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Executive Summary 

A Groundwater Monitoring Program (GMP) for the City of Bainbridge Island (City, 
COBI) was established in 2006 that expanded previous monitoring efforts and centralize d 
data acquisition (Aspect, 2006b). Since 2006, the monitoring network of 43 monitoring 
wells has been expanded to 103 wells to address gaps in the monitoring network and to 
support groundwater modeling efforts by the U.S Geological Survey (USGS). The USGS 
initiated work on their groundwater model in 2006. Results of the model will assist water 
resource managers and stakeholders in the evaluation of management options and the 
development of a watershed management plan.  

This report describes the expanded monitoring network, evaluates trends in groundwater 
levels and chloride concentrations (an indicator of seawater intrusion), and compares 
those parameters with provisional Early Warning Levels (EWLs) to identify areas of 
potential concern where more evaluation is warranted. The report presents analysis of on-
going data collection performed through the groundwater monitoring program. The 
analysis was limited to information compiled by the COBI. A more comprehensive data 
analysis was beyond the scope of this effort and recommendations are provided for 
further investigation. This work was performed under our scope of services with COBI 
dated March 12, 2008.  

Work Accomplished 2006-2008 
Since 2006, water level data has been collected by the City with support from Aspect 
Consulting, LLC (Aspect) and the USGS on a monthly basis for private and small water 
systems. Data for the larger water systems continue to be collected by the purveyors and 
submitted for inclusion in COBI’s groundwater database on a voluntary basis.  

The database was initially developed in 2006 to allow for storage and analysis of Island-
wide groundwater data collected from multiple parties. Since 2006, the database has been 
updated to support additional data formats, enhanced graphing, and mapping 
functionality. The database is periodically updated with water level, chloride 
concentration, production volume, and rainfall data.  

Early Warning Levels and Management Responses 
Primary groundwater-related concerns on Bainbridge are the risk of seawater intrusion, 
especially in coastal areas, and pumping rates above the aquifer's safe yield. Provisional 
EWLs and Management Responses were suggested for seawater intrusion and safe yield 
in 2006 (Aspect, 2006b) and are updated herein. EWLs provide specific criteria that will 
trigger actions by the City. The Management Responses provide the City with a structure 
of appropriate and sequential monitoring and investigative activities that would lead, if 
necessary, to protective or remedial actions. The emphasis at this time is on the 
monitoring and investigative activities. 
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The provisional EWL for seawater intrusion uses chloride concentration as an indicator. 
The recommended EWL was modified in this report to be a chloride concentration at or 
above 100 milligrams per liter (mg/L) or any increasing trend in chloride concentration. 
For elevated chloride concentrations, the recommended categories of Management 
Responses are: 

� Confirmation of the data;  

� Determination of the extent of elevated concentrations; and  

� Identification and implementation of protective or remedial actions. 

The provisional EWL for safe yield was set as an observable drop in water level, at or 
above ½ foot per year for 10 years, which cannot be explained by variations in 
precipitation. The suggested Management Responses are to: 

� Confirm and characterize the problem; and 

� Identify and implement protective or remedial actions. 

Specific elements for the Management Responses are provided in Section 4.2 and 
encompass a wide range of investigative techniques and alternative actions. Investigative 
tools include increased sampling, additional monitoring, acquisition and review of 
production data, neighborhood interviews, aquifer analysis, and/or groundwater 
modeling. Possible actions would require discussion with the public, water purveyors, 
and public agencies and, depending on the severity of a situation, could include 
information dissemination, water metering, water conservation, limitations on well 
drilling, development of water system interties, and/or development of alternate water 
supplies. 

Evaluation of Aquifer Conditions 
The available data for chloride concentrations on Bainbridge Island has typically shown 
isolated incidences of elevated chloride concentrations. In most cases, the elevated 
chloride data is older data and often consists of a single measurement. These historic high 
chloride values need to be confirmed. For many areas along the shoreline, chloride 
concentrations data is lacking entirely and additional investigations are recommended to 
determine the current near-shore chloride levels in Island aquifers.  

For safe yield, the available data does not indicate any concerns at this time in monitored 
wells for the Perched Aquifer, Semi-Perched Aquifer, Sea Level Aquifer, or 
Glaciomarine Aquifer. However, one well in the Sea Level Aquifer (North Bainbridge 
Well 7) did exhibit a long-term decline through 2004, at which time pumping from this 
well was reduced.  

Large production wells in the Fletcher Bay Aquifer, specifically Sands Road 1, Sands 
Road 2, and North Bainbridge Well 9, have in the past exhibite d declining water level 
trends that suggest production may have exceeded recharge. The Sands Road and North 
Bainbridge wells appear to show stabilized water levels since about 2005. Water levels in 
Island Utilities Well 1 have declined approximately 15 feet since the first available 
measurement in 1988. Water levels in this well declined from 1988 to 1995, showed a 
slight increase from about 1995 to 2000, and declined from 2000 to 2008. Island Utilities 
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reports that Well 1 was used as a production well until 1999 and since that time has been 
used for water level monitoring (Scott Shelton, personal communication to COBI, 
February 2009).  

The water level decline observed at the Island Utilities Well 1 exceeds the provisional 
EWL for safe yield and is of concern. Although water levels in the North Bainbridge and 
Sands Road wells may have stabilized over the past 3 years, continued attention is 
warranted as these wells are large producers and in the past may have been pumped at 
rates that exceeded recharge.  

Recommendations 
In order to strengthen and improve the GMP, the following recommendations are made: 

1. Implement Management Responses for safe yield in the Fletcher Bay Aquifer near 
Eagledale . As an initial step, this should include obtaining and evaluating production 
and chloride data for the Island Utilities wells; 

2. Closely monitor production and water levels for several Fletcher Bay Aquifer wells 
(North Bainbridge Well 7, Sands Road 1, Sands Road 2, North Bainbridge Wells 9 
and 10) and for one Sea Level Aquifer well (North Bainbridge 7), particularly during 
changes in production;  

3. Survey chloride levels in wells completed within ¼ mile of the shoreline to 
investigate the areal extent of elevated chlorides. This survey should include 
investigation of elevated chloride concentrations in the Seabold area and confirmation 
of historic, single -time elevated chloride measurements; 

4. Evaluate chloride levels by aquifer. Determine correlation curves between chloride 
concentration and specific conductance by aquifer. Identify data gaps and test 
additional wells as necessary; 

5. Identify any significant tidal influence on water levels in near-shore wells. Where 
necessary, characterize the tidal effect and adjust water level data accordingly; 

6. Monitor chloride levels in the deeper Head of the Bay Wells 4 and 6 whose location 
and depth, respectively, will provide early warning of seawater intrusion; and 

7. Acquire production data for additional private well systems to build as complete a 
record as possible of total groundwater withdrawals. 

