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EXECUTIVE SUMMARY

The Local Wellhead and Aquifer Protection Study (Study) is a joint effort by the Municipality of
Anchorage (MOA) Department of Health and Human Services (DHHS) and Anchorage Water
and Wastewater Utility (AWWU), with additional funding from the U.S. Environmental
Protection Agency (EPA), and the Alaska Department of Environmental Conservation (ADEC).

Conclusions from this study are:

1) Nitrate levels can vary from lot-to-lot, depending on the site-specific conditions. Adquifers
are typically very localized and can be distinct even if in close proximity.

2) Accurate projection of nitrate levels cannot be predicted by statistical analysis of historic
data.

3) Increased nitrate levels may result from poor well construction, shallow wells, dense
neighborhoods, or other adverse conditions; however, these conditions do not necessarily
result in nitrate occurrence.

4) In Scimitar Subdivision, new field data showed that nitrate occurrence is probably linked to
the influence of on-site wastewater disposal.

5) In some local aquifers, nitrate levels are increasing but data are insufficient to document a
general trend throughout Anchorage.

6) Additional field study is necessary to understand vulnerability of local groundwater systems
to nitrate occurrence.

Based on these findings, the MOA should:

1) Encourage development of deep aquifers. A 40-foot minimum well depth as currently
required by AMC 15.55 Water Wells may be insufficient protection.

2) Reconsider separation distances between on-site water and wastewater systems. Current code
required setback distances may not be protective in certain geologic conditions.

3) Control well construction to ensure isolation of clean, deep aquifers from potentially tainted
near-surface aquifers.

Community understanding of rural residential groundwater supplies is still lacking
important information that would help promote and protect public health. Additional
study is necessary to:

1) Identify trends in nitrate concentration over time in local areas of significant nitrate
occurrence.

2) Demonstrate water quality differences between shallow and deep aquifers in neighborhoods
where on-site wastewater disposal is prevalent.
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3) Identify the deepest extent of shallow aquifers influenced by wastewater discharges.

4) Evaluate the effectiveness of well construction and remediation techniques to assure isolation
of water supply aquifers from contaminant sources.

The DHHS initiated this study in response to community concern regarding elevated levels of
nitrate in groundwater in several areas of Anchorage, including a few sporadic occurrences of
concentrations exceeding the state Drinking Water Standard (Maximum Contaminant Level) of
10 milligrams per liter (mg/L as Nitrogen). The DHHS is addressing nitrate occurrence through
a phased approach. To date, two phases of the study have been completed. Phase I compiled
nitrate data from the Anchorage Hillside area in a report prepared by Bristol Environmental
Services (BESC) in 1997. BESC mapped nitrate levels; reported summary statistics; discussed
nitrate sources, aquifer susceptibility, and the public health significance of nitrate; and suggested
possible approaches to groundwater protection.

The DHHS contracted with Montgomery Watson for the current Phase 1l study and report. Phase
Il has included a review of data from all over the MOA and a more intensive look at factors
which may make an individual well more prone to elevated nitrate concentrations. Phase Il also
included field studies in Scimitar Subdivision in the Peters Creek area north and east of the
Anchorage Bowl. Field activities were conducted with the intent of identifying possible factors
that may influence the presence of nitrate at a particular wellhead.

Historical nitrate data from various locations and information sources throughout the MOA were
compiled into a database and mapped. Fewer than 20 percent (%) of the records indicated nitrate
concentrations in excess of 3 mg/L, while the majority of records (>60%) showed nitrate levels at
or below 1 mg/L. Fewer than 2% of the records in the database exceeded the State of Alaska
Drinking Water Standard (Maximum Contaminant Level) of 10 mg/L nitrate-nitrogen. This data
may be skewed. The principal means of reporting data to the DHHS is through application for an
Health Authority Approval (HAA) certificate. Since an HAA cannot be granted when the nitrate
level in a well exceeds 10 mg/L, data in excess of 10 mg/L may go unreported.

Over 12,000 records of nitrate analysis in groundwater throughout the MOA were collected and
compiled into a geographic database. Findings from these data are mapped on Figure 1. The
mapped data indicate that instances of elevated nitrate levels tend to be limited to localized areas.

For purposes of quantifying and illustrating trends, data were compiled from public water
systems with multiple nitrate occurrence records. The results of this analysis can be found in
Appendix H. Twenty-nine public water supply systems provided data sufficient to build reliable
time series of nitrate occurrence. The majority of these systems suggest increasing trends in
nitrate concentrations, in 22 out of the 29 public water systems investigated. However, low
correlation coefficients for the linear regressions reflect limited statistical reliability in the trends
for most of the systems. Four systems have trends with correlation coefficients greater than 0.75.
This means that only 4 out of the 29 public water systems investigated showed clear trends of
increasing nitrate occurrence over a period of years. Although a general trend of nitrate increase
is not evident across the MOA, certain localized aquifers have definitely been subject to changes
in nitrate concentration over the last decade.
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Following compilation and mapping of the nitrate database, Phase Il efforts focused on attempts
to link nitrate occurrence with causative factors. Three main categories of factors were proposed:
geologic, well construction, and land use. Data quantifying these factors were not readily
available for the entire MOA. Therefore, the project team selected a pilot study area to research
and compile information from various sources, applying statistical analysis to link prospective
factors to nitrate occurrence. The project team envisioned that successful determination of
causative factors for the pilot study area would lead to a vulnerability model for confirmation and
subsequent application in other areas of the MOA.

A 118-acre area near the intersection of DeArmoun Road and Hillside Drive was selected as a
pilot study area due to the existing level of development, variety of hydrogeologic conditions,
and range of nitrate values. Intensive analysis of this DeArmoun pilot study area was undertaken
using existing data. Ten factors were considered, including well depth, casing depth, distance
between well and septic field within a lot, well yield, lot bedroom count, soil absorption rating,
sum of bedrooms within a 1,000-foot radius of a well, bedrock depth, static water level, and
terrain units (as an expansion of surface geology). Statistical correlations between nitrate
concentrations from the database and individual factors or groups of factors were poor. Linear
and multivariate regression analyses did not link factors with nitrate levels.

Grouping of data into nitrate ranges (<1, 1-2, 2-4, and >4 mg/L) was attempted to discern trends
using less rigorous statistical assumptions. There was some indication that some wells with
nitrate in the >4 mg/L range tended to have shallower static water levels than other wells, but this
tendency could not be extended to the entire pilot study area. A conceptual model of bedrock
slope and aspect, water table, and well depth was developed for pilot area wells. Similarly, this
combination of factors provided no insight into reasons for nitrate occurrence.

Scimitar Subdivision was then selected for field study based on the high variability of nitrate
levels within a small local area, a reasonably well-documented hydrogeologic regime, and
anticipated strong public support for the study. By taking a “snap shot” or gathering data over a
short duration, the field study attempted to identify and confirm factors influencing nitrate
occurrence. This field study was performed in conjunction with the U.S. Geological Survey
(USGS), which provided specialized chemical analysis of the groundwater samples.

New field data from the Scimitar pilot study area indicated that higher nitrate levels were
associated with relatively shallow static water levels below the ground surface. Nitrates in
excess of 10 mg/L were found in three wells, each drawing water from near-surface aquifers. In
one case, perforations in the well casing at only 30 feet below the ground surface provided a
steady trickle of water into the well which was documented to be over 75 feet deep. Wells
farther upslope, with no upgradient residential development, were found to tap deep bedrock
aquifers that were free of nitrates.
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USGS results show two distinct water types in eight wells sampled in the Scimitar Subdivision.
Four wells had nitrate-nitrogen levels less than 1.0 mg/L, while the remaining wells ranged from
3 to 11 mg/L nitrate-nitrogen. This may indicate that two water sources are being tapped by
wells in the area. Nitrate and chloride content was strongly correlated in the USGS data, and
chloride data from high nitrate wells showed higher levels than typical of background water
quality in the Peters Creek area. Chlorides are thought to be derived from human activities, such
as road salting or domestic wastewater. Additionally, other ions, including magnesium, sodium,
sulfate, and boron were shown to linked to the presence or absence of nitrate. Boron isotope
ratios from high nitrate wells are consistent with detergent sources. Chlorofluorocarbon (CFC)
concentrations are higher than would be expected from atmospheric sources, indicating a
potential wastewater origin. Furthermore, nitrate analyses suggest that nitrogen is not changing
from one form to another within the groundwater system, therefore, little natural mitigation of
the nitrate occurs. The USGS findings suggest a strong link between nitrate occurrence and
wastewater discharges. The results are detailed in a separate USGS publication, currently in
press.

The findings of this study suggest several questions concerning future management of shallow
groundwater aquifers and private on-site water supply well systems:

* How deep does a well need to be to assure nitrate-free water? Use of deeper aquifers may
provide water less prone to septic system influence, especially if well construction provides
for adequate isolation of individual aquifers. The existing 40-foot minimum well depth
required by the Anchorage Municipal Code may not provide protection from elevated
nitrates. The lower boundary of shallow groundwater influence on private wells is poorly
understood and probably varies considerably from place to place.

* Is the 100-foot setback requirement between wells and septic systems justifiable? Our
analysis suggests that nitrate levels may be independent of the distance from nearby septic
systems. Although the setback also serves to minimize potential for exposure to wastewater-
borne pathogens, certain hydrogeologic conditions may favor increased or reduced mobility
of nitrates and other septic system wastewater components.

» Can nitrate occurrence be reduced or reversed through appropriate well construction and/or
remediation techniques? Well integrity was clearly an issue with wells in the Scimitar field
study. Remediation of wells to provide improved isolation of clean water aquifers should be
investigated further.

Each of the above questions leads to suggestions for additional study in future phases of the
Municipal Wellhead and Aquifer Protection program. Prospective approaches to additional data
collection efforts are outlined in the body of this Phase Il report.

Additional questions remain concerning the philosophy that the MOA will carry into
management of future on-site water and wastewater development, including:

» Should the MOA regulatory focus be limited to nitrate occurrence in an individual on-site
well?
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» Are we doing all that is necessary to prevent nitrate contamination in private wells?

* Does the MOA have a duty to prevent further human-induced nitrate occurrence in all
shallow water aquifers?

» Should we encourage nitrate-reducing on-site wastewater treatment systems in areas of
elevated nitrates?

» Given a probable link between septic system discharge and nitrate occurrence, do we need to
retain nitrate as a precursor or indicator of sewage borne pathogens?

* What is the limit of MOA responsibility in providing assurance of adequate drinking water
quality in rural residential areas?
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1 INTRODUCTION

The MOA DHHS is responsible for administering portions of the Anchorage Municipal Code
(Code) which regulate individual on-site wastewater disposal systems and development of
private on-site water supplies for individual residences. These residences, located within the
MOA, are generally outside the AWWU Utility service area. The Code contains general
provisions for protection of wellheads and aquifers; however, a growing concern of the DHHS
and the public is the occurrence of nitrate in private water supplies. This concern is supported by
the progressive growth of the community and an increasing number of residents with private
drinking water wells. Currently, over 14,000 developed residential parcels within the MOA do
not have access to public water and sewerage, and are served by on-site water and wastewater
systems. Developmental pressure is increasing within and around the MOA’s margins.

