annual Demand 5,813,456 6,111,160 6,481,420 5,891,996 6,705,820 6,797,076 6,438,560 6,990,807 7,808,596 incomplete 6,594,280 7,808,596
Average Day Demand (ADD) 15,927 16,743 17,757 16,098 18,372 18,622 17,640 19,101 21,393 incomplete 18,054 21,393
ADD Per Capita ! 80 84 89 80 92 93 88 96 107 incomplete 90 107
ADD Per Connection 468 492 522 473 540 548 519 562 629 incomplete 531 629
Average Continuous Rate (gpm) 11.1 11.6 12.3 11.2 12.8 12.9 12.2 13.3 14.9 incomplete 12.5 14.9
Max Month July June May October  September June September August September  incomplete -- -
Max Day Date na na 5/10/11 10/3/12 9/23/13 3/25/14 6/17/15 6/15/16 7/5/15 incomplete -- -
Max Day Demand (MDD) na na 28,424 25,058 26,928 34,932 26,255 42,150 35,156 incomplete 31,272 42,150
MDD Per Connection > - - 836 737 792 1,027 772 1,240 1,034 incomplete 920 1,240
Max Day Rate (gpm) na na 19.7 17.4 18.7 24.3 18.2 29.3 24.4 incomplete 21.7 29.3

Notes:

1. The Average Daily Demand Per Capita assumes a total of 200 consumers.

2. The Average Daily Demand per Connection assumes 34 connections.

3. Data source: Metered results reported by Pajaro/Sunny Mesa Community Services District.

Springfield Water Pumped 2009-2018.xlsx, Table 1
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Table 2. Summary of yield test calculations, Springfield Well #2 well,
Pajaro / Sunny Mesa CSD, Monterey County, CA

Step Test Constant-Rate Test
(12/19/2017) (2/21/2018)
Step 1 Step 2 Pumping Recovery

Total depth (feet bgs) 600 600 600 600
Depth to bottom of confined aquifer, (feet bgs) 375 375 375 375
Pumping duration (hours) 3.17 2.83 9 9
Pumping rate, Q (gpm) 328 425 400 400
Drawdown at end of pumping, s (feet) 34.7 48.9 43.4 --
Recovery at 9 hours (ft) -- -- -- 42.6
Percent recovery -- -- -- 98%
Estimated 24-hr drawdown, s (feet) -- -- 45.6 --
24-hr specific capacity, Cs=Q/s (gpm/ft) -- -- 8.8 --
Drawdown slope, s 4 4 4 4.4
Transmissivity, T (gpd/ft) ™ 21648 28050 26400 24000
Aquifer thickness, b (ft) & 225 225 225 225
Hydraulic conductivity, K=T/b (gpd/ftz) 96 125 117 107
Hydraulic conductivity, K (cm/s) 4.5E-03 5.9E-03 5.5E-03 5.0E-03
Well efficiency

Theoretical specific capacity, Cs (gpm/ft) % - 13.2 12.0

Efficiency, E = CS(4.n) / CS(theoretical) -- -- 66% 73%

s/Q (ft/gpm) 0.106 0.115 - -

slope, C -- -- 9.47E-05 --

intercept, B -- -- 7.48E-02 --

Percentage of head loss attributed to laminar flow, L, = BQ/(BQ+CQ?) -- -- 66% --

Notes:

1. Method assumes (@) full penetration of the aquifer, and perhaps more importantly, (b) the hydraulic conductivity ("permeability") of
the shallow and deeper zones are similar (homogeneous conditions), and (c) the hydraulic conductivity is the same in all directions
(isotropic conditions). Although the assumptions are never strictly met in any natural aquifer system, they are commonly suitable to
roughly estimate bulk aquifer properties. Results seem reasonable for comparative purposes despite marked geologic differences.

2. The relationship of aquifer transmissivity (T) to specific capacity (Cs) is found in Appendix 16.D of Driscoll (1983) or p. 128 of DWR

Bulletin No. 118-2 (June 1974).
3. Aquifer thickness, b = well depth - bottom of confining clay

4. Well efficiency, E, is the ratio of the theoretical drawdown (assuming no turbulence) to the actual drawdown in the well.

215021 Springfield well test_2-21-18_(20180408).xlsx, T calcs
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radius of influence well2.xlIsx, radius of influence

Table 3. Estimated radius of influence of pumping Springfield Well No. 2,
Pajaro / Sunny Mesa CSD, Monterey County, California.

Case A. Constant-rate pumping test at 400 gpm (7 hours)

Given: Transmissivity, T 24000 gpd/ft 3208 f[Z/day
Storativity, S 0.0015 selected to match drawdown at perimeter of the
16-inch drill hole with theoretical drawdow
Pumping rate, Q 400 gpm 0.89 cfs
Pumping duration, t 0.29 days 7 hours
Drawdown in well 43.37 ft pumping test data
Well efficiency 66% pumping test result
Theoretical drawdown 28.62 ft at perimeter of the 16-inch drill hole

at 100% efficiency
Find: drawdown, s(r,t):

Distance from well Drawdown
r (ft) u=(1.87*r**S)/(T*t) W(u) s max (ft) = (264*Q/T) * W(u)
0.67 1.8E-07 6.50 28.59 radius of 16-inch diameter drill hole
5 1.0E-05 4.75 20.89
10 4.0E-05 4.15 18.24
50 1.0E-03 2.75 12.09
100 4.0E-03 2.15 9.44
440 7.8E-02 0.86 3.78 Hawkins well
700 2.0E-01 0.46 2.01 School well
1500 9.0E-01 -0.21 0.00 Rocha well
3000 3.6E+00 -0.81 0.00 Elkhorn Slough

Case B. Dry-seasson pumping at 43 gpm (60 days)

Given: Transmissivity, T 24000 gpd/ft 3208 ft’/day
Storativity, S 0.0015
Pumping rate, Q 43 gpm 0.10 cfs
Pumping duration, 1 60 days
Find: drawdown, s(r,t):
Distance from well Drawdown
r (ft) u=(1.87*r**S)/(T*t) W(u) s max (ft) = (264*Q/T) * W(u)
0.67 8.7E-10 8.81 4.17 radius of well casing
5 4.9E-08 7.06 3.34
10 1.9E-07 6.46 3.06
50 4.9E-06 5.06 2.39
100 1.9E-05 4.46 211
440 3.8E-04 3.17 1.50 Hawkins well
700 9.5E-04 2.77 1.31 School well
1500 4.4E-03 211 1.00 Rocha well
3000 1.8E-02 151 0.71 Elkhorn Slough
Method:

Theoretical drawdown was calculated using Cooper and Jacob modified nonequilibrium Theis equation
(Driscoll, F.G., 1986, Groundwater and Wells, 2nd Ed., p. 219).
The modified nonequilibrium equation is valid for values of u less than about 0.05, otherwise values are approximate.
Theis' nonequilibrium equation is based on the following assumptions:
a) The water-bearing formation is uniform in character and the hydraulic conductivity is the same in all directions.
b) The formation is uniform in thickness and infinite in areal extent.
¢) The formation receives no recharge from any source.
d) The pumped well penetrates, and receives water from, the full thickness of the water-bearing formation.
e) The water removed from storage is discharged instantaneously when the head is lowered.
f) The pumping well is 100 percent efficient.
g) All water removed from the well comes from aquifer storage.
h) Laminar flow exists throughout the well and aquifer.
i) The water table or potentiometric surface has no slope.

Notes:
1. The modified nonequilibrium equation is valid for values of u less than about 0.05, otherwise values are approximate.
2. Transmissivity (T) estimated from 9-hour constant-rate pumping test at 400 gpm and recovery results.

©2018 Balance Hydrologics, Inc.



Table 4. Parameters and assumptions for area of influence calculations,
Springfield water system, Pajaro / Sunny Mesa CSD, Monterey County, CA.

Scenario Average Day Demand Average Day Demand Average Day Demand
steady state flow steady state flow transient flow
no recharge areal recharge at ADD rate no recharge
Well pumping (gpm)
Springfield Well No.1 43 43 43
Springfield Well No.2 0 0 0
Software
Graphical user interface AquiferWin32 v.5 AquiferWin32 v.5 AquiferWin32 v.5
Analytical solver ! WinFlow WinFlow WinFlow
Simulation 2-D steady state 2-D steady state 2-D transient flow
Aquifer parameters 3
Aquifer top (ft) (confining clay) -375 -375 -375
Aquifer bottom (ft) (bottom of well) -600 -600 -600
Porosity 0.2 0.2 0.2
Hydraulic parameters 3
Hydraulic conductivity (gpd/ft’) 106 106 106
Storage coefficient 0.0015 0.0015 0.0015
Leakage factor (ft) 0 0 0
Base map N
Origin X (ft) 0 0 0
Origin Y (ft) 0 0 0
Height (ft) 30344 30344 30344
Width (ft) 32137 32137 32137
Contour window
Origin X (ft) 10000 10000 10000
Origin Y (ft) 9000 9000 9000
Height (ft) 15000 15000 15000
Width (ft) 14000 14000 14000
Reference head (green arrow on figures) >
Head (ft of water) 0 0 0
Gradient 0 0 0
Angle from x-axis (E=0; N=90) 0 0 0
X location (ft from lower left corner) 28930.5 28930.5 28930.5
Y location (ft from lower left corner) 3928.05 3928.05 3928.05
Areal recharge
Radii of oval around well (ft) 0 R1=6000, R2=8000 0
Recharge area (sq ft) 0 150796447 0
Rate (ft per day) 0 0.000055343 0
Target drawdown results 60 days 60 years
Rocha Well (ft) 1.01 0.08 1.00 2.22
School Well (ft) 1.33 0.38 1.32 2.54
Hawkins Well (ft) 1.51 0.56 1.50 2.72

Notes:

1. The WinFlow Solver simulates two dimensional steady-state and transient groundwater flow. The steady-state module simulates groundwater flow in a
horizontal plane using analytical functions developed by Strack (1989). The transient module uses equations developed by Neuman (1972) for unconfined
aquifers.

2. Nominal values based on available information.

3. Values based on step test and 9-hr constant-rate test.

4. USGS 7.5 minute topographic quadrangle maps Moss Landing, CA and Prundale, CA.

5. The reference head defines a point where the head an hydraulic gradient is known. In the steady-state model, the reference head is always constant
and never changes during simulations.

215021_gw_modeling.xIsx, parameters and assumptions (2) ©2018 Balance Hydrologics, Inc.



Summary of water-quality results of groundwater samples collected from the Springfield Well No. 2,

Table 5

Pajaro / Sunny Mesa Community Services District, Monterey County, California.

215021_wq_sampling.xIsx, analytical results

Table 5, Page 1 of 5

PARAMETER UNITS RL MCL LABORATORY RESULTS
Test Hole Completed Springfield Well #2

DESCRIPTORS

Sample 1.D. -- -- -- Test Hole Well #2 Well #2 Well #2 Well #2

Latitude (GoogleEarth, WGS84) deg min sec - - 37.162214  37.162214 37.162214 37.162214 37.162214

Longitude (GoogleEarth, WGS84) deg min sec -- -- -122.011046|-122.011046 | -122.011046 @ -122.011046 @ -122.011046

Ground elevation (GoogleEarth, WGS84) feet -- -- 142 142 142 142 142

Lab used -- - - Soil Control | Soil Control | BSK Associates | Pace Analytical BSK Associates

Lab number - - - 8070803-01 7120730-01 A7L2428 30240447 A8B2807

Sample collected by -- -- -- rs ap ap ap ap

Field filtered (for acid-preserved samples) -- -- -- no yes yes yes yes
FIELD MEASUREMENTS

Date MM/DD/YY 7/28/2008 | 12/19/2017 12/19/2017 12/19/2017 2/21/2018

Time HH:MM 11:45 17:00 16:25 16:25 18:37

Pumping rate gpm -- -- 425 425 425 410

Pumping duration hours 4 4 4 9

Specific conductance (@ 25°C) umhos/cm 657 657 657 659

Conductance (@ field temp) umhos/cm 695 695 695 691

Temperature deg C 22 22 22 22.5
WATER QUALITY INDICATORS

Alkalinity (total) mg/L CaCO3 2 -- 220 240

Hardness (total) mg/L CaCO3 5 -- 220 250

Hydroxide mg/L CaCO3 2 -- 0 0

pH pH Units 0.1 -- 8.2 7.8

Specific conductance (@ 25°C) umhos/cm 1 900/1600 570 700 690

Total dissolved solids (TDS) mg/L 10 500/1000 370 410

TDS/SC - - - 0.65 0.59

Color color units 5 15 12 0

Odor threshold at 60°C TON 1 3 0 0

Turbidity NTU 0.02 5 94 0.1
GENERAL MINERALS

Bicarbonate (as CaCO3) mg/L -- -- 221 246

Bicarbonate (HCO3) mg/L 2 - 270 300

Calcium (Ca) mg/L 0.5 -- 43 41

Carbonate (as CaCO3) mg/L -- -- 0 0

Carbonate (CO3) mg/L 2 -- 0 0

Chloride (CI) mg/L 1 250/500 40 55

Magnesium (Mg) mg/L 0.5 -- 27 35

©2018 Balance Hydrologics, Inc.




Table 5

PARAMETER UNITS RL MCL LABORATORY RESULTS
Test Hole Completed Springfield Well #2
Potassium (K) mg/L 0.5 -- 2.5 2.5
Sodium (Na) mg/L 0.5 -- 51 51
Sulfate (SO4) mg/L 1 250/500 33 54
Major Cations (Ca+Mg+K+Na) megq/L -- -- 6.65 7.21
Major Anions (HCO3+CO3+CI|+S04) megq/L -- -- 6.24 7.59
lon Balance (Cations/Anions) -- - -- 1.07 0.95
TITLE 22 PRIMARY STANDARDS, INORGANIC
Aluminum (Al) mg/L 0.05 1 4.6 0
Antimony (Sb) mg/L 0.006 0.006 0 0
Arsenic (As) mg/L 0.002 0.010 0 0
Barium (Ba) mg/L 0.1 1 0 0
Beryllium (Be) mg/L 0.001 0.004 0 0
Cadmium (Cd) mg/L 0.001 0.005 0 0
Chromium (Cr) mg/L 0.001 0.05 0.016 0.0073
Copper (Cu) mg/L 0.05 1.0/1.3 0 0
Cyanide (CN) (total) mg/L 0.1 0.2 0 0
Fluoride (F) mg/L 0.1 2 0.14 0.15
Lead (Pb) mg/L 0.005 0.015 0 0
Mercury (Hg) mg/L 0.001 0.002 0 0
Nickel (Ni) mg/L 0.01 0.1 0.013 0
Nitrate as (NO3) mg/L 1 45 49 0.53
Nitrate as (N) mg/L 0.1 10 1.11 0.12
Nitrite (as N) mg/L 0.1 1 0 0
Nitrate + Nitrite (as N) mg/L 0.1 10 11 0.12
Selenium (Se) mg/L 0.005 0.05 0 0
Thallium (TI) mg/L 0.001 0.002 0 0
TITLE 22 SECONDARY STANDARDS, INORGANIC
Iron (Fe) mg/L 0.05 0.3 7.9 0
Manganese (Mn) mg/L 0.02 0.05 0.18 0
Sliver (Ag) mg/L 0.01 0.1 0 0
Zinc (Zn) mg/L 0.05 5 0.13 0
OTHER CONSTITUENTS
Boron (B) mg/L 0.1 -- 0.17 0.27
MBAS (surfactants) mg/L 0.025 0.5 0 0
Perchlorate (ClO4-) ug/L 2 1.0/6.0 0
Hexavalent Chromium (Cr6) ug/L 0.05 - 6.6

215021_wq_sampling.xIsx, analytical results
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Table 5

PARAMETER UNITS RL MCL LABORATORY RESULTS
Test Hole Completed Springfield Well #2

RADIONUCLIDES \ \

Gross Alpha pCi/L 0.758 (MDA95) 15 2.52 +/- 0.291 (MDA95=1.06)

Radium-228 pCi/L 0.821 (MDC) 5 0.549 +/- 0.322 (MDC=0.616)
Chlorinated Acid Herbicides by GC-ECD (EPA 515.4)

2,45-T ug/L 1 0

2,4,5-TP (Silvex) ug/L 1 0

2,4-D ug/L 10 0

Bentazon ug/L 2 0

Dalapon ug/L 10 0

Dicamba ug/L 105 0

Dinoseb ug/L 2 0

Pentachlorophenol ug/L 0.2 0

Picloram ug/L 1 0

Surrogate: DCPAA Acceptable range: 70-130 % 94%

Volatile Organics by GC-MS (EPA 524.2)

1,3-Dichloropropane
1,4-Dichlorobenzene
2,2-Dichloropropane
2-Butanone
2-Chlorotoluene
2-Hexanone
4-Chlorotoluene
4-Methyl-2-Pentanone
Acetone

Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane

215021_wq_sampling.xIsx, analytical results

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

0.5
0.5
0.5
5
0.5
10
0.5
5
10
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
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Table 5

PARAMETER UNITS RL MCL LABORATORY RESULTS
Test Hole Completed Springfield Well #2
Dichloromethane ug/L 0.5 0
Di-isopropyl ether (DIPE) ug/L 3 0
Ethyl tert-Butyl Ether (ETBE) ug/L 0.5 0
Ethylbenzene ug/L 0.5 0
Hexachlorobutadiene ug/L 0.5 0
Isopropylbenzene ug/L 0.5 0
m,p-Xylenes ug/L 0.5 0
Methyl-t-butyl ether (MTBE) ug/L 0.5 0
Naphthalene ug/L 0.5 0
n-Butylbenzene ug/L 0.5 0
n-Propylbenzene ug/L 0.5 0
0-Xylene ug/L 0.5 0
para-lsopropyltoluene ug/L 0.5 0
sec-Butylbenzene ug/L 0.5 0
Styrene ug/L 0.5 0
tert-Amyl Methyl Ether (TAME) ug/L 3 0
tert-Butyl alcohol (TBA) ug/L 2 0
tert-Butylbenzene ug/L 0.5 0
Tetrachloroethene (PCE) ug/L 0.5 0
Toluene ug/L 0.5 0.63
trans-1,2-Dichloroethene ug/L 0.5 0
trans-1,3-Dichloropropene ug/L 0.5 0
Trichloroethene (TCE) ug/L 0.5 0
Trichlorofluoromethane ug/L 5 0
Vinyl Chloride ug/L 0.5 0
Surrogate: 1,2-Dichlorobenzene-d4 Acceptable range: 70-130 % 104%
Surrogate: Bromofluorobenzene Acceptable range: 70-130 % 105%
Total 1,3-Dichloropropene ug/L 0.5 0
Total Trihalomethanes ug/L 0.5 0
Total Xylenes ug/L 0.5 0
Semi-Volatile Organics by GC-MS (EPA 525.3)

Alachlor ug/L 1 0
Atrazine ug/L 0.5 0
Benzo(a)pyrene ug/L 0.1 0
Bis(2-ethylhexyl) adipate ug/L 3 0
Bis(2-ethylhexyl) phthalate ug/L 3 0
Bromacil ug/L 10 0
Butachlor ug/L 0.38 0
Diazinon ug/L 0.25 0
Dimethoate ug/L 10 0
Metolachlor ug/L 0.5 0

215021_wq_sampling.xIsx, analytical results
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Table 5

Observer key: gp = Gustavo Porras (Balance Hydrologics); rs = Rodney Schmidt (Pajaro Sunny Mesa)
RL = lab reporting limit, a level down to which can be quantified with reliability; a result below this level is shown as 0 or not detected; blank value = not tested
MCL = California Title 22 Maximum Contaminant Level as listed by California Administrative Code, Title 22.
Bold red font indicates a laboratory result exceeding its MCL.
MDA95 = minimal detectable activity; MDC = minimal detectable concentration

215021_wq_sampling.xIsx, analytical results
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PARAMETER UNITS RL MCL LABORATORY RESULTS
Test Hole Completed Springfield Well #2
Metribuzin ug/L 0.5 0
Molinate ug/L 2 0
Propachlor ug/L 0.5 0
Simazine ug/L 1 0
Thiobencarb ug/L 1 0
Surrogate: 1,3-Dimethyl-2-nitrobenzene Acceptable range: 70-130 % 108%
Surrogate: Benzo(a)pyrene-d12 Acceptable range: 70-130 % 123%
Surrogate: Triphenyl Phosphate Acceptable range: 70-130 % 100%
Carbamates by HPLC (EPA 531.1)
3-Hydroxycarbofuran ug/L 3 0
Aldicarb ug/L 3 0
Aldicarb Sulfone ug/L 2 0
Aldicarb Sulfoxide ug/L 3 0
Carbaryl ug/L 5 0
Carbofuran ug/L 5 0
Methomyl ug/L 2 0
Oxamyl ug/L 20 0
Diquat by HPLC (EPA 549.2)
Diquat ug/L 4 0
NOTES
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Table 6

Results for age-dating analyses of groundwater samples
collected from the Springfield Well No. 2,
Pajaro / Sunny Mesa Community Services District,
Monterey County, California

Sample location
Latitude (GoogleEarth, WGS84)
Longitude (GoogleEarth, WGS84)

Ground surface elevation (GoogleEarth, WGS84)

Well depth (ft)

Aquifer type

Sample date

Sampled by

Well use (gpm)

Depth to water (ft)

Specific conductance (umhos/cm at 25°C)
Water temperature (°C)

Laboratory used

Springfield Well No. 2
36.837933°N
121.768676°W
142
600
Pleistocene Aromas Sands Formation
12/19/2017
Balance
425 (end of step test)
195
700
22
U. Waterloo (isotopes, C14)
U. Utah (CFCs, SF6, tritium, noble gases)

Stable isotope ratios

5°H (per mil) -40.49 (repeat -40.52)
5'%0 (per mil) -6.44 (repeat -6.59)
8°C (per mil) -16.00 (-15.66)
Carbon-14 + CSU (percent modern carbon)m 66.09 £ 0.24
Uncorrected radiocarbon age (years BP)m 3,300
Corrected radiocarbon age (years BP)B] 2,300
Tritium result™
Tritium activity + CSU (pCi/L) 0.15+ 0.08
Tritium Units (TU) 0.05% 0.02

Initial tritium estimate at recharge[S]
Tritium activity £ CSU (pCi/L)
Tritium Units (TU)

Tritium/Helium-3 age (years)

Dissolved noble gases

calculation not possible
calculation not possible
Pre-modern (>60 yrs)

Argon (cm’STP/g) 4.27E-04
Helium-3/Helium-4 (R) 1.23E-06
Helium-4 (cm’STP/g) 6.14E-08
Krypton (cm>STP/g) 8.67E-08
Neon (cm>STP/g) 2.61E-07
Xenon (cmSTP/g) 1.21E-08
Excess Air (% of equil. Ne)[G] 33%
Radiogenic helium (% of equil. He)m 0%
Radiogenic helium age (years) 0
Noble-gas recharge temperature (°C)[8] 13.3
Chlorofluorocarbons!®
CFC-11 (pptv) 128
CFC-12 (pptv) 137
CFC-113 (pptv) 12.8
CFC-11 (piston-flow model recharge year) 1976
CFC-12 (piston-flow model recharge year) 1970
CFC-113 (piston-flow model recharge year) 1975
Sulfur hexafluoride™
SF6 (pptv) 2.05
SF6 (piston-flow model recharge year) 1988

Table 6, Page 1 of 2
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Table 6

Results for age-dating analyses of groundwater samples
collected from the Springfield Well No. 2,
Pajaro / Sunny Mesa Community Services District,
Monterey County, California

Notes:

[1] C-14 measurements are normalized to -25 permil using 8¢ values to correct for fractionation by
photosynthesis.

[2] RCAge (years BP) = -8033*LN(PMC/100) - (year sampled - 1950)/1.03; where -8033 represents the mean
lifetime of Carbon-14 (Stuiver and Polach, 1977) and 0 BP = 1950 AD.

[3] The half-life of C-14 is 5,730 yrs. Assuming only radioactive decay of 100 pmc in the recharging
groundwater and neglecting geochemical reactions that occur between groundwater and aquifer
materials, groundwater having 90 pmc would have recharged 370 years before present (BP), and ground
water having 50 pmc would have been recharged 5,730 years BP. C-14 activity of groundwater at the time
of recharge is rarely equal to 100 pmc because of reactions that occur between infiltrating water, soil gases
(primarily carbon dioxide), and carbonate minerals in the unsaturated zone. C-14 activity of recharge water
in well-leached, carbonate-poor settings should be about 85+3 pmc (Vogel and Ehhart 1963). Our result
was corrected with a C-14 activity of 88 pmc, reported by Hanson (2003) in the lower Pajaro Valley
including the Springfield area. Reported recharge water values by Izbicki and Michel (2004) in the Mohave
Desert area, and by Balance Hydrologics in the Montara area agree with this value.

[4] Tritium is reported in terms of activity (picocuries per liter, pCi/L), or decay (disintegrations per minute
per liter, dpm/L. One tritium unit (TU) = 7.2 dpm/L = 3.2 pCi/L.

[5] In groundwater, tritium is isolated from the atmosphere and undergoes natural decay to the stable
helium isotope (3He) with a half-life of 12.34 years. The daughter product helium-3 is added to the tritium
result to estimate the tritium concentration at time of recharge and age. Results less than 1 pCi/L (0.31 TU)
are assumed to be primarily pre-modern groundwater, recharged before mid-1950s.

[6] Measured dissolved gas concentrations are often greater than expected for equilibrium conditions, and
this 'excess air' is attributed to entrainment of air bubbles in the vadose zone during recharge and water
table fluctuation, which subsequently dissolve at depth under higher fluid pressure. Typical amounts of
excess air observed in groundwater range from 0 to 30 cubic centimeters (STP)-air per kg-water.

[7] Reported as a percent of equilibrium, radiogenic helium increases in groundwater with time from the
decay of heavy radionuclides, and hence increases along a groundwater flow path.

[8] The conservative behavior of noble gases allows for the estimation of water table temperatures at the
time of groundwater recharge, which is generally near the mean annual surface temperature. It is common
to measure the concentrations multiple noble gases in a groundwater sample to calculate the noble-gas
recharge temperature (as well as the excess air).

[9] Chlorofluorocarbons (CFCs) are synthetic compounds and have no natural sources. CFC concentrations it
groundwater can date that fraction of groundwater recharged from the 1940s at on the onset of industrial
production through the mid to late 1990s when atmospheric concentrations peaked. CFC-12 has the highes
range of atmospheric concentrations, and therefore is most sensitive for dating groundwater. CFCs do
degrade under anaerobic conditions.

[10] Sulfur hexafluoride (SF6) is primarily of anthropogenic origin but also occurs naturally in fluid
inclusions in some minerals and igneous rocks, and in some volcanic and igneous fluids. SF6 is extremely
stable, with an estimated atmospheric lifetime of 800 to 3200 years. Significant production of SF6 began in
the 1960s for use in high voltage electrical switches. Atmospheric concentrations continue to increase.

[11] Unit definitions: CSU = 1-sigma combined standard uncertainty; cm3STP/g = cubic centimeters per
gram at standard temperature and pressure; pptv = parts per trillion by volume.
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Figure 1. Existing well 1 and test well 2, Springfield water system,
Pajaro / Sunny Mesa Community Services District, Monterey County,
California. Source of base map: USGS 7.5-minute quadrangle, Moss Landing, 1994

215021 location maps.xlsx, Figure 1
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215021 well location.xlsx, Figure 2

Figure 2. FEMA flood hazard at existing well no. 1 and proposed well no. 2, Springfield water system,

Moss Landing, CA. The 1% annual flood (100-year flood), also known as the base flood, is the flood that has a 1% chance of
being equaled or exceeded in any given year. Zone A identifies the area subject to inundation by the 1% annual flood chance with
no published base-flood elevations. Zone X is outside of the 0.2% annual chance floodplain. Source: Flood Insurance Rate Map
(FIRM), Monterey County, California, panel 60 of 2050, map no. 06053C0060G, effective date April 2, 2009.
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Figure 3. Coastal flooding and sea-level rise hazard at existing well no. 1 and proposed well no. 2,
Springfield water system, Moss Landing, CA. Data not intended to be used in lieu of Flood Insurance Studies and
Flood Insurance Rate Maps issued by the Federal Emergency Management Agency (FEMA).

Source: Pacific Institute, 2009. Sea Level Rise Maps. http://www.pacinst.org/reports/sea_level_rise/maps/.

Heberger and others, 2009, http://pacinst.org/publication/the-impacts-of-sea-level-rise-on-the-california-coast/

215021 well location.xlsx, Figure 3 ©2015 Balance Hydrologics, Inc.
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B l Figure 4. Surface geology, Springfield water system, Pajaro Sunny Mesa
alance Community Services District, Monterey County, California.