Acknowledgments 
This GMP was made possible by the cooperation of many owners of Island wells and 
water systems and by inter-agency assistance from Kitsap Public Utility District (KPUD) 
staff and the Operations and Maintenance staff at COBI Public Works (COBI O&M). 
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1 Introduction 

This report presents an update of results from the City of Bainbridge Island (City, COBI) 
Groundwater Monitoring Program (GMP). A monitoring network was developed in 2006 
that expanded and consolidate d the groundwater monitoring being performed at that time 
by water purveyors on Bainbridge Island. Several entities–the City, Kitsap Public Utility 
District (KPUD), and some private water systems–monitored water level and water 
quality parameters at a number of wells.  

Data from the monitoring well network is compiled into a single database. The database 
contains historic and future water level data, chloride concentrations, specific 
conductivity, production volumes, where available, and precipitation records.  

The collected monitoring information is used to inform and advise water managers, both 
public and private, regarding issues of saltwater intrusion and safe yield and is also being 
used to support development of a groundwater model being developed by the United 
States Geological Survey (USGS). The data is shared via the City’s website and through 
public meetings. Participation in the program is voluntary. 

Work completed by Aspect under this project from 2006 to 2008 includes the following 
items: 

� Assisting COBI with monthly water level measurements;  

� Database functionality improvements and assisting COBI with data uploads ; and  

� Evaluating water level trends and chloride data, presented herein.  

This report: 

� Describes the current monitor ing well network and the database (Section 2) ; 

� Summarizes data collected to date (Section 3); 

� Provides an overview of provisional “Early Warning Levels” (EWLs) based on 
groundwater level change and chloride criteria (Section 4) ; 

� Evaluates water level trends and chloride data (Section 5); and 

� Makes recommendations to follow -up on wells where provisional EWLs are 
triggered and recommendations necessary to ensure continued success of the 
Groundwater Monitoring Program (Section 6). 

 



 ASPECT CONSULTING 

PROJECT NO. 060016-003-02 � DECEMBER 2008 (REVISED MARCH 2009)     5 

2 Monitoring Network and Database Descriptions 

2.1 Bainbridge Island Aquifers 
The Level II Basin assessment (Kato & Warren and Robinson & Noble, 2000) identified 
six principal aquifers on Bainbridge Island: 

1. 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. 

2. 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.  

3. 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.  

4. 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 the 
Island’s deep production wells and at least 4 domestic wells are completed in this 
aquifer, representing about 2 percent of wells.  

5. Fletcher Bay Aquifer System (FBA) – The FBA is the deepest identified aquifer on 
Bainbridge 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 Bainbridge Island, the metered KPUD and COBI FBA wells provide 
approximately 30 percent of the estimated total Island groundwater production.  

6. Bedrock Aquifer System –Less than 1 percent of the wells are completed in the 
sedimentary Bla kely Harbor and Blakeley formations on the south end of Bainbridge 
Island. 

Other wells on Bainbridge Island are either completed in water bearing zones within 
confining units or have an indeterminate aquifer completion zone. In assigning wells in 
the monitoring network to a given aquifer, the determination of the aquifer was made by 
comparing screen elevation with aquifer elevation and by comparing well location with 
lateral extent of an aquifer as shown in the Level II Basin Assessment (Kato & Warren 
and Robinson & Noble , 2000). 
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2.2 Description of Current Monitoring Well Network 
Existing groundwater monitoring by KPUD, COBI, and private purveyors provided the 
starting point for development of the groundwater monitoring network in 2006. 
Approximately 29 wells at 20 locations are monitored by KPUD and by the Operations 
and Maintenance group in the City’s Department of Public Works. KPUD collects 
manual water levels and has a number of continuously recording pressure transducers. 
KPUD also analyzes samples for chloride concentration, currently on a semi-annual 
basis. COBI Operations and Maintenance monitors water levels quarterly and has 
installed pressure transducers in a number of wells. Several private purveyors also 
monitor their wells.  

Prior to the GMP, the data acquired for Bainbridge Island was not compiled in a single 
location. Rather, records were kept separately by the City, KPUD, and private water 
system operators. The monitoring network was expanded in 2006 to 43 wells to improve 
geographic coverage, focusing on areas with large groundwater withdrawals, elevated 
chloride concentrations, and near shorelines. This initial monitoring network was 
expanded in 2007 to a total of 103 wells by COBI and USGS in order to improve 
characterization of Island aquifers for the groundwater model. 1   

Figure 1 presents the expanded monitoring well network, which currently consists of 103 
wells in six aquifers. The distribution of monitoring wells by aquifer is summarized in 
Table 1. 

Table 1 - Summary of Current Groundwater Monitoring Wells 

Aquifer Number of 
Wells 

Perched Aquifer 26 

Semi-Perched Aquifer 10 

Sea Level Aquifer 49 

Glaciomarine Aquifer 7 

Fletcher Bay Aquifer 9 

Bedrock Aquifer 1 

Undetermined 1 

Total 103 

 

                                                 
1 In addition, COBI and USGS monitor stream flow at 19 locations on Bainbridge Island.  
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The present monitoring network has a good distribution of monitoring wells in the PA 
SPA, and SLA aquifers. For the GMA and FBA aquifers, nearly all these deep wells are 
monitored. The south Island area–South Beach and Blakely Harbor–is predominately 
bedrock and is monitored by one well.  

Water levels are monitored manually in the 103 wells. In addition, water levels in 14 of 
103 wells are recorded with electronic pressure transducers and dataloggers. Chloride 
concentration and specific conductance (electrical conductivity) are measured in 29 
wells. COBI engineering staff monitors water levels in 72 wells on a monthly basis. 
Water levels in 31 municipal supply wells and related monitoring wells are monitored by 
KPUD and COBI O&M staff. A complete listing of wells is presented in Appendix A 
(Table A-1). Well locations and elevations have been surveyed for almost all wells in the 
monitoring network. 

2.3 Description of Database  
A database using Microsoft® Access 2002 has been created to combine :  

� Well identification, drilling logs, completion zone by aquifer, and location 
information; 

� Manual and electronic water level data; 

� Water quality data (chloride concentration and specific conductance); 

� Production volumes; and 

� Precipitation records.  