The DHHS sought and obtained funds from the EPA, ADEC, and AWWU to undertake a
comprehensive assessment of nitrate occurrence in aquifers used for private residential wells, and
to formulate a plan to protect existing and future private wells from sources of contamination.

The DHHS Environmental Health Division, On-Site Services Section conducted this study in
two phases. Phase | of the study was limited to the Anchorage Hillside area. BESC prepared a
report documenting the Phase I findings in 1997. Phase Il of the Study involves all of the MOA.
Montgomery Watson prepared this Phase Il report in accordance with a Notice to Proceed from
the DHHS dated September 25, 1998.

1.1 BACKGROUND OF STUDY

This section discusses the occurrence of nitrate, results of the Phase | portion of the study and
Phase Il objectives and problem statements. Members of the steering committee and
organization of the report are also presented.

1.1.1 Nitrate

Nitrate is a mobile constituent common in many aquifer systems, and is the most common
contaminant identified in groundwater (Freeze and Cherry, 1979). Nitrate in groundwater is
becoming widespread in many rural areas of the U.S. due to agricultural activities and disposal of
sewage on or beneath the land surface. Nitrate contamination also has implications for public
health, due to the possibility of methemoglobinemia, or “blue baby syndrome” in infants, and is
one of the most frequently reported contaminants from septic systems (Freeze and Cherry, 1979).
The current State of Alaska Drinking Water Standard for nitrate is 10 mg/L.

Nitrate (NOgs-) can enter groundwater directly, through wastes or fertilizers applied on land
surfaces, or by chemical processes, and is the main form of nitrogen found in groundwater.
Organic nitrogen, nitrogen that is incorporated in organic substances, can convert to nitrate
through biochemical processes. Organic nitrogen is first converted to ammonium (NH;"); a
conversion process called ammonification. Ammonium is then converted to nitrate by oxidation,
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a process called nitrification. Nitrate is not usually limited by solubility constraints in
groundwater and is anionic, resulting in high mobility in groundwater (Freeze and Cherry, 1979).

1.1.2 Phase | Study Findings

Phase | of the protection study evaluated nitrates along the Anchorage Hillside area and
developed a conceptual groundwater protection program. Figure 2a illustrates the Hillside area
evaluated in Phase I. The Hillside area was chosen because it contained many individual wells
and septic systems and has experienced significant growth.

In Phase 1, historical nitrate data was collected on 1,817 wells in the Hillside area.
Approximately 18 percent of the wells showed nitrate concentrations above 3 mg/L, and 0.4% of
the wells were reported to exceed the drinking water standard of 10 mg/L nitrate-nitrogen. This
data may be skewed because samples with levels exceeding the 10 mg/L criterion do not receive
an HAA certificate. The principal means of reporting data to the DHHS is through application
for an HAA certificate from the DHHS. Since an HAA certificate cannot be granted when the
nitrate level in a well exceeds 10 mg/L; therefore data in excess of 10 mg/L may go unreported.
Nitrate occurrence was also found to be concentrated in certain parts of the Hillside area.
Attempts were made to discern long-term trends in nitrate occurrence throughout the study area;
however, the results were inconclusive due to sparseness of data (BESC, 1997).

BESC recommended formation of a groundwater protection program, with the intent of
increasing public awareness and education, providing a means of coordination among
stakeholders, and developing and maintaining technical information. The Phase | study also
recommended additional analysis, including:

» Statistical analysis of nitrate data.

» Temporal analysis of nitrate data.

» Background nitrate concentrations.
» Groundwater vulnerability mapping.

1.2 PHASE Il STUDY OBJECTIVES

Following suggestions from Phase I, the objectives of Phase Il concentrated on establishing a
database of historic nitrate occurrence throughout the MOA and determining key factors that
influence the presence or absence of nitrate in drinking water wells. Specific objectives are:

» Formation of a historic nitrate database consisting of all available information.
* Mapping nitrate occurrence.
» Determination of key factors in nitrate occurrence by statistical operations.

» Use of key factors in nitrate occurrence to form a nitrate vulnerability model for existing
and future developments.

» Presentation of data and analysis to the public.
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In relation to the Phase Il study goals, this report is intended to present information and provide
answers to the following five questions:

1) Does historic nitrate data reliably represent the occurrence of nitrate in groundwater
throughout the MOA?

2) Does historic nitrate data suggest increasing nitrate levels through time?

3) Can historic data be used to statistically link key factors to nitrate occurrence in drinking
water wells?

4) Does a connection exist between nitrate values and septic systems?

5) Can existing and historic data be used to construct a reliable model of the vulnerability
of existing and future development to groundwater nitrate contamination?

1.3 STEERING COMMITTEE

In developing a scope of work for Phase Il of the study, DHHS called for assistance from the
MOA'’s On-Site Wastewater Technical Advisory (OWTA) Board, a volunteer group of
professional engineers and interested citizens appointed by the Mayor to provide the DHHS with
technical guidance and assistance in conflict resolution. The OWTA Board recommended
establishment of a Steering Committee for the study to guide information collection and analysis
efforts during Phase Il. This group was composed of individuals from the USGS, AWWU,
DHHS, and the OWTA Board. The members, their positions, and the group which they represent
are as follows:

» Gordon Nelson, District Chief of Water Resources, USGS.

* Bronwen Wang, Ph.D., Hydrologist (Water Quality Specialist), USGS.
* Don Keefer, PE, Planning Section Supervisor, AWWU.

* Bruce Chandler, MD, Chief Medical Officer for MOA, DHHS.

» Jim Cross, PE, On-site Wastewater Services Supervisor, DHHS.

» Sharon Minsch, Chairman, OWTA Board.

» Craig Woolard, Ph.D., PE, OWTA Board.

The Steering Committee met with the Montgomery Watson Project Team on the following dates
to review findings and confirm the direction of the study:

e October 21, 1998

e December 16, 1998
* February 19, 1999
e March 26, 1999
 Mayb5, 1999

e June 28, 1999

e October 20, 1999

e December 7, 1999
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1.4 ORGANIZATION OF REPORT

This document has been organized in the following manner to address the study objectives and
answer the following problem statements:

Introduction. Summarizes the content of the Phase Il report, presents the problem statements to
be addressed, and describes the report organization.

Data Collection. Briefly describes the structure of the compiled nitrate databases, and the
methods, and logic used in the data collection effort.

Nitrate Mapping. Describes the results of nitrate data collection and mapping.

Analysis of Factors. Describes and documents causative factor selection, formation of pilot
study areas, and initial statistical treatment of the data.

Hydrogeologic Incorporation. Describes and documents subsequent interpretations and
statistical treatment of available data incorporating hydrogeologic assumptions.

Scimitar Field Investigation. Describes the objectives and methods of the 1999 field
investigation, documents findings, summarizes the results, and presents the conclusions.

Phase Il Conclusions and Recommendations. Summarizes the conclusions and
recommendations gained from the Phase Il study.
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2 _DATA COLLECTION

Data collection was expanded from Phase | to encompass the entire MOA. This section
documents the types of data selected, data sources, and methods of data quality and validation
used in formation of Phase Il databases. Four databases were established: the Nitrate Database
(encompassing the entire MOA), and three separate, smaller databases for two pilot study areas.
These three smaller databases contained detailed information regarding well logs and septic
systems for the pilot study areas that were used in determining factors of nitrate occurrence. All
four databases are subsequently described in terms of structure and organization. Selection of
information other than nitrate, which was obtained for incorporation into the databases, is
explained in greater detail in Section 4.0.

2.1 DATABASES

Four databases were structured for the project: the Nitrate Database, which encompassed the
entire MOA, and the DeArmoun, DeArmoun Modified, and Scimitar Databases, which
encompassed specific pilot study areas. These pilot study areas are illustrated on Figures 2a and
2b. Assumptions used to form these databases are discussed in Appendices A through D.

The Nitrate Database was incorporated into Microsoft Access 97, and the tables that make up its
structure are illustrated in Table 1. Five tables compose the database, with links between them
and an access structure diagram as shown on Figure 3. A nitrate database dictionary is presented
in Appendix A. This database represents the most complete historical nitrate record for the
MOA, and has been incorporated on compact disk at the back of this report.

The DeArmoun and DeArmoun Modified Databases encompass much smaller areas than the
Nitrate Database. The DeArmoun pilot study area was selected to represent an area of current
and future development that also had a more complete historic nitrate record. The DeArmoun
Database was created to quickly evaluate trends, correlation, and normality in the data. The
DeArmoun Modified Database was formed to represent well logs in greater detail and include
septic system information to establish further correlation in the data available. The general
structure of these databases is illustrated in Table 1. Appendices B and C contain the DeArmoun
and DeArmoun Modified Databases, respectively.

The Scimitar Database includes data from the Scimitar Subdivision near Peters Creek. The
Scimitar Database was created to compare and verify historic nitrate trends, correlation, and
normality results from the DeArmoun Databases. The general structure of this database is
illustrated in Table 1. Appendix D contains this database.

2.2 DATATYPES

Three main types of data were obtained from various sources. These data types were nitrate, well
log, and septic system data. Septic system data was formed only for the DeArmoun Modified
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Database. This data was combined to discern relationships among variables. Table 2 contains a
listing of general information obtained and used within each data type.

2.3 DATA SOURCES

Many sources were used to establish the Phase Il databases and perform statistical analyses.
These sources included existing literature, the DHHS, ADEC, and Alaska Department of Natural
Resources (DNR). A complete list of sources and the data obtained from them is presented in
Table 3. Information obtained from these sources consisted of nitrate data, well log data and
septic data for database incorporation.

2.3.1 Nitrate Data

As indicated on Table 3, nitrate data can come from many sources. Within the Nitrate Database,
these sources remained distinct, and considerable duplication of nitrate values existed due to the
same value being reported from different sources. The two main sources of nitrate information
were from ADEC and the DHHS. In databases used for statistical evaluation, (included as
Appendix B, C, and D), nitrate data was combined and duplication was eliminated. Sources of
the nitrate data are described in the following sections.

2.3.1.1 ADEC Data

ADEC is the regulatory authority that controls drinking water quality. Periodic testing of
community and public water supplies allows ADEC to monitor the water for bacteria, nitrates,
and other potential health risk agents. Three separate nitrate source designations were given to
ADEC data, to differentiate between sources within the agency. The three different nitrate
source designations were: ADEC, ADECMult, and ADECPublic.

ADEC and ADECMult nitrate data were collected from grid maps supplied by ADEC (ADEC,
1996). The data was comprised of community well information from a nitrate study performed
by the state for their internal review. The grid maps were composed of sections of property,
colored to represent a nitrate range, with symbols representing the well as a community or public
well, and a two digit number designating the year of sampling (exact sampling dates were not
provided). A numerical system was developed for inputting the nitrate ranges and well classes
into a database format (Appendix A). ADECMult data indicated that the parcel or single lot had
multiple wells present. Approximately 2,399 records were combined under ADEC and 337
records were combined under ADECMult.

ADECPublic nitrate data was gathered from periodic testing of nitrate levels in public drinking
water systems for health purposes between 1980 and 1999. Approximately 1,251 records were
collected.

