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Sampling and Analysis Plan

Introduction

The City of Bainbridge Island (COBI) contracted with Aspect Consulting (Aspect) to
expand a groundwater monitoring well network and establish an accompanying database
for groundwater management purposes. This monitoring network will be used to inform
and advise water managers, both public and private, regarding issues of saltwater
intrusion and safe aquifer yield, and will be used in the future to support development of
a groundwater model. Aspect prepared a Baseline Groundwater Technical Information
Summary (Aspect, 2006) as the initial step in development of a groundwater monitoring
well network.

The monitoring well network was developed to assess groundwater issues in five of the
six principal aquifers on Bainbridge Island (Island) outlined in the Level II Basin
Assessment prepared by Kato & Warren and Robinson & Noble (2000):

Perched Aquifer System (PA) — This aquifer is comprised predominantly of Vashon
Advance glacial outwash at higher elevations (>200 feet above mean sea level [ft
MSL]) and is utilized predominantly by domestic wells. About 4 percent of wells are
reported to be completed in this unit.

Semi-Perched Aquifer System (SPA) — The semi-perched aquifer consists of wells
typically completed between 100 and -20 ft MSL. About 25 percent of wells are
reported to be completed in this unit.

Sea Level Aquifer (SLA) — This aquifer is present from -40 to -230 ft MSL and is
the most widely utilized aquifer system on the Island. Fifty-three percent (53%) of
wells are completed in the SLA. Wells completed between the SPA and SLA aquifers
at elevations of -20 to -30 ft MSL are indicated as Semi-Perched/Sea Level aquifer
(SPA/SLA).

Glaciomarine Aquifer System (GMA) — This aquifer reportedly consists of water
bearing units within a thick sequence of fine-grained glaciomarine drift. Wells in this
aquifer are typically completed between -400 and -760 ft MSL. Several of Island’s
deep production wells and at least four domestic wells are completed in this aquifer,
representing about 2 percent of wells.

Fletcher Bay Aquifer System (FBA) — The FBA is the deepest identified aquifer on
the Island. Several large production wells are completed in this aquifer including the
Fletcher Bay well. Wells in this aquifer are typically completed between about -690
to -1,010 ft MSL. While representing only about 1 percent of wells on the Island, the
metered Kitsap Public Utility District #1 (KPUD) and COBI FBA wells provide
approximately 30 percent of the estimated total Island groundwater production.

Bedrock Aquifer System — A few wells are completed in the sedimentary Blakely
Harbor and Blakeley Formations on the south end of the Island.
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At this time, the Bedrock Aquifer System will not be monitored.

This Sampling and Analysis Plan (SAP) presents the methodology for data collection and
sample analysis to support monitoring well network. A group of 42 water wells
(Appendix A) on the Island were selected for monitoring according to criteria in the
Baseline Groundwater Technical Information Summary (Aspect, 2006) and where
permitted by the owner. Participation by private well owners is voluntary. Wells were
inspected to verify access for measuring static water levels (SWL) and obtaining
groundwater samples.

In summary, approximately monthly field measurements are made of SWL and specific
conductance and samples for laboratory measurement of chloride are made twice
annually. Samples for laboratory analyses of chloride are taken from wells completed
near or below sea level, generally those in the SLA, GMA, and FBA aquifers.

COBI staff have been trained in field tasks during the initial sampling rounds. Where
required, COBI staff or contractor shall survey wellhead elevations and locations.

Monitoring Well Selection

A number of wells were previously monitored by either COBI or by KPUD. Additional
private Group A and Group B water systems, and one single party well, have been
identified to expand the monitoring well network to cover under-represented parts of
Island aquifers. Special attention was paid to coastal areas, aquifers with declining water
levels, and zones with high pumpage rates. Further discussion of criteria used in
developing the monitoring network is presented in the Baseline Groundwater Technical
Information Summary (Aspect, 2006).

Wells in the proposed monitoring network are shown in Figure 1 and listed in Appendix
B-1.

Field Measurements and Sample Collection

Authorization
Aspect staff requested well owners’ authorizations for long-term access by COBI staff.
COBI provided a Fact Sheet and Permission for Access form (Appendix B). Access was
requested for (1) monthly site visits to measure SWL and specific conductance and (2)
annual or semi-annual water samples for laboratory analysis of chloride concentration.

Site Suitability
After obtaining preliminary permission and prior to measurement and sampling, Aspect
field staff made initial site visits to determine the suitability of potential wellhead
installations for reliable measurement of static water level and the presence of a usable
sample port located prior to any water treatment system.
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Field Measurements
Field measurements are made of SWL at all wells. Specific conductance is measured and
water samples are taken for laboratory analysis of chloride concentration for wells
completed near or below sea level and in a few selected wells completed above sea level.

Site visits are conducted approximately monthly, but not less than ten visits per year.
SWL and specific conductance are measured on each site visit. Water samples are taken
semi-annually or annually for laboratory analysis of chloride concentration.

Aspect trained COBI staff in field data collection techniques during initial sampling
rounds.