The database is updated on monthly basis by COBI for wells monitored by COBI 
Engineering and annually for data provided by COBI O&M and KPUD. Since 2006, the 
database has been updated to support additional data formats, enhanced graphing, as well 
as mapping functionality.  
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3 Summary of Monitoring Data 

3.1 Aquifer Water Levels 
Static water level is the basic measurement of the quantity of water in an aquifer. On 
Bainbridge Island, groundwater levels are largely affected by recharge from infiltrating 
precipitation, discharges to surface water (including saltwater bodies), and withdrawals 
(pumping). Water levels fluctuate naturally in response to seasonal variations in 
precipitation and to multi-year trends in precipitation. Exceeding the safe yield of an 
aquifer can cause seawater intrusion or lower groundwater heads with impact on 
wetlands, springs, or creeks. Examination of water level trends requires simultaneous 
comparisons with multi-year precipitation trends , withdrawal histories, and land use 
changes. A water level decline , due to a recent increase in pumping rate and/or 
withdrawal volume, may represent an aquifer’s short term response to a change in stress 
until a new equilibrium is reached, whereas withdrawal in excess of the long-term 
average recharge will result in a water level decline that will not stabilize. Prediction of 
future water level changes is most readily addressed through groundwater modeling, 
which incorporates assumptions about precipitation patterns, climate change, water usage 
patterns, population growth, and changes in land use, and is a level of analysis beyond the 
scope of this effort.  

3.1.1 Precipitation 
Precipitation is used as a measure of potential recharge to groundwater aquifers. Viewing 
the graph of precipitation over time indicates wetting or drying periods that influence 
groundwater levels. 

3.1.1.1 Cumulative Rainfall Departure 
Evaluation of natural seasonal and long-term groundwater level trends in an aquifer will 
be dependent on the recharge to that aquifer. Aquifer recharge is a function of 
precipitation with more recharge typically occurring during wetter years and less 
recharge during drier years2. The precipitation gage at Seattle Tacoma International 
Airport (STIA) was used to provide precipitation data for analysis of water level trends. 
The STIA precipitation gage was selected based on its continual precipitation record, 
good correlation with Commodore Middle School gage on Bainbridge Island, similar 
magnitude of precipitation as Commodore Middle School gage, and an extended record 
dating back to the 1950s (Aspect, 2006a).  

In a natural system, water level trends will rise during periods of above average 
precipitation and decline during periods of below average precipitation. Seasonal and 
long-term precipitation trends (i.e., determination of periods that are above or below 
average precipitation) can be evaluated through use of the cumulative rainfall departure 
(CRD) curve.  

                                                 
2 Exceptions to this include high intensity rainfall events where a significant portion goes to runoff. 
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A graph of cumulative rainfall departure (CRD) from average precipitation for the period 
from 1975 through September 2008 is presented in Figure 2 and also included on the 
hydrographs in Appendix B. This period covers the period of record for most of the 
routinely monitored wells on Bainbridge Island. The CRD graph is constructed by 
calculating the mean monthly precipitation value for the period of interest (3.04 inches 
for 1975-2008), computing the departure (difference) from the calculated mean for each 
month, and plotting the cumulative sum of the departures.  

Downward slopes in the CRD curve indicate periods of below normal precipitation and 
upward slopes indicate periods of above average precipitation. Changes in slope occur on 
a seasonal and long-term basis. Seasonally, an upward trend typically occurs during the 
wetter winter months and a downward trend typically occurs during the dryer summer 
months (Figure 2).  

On a long-term basis, mult i-year periods of above or below average precipitation are also 
indicated by the slope of the CRD curve. Downward slopes indicate several years of 
below average precipitation and upward slopes indicate above average precipitation. For 
example, the downward trend in the CRD curve between 1984 and 1989 indicates 5 
consecutive years of below average rainfall (Figure 2). Conversely, the CRD curve shows 
an upward slope for the period from 1995 through 1999 indicating above average 
precipitation (Figure 2). Natura l fluctuations in water levels are expected to follow the 
CRD curve with water level rising during periods of above average precipitation and 
declining during periods of below average precipitation.  

3.1.2 Collected Water Level Data  
Water level data from all entities participating in the monitoring program are entered into 
the database. All manual measurements are entered, but continuous electronic data is 
filtered to include only the highest reading during the course of a day. Measurements are 
adjusted in the database to give water elevation in feet above mean sea level (NAVD 
88)3. As of this report, all but a few of the well elevations have been surveyed. 

Water level data (hydrographs) for the monitoring wells in each aquifer are presented in 
Figures 3 through 11. For ease of interpretation, Figures 8 and 9 show the FBA 
hydrographs segregated into two well groups based on similarity in water level changes.  

The hydrographs and well production data for all wells are presented individually in 
Appendix B, where they are sorted by aquifer. The plots in Appendix B also show the 
“cumulative rainfall departure” curve. 

See Section 5 for a discussion of current aquifer conditions. 

3.1.3 Tidally Influenced Groundwater Heads 
Tides have the potential to significantly affect water levels in coastal wells. These tidally 
induced changes could mask true water level trends and result in misinterpretation of 
long-term trends. Other than the EPA/Wyckoff Well, the tidal influence on wells in the 
monitoring network has not been determined. Routine water level data should be 
evaluated for irregularities in the seasonal pattern that may be attributed to tidal 

                                                 
3 The elevation datum was changed from NGVD 29 to NAVD 88 since the previous report. 
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fluctuations, particularly for wells located within a ¼ mile of the coastline and completed 
below sea level. Determination of mean water level in tidally influenced wells requires 
measurement of water level over a period of time, typically for a 1- to 3-day period 
(Serfes, 1991). For wells where a tidal influence is suspected, use of a downhole 
transducer and datalogger is recommended to make a series of level measurements during 
a non-pumping period. The extent of tidal influence on Island wells should be 
investigated, initially by inspection of the monthly measurement data. Wells where tidal 
influence is determined to have the potential to lead to misinterpretation of water level 
trends should be evaluated through detailed water level measurements.  

3.2 Seawater Intrusion Indicators  
The primary indicator used for seawater intrusion is chloride concentration. Concern with 
possible intrusion is limited to aquifers below sea level, that is the SPA, SLA, GMA, and 
FBA systems. Chloride concentrations are shown collectively in Figure 11 and on the 
individual well hydrographs in Appendix B. 

3.2.1 Specific Conductance 
Specific conductance of the water usua lly correlates well with chloride concentration and 
can therefore be used as a surrogate measure for chloride level. Accurate measurement of 
chloride concentration requires laboratory analysis, whereas specific conductance can be 
quickly and accurately measured in the field. The correlation between chloride and 
specific conductance needs to be verified for each aquifer regime. After the correlation 
relationship between specific conductance and chloride concentration has been 
determined, the specific conductance will then serve as a surrogate measurement for 
laboratory determination of chloride levels. We recommend that the correlation be made 
for each aquifer. 