HYdrOlOgiCS’ Inc. Source: Monterey County GIS and mapping data (Rosenberg, 2001)
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Figure 5. Lithologic log and profile locations, Springfield area, Pajaro/Sunny Mesa Community

Services District, Monterey County, California. Photo source: Google Earth. Imagery Date: 4/13/2015. Well
completion reports from California Department of Water Resources. The logs shown were used to create a three-dimensional
lithologic model. Profile A-A' includes a 1,600 ft swath on each side of the section, within which lithologic logs were projected.

215021 cross sections.xlsx, log and profile locations ©2015 Balance Hydrologics, Inc.
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Figure 6. Lithology profile A-A', Springfield area, Pajaro/Sunny Mesa Community Services District,
Monterey County, California. The logs shown are projected within a 1,600 ft swath on each side of the cross section.
Intervening lithology was based on lateral blending of data from all logs used to create a three-dimensional lithologic model.
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Figure 7. Lithology profile B-B’, Springfield area, Pajaro/Sunny Mesa Community Services District,
Monterey County, California. Intervening lithology was based on lateral blending of data from all logs used to create a

three-dimensional lithologic model.
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Boron plume identifies recharge from the Pajaro River. Other than sea water, the Pajaro River is the only significant natural source of
boron in the Pajaro groundwater basin. The Pajaro River recharges moderate concentrations of naturally-occurring boron to
groundwater as if flows west from the San Andreas Rift Zone, the source of the boron. Concentrations in the Pajaro River are highest
when flows are low, and at times exceeding 1 mg/L, while the boron concentration of seawater is 4.5 mg/L (Hem, 1986). Boron
concentrations in groundwater is, therefore, a water-quality fingerprint of groundwater recharge from the Pajaro River.

Figure 8. Boron concentrations in groundwater, Pajaro River area,

Monterey County, California. Data source: HEA, 1978; updated for PVWMA
Basin Management Plan Update DEIR (Denise Duffy & Associates, 2013)
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Figure 9. Geology and water-quality attributes along the coast in the Pajaro Valley, Santa Cruz and Monterey Counties, California.
The alluvial aquifers are composed of well-layered marine and terrestrial coarse-grained deposits separated by extensive fine-grained deposits. The fine-grained
deposits potentially restrict vertical movement of groundwater and constrain seawater intrusion (vertically). Coarse-grained deposits persist over large areas and control
the pumpage and related seawater intrusion. Since the 1950s, groundwater levels have been near or below sea level at most coastal monitoring wells, and at some
inland water-supply wells (including the Springfield subarea) been below the estimated water levels required to stop seawater intrusion. Groundwater recharged since
1950 and chemically and isotopically similar to local surface waters was characterized as a renewable resource, while underlying groundwater recharged thousands of
years ago was generally characterized as a nonrenewable resource, implying a significant degree of aquifer confinement. Source: Hanson, 2003.
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Figure 10. Elog and profile locations, Springfield water system area, Monterey County, California.
Photo source: Google Earth. Imagery Date: 4/13/2015. Elog sources: Capurro Ranch well study, 3/31/1993, Eaton Drilling Co.,
Inc. (designated by letters A through G along profile C-C'); and Pajaro Valley groundwater investigation, November 1988,
Luhdorff and Scalmanini Consulting Engineers (designated as PV series along profile D-D").

215021 cross sections.xIsx, elog and profile locations ©2015 Balance Hydrologics, Inc.
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Figure 11. Profile C-C', Elog locations, Springfield area, Pajaro/Sunny Mesa Community Services
District, Monterey County, California. Elog source: Capurro Ranch well study, 3/31/1993, Eaton Drilling Co., Inc.

Intervening lithology based on lateral blending of data from DWR well completion reports used to create a three-dimensional
lithologic model.
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Figure 12. Profile D-D', Elog locations, Springfield area, Pajaro/Sunny Mesa Community Services
District, Monterey County, California. Elog source: Pajaro Valley groundwater investigation, November 1988,

Luhdorff and Scalmanini Consulting Engineers. Intervening lithology based on lateral blending of data from DWR well completion
reports used to create a three-dimensional lithologic model.
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Figure 13. Inferred chloride and sulfate concentrations in groundwater, Pajaro Valley, Monterey
County, California. Figure source: Hanson, 2003, Figure 18. Elog sources: Two sets of elogs were available: a) Seven
elogs shown from the Capurro Ranch well study (Eaton Drilling, 1993); and b) Five well logs from the Pajaro Valley
groundwater investigation (L&S, 1988).
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1000 ft radius

Figure 14. Test well no. 2 relative to neighboring wells, Springfield water system,

Pajaro / Sunny Mesa Community Services District, Monterey County, California.
Source or base photo: Google Earth.

215021 location maps.xlsx, Figure 2 ©2018 Balance Hydrologics, Inc.



Minutes since pumping began

0 60 120 180 240 300 360
140 480
Static water level Cfee S o) o o )
150 400
160 o—S © © © © 320
-{gJ—; —_—
= —A— Depth to water (ft) g
% —6—Flow rate (gpm) 20
(V]
> 170 20 %
= 3
a o
(]
=)
180 —h—— — 160
190 80
Depth of seal: 470 ft
Screened interval: 490 to 590 ft —h A— \
Depth of well: 600 ft
200 0
£ Figure 15. Depth to water during step test at Springfield Well No. 2, December 19, 2017,

Ba]a_nce Pajaro / Sunny Mesa Community Services District, Monterey County, CA
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Minutes since pumping began Step 1 at 328 gpm
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Figure 16. Time-drawdown graph for first step of step test, 328 gpm at Springfield Well No. 2,
December 19, 2017, Pajaro / Sunny Mesa Community Services District, Monterey County, CA

215021 Springfield well test_2-21-18 (20180423).xIsx, step test 328 gpm drawdown © 2018 Balance Hydrologics, Inc.



Minutes since Step 2 pumping increase to 425 gpm
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£ Figure 17. Time-drawdown graph for second step of step test, 425 gpm at Springfield Well No. 2,

December 19, 2017, Pajaro / Sunny Mesa Community Services District, Monterey County, CA

215021 Springfield well test_2-21-18 (20180423).xIsx, step test 425 gpm drawdown ©2018 Balance Hydrologics, Inc.
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215021 Springfield well test_2-21-18 (20180326).xIsx, WSE Chart

Figure 18. Water surface elevations during pumping and recovery of 9-hour aquifer test,
Springfield Well No. 2, February 21-22, 2018, Pajaro / Sunny Mesa Community Services

©2018 Balance Hydrologics, Inc.
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Figure 19. Time-drawdown graph for 9-hour pumping test at Springfield Well No. 2,
February 21-22, 2018, Pajaro / Sunny Mesa Community Services District,

Monterey County, California

215021 Springfield well test_2-21-18 (20180423).xIsx, Drawdown Chart (2)

©2018 Balance Hydrologic, Inc.
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Figure 20. Time-drawdown graph for observation wells during 9-hour pumping test

215021 Springfield well test_2-21-18 (20180423).xIsx, Drawdown Chart (obs wellls)

at Springfield Well No. 2, February 21-22, 2018, Pajaro / Sunny Mesa Community
Services District, Monterey County, CA

©2018 Balance Hydrologics, Inc.



0.0

Ratio t/t'
10

—o— Springfield Well No. 2 logger data |

B

3

c

3

o

o

3

o

a

©

=]

S

0

[}

o As'=5.2-0.8=4.4ft.
4.0 N

\\ @
Estimated transmissivity (Cooper and Jacob (1946) RN
45 T = 264Q = 264 x 400 gpm = 24,000 gpd/ft \:’6
' As' 4.4 ft. N

5.0 N
55
6.0

100

Monterey County, CA

215021 Springfield well test_2-21-18 (20180423).xIsx, Residual Drawdown Chart

Figure 21. Residual-drawdown graph for recovery test at Springfield Well No. 2,
February 21-22, 2018, Pajaro / Sunny Mesa Community Services District,

©2018 Balance Hydrologics, Inc.



No recharge applied

Drawdown contour
interval 0.5 ft

Area with recharge rate

equivalent to the average
day demand of 43 gpm \
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interval 0.5 ft

Figure 22. Results of two-dimensional steady-state analytical groundwater
model for Springfield Well No. 2 pumping at 43 gpm, Pajaro / Sunny Mesa

CSD, Monterey County, CA. The 1-ft drawdown contour is commonly used to estimate a
theoretical area of influence. Refer to text for parameters and assumptions of the calculations.

215021_gw_modeling.xlsx, Well2 43gpm steady state ©2018 Balance Hydrologics, Inc.
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No recharge applied

Drawdown contour
interval 0.5 ft

60 years of pumping
No recharge applied
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particle track

Figure 23. Results of two-dimensional transient analytical groundwater
model for Springfield Well No. 2 pumping 43 gpm, Pajaro / Sunny Mesa

CSD, Monterey County, CA. Drawdown at 60 days resembles the steady-state model
results. The red particle traces identify the aquifer volume equivalent to the total volume of water
pumped. Refer to text for parameters and assumptions of the calculations.

215021_gw_modeling.xlsx, Well2 43gpm transient ©2018 Balance Hydrologics, Inc.



Pajaro Sunny Mesa CSD Springfield Water System

Monterey County, CA

B Test Hole (7/28/2008)

1 Well #1 (9/30/2011)

2 Well #2 (12/19/2017)

@® Seawater (Hem, 1985, Table 2)

Mg
© ®
>
S )
N
N e %
8 S
N / \ /U_"
& Q
S N o 5 =
5
Ca 80 60 - 40 20 Na+K HCO3+C03 20 40 — 60 80 Cl
Calcium (Ca) Chloride (CI)
CATIONS %emeq/| ANIONS

This diagram shows cations in the ternary graph on the left and anions on the right graph. The
diamond graph in the center illustrates both cations and anions. Hardness dominated (calcium
and magnesium) water plots to the left and top of the diamond graph, soft monovalent-salt
dominated (primarily sodium) water to the right, and soft alkaline water towards the bottom.

215021_wq_sampling.xlIsx, Piper Diagram (3)

Figure 24. Piper diagram illustrating ionic signatures of water samples
collected from the Springfield water system existing Well 1 and from
the test hole and Well 2, Monterey County, California. The two waters are
differentiated by their anion composition.

©2018 Balance Hydrologics, Inc.



Springfield
Well #1

(©)
Y~ Springfield Well #2

(<]
\Test Hole

Figure 25. Piper diagram in USGS Fact Sheet 044-03 with data added from the Springfield water

system Wells 1 and 2, Monterey County, California.

Well 1 sample is grouped with samples from shallow wells and agricultural drain water, characterized as Recent Fresh
Groundwater. The test hole and Well 2 samples are grouped with samples from nested wells (PV-6), located at the corner
of W. Beach St. and San Andreas Rd, a similar distance from the coast as the Springfield Well No. 2 site. Up to a depth of
640 ft at PV-6, samples were characterized as Older Fresh Groundwater; below this depth, groundwater was characterized
as Old Seawater, indicating seawater intrusion related to the difference in specific gravities between fresh and saline water.

215021_wq_sampling.xlsx, USGS Fact Sheet 044-03, 4/23/2018
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Figure 26. Stable isotopes of oxygen and hydrogen in groundwater from the Springfield Well #2 relative
to published results from coastal and inland waters. Water with a higher deuterium content is generally found near
the coast, at low elevations, in warm rains, and in water which has undergone partial evaporation. The variation of oxygen-18
content generally follow those of deuterium. Results from the Springfield Well #2 plot within the range of coast waters and other
Pajaro Valley samples. Additional differences between coastal and inland waters are shown on the inset chart.

H-O Isotope Data_20180505.xlsx, Springfield chart ©2018 Balance Hydrologics, Inc.



APPENDIX A

Springfield Well No. 1 Drillers Report
and Water-Quality Reports



°R|G|NAL STATE OF CALIFORNIA DO noi ﬁu iﬂ
THE RESOQURCES AGENCY
File with DWR

DEPARTMENT OF WATER RESOURCES : NO. 0 7 7 46
Notice of Intent No. 120633 VVATER WEIJ-J DB-IIJLERS BEPORT State Well No, 3 az - {

Local Permit No. or Date 4 —S—QZ

Other Well No.

(1) OWNER: ipe Springfield .utusl dater Cg

’( 12) WELL LOG: Total depth 188 5 Depth of completed welLl?_th.

Address__1.8 Str'uve Lozd from ft. to ft. Formation (Describe by color, character, size or material )
City. Watsonville, C4 Zin 95076 0O - % "FOT\ 204

(2) LOCATION OF WELL (see instructions); 3 - 17 Grey clay & cand

County. Monteres Vi Owner's Well Number 17 - 28 dkhite gand

Well address if different from above, 25 - 'Zl Gre,'y' C\Lw

Tovwnship, Range Section_ Bl - 76 G—I‘e,V to W%t e send with
Distance from cities, roads, railroads, fences, etc - Sﬁ&aks o cls

76 18K -—rﬂé\»&nﬂs sand
186~ 18R\ GreNglay with larae
avel embeded,

N {3) TYPE OF WORK: 2

“ New Well B Deepening 0] o\\ 2
Reconstruction [m} - \\ <</)
Reconditioning ] % - Vv @ \\?

Horizontal Well [m| \&\ - A%\_&»
Destruction (7 (Deseribe \\}> - NN Q)

destruction materials

procedures in Item 13 T e & \>\
(4) PROPOSED W PN AN T
% Domestic N —\\\\."y r~ \

Well

Imﬂahnn/\ ] \\— Q s\\)(ﬁ.\\\}
Industrial < l\\V =
% SIS ;\

Municip 4 -

/4
WELL LOCATION SKETCH  \N_/4 Other AR DY AN ——'
Y

{5) EQUIPMENT: (6) cn,u\%acx -
Rotary EI Reverse [] |j{ No S(ufez%‘ /&‘Q—»
Cable [ Air 0 Q Reter of hore AN Y
Other 1 Bucket [ \3{ m 640 m \\\\ N~
(7) CASING INSTALLED: {B\R’ERFOBA% Q\\y -
Steel [J Plastic :é Cayd : Tvpe of pe n o of scree!}/\ J -~

o | s O -
B (\bli)f' Wall F&\) I /QQF%% -

0122\ &\M40 122 V| 1720 W /¥ % |a -

N/ S Y -

QN W -

(9) WELL SEAL: AN -

Was surface sanitary seal pﬁ)vided" Yes K No{] If ves, to depth__b_o_ft -

Were strata sealed against pol.luuan" Yesy] \&3 = lntenal_s_g;!__:!;_ﬂ__&.
1 ¥ ‘cl' 'V‘]

Method of sealin ACT Work started__&~=0=~ — 19 832 Completed &= { =817 19
(10) WATER LEVELS: WELL DRILLER’S STATEMENT;

Depth of first water, if known__ 20 ft This well was led under my furigdiction andythis geport is true to the best of my
Standing level after well completion___ 20 ft. knowledge and/belief. f

(11) WELL TESTS: . SIGNED 2.

Was well test made? Yes (X No [0 If ves, by whom®_ 3] T James I . n%h“reﬂ’Drﬂler)

Type of test Pump i Bailer [ Air Lft [ j\:v rR.D ASH & S0NS 3 I.I.\C a

Depth to water at start of test_ 20 At end of tet_21 g > (Person, firm, or mmomh_?n) (Typed ;r printed)
Discharge_4_O_galimm ajter_é__hours Water temperature 2 Q0] | Address l 25 C"LS Lrovil lv" = 070
Chemical analysis made? Yes = NoA_ If ves, by whom? City. Salinasg Zip. % 07
Was electric log made? Yes O No.‘% If ves, attach copy to this report License No, 301(_}4? Date of this report 4__52_5:}2

DWR 188 (REV. 7-76} IF ADDITIONAL SPACE 1S NEEDED. USE NEXT CONSECUTIVELY NUMBERED FORM




"

p——rer

/L Miigrams per er  UGA. : Macrograms per Ber  POL : Practical Qu- ™ *
H = Analyzed suskie of hoid time

e

MC . Maimurs Contamination Level
E = Analysis perfarmed by External Laboratory, See Extemel Laboratory Report sflachments.

Pajaro Sunny * ¢ :Dist
Donald Rosa -
136 SanJuan| - nterey, CA 93940
Watsonville, CA 9507 | 237 i 31.376.MBAS
montereybaya  tical@usa.
ELAP Ce~ ion L .J385
Page 1 of 1 T 110 2
Lah Number: 7
Collection Daie/T] 3212012 B4 Sampis Collector:  » w1
Submitta) Dete/Time: 2172012 15:15 Sample D | 2700771-
r Sample Description: ! ing 23 - Well #1° —!
Analyte Method Unk . Result . PQL MCL  Dols Amalyzod
Nirate as NO3 EPA300.0 mg 293 1 45 3R12012
Sampie Commenta:
Lab A AABSSES
Collection Dete/Tema: /212012 8:40 Sampia Coflecior:  EVANS, M
Submittal Daw/Time: 3212012 1515 Sample ID 2700771001
r Sample Description: Springfield - Well #1
Analyte Method Unk Result  Quai PQL MCL  Dsis Analyzed
Gross Alpha EPAS00.0 pCiL. go8+151 E 15 4p252012
Sampje Comments:
Repart Approved by: o
David He |, Laboratory Director -



PajaroSum | . S..L
Donald Rosa
136 San Juar &

° Watsonville, (.  95078-5237

'MBAS

e J’BAYMY""I-' & vy

4 Justin 00urt Suitg D, Mcntemy CA 93940
831.375.MBAS

montereybayanalytica!@
ELAP Ceitification NI nber: 2!

1of1 Tue " July 2012

Lab Number: AASS .
o oo ‘M 62172012 ' T T lecion EVANS, M
swmuwm: SMMRI12 1520 Samplalo 2700771-001
r _Sample Description: Springdield System - “Well #1 _J
Analyta Mathod Unkt Rawgit Qual PoL MCL  Data Araiyeed
Nitrste as NO3 EPA3C0 mgh 2 1 45 &/22/2012
Sample Comments:

Repori Approved try:
David Holland, Leboratory Director

mg/l: Miigrams per e ugd. : Microgrems pertter  POL ; Practical Quantitation Limit

H= Analyzad ouside of hold time

MCL: Mesdmum Contmmination Level
E = Analysis perfarmed by Extemal Laboratory; See Extemal Laboratory Report attechments.

e




i

Paja~ ¢ 1y Mesa Svc District
Dor. . -1

i

IMBAS

FIOHIERBYM" LY = 1d H

138: 3.2 Taaa 4 Justin Court Suife D, Mont.. A 93940
Watsonvilie, CA 95076-§237 831,376  °
m- ereybayanalytice usanet
I . 2 Cettificalion Number:! J
Page1of] T &
L . . ber: AA91830
- ~Hon! me: SH22012 844 Sampie Colectr: ~ EVANS M
Submittal DateVTime: 912202 15:16 Sampie 1D ZT00771-001 Colform Designation:

r20,. J2

-

- Sample Description: Springfield System, Well #1

—

Analyte Maothod Uit Resul  Qual PR ML Date Anmiyzed
Nitrate as NOG EPAN00.0 mg/l 208 1 45 SHY012
Sampie Commaits:

Report Approved by

G2

Dawid Hollayxd, Laboralory Direcins

mg/h: Miligrams per Wer  ugh ; Micograme per Stey  PQL < Practiesl Cuarnitation Lnit MCL: Maamum Contamiaiion Level

H = Analyzed ouside of hoid fme

E = Analysis performad by Exiemal Laboratory; Ses Externa! Leboratory Raport attachments.
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N

MBA.

r. ) Sunny MesaSve DI . MONTEREY BAY ANALYTITAY SERVI(ES
DomldRom £ -l " A IR ) - '..:,-.. L ir
136 San. u Road 4 Justin Court Suits D, Monterey, CA 93340
Watsor Alle, L 76-528 831.375.MBAS

montereybayanalytical@ .

ELAP Certification Nu 12385
Page 1.0f 1 Eriday, Nc 2012

Lab Number: AASHEG13

C-  -Date/Tome 11282012 830 Sampie Coflecior: ~ EVANS, M
5 i Dete/Tome: 22012 1340 Sampla 0 2700774-001 Colforn | - :
[ Samplo Pescription; Springfield System, Woll #1 —]
Pr. " Method Uni Rest  Qual  PQL  MCL Dsis Analyzed
Mirxie a8 NO3 EPA300.0 mgAl. N 1 45 117292012
Sampie Comments:

mg/L: Mitfigrams per fer  ugh : Micog ., Tlter PQL : Practical Quandtation Limit MCL: Maximum Contaminaion Lovel
H = Analyzed cuside of hoid tme 5=mmwmmsﬁmmmwm.

1 ——



4 Justin Court Sulta.D, Mon'

~,, CA 93840

ms; ' 43 SO ) 831 .375.M a3
13657 o i -reybayanaly. . usanet
wal . le, CA 95078-5237 ELAPCer . 1 Number: 2385
Page 10f2 Fric w, Septemper30,. i
Lab Number: AAS0211
Colieciion Date/ Y T S © '\Colector: . “URIEZVAREL
Submitiel DatefTime:  GA5/2011  13:06 Sampls ID 27007001
r Sampie Description: Springfield, Well J
Analyte Method Unit Resut  Qual POL MCL  Dain Amslyzed
Abalnlty, Tolal (s CaCO3) 2208 mot 200 2 9202011
Alrinu,, Total B )38 ugh Not Detactad 10 1000 GH&Zot1
Andn 1, Totl EPA200.8 ugh Not Detscted 1 s 1ezo11
“Arseric, Total p200.8 vgh 3 1 16 enenit
Bavium, Total AZ00. uglL a 10 1000  aHe/201
Beryllum, Toll EPAZ00.8 uol Wot Detacied 1 2 ole2ot
Bicarbonuie (as HCO: 2008 mL 42 10 w2201
Beomide EPA300.0 mgl 086 0.05 152011
Cadyminm, Total EPAZ00.8 ugh Not Deiected 0.5 5 182011
Caidum EPA200.7 moA_ 28 05 22212011
Carbonaie ks CaCO3 23208 mal. Not Detacted 10 = Taeotd BES
Chioride EPA300.0 melL =2 170 wishott =
Chromium, Tobal EPA200.8 ugl 12 .2 HOR20%
Color, Apparent (Lnflered) 21208 Color Units Mot Detected 3 15 ensze
Gopper, Total EPA200.8 ugh Not Detected 4 1300 SHe2011
Cyanids QuikCharn 10-20 ugl Not Detected 10 200 9He201
Frioids EPA3000 mol. Nt Delocted 0.10 20 enseoit
THecdross (a3 CaCO3) 23408 mgh. 1451 10 w2arni1
Fydronide T 0B molL e 5 52011
o EPA 200.7 ugiL Not Detected 10 w2011
Langiior index { 15 deg. C) 23308 > 822011
Langher Index ( €0 deg. C) 23308 W2yzon
Lead, Total EPAZ00.8 ugh - 5 15 oHeRoe
Magnestom EPA2D0.7 mgL 05 ] W232011
SMangancse, Total EPA 200.7 ugh 10 50 2212011
MBAS {Surfactars) 5640C Mgl 006 050 8212011
Merolry, Total EPA200.8 ug/l 0.5 2 aHeRs14
Nickel, Towl < . EPA2008 LA e T 10 . 100 . sneroit.
NIFadd as NO3 ™ =7 ST EPABBOD. L mghl T DT T TR T LT TAS S HERe T
Nitrtte as NO2-N EPA00.0 mat. [X]) 006 100  eH5P20H
Odor Thrashold at 80 C 21508 TON 1 1 3 snseen
oPhosphats£ EPAZ00.0 moA Not Detacted 0.05 " SHB2011
Perchiomie 314 ugh. Not Detscied E 40 8 212011
pH (Laborslory) 4500H+B STD. Unils 78 aHE2011

mgfl: Miligrams per ler  ug/L : Micrograms per Bler
H = Analyzed cuside of hold me

PQL : Praciica! Quanifiation Limit MC1L: Madmum Contsradnation Leve!

E = Angiysis porfomed by Extemal Leboratory; See Exdemal Laboratory Repert atachments.

25



-+ Page2of2 Fricay, September 30, 2011
Lab Number: AAS0211

Caolioction Date/Time: 9452011 210 Sampie Colleciorr VAZQUEZ-VAREL
Submital Data/Time:  QMS2011 1306 Sample I3 Zroo71-o0t
L Sample Description: Springfieid, Wel
Analyte : " Method Unit Resuit [a:3-1} PQL 1~ S iyzed
Potassium EPA200.7 mgA. 82 o1 [
QG Arvors Sum x 100 Calculiaiiion % 101% 232011
QG Anjon-Cation Balance Calcuiaiion * 2011
QC Cation Sum x 100 Calculsition % ¥2x 1
QC Raflo TDS/SEC Calcuiation 277201
Selenium, Total EFPA200.8 ughl 2 50 ]
Stiver, Tolal EPA200.8 ugll 10 100  GASROH
Sodium . . EPA200.7 - g, % . 2202011
Speciic Conductance EC): T C2540B% © - ‘umhoskom C4TU T BODS GM6R011
Setinle © EPA300.0 mph. 1 250 a/15/2011
‘Bynthelic Orgenis Compounide ugh - 20/2011
I_Iﬂn.'l'chl EPAZ008 gt Not Detacied 1. 2 82011
CToE DR Solds 0 o o L U2B0GHE Trogh- - 298 - 10 S00  oHB20%Y
Turbidity 180.1 NTU Not Detectsd H 0.05 &0 202011
Volatie Org. Compousxie (524) EPAE24 upt Altached E w2011
Zing, Totel : EPA200.8 ug/lL 44 10 5000  a118/2011
Sample Comments:

3 e e Vo

Deawvid Hoand, Labaratory Cirmscior
BN mg/L: Miligrams per lor  uglL : Micrograma per Rer  PQL: Prac” antitafio - MCL.: Madmum Contamination Level

H = Analyzad ouckde of hold e E  Analysis performed by External Laberatory; See Extamal Lsborstory F_ chmenta,




Tel: 408 724-5422
FAX: 408 724-3188

SOIL CONIROL LAB

In any referencs. Rioixe
qMote Cartified Antlysis
Bumbar 3”“"5-36 bareon,

123391-1-74

A Division of Conrrol Laboratories Inc.

Christophe: & Assoclar,
P.O. ¥ @ .l
Capite.a A 90 70

e

CERTIFIED ANALYTICAL REPORT

MATERIAL: Water sample received 0& Nc¢ T 1997 FUELIC
IDENTIPICATION: Springfiald MWC, 11/4/97, 10:20 HEALTH
REPORT ! Quancitative chemical lysis is as DRINXING
follows expressed as mil’ per RATER
licer (parts par m{lliom): LIMITS,
Ritrace {as NO3) 175 45

1 Gcalifornias Adminigrrarive Code
Ticle 22

& LA L e 9 B

The undersigned certifies that the above is @ true and
accurate rapoct of the findings of this lLabarssary.

Andlyst

S

7 d 7681609088 ON/¥Z:07 [8/¥2:02 G002 01 3NV (33H) Y534 ANNAS OYVIVd WOY4



AMNALY ([ ICAL- CHEMAIDID

i i vl - N V
T BISTS a;
: '!ACTH;'?‘-C‘_“,_. | vt £2452,
. Apprrvad by Qo o € FAX: 831 724-3188

SOIL CONJI CL LAB

Lo TARWAY

195489-1-2200

Springfield MWC c¢/c Pajaro Sunny Mesa
136 San Juan Road
Watsonville CA 95076

25 JUL 05
Attn: Struve Road Water System #l
MATRERY! Water sample received 27 July 2005 L O3LIC
IDENTIRICATIO I System #2700771, Well, 7/27/05, 1610 ! TR
REPORT: (--acitative chemical ai.lysis is as DRINEING
follows ex, :ised as ' llligrams per WATER
liter (paxts per million): LIHITSI
Nitrate (as NO3) 290 45 o
1 California Administrative Ceode
Title 22
cc: MCHD

A Division of Control Laboratories r%
g



~ e .y uqrr‘ R

)
- »

. . Tean 37047
. oL, s FAX: 4 },. 13188
Ol €2 T._L LAB
b O \/ 1__!" . ":-'. L_
In any ] sloass
quato ( L]
Hombe w
1 3-1.74
A Divislon of Control Lc S
W rhe .. . & Asgociarves
[ST . L
t o 2 €A 85010
Sral.
. )
CERTIFIED ANALYTICAL /ORI
MATERTIAL: Vater sample received 13 May 1997 PUBLIC
IDERTIFICATION: Springfield Mutual Vacter, 5/13/97, 10:00 HEALTH
REPORT: Quantitactive chemical analysis is as DRINKING
— followz expreszsed aa nilligrams per WATER
=% licter (1 :' ' per million): LI!!I'I‘S_l
Ni = . (az N03) 190 45
1

California Admlinistracive Code
Title 22

The undarsigned ceriifles thar rhe above is a srue end
accurale report of the findings of this faboratory.