All field work is performed in accordance with the Quality Assurance/Quality Control
Plan (Appendix B-3).

Static Water Level (SWL)

During the initial field visit, field staff identified a suitable reference point for monitoring
SWL. The measuring point was marked on the wellhead, photographed, and recorded in
the field documentation. The distance from monitoring point to ground surface was
determined and recorded. If the measuring point was not accessible for surveying, a
suitable reference point for surveying was marked and the vertical and horizontal offsets
from the measuring point were made and recorded to an accuracy of 0.01 feet.

A measurement of static water level is obtained that is unaffected by changes in level due
to pumping or recovery. The procedures for taking SWL measurements are as follows:

Remove wellhead cap or plug in well seal, as necessary.

Record date, time, and depth-to-water on the field form to the nearest 0.01-foot using
a water level indicator at 10-second intervals.

If measurements within one minute are within 0.02 feet and not changing in one
direction, note that the level is steady.

If measurements are rising or dropping, monitor for 5 minutes and note rate of rise or
drop.

Record level as static, pumping, or recovery.

Two types of water level indicators are used for measurement of SWLs: a tape-style
indicator and a sonic indicator. The tape-style indicator is operated by inserting a tape
with attached probe into the well casing; a signal is given when the probe contacts the top
of the water column. Accuracy of a tape-style indicator is +/- 0.01 feet.

The sonic indicator is set at the top of the well casing and sends out an ultrasonic pulse
that reflects off the water surface. Air temperature in the well must be measured or
estimated and entered into the instrument. Maximum accuracy of the sonic indicator is
+/- 0.2 feet or 0.2 percent, whichever is greater. To increase accuracy of sonic
measurements, water level at each well is initially measured with both instruments and an
offset calculated to correct readings from the sonic level indicator. This comparative
measurement shall be repeated at least annually and whenever significant changes in
water level have occurred.
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Specific Conductance

Specific conductance is measured and recorded from a sample procured upstream of any
water treatment. Specific conductance is measured in all wells with screen or perforated
intervals completed near or below sea level and in selected wells completed above sea
level.

The intent of this procedure is to obtain a conductivity measurement that is representative
of water in the formation. In general, the system shall be flushed until temperatures and
specific conductivity measurements are stable. For active wells, a brief flush may be
adequate, while inactive wells may require significant flushing. Field personnel
determine flushing periods based on observation of measurements and on knowledge of
the system being sampled.

Measurements are made to an accuracy of 2.5 microSiemens per centimeter (uS/cm) for
conductivity values less than 500 uS/cm. The specific conductance instrument is
calibrated with a reference solution not greater than 450 uS/cm. Conductivity solutions
shall not be used more than six months after initial opening.

Chloride Concentration

Water samples are collected semi-annually from all SLA, GMA, and FBA wells, and
selected SPA and PA wells. Sample bottles shall be provided by the laboratory and
clearly labeled with well name, date, time, and collector. Water system is flushed prior to
sampling as described above.

Field duplicate samples are obtained from five percent of the sampled wells. Sample IDs
and locations of the blind field duplicates are recorded on the field form.

All samples are immediately stored in a cooler at a maximum temperature of 4°C and
transferred with Chain-of-Custody record to the laboratory as soon as feasible and within
28 days. Field personnel retain a copy of the Chain-of-Custody. No trip or rinsate blanks
are required.

Sample Analysis
Water samples are analyzed for chloride concentrations using EPA method 300.0. A
detection and reporting limit of 1 milligram per liter (mg/L) or less shall be used by the
laboratory. Laboratory testing will be conducted by a Washington State accredited
laboratory. Twiss Analytical Laboratory, Inc. in Poulsbo, Washington is the current
vendor. The laboratory report includes the Chain-of-Custody form, samples IDs,
detection limits, test results, and results of all laboratory duplicates, laboratory blanks,
control samples, and/or spiked samples.

Equipment Decontamination
The water level indicator is kept scrupulously clean and stored in a closed container or
bag when not in use. Before use in a well, the bottom three feet of the water level
indicator is decontaminated by using a five-point wash consisting of:

1. low phosphate detergent (Liquinox) scrub,

2. potable or distilled water rinse,
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3. distilled water rinse,
4. alcohol rinse, and
5. distilled water rinse.

At any time the indicator tape appears dirty or discolored, the entire indicator tape is
cleaned per steps 1 through 3 above.

Water quality instrumentation is rinsed with distilled water between wells.

Field Instrument Calibration
All field instruments are calibrated in accordance with the Quality Assurance/Quality
Control Plan (Appendix B-3).

Field Documentation
Wellhead measurement points and survey points for SWL measurements have been
previously documented. Documentation of measurement and survey points will be
required for any new wells added to the monitoring network. Name of field staff, types of
instruments and calibration, well identification, date, time, static water levels,
measurement points, specific conductance values, field chloride results, and sample bottle
identifications are recorded on a field form (Appendix B-4).