3.2.2 Chloride Concentration 
A geographically comprehensive investigation of chloride has not been perfor med on 
Bainbridge Island. Most routine monitoring for chloride began in the mid-1990s and was 
expanded as part of the groundwater management plan in 2006 to include 29 wells. 
Historic data on chloride concentrations (Figure 11) was compiled and reported in the 
Groundwater Baseline memorandum (Aspect, 2006a). Nine wells within ¼ mile of the 
coastline and two inland wells exhibited elevated chloride levels. Most of the wells with 
elevated chloride had only single measurements. Additional sampling is necessary to 
determine if those measurements are repeatable. In addition, we recommend that a set of 
wells , located within a ¼ mile of the coastline and completed below sea level, be 
identified for specific conductance and/or chloride measurements. A more comprehensive 
geographic distribution of wells with chloride data will be useful for identifying regional 
areas of seawater intrusion.  
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3.3 Groundwater Production 
Where available, the production data for monitored wells are presented in Figure 12 and 
also in the individual well hydrographs in Appendix B. We recommend that additional 
production data be solicited from private water systems with metered wells. 

Available production data is summarized in the inset bar chart in Figure 12 subdivided 
into COBI and KPUD wells. 2005 was the last year with a complete production record 
available for KPUD wells and so no data is presented after this year. The chart indicates a 
decline in total production from COBI and KPUD from a high of 400 million gallons in 
2003 to a low of slightly more than 350 million gallons in 2005. Since 2005, total COBI 
water use has shown a slight increase, but is still less than 2004 levels.  
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4 Early Warning Levels and Management 
Responses 

4.1 Overview 
For the purpose of the GMP, an EWL is a monitoring criteria  that, if exceeded, would 
result in appropriate Management Reponses. Responses would be of two types: (1) 
additional investigations in order to determine if a potential problem is developing, and 
(2) protective or remedial actions where appropriate. Possib le investigations could 
include additional data evaluation, expanded monitoring, problem specific technical 
review and analysis , or modeling. Possible actions may include water conservation, 
limitations on new wells, or development of alternate water supplies. 

The purpose of specifying EWLs is to provide quantifiable measures for initial evaluation 
of data that will provide timely warning of a developing issue before a problem becomes 
acute. Provisional Early Warning Levels were developed in the initial Groundwater 
Management Program report (Aspect, 2006b) and are modified below. The reader is 
referred to the 2006 report for additional information on the development of provisional 
EWLs. 

The purpose of Management Responses is to provide the City with a structure of 
appropriate and sequential monitoring and investigative activities that would lead, if 
necessary, to protective or remedial actions. The emphasis at this time is on the 
monitoring and investigative activities. 

4.2 Early Warning Levels 

4.2.1 Seawater Intrusion 
The concentration of chloride (chlorine ion) is used as the indicator parameter for 
seawater intrusion because chloride is nonreactive and is not easily adsorbed onto the 
aquifer matrix. Background levels of chloride in groundwater on Bainbridge Island are 
still being evaluated, but at this time an interim level of 30 mg/L is suggested for data 
evaluation. 

The proposed EWL for sea water intrusion is amended in this report as follows: -A 
chloride concentration at or above 100 mg/L or any increasing trend in chloride 
concentration. The 100 mg/L level is based on Ecology's draft Seawater Intrusion Policy 
(Washington DOE, 1990).  

Trends should be categorized as increasing, stable, decreasing, or undetermined. A 
determination of increasing or decreasing trend would require at least 4 consecutive 
samples or samples taken over at least a 1-year period with seasonality taken into 
account. A stable determination would require examination of data over a 3-year period. 
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4.2.2 Safe Yield 
The EWL for safe yield is a long-term drop in water level that is not attributable to 
seasonal or year-to-year variations in precipitation. For quantitative comparison, a 
decline rate of ½ foot per year or greater over a 10-year period is considered cause 
for follow-up responses.  

A useful tool is comparison of well hydrographs with the (CRD) departure curve (Section 
3.1.1). Water levels that do not rise during wet periods or that decline during periods of 
near average precipitation would be cause for concern. Evaluation of potential impacts 
from long-term water level declines is best addressed through a numerical groundwater 
model. 

4.3 Management Responses to Exceedances of EWLs 

4.3.1 Seawater Intrusion 
The purpose of the GMP, with respect to seawater intrusion, is to provide the City with a 
structure of appropriate monitoring actions for cases where elevated chloride 
concentrations are observed.  

For elevated chloride concentrations, the proposed Management Responses are 
confirmation, determination of extent, and identification and implementation of actions.  

1. Confirmation is intended to verify the data and reject spurious values. Steps include 
comparing chloride values with specific conductance readings, increasing frequency 
of chloride testing to quarterly and inspecting data for seasonality effects. 
Confirmation should require four consecutive elevated readings over at least a 1-year 
period. 

2. Determination of extent requires increased monitoring in order to characterize the 
nature and extent of elevated readings. New monitoring wells may need to be 
identified and added to the network. Focused monitoring would initially identify 
wells between the high chloride well and the coastline and secondarily investigate 
lateral extent up and down the coast. Collection of metering data, if available, will be 
useful in future analysis.  

Appropriate analysis is dependent on the situation and may include comparison of 
well completion elevations and distances from the coast with chloride levels; 
refinement of hydrogeological interpretations; consultation with purveyors, Ecology, 
Washington State Department of Health (DOH) and/or Kitsap County Health 
District; neighborhood interviews; and/or comparison with results of groundwater 
modeling.  

3. Identification and implementation of actions  would be required for situations 
where confirmation and determination of extent indicate seawater intrusion is 
occurring. Remedial measures would be defined and recommended as appropriate 
and in consultation with Washington State DOH, Kitsap Health Department and 
Ecology. In order to protect an aquifer from further degradation, recommended 
actions may include additional focused monitoring or groundwater modeling, water 
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metering, water conservation, limitations on well drilling, development of system 
interties, or development of alternate water supplies.  

4.3.2 Water Level 
An EWL for safe yield is proposed as a decline of ½ foot per year or greater over a 
10-year period for drops in water level unexplained by seasonal or year-to-year variations 
in precipitation.  

If water level data for a well indicate exceedance of the EWL, the following Management 
Responses are recommended: 

 Confirmation and characterization of a problem and identification and implementation of 
protective or remedial actions. 

1. Confirmation and characterization of a safe yield problem will require the 
following steps: 

§ Analyze the data on an aquifer basis by comparing well hydrographs within 
the aquifer and with the CRD curve; 

§ Compare hydrographs with production data and acquire additional 
production and chloride data as necessary; 

§ Determine the area of impact by water level observations in other nearby 
wells and calculation of the zone of contribution; 

§ Consider addition of monitoring wells to the existing network; and 

§ Evaluate long-term impacts with the groundwater model. 