T

§ ¢ 2681308050 ‘ON/¥2:02 °18/52:02 S00Z DI 90Y(02K) VLS. ABUHR NS Mol



Springfield Mutual WS Nitrate Results

Nitrate MCL = 45 ppm

Date Result

3/10/2010 283 ppm

6/9/2010] 280 ppm

9/23/2010| 226 ppm

12/15/2010[ 280 ppm

3/10/2011 285 ppm

6/8/2011 306 ppm

9/15/2011] 194 ppm

12/8/2011] 309 ppm

3/21/2012] 293 ppm

6/21/2012] 269 ppm

9/12/2012] 255 ppm

11/28/2012 272 ppm

3/20/2013] 253 ppm




APPENDIX B

Test Hole Drillers Report, Geophysical Log,
and Water-Quality Report



Dwe

*The free Adobe Reader may be used to view and complete this form. However, software must be purchased to complete, save, and reuse a saved form.
File Original with DWR

Page 1

of 1

Owner's Well Number 71081-1

State of California
Well Completion Report

Refer to Instruction Pamphiet
No. ¢0119536

DWR Use Only — Do Not Fill In_,

-—
|

| ]
Btate Well Number/Site Number

Lol ¢ T v IN] o o wi
Date Work Began 07/22/2008 Date Work Ended 7/25/2008 Latitude Longitude
Local Permit Agency Monterey C Division of Environmental th Lo b Lol L1
Permit Number 07-11219 Permit Date _10/18/07 APN/TRS/Other
Geologic Log Well Owner
Orientation ®Vertical O Horizontal OAngle  Specify, Name _Pajaro Sunny Mesa CSD
Drilling Method Mud Rotary Drilling Fluid _Bentonite mud .
— ===} | Majling Address 136 San Juan Road
Depth from Surface Description ) —— -
Feet to  Feet Describe material, grain size, color, etc city Roval Oaks __State CA_zip 95076
0 30 Red sand with clay Well Location
30 50 White clay Address 1815 Highway 1
50 70 Gravel and sand City Mndinq County Monterey
70 90 Red sand Latitude N Longitude W
90 110 Sand and Brown silty clay Dea. ~ Win.  Sec. Dea.  Min.  Sec
110 205 Red sand Datum Decimal Lat. Decimal Long.
335 360 Blue clay Township Range Section
360 450 Red sand Location Sketch Activity
4 Red sand and cla © New Well
50 470 y N O Modification/Repair
470 630 Red sand To Wationylle O Deepen
Q Other.
A | O Destroy
7 et
5{-’ g 'pl“"u R . Planned Uses
o Gate 1§ O water Supply
_ 1B , | | IDomestic CIPublic
g ::] | | [ﬁ | [irrigation [lindustrial
b L — O Cathodic Protection
~ | O Dewatering
o] well J| O Heat Exchange.
2r Q Injection
= O Monitoring
O Remediation
V7 | O Sparging
To Moés [&ﬂ}:,ﬁ South ®© Test Well .
Hlustrate or describe distance of well from roads, buildings, fences, O Vapor Extraction
rivers, etc. and attach a map. Use additional paper if necessary. i O Other
Please be accurate and complete. {
ater Level and Yield of Completed Well
Depth to first water (Feet below surface)
Depth to Static
Water Level (Feet) Date Measured
Total Depth of Boring 630 Feet Estimated Yield * (GPM) Test Type
Total Depth of Completed Well 630 Feet Test Length (Hours) Total Drawdown ________ (Feet)

*May not be representative of a well's long term yield.

Casings Annular Material
Depth from Borehole Material Wall Outside Screen Slot Size Depth from
Surface Diameter Type Thickness Diameter Type if Any Surface Fill Description
Feet to Feet (Inches) (Inches) (Inches) (Inches) Feet to Feet
Attachments Certification Statement

1 Geologic Log
] Well Construction Diagram
[J Geophysical Log(s)

7 scilwvater Chemical Analyses

O Other

1, the undersigned, certify that this report is complete and accurate to the best of my knowledge and belief
Name Magqiora Bros. Drilling, Inc.

Attach addilicnal information, if it exists.

Person, Firm or Corporation

DWR 188 REV. 1/2006

IF ADDITIONAL SPACE IS NEEDED, USE NEXT CORSECUTIVELY NUMBERED FORM

595 Airport Blvd. atsonville CA 95076
ress City State Zip
Signed _%4‘{ % [0-11-10 249957
C-57 Licensed Watér Well Contractor /7 Date Signed  C-57 License Number
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50

[5Paint Res.X10 Backup (Ohm-m)0

e

o S

Point Res. —F

Point Res. {Ohm-m)

ong Normeal

._
0.

3
5010

<l
-

-m3-50

Short Normal

fMben

_I5- T

e

¥t

:
i
e

[50 LN X10 Backup (Ohm-m) 500

First Reading

Short Normal (Chm-m)
Long Normal (Chm-n)

SN0 Bask

£0-

=

T

0
0

500
550
600

50

SP.

5P (mV)

Water Quality Analy

Rmf@ Temp: 10 Temp: 73.2
Corrected Rmf @ 75 degree F: 9.78
Rm @ Temp: 128 @ 72.8 F

150 ft to 280 ft ~5.00 8.3 11.1 -0
282 ft to 300 ft -13.00 6.4 8.1 9.5 1241.7
318 ft to 348 ft -9.00 7.3 9.4 111 14058.3
370 ft to 632 ft -7.008 7.8 10.2 12.0 977.0
L
Class | : Less than 700 ppm (mg/l) Excellent to Good Quality
Claseg 1l : 700 tn 2000 ppm {magll) Gooad to Injurious Quality
Clase §l: More than 2000 ppm (m afll injurious to Unsatisfactory

This interpretation represents our best judgement based on given values. Since ali iﬁterpr
electrical and other measurements, we can not and do not guarantee the accurancy or co
any cost, damages ar expenses that may be Incurred from this or any other interpretation




—mi 506 ‘

50 LN X10 Backup (Ohm

Water @ uality Analysis

Rmf@ Temp: 10 Temp: 73.2

Corrected Rmf @ 75 degree F: 9.78

Rm @ Temp: 12.8 @ 72.8 F
150 ft to 280 ft -5.00 8.3 11,1 13.0 901.9 766.7 478.0 766.7 CLASS I
282 ft to 300 ft -13.00 6.4 8.1 9.5 1241.7 1055.5 658.1 1055.5 CLASS I
318 ftto 348 ft -9.00 7.3 9.4 111 1058.3 8929.5 560.9 | 899.5 CLASS I
370 ft to 632 ft -7.00 7.8 10.2 12.0 977.0 830.4 517.8 830.4 CLASS I

ciass |1 Less than 700 ppm {mg/l) Excelient to Good Quality

Clacs H : 700 to 2000 ppm (malll Good to Injuricus Quality

Class lli: More than 2000 ppm (ma/fl} Injuricus to Uncatizfactory

This ipterpretation represents our hest judgement based on given values, Since all iﬁterpretations are aepinions based salely on inference from
electricat and other measurements, we can not and do not guarantee the accurancy ar carrectness of this interpretation and shall not be liabie for
any cost, damages or expenses that may be incurred from this or any other interpretation.




ANALYTICAL CHEMISTS

Springfield MWC c/o Pajaro Sunny Mesa

136 San Juan Road

Royal Oaks, CA 95076
Attn: Joe Rosa

Date Received:
Project # / Name:
Water System #:

July 28, 2008
None / None

. BACTERIOLOGISTS

2700771 SPRINGFIELD MWC
Sample ldentification:  Springfield Test, sampled 7/28/2008 11:45:00AM
Sampler Name/ Co.:.  Rodney Schmidt / Pajarc Sunny Mesa

Work Order #: 8070803

TEL: 831-724-6422
FAX: 831-724-3188

Reporting Date: August 6, 2008

TES T HolE

Matrix; Water State
Laboratory #: 8070803-01 Drinking
Water Analysis Date
Results Units RL Limits 1 Method Analyzed Flags

General Mineral
pH 8.2 pH Units 0.1 - EPA 150.1 07/29/08
Specific Conductance (EC) 570 uS/em 1.0 1600 EPA 1201 07/29/08
Hydroxide as OH ND mg/L 25 - EPA 310.1 07/29/08
Carbonate as CO3 ND mg/L 2.5 - EPA 310.1 07/29/08
Bicarbonate as HCO3 270 mg/L 25 - EPA 310.1 07/29/08
Total Alkalinity as CaCO3 220 mg/L 2.5 - EPA 310.1 07/29/08
Hardness 220 mg/L 5.0 - SM 23408 07/30/08
Total Dissolved Solids 370 mg/L 10 1000 EPA 160.1 07/30/08
Nitrate as NO3 4.9 mg/L 1.0 45 EPA 300.0 (7/29/08
Chloride 40 mg/L 1.0 500 EPA 300.0 07/29/08
Sulfate as SO4 33 mg/L 1.0 500 EPA 300.0 07/29/08
Fluoride 0.14 mg/L 0.10 2 EPA 300.0 (7/29/08
Calcium 43 mg/L 0.50 - EPA 200.7 07/30/08
Magnesium 27 mg/L 0.50 - EPA 200.7 07/30/08
Potassium 2.5 mg/L 0.50 - EPA 200.7 07/30/08
Sodium 51 mg/l. 0.50 - EPA 200.7 07/30/08

*Iron 7900 ugf/L 50 300 EPA 200.7 07/30/08

* Manganese 180 ugfL 20 50 EPA 200.7 07/30/08
Copper ND ug/L 50 1000 EPA 200.7 07/30/08
Zing¢ 130 ug/l 50 5000 EPA 200.7 07/30/08

Incrganics
Arsenic ND ug/l 2.0 10 EPA 200.8 07/31/08
Barium ND ug/L 100 1000 EPA 200.7 07/30/08
Boron 170 ug/l 100 - EPA 200.7 07/30/08

RL - are levels down to which we can quantify with retiability, a result below this level is reported as "ND" for Not Detected.

State Drinking Water Litnits: - as listed by California Administrative Code, Title 22,
* - a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.

Page 1 of 2



and:

TEL: 831-724-5422
FAX: 831-724-3188

SOIL CONTROL LAB

Work Order #: 8070803
Reporting Date: August 6, 2008

Springfield MWC c/o Pajaro Sunny Mesa
136 San Juan Road

Royal Oaks, CA 95076
Attn: Joe Rosa

Date Received: July 28, 2008
Project # / Name: None / None
Water System #: 2700771 SPRINGFIELD MWC

Sample Identification:  Springfield Test, sampled 7/28/2008 11:45:00AM
Sampler Name / Co.:  Rodney Schmidt / Pajaro Sunny Mesa

Matrix: Water State
Laboratory #: 8070803-01 Drinking
Water Analysis Date
Results Units RL Limits 1 Method Analyzed Flags

Inorganics
Cadmium ND ug/L 1.0 5 EPA 200.8 07/31/08
Chromium 16 ug/L 1.0 50 EPA 200.8 07/31/08
Cyanide (total) ND ug/L 100 200 SM 4500-CN F 08/04/08
Lead ND ug/L 5.0 - EPA 200.8 07/31/08
Mercury ND ug/L 1.0 2 EPA 2451 07/30/08
Selenium ND ug/L 5.0 50 EPA 200.8 07/31/08
Silver ND ug/l. 10 100 EPA 200.7 07/30/08
MBAS (Surfactants) ND mg/L 0.025 0.5 EPA 425.1 07/29/08

* Aluminum 4600 ug/L 50 1000 EPA 200.7 07/30/08
Antimony ND ug/L 6.0 6 EPA 200.8 07/31/08
Beryllium ND ug/L 1.0 4 EPA 200.7 07/30/08
Nickel 13 ug/L 10 100 EPA 200.7 07/30/08
Thaltium ND ug/L 1.0 2 EPA 200.8 07/31/08
Nitrite as N ND mg/L. 0.10 1 EPA 300.0 07/29/08

General Physical
Color 12 Color Units 3.0 - EPA 110.2 07/29/08
Threshold Odor No. ND T.O.N. 1.0 - EPA 140.1 07/29108
Turbidity 94 NTU 0.10 - EPA 180.1 07/29/08
Nitrate/Nitrite as N 1.1 mg/L 0.10 10 EPA 300.0 07/28/08

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.
State Drinking Water Limits: - as listed by California Administrative Code, Title 22.
* - a *in the left hand margin of the report means that particular constituent is above the California Drinking Water Limils,

Page 2 of 2 W W




APPENDIX C

E-logs from Pajaro Valley Groundwater Investigation (Luhdorff
and Scalmanini Consulting Engineers, November 1988)
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LITHOLOGY
Depth Description

Q=

106=
122~

150

200~

220-

250~

300~

350~

396~

Sand, medium-coase, reddish brown, moderately sorted, subanglar- subrounded, quartz. iithics, feldsoars.
lrace mica. some ¢lay in upper 10" from soil torming process

Gravelly $and, medium-very coarse, poorly sorted, subanguiar-subrounded, soms fine gravei

Gravelly Sand to Gravael w/Sand, medium-very coarse sand, poorly sorted. gular: , lithics d
thin silty clay interpeds, olive brown at 5411, & §611., medium plastic

Sand, fine-medium, reddish brown.moderately sorted, subangular-subrounded.quartz, lithcs. feidspars,
black & golden mica, some layers of coarse sand

»* »"| Clayay Sand, reddish brown, tine-medium,subangular, clay <30%

Sand. fine-medium. well sorted, subangular-subrounded, quartz. ithics. feldspars, mica. tnin silt(stone),
v #»s7] clive gray, low plastic at 150tt., sligntly coarser in lower 101t

Sand. medium-coarse. darx gray brown. well sorted. sbanguiar-subrounded. quartz. lithics

Sand. medium-coarse. dark brown to yellowish brown, subangular-subrounded. moderately sorted, quartz lithics.
trace mica. some thin siltstone Iayers. unit tends to be sligntly coarsaer gramed in lower naif

Sand. medium-coarse, raddish brown, subangutar-suorounded. well sorted. quartz. lithics. race mica.
unit tends to be slighily coarser in tower 1011

Sand. mediumn-coarse. dark reddish brown. moderatsly sofled. subanguiar-subrounded. quartz. lithics.iface mica.
some thin grayish siltstone layers in upper 10H. urit tends to be stightly coarsef in lower 20ft.

Sand. meawm-coarse. dark brown-dark reddish brown. moderately sorted. subangutar-subrounded. some thin grayisn
sitstone layers. umil tends to be stightly coarser in fower 20fL.. same thin cemented sand layers

40

Clayey Sand-Sangy Clay. reddish brown clayey medium sand. yellowisn to otive brown sandy clay, and thin organic nich

416~

450-

‘peaty) claysione al 402-4041t.

Sana. medium-coarse grayish brown. moderately sorfed. -sunanguiar-subrounded. quartz, hics.
some thin poorly cemented sand layers

e ] - ==

‘—‘mk.\
T DTN oy et 2 I

- ——

- i 52 il
T e e e | o o
=Ew o
plpadey 3

o et—

vertical Scale 1°.49°

WELL PROFLE

Deptn Description

e, Surtace Seal
Cement with Bentonite

Blank Casing 2-inch Schedue 40 PVC (typical)

L Cement with Bentonite Intermediate Seal

Wet Screen 2-inch Diametet PVC (typscal)

Gravel Envelops (typrcal)

e C2ment with Bentonite intermediate Seal

. {e—. ——Tast Hole 10 4501t. Abandoned ana Sealed with Bentonite Grout

RN

3
.

MONITORING WELL PROFILE PV-1 Shown
- — 5188
PAJARO VALLEY | TS|
GROUND-WATER MONTORING Ies
Lo b d gel
g LUHDORFF & SCALMRANIN
S5 Consuiung Engneers

Woeadlana, Catorria 95695




PAJARQ VALLEY PV-1
12S/1E-10R1-3

0 T _XT T T 1
- 4 L _ - . Sand
L _ L - - Gravelly sand
| 1 L N N Gravelly sand
| B | B B Sand
B i B i i Clayey sand
Sand
I~ n I~ n n iltst
Additional isr:tesrt?ende
* 1 r n feawqter b Sand, fine
ntrusion
200 - -1 n 1988-98
- - - - — ¢ | Sand,coarse
w L _ - | = | Sand, coarsening
E | Screened ) i ) i ) in bottom 10 feet
§ Interval ! ! Sand, coarsening
] B 1 T N B N & in bottom 20 feet
S 5
E ~ 1 n ?eawqter ~ n =
ntrusion (]
E — — — — ’- 1988 — — - Sand
S 400 - -1 - -1 - . § Clayey sand
2 | I I i 11 E
= 2 Sand
[° ") - - - - I Y - -
= ?
= - 4 L 4 L - _
= i 4 L 4 L i _
(=
o
& - 4 L 4 L - _
(=]
600 |- 1 r - [ — 16inch | [~ .
L - L - | ——= 64inch L _
- 1998 - 1988 =1 1988 - 1998 -
Year log Year log Year log Year log
recorded recorded | recorded recorded
800 [ I [ T
0 100 -50 0 5 0 100 1,000 100 10
GAMMA, SPONTANEOUS 16/64 INCH EM WELL LITHOLOGY
IN COUNTS POTENTIAL, RESISTIVITY, CONDUCTIVITY, CONSTRUCTION
PER IN IN OHM- IN MILLIMHOS
SECOND MILLIVOLTS METERS PER METER
Figure A1.1. Geophysical logs and well construction for selected monitoring wells and test holes in the Pajaro Valley, Santa Cruz County,
California.
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LITHOLOGY

Oepth

?

m""a..‘:“:a
il

108~
f12-
122~

132-

147

160-
i70-

240~
250-

300~

RS RSERSESSNT 1H

350-

Description

Sand, line-madium, dark brown, well sorted, subrounded; fithic {volcanic, metamorphic. sedimentary), quariz, leldspars, trace micas

Silty Clay, reddish brown, low plastic, trace line sang l vz, s, (oidapars, trace moas
and, medium-coarse w/line gravel, medium brown. poofly softed, subrounded-subangular, quartz, lithies, 3

S’QVGY Sand, megum :Icoarge,‘;nedmm orown, poo‘?ly soried, submunded-sunangula?
ity Clay, brown to gray, low plastic . -

Gravelly Sand to Gravel, meckim-very coarse sand, subangular, poorly s'onad, gravet to 1/2°. suprounded, fithics,

uppel &' has some thin clay witerbeas, middle & gravelly sand, iower 10’ gravel

Sitty Clay, yallowish brown, low plastic, trace line-medium sand

Sandy Sty Clay, very dark gray (bluish}, low-medium plastic. stitl, fine-medium sand <20%; soma thin sandier stringers

Silty Clay w/Sand, very dark gray, medium plastic, soft

Sandy Silty clay w/thin interbeds o! Sand. very dark gray, iow piastic, solt, sand bads very line-lins
Sand, medism w/coarse-very coarse, subangular; coarser, well rounded. some shell fragments
Sandy Sity Clay, very dark gray, low plastic. line-medium sand 30-50%

Sand, line~-coarse, poorly sorted, subrounded, abunacant shelt fragments ‘
Sand, medium-very coarse w/some fine gravel, subrounded-wel rounded, quariz, lithics: abundant shell fragments and intact smati gasirod
(snail} shalls, thin 2'thick clay bed at top

Silty Clay w/line Sand, dark gray, low-medium plagtic, sand <15% mMiCaceous

Sity Clay, darx gray, medium plastic

Siity Clay w/trace line Sand, dark gray, medium-high plastic. stiff

Siity Clay w/trace line Sand, dark gray, medium piastic, soft

Siity Clay w/trace fine Sand. dark gray, medm-high plastic. stil{

Silty Clay w/trace fine Sand. greenish gray, medium piastic, stiff
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LITHOLOGY
Depth Description

Q=

106=
122~

150

200~

220-

250~

300~

350~

396~

Sand, medium-coase, reddish brown, moderately sorted, subanglar- subrounded, quartz. iithics, feldsoars.
lrace mica. some ¢lay in upper 10" from soil torming process

Gravelly $and, medium-very coarse, poorly sorted, subanguiar-subrounded, soms fine gravei

Gravelly Sand to Gravael w/Sand, medium-very coarse sand, poorly sorted. gular: , lithics d
thin silty clay interpeds, olive brown at 5411, & §611., medium plastic

Sand, fine-medium, reddish brown.moderately sorted, subangular-subrounded.quartz, lithcs. feidspars,
black & golden mica, some layers of coarse sand

»* »"| Clayay Sand, reddish brown, tine-medium,subangular, clay <30%

Sand. fine-medium. well sorted, subangular-subrounded, quartz. ithics. feldspars, mica. tnin silt(stone),
v #»s7] clive gray, low plastic at 150tt., sligntly coarser in lower 101t

Sand. medium-coarse. darx gray brown. well sorted. sbanguiar-subrounded. quartz. lithics

Sand. medium-coarse. dark brown to yellowish brown, subangular-subrounded. moderately sorted, quartz lithics.
trace mica. some thin siltstone Iayers. unit tends to be sligntly coarsaer gramed in lower naif

Sand. medium-coarse, raddish brown, subangutar-suorounded. well sorted. quartz. lithics. race mica.
unit tends to be slighily coarser in tower 1011

Sand. mediumn-coarse. dark reddish brown. moderatsly sofled. subanguiar-subrounded. quartz. lithics.iface mica.
some thin grayish siltstone layers in upper 10H. urit tends to be stightly coarsef in lower 20ft.

Sand. meawm-coarse. dark brown-dark reddish brown. moderately sorted. subangutar-subrounded. some thin grayisn
sitstone layers. umil tends to be stightly coarser in fower 20fL.. same thin cemented sand layers

40

Clayey Sand-Sangy Clay. reddish brown clayey medium sand. yellowisn to otive brown sandy clay, and thin organic nich

416~

450-

‘peaty) claysione al 402-4041t.

Sana. medium-coarse grayish brown. moderately sorfed. -sunanguiar-subrounded. quartz, hics.
some thin poorly cemented sand layers

e ] - ==

‘—‘mk.\
T DTN oy et 2 I

- ——

- i 52 il
T e e e | o o
=Ew o
plpadey 3

o et—

vertical Scale 1°.49°

WELL PROFLE

Deptn Description

e, Surtace Seal
Cement with Bentonite

Blank Casing 2-inch Schedue 40 PVC (typical)

L Cement with Bentonite Intermediate Seal

Wet Screen 2-inch Diametet PVC (typscal)

Gravel Envelops (typrcal)

e C2ment with Bentonite intermediate Seal

. {e—. ——Tast Hole 10 4501t. Abandoned ana Sealed with Bentonite Grout
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DEPTH, IN FEET BELOW LAND SURFACE

200

400

600

800

PAJARO VALLEY PV-3
12S/1E-23R2-4

R2 [PV-3(D)]
R3[PV-3 (M)]
R4 [PV-3(S)]

Sand

| Silty clay
Silty clay
Sand

Clayey sand
Clayey sand
Clayey sand
Silty clay

- Silty clay

Sand
Sand

Sand
Sand

Gravelly sand apq
Sandy gravel silty
clay

inter-
beds

Sand with clay interbeds

Silty clay with
fine sand beds

Sand

Sand

Sand

Sand

Sand

Silty clay

Silty clay 0"

Silty clay

Silty clay

Clayey sand/
Clay and sand

Claystones and siltstones

1,000

Figure A1.2. Geophysical logs and well construction for selected monitoring wells and test holes in the Pajaro Valley, Santa Cruz County, California.
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Depth Description

E Sand and Clay, interbedded, tine-medium sand. silty, subangular-subrounded, clay-dark gray, sandy, low piastic
R Sand w/Clay stningers. medium, dark gray brown, subanguiar-subrounded, quartz, teidspars, lithic, some shelf fragments

Sand, medium, dark gray brown, moderatsly sorted, subangular-subrounded:; shell fragments: slightly coarser wn lower 10'

Gravelly Sand, medium-very coarse sand, fine gravels, subangular-wefl rounded, shell fragments. some thin dark gray clay imterbeds

Silty Clay, oark gray, solt, medium-high plastic, abundant shell fragmants; thin stringers of dark brown peaty matariai and iine gravels,
well rounced

Silty Clay. dark gray, stitf, medium-high plastic: some thin laminate of peaty maiserial. abundant shell fragments above 100'
108—

Sang and Gravel, medium-very coarse sand and fine gravel, subrounded-wek rounded, guartz, feldspars, lithics, esp. volcanic clasts;
then stringers of dark gray clay. some shell fragments -

160—
170~

Sand and Gravel, coarse-very coarse sand and (ine gravel. some thin stringers of silty clay, minor sheit fragments -

18 Sand, medium. gray, subrounded-rounded, trace fine gravels: quartz, feldspars, lithics

leg_—. m Silty Clay w/Sand. gray?. low-medium plastic
1

Sand and Gravel, madium-very coarse sand, fine 2" gravels, poorly sorted, subroundaed-wail foundad, some thin interbeds of dark brown sty ciay
graveis dommnated by dark lithics; quartz, leidspars and minor sandstone clasts

v
-

e

209-

9
:/W/C Sity Ciay, dark gray {bRish), soit, medium plaslic. trace fine mica sand. soma shell iragments
o4
o
200~ (1441
(P
M 1
: 2: Siity Clay, gark gray {bhknsh), stilf. slightly compacled, trace fine mica sang, no shalts
350~ ‘7%{
:l/ 1 Sity Clay, dark gray (biuish), soft, low-medium plastic. no shell fragments
370~ B44
:/ Silty Clay. dark gray (bhush). dense. hard. soms olive streaks, low-medium piastic
dA

400—

Vertical Scale 1"=40"
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LITHOLOGY

Description
Clayey Sand, reddish brown-strong brown, meds dium coarge, mg ly sorted, subrounded:
quartz, lithics: topsoil in upper part
:| Sand, pale brown, coarsa-medium, y sorted. guiar-subrounded
(=757 Gravelly Sang, medium-very coarse w/line gravel, weli sorted, subrounded, ciots of blyish siity clay
Silty Clay, light ofive brown. medium plastic, some bluish gray clayier zonas, small ciots ol orangish
clay, rare shell fragments :
Pl
{ ; :’: Silty Sand-Sand, pale olive. line-madium, maoderately sorted, matrix of mud. quartz, lithics, trace of mica
106— bt
14] Clay and Sandy Clay, dark greenish gray, soft, low plastic
126—- 'A_Zt
Sand. light yeHowish brown, fine-medium, well sorted, subroundad; quartz, fithics, trace mica, some
coarse-very coarse at base
154—
Gravelly Sand, medium-very coarse w/fine gravel to 3/4%, poorly sorted. subrounded to rounded: quartz.
iithics; some shell lragments
192
Silty Clay-Clay, greenish-biuish gray, soft 1o suli. medium-high piastic, some thin zones oi fine sandy clay.
: massive to thinnly bedded in lower hall
U
|
}
]
322- ‘7‘
A A
]
w)' 14 Sitty Clay w/Sand, bhuish-gresmsh gray, medium plastic. Soft to stilf, fine-very fine sand, trace of coarse to
A very coarse sand in thin zones
A
384- ,47|45«
g
1
2
)
s
)
)I/ Clay-Silty Clay, bluish gray. medm-high olastic, stiff, trace line-very fine sand
)
it
1
1
%
g
gy
|
(¥ |
546 b
.+ s} Clayay Sand-Sand. li d SL -Sut poorly sorted, grades downward into sand.
:/:/ coarse-very coarse, w/shell lragments
s7s- [
oo Sand-Gravelly Sand, medium-very coarse w/line gravel, poorly sorted, subanguiar-subrounded; lithics, quartz;
lo o e abundant shell fragments
boote
s1o- [424
618- P
RN
8%
640 1 o o Sand and Ciays, interbedded (as shown from E-Log interpretation), sands medium to coarse thinnly badded,
j : t.uish gray-greenish gray mudsiones ntertingered w/sands: thicker mudstones al top {610} and middle (§40)
854- %
.w“
874 I'D
i
706 [1L]
730~
/
1,
732-
;32: PTA1 { Mudstones and Siity Sandstones, Interbedded (as shown trom E-Log interpretation), sandstones-fine-very line.
750— weakly cemented, mudstones-greenish gray, moderately compacted and cemented
756-
792-
820-

Vertical Scate 1"=40'
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Depth D.l:m
0~ ooy YRR
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S L ik
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PAJARO VALLEY PV-4A
12S/2E-31E1, 2

£ 3
3 3
:z
0 11 7 Cl d
) i ] ayey san Sand
_ L | . Gravelly sand
Silty clay
: : : Silty sand
_ o | Sandy clay
| L | Sand
_ L ] Gravelly sand
200 = ereened n B n =
Interval B 7 o
i i ] = Silty clay
- - - [=]
=
<
- - - E
» L L _
‘&, B B 7] Silty clay with sand
s L L .
5
2 400 - —
Q - - _|
Z , . i
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o L L _ =
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L 7] F——
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5 B B . = .
L & Clayey sand
(T - - .
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- L L i
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Figure A1.3. Geophysical logs and well construction for selected monitoring wells and test holes in the Pajaro Valley,
Monterey County, California.
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Description

Clayey Sand, strong brown, medium-coarse. subangular-subrounded, poorly sorted; quartz, fithics; 1opsoil in upper part

‘| Sand. dark yeiow brown, medium, subrounded-subanguiar, moderately sortec: quartz, fithics; trace of silt; slightly coarser

Geavetly Sand-Sand and Gravel, grayisn brown, medium-very coarse s$and, line gravel 10 1/4" subrounded-subangiar,
poorly sortad; lithics, quartz, abundant goiden mica

2 :/; ; Sandy Clay, light ye# ) brown, low ity: fine-vety fine sand. some thin sand lenses

o
¢4 Sand w/Giavel. grayish brown, medium-very coarse, fine gravel, poorly sorted, subrounded-subanguiar, quartz, fithics:
4 skghtly coarser to gravedly sand at bottom; sharp basal contact :
o
L

178~
A 1] Sandy Sty Clay, tanmsh to grayish, low plasticity, some orangish weathering motties; thin sandier layers
an .