2.3.1.2 DHHS Data

DHHS enforces the Code for water quality standards. When located on private property, the
Environmental Services Section of the DHHS regulates water and wastewater on-site systems.
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Currently, an HAA certification is required for private wells, and nitrate data is logged into the
database. A registered engineer must approve any well construction and water quality prior to
resale of a home. Currently, data within the database mainly dates from 1989 to the present.
DHHS nitrate values from the HAA were designated three ways: DHHS1993, DHHS1999A, and
DHHS1999B.

DHHS1993 nitrate values were compiled from a DHHS file that included nitrate values and
sampling dates of private wells from 1980 into June 1993. Approximately 2,833 records were
collected.

DHHS1999A were nitrate values compiled from the HAA database as of March 1999. This
database replaced an earlier version that encompassed only a small portion of the HAA data.
Approximately 4,821 records were collected from the HAA database.

DHHS1999B were nitrate values compiled from DHHS file searches through hardcopy HAA
sheets and well logs in March 1999. This file search was necessary to recover the sampling date
of all the DHHS1999A database nitrate values, as only the HAA received date had been
recorded. Many of the new nitrate values found in this search were dated prior to the formation
of the HAA database and hence, their values were not included. Approximately 177 records
were collected.

2.3.1.3 Other Sources

Although many literature sources were found, most had used information already documented
within the DHHS or ADEC databases. Two reports, however, did contain limited additional
information and were included in the database (BESC, 1997; Terrasat, 1997). These are denoted
sources in the database as Bristol1997 and Terrasat1997. These reports contributed
approximately 67 records between the years 1987 and 1995.

Sharon Minsch, Chairperson of the OWTA Board, often provided recently drilled well logs and
nitrate results. This information was added to the database, since it had not reached ADEC or
DHHS files. These records are denoted as Minsch1999. Approximately three records were
added from her efforts to obtain current information in select pilot study areas.

Commercial Testing and Engineering Environmental Services (CT&E) Laboratory results were
also made available through Sharon Minsch. Laboratory analysis reports included data that
would not otherwise have been used in the study. These records are denoted as CTE1999.
Approximately 185 records between the years 1988 and 1998 were included from these results.

2.3.2 Well Log Data

As indicated on Table 3, well log information can come from many sources. Within the Nitrate
Database, these sources remained distinct. Within the three smaller databases, well log
information or data from different sources were not duplicated. Since well log information does
not change temporally and the duplicate well logs were easily detected, the primary well log
source was the DNR, as well as the DHHS.
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2.3.2.1 DNR Data

Water well drillers are required to send their original well logs to the DNR. The well logs help
the agency develop their water resources and geological knowledge of the Anchorage area. The
majority of the well logs obtained for this study originated from the DNR and are listed as
DNR1999. Approximately 148 well logs were obtained, with at least the date the well was
drilled and the depth of drilling.

2.3.2.2 DHHS Data
DHHS nitrate values from the HAA database and subsequent file searches were designated as

DHHS1999AB. Approximately 4,887 well logs were obtained with at least the date the well was
drilled and the depth of drilling.

2.3.2.3 Other Sources

Sharon Minsch often provided recently drilled well logs and nitrates results. This information
was added to the database before it would reach ADEC or DHHS files. These records are
denoted as Minsch1999. Approximately one well log was obtained with at least the date the well
was drilled and the depth of drilling.

2.3.3 Septic Data
Septic data was obtained from the DHHS1999AB database for inclusion into the DeArmoun

Modified Database. Approximately 247 parcels were logged with septic data. Other databases
did not incorporate this information.

2.3.4 Other Data

Three other data sources were used for various purposes in formation of the Phase Il database.
These consisted of data from the MOA’s Computer Assisted Mass Appraisal System (CAMA),
with processing by GeoNorth, Inc., for lot information and locations, terrain units from
Montgomery Watson, and USGS geologic data.

GeoNorth, Inc. developed an Anchorage Map in GIS for the MOA. The database parts are
distinguished by parcel identification (ID) number, which describes the property for tax purposes.
Each parcel ID has a matching tax ID, location description, owner, owner address, and other
property legal descriptions. Coordinates were also determined based on USGS data for
incorporation into the Phase Il databases. Where actual well coordinates and elevations existed
for the pilot study area databases, they were used instead of generated data.

Montgomery Watson developed Terrain Unit Mapping during a previous study for the MOA
(MW, 1998). This map included terrain units, or surficial geology, of the Hillside Study area.
Each unit was classified according to the existing landform for that section, such as colluvial
deposits, glaciolacustrine deposits, or bedrock. These units were incorporated into the
DeArmoun Database.
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USGS maps and digital terrain models (DEM) were used to help interpolate and verify specific
bedrock depths in the DeArmoun pilot study area. USGS maps themselves interpolate bedrock
depths of the Anchorage area based on bedrock depths indicated in public and private water well
logs (Glass, 1988). These interpolations were not included in the Phase Il databases, because of
the high local variability of bedrock encountered in well logs, but were used to initiate
discussions on possible groundwater mechanisms in different areas.

2.4 DATA QUALITY AND VALIDATION

Laboratory results of nitrate analysis of well water were assumed to be accurate and
representative of the aquifer supplying water to the well, although values were back-checked for
input errors. Duplicate records from different sources were left within the Nitrate Database. For
the three smaller databases included as Appendix B, C, and D, data was double-checked against
existing hard-copy records and duplicates deleted. Where multiple wells existed for a lot, the
well with the most information was retained within the database.

For the three smaller databases, variations in well log or septic data deferred to the original or
photocopied well log when deviations were noted. The well log depth took precedence over
HAA well depth when a conflict was detected. Absorption soil rating was only used if the HAA
rating matched the hardcopy as-built rating. Nitrate levels and distances to absorption fields with
zero values were omitted from the database. Due to unverifiable values, cells with a blank or
zero value were not used when studying specific attributes of a well. In the Nitrate Database,
nitrate does not include sample date for nitrate analysis. Most information for sample dates came
from file searches for the specific pilot study areas that were intensively researched. The date an
agency received the information was much more commonly recorded, and was used to determine
gross, yearly comparisons.
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3 NITRATE MAPPING

Results of the Nitrate Database compilation resulted in over 12,000 records. These results were
subsequently mapped. Including some duplicated data between data sources; the figures
indicated few instances of significant nitrate contamination. The instances of elevated nitrate
levels occurred primarily in localized areas. Although only 154 records (<2%) exceeded the
State of Alaska Drinking Water Standard of 10 mg/L nitrate, it is likely that this data is skewed
toward limits below the Drinking Water Standard. Since a homeowner will not receive an HAA
certificate when nitrate levels exceed the 10 mg/L, it is probable that elevated nitrate occurrences
go unreported during the sale of residential real estate with on-site water and wastewater systems.
Many of these areas that experienced localized pockets of elevated nitrates, such as Schroeder
Subdivision, have subsequently been provided with public water supply from the AWWU. A
total of 2,147 records (<20%) indicated nitrate values greater than 3 mg/L, while the majority of
records (61%) show nitrate levels at or below 1 mg/L.

The Nitrate Database was used to map nitrates across the MOA. A point plot was developed by
GeoNorth, Inc. that showed the most recent nitrate values found over time for each well that had
a nitrate value (Figure 1). As can be seen on Figure 1, areas that had higher concentrations of
data tended to have higher diversity in nitrate values; however, data is spatially sparse for
correlation purposes across the MOA.

Additional mapping also was used to detect possible trends in nitrate areawide. Trends were
difficult to observe due to scarcity of data for individual wells over time and, as discussed in
Section 2.0, most nitrate values only had an agency-received date associated with them, or no
date at all, which severely limited the resolution of trend mapping over time.
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4 ANALYSIS OF FACTORS

Based on nitrate mapping results and the compiled Nitrate Database, efforts were focused on
attempts to link nitrate occurrence with causative factors. The initial approach consisted of factor
determination, focusing efforts on specific pilot study areas, and statistical analysis. Conclusions
gained from this initial approach shaped and determined further analysis.

4.1 FACTOR DETERMINATION

Initial work on this Phase Il study centered on establishing select physical features that could
influence nitrate concentrations in drinking water wells. Literature review and professional
judgement were used in factor selection. After factors were selected, data collection and analysis
was performed. Three main classifications of factors were selected; geologic, well construction,
and land use. Table 4 contains a breakdown of these three main classifications and the factors
within them.

4.1.1 Geologic Factors

Historical literature suggests that geologic factors were generally considered a primary factor in
the presence or absence of nitrate, due to the fact that groundwater movement through the
subsurface regulates nitrate mobility. Numerous studies have documented the importance of
geologic factors; however, many studies have been statistically indeterminate in relating geologic
factors to the presence or absence of nitrate (Clawges and Vowindel, 1996; Nuckols et al., 1999).
These results may have occurred due to the quality of data; the relationships of factors to each
other or from other, confounding factors were not accounted for.

For purposes of this Phase Il study, common geologic factors used to assess nitrate occurrence in
similar studies were used. Soil type and permeability, depth to bedrock, lithologic features,
slope, water table depths, yield, and aquifer determinations were evaluated for preferential
pathways of nitrate movement. Geomorphic terrain types were also compared for surficial
similarities of soil (Figure 4). Data from these factors were used to create a framework for
understanding nitrate mobility.

4.1.2 Well Construction

Improperly constructed wells can result in groundwater contamination from the introduction of
contaminated surface or groundwater. Wells improperly abandoned can act as a conduit for
contamination, allowing a direct link between surface sources and groundwater. Active drinking
water supply wells can also have faulty casings or inadequate seals, allowing contamination from
other sources (USEPA, 1993).

Well logs were evaluated for information regarding the depth of the well and casing, whether the
casing extended to bedrock, perforation data, types of casing, and surface conditions. Data from
these factors were used to understand possible travel paths for nitrate mobility.
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4.1.3 Land Use

Although some studies have documented contributions of nitrate from the surrounding bedrock
formations, the presence of significant nitrate concentrations are usually attributed to human
activity (i.e., septic sources, fertilizers) (Freeze and Cherry, 1997). A nitrate study performed in
New Jersey especially illustrated this concept, where median concentrations of nitrate in water
from wells in predominately urban and agricultural areas were greater than the median
concentrations of nitrates in predominately undeveloped areas (Clawges and Vowinkel, 1996).

For the MOA, more development of residential homes with drinking water wells and septic
systems could increase nitrate levels in drinking water aquifers. Land use and urban density were
evaluated in selected areas of the MOA to determine whether significant differences existed
between different urban densities. Septic system ages and type were also evaluated.

Phase | of the study compared nitrate concentrations with the size of the lot upon which the well
was located. No significant correlation was found to exist, perhaps because the density of
development in the neighborhood was not sufficiently described by the size of the lot containing
the well.