2. Identification and implementation of actions  for aquifer protection will be 
necessary for situations where continued withdrawals indicate that mining of the 
aquifer is occurring. Possible actions include additional focused monitoring or 
groundwater modeling, water metering, water conservation, limitations on well 
drilling, development of water system interties, and/or development of alternate water 
supplies. Monitoring data and modeling results would be used to evaluate the 
effectiveness of different proposed actions. To ide ntify the most appropriate actions, 
the City should disseminate information to the public and affected parties, enter into 
discussions with primary purveyors, encourage water conservation, and notify 
Washington State DOH, Kitsap Health Department, and Ecology. If necessary, 
regulatory responses could be considered in order to implement recommended 
protective or remedial actions. 
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5 Discussion of Aquifer Conditions 

This section presents an evaluation of historic and recently collected water level and 
chloride data by aquifer.  

5.1 Perched Aquifer 
The available water level data for the Perched Aquifer wells is plotted in Figure 3. Two 
wells with long term water level history (Bloedel Reserve Farm Well and North 
Bainbridge Well 8) exhibit strong responses to precipitation trends, both seasonally and 
long-term. The responses to a series of wet years from about 1995 to 2000 in these two 
wells were increases of water levels of about 10 to 30 feet. Water levels decline from 
2000 to 2005 and then increase after 2005, consistent with the CRD curve.  

Average seasonal water level fluctuations from October 1, 2007 through October 1, 2008 
(Water Year 2008 or WY 2008) in the PA are typically lower than other aquifers, 
suggesting slightly greater storativity (water yielded or recharged per foot of water level 
change). Water level elevations in the PA are the highest of any of the aquifers consistent 
with the position of this aquifer at the top of the recharge system. No long-term declines 
are observed.  

5.2 Semi-Perched Aquifer 
Hydrographs for the Semi-Perched Aquifer (Figure 4) also show responses to seasonal 
and long-term changes in precipitation, but the magnitude of long-term response, less 
than 10 feet, is about one-half of that observed for the Perched Aquifer (for example, see 
North Bainbridge Well 1, High School Well #2/Commodore, and Meadowmeer Water 
System Well 1, Figure 4). Declines on the order of about 3 feet occurred between 2000 
and 2005 and since 2005 water levels have stabilized or increased consistent with CRD 
trends. 

Chloride levels have been measured in the High School Well #2/Commodore Well and 
more recently in Eagledale Park and Cedar Lane wells (Figure 11). Consistent with the 
position of this aquifer, generally above sea level, chloride concentrations are less than 10 
mg/L and show no evidence of seawater intrusion.  

5.3 Sea Level Aquifer 
Figure 5 presents hydrographs for wells completed in the Sea Level Aquifer. North 
Bainbridge Wells 3 and 7 have the greatest production of the three North Bainbridge SLA 
wells. North Bainbridge Well 7 shows a 10-year water level decline from 1995 through 
2005 that does not follow the trend of the CRD curve and is attributed to production; 
however, Wells 3 and 6 tend to follow the CRD curve, showing a slight increase during 
the 1995 to 2000 wet period followed by a decline during the drier 2000 to 2005 period. 
During periods when pumping is reduced at Well 7, the static water levels show a 
relatively rapid recovery to prepumping levels (for example 1996 or early 2005). This 
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rapid recovery to non-pumping levels and divergent water level trends in nearby Wells 3 
and 6 suggest that the water level declines at Well 7 are localized. During the most recent 
period from 2005 to present, the water levels appear to be stable  in Wells 3, 6, and 7.  

Island Center Test Well, Bill Point Well 3, and Island Utilities Monitoring Well all show 
similar water level trends from 2000 to 2005, with water declines of about 1 to 3 feet, and 
then stabilized to slightly recovering water levels since 2005.  

Concern for seawater intrusion was previously noted in the north island areas of Seabold, 
Agate Point, and Port Madison and in the Eagle Harbor area (Aspect, 2006b). Samples at 
one well in the Seabold area in 2000 and 2006 had very high chloride levels (400 and 
1,000 mg/L) in excess of the SMCL (250 mg/L). We understand that this well has been 
replaced and the old well is used only for backup purposes. Additional investigation is 
necessary to determine the extent of elevated chloride levels in the Seabold area.  

Chloride readings for most SLA wells in the network were typically very low, less than 
10 mg/L. An apparent upward trend in chloride was noted in the North Bainbridge Well 
7, but the maximum chloride level of 11 mg/L is well below levels of concern. No data 
was available for North Bainbridge Wells 3 and 6 past 2003 and no trends were noted in 
the available, sporadic chloride measurements.  

Chloride data available for the Head of the Bay Wells 1A and 2 were low (less than 5 
mg/L) and showed no apparent trend. However, Head of the Bay Wells 4 and 6 have the 
deepest pumping levels of the Head of the Bay wells (about -90 and -100 feet below sea 
level). Well 4 is also the well closest to Eagle Harbor. Monitoring of chloride in both 
Wells 4 and 6 is recommended, as these wells would likely provide the earlie st warning 
of any seawater intrusion. 

5.4 Glaciomarine Aquifer 
Limited data is available for the seven wells in the Glaciomarine Aquifer (Figure 5). The 
Battle Point Park Well has the longest water level history and shows a decline of about 
2.5 feet since 2002 that generally follows the CRD curve. No conclusions on water level 
trends can be drawn from the relatively short water level history of the other GMA wells. 
Available chloride concentrations are low in all the GMA monitoring wells.  

5.5 Fletcher Bay Aquifer 
Well hydrographs for Fletcher Bay Aquifer wells are presented in Figure 6. For ease of 
reading, the FBA wells were also grouped into two sets, central wells (Figure 7) and 
peripheral wells (Figure 8), by similarity of hydrograph patterns. The patterns indicate 
that the Sands Road 1, Sands Road 2, and Meigs Farm wells are in hydraulic 
communication and possibly the North Bainbridge Wells 9 and 10. The Meigs Farm Well 
experienced a substantial and unrecovered drop in water level of about 10 feet when the 
Sands Road wells came on line in August 1994. About 5 feet of this decline occurred 
from August through September 1994, following the onset of production in Sands Road 
Well 2, but prior to the start up of North Bainbridge Well 9 in November 1994. Declines 
continued in the Me igs Farm Well following startup of North Bainbridge Well 9, but the 
extent to which these affected Meigs Farm Road, if at all, is unknown. The 1994 decline 
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observed in the FBA central wells is not seen in data for the Bloedel Reserve Deep, 
Fletcher Bay PW, Fletcher Bay Observation, or Island Utilities 1 wells. 