Gravely Sand, grayish brown. coarse-very coarse, fine gravel, poorly sorteq, subrounded-subanguiar; lithics, quartz;
gravel to 1/2% finer granad in lower haif

B2z

Gravelly Sand and Sandy Sity Clay. mterbedded. grayish brawnish, madium-very coarse, line graval, poorly sorlad; clay,
medgium-low plastic w/fine sand

L]
278~ £-Z

260 Gravelly Sand, grayish brown, coarse-vety coarsa, fine gravel, poorly sorted, sharp base

Sitty Clay-Sandy Silty Clay, biish gray, low-medium plasticity, fine-very fine sand, some thin line-very ling sandy iayers,
thinnly badded

334~

-

Sity Clay, biish gray, medium plastic, trace fine-very fine sand. some whitish-grayish mudsiones, thickly bedded

380-

Sity Clay-Sandy Sity Clay. bluish gray, medium-low plastic. fine-very fine sand, thin interbeds of sandier layers

X

S

48—
452_ by fm_ Ciayey Sity Sand, biish grayish, line-very fine
1 ﬂ Silty Clay. bhash gray, medium plastic. trace line-very fing sand. soma sandier zones
ag2- [ ' N )
193 | || Ciayey Silty Sand, grayisn, fine-very fine
)
i I' 14 Sity Clay. blish gray. medium plastic, lrace fine-very fina sand
512_ Oav L
n‘u:v Sand w/Gravel and Shes. grayish, medium-very coarse, line gravel, poorly sorted; subrounded. fithic gominated; abundant
+ ¢+ & shel tragments, slightly liner grained in lower hail
540- putel
r-2

Sand wi/thin mterbeds Clay and Sana, reddish brown-y: ish browa. i % moderatsly sorted. subsounded-subangular,
=3 Qquartz, lithics, thn intetbeds ol reddish brown ciay and $and, soma tanmsh-grayish mudstones

ot L

Sand, ysltowish brown, medium-coarss, sbanguiar-subrounded. poory sorted

896~
708- Z Clayey Sand-Clay andg Sand. reddish orangish brown, fine-medium

Sand, reddisn-yelowish brown, fine-medium, moderatety sorted, subrounded. quartz. fitfics

748= p——yi
]
7
S
.
s
///’
,7 .1} Clayey Sand and Sandy M thinnly dded. reddigh-y iSh Drown sands, subrounded, quartz, lithics,
/7.1 | tow plasie tHCke? m as shown, see E-Log for dataus
7
S,
7 4
820~ btuzd

Vertical Scale 1"=40
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UTHOLOGY
Depth  Description

Sand, medium, wel softed. subrounced-rounded, yelowish brown, quartz and feldspar; topsoil w/silt and ciay in upper 2' w/large shell fragments .
Sitty Clay, pale brown w/ian sireaks, soft, iow plastic. some thin peaty bads .
Sand, medium-coarse, pale brown, wei sorted. subroustded-rounded, some coarse sand ana fine gravel stringers in lower 4'
Sand. medium-coarse w/some ling gravel, well sorted, subrounded-rounded, yellowish browrn
Sand w/yetiowish brown Sity Clay stringers, medium-coarse sand and fine gravel, subangular-subrounded
94—
{ Sandy Silty Clay w/coarse sand stringers, coarse, rounded sands, gray brown sandy clays. stiff, medium-low plastic
o= ﬁi
28~ Sand, medwm-coarse w/ling ravel, subangular-sucroundea, light brown
140 Sandy Clay, pale brown, low plastic
150— /4] Sand wiClay, yellowish brown, medium-coarse sand, some line gravels
/ Sand and Clay, mterbedaed. megium-coarse sand w/fine gravel, clay dark gray (olish), stiff, medium plastic
166— .
El;%
,H/. Sandy Sity Clay, blush gray, medium piastic, line-mecium sand <20%
200- 7'[5(
{ : Siity Clay. bhush gray, medium-high plastic, irace fine mica sand, trace coarse sand and line gravei
220—-
(
{ Sandy Sity Clay. Diash gray, iow-medium plastic, fine mica sand <30%: some.cark orgamc material and shell {ragments
250~
1
Siity Clay w/Sand. bhish gray, medium-regh plastc, line mica sand <10%
1,
()
300~ .
1 Sandy Sity Clay, bhush gray, low-megium plastic, fine mica sand <20%, some shell fragments
320- b
i
l/|{
n
/ Silly Clay w/Sand, bhasn gray. medium plastic, line mica sand <10%, some sheil fragments
)
)
- g
I)I(A] '
%t
! Siity Clay w/Sand, dark biish gray, medium-high plastic. trace line mica sand <10%, some shell tragments
%
7
d 71
14 {
14,
480- 155
A Silty Clay, dark bhash gray. hwgn plaslic, trace fine mica sand, no shell fragmants
!
520~ [
530 [} Sandy Silty Clay, bhush gray. low-medium plastic, line mica sand, some shed iragmenis
! 2, Sity Clay w/trace line Sand, dark bhish gray, medium-nigh plastic. no shell ragments
550-
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PAJARO VALLEY PV-5
13S/2E-7C1

200
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Figure A1.4. Geophysical logs for selected monitoring wells
and test holes in the Pajaro Valley, Monterey County,

California.

Appendix 1

69



LITHOLOGY

ly in lower haif

Depth Description
0- ]
12— Sandy & Silty Clays, dark brown to dark gray, medium plastic
28 A Silty Clay w/Sand, dark gray (biuish), soft, medium=high plastic, fine sand, some layers dark brown peaty material
55= - Siity Sand, dium, subr r ded, quartz, lithics, some sheil fragments
g Sandy Siity Clay, dark greenish gray, stiff, medium piastic, zones of sandlar clay interbedded, thin,
medlum—-coarse sand iayers 80~70f1.
70-
Siity Clay, dark greenish bluigh gray, soft, mudlum—high'plustlc
Sg: » A Sand, medium-coarse, weil sorted, quartz, lithics, subrounded-well rounded
108 m Siity Clay w/trace tine Sand, dark bluish gray, medium piastic
124 :"’:", Sand-Gravelly Sand, medium, very coarse sand and fine gravel, subanguiar~wel!l rounded, quartz, lithics, feldspars
g = avin
m}Sth Clay & coarse Sand, interbedded, dark gray, clay dium plastic, i coarse sand w/line gravels
150- 244}
. .
Sand & Gravel, medium~very coarse sand, fine gravel, subrounded-rounded, guartz, lithics, well sorted, some thin
dark gray clay iayers, thickast at 189ft.
o
} Silty Clay w/Sand, brown-gray, medium plastic, fine-very fine sand, thin fine sand wigravei 219-224ft,
232 FE4)°
A. l..
—_—
O
B
o 8%
.n._-’
e
et
=
i""%'.h, Sand-Gravelly Sand, medium-very coarse, subangular-subr d, quartz, feld 3, lithics, gravels fine—pebbie,
m well rounded, lithics dominate, thin interbedded dark gray-brown siity clay & sandy clay at 289-300-314-340-344
244]\ & asot.
i
.
3ge- ?,‘J
,iE Siity-Sandy Clay, bluish gray, medlum~high plastic, trace fine sand, some thin layers fine di sand i
410-
Sand, medium-coarse, weil sorted, gray brown, subr. ded-r d, feld s, lithics, mica
460- prr 7
m}smy Clay w/Sand, interbedded, clays—-tan, medium plastic, sand fine-medium w/some coarse & fine gravel,
492-. A2}/ subrounded-rounded
1 Sand, fine~madium, brown, well sorted, subr d-r ded, guartz, teld s, lithics, soma thin intarbedded
dark gray silty clay beds
530- —
Sand, medium, reddish brown, well sorted, subrounded-rounded, slightly siity in piaces
383: F—-J Sandy Clay-Sand & Clay?, gray brawn, low piastic?
Sand, medium, brown, wetll sorted, sub-waell rounded, quartz, feldspars, lithics, slightly silty to finer grained lower 10ft.
830- i i di ded ded fald . i
840- [l Clayey Sand, reddish brown, subr T quartz, f 8, lithics
(77 #
2./ 4{ Sand, fine-medium, reddish brown, weil sorted, subrounded-rounded, gquartz,
feldspars, lithics, thin stringer of light beown-dark gray, silty-clayey 860-674ft.
700 T
tit
I H Sand-Slity Sand, grayish brown, yellowish brown, fine—-medium sand, poorly sorted, fines increase, thin
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Figure A1.5. Geophysical logs and well construction for selected monitoring wells and test holes in the Pajaro Valley, Santa Cruz County, California.
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LITHOLOGY WELL PRCFILE
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Figure A1.6. Geophysical logs and well construction for selected monitoring wells and test holes in the Pajaro Valley, Santa Cruz County, California.
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APPENDIX D

E-logs from the Capurro Ranch well study, Eaton Drilling Co.,
Inc., March 1993






APPENDIX E

Springfield Well No. 2 Drilling and Testing Activities Log



Appendix A. Log of drilling and testing activities of Springfield Well #2
Pajaro / Sunny Mesa Community Services District, Monterey County, California

Date

Activity

Monday, November 06, 2017

Drilling at 12:00 noon with 8 3/4-inch bit. Hydraulic system in drilling rig breaks down; stopped drilling after
86 feet (0 to 86 feet)

Tuesday, November 07, 2017

Continued drilling. Stopped for the day at 330 ft. below ground surface (bgs). Driller removed drill pipe from
borehole at end of day (“tripped out") (86 to 330feet)

Wednesday, November 08, 2017

Started day by replacing drill pipe back in borehole (“tripping back in"), cleaned out mud shakers as they
were getting filled with sand. Continued drilling and stopped at total depth of 615 feet bgs. Tripped out at
end of day. Borehole was E-logged by Newman (330 to 615 feet)

Thursday, November 09, 2017

Removed fine sand from system in preparation to ream borehole next week. Balance staff not present.

Friday, November 10, 2017

Removed fine sand from system in preparation to ream borehole next week. Balance staff not present.

Saturday, November 11, 2017

Sunday, November 12, 2017

Monday, November 13, 2017

Reamed borehole to 16 inches diameter. Balance staff was not present.

Tuesday, November 14, 2017

Continued reaming borehole. Balance staff was not present.

Wednesday, November 15, 2017

Continued reaming borehole. Balance staff was not present.

Thursday, November 16, 2017

Casing installed in borehole. Drill pipe placed inside casing. Heavy rain intermittently throughout day. Water
was circulated through system until mud viscosity was significantly reduced. Attempted placement of sand in
annulus was unsuccessful. Truck was not able to reach borehole site due to muddy conditions. Balance
staff present.

Friday, November 17, 2017

8/16" gravel pack material was placed in annulus. 14:00 Monterey County inspector observed placement of
cement sanitary seal in well. Balance staff present.

Saturday, November 18, 2017

Sunday, November 19, 2017

Monday, November 20, 2017

Tuesday, November 21, 2017

Wednesday, November 22, 2017

Thursday, November 23, 2017

Thanksgiving

Friday, November 24, 2017

Holiday

Saturday, November 25, 2017

Sunday, November 26, 2017

Monday, November 27, 2017

Tuesday, November 28, 2017

Wednesday, November 29, 2017

Thursday, November 30, 2017

Friday, December 01, 2017

Saturday, December 02, 2017

Sunday, December 03, 2017

Monday, December 04, 2017

Tuesday, December 05, 2017

Wednesday, December 06, 2017

Thursday, December 07, 2017

Friday, December 08, 2017

Install dataloggers in Springfield Well No. 2, Hawkins well, and School well (PVWMA 992)

Saturday, December 09, 2017

Sunday, December 10, 2017

Monday, December 11, 2017

Tuesday, December 12, 2017

Wednesday, December 13, 2017

Thursday, December 14, 2017

Friday, December 15, 2017

Saturday, December 16, 2017

Sunday, December 17, 2017

Monday, December 18, 2017

Tuesday, December 19, 2017

Step test starts at 10:35; Pumping rate is 327 gpm; at 13:45 pumping rate is increased to 425 gpm; water
guality samples collected at 18:00; Pumping ends at 18:15; removed all dataloggers

Wednesday, December 20, 2017

Thursday, December 21, 2017

Friday, December 22, 2017

215021 _drilling_and_testing_log_gp.xIsx, Drilling log Page 1 of 2 ©2018 Balance Hydrologics, Inc.



Appendix A. Log of drilling and testing activities of Springfield Well #2
Pajaro / Sunny Mesa Community Services District, Monterey County, California

Date

Activity

Monday, February 12, 2018

Tuesday, February 13, 2018

Wednesday, February 14, 2018

Thursday, February 15, 2018

Re-installed dataloggers in Springfield Well No. 2, Hawkins well, and School well (PVYWMA 992), and
Rocha's irrigation well

Friday, February 16, 2018

Saturday, February 17, 2018

Sunday, February 18, 2018

Monday, February 19, 2018

Tuesday, February 20, 2018

Springfield Well No. 2 pumped for 1 hour

Wednesday, February 21, 2018

9-hour constant-rate pumping test starts at 9:40; Pumping rate is 410 gpm; Pumping ends at 18:40

Thursday, February 22, 2018

Recovery ends ast 3:40; equipment demobbed at 9am

Friday, February 23, 2018

215021 _drilling_and_testing_log_gp.xIsx, Drilling log Page 2 of 2 ©2018 Balance Hydrologics, Inc.



APPENDIX F

Springfield Well No. 2 Geologic and Geophysical Logs



Preliminary Data Subject To Revision

Geologic log for test well #2, Pajaro/Sunny Mesa Community
Services District, Monterey County, CA

Well #2 Location

Borehole geologist:

Gustavo Porras

Owner: Pajaro/Sunny Mesa Community Services District Drilling company: Maggiora Bros. Drilling Co.

Well location: 1812 Springfield Road, Moss Landing CA 95039 Driller: Victor Rodriguez

APN: 413-014-001 Drilling rig: Ingersoll Rand TH60

Latitude, Longitude: N 36° 50' 16.59"; W 121° 46' 7.19" Driling bits: 8 ¥ inches, then reamed to 16 inches
Ground surface elevation: 142 feet WGS84 Depth of borehole: 600 feet

Start drilling date: November 6, 2017 Depth of casing: 600 feet

Well completion date: November 17, 2017 Diameter of casing: 8-inch PVC

Geophysical log: Craig Newman
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- (5YR 4/4) fine to medium, subangular to subrounded, well sorted ¥ -inch bit; cuttings samples were =
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i i > l
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7 silty clay W Ing 7 S e —
2 81 4 -
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ELECTRIC LOG
GAMMA-RAY LOG

74380 Company MAGGIORA BROS. DRILLING

Well 1815 SPRINGFIELD RD.
. Field SPRINGFIELD TERRACE
ile No.
D00313 County SANTA CRUZ State CALIFORNIA
Location: Other Services:
o9 rssselen izt Teeee
Sec. - Twp. - Rge. -
Permanent Datum GROUND LEVEL Elevation 142" Elevation

Log Measured From GROUND LEVEL above perm. datum BE
Drilling Measured From GROUND LEVEL GL
Date 11/8/2017

Run Number ONE

Depth Driller 611'

Depth Logger 611'

Bottom Logged Interval 611'

Top Log Interval 20'

Casing Driller NONE

Casing Logger NONE

Bit Size 8 3/4"

Type Fluid in Hole BENTONITE
Density / Viscosity N/A

pH/ Fluid Loss N/A

Source of Sample PIT

Rm @ Meas. Temp 80@743F
Rmf @ Meas. Temp 86@T755F
Rmc @ Meas. Temp N/A

Source of Rmf/ Rmc MEAS.

Rm @ BHT N/A

Time Circulation Stopped 1 HOUR

Time Logger on Bottom N/A

Max. Recorded Temperature -

Equipment Number Lv-2

Location SNS

Recorded By M. NEWMAN
Witnessed By V. RODRIQUEZ

<<< Fold Here >>>

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness

of any interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or
expenses incurred or sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also

subject to our general terms and conditions set out in our current Price Schedule.

Comments

74380.db
pass2.1
elog

Database File

Dataset Pathname

Presentation Format
Dataset Creation

Charted by

Thu Nov 09 08:18:22 2017
Depth in Feet scaled 1:240




oo / / \/.r\/
©1 8 Ny A NP
: \ 1
— o
ElS A d i
HE T
O -~
—| x
m e
% | &
.
B ———
o
oloiolol . /
Dln, old, e
el N |
B _ iy ,
| = | g 1338
E|E . N jiB
—_ ' E £ |
E|E £|<. _ NEEEAQ
! 1,00 —__
£ £ = l.\_ \
)1 OC|lO
|0~ 1
AN
1 _ A e
1 1 !
1 _ —— < 1 -
m_.houu _.houu_ ™ — L ||\|\ﬁr| ey ™~
1
ool
3 3 3 3
— — N
SIEH
S| Ol
bl 1_
|
|
=1
T, S/
) N
=~ <, \ -
£| 5! \ L d s
S — e, ——
o m_ =T | I.\\l..\\l\.fl\
S m_ J- ™, \L.‘-_-
™ v
M— L_ '.‘\ ﬂlﬁ’ \' \—f!- - ’ \_\ ’\’ h) .Ih T
G“ 1Y J N ' X [y ° PRl M\
|
|
|
ool




N
AV uly [
A
SN / VY (\ A /,\
™ ,\/ /
~ B \
M
v \
-
I N
J 117 /
£k
s
| 7
L \“\H\...u = [ 1 A T
‘ NZah eSS S
\ -
N \
/ | | e ey \\
e Lerny | - |
N | |
- R | / |
/.., _. \
N - ., ¢
B,
i1 e
" 7
5 -
”
o
o
& i : m
2 <
il [T a
N o TN \ ™ ™
\\ Y e e i TN
il _ ny ™
\l.\ \\l\/-ll\\ - T / Al —— J n_- v i
_, . 1y
’y _ i [ |
! LK i
: [
| x( _1 , _\ 1 ;\___ ! \ f ‘- [ ‘J
! YARENAR) a5 y | | 7 I |
Wy ~ - ’ | | | \-.— i
v RN Wy . 1




= ) ™S
= 450 7
‘. i ™ J
~ I Vi c
i { {
- hY
- ? \ \
~ L -
= ~2 \ (5 (—'_'
- \ A [ —
. 7 L — ]
t pd ~ [
ME \ 2 ! Vs
{ \ / b
- ] o 1]
< 7 ~
- { N
{ N e AN
N N \
f h 3y P
N I /s -
e s <
., \
< 500 \ <
< \ (
| N Y
4 f \
14 Y
N 2
~< - —
G { [ i .
< ’ A : s
< 7 7
. N =
[ N >
/) Id 5 <
> N hl
[ /J Y
< / =
~ | 1y \
L ) >
f { fl =
J ~ ~
- / ' o
‘;. /
< 550 N :
i AN
hal ¥
» ! AN
\d' 1 \
y ! J
\ | 7 <
2 ! 2
s | { )
. ' ] —>
{ S
~ ] N <
S A 9
) / -
(S <
-~ 3 =
Y { T <
p) I T [E—
T ’ ~
) ] ™~
C { ' b
-~ \ 74
: ¢ 600 : -
|
‘--_'-"-'--— / Y
R ) ) )y e o et
SP (mV) 100 RSN (Ohm-m) 50/0 SPR (Ohm-m) 50
0 Gamma Ray (GAPI) 100 0 RLN (Ohm-m) 50, |50  SPRx 10 (Ohm-m) 500
Wso RSN x 10 (Ohm-m) 500
50 RLN x 10 (Ohm-m) 500







APPENDIX G

Springfield Well No. 2 Water-Quality Reports



ANALYTICAL CHEMISTS

and

BACTERIOLOGISTS
Approved by State of California

SOIL CONTROL LAB

Balance Hydrologics Inc.

42 HAMGAR WAY
WATSONVILLE

CALFORMIA
25078

54

800 Bancroft Way, Suite 101

Berkeley, CA 94710-2227
Attn: Mark Woyshner

Date Received:
Project # / Name:
Water System #:
Sample Identification:
Sampler Name / Co.:
Matrix:

Laboratory #:

General Mineral
pH
Specific Conductance (EC)
Hydroxide as OH
Carbonate as CO3
Bicarbonate as HCO3
Total Alkalinity as CaCO3
Hardness
Total Dissolved Solids
Chloride
Sulfate as SO4
Fluoride
Calcium
Magnesium
Potassium
Sodium
Iron
Manganese
Copper
Zinc

Inorganics
Nitrate+Nitrite as N
Arsenic
Barium
Boron

December 20, 2017
215021 / Pajaro Sunny Mesa
NA

Springfield Well #2, sampled 12/19/2017 5:00:00PM
Gustavo Porras / Balance Hydrologics

CsD

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 7120730
Reporting Date: January 9, 2018

Water State
7120730-01 Drinking
Water Analysis Date
Results Units RL Limits Method Analyzed Flags
7.8 pH Units 0.1 - SM4500-H+ B 12/20/17
700 uS/cm 1.0 1600 SM2510B 12/20/17
ND mg/L 2.0 - SM 2320B 12/20/17
ND mg/L 2.0 - SM 2320B 12/20/17
300 mg/L 2.0 - SM 2320B 12/20/17
240 mg/L 2.0 - SM 2320B 12/20/17
250 mg/L 5.0 - SM 2340 B 12/22/17
410 mg/L 10 1000 SM2540C 12/20117
55 mg/L 1.0 500 EPA 300.0 12/22/17
54 mg/L 1.0 500 EPA 300.0 12/22/17
0.15 mg/L 0.10 2 EPA 300.0 12122117
41 mg/L 0.50 - EPA 200.7 12/22/17
35 mg/L 0.50 - EPA 200.7 12/22/17
25 mg/L 0.50 - EPA 200.7 12/22/17
51 mg/L 0.50 - EPA 200.7 12/22/17
ND ug/L 50 300 EPA 200.7 12/22/17
ND ug/L 20 50 EPA 200.7 12/22/17
ND ug/L 50 1000 EPA 200.7 12/22/17
ND ug/L 50 5000 EPA 200.7 12/22/17
0.12 mg/L 0.10 10 EPA 300.0 12/22/17
ND ug/L 2.0 10 EPA 200.8 01/04/18
ND ug/L 100 1000 EPA 200.7 12/22/17
270 ug/L 100 - EPA 200.7 12/22/17

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

State Drinking Water Limits: - as listed by California Administrative Code, Title 22.

* - a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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ANALYTICAL CHEMISTS

and

BACTERIOLOGISTS
Approved by State of California

SOIL CONTROL LAB

Balance Hydrologics Inc.

42 HAMGAR WAY
WATSONVILLE

CALFORMIA
25078

54

800 Bancroft Way, Suite 101

Berkeley, CA 94710-2227

Attn: Mark Woyshner

Date Received:
Project # / Name:
Water System #:
Sample Identification:
Sampler Name / Co.:
Matrix:

Laboratory #:

Inorganics
Cadmium

Chromium
Cyanide (total)
Lead

Mercury
Selenium
Silver

MBAS (Surfactants)
Aluminum
Antimony
Beryllium
Nickel
Thallium

Nitrite as N

General Physical
Color

Threshold Odor No.
Turbidity
Nitrate as N

December 20, 2017
215021 / Pajaro Sunny Mesa
NA

Springfield Well #2, sampled 12/19/2017 5:00:00PM
Gustavo Porras / Balance Hydrologics

CsD

TEL: 831-724-5422
FAX: 831-724-3188

Work Order #: 7120730
Reporting Date: January 9, 2018

Water State
7120730-01 Drinking
Water Analysis Date
Results Units RL Limits Method Analyzed Flags
ND ug/L 1.0 5 EPA 200.8 01/04/18
7.3 ug/L 1.0 50 EPA 200.8 01/04/18
ND ug/L 100 200 SM 4500-CN F 12/20/17
ND ug/L 5.0 15 EPA 200.8 01/04/18
ND ug/L 1.0 2 EPA 245.1 01/04/18
ND ug/L 5.0 50 EPA 200.8 01/04/18
ND ug/L 10 100 EPA 200.8 01/04/18
ND mg/L 0.025 0.5 SM5540C 12/20117
ND ug/L 50 1000 EPA 200.7 12/22/17
ND ug/L 6.0 6 EPA 200.8 01/04/18
ND ug/L 1.0 4 EPA 200.7 12122117
ND ug/L 10 100 EPA 200.7 12/22/17
ND ug/L 1.0 2 EPA 200.8 01/04/18
ND mg/L 0.10 1 EPA 300.0 12/22/17
ND Color Units 3.0 - SM 2120B 12/20/17
ND T.O.N. 1.0 - SM 2150B 12/20/17
0.10 NTU 0.10 - SM 2130B 12/20/17
0.12 mg/L 0.10 10 EPA 300.0 12/22/17

RL - are levels down to which we can quantify with reliability, a result below this level is reported as "ND" for Not Detected.

State Drinking Water Limits: - as listed by California Administrative Code, Title 22.

* - a * in the left hand margin of the report means that particular constituent is above the California Drinking Water Limits.
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BSK Associates Laboratory Fresno

1414 Stanislaus St A7L2428

Fresno, CA 93706 1/23/2018
559-497-2888 (Main) .
559-485-6935 (FAX) Invoice: A732318

Mark Woyshner

Balance Hydrologics, Inc.
800 Bancroft Way, Suite 101
Berkeley, CA 94710-2227

RE: Report for A7L2428 General Chemistry

Dear Mark Woyshner,

Thank you for using BSK Associates for your analytical testing needs. In the following pages, you will
find the test results for the samples submitted to our laboratory on 12/21/2017. The results have been
approved for release by our Laboratory Director as indicated by the authorizing signature below.

The samples were analyzed for the test(s) indicated on the Chain of Custody (see attached) and the
results relate only to the samples analyzed. BSK certifies that the testing was performed in
accordance with the quality system requirements specified in the 2009 TNI Standard. Any deviations
from this standard or from the method requirements for each test procedure performed will be
annotated alongside the analytical result or noted in the Case Narrative. Unless otherwise noted, the
sample results are reported on an “as received” basis.

If additional clarification of any information is required, please contact your Project Manager,
True Lee , at 559-497-2888.

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

Sincerely,

True Lee, Project Manager

Accredited in Accordance with NELAP
ORELAP #4021

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018

| Page1of32 |

QA-RP-0001-10 Final.rpt www.BSKAssociates.com




AT7L2428

General Chemistry

Case Narrative

Project and Report Details Invoice Details

Client: Balance Hydrologics, Inc. Invoice To: Balance Hydrologics, Inc.
Report To: Mark Woyshner Invoice Attn: Rachel Boitano

Project #: Springfield New Well Project PO#: -

Received: 12/21/2017 - 11:58

Report Due: 1/23/2018

Sample Receipt Conditions

Cooler: Default Cooler Containers Intact

Temperature on Receipt °C: 3.5 COC/Labels Agree
Received On Blue Ice

Packing Material - Bubble Wrap
Sample(s) were received in temperature range.
Initial receipt at BSK-FAL

Detailed Narrative

Chain of Custody Notes

Date: 12/22/2017

Initials: TRL

Note: Received empty bottle for EPA 531. Notified Mark and EPA 531 cancelled.