The Phase Il study evaluated residential density in two ways: by a summation of bedrooms and
by the DHHS method of leach field sizing, which involves calculation by the number of
bedrooms on a single lot. Two methods of summation were utilized in determining a
“summation of bedrooms” value (Figure 5). The first “meatball” method involved summing up
the number of existing bedrooms on lots that fell within a 1,000-foot radius around an individual
wellhead. The second “hotdog” method involved using a 1,000-foot line upslope to form an
almost elliptical pattern from the wellhead approximately 1,000 feet long by 250 feet wide, and
summing the number of bedrooms within it. The hotdog method was intended to provide for
slope considerations. In statistical operations, the circular pattern was used, as it was easier to
determine density patterns. Analysis of the number of bedrooms on a lot was also used to
provide a rough determination of household density that might affect the amount of septic
leachate from a given septic field.

Both of these analyses assume that a bedroom consists of a living quarter for two human beings.
Many bedrooms, however, are used for office space or other uses, while other bedrooms are
occupied more than one individual. The use of a bedroom designation for population density is
necessarily limited by using the assumption that each bedroom represents one individual.

4.1.4 Use of Factors

The various components of these three main factor groupings were collected from many sources,
organized into various databases, and analyzed. These components were used individually and in
different combinations to determine which components could most influence nitrate
concentrations at a given wellhead. Assumptions made in determining factor selection were
considered reasonable in quantifying aspects of lithology and population density for statistical
consideration.
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4.2 PILOT STUDY AREA DETERMINATION

From mapping of nitrate values, focus of the study shifted to determining pilot study areas.
Concentrating further work into pilot study areas was necessary to effectively relate available
data to nitrate occurrence factors. The following criteria were established to assist in determining
selection of a pilot study area:

» Highly concentrated historical data to maximize statistical representation.
» Areas representative of likely future developments.
» Areas where homeowners are likely to be reasonably cooperative of the study.

Initially, four areas in the MOA were selected for possible investigation. Based on these criteria,
one area was retained for further study. This area, shown on Figure 2a, was named DeArmoun,
located in a portion of the originally studied Hillside Area of Phase I. The DeArmoun area
contained a good representation of nitrate values relative to the whole MOA, with topographic
relief and homeowners that had previously been aware of the Phase I study conducted in the same
area. The DeArmoun pilot study area encompassed approximately 118 acres on the Hillside area
of Anchorage. Upper Huffman Road bounds the area to the north, Upper DeArmoun Road to the
south, and Langman Circle on the west (Figure 2a). The eastern boundary runs from Upper
DeArmoun Road to Upper Huffman Road at the point where Toilsome Hill Drive becomes
Glenn Alps Road.

4.3 DEARMOUN PILOT STUDY AREA

DeArmoun data is composed of the ten data fields presented in Table 5. The DeArmoun
Database used is presented in Appendix B. Cross-sections were made across the area and
interpreted based on the data. Data was then statistically analyzed to determine any factors that
may influence the presence or non-presence of nitrates in area wells. These analyses consisted of
correlation and regression techniques. Based on the results from the DeArmoun Database, the
Modified DeArmoun Database was used to analyze other combinations of data.

4.3.1 DeArmoun Cross-Sectional Mapping

Cross-sectional mapping was used with available data to make initial determinations of
controlling factors influencing nitrate levels in the subsurface. USGS bedrock data was used to
interpolate bedrock depths between well logs. Well log data was used to determine bedrock
depths where available, and although data was sparse, mapping indicated that bedrock slope and
up-gradient dwellings may have accounted for nitrate presence in down-gradient wells; however,
this was not true in all cases. These initial cross-sections are presented in Appendix E.
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4.3.2 Correlation Analysis

Correlations, which are a measure of the strength of association between two variables, were
made between data groups using SyStat 7.0, a statistical software package (SyStat Inc., 1997).
The Pearson correlation was used, with a resultant coefficient between -1 and +1. A Pearson
correlation of “0” indicates that neither variable can be predicted by the other, and a “-1” or “+1”
indicates that one variable can be predicted perfectly by the other using a linear function.
Correlations were also displayed graphically and their data displayed as histograms. To
characterize the relation in each plot, a 75% ellipse that assumes a Gaussian (normal) bivariate
distribution was also plotted. The center of the ellipse formed by the distribution is the sample
mean of both variables being plotted and the ellipse represents assumed boundaries of 75% of the
data. If data distributions looked nonlinear and a transformation was necessary, the data was
transformed and correlations run again to verify the strength of association (SyStat Inc., 1997).

Available nitrate values in 105 wells comprised the DeArmoun Database, in association with the
original ten factors outlined in Table 5. Of these factors, terrain units were deleted from
consideration. Although results indicated most of the surface was mainly glacial till deposits
overlain by lacustrine deposits, as illustrated on Figure 6, no reasonable comparisons could be
made because most of the data was only of one terrain type. Of the 105 wells used in the study,
only 23 wells had values for all of the remaining nine factors. As illustrated in histograms on
Figures 7a and 7b, nitrate values for these 23 wells and for individual factor comparisons were
skewed distinctly towards lower values. None of the nine factors were very normally distributed,
nor does the scatter plots show distinct trends among comparisons. Nonlinear trends were also
not apparent within the scatter plots.

Figure 7a illustrates the correlation analysis associated with each of the factors, with correlation
coefficients ranging from —0.507 to 0.349. These coefficients represent the most linear
combinations in the data set, which were casing depth and nitrate, and sum of bedrooms and
nitrate.

Each of the nine factors were then compared to the 105 well data set to evaluate whether larger
sets of data would generate similar results. Appendix F contains a scatter plot for each factor
against nitrate. Figure 7b shows that most correlations decreased or stayed the same. Correlation
coefficients for the larger data set ranged from -0.12 to 0.305, and these extremes were
represented by nitrate with well depth and bedrock, respectfully.

4.3.3 Regression Analysis

Correlation analysis of the data did not indicate good linear correlation or highly normal data.
Despite the results, regression techniques were used in SyStat to analyze combinations of
interactions between factors at an exploratory level. These analyses were performed on
combinations of factors from the 23 well data set, then the factors that produced the highest R-
squared value were re-evaluated using all available data containing those factors. Stepwise
backward regression techniques were used to consider factor combinations. This method
performs regression on all combinations of factors at once, deleting the factor with the least
association to the other factors, and continues until all factors remaining produce the highest
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squared correlation coefficient value (R-square). The R-square value is a value from 0.0 to 1.0
that indicates the proportion of variability in nitrate values that is accounted for by the factors
associated with them (Ott, 1993). Stepwise backward regression on the 23 well data set
indicated that interactions that produced the highest R-square values were well depth, casing
depth, yield, soil absorption rating, and bedroom summation (R-square = 0.396). The equation
formed was:

[Nitrate Value] = 0.005[WellDepth] + 0.008[Casing Depth] + 0.551[Yield (gpm)] -
0.007[Soil Absorption Rating] — 0.128[Sum of Bedrooms]

Using the same technique, these factors were then extracted from the 105-data set and analyzed
together. The larger database had 41 nitrate values with all factors, and produced a slightly lower
R-square value (R-square = 0.337).

4.3.4 Nitrate Grouping and Box Plots

Nitrates were grouped into four concentration categories and compared by box plots to each of
the individual factors for the DeArmoun pilot study area. Two sub-sets were also compared: the
Mountain Park Estates and Aspen Highlands Subdivision, both located within the pilot study
area. These sub-sets were extracted from the database to indicate whether box plots could detect
trends with smaller data sets. Nitrate grouping was determined by nitrate concentration limits;
the DeArmoun pilot study area nitrate groups with their corresponding concentration limits are
shown in Table 5. Table 5 also shows the data populations associated with each factor and
nitrate grouping.

For the DeArmoun pilot study area, there was little variation between nitrate groups and the
individual factors (Figures 8a and 8b). Well yield appeared to have a small increase in relation to
higher nitrate groups, but one quartile above and below the mean still encompassed similar
ranges of well yield. The Mountain Park Estates and Aspen Highlands subsets (Figures 9a
through 9d) indicated slightly higher variability with certain factors, but no definite trends
between low and high nitrate occurrences.

4.3.5 Conclusions

Results from exploratory analysis indicated a lack of definitive trends, both linear and non-linear.
Correlation analysis and histograms on Figures 7a and 7b indicated coefficients less than + 0.4
when a perfectly linear result would be +1 or —1. Histograms indicated most data as left-skewed
with many low values, and large ranges of nitrates for each value. Results of regression analysis
also indicated very low predictability of nitrate values from the factors used, even accounting for
interactions between factors. R-square values less than 0.75 are not considered to have enough
correlation to make a strong statistical statement. Box plots of factors on Figures 8 through 9,
based on nitrate groupings, also did not indicate significant variations between low or high nitrate
groups within each factor. These findings suggest that, while site-specific factors may affect
localized aquifers and private wells, the way they are linked to nitrate occurrence is not apparent
when considered in a group. Based on the lack of any trends with these initial attempts, other
methods were then explored to link factors to nitrate occurrence in wells.
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5 ENHANCED HYDROGEOLOGIC INTERPRETATION

As discussed in Section 4, statistical analysis of the available nitrate data alone was insufficient
to link specific factors to nitrate occurrence. Therefore, hydrogeologic interpretation was added
to the analysis. Available nitrate and geologic data were plotted in a three dimensional (3-D)
representation of the DeArmoun pilot study area subsurface. 3-D representations were intended
to promote further constructs related to factors influencing nitrate occurrence in a given well.
Nitrate concentrations were also grouped and statistically analyzed based on hypotheses formed
viewing the 3-D model.

In addition to the DeArmoun pilot study area, a second pilot study area was also viewed in 3-D.
The Scimitar pilot study area is located near Peter’s Creek, and consists of the Scimitar
Subdivision. The Scimitar Subdivision was selected as a second pilot study area due to the area
having a wide range of nitrate values. Like the DeArmoun pilot study area, Scimitar represented
Hillside development and homeowners interested in study participation.

5.1 DATABASE MODIFICATION

To compose the 3-D model and analyze other attributes, the DeArmoun Database was enhanced
by further data collection, to form the DeArmoun Modified Database. Data representing well
construction and geologic factors, such as bedrock slope, aquifer location, and hydraulic gradient,
were added.

Further attempts at quantifying population density were not performed, as the results from
bedroom counts did not indicate definitive trends. There are numerous ways to represent density
information; however, problems with representation and available data indicated that a large
effort would be necessary to obtain relevant information. Other factors that did not indicate
definitive trends were soil absorption rating and distance from the well to the septic leach field.
Absorption ratings were deleted from further analysis because they may not be representative of
the subsurface between the leach field and aquifer in glacial terrain, as there may be diverse
variation in the subsurface. In addition, this rating was based solely on the square footage of
residential housing on a given lot, which may or may not reflect the amount of septic use.
Distance from the well to the septic field is set by Code to be at least 100 feet, and very few
results existed which were different than the minimum 100 foot offset.

The DeArmoun Modified Database was composed of primarily geologic factors that could also
be used to check wellhead integrity. These factors included: nitrate sampling with dates, well
yields, additional static water levels and bedrock depths, lithologic descriptions, notations of case
screening depths, and seepage depths when available (Appendix C). The type of septic system
and installation date were also recorded, to analyze whether the age of the septic system or
presence of a holding tank was influencing nitrate values.