A recharge response to long-term precipitation trends, specifically the wet period from 
1995 to 2000, is indicated by water levels increases of about 15 feet in the Fletcher Bay 
Observation Well, 3 feet in the Bloedel Deep Well, and 5 feet in the Meigs Farm Well. 
Water levels in the Island Utilities Well 1 show less than a ½ foot of increase during this 
same period. No data is available for the Sa nds Road wells during this period, but a 
significant drop in water levels is indicated by data collected in 1994 and 2001. Water 
levels in North Bainbridge Well 9 declined on the order of 5 to 10 feet during this period. 
The declining water levels in the Sands Road 1 and 2 and North Bainbridge Well 9 
suggest that production may have exceeded recharge during this period of above average 
precipitation at these wells. Production data from Island Utilities wells would be 
necessary to interpret the slight water level rise at Island Utilities Well 1. 

From 2000 to 2005, the CRD trend shows a slight decline and water levels in the Sands 
Road 1, Sands Road 2, Bloedel Deep, Fletcher Bay Observation Well, and Island Utilities 
Well 1 all show a decline, consistent with this trend. Water levels in North Bainbridge 
Well 9 appear stable during this period.  

A return to above average rainfall is indicated in the CRD trend from 2005 to 2008. The 
Bloedel Deep Well shows a slight water level decline during this period suggesting a 
slight region wide lowering of the aquifer level. Water levels in Sands Road 1, Sands 
Road 2, North Bainbridge Well 9, and Fletcher Bay Observation Well appear stable 
during this period, while water levels continue to decline in Island Utilities Well 1. 

Water level data from Island Utilities Well 1 indicates a long-term decline of over ½ foot 
per year from 1988 to 2008. The rate of decline exceeds the provisional EWL criteria  of 
½ foot per year for 10 years. As discussed in Section 4.3.2, follow-up Management 
Responses are recommended.  

Most water levels in wells in the FBA (Figures 6, 7, and 8) show seasonal responses to 
precipitation. Water level changes in response to seasonal recharge appear to be greater 
for the FBA wells than wells completed in sha llower aquifers. This response is 
considerably greater than was observed for the SLA and shallower aquifers and is 
indicative of lower storativity in this deep aquifer.  

The Fletcher Bay aquifer could be recharged through piston flow, via preferential 
pathways , or a combination of these mechanisms. Under the piston flow model for 
groundwater recharge, older water is displaced downward into the aquifer by more 
recently recharged water. The alternative recharge mechanism would be recharge through 
relatively more permeable preferential pathways within the aquitards. In either case, age 
dating and isotope studies of FBA groundwater could be used to evaluate the relative 
importance of these recharge mechanisms.  
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Chloride concentrations for FBA wells were in the range of 3 to 17 mg/L. For the 
available data presented in Figure 11, the Sands Road Well 1 and North Bainbridge Well 
9 exhibit the highest chloride in the FBA ranging from 8 to 17 mg/L. The Fletcher Bay 
Production Well has the lowest chlorides in the FBA, typically exhibiting values less than 
5 mg/L.  

5.6 Bedrock Aquifer 

Only limited data from well is available for the bedrock aquifer. The hydrograph for this 
well is presented in Figure 10.  
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6 Recommendations 

An updated review of water level trends and chloride data has been performed in this 
study. At this time , the following items are recommended for immediate implementation: 

1. Implement Management Responses for safe yield in the Fletcher Bay Aquifer near 
Eagledale. As an initial step, this should include obtaining and evaluating production 
and chloride data for the Island Utilities Wells; 

2. Closely monitor production and water levels for several Fletcher Bay Aquifer wells 
(North Bainbridge Well 7, Sands Road 1, Sands Road 2, North Bainbridge Wells 9 
and 10) and for one Sea Level Aquifer well (North Bainbridge 7), particularly during 
changes in production;  

3. Survey chloride levels in wells completed within ¼ mile of the shoreline to 
investigate the areal extent of elevated chlorides. This survey should include 
investigation of elevated chloride concentrations in the Seabold area and confirmation 
of historic, single -time elevated chloride measurements; 

4. Evaluate chloride levels by aquifer. Determine correlation curves between chloride 
concentration and specific conductance by aquifer. Identify data gaps and test 
additional wells as necessary; 

5. Identify any significant tidal influence on water levels in near-shore wells. Where 
necessary, characterize the tidal effect and adjust water level data accordingly; 

6. Monitor chloride levels in the deeper Head of the Bay Wells 4 and 6 whose location 
and depth, respectively, will provide early warning of seawater intrusion; and 

7. Acquire production data for additional private well systems to build as complete a 
record as possible of total groundwater withdrawals. 
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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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Figure 2
Cumulative Rainfall Departure 

Groundwater Monitoring Program, Bainbridge Island, WA
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Figure 3 
Perched Aquifer Hydrographs

Groundwater Monitoring Program, Bainbridge Island, WA
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Figure 4 
Semi-Perched Aquifer Hydrographs

Groundwater Monitoring Program, Bainbridge Island, WA
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Figure 5
 Sea Level Aquifer Hydrographs

Groundwater Monitoring Program, Bainbridge Island, WA
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Figure 6
Glaciomarine Aquifer Hydrographs

Groundwater Monitoring Program, Bainbridge Island, WA
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Figure 7
 Fletcher Bay Aquifer Hydrographs - All Wells

Groundwater Monitoring Program, Bainbridge Island, WA
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Figure 8
 Fletcher Bay Aquifer Hydrographs - Central Wells

Groundwater Monitoring Program, Bainbridge Island, WA
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Figure 9
 Fletcher Bay Aquifer Hydrographs - Peripheral Wells

Groundwater Monitoring Program, Bainbridge Island, WA
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Figure 10 
Bedrock Aquifer Hydrographs

Groundwater Monitoring Program, Bainbridge Island, WA
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Figure 11
Historic Chloride Concentrations in Groundwater

Groundwater Monitoring Program, Bainbridge Island, WA
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Figure 12
Historic Groundwater Withdrawals

Groundwater Monitoring Program, Bainbridge Island, WA
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Table A-1
Monitoring Well List
Groundwater Monitoring Program, Bainbridge Island, WA

Water Level Chloride
Specific 

Conductance
Top Elevation 

(NAVD 88)
Bottom Elevation 

(NAVD 88)
Bloedel Reserve Farm Well 26N/02E-33B01 AAC759 47.70472221 -122.5463889 165 PA 10 days KPUD/COBI 123

Casey Street Water System 25N/02E-23E03 AAC654 47.64309399 -122.5124764 167 PA 28 days COBI-Eng 74 64

I Wonder if Herbie's Home Yet 24N/02E-05R AAC032 47.59456711 -122.56554 132 PA 28 days COBI-Eng 4 -1

Johnson Farm 25N/02E-28F 47.63204475 -122.5542631 154 PA 0.9 hours COBI-O&M COBI-O&M COBI-O&M 38 28

North Bainbridge Well 08 25N/02E-11E01 AAC832 47.67342224 -122.5197528 351 PA 25 days KPUD 171 151