Well Survey

A licensed surveyor from, or contracted by, COBI shall survey the marked SWL
measuring point of all wellheads to an elevation accuracy of not less than +/- 0.1 feet. If
the measuring point is not accessible, a reference point specified by Aspect or COBI staff
shall be surveyed. The survey report shall include site name, precise description of the
survey point, elevation (NGVD 29 datum), and horizontal position (UTM NAD 83
datum).

References

Aspect Consulting, LLC, 2006, Baseline groundwater technical information summary,
Memorandum from Erick W. Miller to Jalyn Cummings, Bainbridge Island,
Washington, October 30, 2006.

Kato & Warren, Inc. and Robinson & Noble, Inc., 2000, City of Bainbridge Island Level
IT Assessment, an element of water resources study. Unpublished Work.
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Limitations

Work for this project was performed and this report prepared in accordance with
generally accepted professional practices for the nature and conditions of work completed
in the same or similar localities, at the time the work was performed. It is intended for the
exclusive use of City of Bainbridge Island for specific application to the referenced
property. This report does not represent a legal opinion. No other warranty, expressed or
implied, is made.
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Fact Sheet and Permission for
Access Form



City of Bainbridge Island
Groundwater Management Program
FACT SHEET

Purpose :
The purpose of the City’s groundwater management program is to establish a groundwater

monitoring well network and accompanying database for groundwater management purposes.
'This monitoring network will be used to inform and advise water managers, both public and
private, regarding issues of saltwater intrusion and safe yxeld and may be used in the future to
support development of a groundwater model.

Groundwater Monitoring Plan

The City is working in consultation with Aspect Consulting to design and develop the program.
A draft monitoring network has been developed that includes 40 wells in five aquifers across the
Island. Ideally, water levels would be measured monthly on an ongoing basis. Chloride
concentrations would be taken in April and late August/early September for the first year. If
there is no variability or chloride concentrations are low, sampling would be decreased to an
annual, late summer measurement. Specific conductance would also be taken monthly.

Access Agreements : :
The City is requesting access to sample those wells identified in the Draft Monitoring Plan that

are not already being sampled. In order for City staff to do this, we would need an access
agreement signed by the owner or operator of the well (attached). The language in the agreement
allows for the City or the well owner to terminate the agreement at any time. Since it is our hope
to continue sampling the same wells over time, no expiration is written into the agreement.

Data Management and Availability

A centralized database will be designed and populated with historic, existing, and future water
levels and chloride levels. The data will be shared via the City’s website as well as through a
yearly report that will be mailed to all participants.

Island-Wide Purveyor Association

The concept of forming an Island-wide water purveyor association for the purposes of sharing
data, coordinating water conservation programs, wellhead protection programs, addressing water
availability issues in planning, and serving as a forum for other on-island purveyor issues has
been proposed. The City is willing to host and coordinate this effort if enough purveyors express
an interest. :

Please contact Jalyn Cummings, Water Resources Specialist, City of Bainbridge Island at 206-
780-3752 or jcummings(@ci.bainbridge-isl.wa.us, if you have an interest in joining an association,
or any other questions regarding this program.




PERMISSION FOR ENTRY ONTO PRIVATE PROPERTY
FOR PURPOSE OF WELL MONITORING

The undersigned agrees that staff, performing well monitoring services for the City of Bainbridge
Island, may enter upon the below described property for the purpose of groundwater monitoring.

(enter description of parcel if known or tax lot number and street address)

I understand | will be given notice before the groundwater sampling program begins and that | can
terminate this agreement at any time by contacting the City of Bainbridge Island Water Resources
Specialist, Jalyn Cummings @ 206-780-3752 or jcummings@ci.bainbridge-isl.wa.us.

DATED this day of , 200 by
(well owner)

(print)
(well owner)

(signature)

Please check one of the following boxes:

Q 1 would Ilke to be contacted prior to each sampling event at:
phone: : and/or email: . Best time to
contact: '

Q I do not need to be contacted prior to each sampling event.

Please return this form in the stamped, addressed envelope provided. Thank you for helping us
improve our understanding of the Island’s groundwater resources!
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Quality Assurance/Quality Control
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Field Form



10/31/2006 12:27:40 PM

Monthly Groundwater Sampling
December 2006 Sampling

High Schoo| Well #2/Commodore Date - DTW Measuring Point Top of Casing
Time Instrument’ Parameter? Measurement Comments® Initials __
Cl Sample
Spec Cond
DTW
Notes:
Island Utilities Well 3 Date DTW Measuring Point
Time Instrument’ Parameter? Measurement Comments’® Initials
Cl Sample
Spec Cond
DTW
Notes:
North Bainbridge Well 09 Date DTW Measuring Point
Time lnstrument1 Paralmeter2 Measurement Comments3 Initials
Cl Sample
Spec Cond
DTW
Notes:

1. Include temperature for sonic indicator (e.g. sonic (55°F)).
2. Sample ID for Chloride.
uS/cm for Specific Conductivity.
Feet for Depth-to-Water.
3. For Depth to Water, indicate rising,falling,static, or pumping. Page 1 of 1