The Scimitar Database was formed similar to the DeArmoun Modified Database, except that
septic data was not incorporated (Appendix D).
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5.2 THREE-DIMENSIONAL (3-D) MODEL

Data from the DeArmoun Modified and Scimitar Databases were plotted using the SURFER
computer program. SURFER allows development of a three dimensional (3-D) representation of
the data (SURFER, 1999). The program interpolated a bedrock grid surface and gave various
shading to represent the amount of overburden over the bedrock.

Figures 10 and 11 show 3-D results of compiled well data over the DeArmoun and Scimitar pilot
study areas. The nitrate levels are labeled with a colored dot at the centroid of each lot and are
represented by a range of values from ‘no detect’ to 10 mg/L. Any lot with a nitrate value is
shown, and multiple nitrate values on one lot are shown with the most recent nitrate value. A
circle outline illustrates where well log information was available.

5.3 TIME SERIES 3-D MODEL

A time series sequence was formed for the DeArmoun pilot study area to observe the amount of
yearly data generated and how nitrate levels fluctuated in focused areas. Figures 12, 13 and 14
show 3-D models created for the years 1992, 1993 and 1994, respectfully. These years contained
the most abundant nitrate data available. As indicated, only a small amount of data is generated
yearly across the DeArmoun pilot study area. Rarely were multiple nitrate results for a given
well available over a period of years, unless problems were experienced with the nitrate
occurrence for a lot, requiring additional testing. The Scimitar pilot study area had similar results
when viewed as a time series (Appendix D).

5.4 WELL CLASSIFICATION BY BEDROCK DEPTH AND SLOPE

Results from the 3-D modeling suggested that wells with higher nitrate levels might be
concentrated along bedrock slope breaks or bedrock depressions. These areas were analyzed
further by classifying wells based on casing and bedrock depth and slope.

Within the DeArmoun pilot study area, wells were sorted into four groups with different classes
within each group (Figure 15). The lettered groups (A, B, C, and D) were separated based on the
observed bedrock slope around a specific well in the 3-D model. These letters were then
numbered (1, 2, and 3) based on the depth of casing with respect to bedrock. These two
classifications are further defined in Table 6.

Each well was then grouped into one of the 12 possible combinations of classifications. A box
plot was generated that showed the range of values within each group. Figure 15 illustrates a
cross-sectional view of the different combination types and the results of the box plot analysis.
These class distinctions did not produce significant variations between classifications. To
increase sample sizes between well classes, the data was then merged into a broader range of
classifications. The six classes combined groups ‘A’ and ‘B’ into a single group ‘A’, while
groups “‘C’ and ‘D’ joined to make group ‘B’, as shown on Figure 16 with a corresponding box
plot analysis. Aggregating groups did not improve the ability to differentiate nitrate occurrence
among the classifications.
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5.5 CONCLUSIONS

Hydrogeologic interpretation of the available data did not result in significant trends between
historical nitrate concentrations. Although the 3-D models offered a new approach for viewing
and analyzing the data, several limitations of the data prevented the method from being
successful. First, the analysis was forced to assume all water entered the well through the bottom
of the casing. Because of inadequate or missing well log data, perforations or bedrock seepage
could not be considered. In addition, the models used all the historical data, ignoring potential
variability between years, due to the small quantity of total nitrate records available for a given
year.

Based primarily on the inconclusive results presented in Sections 4.0 and 5.0, there was little
expectation that a similar extensive analysis using similar and occasionally occurring historical
data would provide definitive results. Therefore, further extensive statistical analysis was
abandoned and the study's objective focused toward developing data for a single event. Instead,
the investigation would focus on establishing a temporally similar database of nitrate along
potential groundwater gradients and obtain well construction information within a specific pilot
study area. Scimitar Subdivision was selected to perform a field investigation for its localized
concentrations of both high and low nitrates.
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6 SCIMITAR SUBDIVISION FIELD INVESTIGATION

The Scimitar Subdivision field investigation attempted to quantify key factors that contribute to
the presence or absence of nitrate concentrations in a given well. The Scimitar pilot study area
was selected for a detailed field investigation for the following reasons:

» The subdivision is indicative of future developments on mountainside areas.

» Various wells have experienced a range of nitrate concentration through the years.
» Database and graphical reproductions had been previously established.

» Strong public support and involvement was anticipated for the field study.

The DHHS, Montgomery Watson, and the USGS, under separate contact with DHHS, all
participated in the field study. The primary objectives of the study were to analyze nitrate
concentrations spatially within the same time period for determination of key factors affecting
transport paths between wells and nitrate sources, and to evaluate methods to determine
groundwater influenced by septic systems.

Data collection was performed by: the DHHS, which supplied an operator and video recording
devices, the USGS, which performed constituent analysis and geographical well locations in
conjunction with their own well study; and Montgomery Watson, who coordinated the study,
performed public contact, and took nitrate samples for analysis.

6.1 METHODS AND DATA COLLECTION

A 3-D analysis and public contact were the first steps in the field investigation preparations.
Utilizing the same surface generating software as the previous historical data analysis (Section
5.0), detailed 3-D images with available data were generated of the Scimitar pilot study area.
Figure 17 shows a generated map of the ground surface and general well locations, with
exaggerated topographic relief. Figure 18 shows a generated bedrock surface based on available
bedrock data. From analysis of this topographical information, local homeowners were contacted
along probable transects across the subdivision. These transects were made across areas that had
displayed a range of historical nitrate values between various lots, and followed assumed
groundwater gradients, which generally followed bedrock contours.

An information flyer and questionnaire was developed informing the homeowners of the
reconnaissance procedures and a request for permission to perform the study on their property. A
copy of the questionnaire can be found in Appendix G. Select data was obtained from each well
of the wells that had a positive public response. Nitrate and other constituent sampling, well
video recording for well construction verification, static water elevations, and coordinates and
elevations were obtained. Global Positioning System (GPS) geographical locating of the wells
analyzed was performed by USGS. Vertical and horizontal locations, as well as elevation data,
were also obtained from the survey.
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6.2 SAMPLING DATA

Data was collected from 26 households within the subdivision, and nitrate data was obtained
from 18 households. The USGS analyzed eight wells, consisting of field and laboratory analysis.
Field parameters consisted of temperature, conductivity, pH, hardness, and alkalinity. The USGS
analysis also included other constituents, such as major cations and anions, barium, and selected
isotopes.

Table 7 includes nitrate data gathered from the study and Figure 19 illustrates nitrate data results
spatially across the subdivision. USGS results are reported in a USGS open file report (Wang,
Strelakos, and Jokela; in press).

6.3 OTHER DATA

Other results from the analyses included coordinates and elevations, static water level and yield
determinations, video recording of well casings and bedrock elevations. Table 7 contains the
results of each of these parameters, and Figure 19 illustrates static water levels. The north and
east coordinates and elevations were a result of the GPS survey conducted by the USGS. Static
water level readings were attempted on the primary well of every homeowner participating in the
field study. Static water levels were determined by a water-sensitive probe attached to a
graduated cable; however, several difficulties were encountered that reduced the projected
number of static water level readings. Due to deep water levels (<400 feet), the probe would
often tangle in the well electrical wiring, resulting in no readings. Several wells also had slow
well recharge rates and never reached an equilibrium state. Static water table levels were
obtained for 22 wells.

Well yield determinations were made on three wells, and roughly matched the well log yields.
To facilitate the investigation, yields were not calculated on all wells; therefore, the primary
sources of the yield results were derived from the well logs and yields were assumed to not have
changed significantly for statistical purposes.

Seventeen of the wells that were sampled for nitrates were inspected and conditions documented
with a specialized video inspection camera. Video taping only occurred in the top 200 feet of
each well, as this was the limit of video cable available. One well was not video taped because
the well was lined with plastic pipe, which effectively shielded the well from observations. The
plastic pipe had been installed to prevent wall failure from blocking the well. Casing depth and
any seeps or other notable characteristics that define well integrity were noted and logged.
Overall, most wells were similar to their existing well logs. Appendix G contains the results of
the video taping and also contains associated well logs. Video camera observations took
precedence over the well logs in observations of casing depth and seeps; however, for statistical
purposes, in three instances casing data from the well logs were required when the end of casing
was too deep to observe by video. Because bedrock and hard soils could not accurately be
distinguished from the black and white video observations, the well log record dictated bedrock
data. In two instances, where bedrock data was not provided in the well logs, it was assumed to
commence where the casing stopped. Seepage data was reported where water was identified

ILocaI Wellhead and Aquifer Protection Study — FINAL [0 Page 6-2.
June 2000



entering the well casing either through perforations, the bottom of casing, or through a bedrock
fracture.

6.4 DATA ANALYSIS

As illustrated by Figure 19, nitrate results experienced a wide range of values. These values were
significant, since they were essentially taken within the same time period and could be used to
relate other parameters to nitrate occurrence assuming temporal consistency. Cross-sections
were formed for each of the transects shown in Figure 19. As Figures 20a and 20b illustrate,
these cross-sections generally show two levels of static water, possibly indicating two different
aquifers. Other trends concerning nitrate levels were difficult to visually discern.

Scatter plots were formed to observe any trends in the data. Five scatter plots were formed,
consisting of bedrock, static water level, and casing depth, the depth difference between casing
and bedrock, and the type of aquifer present (aquifer type definitions is shown in Appendix C).
As illustrated in Figures 21a and 21b, only one slight trend is noted, a trend between nitrate and
static water levels. This observation indicates a slight trend of shallow static water levels below
ground surface related to higher nitrate values. This slight trend is also illustrated by a
comparison of nitrate values to observed seeps. Comparisons of static water elevations did not
produce the same trend.

USGS results show two distinct water types in eight wells sampled in the Scimitar Subdivision.
Four wells had nitrate-nitrogen levels less than 1.0 mg/L, while the remaining wells ranged from
3 to 11 mg/L nitrate-nitrogen. This may indicate that two water sources are being tapped by
wells in the area. Nitrate and chloride content were strongly correlated in the USGS data, and
chloride data from high nitrate wells tends to exceed levels typical of background water quality in
the Peters Creek area. Chlorides are thought to be derived from human activities, such as road
salting or domestic wastewater.  Additionally, concentrations of other ions, including
magnesium, sodium, sulfate, and boron were shown to be indicative of the presence or absence
of nitrate. Boron isotope ratios from high nitrate wells are consistent with detergent sources.
Chlorofluorocarbon (CFC) concentrations are higher than would be expected from atmospheric
sources, a finding consistent with wastewater discharge. Furthermore, nitrate analyses suggest
that nitrogen is not changing from one form to another within the groundwater system, therefore,
little natural mitigation of the nitrate occurs once it is released. The USGS findings suggest a
strong link between nitrate occurrence and wastewater discharges. The results are detailed in a
separate USGS publication, currently in press.