Data Qualifiers

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

BS Blank spike recoveries did not meet acceptance limits.

BS1.0 Blank spike recovery for this analyte was biased high; no material impact on reported result as sample is ND for this
parameter.

CV0.0 CCV recovery was above method acceptance limits; no material impact on reported result as sample is ND for this
parameter.

MS1.0 Matrix spike recoveries exceed control limits.

Report Distribution

Recipient(s) Report Format CC:

Gustavo Porras FINAL.RPT

Jason Parke FINAL.RPT

Mark Woyshner FINAL.RPT

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018

QA-RP-0001-10 Final.rpt www.BSKAssociates.com I
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AT7L2428

General Chemistry
Springfield New Well

Certificate of Analysis

Sample ID: A7L2428-01 Sample Date - Time: 12/19/17 - 16:25
Sampled By: Client Matrix: Water
Sample Description: Springfield New Well #2 Sample Type: Grab

BSK Associates Laboratory Fresno
General Chemistry

Analyte Method Result RL Units MRuL“ Batch Prepared Analyzed Qual
Conductivity @ 25C SM 2510B 690 1.0 umhos/cm 1 A716714 12/22/17 12/22117
Hexavalent Chromium EPA218.7 6.6 0.050 ug/L 1 A716766 12/26/17 12/26/17
Perchlorate EPA314.0 ND 2.0 ug/L 1 A716909 12/29/17 12/29117
Radiological
GELY ) Method Result Units Batch Prepared Analyzed Qual
Gross Alpha SM 7110C 2.52 pCi/lL A800004 01/02/18 01/03/18
Gross Alpha 1.65 Sigma Uncertainty SM 7110C 0.291 pCi/lL A800004 01/02/18 01/03/18
Gross Alpha MDA95 SM 7110C 1.06 pCi/lL A800004 01/02/18 01/03/18
Organics
RL
LUELY G Method Result RL Units Mult Batch Prepared Analyzed Qual
Chlorinated Acid Herbicides by GC-ECD
2,45T EPA515.4 ND 1.0 ug/L 1 A716839 12/27/17 01/03/18
2,4,5-TP (Silvex) EPA515.4 ND 1.0 ug/L 1 A716839 12/27/17 01/03/18
2,4-D EPA515.4 ND 10 ug/L 1 A716839 12/27/17 01/03/18
Bentazon EPA515.4 ND 2.0 ug/L 1 A716839 12/27/17 01/03/18
Dalapon EPA515.4 ND 10 ug/L 1 A716839 12/27/17 01/03/18
Dicamba EPA515.4 ND 1.5 ug/L 1 A716839 12/27/17 01/03/18
Dinoseb EPA515.4 ND 2.0 ug/L 1 A716839 12/27/17 01/03/18
Pentachlorophenol EPA515.4 ND 0.20 ug/L 1 A716839 12/27/17 01/03/18
Picloram EPA 515.4 ND 1.0 ug/L 1 A716839 12/27/17 01/03/18
Surrogate: DCPAA EPA515.4 94 % Acceptable range: 70-130 %
Volatile Organics by GC-MS
1,1,1,2-Tetrachloroethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,1,1-Trichloroethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,1,2,2-Tetrachloroethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,1,2-Trichloro-1,2,2-trifluoroethane EPA 524.2 ND 10 ug/L 1 A716740 12/22/17 12/22/17
1,1,2-Trichloroethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22/17
1,1-Dichloroethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22/17
1,1-Dichloroethene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22/17
1,1-Dichloropropene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,2,3-Trichlorobenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,2,4-Trichlorobenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,2,4-Trimethylbenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,2-Dichlorobenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,2-Dichloroethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,2-Dichloropropane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,3,5-Trimethylbenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,3-Dichlorobenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22/17

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018

Page 3 of 32
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AT7L2428

General Chemistry
Springfield New Well

Certificate of Analysis

Sample ID: A7L2428-01 Sample Date - Time: 12/19/17 - 16:25
Sampled By: Client Matrix: Water
Sample Description: Springfield New Well #2 Sample Type: Grab

Organics

RL

Analyte Method Result RL Units Mult Batch Prepared Analyzed Qual
Volatile Organics by GC-MS
1,3-Dichloropropane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
1,4-Dichlorobenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
2,2-Dichloropropane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22/17
2-Butanone EPA 524.2 ND 5.0 ug/L 1 A716740 12/22/17 12/22117
2-Chlorotoluene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
2-Hexanone EPA 524.2 ND 10 ug/L 1 A716740 12/22/17 12/22117
4-Chlorotoluene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
4-Methyl-2-pentanone EPA 524.2 ND 5.0 ug/L 1 A716740 12/22/17 12/22117
Acetone EPA 524.2 ND 10 ug/L 1 A716740 12/22/17 12/22117
Benzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Bromobenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22117 12/22/17
Bromochloromethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22117 12/22/17
Bromodichloromethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Bromoform EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Bromomethane EPA 524 .2 ND 0.50 ug/L 1 A716740 12/22/17 12/22/17
Carbon Tetrachloride EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22/17
Chlorobenzene EPA524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Chloroethane EPA524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Chloroform EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Chloromethane EPA524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
cis-1,2-Dichloroethene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
cis-1,3-Dichloropropene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Dibromochloromethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22117 12/22/17
Dibromomethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22117 12/22/17
Dichlorodifluoromethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Dichloromethane EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Di-isopropyl ether (DIPE) EPA 524.2 ND 3.0 ug/L 1 A716740 12/22/17 12/22/17
Ethyl tert-Butyl Ether (ETBE) EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22/17
Ethylbenzene EPA524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Hexachlorobutadiene EPA524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Isopropylbenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22/17
m,p-Xylenes EPA524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Methyl-t-butyl ether EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Naphthalene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
n-Butylbenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22117 12/22/17
n-Propylbenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22117 12/22/17
o-Xylene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
p-Isopropyltoluene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
sec-Butylbenzene EPA 524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22/17
Styrene EPA 5242 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
tert-Amyl Methyl Ether (TAME) EPA524.2 ND 3.0 ug/L 1 A716740 12/22/17 12/22117
tert-Butyl alcohol (TBA) EPA524.2 ND 2.0 ug/L 1 A716740 12/22/17 12/22117
tert-Butylbenzene EPA524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117
Tetrachloroethene (PCE) EPA524.2 ND 0.50 ug/L 1 A716740 12/22/17 12/22117

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018

QA-RP-0001-10 Final.rpt www.BSKAssociates.com I
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Sample ID: A7L2428-01
Sampled By: Client

Sample Description: Springfield New Well #2

Analyte Method
Volatile Organics by GC-MS

Toluene EPA 524.2
trans-1,2-Dichloroethene EPA 524.2
trans-1,3-Dichloropropene EPA 524.2
Trichloroethene (TCE) EPA 524 .2
Trichlorofluoromethane EPA 524 .2
Vinyl Chloride EPA 524.2
Surrogate: 1,2-Dichlorobenzene-d4 EPA 524.2
Surrogate: Bromofluorobenzene EPA 524.2

Total 1,3-Dichloropropene
Total Trihalomethanes
Total Xylenes, EPA 524.2

Semi-Volatile Organics by GC-MS

Alachlor EPA 525.3
Atrazine EPA 525.3
Benzo(a)pyrene EPA525.3
Bis(2-ethylhexyl) adipate EPA 525.3
Bis(2-ethylhexyl) phthalate EPA 525.3
Bromacil EPA 525.3
Butachlor EPA 525.3
Diazinon EPA 525.3
Dimethoate EPA 525.3
Metolachlor EPA 525.3
Metribuzin EPA 525.3
Molinate EPA 525.3
Propachlor EPA 525.3
Simazine EPA 525.3
Thiobencarb EPA 525.3

Surrogate: 1,3-Dimethyl-2-nitrobenzene EPA525.3
Surrogate: Benzo(a)pyrene-d12 EPA 525.3
Surrogate: Triphenyl Phosphate EPA 525.3

Diquat by HPLC
Diquat EPA 549.2

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018

QA-RP-0001-10 Final.rpt

Certificate of Analysis

Result

0.63
ND
ND
ND
ND
ND

104 %

105 %
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

108 %
123 %
100 %

ND

Organics

RL Units
0.50 ug/L
0.50 ug/L
0.50 ug/L
0.50 ug/L

5.0 ug/L
0.50 ug/L

Acceptable range: 70-130 %
Acceptable range: 70-130 %

0.50 ug/L
0.50 ug/L
0.50 ug/L
1.0 ug/L
0.50 ug/L
0.10 ug/L
3.0 ug/L
3.0 ug/L
10 ug/L
0.38 ug/L
0.25 ug/L
10 ug/L
0.50 ug/L
0.50 ug/L
2.0 ug/L
0.50 ug/L
1.0 ug/L
1.0 ug/L

Acceptable range: 70-130 %
Acceptable range: 70-130 %
Acceptable range: 70-130 %

4.0 ug/L

www.BSKAssociates.com

RL
Mult

1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1

Batch

A716740
A716740
A716740
A716740
A716740
A716740

A716710
A716710
A716710
A716710
A716710
A716710
A716710
A716710
A716710
A716710
A716710
A716710
A716710
A716710
A716710

A716758

AT7L2428

General Chemistry
Springfield New Well

Sample Date - Time: 12/19/17 - 16:25

Matrix: Water
Sample Type: Grab

Prepared

12/22/17
12/22/17
12/22/17
12/22/17
12/22/17
1212217

1212117
1212117
12/21/17
12/21/17
12/21117
12/21117
12121117
12121117
12121117
12121117
12121117
12121117
1212117
1212117
12/21/17

12/22/17

Analyzed Qual

12/22117
12/22117
12/22117
12/22117
12/22117
12/22/17  BS1.0

12127117
12127117
12/27117
12/27117
12/27117
12/27117
12/27117
12/27117
12/27117
12/27117
12/27117
12/27117
12127117
12127117
12/27117

12/29/17  CV0.0

Page 5 of 32




A7L2428

General Chemistry
BSK Associates Laboratory Fresno
General Chemistry Quality Control Report
Spike Source %REC RPD Date
Analyte Result RL Units Level Result %REC Limits RPD Limit Analyzed Qual
EPA 218.7 - Quality Control
Batch: A716766 Prepared: 12/26/2017
Prep Method: Method Specific Preparation Analyst: CEG
Blank (A716766-BLK1)
Hexavalent Chromium ND 0.050 ug/L 12/26/17
Blank Spike (A716766-BS1)
Hexavalent Chromium 0.035 0.050 ug/L 0.050 70 50-150 12/26/17
Matrix Spike (A716766-MS1), Source: A7L2496-08
Hexavalent Chromium 6.4 0.050 ug/L 2.0 4.6 90 85-115 12/26/17
Matrix Spike Dup (A716766-MSD1), Source: A7L2496-08
Hexavalent Chromium 6.4 0.050 ug/L 2.0 4.6 88 85-115 1 15 12/26/17
EPA 314.0 - Quality Control
Batch: A716909 Prepared: 12/28/2017
Prep Method: Method Specific Preparation Analyst: RES
Blank (A716909-BLK1)
Perchlorate ND 2.0 ug/L 12/28/17
Blank Spike (A716909-BS1)
Perchlorate 16 2.0 ug/L 15 104 85-115 12/28/17
Matrix Spike (A716909-MS1), Source: A7L2015-01RE1
Perchlorate 6.6 2.0 ug/L 5.0 ND 99 80-120 12/28/17
Matrix Spike Dup (A716909-MSD1), Source: A7L2015-01RE1
Perchlorate 6.7 20 ug/L 5.0 ND 101 80-120 2 15 12/28/17
SM 2510B - Quality Control
Batch: A716714 Prepared: 12/22/2017
Prep Method: Method Specific Preparation Analyst: CEG
Blank Spike (A716714-BS1)
Conductivity @ 25C 1400 1.0 umhos/c 1400 99 90-110 12/22/17
m
Blank Spike Dup (A716714-BSD1)
Conductivity @ 25C 1400 1.0 umhos/c 1400 99 90-110 0 20  12/22/17
m
Duplicate (A716714-DUP1), Source: A7L2456-01
Conductivity @ 25C 590 1.0 umhos/c 590 1 20  12/22/17
m

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018
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BSK Associates Laboratory Fresno

Organics Quality Control Report
Spike

Source

%REC

A7L2428

General Chemistry

RPD

Date

Result

Batch: A716839

RL Units

Level

Result

EPA 515.4 - Quality Control

%REC

Limits RPD Limit Analyzed Qual

Prepared: 12/27/2017

Prep Method: EPA 515.4 Analyst: YNV
Blank (A716839-BLK1)

2,45T ND 1.0 uglL 01/03/18
2,4,5-TP (Silvex) ND 1.0 ug/L 01/03/18
2,4-D ND 10  ug/lL 01/03/18
Bentazon ND 20 ug/L 01/03/18
Dalapon ND 10 ug/lL 01/03/18
Dicamba ND 1.5 ug/lL 01/03/18
Dinoseb ND 2.0 ug/L 01/03/18
Pentachlorophenol ND 0.20 ug/lL 01/03/18
Picloram ND 1.0 ug/lL 01/03/18
Surrogate: DCPAA 35 36 97 70-130 01/03/18
Blank Spike (A716839-BS1)

2,45T 3.9 1.0 ug/L 4.0 98 70-130 01/03/18
2,4,5-TP (Silvex) 0.83 1.0 ug/L 0.80 104 70-130 01/03/18
2,4-D 0.41 10  ug/lL 0.40 102 70-130 01/03/18
Bentazon 7.8 2.0 ug/L 8.0 98 70-130 01/03/18
Dalapon 4.0 10  ug/lL 4.0 101 70-130 01/03/18
Dicamba 0.79 1.5 uglL 0.80 99 70-130 01/03/18
Dinoseb 0.80 2.0 ug/L 0.80 100 70-130 01/03/18
Pentachlorophenol 0.16 0.20 ug/lL 0.16 100 70-130 01/03/18
Picloram 0.37 1.0 ug/L 0.40 93 70-130 01/03/18
Surrogate: DCPAA 36 36 99 70-130 01/03/18
Blank Spike Dup (A716839-BSD1)

2,45T 4.0 1.0 ug/L 4.0 100 70-130 2 20 01/03/18
2,4,5-TP (Silvex) 0.85 1.0 ug/L 0.80 106 70-130 2 20 01/03/18
2,4-D 0.40 10  ug/lL 0.40 99 70-130 3 20 01/03/18
Bentazon 7.8 2.0 ug/L 8.0 98 70-130 0 20 01/03/18
Dalapon 4.1 10 ug/lL 4.0 103 70-130 2 20 01/03/18
Dicamba 0.81 1.5 uglL 0.80 101 70-130 2 20 01/03/18
Dinoseb 0.82 20 ug/L 0.80 102 70-130 2 20 01/03/18
Pentachlorophenol 0.16 0.20 ug/L 0.16 102 70-130 1 20 01/03/18
Picloram 0.39 1.0 ug/L 0.40 98 70-130 6 20 01/03/18
Surrogate: DCPAA 35 36 98 70-130 01/03/18
Matrix Spike (A716839-MS1), Source: A7L2122-01

2,45-T 34 1.0 ug/L 4.0 ND 85 70-130 01/03/18
2,4,5-TP (Silvex) 0.69 1.0 ug/L 0.80 ND 87 70-130 01/03/18
2,4-D 0.30 10  ug/lL 0.40 ND 76 70-130 01/03/18
Bentazon ND 2.0 ug/L 8.0 ND 0 70-130 01/03/18 MS1.0 Low
Dalapon 4.0 10  ug/lL 4.0 ND 101 70-130 01/03/18
Dicamba 0.76 1.5 uglL 0.80 ND 95 70-130 01/03/18
Dinoseb 0.70 2.0 ug/L 0.80 ND 87 70-130 01/03/18
Pentachlorophenol ND 0.20 ug/L 0.16 ND 0 70-130 01/03/18 MS1.0 Low
Picloram 0.37 1.0 ug/L 0.40 ND 93 70-130 01/03/18
Surrogate: DCPAA 33 36 92 70-130 01/03/18

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018
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BSK Associates Laboratory Fresno

Organics Quality Control Report
Spike

Source

%REC

A7L2428

General Chemistry

RPD

Date

Batch: A716839

Result

RL Units

Level

Result

EPA 515.4 - Quality Control

%REC

Limits

RPD Limit Analyzed Qual

Prepared: 12/27/2017

Prep Method: EPA 515.4 Analyst: YNV
Matrix Spike Dup (A716839-MSD1), Source: A7L2122-01
2,4,5-T 34 1.0 ug/lL 4.0 ND 84 70-130 30 01/03/18
2,4,5-TP (Silvex) 0.67 1.0 ug/lL 0.80 ND 84 70-130 3 30 01/03/18
2,4-D 0.29 10 ug/lL 0.40 ND 72 70-130 30 01/03/18
Bentazon ND 2.0 ug/L 8.0 ND 0 70-130 30 01/03/18 MS1.0 Low
Dalapon 4.0 10 ug/lL 4.0 ND 100 70-130 30 01/03/18
Dicamba 0.75 1.5 ug/lL 0.80 ND 93 70-130 30 01/03/18
Dinoseb 0.69 2.0 ug/L 0.80 ND 86 70-130 2 30 01/03/18
Pentachlorophenol ND 0.20 ug/L 0.16 ND 0 70-130 30 01/03/18 MS1.0 Low
Picloram 0.38 1.0 ug/lL 0.40 ND 96 70-130 3 30 01/03/18
Surrogate: DCPAA 33 36 91 70-130 01/03/18

EPA 524.2 - Quality Control
Batch: A716740 Prepared: 12/22/2017
Prep Method: EPA 524.2 Analyst: ANM
Blank (A716740-BLK1)
1,1,1,2-Tetrachloroethane ND 0.50 ug/lL 12/22/17
1,1,1-Trichloroethane ND 0.50 ug/lL 12/22/17
1,1,2,2-Tetrachloroethane ND 0.50 ug/lL 12/22/17
1,1,2-Trichloro-1,2,2-trifluoroethane ND 10 ug/L 12/22/17
1,1,2-Trichloroethane ND 0.50 ug/L 12/22/17
1,1-Dichloroethane ND 0.50 ug/L 12/22/17
1,1-Dichloroethene ND 0.50 ug/lL 12/22/17
1,1-Dichloropropene ND 0.50 ug/lL 12/22/17
1,2,3-Trichlorobenzene ND 0.50 ug/lL 12/22/17
1,2,4-Trichlorobenzene ND 0.50 ug/lL 12/22/17
1,2,4-Trimethylbenzene ND 0.50 ug/lL 12/22/17
1,2-Dichlorobenzene ND 0.50 ug/lL 12/22/17
1,2-Dichloroethane ND 0.50 ug/L 12/22/17
1,2-Dichloropropane ND 0.50 ug/lL 12/22/17
1,3,5-Trimethylbenzene ND 0.50 ug/L 12/22/17
1,3-Dichlorobenzene ND 0.50 ug/lL 12/22/17
1,3-Dichloropropane ND 0.50 ug/lL 12/22/17
1,4-Dichlorobenzene ND 0.50 ug/lL 12/22/17
2,2-Dichloropropane ND 0.50 ug/lL 12/22/17
2-Butanone ND 5.0 ug/L 12/22/17
2-Chlorotoluene ND 0.50 ug/L 12/22/17
2-Hexanone ND 10 ug/lL 12/22/17
4-Chlorotoluene ND 0.50 ug/L 12/22/17
4-Methyl-2-pentanone ND 5.0 ug/L 12/22/17
Acetone ND 10 ug/lL 12/22/17
Benzene ND 0.50 ug/lL 12/22/17
Bromobenzene ND 0.50 ug/lL 12/22/17
Bromochloromethane ND 0.50 ug/lL 12/22/17
Bromodichloromethane ND 0.50 ug/L 12/22/17
Bromoform ND 0.50 ug/L 12/22/17

A7L2428 FINAL 01232018 1315
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A7L2428

General Chemistry

BSK Associates Laboratory Fresno

Organics Quality Control Report
Spike Source %REC RPD Date

Result RL Units Level Result %REC Limits RPD Limit Analyzed Qual

EPA 524.2 - Quality Control

Batch: A716740 Prepared: 12/22/2017
Prep Method: EPA 524.2 Analyst: ANM

Blank (A716740-BLK1)

Bromomethane ND 0.50 ug/lL 12/22/17
Carbon Tetrachloride ND 0.50 ug/lL 12/22/17
Chlorobenzene ND 0.50 ug/L 12/22/17
Chloroethane ND 0.50 ug/L 12/22/17
Chloroform ND 0.50 ug/L 12/22/17
Chloromethane ND 0.50 ug/lL 12/22/17
cis-1,2-Dichloroethene ND 0.50 ug/lL 12/22/17
cis-1,3-Dichloropropene ND 0.50 ug/lL 12/22/17
Dibromochloromethane ND 0.50 ug/lL 12/22/17
Dibromomethane ND 0.50 ug/lL 12/22/17
Dichlorodifluoromethane ND 0.50 ug/lL 12/22/17
Dichloromethane ND 0.50 ug/L 12/22/17
Di-isopropyl ether (DIPE) ND 3.0 ug/L 12/22/17
Ethyl tert-Butyl Ether (ETBE) ND 0.50 ug/L 12/22/17
Ethylbenzene ND 0.50 ug/lL 12/22/17
Hexachlorobutadiene ND 0.50 ug/lL 12/22/17
Isopropylbenzene ND 0.50 ug/lL 12/22/17
m,p-Xylenes ND 0.50 ug/lL 12/22/17
Methyl-t-butyl ether ND 0.50 ug/lL 12/22/17
Naphthalene ND 0.50 ug/L 12/22/17
n-Butylbenzene ND 0.50 ug/L 12/22/17
n-Propylbenzene ND 0.50 ug/lL 12/22/17
o-Xylene ND 0.50 ug/lL 12/22/17
p-Isopropyltoluene ND 0.50 ug/lL 12/22/17
sec-Butylbenzene ND 0.50 ug/lL 12/22/17
Styrene ND 0.50 ug/lL 12/22/17
tert-Amyl Methyl Ether (TAME) ND 3.0 ug/L 12/22/17
tert-Butyl alcohol (TBA) ND 2.0 ug/L 12/22/17
tert-Butylbenzene ND 0.50 ug/L 12/22/17
Tetrachloroethene (PCE) ND 0.50 ug/lL 12/22/17
Toluene ND 0.50 ug/lL 12/22/17
trans-1,2-Dichloroethene ND 0.50 ug/lL 12/22/17
trans-1,3-Dichloropropene ND 0.50 ug/lL 12/22/17
Trichloroethene (TCE) ND 0.50 ug/lL 12/22/17
Trichlorofluoromethane ND 5.0 ug/L 12/22/17
Vinyl Chloride ND 0.50 ug/L 12/22/17
Surrogate: 1,2-Dichlorobenzene-d4 49 50 98 70-130 12/22/17
Surrogate: Bromofluorobenzene 50 50 100 70-130 12/22/17

Blank Spike (A716740-BS1)

1,1,1,2-Tetrachloroethane " 0.50 ug/lL 10 109 70-130 12/22/17
1,1,1-Trichloroethane 1 0.50 ug/lL 10 112 70-130 12/22/17
1,1,2,2-Tetrachloroethane 1 0.50 ug/lL 10 109 70-130 12/22/17
1,1,2-Trichloro-1,2,2-trifluoroethane 11 10 ug/L 10 112 70-130 12/22/17
1,1,2-Trichloroethane 1 0.50 ug/lL 10 110 70-130 12/22/17
1,1-Dichloroethane 1 0.50 ug/lL 10 110 70-130 12/22/17

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018

QA-RP-0001-10 Final.rpt www.BSKAssociates.com I

Page 90f 32 |




A7L2428

General Chemistry

BSK Associates Laboratory Fresno

Organics Quality Control Report
Spike Source %REC RPD Date

Result RL Units Level Result %REC Limits RPD Limit Analyzed Qual

EPA 524.2 - Quality Control

Batch: A716740 Prepared: 12/22/2017
Prep Method: EPA 524.2 Analyst: ANM

Blank Spike (A716740-BS1)

1,1-Dichloroethene 1 0.50 ug/L 10 1M1 70-130 12/22/17
1,1-Dichloropropene " 0.50 ug/lL 10 110 70-130 12/22/17
1,2,3-Trichlorobenzene 10 0.50 ug/L 10 101 70-130 12/22/17
1,2,4-Trichlorobenzene 9.9 0.50 ug/L 10 99 70-130 12/22/17
1,2,4-Trimethylbenzene 1 0.50 ug/L 10 107 70-130 12/22/17
1,2-Dichlorobenzene 1 0.50 ug/lL 10 110 70-130 12/22/17
1,2-Dichloroethane 1 0.50 ug/L 10 108 70-130 12/22/17
1,2-Dichloropropane 1 0.50 ug/lL 10 108 70-130 12/22/17
1,3,5-Trimethylbenzene 1 0.50 ug/lL 10 108 70-130 12/22/17
1,3-Dichlorobenzene 1 0.50 ug/L 10 109 70-130 12/22/17
1,3-Dichloropropane " 0.50 ug/lL 10 108 70-130 12/22/17
1,4-Dichlorobenzene 11 0.50 ug/L 10 1M1 70-130 12/22/17
2,2-Dichloropropane 12 0.50 ug/lL 10 119 70-130 12/22/17
2-Butanone 1 50 ug/L 10 106 70-130 12/22/17
2-Chlorotoluene 1 0.50 ug/L 10 106 70-130 12/22/17
2-Hexanone 1 10 ug/lL 10 107 70-130 12/22/17
4-Chlorotoluene 1 0.50 ug/L 10 108 70-130 12/22/17
4-Methyl-2-pentanone 10 5.0 ug/L 10 104 70-130 12/22/17
Acetone 11 10 ug/lL 10 106 70-130 12/22/17
Benzene 11 0.50 ug/L 10 109 70-130 12/22/17
Bromobenzene " 0.50 ug/lL 10 108 70-130 12/22/17
Bromochloromethane 1 0.50 ug/lL 10 107 70-130 12/22/17
Bromodichloromethane 1 0.50 ug/lL 10 109 70-130 12/22/17
Bromoform 1 0.50 ug/L 10 109 70-130 12/22/17
Bromomethane 1 0.50 ug/lL 10 1M1 70-130 12/22/17
Carbon disulfide 12 10 ug/lL 10 115 70-130 12/22/17
Carbon Tetrachloride 1 0.50 ug/lL 10 114 70-130 12/22/17
Chlorobenzene 1 0.50 ug/L 10 109 70-130 12/22/17
Chloroethane 1 0.50 ug/L 10 109 70-130 12/22/17
Chloroform 1 0.50 ug/L 10 110 70-130 12/22/17
Chloromethane 1 0.50 ug/L 10 106 70-130 12/22/17
cis-1,2-Dichloroethene 1 0.50 ug/lL 10 109 70-130 12/22/17
cis-1,3-Dichloropropene 1 0.50 ug/lL 10 107 70-130 12/22/17
Dibromochloromethane 1 0.50 ug/lL 10 110 70-130 12/22/17
Dibromomethane 11 0.50 ug/L 10 109 70-130 12/22/17
Dichlorodifluoromethane 1 0.50 ug/L 10 113 70-130 12/22/17
Dichloromethane 1 0.50 ug/L 10 113 70-130 12/22/17
Di-isopropyl ether (DIPE) 10 3.0 ug/L 10 100 70-130 12/22/17
Ethyl tert-Butyl Ether (ETBE) 9.7 0.50 ug/L 10 97 70-130 12/22/17
Ethylbenzene 1 0.50 ug/L 10 108 70-130 12/22/17
Hexachlorobutadiene 1 0.50 ug/lL 10 1M1 70-130 12/22/17
Isopropylbenzene 1 0.50 ug/lL 10 109 70-130 12/22/17
m,p-Xylenes 22 0.50 ug/L 20 110 70-130 12/22/17
Methyl-t-butyl ether 21 0.50 ug/L 20 104 70-130 12/22/17
Naphthalene 9.4 0.50 ug/L 10 94 70-130 12/22/17
n-Butylbenzene 1 0.50 ug/lL 10 108 70-130 12/22/17

A7L2428 FINAL 01232018 1315
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A7L2428