Onorato Water System 25N/02E-17Q01 AAC862 47.65197124 -122.5721743 86 PA 28 days COBI-Eng COBI-Eng COBI-Eng 23 17

Private Well 24N/02E-04H01 47.60020369 -122.5445919 68 PA 28 days COBI-Eng

Private Well 24N/02E-05K01 47.59817457 -122.5717526 101 PA 28 days COBI-Eng

Private Well 24N/02E-05K03 47.59818821 -122.5750481 23 PA 28 days COBI-Eng

Private Well 25N/02E-02D01 47.69039568 -122.5173031 132 PA 28 days COBI-Eng

Private Well 25N/02E-03B01 47.69286923 -122.5276851 135 PA 28 days COBI-Eng

Private Well 25N/02E-03G01 47.68652551 -122.5263025 231 PA 28 days COBI-Eng

Private Well 25N/02E-04D01 47.6887153 -122.56013 124 PA 28 days COBI-Eng

Private Well 25N/02E-10E 47.67441472 -122.5425047 94 PA 28 days COBI-Eng

Private Well 25N/02E-15D 47.66471209 -122.5375908 236 PA 28 days COBI-Eng

Private Well 25N/02E-16D02 47.66140082 -122.5621929 176 PA 1 hours COBI-Eng

Private Well 25N/02E-16P01 47.65058581 -122.5573188 175 PA 28 days COBI-Eng

Private Well 25N/02E-17G01 47.65915437 -122.5734727 155 PA 28 days COBI-Eng

Private Well 25N/02E-20L07 47.64230599 -122.5749341 61 PA 28 days COBI-Eng

Private Well 25N/02E-20P2 47.63693748 -122.5750999 213 PA 28 days COBI-Eng

Private Well 25N/02E-21B02 AAA579 47.64717789 -122.5505234 305 PA 28 days COBI-Eng 204 200

Private Well 25N/02E-22E03 47.64656551 -122.5376952 249 PA 28 days COBI-Eng

Private Well 25N/02E-27D03 47.63575588 -122.5415637 137 PA 28 days COBI-Eng

Private Well 25N/02E-28N02 47.62302739 -122.560826 315 PA 28 days COBI-Eng

Private Well 25N/02E-29J01 47.62760708 -122.5654556 354 PA 28 days COBI-Eng

Private Well 25N/02E-35M03 47.6136761 -122.5199782 172 PA 28 days COBI-Eng

Eagledale Park 25N/02E-34R05 AAC077 47.60938539 -122.521706 293 SPA 28 days COBI-Eng 113 108

Ferncliff Water Assoc. 25N/02E-23K 47.6429523 -122.5092888 140 SPA 37 days COBI-Eng

Hidden Cove Utilities Shop 25N/02E-04G03 ACR406 47.68722324 -122.5466662 130 SPA 31 days COBI-O&M COBI-O&M COBI-O&M 79 75

High School Well #2/Commodore 25N/02E-22R02 AAA239 47.63805555 -122.5252778 266 SPA 12 hours COBI-O&M COBI-O&M COBI-O&M 75 16

North Bainbridge Well 01 25N/02E-09G06 AAC826 47.67305558 -122.5483334 125 SPA 30 days KPUD

Private Well 25N/02E-11E02 47.67391827 -122.5163865 281 SPA 28 days COBI-Eng

Private Well 25N/02E-21B 47.64926261 -122.5483955 314 SPA 28 days COBI-Eng

Private Well 25N/02E-23Q03 47.63733677 -122.5064348 154 SPA 28 days COBI-Eng

Private Well 25N/02E-26F02 47.63041267 -122.5113657 188 SPA 28 days COBI-Eng

Private Well 25N/02E-33B02 47.61873637 -122.5493531 167 SPA 28 days COBI-Eng

Bainbridge Island Landfill 25N/02E-33C 47.62062394 -122.5545541 269 SLA 1 hours COBI-Eng

Bill Point Water Well 3 25N/02E-35J03 AAA238 47.61388736 -122.5027778 139 SLA 27 days KPUD -11 -21

Bill Point Water Well 4 25N/02E-35J04 124 SLA COBI-Eng COBI-Eng -28 -37

Cedar Lane Water System 26N/02E-28J02 AAC659 47.71305914 -122.5472296 147 SLA 28 days COBI-Eng COBI-Eng COBI-Eng -22 -28

Fay Bainbridge State Park 26N/02E-35G02 47.70214108 -122.5089352 86 SLA 1 hours COBI-Eng -6

Former KPUD Island Center TW 25N/02E-21G03 AAA110 47.64694444 -122.5483334 300 SLA 27 days KPUD -83 -98

Harbor Crest 25N/02E-34C03 ACD357 47.62083333 -122.5305556 72 SLA 27 days KPUD KPUD KPUD -66 -77

Head of the Bay Well #1 25N/02E-27E21 47.62912223 -122.5420349 34 SLA 34 days COBI-O&M

Head of the Bay Well #1A 25N/02E-27E15 AAC860 47.62931472 -122.5419462 32 SLA COBI-O&M COBI-O&M

Head of the Bay Well #2 25N/02E-27E16 AAC870 47.62910175 -122.5418904 30 SLA COBI-O&M COBI-O&M

Head of the Bay Well #3 25N/02E-27E17 AAC871 47.63032187 -122.5419878 47 SLA COBI-O&M COBI-O&M

Head of the Bay Well #4 25N/02E-27E18 AAC872 47.62898348 -122.5419656 29 SLA COBI-O&M COBI-O&M

Head of the Bay Well #5 25N/02E-27E19 AAC873 47.62953631 -122.5419302 31 SLA COBI-O&M COBI-O&M

Head of the Bay Well #6 25N/02E-27E20 AAC874 47.63007014 -122.5419437 42 SLA COBI-O&M COBI-O&M

Island Utilities MW 25N/02E-34F06 AAA108 47.61638891 -122.535 144 SLA 28 days KPUD 19 8

Messenger House 25N/02E-14A03 47.66193753 -122.5023765 100 SLA 28 days COBI-Eng

North Bainbridge Well 03 25N/02E-09H01 AEK853 47.6727778 -122.5463889 87 SLA 27 days KPUD KPUD KPUD -10 -18

North Bainbridge Well 06 25N/02E-09K02 AAA113 47.67154446 -122.544175 91 SLA 27 days KPUD KPUD KPUD -12 -27

North Bainbridge Well 07 25N/02E-09G07 AEK852 47.6725 -122.5480556 125 SLA 30 days KPUD KPUD KPUD -9 -24

Well ID Latitude
Open Interval 

Monitoring 
Frequency

Longitude
Surface Elevation

(NAVD 88)
Aquifer

Monitoring
Local Number DOE Tag
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Table A-1
Monitoring Well List
Groundwater Monitoring Program, Bainbridge Island, WA