6.5 CONCLUSIONS

Not including results from the USGS, one slight trend was apparent from the investigation.
Observation of scatter plots indicated a slight trend that the shallower the static water level in a
well compared to the ground surface, the more likely it was to contain elevated nitrate
concentrations, if present. No conclusions could be formulated from comparisons to bedrock
depth, casing, well construction, or water yield.
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The USGS investigation used a combination of aqueous chemistry, isotopic and in situ tracer
methods to evaluate the well water samples. Two distinct water types were identified in the
wells and their sources explained the nitrate spatial distribution. One evaluation method
determined that nitrates were consistently found in water with lower sodium, sulfate, and boron
concentrations, and higher magnesium and chloride concentrations. Canter and Knox (1985)
note that septic tank discharges of chloride can be useful as a tracer or indicator of septic tank
system pollution. Additionally, the water type with higher nitrates experienced boron isotopic
ratios and CFC concentrations typical of septic contamination. The USGS results indicated that
the presence of nitrates was likely attributed to septic system effluent in shallow groundwater.
Findings are detailed in a separate USGS publication (Wang, Strelakos, and Jokela, in press).
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7 PHASE Il CONCLUSIONS AND RECOMMENDATIONS

The bulk of effort in Phase Il centered on nitrate data collection. Data was analyzed statistically
and with modeling. Conclusions gained were used to answer the management questions posed in
Section 1.0. Recommendations for platting and development were also considered.

7.1 CONCLUSIONS
Answers to the five questions posed in the beginning of the study are presented below:

1) Does historic nitrate data reliably represent the occurrence of nitrate in groundwater
throughout the MOA?

No.

As discussed in Sections 3.0 and 4.0, historical nitrate data was found to be sparse.
Temporal problems existed in the data, as the HAA database only incorporated the date
the DHHS received the nitrate data, and this is where the bulk of the nitrate data
originated. Additionally, ADEC data was entered as a nitrate range, instead of the value.
Nitrate data itself is also only generated when an HAA is required from the DHHS.
Analysis of historical data suggests that nitrate values fluctuate; however, data is too
sparse across the MOA from individual wells to describe the fluctuation. Variance of
nitrate in a single well cannot be accurately determined by random nitrate data from
different lots and different years.

2) Does historic nitrate data suggest increasing nitrate levels through time?
Unknown.

As discussed in Section 4.0, historic nitrate data does not contain enough appropriate data
to be statistically useful in answering this question.

Nitrate occurrence tends to be limited to localized aquifers, which may be isolated
hydrologically from neighboring wells, thus obscuring any regional trends. Furthermore,
long-term trends may be obscured by seasonal variability. The number of repeat
observations from any single well is too small to discern longer term variability.

3) Can historic data be used to statistically link key factors to nitrate occurrence in drinking
water wells?

No.

Data analysis in Sections 4.0 and 5.0 indicates that the common factors used in other
nitrate studies could not be statistically or observationally related to differentiation
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between nitrate concentrations. Historic nitrate data is too sporadic to provide a robust
statistical population for factor determination.

4) Does a connection exist between nitrate values and septic systems?
Yes.

The Scimitar Subdivision field investigation provided results that linked nitrate values to
septic systems. Scatter plot analysis indicated that higher nitrate values were associated
with shallow static water levels. The more detailed USGS investigation chemically
linked the presence of nitrate to septic sources by other constituents, and indicated a link
between the presence of nitrate and shallow aquifers.

5) Can existing and historic data be used to construct a reliable model of the vulnerability of
existing and future development to groundwater nitrate contamination?

No.

Various analyses of the data have been made, with little success in discerning plausible
and reasonable trends in the data useful for creating vulnerability models for existing and
future developments. We suspect that site-specific factors may affect small, localized
aquifers and private wells in a variety of ways that are not apparent when considered as a
group.

7.2 CONSIDERATIONS FOR PLATTING AND DEVELOPMENT

The findings of Phase Il suggest that a well tapping an aquifer above bedrock tends to be more
susceptible to septic influences in a developed area than a well completed deep in a bedrock
aquifer. Additionally, a well could still be susceptible if the well construction does not
adequately seal off shallow aquifers while tapping a bedrock aquifer. Mixing of nitrate-rich
shallow groundwater with bedrock aquifers may be responsible for some occurrences of nitrate in
deep wells.

In developing areas that do not have access to public water supply and sewerage, it may be
prudent to encourage development of deep bedrock aquifers rather than near-surface aquifers for
private wells. Well construction should be carefully controlled to ensure that deep wells are not
influenced by shallow groundwater aquifers subject to septic leachfield discharges.

In newly platted areas, community water supply wells may be preferred over private wells due to
a higher standard of design and construction, with ongoing monitoring in conformance with state
drinking water regulations.

Wastewater disposal should take into account site-specific soil and terrain conditions to
minimize potential interference with downgradient drinking water supply aquifers. An arbitrary
setback distance between a well and septic system may not be sufficient to ensure protection of
the downgradient well. This analysis suggests that nitrate levels may be independent of the
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distance from nearby septic systems. Although the setback also serves to minimize potential for
exposure to wastewater-borne pathogens, certain hydrogeologic conditions may favor increased
or reduced mobility of nitrates and other septic system wastewater constituents.

7.3 ADDITIONAL ON-SITE WATER AND WASTEWATER DEVELOPMENT CONCERNS

Additional questions remain concerning the philosophy that the MOA will carry into
management of future on-site water and wastewater development, including:

» Should the MOA regulatory focus be limited to nitrate occurrence in an individual on-site
well?

» Are we doing all that is necessary to prevent nitrate contamination in private wells?

» Does the MOA have a duty to prevent proliferation of human-induced nitrate occurrence in
all shallow water aquifers?

» Should we encourage nitrate-reducing on-site wastewater treatment systems in areas of
elevated nitrates?

» Given a probable link between septic system discharge and nitrate occurrence, do we need to
retain nitrate as a precursor or indicator of sewage borne pathogens?

* What is the limit of MOA responsibility in providing assurance of adequate drinking water
quality in rural residential areas?
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8 RECOMMENDATIONS FOR MONITORING

Future data collection efforts are necessarily dependent on articulation of very specific
information needs and monitoring objectives. This section contains types of objectives that
could be further pursued, their advantages and disadvantages, and a conceptual monitoring
approach.

Results of the Phase Il study, in conjunction with the USGS study results, correlated the presence
of nitrate to septic influences in a Hillside development. Results also suggest that the presence of
nitrate in a Hillside development is dependent on the hydrogeologic conditions associated with a
given well. These results were not obtained by analysis of historical data, but through a field
study that gave a single event “snap shot” of data across a small area.

8.1 INFORMATION NEEDS

The results of the Phase Il study suggest several ongoing information needs concerning future
wellhead and resource protection. The implementation of a monitoring program could provide
results necessary to address the following issues:

1) Are nitrate “hotspots’ a reflection of an increasing trend?

2) Can high nitrate/septic influenced aquifers be differentiated from nearby “clean” aquifer?

3) How deep should a well be cased to ensure safe water in an on-site wastewater areas (i.e.,
where are shallow aquifer boundaries)?

4) Will improved well construction solve existing and/or prevent future nitrate problems?

A conceptual monitoring approach has been developed that addresses each of these specific
issues. The disadvantages and advantages of each approach are described below.

8.1.1 Are Nitrate Hotspots a Reflection of an Increasing Trend?

Localized areas of high nitrates are a growing concern in the MOA. Addressing this issue
involves developing general knowledge of trends in nitrate occurrence across the MOA by
systematically blanketing portions of the MOA with a sampling program. By systematic
sampling through the years, possible increasing trends in nitrate occurrence would become
readily apparent.

Advantages

The advantage to this type of monitoring would be to analyze whether nitrates are increasing or
not in the MOA and pinpoint new areas with localized hotspots. Yearly and spatial effects could
be calculated.

ILocaI Wellhead and Aquifer Protection Study — FINAL [0 Page 8-1.
June 2000



Disadvantages

The disadvantage with this type of monitoring is that there are currently no set factors in which to
base well selection. This report has found that nitrate concentrations are highly variable on a lot-
by-lot basis, indicating that site-specific factors have a significant impact on nitrate occurrence.
The other disadvantage is that proving nitrates are increasing within the MOA would not assist
the MOA in determining what to do about it. However, systematic documentation can indicate
which wells are subject to nitrate fluctuations and which are not.

Monitoring Approach

The MOA would be divided into sections, with one section sampled per year. Each section
would have approximately 150 wells sampled, to obtain a reasonable spatial distribution and
sample size. Specific information on the hydrologic regimes present would be developed from
existing well logs and literature. Well selection criteria would be discussed and standardized,
and may include volunteer homeowner wells in addition to ongoing data collection for public
water supply wells. Sampling frequency for nitrates could be as little as once a year per section.
Data would be analyzed by standard procedures. Costs associated with this approach are likely
to be on the order of $75,000 per year for the sampling effort. Enhancing the historic database
with additional sampling would be based on determination of areas where nitrate contamination
may be a concern. After these areas have been delineated, an initial sampling effort would be
performed. Areas of no monitoring, maintenance monitoring, or intensive monitoring would be
established as a tiered system, depending on the nitrate range encountered.

8.1.2 Is There Generally a Distinction in Nitrate/Septic Influence Between
Various Aquifers, Similar to Those Found at the Scimitar Subdivision?

The results of the Scimitar Subdivision field study indicated that elevated nitrate levels and septic
influences were distinctly related to shallow static water levels. Determining if such a correlation
exists in other areas of the MOA is possible through a site-specific monitoring program; similar
to the study executed in Scimitar Subdivision. Monitoring of these sites would involve
additional nitrate sampling and the selection of a factor criterion for each specific area. As
attempted in the Phase Il study, data obtained could be used to link site-specific factors to nitrate
concentrations in private wells. Existing and historic nitrate data is too sparse and incomplete for
reliable determinations.

Advantages

This method could assess risk to current wellheads from adjacent lots or future development.
Risk could be assessed based on a systematic approach in determining site-specific factors and
applying them to other, similar areas in current or future developments. Spatial, temporal, and
seasonal effects on nitrate occurrence would also be documented.
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Disadvantages

Due to the complexity of subsurface conditions, this method would still be limited in predicting
nitrate occurrence. Additionally, well site selection would be difficult, as little prior knowledge
of nitrate levels would be known in the individual wells. Attempts in quantifying nitrate
occurrence from site-specific factors, however, could set boundaries from which informed and
substantiated decisions could be made concerning issues of nitrate contamination.

Monitoring Approach

The approach to addressing this issue would most likely consist of groups of dual well
comparisons. Well selection would be based on specific hydrogeologic characterization and
selection of factors for control. Adequate pairing of wells may require new construction. Each
set of dual wells would be used to monitor variation in one or many site-specific factors, and
sampling frequency would quantify seasonal and yearly trends in nitrate levels. At least 20 dual
well comparisons could be made using the factors such as the ones analyzed in Phase Il and other
selected combinations of factors. Data would be analyzed by standard procedures. Costs
associated with this approach are likely to be on the order of $40,000 per year for the sampling
effort. Well selection and a well construction might require an additional $20,000.

8.1.3 How Deep Should a Well Be Cased To Ensure Safe Water in On-Site
Wastewater Areas?

Addressing this issue would require developing extensive geologic and hydrogeologic profiles of
specific areas. By gathering information of an areas' geologic condition, it is possible to
determine shallow aquifer boundaries. Knowledge of aquifer boundary locations could
potentially indicate the necessary well casing depth to reduce surface water influence. This
approach would be very similar to the previously discussed site-specific factor determination
monitoring plan (Section 8.1.2), with a primary focus on geological and hydrogeological data
gathering.