General Chemistry

BSK Associates Laboratory Fresno

Organics Quality Control Report
Spike Source %REC RPD Date

Result RL Units Level Result %REC Limits RPD Limit Analyzed Qual

EPA 524.2 - Quality Control

Batch: A716740 Prepared: 12/22/2017
Prep Method: EPA 524.2 Analyst: ANM

Blank Spike (A716740-BS1)

n-Propylbenzene 1 0.50 ug/lL 10 110 70-130 12/22/17
o-Xylene 1 0.50 ug/L 10 114 70-130 12/22/17
p-Isopropyltoluene " 0.50 ug/lL 10 109 70-130 12/22/17
sec-Butylbenzene 1 0.50 ug/L 10 109 70-130 12/22/17
Styrene 1 0.50 ug/L 10 107 70-130 12/22/17
tert-Amyl Methyl Ether (TAME) 10 3.0 ug/lL 10 101 70-130 12/22/17
tert-Butyl alcohol (TBA) 10 2.0 ug/L 10 103 70-130 12/22/17
tert-Butylbenzene 1 0.50 ug/lL 10 109 70-130 12/22/17
Tetrachloroethene (PCE) 1 0.50 ug/lL 10 112 70-130 12/22/17
Toluene 1 0.50 ug/L 10 108 70-130 12/22/17
trans-1,2-Dichloroethene 11 0.50 ug/L 10 110 70-130 12/22/17
trans-1,3-Dichloropropene " 0.50 ug/L 10 106 70-130 12/22/17
Trichloroethene (TCE) 1 0.50 ug/L 10 113 70-130 12/22/17
Trichlorofluoromethane 1 5.0 ug/L 10 109 70-130 12/22/17
Vinyl Chloride 14 0.50 ug/L 10 135 70-130 12/22/17 BS High
Surrogate: 1,2-Dichlorobenzene-d4 51 50 102 70-130 12/22/17
Surrogate: Bromofluorobenzene 51 50 101 70-130 12/22/17

Blank Spike Dup (A716740-BSD1)

1,1,1,2-Tetrachloroethane 1 0.50 ug/L 10 108 70-130 1 30 12/22/17
1,1,1-Trichloroethane 1 0.50 ug/L 10 110 70-130 1 30 12/22/17
1,1,2,2-Tetrachloroethane 1 0.50 ug/L 10 1M1 70-130 2 30 12/22/17
1,1,2-Trichloro-1,2,2-trifluoroethane " 10 ug/lL 10 110 70-130 2 30 12/22/17
1,1,2-Trichloroethane 11 0.50 ug/L 10 110 70-130 1 30  12/22/17
1,1-Dichloroethane 1 0.50 ug/L 10 109 70-130 1 30  12/22/17
1,1-Dichloroethene 11 0.50 ug/L 10 109 70-130 1 30 12/22/17
1,1-Dichloropropene 11 0.50 ug/lL 10 108 70-130 2 30  12/22/17
1,2,3-Trichlorobenzene 10 0.50 ug/L 10 102 70-130 2 30 12/22/17
1,2,4-Trichlorobenzene 10 0.50 ug/lL 10 104 70-130 5 30 12/22/17
1,2,4-Trimethylbenzene 1 0.50 ug/L 10 106 70-130 1 30 12/22/17
1,2-Dichlorobenzene 1 0.50 ug/lL 10 110 70-130 0 30  12/22/17
1,2-Dichloroethane 11 0.50 ug/L 10 108 70-130 0 30  12/22/17
1,2-Dichloropropane 1 0.50 ug/lL 10 109 70-130 0 30  12/22/17
1,3,5-Trimethylbenzene 1 0.50 ug/L 10 108 70-130 1 30 12/22/17
1,3-Dichlorobenzene 1 0.50 ug/lL 10 109 70-130 1 30 12/22/17
1,3-Dichloropropane 11 0.50 ug/lL 10 110 70-130 2 30  12/22/17
1,4-Dichlorobenzene 1 0.50 ug/L 10 110 70-130 1 30 12/22/17
2,2-Dichloropropane 12 0.50 ug/L 10 116 70-130 2 30 12/22/17
2-Butanone 11 5.0 ug/L 10 106 70-130 0 30  12/22/17
2-Chlorotoluene 1 0.50 ug/lL 10 108 70-130 1 30  12/22/17
2-Hexanone 11 10 ug/lL 10 111 70-130 4 30  12/22/17
4-Chlorotoluene 1 0.50 ug/L 10 108 70-130 0 30 12/22/17
4-Methyl-2-pentanone 11 5.0 ug/L 10 107 70-130 3 30  12/22/17
Acetone 1 10  ug/lL 10 107 70-130 1 30 12/22/17
Benzene 1 0.50 ug/L 10 109 70-130 0 30 12/22/17
Bromobenzene 1 0.50 ug/lL 10 109 70-130 1 30 12/22/17
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A7L2428

General Chemistry

BSK Associates Laboratory Fresno

Organics Quality Control Report
Spike Source %REC RPD Date

Result RL Units Level Result %REC Limits RPD Limit Analyzed Qual

EPA 524.2 - Quality Control

Batch: A716740 Prepared: 12/22/2017
Prep Method: EPA 524.2 Analyst: ANM

Blank Spike Dup (A716740-BSD1)

Bromochloromethane 10 0.50 ug/lL 10 102 70-130 4 30  12/22/17
Bromodichloromethane 1 0.50 ug/lL 10 109 70-130 1 30 12/22/17
Bromoform 1" 0.50 ug/L 10 109 70-130 1 30 12722117
Bromomethane 11 0.50 ug/L 10 113 70-130 2 30  12/22/17
Carbon disulfide 1 10 ug/lL 10 112 70-130 2 30  12/22/17
Carbon Tetrachloride 1 0.50 ug/lL 10 112 70-130 2 30  12/22/17
Chlorobenzene 11 0.50 ug/L 10 109 70-130 0 30 12/22/17
Chloroethane 1 0.50 ug/L 10 108 70-130 1 30 12/22/17
Chloroform 1 0.50 ug/L 10 109 70-130 1 30 12/22/17
Chloromethane 1 0.50 ug/L 10 106 70-130 0 30 12/22/17
cis-1,2-Dichloroethene 11 0.50 ug/L 10 108 70-130 1 30  12/22/17
cis-1,3-Dichloropropene " 0.50 ug/L 10 106 70-130 1 30 12/22/17
Dibromochloromethane " 0.50 ug/lL 10 108 70-130 1 30 12/22/17
Dibromomethane 11 0.50 ug/L 10 110 70-130 1 30 12/22/17
Dichlorodifluoromethane 1 0.50 ug/lL 10 1M1 70-130 2 30  12/22/17
Dichloromethane 1 0.50 ug/L 10 1M1 70-130 2 30 12/22/17
Di-isopropy! ether (DIPE) 9.9 3.0 uglL 10 99 70-130 1 30 12/22/17
Ethyl tert-Butyl Ether (ETBE) 9.9 0.50 ug/L 10 99 70-130 3 30 12/22/17
Ethylbenzene 11 0.50 ug/L 10 107 70-130 1 30  12/22/17
Hexachlorobutadiene 1 0.50 ug/L 10 112 70-130 1 30  12/22/17
Isopropylbenzene " 0.50 ug/lL 10 107 70-130 2 30 12/22/17
m,p-Xylenes 22 0.50 ug/L 20 109 70-130 1 30 12/22/17
Methyl-t-butyl ether 21 0.50 ug/L 20 104 70-130 0 30 12/22/17
Naphthalene 10 0.50 ug/L 10 100 70-130 6 30 12/22/17
n-Butylbenzene 1 0.50 ug/L 10 108 70-130 0 30 12/22/17
n-Propylbenzene 1 0.50 ug/lL 10 108 70-130 2 30 12/22/17
o-Xylene 11 0.50 ug/L 10 113 70-130 1 30  12/22/17
p-Isopropyltoluene 1 0.50 ug/L 10 106 70-130 3 30  12/22/17
sec-Butylbenzene " 0.50 ug/lL 10 106 70-130 2 30 12/22/17
Styrene 11 0.50 ug/L 10 107 70-130 0 30 12/22/17
tert-Amyl Methyl Ether (TAME) 10 3.0 ug/lL 10 102 70-130 1 30 12/22/17
tert-Butyl alcohol (TBA) 10 2.0 ug/L 10 103 70-130 0 30 12/22/17
tert-Butylbenzene 10 0.50 ug/L 10 103 70-130 6 30 12/22/17
Tetrachloroethene (PCE) 1 0.50 ug/L 10 110 70-130 2 30 12/22/17
Toluene 11 0.50 ug/L 10 107 70-130 1 30  12/22/17
trans-1,2-Dichloroethene 1 0.50 ug/L 10 109 70-130 2 30  12/22/17
trans-1,3-Dichloropropene " 0.50 ug/lL 10 107 70-130 1 30 12/22/17
Trichloroethene (TCE) 11 0.50 ug/L 10 115 70-130 2 30 12/22/17
Trichlorofluoromethane 11 5.0 ug/L 10 107 70-130 1 30  12/22/17
Vinyl Chloride 1 0.50 ug/L 10 1M1 70-130 20 30 12/22/17
Surrogate: 1,2-Dichlorobenzene-d4 51 50 102 70-130 12/22/17
Surrogate: Bromofluorobenzene 51 50 103 70-130 12/22/17
Matrix Spike (A716740-MS1), Source: A7L2423-01

1,1,1,2-Tetrachloroethane 10 0.50 ug/lL 10 ND 103 41-156 12/23/17
1,1,1-Trichloroethane 12 0.50 ug/L 10 ND 117 48-160 12/23/17

A7L2428 FINAL 01232018 1315
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A7L2428

General Chemistry

BSK Associates Laboratory Fresno

Organics Quality Control Report
Spike Source %REC RPD Date

Result RL Units Level Result %REC Limits RPD Limit Analyzed Qual

EPA 524.2 - Quality Control

Batch: A716740 Prepared: 12/22/2017
Prep Method: EPA 524.2 Analyst: ANM

Matrix Spike (A716740-MS1), Source: A7L2423-01

1,1,2,2-Tetrachloroethane 1 0.50 ug/lL 10 ND 106 42-151 12/23/17
1,1,2-Trichloro-1,2,2-trifluoroethane 15 10 ug/lL 10 ND 146 47-164 12/23/117
1,1,2-Trichloroethane 11 0.50 ug/L 10 ND 107 45-152 12/23/17
1,1-Dichloroethane 11 0.50 ug/L 10 ND 112 48-157 12/23/17
1,1-Dichloroethene 12 0.50 ug/L 10 ND 125 51-158 12/23/17
1,1-Dichloropropene 12 0.50 ug/lL 10 ND 123 46-162 12/23/17
1,2,3-Trichlorobenzene 9.6 0.50 ug/lL 10 ND 96 37-145 12/23/17
1,2,4-Trichlorobenzene 9.8 0.50 ug/lL 10 ND 98 33-149 12/23/17
1,2,4-Trimethylbenzene 1 0.50 ug/L 10 ND 107 44-146 12/23/17
1,2-Dichlorobenzene 1 0.50 ug/L 10 ND 107 44-146 12/23/17
1,2-Dichloroethane 11 0.50 ug/L 10 ND 106 47-151 12/23/17
1,2-Dichloropropane " 0.50 ug/L 10 ND 108 47-155 12/23/17
1,3,5-Trimethylbenzene 1 0.50 ug/L 10 ND 110 45-154 12/23/17
1,3-Dichlorobenzene 11 0.50 ug/L 10 ND 108 44-146 12/23/17
1,3-Dichloropropane 1 0.50 ug/lL 10 ND 106 45-151 12/23/17
1,4-Dichlorobenzene 1 0.50 ug/L 10 ND 109 43-146 12/23/17
2,2-Dichloropropane 9.6 0.50 ug/lL 10 ND 96 24-182 12/23/17
2-Butanone 9.9 5.0 ug/L 10 ND 99 55-144 12/23/17
2-Chlorotoluene 11 0.50 ug/L 10 ND 110 48-150 12/23/17
2-Hexanone 10 10 ug/lL 10 ND 103 40-159 12/23/17
4-Chlorotoluene 1 0.50 ug/L 10 ND 111 43-150 12/23/17
4-Methyl-2-pentanone 9.8 5.0 ug/L 10 ND 98 30-171 12/23/17
Acetone 9.9 10  ug/lL 10 ND 99 27-181 12/23/17
Benzene 1 0.50 ug/L 10 ND 113 48-155 12/23/17
Bromobenzene 1 0.50 ug/lL 10 ND 110 43-151 12/23/17
Bromochloromethane 9.3 0.50 ug/lL 10 ND 93 48-161 12/23/17
Bromodichloromethane 11 0.50 ug/L 10 ND 105 47-151 12/23/17
Bromoform 9.9 0.50 ug/L 10 ND 99 29-162 12/23/17
Bromomethane 12 0.50 ug/L 10 ND 116 10-200 12/23/17
Carbon disulfide 13 10  ug/lL 10 ND 126 57-161 12/23/17
Carbon Tetrachloride 12 0.50 ug/lL 10 ND 124 47-163 12/23/17
Chlorobenzene 1 0.50 ug/L 10 ND 109 46-152 12/23/17
Chloroethane 12 0.50 ug/L 10 ND 121 28-189 12/23/17
Chloroform 1 0.50 ug/L 10 ND 113 52-148 12/23/17
Chloromethane 11 0.50 ug/L 10 ND 115 53-159 12/23/17
cis-1,2-Dichloroethene 11 0.50 ug/L 10 ND 111 50-152 12/23/17
cis-1,3-Dichloropropene 9.7 0.50 ug/lL 10 ND 97 34-156 12/23/17
Dibromochloromethane 10 0.50 ug/lL 10 ND 101 44-149 12/23/17
Dibromomethane 11 0.50 ug/L 10 ND 108 46-150 12/23/17
Dichlorodifluoromethane 15 0.50 ug/lL 10 ND 149 33-170 12/23/17
Dichloromethane 12 0.50 ug/lL 10 ND 117 47-156 12/23/17
Di-isopropy! ether (DIPE) 9.6 3.0 ug/lL 10 ND 96 41-159 12/23/17
Ethyl tert-Butyl Ether (ETBE) 9.1 0.50 ug/L 10 ND 91 32-160 12/23/17
Ethylbenzene 11 0.50 ug/L 10 ND 112 40-157 12/23/17
Hexachlorobutadiene 12 0.50 ug/lL 10 ND 116 38-151 12/23/17
Isopropylbenzene 1 0.50 ug/lL 10 ND 114 41-156 12/23/17

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018
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A7L2428

General Chemistry

BSK Associates Laboratory Fresno

Organics Quality Control Report
Spike Source %REC RPD Date

Result RL Units Level Result %REC Limits RPD Limit Analyzed Qual

EPA 524.2 - Quality Control

Batch: A716740 Prepared: 12/22/2017
Prep Method: EPA 524.2 Analyst: ANM

Matrix Spike (A716740-MS1), Source: A7L2423-01

m,p-Xylenes 23 0.50 ug/L 20 ND 113 49-154 12/23/17
Methyl-t-butyl ether 19 0.50 ug/L 20 ND 96 41-156 12/23/17
Naphthalene 9.0 0.50 ug/L 10 ND 90 35-154 12/23/17
n-Butylbenzene 11 0.50 ug/L 10 ND 114 31-153 12/23/17
n-Propylbenzene 1 0.50 ug/L 10 ND 115 39-156 12/23/17
o-Xylene 12 0.50 ug/L 10 ND 116 27-164 12/23/17
p-Isopropyltoluene 11 0.50 ug/lL 10 ND 115 26-161 12/23/17
sec-Butylbenzene 12 0.50 ug/lL 10 ND 116 39-154 12/23/17
Styrene 1 0.50 ug/L 10 ND 114 10-200 12/23/17
tert-Amyl Methyl Ether (TAME) 10 3.0 ug/lL 10 ND 100 24-161 12/23/17
tert-Butyl alcohol (TBA) 8.3 2.0 ug/L 10 ND 83 22-174 12/23/17
tert-Butylbenzene 11 0.50 ug/L 10 ND 110 40-153 12/23/17
Tetrachloroethene (PCE) 12 0.50 ug/L 10 ND 120 48-155 12/23/17
Toluene 11 0.50 ug/L 10 ND 110 40-159 12/23/17
trans-1,2-Dichloroethene 12 0.50 ug/lL 10 ND 116 52-157 12/23/17
trans-1,3-Dichloropropene 9.4 0.50 ug/lL 10 ND 94 28-160 12/23/17
Trichloroethene (TCE) 1 0.50 ug/L 10 ND 114 49-155 12/23/17
Trichlorofluoromethane 13 5.0 ug/L 10 ND 135 47-169 12/23/17
Vinyl Chloride 15 0.50 ug/L 10 ND 154 21-183 12/23/17
Surrogate: 1,2-Dichlorobenzene-d4 51 50 102 70-130 12/23/17
Surrogate: Bromofluorobenzene 51 50 101 70-130 12/23/17

EPA 525.3 - Quality Control

Batch: A716710 Prepared: 12/21/2017
Prep Method: EPA 525.3 Analyst: JKH

Blank (A716710-BLK1)

Alachlor ND 1.0 ug/lL 12/26/17
Atrazine ND 0.50 ug/lL 12/26/17
Benzo(a)pyrene ND 0.10 ug/lL 12/26/17
Bis(2-ethylhexyl) adipate ND 3.0 ug/L 12/26/17
Bis(2-ethylhexyl) phthalate ND 3.0 ug/L 12/26/17
Bromacil ND 10 ug/lL 12/26/17
Butachlor ND 0.38  ug/L 12/26/17
Diazinon ND 0.25 ug/L 12/26/17
Dimethoate ND 10 ug/lL 12/26/17
Metolachlor ND 0.50 ug/lL 12/26/17
Metribuzin ND 0.50 ug/lL 12/26/17
Molinate ND 2.0 ug/L 12/26/17
Propachlor ND 0.50 ug/lL 12/26/17
Simazine ND 1.0 ug/lL 12/26/17
Thiobencarb ND 1.0 ug/lL 12/26/17
Surrogate: 1,3-Dimethyl-2-nitrobenzene 1.0 1.0 104 70-130 12/26/17
Surrogate: Benzo(a)pyrene-d12 1.2 1.0 117 70-130 12/26/17
Surrogate: Triphenyl Phosphate 1.1 1.0 110 70-130 12/26/17

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018
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A7L2428

General Chemistry

BSK Associates Laboratory Fresno

Organics Quality Control Report
Spike Source %REC RPD Date

Result RL Units Level Result %REC Limits RPD Limit Analyzed Qual

EPA 525.3 - Quality Control

Batch: A716710 Prepared: 12/21/2017
Prep Method: EPA 525.3 Analyst: JKH

Blank Spike (A716710-BS1)

Alachlor 0.98 1.0 ug/L 1.0 98 70-130 12/26/17
Atrazine 0.52 0.50 ug/L 0.50 103 70-130 12/26/17
Benzo(a)pyrene 0.1 0.10  ug/L 0.10 113 70-130 12/26/17
Bis(2-ethylhexyl) adipate 1.9 3.0 ug/L 2.0 97 70-130 12/26/17
Bis(2-ethylhexyl) phthalate 29 3.0 ug/L 3.0 96 70-130 12/26/17
Bromacil 1.2 10 ug/lL 1.0 116 70-130 12/26/17
Butachlor 1.1 0.38  ug/L 1.0 108 70-130 12/26/17
Diazinon 1.3 0.25 ug/L 1.3 103 70-130 12/26/17
Dimethoate 1.8 10 ug/lL 2.0 90 70-130 12/26/17
Metolachlor 1.3 0.50 ug/L 1.3 106 70-130 12/26/17
Metribuzin 1.0 0.50 ug/L 1.0 101 70-130 12/26/17
Molinate 2.0 2.0 ug/L 2.0 102 70-130 12/26/17
Propachlor 0.51 0.50 ug/L 0.50 101 70-130 12/26/17
Simazine 0.38 1.0 ug/lL 0.35 107 70-130 12/26/17
Thiobencarb 0.97 1.0 ug/lL 1.0 97 70-130 12/26/17
Surrogate: 1,3-Dimethyl-2-nitrobenzene 1.0 1.0 102 70-130 12/26/17
Surrogate: Benzo(a)pyrene-d12 1.2 1.0 120 70-130 12/26/17
Surrogate: Triphenyl Phosphate 1.0 1.0 103 70-130 12/26/17

Blank Spike Dup (A716710-BSD1)

Alachlor 0.98 1.0 uglL 1.0 98 70-130 1 30  12/26/17
Atrazine 0.48 0.50 ug/L 0.50 96 70-130 7 30  12/26/17
Benzo(a)pyrene 0.12 0.10  ug/L 0.10 119 70-130 5 30  12/26/17
Bis(2-ethylhexyl) adipate 21 3.0 uglL 2.0 105 70-130 8 30  12/26/17
Bis(2-ethylhexyl) phthalate 3.3 3.0 ug/lL 3.0 11 70-130 14 30 12/26/17
Bromacil 1.1 10  ug/lL 1.0 1M1 70-130 5 30  12/26/17
Butachlor 1.0 0.38 ug/L 1.0 104 70-130 4 30  12/26/17
Diazinon 1.3 0.25 ug/L 1.3 102 70-130 1 30  12/26/17
Dimethoate 1.9 10 ug/lL 2.0 94 70-130 4 30 12/26/17
Metolachlor 1.3 0.50 ug/L 1.3 104 70-130 1 30 12/26/17
Metribuzin 0.98 0.50 ug/L 1.0 98 70-130 3 30 12/26/17
Molinate 2.2 2.0 ug/L 2.0 112 70-130 9 30 12/26/17
Propachlor 0.52 0.50 ug/L 0.50 105 70-130 3 30  12/26/17
Simazine 0.33 1.0 ug/L 0.35 94 70-130 13 30 12/26/17
Thiobencarb 0.97 1.0 uglL 1.0 97 70-130 1 30  12/26/17
Surrogate: 1,3-Dimethyl-2-nitrobenzene 1.1 1.0 110 70-130 12/26/17
Surrogate: Benzo(a)pyrene-d12 1.3 1.0 129 70-130 12/26/17
Surrogate: Triphenyl Phosphate 1.2 1.0 123 70-130 12/26/17
Matrix Spike (A716710-MS1), Source: A7L2241-01

Alachlor 1.3 1.0 ug/lL 1.3 ND 101 70-130 12/26/17
Atrazine 0.66 0.50 ug/L 0.66 ND 101 70-130 12/26/17
Benzo(a)pyrene 0.14 0.10  ug/L 0.13 ND 103 70-130 12/26/17
Bis(2-ethylhexyl) adipate 2.3 3.0 uglL 2.6 ND 88 70-130 12/26/17
Bis(2-ethylhexyl) phthalate 3.6 3.0 ug/lL 3.9 ND 93 70-130 12/26/17
Bromacil 1.4 10  ug/lL 1.3 ND 110 70-130 12/26/17

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018
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Result

BSK Associates Laboratory Fresno
Organics Quality Control Report

RL Units

Spike
Level

Source
Result

%REC

%REC
Limits

A7L2428

General Chemistry

RPD
RPD Limit

Date

Analyzed Qual

Batch: A716710

EPA 525.3 - Quality Control

Prepared: 12/21/2017

Prep Method: EPA 525.3 Analyst: JKH
Matrix Spike (A716710-MS1), Source: A7L2241-01
Butachlor 1.4 0.38  ug/L 1.3 ND 104 70-130 12/26/17
Diazinon 1.6 0.25 ug/L 1.6 ND 98 70-130 12/26/17
Dimethoate 2.3 10 ug/lL 2.6 ND 86 70-130 12/26/17
Metolachlor 1.7 0.50 ug/L 1.6 ND 102 70-130 12/26/17
Metribuzin 1.3 0.50 ug/L 1.3 ND 97 70-130 12/26/17
Molinate 2.7 2.0 ug/L 2.6 ND 101 70-130 12/26/17
Propachlor 0.67 0.50 ug/L 0.66 ND 102 70-130 12/26/17
Simazine 0.42 1.0 uglL 0.46 ND 91 70-130 12/26/17
Thiobencarb 1.3 1.0  uglL 1.3 ND 96 70-130 12/26/17
Surrogate: 1,3-Dimethyl-2-nitrobenzene 0.88 0.94 94 70-130 12/26/17
Surrogate: Benzo(a)pyrene-d12 1.1 0.94 120 70-130 12/26/17
Surrogate: Triphenyl Phosphate 0.91 0.94 97 70-130 12/26/17
EPA 549.2 - Quality Control
Batch: A716758 Prepared: 12/22/2017
Prep Method: EPA 549.2 Analyst: ANM
Blank (A716758-BLK1)
Diquat ND 40 ug/lL 12/29/17
Blank Spike (A716758-BS1)
Diquat 4.0 4.0 ug/lL 4.0 101 70-130 12/29/17
Blank Spike Dup (A716758-BSD1)
Diquat 4.4 4.0 uglL 4.0 111 70-130 9 30 12/29/17
Matrix Spike (A716758-MS1), Source: A7L2241-01
Diquat 4.6 4.0 uglL 4.0 ND 115 70-130 12/29/17
Matrix Spike (A716758-MS2), Source: A7L2254-01
Diquat 4.4 40 ug/lL 4.0 ND 110 70-130 12/29/17

A7L2428 FINAL 01232018 1315
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A7L2428

General Chemistry
BSK Associates Laboratory Fresno
Radiological Quality Control Report
Spike Source %REC RPD Date
Analyte Result RL Units Level Result %REC Limits RPD Limit Analyzed Qual
SM 7110C - Quality Control

Batch: A800004 Prepared: 1/2/2018
Prep Method: EPA 00-02 Analyst: SAB
Blank (A800004-BLK1)
Gross Alpha ND 3 pCilL 01/03/18
Gross Alpha 1.65 Sigma Uncertainty ND 0.00 pCilL 01/03/18
Gross Alpha MDA95 ND 0.00 pCilL 01/03/18
Blank Spike (A800004-BS1)
Gross Alpha 27.7 3 pCilL 30 92 73-127 01/03/18
Blank Spike Dup (A800004-BSD1)
Gross Alpha 24.2 3 pCilL 30 81 73-127 14 50 01/03/18
Matrix Spike (A800004-MS1), Source: A7L2300-01
Gross Alpha 104 3 pCilL 120 ND 86 70-130 01/03/18
Matrix Spike Dup (A800004-MSD1), Source: A7L2300-01
Gross Alpha 106 3 pCilL 120 ND 88 70-130 2 50 01/03/18

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018

QA-RP-0001-10 Final.rpt

www.BSKAssociates.com

| Page170f32 |




A7L2428

General Chemistry

Certificate of Analysis

Notes:

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

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

All positive results for EPA Methods 504.1 and 524.2 require the analysis of a Field Reagent Blank (FRB) to confirm that the results are not
a contamination error from field sampling steps. If Field Reagent Blanks were not submitted with the samples, this method requirement has
not been performed.

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

J-value is equivalent to DNQ (Detected, not quantified) which is a trace value. A trace value is an analyte detected between the MDL and the
laboratory reporting limit. This result is of an unknown data quality and is only qualitative (estimated). Baseline noise, calibration curve
extrapolation below the lowest calibrator, method blank detections, and integration artifacts can all produce apparent DNQ values, which
contribute to the un-reliability of these values.

(1) - Residual chlorine and pH analysis have a 15 minute holding time for both drinking and waste water samples as defined by the EPA and
40 CFR 136. Waste water and ground water (monitoring well) samples must be field filtered to meet the 15 minute holding time for dissolved
metals.

Summations of analytes (i.e. Total Trihalomethanes) may appear to add individual amounts incorrectly, due to rounding of analyte values
occurring before or after the total value is calculated, as well as rounding of the total value.

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

Due to the subjective nature of the Threshold Odor Method, all characterizations of the detected odor are the opinion of the panel of
analysts. The characterizations can be found in Standard Methods 2170B Figure 2170:1.

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

Definitions

mg/L: Milligrams/Liter (ppm) MDL: Method Detection Limit MDA95:  Min. Detected Activity
mg/Kg: Milligrams/Kilogram (ppm) RL: Reporting Limit: DL x Dilution MPN: Most Probable Number
pg/L: Microgramsi/Liter (ppb) ND: None Detected at RL CFU: Colony Forming Unit
ug/Kg: Micrograms/Kilogram (ppb) pCi/L: Picocuries per Liter Absent:  Less than 1 CFU/100mLs
Y%: Percent Recovered (surrogates) RL Mult: ~ RL Multiplier Present: 1 or more CFU/100mLs
NR: Non-Reportable MCL: Maximum Contaminant Limit

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

BSK is not accredited under the NELAP program for the following parameters:
Chlorothalonil Trifluralin

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

Fresno

State of California - ELAP 1180 State of Hawaii 4021
State of Nevada CA000792018-1 State of Oregon - NELAP 4021-009
EPA - UCMR4 CAO00079 State of Washington C997-17B
State of New York 12073

Sacramento

State of California - ELAP 2435

San Bernardino

State of California - ELAP 2993 State of Oregon - NELAP 4119-002
Vancouver

State of Oregon - NELAP WA100008-010 State of Washington C824-17

A7L2428 FINAL 01232018 1315
Printed: 1/23/2018
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Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3.4

Ana/yﬂca/ Greensburg, PA 15601

www.pacelabs com (724)850-5600

January 22, 2018

True Lee

BSK Associates

1414 Stanislaus Street
Fresno, CA 93706

RE: Project: A7L2428
Pace Project No.: 30240447

Dear True Lee:

Enclosed are the analytical results for sample(s) received by the laboratory on January 09, 2018.
The results refate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

Revision 1: This report replaces the January 10, 2018 report. Report reissued January 21, 2018 to
reflect the correction of the WO and Sample 1D.