Water Level Chloride
Specific 

Conductance
Top Elevation 

(NAVD 88)
Bottom Elevation 

(NAVD 88)
Well ID Latitude

Open Interval 
Monitoring 
Frequency

Longitude
Surface Elevation

(NAVD 88)
Aquifer

Monitoring
Local Number DOE Tag

Seabold Water 26N/02E-33E02 AAA173 47.70201296 -122.5614115 118 SLA 28 days COBI-Eng COBI-Eng COBI-Eng -45 -57

Weaver 25N/02E-27K03 AAC878 47.62739444 -122.5297611 90 SLA 27 days COBI-O&M COBI-O&M COBI-O&M -44 -54

West Port Madison Water System 26N/02E-34E04 AAC800 47.70322655 -122.5383413 67 SLA 31 days COBI-Eng COBI-Eng COBI-Eng -150 -160

Wing Point COBI 25N/02E-26B01 47.62926389 -122.5013139 128 SLA 1 hours COBI-Eng

Wing Point Golf 25N/02E-26B02 47.63269325 -122.5059529 127 SLA 28 days COBI-Eng

Private Well 24N/02E-02C01 47.60510296 -122.5154261 153 SLA 31 days COBI-Eng

Private Well 24N/02E-03D02 47.60568832 -122.5431455 153 SLA 28 days COBI-Eng

Private Well 24N/02E-05K02 47.59864278 -122.571624 112 SLA 1 hours COBI-Eng

Private Well 25N/02E-04B01 47.69100359 -122.5496916 83 SLA 31 days COBI-Eng

Private Well 25N/02E-04M02 47.68497855 -122.5614349 100 SLA 28 days COBI-Eng

Private Well 25N/02E-08G03 47.67407268 -122.571348 76 SLA 28 days COBI-Eng

Private Well 25N/02E-09C 47.67871727 -122.5556762 65 SLA 28 days COBI-Eng

Private Well 25N/02E-09D01 47.67758914 -122.5612811 29 SLA 26 days COBI-Eng

Private Well 25N/02E-10K01 47.66855473 -122.5272946 144 SLA 28 days COBI-Eng

Private Well 25N/02E-15K02 47.65425649 -122.5307298 65 SLA 28 days COBI-Eng

Private Well 25N/02E-15N 47.65262194 -122.5418978 201 SLA 28 days COBI-Eng

Private Well 25N/02E-17D 47.66200859 -122.580939 120 SLA 28 days COBI-Eng

Private Well 25N/02E-20D 47.64707906 -122.5797882 114 SLA 28 days COBI-Eng

Private Well 25N/02E-21P03 47.63647988 -122.5584006 70 SLA 28 days COBI-Eng

Private Well 25N/02E-22C01 47.65021641 -122.5360803 159 SLA 28 days COBI-Eng

Private Well 25N/02E-23G 47.64586184 -122.5097687 100 SLA 28 days COBI-Eng

Private Well 25N/02E-28P01 47.62301328 -122.5555337 280 SLA 28 days COBI-Eng

Private Well 25N/02E-29C 47.63255656 -122.5749229 281 SLA 28 days COBI-Eng

Private Well 25N/02E-32C01 47.61992529 -122.576312 63 SLA 28 days COBI-Eng

Private Well 25N/02E-33F01 47.61573171 -122.554704 304 SLA 28 days COBI-Eng

Private Well 25N/02E-34B01 47.61826003 -122.5296754 80 SLA 28 days COBI-Eng

Private Well 25N/02E-34J 47.6135696 -122.5231922 212 SLA 28 days COBI-Eng

Private Well 25N/02E-35K01 47.61212176 -122.5079209 189 SLA 28 days COBI-Eng

Private Well 26N/02E-28F 47.71836742 -122.5558244 43 SLA 28 days COBI-Eng COBI-Eng COBI-Eng -181 -197

Private Well 26N/02E-28G01 47.71907139 -122.5499814 122 SLA 28 days COBI-Eng

Private Well 26N/02E-34R01 47.69543865 -122.5258996 101 SLA 28 days COBI-Eng

Battle Point Park 25N/02E-08P02 AAC558 47.66583333 -122.5775 130 GMA 27 days KPUD KPUD KPUD -780

EPA/Wyckoff 25N/02E-35H 47.61554032 -122.5036165 15 GMA 28 days COBI-Eng COBI-Eng COBI-Eng -445 -485

Taylor Road Well 25N/02E-35G03 AAC879 47.61527778 -122.5088889 15 GMA 12 hours COBI-O&M COBI-O&M COBI-O&M -529 -569

Private Well 25N/02E-29P01 47.62209352 -122.5772498 65 GMA 28 days COBI-Eng

Private Well 25N/02E-34H02 47.61697305 -122.5248987 54 GMA 28 days COBI-Eng

Private Well 26N/02E-28B03 47.7190839 -122.5476258 95 GMA 28 days COBI-Eng

Private Well 26N/02E-34Q02 47.69727778 -122.5299444 60 GMA 26 days COBI-Eng

Bloedel Reserve Deep Well 26N/02E-33B03 AAC606 47.70472222 -122.5477778 180 FBA 1 hours KPUD KPUD KPUD -1030 -1050

Fletcher Bay Observation Well 25N/02E-20K03 AAA111 47.64055555 -122.5741667 80 FBA 1 hours KPUD

Fletcher Bay PW 25N/02E-20K04 AAC733 47.64068333 -122.5744056 85 FBA 11.9 hours COBI-O&M COBI-O&M COBI-O&M -852 -898

Island Utilities Well 1 25N/02E-34F07 AAA109 47.61638891 -122.535 144 FBA 28 days KPUD -734 -789

Meigs Farm 25N/02E-15J02 AAA112 47.65654925 -122.5241579 49 FBA 0.9 hours COBI-Eng COBI-Eng -926 -971

North Bainbridge Well 09 25N/02E-09G04 AAB455 47.67305558 -122.5483334 125 FBA 26 days KPUD KPUD KPUD -1009 -1190

North Bainbridge Well 10 25N/02E-11E AAC110 47.67333333 -122.5197222 351 FBA 15 days KPUD KPUD KPUD -769 -849

Sands Road 1 25N/02E-21J06 AAC875 47.64043056 -122.5418639 165 FBA 12 hours COBI-O&M COBI-O&M COBI-O&M -709 -850

Sands Road 2 25N/02E-21J07 AAC876 47.64 -122.5427778 170 FBA 12 hours COBI-O&M COBI-O&M COBI-O&M -734 -870

Private Well 24N/02E-11G02 47.58585986 -122.5068372 264 BED 28 days COBI-Eng

Brackenwood Lane 25N/02E-02K03 47.68292857 -122.5069217 18 28 days COBI-Eng
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