Advantages

This method would provide knowledge of flow patterns through the geologic strata of specific
areas by developing hydrogeologic and geologic information of specific sites. The development
of a subsurface map would aid in predicting nitrate occurrence and establishing aquifer
boundaries. As described in Section 8.1.2, this process would also assess risk to current
wellheads from adjacent lots or future development. Risk could be assessed based on a
systematic approach in determining site-specific factors and applying them to other, similar areas
in current or future developments. Spatial, temporal, and seasonal effects on nitrate occurrence
would also be documented.

Disadvantages

Attempting to unravel complex subsurface conditions would be costly and require extensive
research and visual observations of well interiors. Similar to Section 8.1.2, well site selection
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would be difficult, as little prior knowledge of nitrate levels in the individual wells would be
known. Attempts in quantifying nitrate occurrence from site-specific factors, however, could set
boundaries from which informed and substantiated decisions could be made concerning issues of
nitrate contamination.

Monitoring Approach

The approach to this issue would most likely consist of groups of dual well comparisons. Each
set of dual wells would be based on known or projected vertical separations between aquifers.
Well pairs would be chosen to represent various residential areas within the MOA, potentially to
include future areas of development. Sampling frequency would quantify seasonal and yearly
trends in nitrate levels. At least 20 dual well comparisons could be made using the factors such
as the ones analyzed in Phase Il and selected combinations of factors. Data would be analyzed
by standard procedures. Costs associated with this approach are likely to be on the order of
$40,000 per year for the sampling effort, plus perhaps an additional $20,000 for well
construction.

8.1.4 Will Improved Well Construction Solve Existing and/or Prevent Future
Nitrate Problems?

Well construction is another situation possibly influencing nitrate occurrence. This issue could
be addressed by a monitoring program that determines the effectiveness of various well
treatments which experience significant nitrate contamination. Monitoring could be performed
after treatment for a set amount of time to ensure the treatment has been effective in reducing
nitrate levels within the wellhead. A few possible treatments include sealing off specific depths
along the well length, hydrofracturing wells for higher volumes, or installation of different septic
systems in the surrounding area.

Advantages

Advantages with this approach are that with monitoring, the effectiveness of various treatments
for contaminated wells are quantified, and ideally would be coupled with the unique factors
present for the studied well. Comparisons of these factors with select treatments would help
develop a design for administering effective treatment for a range of conditions. Temporal and
seasonal assessments could be made; however, spatial effects would not be monitored.

Disadvantages

One disadvantage to this method is that the treatment and assessment of nitrates takes place after
the well is already contaminated. Another disadvantage is that a basis for factor selection must
be established before being able to develop a range of applicable conditions for a specific
treatment.
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Monitoring Approach

The monitoring approach would depend on potential solutions to particular well construction or
remediation issues. Wells would be selected based on interpretation of local hydrogeology,
availability of well construction data, and the existence of potential surface water nitrate
contamination. Volunteer participation could be solicited through advertising, community
council, and real estate contacts. The number of wells sampled would depend on the number of
reported contaminated wells. Sampling frequency would be quarterly to obtain seasonal results
and data analyzed by standard procedures. Costs associated with this approach are likely to be on
the order of $15,000 per site or well treatment investigated, with four to five well treatments
studied per year.
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Table 1

Local Wellhead and Aquifer Protection Study - Phase |

Database ID and Description

Database Table

ID Descriptions

Nitrate Database

[Parcels] Parcel ID and Legal Description

[Wells] Well and Geological Characteristics
[Wellsxyz] Well Northing and Easting Coordinates and Elevation
[All_NO3] Test Date, Value, and Source

[1999Field Study]

1999 Scimitar Subdivision Field Study

Dearmoun Database

[Wells] Well Characteristics

[Nitrates] Nitrate Values and Sample Dates
[Septic] Adsorption ratings, distance from well
[Density] Bedroom, lot, and dwelling densities

Dearmoun Modified Database

[Wells] Well Characteristics

[Lithology] Drilling Log Geologic Notes

[Nitrates] Nitrate Values and Sample Dates
[Septic] Date installed and Type of Septic System

Scimitar Database

[Wells] Well Characteristics

[Lithology] Drilling Log Geologic Notes

[Nitrates] Nitrate Values and Sample Dates




Table 2

Local Wellhead and Aquifer Protection Study - Phase |
General Data Fields Used for Project

Data Type General Data Fields Database
Value Nitrate, Dearmoun, Scimitar
Detection Limit Nitrate
Nitrate Sample Date Nitrate, Dearmoun, Scimitar
Data Source Nitrate
Parcel ID Nitrate, Dearmoun, Scimitar
Coordinates Nitrate, Dearmoun, Scimitar
Elevation Nitrate, Dearmoun, Scimitar
Date Drilled Nitrate, Dearmoun, Scimitar
Drill Depth Nitrate, Dearmoun, Scimitar
Water Level Nitrate, Dearmoun, Scimitar
Well Logs Water Yield Nitrate, Dearmoun, Scimitar
Depth of Bedrock Nitrate, Dearmoun, Scimitar
Depth of Casing Nitrate, Dearmoun, Scimitar
Depth of Seeps Dearmoun, Scimitar
Lithology Dearmoun, Scimitar
Soil Absorption Rating Dearmoun, Scimitar
Distance From Well to Septic Dearmoun, Scimitar
Septic Lot Bedroom Count Dearmoun, Scimitar

Sum of Bedrooms

Dearmoun, Scimitar




Table 3

Local Wellhead and Aquifer Protection Study - Phase Il

A. Nitrate Tables Information Sources (All Databases)

Data Source Database ID Description
NO3DataSource
ADEC ADEC ADEC Grid Maps compiled by ADEC
ADECMult ADEC Grid Maps compiled by ADEC
ADECPublic ADEC Public Well Sampling 1980 to 1999.
DHHS DHHS1993 Sampling of private wells from 1989 into June 1993.
DHHS1999A HAAC database as of March 1999
DHHS1999B DHHS hardcopy file search March 1999
Bristol Bristol1997 Bristol Environmental Services Corporation (BESC), 1997
Terrasat Terrasat1997 Terrasat, 1997
CT&E Laboratory CTE1999 CT&E Laboratory Nitrate Analysis Sheets, 1999
Sharon Minsch Minsch1999 Sharon Minsch: President of Chugiak Community Council

B. Well Log Tables Information Sources (All Databases)

Data Source Database ID Data Obtained
WellDataSource
DHHS DHHS1999AB DHHS hardcopy file search March 1999
DNR DNR1999 DNR Well Log Search, 1999
Sharon Minsch Minsch1999 Sharon Minsch: OWTR Board Member

C. Septic Table Information Sources (Dearmoun Modified Database Only)

Data Source Database ID Data Obtained
SepticSource
DHHS DHHS1999AB DHHS database and file search March 1999




Table 4
Local Wellhead and Aquifer Protection Study - Phase |l
Factor Groups

Data Type General Data Evaluated

Terrain Units

Septic Adsorption Rating

Geology Lithologic Type

Slope

Water Table Depths

Water Yield

Elevation

Aquifer Type

Depth of Bedrock

Depth of Seeps

Date Drilled

Depth of Casing

Drill Depth
Perforation Data
Well Types of Casing
Construction Surface Conditions

Casing Integrity

Distance Between Septic and Well

Dwelling Density

Land Use Lot Density

Bedroom Density

Vegetation Occurrence

Type of Septic System

Age of Septic System

Livestock

Note: Please refer to Appendices A, B, C, and D for more detailed
information regarding these factors.




Table 5

Local Wellhead and Aquifer Protection Study - Phase Il
Populations for Nitrate Groupings

FACTORS FACTOR NITRATE GROUPING Total
ID 1 2 3 4 Wells
(<1 mg/L) | (1-2 mg/L)[(2-4 mg/L)| (>4 mg/L)

Well Depth (ft. bgs.) WDEPTH 25 22 24 30 101
Casing Depth (ft. bgs.) CASING 20 15 23 22 80
Distance between well and septic field (ft.) DISTSEP 25 21 27 31 104
Well Yield (gpm) WYIELD 20 18 18 28 84
Lot bedroom count HBRCOUNT 25 21 27 30 103
Soil Absorption Rating (sg. ft./bedroom) SOILR 10 10 11 12 43
Sum of bedrooms within a 1,000 foot radius of parcel centroid. SUMBR 24 21 27 31 103
Bedrock depth (ft. bgs.) BEDROCK 18 12 9 15 54
Static water level from well logs (ft. bgs.) STATIC 16 13 13 20 62

Note: The tenth factor considered was terrain units. These were not used in the statistical analysis.

ft - feet

bgs - below ground surface
sq. ft. - square feet

gpm - gallons per minute
mg/L - milligrams per liter
ID - identification




Table 6
Local Wellhead and Aquifer Protection Study - Phase Il
Well Class and Definitions

Well Class Definition
A A — A well located at the top of a slope
B B — A well located in the middle of a slope
C C — A well located at the toe of a slope in a basin area
D D — A well on a flat bedrock out of basin or toe of slope influence
1 1 — Well casing to a depth of 10 + feet above the bedrock surface
2 2 — Well casing to a depth of 10 feet above to 5 feet below bedrock surface
3 3 — Well casing to a depth of 5 + feet below the bedrock surface




Table 7

Local Wellhead and Aquifer Protection Study - Phase Il
Scimitar Study Area Field Invesigation Results