If you have any questions concerning this report, please feel free to contact me

Sincerely,

Jacquelyn Collins
jacquelyn.collins@pacelabs.com
(724)850-5612

Project Manager

Enclosures

cc: Ms Britiney Cornejo, BSK Associates

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
withoul lhe writlen consent of Pace Analytical Services, LLC Page 1 of 10
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Analytical

www.pacefabs com

Project: AT7L2428
Pace Project No : 30240447

Pennsylvania Certification IDs

1638 Roseytown Rd Suites 2,384, Greensburg, PA 15601

L-A-B DOD-ELAP Accreditation #: L2417
Alabama Cerlification #: 41590

Arizona Cerlification #: AZ0734
Arkansas Certification

California Certification #: 04222CA
Colorado Certification

Conneclicut Certification #: PH-0694
Delaware Certification

Florida/TNI Certification #: E§7683
Georgia Certification #: C040

Guam Certification

Hawaii Certification

Idaho Cerlification

lllinois Certification

Indiana Certification

lowa Certification #: 391

Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNH Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091

Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification

Missouri Certification #: 235

CERTIFICATIONS

Montana Cerlification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification #: PA014572015-1
New Hampshire/TNI Certification #: 2976
New Jersey/TNi Certification #: PA 051
New Mexico Certification #: PA01457

New York/TNI Certification #: 10888

North Carolina Certification #: 42706

North Dakota Certification #: R-190
Oregon/TNI Certificalion #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
Rhode Island Certification #: 65-00282
South Dakota Certification

Tennessee Cerlification #: TN2867
Texas/TNI Certification #: T104704188-14-8
Utah/TNI Certification #: PA014572015-5
USDA Soil Permit #: P330-14-00213
Vermont Dept of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868

West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin Certification

Wyoming Certification #: 8TMS-L

REPORT OF LABORATORY ANALYSIS

This report shalt not be reproduced, except in full,
withou! the wrilten consent of Pace Analylical Services, LLC

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3 .4
Greensburg, PA 15601
(724)850-5600

Page 2 of 10
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Analytical”

www.pacelabs.com

Project: A7L2428
Pace Project No. 30240447

Lab ID Sample ID

30240447001 A7L2428-01

SAMPLE SUMMARY

Matrix Date Collected Date Received

Drinking Water 12119117 16:25 01/09/18 10:45

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1638 Roseytown Road - Suiles 2,3,4
Greensburg, PA 15601
(724)850-5600

Page 3 of 10
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Analytical”

www.pacelabs.com

Project: A712428
Pace Projecl No 30240447

Lab ID Sample ID

30240447001 A7L2428-01

SAMPLE ANALYTE COUNT

Method

EPA 904.0

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, excepl in full,
withoul the written consent of Pace Analytical Services, LLC

Pace Analytical Services, LLC
1638 Roseytown Road - Suites 2,3 .4
Greensburg, PA 15601
(724)850-5600

Analytes
Analysts Reported Laboratory

JLw 1 PASI-PA

Page 4 of 10

| Page260f32 |




Pace Analytical Services, LLC

Analytical”

www.pacelabs com

PROJECT NARRATIVE

Project: A7L2428
Pace Project No 30240447

Method: EPA 904.0
Description: 904 0 Radium 228
Client: BSK Associates
Date: January 22, 2018

General Information:
1 sample was analyzed for EPA 904.0. All samples were received in acceptable condition with any exceplions noted below or on the
chain-of cuslody and/or the sample condition upon receipt form (SCURY) attached at the end of this report

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noled below

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percenl recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
Additional Comments

This data package has been reviewed for quality and completeness and is approved for release

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, excepl in fuil,
without the writlen consent of Pace Analylical Services, LLC

1638 Roseytown Road - Suiles 2,3,4

Greensburg, PA 15601
(724)850-5600

Page 5 of 10
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Pace Analytical Services, LLC

1638 Roseytown Road - Suites 2 3,4
Greensburg, PA 15601

Analytical
(724)850-5600

www.pacelabs.cam

ANALYTICAL RESULTS - RADIOCHEMISTRY

Project: A712428
Pace Project No : 30240447
Sample: A7L2428-01 Lab ID: 30240447001 Collected: 12/19/17 16:25 Received: 01/09/18 10:45 Matrix: Drinking Water
PWS: Site I1D: Sample Type:
Comments: - The sampler's name and signature were not listed on the COC.

Paramelers Method Act + Unc (MDC) Carr Trac Units Analyzed CAS No Qual
Radium-228 EPA 904 0 0.549 £ 0.322 (0.616) pCi/L 01/17/18 11:55 15262-20-1

C:81% T:82%

REPORT OF LABORATORY ANALYSIS

This report shall nol be reproduced except in full,
without lhe written consenl of Pace Analytical Services LLC Page 6 of 10
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Analytical”

www.pacefabs.com

Project: A7L2428

Pace Project No. 30240447

QC Batch: 284604

QC Batch Method:  EPA 904.0
Associated Lab Samples: 30240447001
METHOD BLANK: 1396192

Associated Lab Samples: 30240447001

Parameter

Radium-228

QUALITY CONTROL - RADIOCHEMISTRY

Analysis Method:
Analysis Description:

Matrix: Water

Act + Unc (MDC) Carr Trac

0.107 + 0.296 (0 663) C:80% T:86%

EPA 904.0
904.0 Radium 228

Units
pCi/L

Analyzed

01/17/18 11:54

Pace Analytical Services, LLC
1638 Roseytown Road - Suiles 2,3,4
Greensburg, PA 15601
(724)850-5600

Qualifiers

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the resuit.

REPORT OF LABORATORY ANALYSIS

This reporl shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC

Page 7 of 10
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Pace Analytical Services, LLC
1638 Roseytown Road - Suiles 2,3,4

AnaMica/ Greensburg, PA 15601

www.pacelabs com (724)850-5600

QUALIFIERS

Project: A7L2428
Pace Project No 30240447

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot

ND - Not Detected at or above adjusted reporting limit

TNTC - Too Numerous To Count

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporling limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit

RL - Reporting Limit

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270 The result for each analyle is

a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicale

RPD - Relalive Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected

N-Nitrosodiphenylamine decomposes and cannot be separaled from Diphenylamine using Method 8270. The result reported for
each analyle is a combined concentration.

Act - Activity

Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)

(MDC) - Minimum Detectable Concentration

Trac - Tracer Recovery (%)

Carr - Carrier Recovery (%)

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analyles
TNI - The NELAC Institute

LABORATORIES

PASI-PA Pace Analytical Services - Greensburg

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, excepl in full
Dale: 01/22/2018 09:00 AM without lhe wrilten consent of Pace Analylical Services. LLC Page 8 of 10
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A7L2428 30240447
SENDING LABORATORY: RECEIVING LABORATORY:
' BSK Associates Laboratory Fresna Pace Analytical-Radiochem
1414 Stanislaus St 1638 Roseytown Rd Ste 2,3,4
Fresno, CA 93706 Greensburg, PA 15601
Phone: 559-497-2888 Phone :(724) 850-5600
Fax: 559-485-6935 Fax: (724) 722-5208
Project Manager:  True Lee Turnaround (Days): Standard
E-mail: tlee@bskassociales.com QC Deliverables: 1 Std Nl IV
Sample ID Samp Desc Comments Sample Date
Client Matrlx ~ Water 12/19/2017 16:25 W/

A7L2428-01 Springfield New Wefl #2
Lab Matrix: Water ) .
Analysis: C Z ) l (. {) L\Mzo

EXT-Radium 226-DW Malrix
EXT-Radium 228-DW Matrix

Please HOLD RAD 226 until further notice.

Analifre Radinm 228 onley. o
¥ Plosse Cordact Tme wm\%tmumwj Ralfs.
w ol o Cadims 2. —~fp 12)s2ln

> 1415 foYs

By Date Received By Date

Date Received By Date
Page 1 of 1

Page 9 of 10
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Pittsburgh Lab Sample Condition Upon Receipt

) 10240447 _

2
" PaceAnalytica . ) .
Client Name Project #
Courier: [J Fed EX:E}’\_UPSD usPs [J Client O Commercial {3 Pace Other Label
Tracking #: € jS() % Login

Custody Seal on Cooler/Box Present: 1 vyes no Seals intacl: [0 yes [ no

Blue None
Cooler Temperature  Observed Temp Correction Facto C  Final Temp: !(1 5 ¢

Temp should be above freezing to 6°C

Thermometer Used

Date and Initl

Comments: Yes No NA
Chain of C Present: >< 1
Chain of C Filled Out: > 2
Chain of Custody Relinquished: ~ 7 3
Sampler Name & Signature on COC: \< 4
Sample Labels malch COC: >< 5.
-Includes dateftime/lD M
Arrived within Hold Time: - 6.
Short Hold Time Tl 7
Rush Turn Around Time - 8.
Sufficient Volume: > 9
Correct Containers Used: >< 10.
-Pace Containers Used ><
Intact: 7< 11
Orlhophosphale field filtered §< 12
Hex Cr field filtered 7 13,
Sa checked for dechlorination: S 1a
715

Filtered volume received for Dissolved lests .
s
<
Initial W Dateflime of
p / i preservation

conlainers needing preservalion are found 1o be In
with EPA recommendalion.

exceptions: VOA, coliform, TOC, 0&G, Phenolics comp
Lot # ol added
preservative
Headspace in VOA Vials ( >6mm): 17
Blank Present: v 18.
Blank Seals Present
Rad Aqueous Samples Screened > 0.5 mrem/hr . Inilial when 7
< compleled: Wé Dale:

Client Notification/ Resolution
Date/Time Contacted By:

Person Contacled:

Comments/ Resolution:

D A check in this box indicales that additional information has been stored in ereports.
Note: Whenever lhere is a discrepancy affecling North Carolina compliance samples, a copy of this form will be senl o the North Carofina DEHNR

Certification Otfice { i.e. out of hold, incorrect preservative, out of lemp, incorrecl containers)
“PM review is documenled electronically in LIMS When the Project Manager closes the SRF Review schedule In LIMS  The review is in the Status

section of the Workorder Edit Screen

(Co56-6 18Aug20fAge 10 of 10

| Page320f32 |

J\QAQCMaster\Document Management\Sample MgliSample Condition Upon Receipl Pilisburgn




BSK Associates Laboratory Fresno
1414 Stanislaus St

Fresno, CA 93706 A8B2807

559-497-2888 (Main)
559-485-6935 (FAX) . 3/12/2018
Invoice: A805351

Mark Woyshner

Balance Hydrologics, Inc.
800 Bancroft Way, Suite 101
Berkeley, CA 94710-2227

RE: Report for ABB2807 General Chemistry

Dear Mark Woyshner,

Thank you for using BSK Associates for your analytical testing needs. In the following pages, you will
find the test results for the samples submitted to our laboratory on 2/26/2018. The results have been
approved for release by our Laboratory Director as indicated by the authorizing signature below.

The samples were analyzed for the test(s) indicated on the Chain of Custody (see attached) and the
results relate only to the samples analyzed. BSK certifies that the testing was performed in
accordance with the quality system requirements specified in the 2009 TNI Standard. Any deviations
from this standard or from the method requirements for each test procedure performed will be
annotated alongside the analytical result or noted in the Case Narrative. Unless otherwise noted, the
sample results are reported on an “as received” basis.

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

If additional clarification of any information is required, please contact your Project Manager,
True Lee , at 559-497-2888.

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

Sincerely,

True Lee, Project Manager

Accredited in Accordance with NELAP
ORELAP #4021-009

A8B2807 FINAL 03122018 1648 The results in .this report .apply to the samples analy'zed in
accordance with the chain of custody document. This
analytical report must be reproduced in iI

Page 10f8 |
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A8B2807

General Chemistry

Case Narrative

Project and Report Details Invoice Details

Client: Balance Hydrologics, Inc. Invoice To: Balance Hydrologics, Inc.
Report To: Mark Woyshner Invoice Attn: Rachel Boitano
Project #: Springfield New Well - #215021 Project PO#: -

Received: 2/26/2018 - 13:02
Report Due: 3/12/2018

Sample Receipt Conditions

Cooler: Default Cooler Containers Intact

Temperature on Receipt °C: 5.8 COC/Labels Agree
Preservation Confirmed

Received On Blue Ice

Packing Material - Other

Sample(s) were received in temperature range.
Initial receipt at BSK-FAL

Data Qualifiers

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

***None applied***

Report Distribution

Recipient(s) Report Format CC:
Gustavo Porras FINAL.RPT

Jason Parke FINAL.RPT

Mark Woyshner FINAL.RPT

The results in this report apply to the samples analyzed in
accordance with the chain of custody document. This
analytical report must be reproduced in i

d [ Page2oi8 |

A8B2807 FINAL 03122018 1648

www.BSKAssociates.com




Sample ID: A8B2807-01
Sampled By: Gustavo Porras

Sample Description: Springfield New Well

Analyte Method
Carbamates by HPLC

3-Hydroxycarbofuran EPA 531.
Aldicarb EPA 531.
Aldicarb Sulfone EPA 531.
Aldicarb Sulfoxide EPA 531.
Carbaryl EPA 531.
Carbofuran EPA 531.
Methomyl EPA 531.
Oxamyl EPA 531.

A8B2807 FINAL 03122018 1648

[ U (N U N G

Certificate of Analysis

Organics
Result RL Units
ND 3.0 ug/L
ND 3.0 ug/L
ND 2.0 ug/L
ND 3.0 ug/L
ND 5.0 ug/L
ND 5.0 ug/L
ND 2.0 ug/L
ND 20 ug/L

www.BSKAssociates.com

A8B2807

General Chemistry
Springfield New Well - #215021

Sample Date - Time: 02/21/18 - 18:37
Matrix: Ground Water

Sample Type: Grab

BSK Associates Laboratory Fresno

MRuL“ Batch Prepared Analyzed Qual
1 A802824 03/01/18 03/02/18
1 A802824 03/01/18 03/02/18
1 A802824 03/01/18 03/02/18
1 A802824 03/01/18 03/02/18
1 A802824 03/01/18 03/02/18
1 A802824 03/01/18 03/02/18
1 A802824 03/01/18 03/02/18
1 A802824 03/01/18 03/02/18

The results in this report apply to the samples analyzed in
accordance with the chain of custody document. This

analytical report must be reproduced in iI

Page 3 of 8




A8B2807

General Chemistry

BSK Associates Laboratory Fresno

Organics Quality Control Report
Spike Source %REC RPD Date

Result RL Units Level Result %REC Limits RPD Limit Analyzed Qual

EPA 531.1 - Quality Control
Batch: A802824 Prepared: 3/1/2018
Prep Method: EPA 531.1 Analyst: PNN

Blank (A802824-BLK1)

3-Hydroxycarbofuran ND 3.0 ug/L 03/02/18
Aldicarb ND 3.0 ug/lL 03/02/18
Aldicarb Sulfone ND 2.0 ug/L 03/02/18
Aldicarb Sulfoxide ND 3.0 ug/L 03/02/18
Carbaryl ND 50 ug/lL 03/02/18
Carbofuran ND 5.0 ug/L 03/02/18
Methomyl ND 2.0 ug/L 03/02/18
Oxamyl ND 20 ug/L 03/02/18

Blank Spike (A802824-BS1)

3-Hydroxycarbofuran 4.3 3.0 ug/L 4.3 99 80-120 03/02/18
Aldicarb 4.7 3.0 ug/L 4.3 107 80-120 03/02/18
Aldicarb Sulfone 4.2 20 ug/lL 4.3 97 80-120 03/02/18
Aldicarb Sulfoxide 4.3 3.0 ug/lL 4.3 98 80-120 03/02/18
Carbaryl 44 5.0 ug/lL 4.3 101 80-120 03/02/18
Carbofuran 44 5.0 ug/lL 4.3 100 80-120 03/02/18
Methomyl 4.2 20 ug/lL 4.3 97 80-120 03/02/18
Oxamyl 4.2 20 ug/L 43 98 80-120 03/02/18

Blank Spike Dup (A802824-BSD1)

3-Hydroxycarbofuran 4.5 3.0 ug/L 4.3 104 80-120 5 20 03/02/18
Aldicarb 4.6 3.0 ug/L 4.3 106 80-120 1 20 03/02/18
Aldicarb Sulfone 4.4 2.0 ug/L 4.3 102 80-120 5 20 03/02/18
Aldicarb Sulfoxide 4.5 3.0 ug/L 4.3 102 80-120 5 20 03/02/18
Carbaryl 44 5.0 ug/L 43 101 80-120 0 20 03/02/18
Carbofuran 44 5.0 ug/L 4.3 102 80-120 1 20 03/02/18
Methomyl 44 2.0 ug/L 4.3 101 80-120 4 20 03/02/18
Oxamyl 44 20 ug/L 4.3 101 80-120 3 20 03/02/18
Matrix Spike (A802824-MS1), Source: A8B2577-08

3-Hydroxycarbofuran 4.3 3.0 ug/L 4.3 ND 99 65-135 03/02/18
Aldicarb 4.3 3.0 ug/L 4.3 ND 100 65-135 03/02/18
Aldicarb Sulfone 44 2.0 ug/L 4.3 ND 101 65-135 03/02/18
Aldicarb Sulfoxide 44 3.0 ug/L 4.3 ND 101 65-135 03/02/18
Carbaryl 43 5.0 ug/L 4.3 ND 99 65-135 03/02/18
Carbofuran 4.4 5.0 ug/L 4.3 ND 101 65-135 03/02/18
Methomyl 4.2 2.0 ug/L 4.3 ND 96 65-135 03/02/18
Oxamyl 44 20 ug/L 43 ND 101 65-135 03/02/18

A8B2807 FINAL 03122018 1648 The results in this report apply to the samples analyzed in

accordance with the chain of custody document. This
analytical report must be reproduced in i
d [ Pageaois |
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A8B2807

General Chemistry

Certificate of Analysis

Notes:

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

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

All positive results for EPA Methods 504.1 and 524.2 require the analysis of a Field Reagent Blank (FRB) to confirm that the results are not
a contamination error from field sampling steps. If Field Reagent Blanks were not submitted with the samples, this method requirement has
not been performed.

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

J-value is equivalent to DNQ (Detected, not quantified) which is a trace value. A trace value is an analyte detected between the MDL and the
laboratory reporting limit. This result is of an unknown data quality and is only qualitative (estimated). Baseline noise, calibration curve
extrapolation below the lowest calibrator, method blank detections, and integration artifacts can all produce apparent DNQ values, which
contribute to the un-reliability of these values.

(1) - Residual chlorine and pH analysis have a 15 minute holding time for both drinking and waste water samples as defined by the EPA and
40 CFR 136. Waste water and ground water (monitoring well) samples must be field filtered to meet the 15 minute holding time for dissolved
metals.

Summations of analytes (i.e. Total Trihalomethanes) may appear to add individual amounts incorrectly, due to rounding of analyte values
occurring before or after the total value is calculated, as well as rounding of the total value.

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

Due to the subjective nature of the Threshold Odor Method, all characterizations of the detected odor are the opinion of the panel of
analysts. The characterizations can be found in Standard Methods 2170B Figure 2170:1.

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

Definitions

mg/L: Milligrams/Liter (ppm) MDL: Method Detection Limit MDA95:  Min. Detected Activity
mg/Kg: Milligrams/Kilogram (ppm) RL: Reporting Limit: DL x Dilution MPN: Most Probable Number
pg/L: Micrograms/Liter (ppb) ND: None Detected at RL CFU: Colony Forming Unit
ug/Kg: Micrograms/Kilogram (ppb) pCi/L: PicoCuries per Liter Absent:  Less than 1 CFU/100mLs
Y%: Percent RL Mult:  RL Multiplier Present: 1 or more CFU/100mLs
NR: Non-Reportable MCL: Maximum Contaminant Limit

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

BSK is not accredited under the NELAP program for the following parameters:

**NA**

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

Fresno

EPA - UCMR4 CA00079 NELAP certified 4021-010 State of California - ELAP 1180
State of Hawaii 4021 State of Nevada CA000792018-1 State of New York 12073
State of Oregon - NELAP 4021-010 State of Washington C997-17b

Sacramento

State of California - ELAP 2435

San Bernardino

NELAP certified 4119-002 State of California - ELAP 2993 State of Oregon - NELAP 4119-002
Vancouver

NELAP certified WA100008-010 State of Oregon - NELAP WA100008-010 State of Washington C824-17

A8B2807 FINAL 03122018 1648

www.BSKAssociates.com

analytical report must be reproduced in iI

The results in this report apply to the samples analyzed in
accordance with the chain of custody document. This
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A8B2807

Balan1000

Balance Hydrologics, Inc.

02262018

Turnaround:  Standard

Due Date:  3/12/2018

Printed: 2/26/2018 4:26:21PM

Page 1 of 1

Page 6 of 8




1414 Stanisiaus St., Fresno, CA Ys/Ub

Turnaround Iime Request m LrvLLov VL/LO/LVU1D 1]
(559) 497-2888 - Fax (559) 497-2893 K Standard - 10 business days | Balan1000 10 _m ©
i ) S
4 . www.bskassociates.com _.H_ Rush (Surcharge may apply) W [}
ASSOCIATES : ( 1K
Date needed: H R
o
CE N
*Required Fields Temp: ? MA, ** -
Company/Client Name*: Report Attention”: Tnvoice To*: . Phone*: Fax: -
Mark Woyshner Rachel Boitano (510) 704-1000 x 209
Balance Hydrologics, Inc. Additional cg's: PO#:
see project E-mail~ MWOyshner@balancehydro.com
Address*: City*: State™: Zip™:
800 Bancroft Way, Suite 101 Berkeley CA 94710-2227
Project: Project #: How would you like to receive your completed results?*
Springfield New Well 215021 emat [ Jrax [ mai
Reporting Options: Regulatory Carbon Copies Regulatory Compliance
D Trace (J-Flag) _H_ Swamp ﬁ EDD Type: D SWRCB (Drinking Water) D EDT to California SWRCB (Drinking Water)
Sampler Name (Printed/Signature)*: _H_ Merced Co D Fresno Co Systemn Number*:
D Madera Co D Tulare Co -
Gustavo Porras O other: [ ceotracker # ¥
Matrix Types: swW=surfacd Water BW=Bottled Water GW=Ground Water WW=Waste Water STW=Storm Water DW=Drinking Water SO=Solid
% )
# Sample Description* mm-:v_oa. Matrix* Comments / Station Code / WTRAX [
Date Time L
| [Springfield New Well 2/21/18 | 18:37 | GW X
i
q T Xy
7Ty
)
{
A —
Relinquished by: (Signature and Printed Name) Company Date Time Received by: (Signature an T Name) E Compan
Gustavo Porras Balance Hydrologics | 2/23/18 |12:00 \IN .@ N.Q\\% ~
Relinquished by: (Signature and Printed Name) v -\\ Company Date Time Received by: (Signature and Printed Name) // * v Y/ [Company
Receivi . (Signature and Printed Name) Dgte . Time Payment Received at Delivery: Check / Cash
g % %gf fa { \,w.du\v@ Amount; PlA#: Init.
[y Ly
Sfipping Method: ONTRAC uPs GSO WALK-IN [Fenex] courier: - Custody Seal: Y{N’
Cooling Method: Wet Blue | None Q\ Chilling Process Begun: {§/ N

Payment for services rendered as noted herein are due in full within 30 days from the date invoiced. If not so paid, account bal: &s are deemed

Sahh

7

the Client/Company acknowledges that they are either the C

can be found at www. LabT¢ C pdf

are subject to monthly service charges and interest specified in BSK's current Terms and C forL

y Services. The person signing for
t or an authorized agent to the Client, that the Client agrees to be responsible for payment for the services on this Chain of Custody, and agrees to BSK's terms and conditions for laboratory services unless contractually bound otherwise. BSK’s current terms and conditions

SR-FL-0012-07




BSK Associates SR-FL-0002-18

Sample Integrity

BSK Bottles: (fe3, No

Page

Lof(_

A8B2807
" Balanl1000

02/26/2018

Was temperature within range?
Chemistry < 6°C  Micro < 8°C

No NA

Were correct containers and preservatives
received for the tests requested?

es., No NA
=

If samples were taken today, is there evidence
that chilling has begun?

Yes No @—5\

Were there bubbles in the VOA vials?
(Volatiles Only)

Yes No QFE;

Did all bottles arrive unbroken and intact?

g No

Was a sufficient amount of sample received?

es No

COC Info

Did all bottle labels agree with COC?

(ﬁ@ No

Do samples have a hold time <72 hours?

Was sodium thiosulfate added to CN sample(s)
until chlorine was no longer present?

ves NE NA

Was PM notified of discrepancies?
PM: By/Time:

Yes (Nop
Yes No )

250mli(A) 500mi(B) 1Liter(C) 40mi VOA( V)

Checks

Passed? {

Bacti Na>S:0;

v —

None (p)Wh.te Cap

Cr6 (P) Lt. Green Label/Biue Qap NH 4,0H(,NH4)230 4 : DW

- CLpH>8 |'Y

Cr6 (P) Pink Label/Biue Cap NHAOH(NH4)2504 WW

pH9.397 | Y

Cré (p) Black Label/Blue Cap

*+24 HOUR HOLD TIME***

NH4OH(NH4)2$O4 7199 | :

| pH9.0-95 | ¥

HNO3 (p) Red Cap gy HCI (p) Purple Cap/Lt. Blue Labe\

Hz804 (P) or (AG)  YelowCaplLabel

pH<2

NaOH (p) Green Cap

Cl, pH >10

NaOH + ZnAc (P)

pH>9

<] <=

Z|2Z21Z

Dissolved Oxygen 300mi (g)

None (AG) 608/8081/8082, 625, 632/8321, 8151, 8270

HCI (AG)Lt- Bluelabel 053G Diesel

Ascorbic, EDTA, KH2Ct (AG)Pink Label 555

NaxS03 250mL (AG)Neon GreenLabel 545, "

NazS203 1 Liter (Brown P) 549

Na2S203 (AG)Blue Label 548 THM, 524

Bottles Received

NazS203 (CG)BlueLabel 504 505 547

NazS:03 + MCAA (CG)Prange Laber 531 e

NHsCl (AG)Purple Label 557

EDA (AG)BownLabel  DBPs

HCL (CG) 524.2,BTEX,Gas, MTBE, 8260/624

Buffer pH 4 (CG)

H 3PO 4 (CG)Salmon Label

“‘—" means preservation/chlorine checks are either N/A or are performed in the lab

Other:

Asbestos  1Liter Plastic w/ Foil

Low Level Hg / Metals Double Baggle

Bottled Water

Clear Glass

Soil Tube Brass / Steel -/ -Plastic

250mL / 500mL / 1 Liter

e e

Tedlar Bag / Plastic Bag

Split

Container Preservative

Date/Time/Initials

Container Preservative

Date/Time/Initials

S P

S P

Comments

Labeled by: @

-

o [ 5B

Labels checked by:

RUSH Paged by:

@
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Appendix H. Groundwater monitoring observations, Springfield Well No. 2, Pajaro / Sunny Mesa CSD, Monterey County, CA

Site Conditions Water Level Water Quality Observations Remarks

" ® O 5 0 2

3 . 2 2 § efz. efg s

2 2 ; £y g8 gEze 3Ey £

= 8 8 a = = 2C 0 (%8 o 8 (%8 o &
(PST/PDT) (2004-4) (see notes) (feet) (ft amsl) (°C) (umhos/icm)  (at25 °C) (see notes)
Springfield Well No. 2

Reference point elevation (ft amsl) = 143.80 Latitude (WGS84) = N 36°50'16.59"
Stickup (feet) = 1.80 Longitude (WGS84) = W 121°46'7.19"
Ground surface elevation (ft amsl) = 142.00 Depth to 60HP pump (feet) = 380
Depth of well from ground surface (feet) = 600.00
PST 11/6/17 12:00 ap Drilling of Springfield well No. 2 begins with mud-rotary rig.
PST 11/8/17 16:00 ap Total depth of well is reached. Borehole was E-logged by Newman
(330 to 615 feet)
PST 11/16/17 12:00 ap Casing installed in borehole.
PST 11/17/18 14:00 ap Monterey County inspector observed placement of cement sanitary
seal in well.

PST 12/8/17 10:42 mw 146.60 -2.80 Diver 100m BSN 3019 installed at a depth of 400 ft
PST 12/8/17 11:05 mw 146.90 -3.10
PST 12/19/17 9:00 ap 148.20 -4.40
PST 12/19/17 10:24 ap 146.30 -2.50 Static water level
PST 12/19/17 10:35 ap 146.30 -2.50 Pumping begins
PST 12/19/17 10:35 ap 182.00 -38.20
PST 12/19/17 10:36 ap 187.95 -44.15 Flow rate: 430 gpm
PST 12/19/17 10:37 ap 184.20 -40.40
PST 12/19/17 10:39 ap 180.75 -36.95 Flow rate: 350 gpm
PST 12/19/17 10:42 ap 178.87 -35.07 Flow rate: 330 gpm
PST 12/19/17 10:45 ap 179.00 -35.20 Flow rate: 328.5 gpm
PST 12/19/17 10:55 ap 179.32 -35.52 Flow rate: 328 gpm
PST 12/19/17 11:03 ap 179.45 -35.65 Flow rate: 328 gpm
PST 12/19/17 11:19 ap 179.61 -35.81 Flow rate: 328 gpm
PST 12/19/17 11:35 ap 179.76 -35.96 Flow rate: 328.3 gpm
PST 12/19/17 11:44 ap 179.92 -36.12
PST 12/19/17 12:15 ap 180.20 -36.40 Flow rate: 327 gpm
PST 12/19/17 12:45 ap 180.41 -36.61
PST 12/19/17 13:44 ap 181.02 -37.22
PST 12/19/17 13:45 ap 181.02 -37.22
PST 12/19/17 13:45 ap 191.70 -47.90
PST 12/19/17 13:46 ap 192.46 -48.66 Flow rate: 425 gpm
PST 12/19/17 13:47 ap 192.63 -48.83
PST 12/19/17 13:49 ap 192.86 -49.06 Flow rate: 426.3 gpm
PST 12/19/17 13:53 ap 192.96 -49.16 Flow rate: 426.6 gpm
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PST 12/19/17 14:00 ap 193.72 -49.92 Flow rate: 425.5 gpm
PST 12/19/17 14:50 ap 194.18 -50.38
PST 12/19/17 15:11 ap 194.45 -50.65 Flow rate: 425.4 gpm
PST 12/19/17 15:35 ap 194.75 -50.95 22.0 657 695 Flow rate: 423.9 gpm
PST 12/19/17 16:00 ap 194.96 -51.16 Flow rate: 424.7 gpm
PST 12/19/17 16:35 ap 195.19 -51.39 Flow rate: 425.2 gpm
PST 12/19/17 18:00 ap yes Water quality/age dating samples collected
PST 12/19/17 18:15 ap Pumping stops
PST 12/20/17 10:40 ap 145.50 -1.70 Diver logger demobed
PST 2/15/18 19:48 ap 144.67 -0.87 Diver logger re-installed
PST 2/20/18 16:07 ap 144.52 -0.72
PST 2/20/18 16:48 ap 144.52 -0.72 Start pumping
PST 2/20/18 17:50 ap 179.45 -35.65 Pumping ends
PST 2/21/18 9:33 ap 143.33 0.47 Static WL
PST 2/21/18 9:40 ap 143.33 0.47 Static WL. Pumping starts. Flow meter 95571800 gal
PST 2/21/18 9:40 ap 156.10 -12.30
PST 2/21/18 9:41 ap 181.10 -37.30
PST 2/21/18 9:42 ap 181.54 -37.74
PST 2/21/18 9:44 ap 182.00 -38.20
PST 2/21/18 9:52 ap 182.60 -38.80
PST 2/21/18 9:56 ap 182.85 -39.05
PST 2/21/18 10:10 ap 183.20 -39.40
PST 2/21/18 10:40 ap 183.68 -39.88
PST 2/21/18 11:47 ap 184.56 -40.76 22.3 651 688
PST 2/21/18 12:40 ap 185.19 -41.39 22.5 659 693
PST 2/21/18 13:40 ap 185.62 -41.82 22.5 659 691
PST 2/21/18 14:40 ap 186.11 -42.31
PST 2/21/18 15:40 ap 186.39 -42.59
PST 2/21/18 17:13 ap 186.68 -42.88
PST 2/21/18 18:30 ap 186.57 -42.77 221 648 686 WQ sample taken at 18:37
PST 2/21/18 18:40 ap 186.50 -42.70 Pumping stops; Recovery begins; Flow meter 95784700 gal
PST 2/21/18 18:40 ap 143.18 0.62
PST 2/21/18 18:41 ap 147.68 -3.88
PST 2/21/18 18:42 ap 147.52 -3.72
PST 2/21/18 18:44 ap 147.12 -3.32
PST 2/21/18 18:48 ap 146.70 -2.90
PST 2/21/18 19:00 ap 146.35 -2.55
PST 2/21/18 19:10 ap 146.18 -2.38
PST 2/22/18 8:44 ap 143.69 0.11 Diver logger demobed
215021_obslog.xIsx, >wells< Page 2 of 3 ©2018 Balance Hydrologics, Inc.



School Well (PVWMA 992)
Reference point elevation (ft amsl) = 137.00
Stickup (feet) = 1.00
Ground surface elevation (ft amsl) = 136.00
Depth of well from ground surface (feet) =

Latitude (WGS84) = N 36°50'9.63"
Longitude (WGS84) = W 121°46'6.68"

PST 12/8/17 8:40 mw 136.55 0.45 Diver 50m BSN 3123 installed
PST 12/8/17 11:20 mw 136.50 0.50
PST 12/19/17 10:10 ap 136.40 0.60 Diver logger demobed
PST 2/15/18 17:48 ap 134.19 2.81 Diver logger re-installed
PST 2/20/18 16:20 ap 134.21 2.79
PST 2/21/18 18:10 ap 134.05 2.95
PST 2/22/18 11:35 ap 134.18 2.82 Diver logger demobed
Hawkins Well
Reference point elevation (ft amsl) = 137.69 Latitude (WGS84) = N 36° 50' 18.18"
Stickup (feet) = 0.69 Longitude (WGS84) = W 121° 46' 12.26"
Ground surface elevation (ft amsl) = 137.00
Depth of well from ground surface (feet) =
PST 12/19/17 9:39 ap 140.00 -2.31 Diver logger installed and demobed at the end of the day
PST 2/15/18 16:25 ap 137.80 -0.11 Diver logger installed
PST 2/20/18 16:33 ap 137.75 -0.06
PST 2/21/18 9:16 ap 137.71 -0.02
PST 2/21/18 17:56 ap 137.45 0.24
PST 2/22/18 12:17 ap 137.76 -0.07 Diver logger demobed
Rocha Well ("Mini Joto" well)
Reference point elevation (ft amsl) = 125.00 Latitude (WGS84) = N 36° 50'17.5"
Stickup (feet) = 0.00 Longitude (WGS84) = W 121° 45' 48.7"
Ground surface elevation (ft amsl) = 125.00
Depth of well from ground surface (feet) = unknown
Depth to Diver from RP (feet) = 300.00
PST 2/15/18 15:42 ap 208.30 -83.30 Diver logger installed
PST 2/20/18 16:42 ap 128.00 -3.00
PST 2/21/18 8:51 ap 125.05 -0.05
PST 2/21/18 8:55 ap Rocha well starts pumping; Q~900 gpm
PST 2/21/18 17:37 ap 210.77 -85.77
PST 2/21/18 17:40 ap
PST 2/22/18 9:10 ap 125.41 -0.41 Rocha well stops pumping; Diver logger demobed
Notes:

1) gp = Gustavo Porras, mw = Mark Woyshner

2) NR is not recorded
3) NA or "-" is not applicable

4) Abbreviations: SCT = specific conductance and temperature; DL = datalogger; PT = pressure transducer;
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Groundwater Contours
(Fugro, 1995, Hanson and Others, 2014, and Feeney, 2016)
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122 Integrated Hydrologic Model of Pajaro Valley, Santa Cruz and Monterey Counties, California
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124 Integrated Hydrologic Model of Pajaro Valley, Santa Cruz and Monterey Counties, California
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Feeney, M., 2016, Groundwater monitoring network review, modifictions, and
recommended improvements: Technical memorandum to Pajaro Valley Water Management
Agency (PVWMA), May 8, 2016
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Springfield Water System Improvements
Preliminary Engineering Report
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Appendix E — Parcel Maps

Pajaro/Sunny Mesa Community Services District
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OPINION OF PROBABLE CONSTRUCTION COST

=~
ENGINEERSE INC

Project: Springfield Water Supply Improvements, Pajaro Sunny Mesa Community Services District Prepared By: NEP
Date Prepared: 11/21/2019
Building, Area: Moss Landing Middle School Well Site MNS Proj. No. PSMCS.150024
Estimate Type: [] conceptual [7] Construction
Preliminary (w/o plans) ["] Change Order
[] Design Development @ % complete Months to Midpoint of Construction 36
Materials Installation Sub-Contractor
Item No. Description Qty. Units $/Unit Total $/Unit Total $/Unit Total Total
1 Mobilization 1 LS $5,000.00 $5,000.00[ $50,000.00 $50,000.00 $55,000.00
2 Site Clearing and Grubbing 1 LS $1,000.00 $1,000.00( $5,000.00 $5,000.00 $6,000.00
3 8' High Chain Link Fence 440 LF $15.00 $6,600.00 $15.00 $6,600.00 $13,200.00
4 20' Wide Double Swing Manual Gate 1 LS $1,500.00 $1,500.00( $1,500.00 $1,500.00 $3,000.00
5 40,000-Gal Infiltration Basin w/ Two Pre-Cast Catch Basins 1 LS $7,500.00 $7,500.00] $12,500.00 $12,500.00 $20,000.00
6 Site Grading 1 LS $1,000.00 $1,000.00( $5,000.00 $5,000.00 $6,000.00
7 Gravel Surfacing 1 LS $10,000.00 $10,000.00( $5,000.00 $5,000.00 $15,000.00
8 Miscellaneous Site Improvements 1 LS $10,000.00 $10,000.00] $15,000.00 $15,000.00 $25,000.00
9 PG&E Service and Transformer 1 LS $50,000.00 $50,000.00 $50,000.00
10 Generator 1 LS $50,000.00 $50,000.00| $15,000.00 $15,000.00 $65,000.00
11 Well Pump 1 LS $3,000.00 $3,000.00] $5,000.00 $5,000.00 $8,000.00
12 Wellhead Slab and Pedestal 1 LS $2,500.00 $2,500.00] $2,500.00 $2,500.00 $5,000.00
13 1" Air release Valve 1 EA $1,500.00 $1,500.00 $500.00 $500.00 $2,000.00
14 4" Gate Valve 5 EA $1,000.00 $5,000.00 $250.00 $1,250.00 $6,250.00
15 4" Check Valve 1 EA $1,000.00 $1,000.00 $250.00 $250.00 $1,250.00
16 4" Flow Meter 1 EA $2,500.00 $2,500.00 $500.00 $500.00 $3,000.00
17 4" D.I. Fitting 7 EA $250.00 $1,750.00 $150.00 $1,050.00 $2,800.00
18 4" D.I. Piping 30 LF $40.00 $1,200.00 $40.00 $1,200.00 $2,400.00
19 4" Back Pressure Sustaining Valve 1 EA $5,000.00 $5,000.00f $1,000.00 $1,000.00 $6,000.00
20 Back Pressure Sustaining Valve/Bypass Vault 1 LS $5,000.00 $5,000.00f $2,500.00 $2,500.00 $7,500.00
21 Pipe and Valve Coatings 1 LS $3,500.00 $3,500.00( $5,000.00 $5,000.00 $8,500.00
22 Tank Ringwall Foundation 2 EA $20,000.00 $40,000.00 $20,000.00 $40,000.00 $80,000.00
23 110,000-Gal 32'-4" Bolted Steel Water Storage Tank and Appurtenances 2 EA $55,000.00] $110,000.00 $55,000.00| $110,000.00 $220,000.00
24 Internal Tank Mixing System 2 EA $10,000.00 $20,000.00( $2,500.00 $5,000.00 $25,000.00
25 8" Flexible Expansion Joint 2 EA $5,000.00 $10,000.00 $750.00 $1,500.00 $11,500.00
26 8" Gate Valve 15 EA $2,500.00 $37,500.00 $500.00 $7,500.00 $45,000.00
27 8" Check Valve 4 EA $2,500.00 $10,000.00 $500.00 $2,000.00 $12,000.00
28 8" D.I. Fitting 29 EA $500.00 $14,500.00 $250.00 $7,250.00 $21,750.00
29 8" PVC Piping 150 LF $50.00 $7,500.00 $50.00 $7,500.00 $15,000.00
30 200-GPM Duty Pump 2 EA $58,000.00] $116,000.00] $10,000.00 $20,000.00 $136,000.00
31 1,150-GPM Fire Pump 2 EA $72,000.00] $144,000.00] $20,000.00 $40,000.00 $184,000.00
32 3,000-Gal Hydropneumatic Tank and Surge System 1 LS $100,000.00| $100,000.00 $40,000.00 $40,000.00 $140,000.00
33 12' x 35' Electrical/Chlorination FRP Building 420 SF $100.00 $42,000.00 $50.00 $21,000.00 $63,000.00
34 Electrical Equipment and Controls 1 LS $75,000.00 $75,000.00] $50,000.00 $50,000.00 $125,000.00
35 Site Lighting Improvements 1 LS $5,000.00 $5,000.00( $5,000.00 $5,000.00 $10,000.00




36 Chlorine Pump, Piping, Injection Quill, Storage Tank LS $5,000.00 $5,000.00f $2,500.00 $2,500.00 $7,500.00
37 Site Cleanup/Punchlist LS $2,500.00 $2,500.00 $2,500.00 $2,500.00 $5,000.00
Subtotals $863,550.00 $498,100.00 $50,000.00f $1,411,650.00
Division 1 Costs 2.00% $17,271.00 $9,962.00 $1,000.00 $28,233.00
Subtotals $880,821.00 $508,062.00 $51,000.00 $1,439,883.00
Taxes - Materials Costs 7.75% $68,263.63 $68,263.63
Subtotals $949,084.63 $508,062.00 $51,000.00f $1,508,146.63
Contractor Markup for Sub 12.00% $6,120.00 $6,120.00
Subtotals $949,084.63 $508,062.00 $57,120.00] $1,514,266.63
Contractor OH&P 15.00% $142,362.69 $76,209.30 $8,568.00 $227,139.99
Subtotals $1,091,447.32 $584,271.30 $65,688.00 $1,741,406.62
Estimate Contingency 20.00% $218,289.46 $116,854.26 $13,137.60 $348,281.32
Subtotals $1,309,736.79 $701,125.56 $78,825.60 $2,089,687.95
Escalate to Midpoint of Construct (4% per Year) 12.5% $163,538.97 $87,545.34 $9,842.48 $260,926.80
Estimated Bid Cost $1,473,275.76 $788,670.90 $88,668.08| $2,350,614.74

Total Estimate

$2,350,000.00
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Project: Springfield Water Supply Improvements, Pajaro Sunny Mesa Community Services District Prepared By: NEP
Date Prepared: 11/21/2019
Building, Area: Water Distribution System - Option D MNS Proj. No. PSMCS.150024
Estimate Type: [] conceptual [7] Construction
Preliminary (w/o plans) ["] Change Order
[] Design Development @ % complete Months to Midpoint of Construction 36
Materials Installation Sub-Contractor
Item No. Description Qty. Units $/Unit Total $/Unit Total $/Unit Total Total
1 Mobilization 1 LS $5,000.00 $5,000.00f $50,000.00 $50,000.00 $55,000.00
2 6" PVC C900, Paved Road (Struve Road) 2250 LF $60.00] $135,000.00 $60.00] $135,000.00 $270,000.00
3 6" PVC C900, Paved Road (Struve Road to MH Park) 880 LF $60.00 $52,800.00 $60.00 $52,800.00 $105,600.00
4 8" PVC C900, Unpaved Road (Springfield Road to MH Park) 1430 LF $50.00 $71,500.00 $50.00 $71,500.00 $143,000.00
5 8" PVC C900, Paved Road (Springfield Road to MH Park) 1620 LF $70.00] $113,400.00 $70.00| $113,400.00 $226,800.00
6 6" PVC C900, Mobile Home Park 2950 LF $60.00] $177,000.00 $60.00| $177,000.00 $354,000.00
7 8" PVC C900, Paved Road (Springfield Road) 3280 LF $70.00] $229,600.00 $70.00| $229,600.00 $459,200.00
8 8" PVC C900 in Steel Casing by Jack and Bore (Highway 1 Crossing) 100 LF $300.00 $30,000.00 $500.00 $50,000.00 $80,000.00
9 6" D.I. Fitting 10 EA $350.00 $3,500.00 $200.00 $2,000.00 $5,500.00
10 8" D.I. Fitting 10 EA $500.00 $5,000.00 $250.00 $2,500.00 $7,500.00
11 6" In-Line Gate Valve 7 EA $1,500.00 $10,500.00 $500.00 $3,500.00 $14,000.00
12 8" In-Line Gate Valve 9 EA $2,500.00 $22,500.00 $750.00 $6,750.00 $29,250.00
13 Fire Hydrant, Bury, Lateral, and Gate Valve 19 EA $7,500.00f $142,500.00] $2,500.00 $47,500.00 $190,000.00
14 Water Sampling Station 2 EA $5,000.00 $10,000.00] $2,500.00 $5,000.00 $15,000.00
15 Water Service Connection and Meter 163 EA $2,000.00] $326,000.00f $1,500.00] $244,500.00 $570,500.00
16 Blowoff Valve 3 EA $3,000.00 $9,000.00f  $2,000.00 $6,000.00 $15,000.00
17 Air Release Valve 4 EA $3,000.00 $12,000.00  $2,000.00 $8,000.00 $20,000.00
18 Road Repair 1 LS $100,000.00] $100,000.00| $150,000.00| $150,000.00 $250,000.00
Subtotals $1,455,300.00 $1,355,050.00 $2,810,350.00
Division 1 Costs @ 2.00% $29,106.00 $27,101.00 $56,207.00
Subtotals $1,484,406.00 $1,382,151.00 $2,866,557.00
Taxes - Materials Costs @ 7.75% $115,041.47 $115,041.47
Subtotals $1,599,447.47 $1,382,151.00 $2,981,598.47
Contractor OH&P @ 15.00% $239,917.12 $207,322.65 $447,239.77
Subtotals $1,839,364.58 $1,589,473.65 $3,428,838.23
Estimate Contingency @ 20.00% $685,767.65
Subtotals $4,114,605.88
Escalate to Midpoint of Construct @ 12.5% $513,766.15
Estimated Bid Cost $4,628,372.03

Total Estimate

$4,630,000.00







OPINION OF PROBABLE CONSTRUCTION COST

Project:

Building, Area:

Estimate Type:

Springfield Water Supply Improvements, Pajaro Sunny Mesa Community Services District

Existing Springfield Well Site

[ conceptual
Preliminary (w/o plans)

[] Construction
[] change Order

=~
ENGINEERSE INC

Prepared By:
Date Prepared:

NEP
11/21/2019

MNS Proj. No. PSMCS.150024

[] Design Development @ % complete Months to Midpoint of Construction 36
Materials Installation Sub-Contractor
Item No. Description Qty. Units $/Unit Total $/Unit Total $/Unit Total Total

1 Mobilization 1 LS $5,000.00 $5,000.00 $25,000.00 $25,000.00 $30,000.00
2 Demolition of Existing Structure and Facilities 1 LS $5,000.00 $5,000.00{ $10,000.00 $10,000.00 $15,000.00
3 Site Clearing and Grubbing 1 LS $1,000.00 $1,000.00f $1,000.00 $1,000.00 $2,000.00
4 12" Wide Gravel Access Road 550 LF $50.00 $27,500.00 $100.00 $55,000.00 $82,500.00
5 8' High Chain Link Fence 264 LF $15.00 $3,960.00 $15.00 $3,960.00 $7,920.00
6 16' Wide Double Swing Manual Gate 1 LS $1,500.00 $1,500.00] $1,500.00 $1,500.00 $3,000.00
7 20,000-Gal Infiltration Basin 1 LS $5,000.00 $5,000.00] $7,500.00 $7,500.00 $12,500.00
8 Site Grading 1 LS $500.00 $500.00] $2,500.00 $2,500.00 $3,000.00
9 Gravel Surfacing 1 LS $5,000.00 $5,000.00] $2,500.00 $2,500.00 $7,500.00
10 Miscellaneous Site Improvements 1 LS $10,000.00 $10,000.00( $10,000.00] $10,000.00 $20,000.00
11 Well 1 LS $100,000.00f $100,000.00 $100,000.00
12 Well Pump 1 LS $3,000.00 $3,000.00]  $5,000.00 $5,000.00 $8,000.00
13 Wellhead Pad and Pedestal 1 LS $2,500.00 $2,500.00] $2,500.00 $2,500.00 $5,000.00
14 1" Air Release Valve 1 EA $1,500.00 $1,500.00 $500.00 $500.00 $2,000.00
15 4" Gate Valve 2 EA $1,000.00 $2,000.00 $250.00 $500.00 $2,500.00
16 4" Check Valve 1 EA $1,000.00 $1,000.00 $250.00 $250.00 $1,250.00
17 4" Flow Meter 1 EA $2,500.00 $2,500.00 $500.00 $500.00 $3,000.00
18 4" D.I. Fitting 4 EA $250.00 $1,000.00 $150.00 $600.00 $1,600.00
19 4" D.1. Piping 10 LF $40.00 $400.00 $40.00 $400.00 $800.00
20 4" PVC Piping 60 LF $30.00 $1,800.00 $30.00 $1,800.00 $3,600.00
21 10' x 18' Electrical/Chlorination FRP Building 180 SF $120.00 $21,600.00 $60.00 $10,800.00 $32,400.00
22 Electrical Equipment and Controls 1 LS $40,000.00 $40,000.00( $20,000.00]  $20,000.00 $60,000.00
23 Site Lighting Improvements 2 LS $2,500.00 $5,000.00] $2,500.00 $5,000.00 $10,000.00
24 Chlorine Pump, Piping, Injection Quill, Storage Tank 1 LS $5,000.00 $5,000.00f $2,500.00 $2,500.00 $7,500.00
25 Existing Well Destruction 1 LS $20,000.00 $20,000.00 $20,000.00
26 Site Cleanup/Punchlist 1 LS $2,500.00 $2,500.00] $2,500.00 $2,500.00 $5,000.00
Subtotals $154,260.00 $171,810.00 $120,000.00 $446,070.00
Division 1 Costs @ 2.00% $3,085.20 $3,436.20 $2,400.00 $8,921.40
Subtotals $157,345.20 $175,246.20 $122,400.00 $454,991.40

Taxes - Materials Costs @ 7.75% $12,194.25 $12,194.25
Subtotals $169,539.45 $175,246.20 $122,400.00 $467,185.65
Contractor Markup for Sub @ 12.00% $14,688.00 $14,688.00
Subtotals $169,539.45 $175,246.20 $137,088.00 $481,873.65
Contractor OH&P @ 15.00% $25,430.92 $26,286.93 $20,563.20 $72,281.05
Subtotals $194,970.37 $201,533.13 $157,651.20 $554,154.70




Estimate Contingency @ 20.00% $110,830.94
Subtotals $664,985.64
Escalate to Midpoint of Construct @ 12.5% $83,032.77
Estimated Bid Cost $748,018.41

$750,000.00

Total Estimate




OPINION OF PROBABLE CONSTRUCTION COST

=~
ENGINEERSE INC

Project: Springfield Water Supply Improvements, Pajaro Sunny Mesa Community Services District Prepared By: NEP

Date Prepared: 11/21/2019
Building, Area: Water Distribution System - Option D MNS Proj. No. PSMCS.150024
Estimate Type: [] conceptual [7] Construction

Preliminary (w/o plans)

[] change Order

[] Design Development @ % complete Months to Midpoint of Construction 36
Materials Installation Sub-Contractor
Item No. Description Qty. Units $/Unit Total $/Unit Total $/Unit Total Total

1 Mobilization 1 LS $5,000.00 $5,000.00f $50,000.00 $50,000.00 $55,000.00
2 4" PVC C900 (SW-3 to Struve Road) 600 LF $30.00 $18,000.00 $30.00 $18,000.00 $36,000.00
3 6" PVC C900, Unpaved Road 2000 LF $40.00 $80,000.00 $30.00 $60,000.00 $140,000.00
4 6" PVC C900, Crossing Under McClusky Slough 300 LF $41.00 $12,300.00 $31.00 $9,300.00 $21,600.00
5 6" PVC C900, Paved Road 10100 LF $40.00| $404,000.00 $40.00| $404,000.00 $808,000.00
6 4" D.I. Fitting 3 EA $250.00 $750.00 $150.00 $450.00 $1,200.00
7 6" D.I. Fitting 8 EA $350.00 $2,800.00 $200.00 $1,600.00 $4,400.00
8 6" In-Line Gate Valve 17 EA $1,500.00 $25,500.00 $500.00 $8,500.00 $34,000.00
9 Fire Hydrant, Bury, Lateral, and Gate Valve 6 EA $7,500.00 $45,000.00f $2,500.00 $15,000.00 $60,000.00
10 Water Sampling Station 2 EA $5,000.00 $10,000.00]  $2,500.00 $5,000.00 $15,000.00
11 Water Service Connection and Meter 163 EA $2,000.00f $326,000.001 $1,500.00f $244,500.00 $570,500.00
12 Air Release Valve 4 EA $3,000.00 $12,000.00{ $2,000.00 $8,000.00 $20,000.00
13 Road Repair 1 LS $100,000.00{ $100,000.00| $150,000.00f $150,000.00 $250,000.00
Subtotals $1,041,350.00 $974,350.00 $2,015,700.00
Division 1 Costs @ 2.00% $20,827.00 $19,487.00 $40,314.00
Subtotals $1,062,177.00 $993,837.00 $2,056,014.00

Taxes - Materials Costs @ 7.75% $82,318.72 $82,318.72
Subtotals $1,144,495.72 $993,837.00 $2,138,332.72
Contractor OH&P @ 15.00% $171,674.36 $149,075.55 $320,749.91
Subtotals $1,316,170.08 $1,142,912.55 $2,459,082.63
Estimate Contingency @ 20.00% $263,234.02 $228,582.51 $491,816.53
Subtotals $1,579,404.09 $1,371,495.06 $2,950,899.15
Escalate to Midpoint of Construct @ 12.5% $197,210.71 $171,250.36 $368,461.07
Estimated Bid Cost $1,776,614.80 $1,542,745.42 $3,319,360.22

Total Estimate $3,320,000.00
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Project: Springfield Water Supply Improvements, Pajaro Sunny Mesa Community Services District Prepared By: NEP
Date Prepared: 11/21/2019
Building, Area: Moss Landing Middle School Well Site MNS Proj. No. PSMCS.150024
Estimate Type: [] conceptual [7] Construction
Preliminary (w/o plans) ["] Change Order
[] Design Development @ % complete Months to Midpoint of Construction 36
Materials Installation Sub-Contractor
Item No. Description Qty. Units $/Unit Total $/Unit Total $/Unit Total Total
1 Mobilization 1 LS $5,000.00 $5,000.00 $5,000.00
2 Communications and Controls Improvements 1 LS $25,000.00 $25,000.00] $25,000.00 $25,000.00 $50,000.00
3 Backpressure Sustaining Valve 1 LS $6,000.00 $6,000.00f $1,000.00 $1,000.00 $7,000.00
Subtotals $36,000.00 $26,000.00 $62,000.00
Division 1 Costs @ 2.00% $720.00 $520.00 $1,240.00
Subtotals $36,720.00 $26,520.00 $63,240.00
Taxes - Materials Costs @ 7.75% $2,845.80 $2,845.80
Subtotals $39,565.80 $26,520.00 $66,085.80
Contractor Markup for Sub @ 12.00%
Subtotals $39,565.80 $26,520.00 $66,085.80
Contractor OH&P @ 15.00% $5,934.87 $3,978.00 $9,912.87
Subtotals $45,500.67 $30,498.00 $75,998.67
Estimate Contingency @ 20.00% $15,199.73
Subtotals $91,198.40
Escalate to Midpoint of Construct (4% per Year) @ 12.5% $11,387.40
Estimated Bid Cost $102,585.80
Total Estimate $100,000.00
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