Parcel Name Parcel Block/Lot | Parcel ID [ Northing | Easting |Elevation|Sample Date| Nitrate Yield Static Water Bedrock Casing Seepage Areas USGS Designation
(ft) (mg/L) (gpm) (Elev. ft.) (Elev. ft.) (Elev. ft.) (Elev. ft.)
SCIMITAR #1 BLK 1LT 1 05113208 | 2,704,924| 599,487 520.3| 08/09/99 5.13 8.2 453.3 442.3 442.3
SCIMITAR #1 BLK 2LT 2 05113210 | 2,705,052| 599,701 521.1| 08/18/99 0.68 3 440.2 361.1 429.1 364.1 612409149254901
SCIMITAR #1 BLK 2LT 3 05113211 | 2,705,258 599,722 523.6| 08/20/99 |5.65-5.42 2 428.3 412.6 416.6 612411149254201
SCIMITAR #1 BLK 2LT 4 05113212 | 2,705,231| 599,969 527.1| 08/12/99 1.07 418.5 468.1 465.6
SCIMITAR #1 BLK 2LT 5 05113213 | 2,705,761 600,022 524.6] 08/13/99 2.93 0.2 444.1 443.6 444.1
SCIMITAR #1 BLK 2LT 8 05113216 | 2,705,722| 600,668 580.3 486.3 485.3
SCIMITAR #1 BLK 2LT 9 05113217 | 2,705,586 600,675 590.1] 08/18/99 5.71-5.63 5 483.7 502.1 502.1 612417149253303
SCIMITAR #1 BLK 2LT 10 05113218 | 2,705,490| 600,732 606.4| 08/13/99 4.27 2 482.6 467.4 566.4 470.4
SCIMITAR #1 BLK 3LT 7 05113233 | 2,704,505/ 600,091 653.5| 08/18/99 3.37 3 622.1 561.5 561.5 612404149254301
SCIMITAR #1 BLK 3LT 8 05113232 | 2,704,422| 599,952 652.0] 08/09/99 12.7 2.8 623.3 506.0 536.0 621.0
SCIMITAR #1 BLK 3LT 10 05113230 | 2,704,215 599,702 653.9 491.2 532.9 530.9
SCIMITAR #2 BLK 2LT 24 05113242 | 2,703,367| 599,525 654.2 2 604.8 497.2
SCIMITAR #2 BLK 2LT 25 05113243 | 2,703,506 599,673 651.9 5 589.5 571.9 571.9
SCIMITAR #2 BLK 3LT 14 05113264 | 2,704,422| 600,291 657.9| 08/09/99 5.95 594.2 588.9 588.9
SCIMITAR #2 BLK 3LT 15 05113263 | 2,704,678 600,338 655.9| 08/18/99 12.2 0.2 556.9 612404149253402
SCIMITAR #2 BLK 3LT 16 05113262 | 2,704,823| 600,508 661.1| 08/12/99 13.2 0.9 588.5 574.1 571.1 571.1
SCIMITAR #2 BLK 3LT 18 05113260 | 2,705,022| 600,819 661.6] 08/20/99 0.775 0.2 442.4 567.6 586.6 612411149252601
SCIMITAR #3 BLK 1LT 1 05113268 | 2,704,785| 600,902 796.1| 08/20/99 0.617 1 634.6 703.1 704.1 612408149252001
SCIMITAR #3 BLK 1LT 2 05113269 | 2,704,735 601,120 796.4| 08/11/99 0.723 0.19 3714 704.4 704.4 421.4
SCIMITAR #3 BLK 1LT 3 05113270 | 2,704,440| 600,924 795.0 640.2 712.0 713.0
SCIMITAR #3 BLK 1LT 6 05113273 | 2,704,079 600,722 797.7| 08/18/99 0.634 <0.5 431.2 722.7 722.7 612359149253201
SCIMITAR #3 BLK 1LT 7 05113274 | 2,703,866| 600,644 795.5 507.1 720.5 720.5
SCIMITAR #3 BLK 1LT 8 05113275 | 2,703,652 600,509 807.3 649.3 649.3
SCIMITAR #3 BLK 1LT 16 05113283 | 2,703,938| 600,771 798.0 08/11/99 0.713 0.05 425.2 765.0 765.0 598.0
SCIMITAR #3 BLK 2LT 1 05113401 | 2,704,506 601,204 806.0 797.3 778.0 790.0
SCIMITAR #3 BLK 2LT 2 05113402 | 2,704,316] 601,017 805.6| 08/11/99 0.702 1 662.4 789.6 790.6
Note:

1) Bold casing elevations are from well logs.
2) Bold bedrock elevations are assumed to be the same as the casing elevation.
3) Yields are extracted from well logs.
4) Abbreviations are as follows:

BLK - block
Elev. - Elevation
ft. - feet

gpm - gallons per minute
ID - identification

LT - lot

mg/l - milligrams per liter
USGS - United States Geological Survey
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Figure 9b. Box Plots of Nitrate Rating Classifications.
Dearmoun Study Area— Mountain Park Estates
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Figure 9c. Box Plots of Nitrate Rating Classifications.
Aspen Highlands Study Area.
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Data Dictionary
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Nitrate Database Assumptions

Severa assumptions were prompted as aresult of conflicting information and
ambiguities. To eliminate duplicates and generally clean up the data, assumptions were
made regarding the organization of provided information and the nitrate database.

1

DHHS data: Sample dates were not always provided for nitrate results. If the
sample date was indicated or found in hardcopy, this was used. If the HAA
Receive Date only was provided, this was used to generate a sample date year
only, with no month.

Many properties have more than one well. It was not possible to tell which
well generated a particular nitrate result, so all nitrate records were stored with
the assumption that each parcel had just one well.

DHHS data: The March, 1999 well log search at DHHS within the Dearmoun
and Scimitar study areas resulted in a number of new well records that were
not found in the HAAC database. These records are marked as DateReceived
=“3/1/1999” and incorporated into the database. If the well record existed in
the DHHS database, its field was updated with data from the paper well log.

There are 53 parcels in the areawide NO3 database that did not exist in the
CAMA database. These parcels were found in the HAAC database and stored
in the nitrate database with their legal description in the HAAC database.

In HAAC database well logs, only month and year were often reported for
well completion dates. In such cases, the date was entered as the first of the
month.

GeoNorth initialy created Northing and Easting coordinates and elevations
for wells at the centerpoint of each parcel. This data was updated if actual
values were found.

WEell types (public, private, community) were often assumed based on the
source of the data. ADEC data was easily distinguished between public and
private. DHHS data was considered all private (PR), except those designated
public (C) in the report. All other data was considered private except for data
from CT&E Laboratory were given a well type based on how the well was
listed in DHHS well logs.

Screening of DHHS database:  The well log depth took precedence over
HAAC well depth when a conflict wasin evidence. The absorption soil rating
was only presented if the HAA rating matched the as-built ratings. The nitrate
levels and distances to absorption fields with zero values were omitted from
the database. Due to unverifiable values, cells with a blank or zero value were
not used when studying specific attributes of awell.



Montgomery Watson Nitrates Database Metadata As of 12/17/99

No. of non-distinct NO3
records per source
1999FieldStudy 18
ADEC 2339
ADECMult 337
ADECPublic 1251
Bristol1997 49
CTE1999 185
DHHS1993 2833
DHHS1999A 4821
DHHS1999B 177
Minsch1999 3
Terrasat1997 18
Total 12031
No. of non-distinct NO3
records per study area Dearmoun 583 NO3 records exist for 159 distinct parcels
Scimitar 677 NOS3 records exist for 179 distinct parcels
No. of non-distinct NO3
records with date
information No sample date 611
If sample year was unknown, this was filled
Year only 6914 in using HAAReceiveDate.
Sample date known 4506 good for seasonal studies (see below)
Total 12031
Jan - Mar 971 (monthly counts are non-distinct per parcel)
Apr - Jun 1123
Jul - Sep 1121
Oct - Dec 1291

No. of well log records
Most well data came from Scimitar &

Total 5062 Dearmoun well log search

Details:
Known well depth 294
Known bedrock depth 211

516 of these are depth=0 from DHHS
Known casing depth 4954 database. These were not verified.
Known static water level 437
Known yield, gpm 4824 Value of 0 indicates <.5 gpm.
Terrain unit identified 146 Established for Dearmoun wells only.

No. of well log records per
study area For Dearmoun 316
Scimitar 224




No. of Tax Parcel records

Parcels with CAMA legal
description

Parcels witth no CAMA legal.

HAA description only.
With legal description

No legal description at all

78356
There are 74 nitrates records for these
50 parcels.
Total 78406
We have 73 nitrates records for undescribed
parcels. These records were not used in
1419 any studies.

Total 79825




Appendix A: Nitrates Database Data Dictionary

Field Data Format Data Definition Data Rules Metadata
BedrockDepth integer Depth to bedrock when drilling well. (units=feet)
CAMALegall char 30 Subdivision a property is in. Equivalent to the LEGAL1 Upper case.
field in the CAMA database.
CAMALegal2 char 30 Block and Lot identification of a property, or the tract. Upper case.
Equivalent to the LEGAL2 field in the CAMA database.
CAMALegal3 char 30 Additional legal description of a property, if needed. Upper case.
Equivalent to the LEGALS field in the CAMA database.
CasingDepth integer Depth of well casing (units = feet).

DateReceived

date mm/dd/yyyy

Date the well log was received.

For well logs found in DHHS paper files
in March, 1999, this date is set at 3/1/99.
These records did not exist in the DHHS
database.

Elev_ft Real number Elevation (in feet) estimated for the center of a property.

HAALegal char 60 Legal description for a property maintained from the Upper case. 53 properties have this data from DHHS,
DHHS database in case CAMA did not have a legal but weren't found in CAMA.
description.

HAAReceivedDate date mm/dd/yyyy From the DHHS HAA 1999 database only. Used to 4507 DHHS1999 records have NO3Year

create NO3Year for a nitrate record if no sample date
was provided in the DHHS database.

generated from this date field.

Page 1
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Field

Data Format

Appendix A: Nitrates Database Data Dictionary

Data Definition

Data Rules

Metadata

NO3DataSource

char20

Source of nitrate measurement. Usually names an
agency (ADEC, DHHS) or a person who has provided
the data.

Mixed case.

1999FieldStudy = Data from MWA/USGS Scimitar field
study, Aug. 1999

ADEC = Derived from ADEC grid map, early 1999
ADECMult = Derived from ADEC grid map, early 1999.
Multiple no3 values for a property.

ADECPublic = from April 1999 Public wells in ADEC
database

Bristol1997 = Bristol Environmental Report 1997
CTE1999 = CTE lab files collected by Montgomery
Watson

DHHS1993 = 1993 Nitrate Concentration Report from
DHHS for mostly private wells.

DHHS1999A = data provided by DHHS from their
database in March, 1999.

DHHS1999B = Data from DHHS paper file search,
March - April 1999

Minsch1999 = data provided by Sharon Minsch
Terrasat1997 = Terrasat Environmental Report March,
1997

Records that provided additional data to
the DHHS database.

NO3MapRange

integer

A coded value representing a range of nitrate result,
base on NO3Range or NO3Result. Used to create
maps.

1=0-1 mg/L NO3
3=1-3mg/L

7 =3-7mg/L
10=7-10 mg/L
20 =>10 mg/L

NO3Month

integer

Numeric month in which nitrate sample was taken.

1-12, representing Jan-Dec.

Filled in via SampleDate if known.

NO3Range

integer

Nitrate concentration in a sample as reported by ADEC.

100 = no data available
101 =<1 mg/L

102 = 1-2 mg/L

103 = 2-3 mg/L

etc

110 =9-10 mg/L

111 = 10-20 mg/L

112 = 20-30 mg/L

113 => 30 mg/L

Exists only for some ADEC data.

NO3Result

Real number

Nitrate concentration in a sample as reported by a data
source. Units is mg/L.

0 = non-detect

Page 2
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Appendix A: Nitrates Database Data Dictionary

Field Data Format Data Definition Data Rules Metadata
NO3Year integer Numeric year in which nitrate sample was taken. 4 digits to include century. Might be filled in via SampleDate if
available. Some data from ADEC
reported only the year of the sample and
no other date information. If DHHS
sampledate not known, NO3Year is filled
in with year of HAAReceiveDate
(DHHS1999 data).
ParcellD char 7 MOA-assigned numeric parcelid for a property. Leading zero(s) required as placeholder where Range is from 0102102 to 9808102.
necessary.
SampleDate date mm/ddlyyyy Date that nitrate sample was taken, if known. Usually not available for ADEC private
well data.
SamplePoint char 75 Property name and location where a nitrate sample was  Mixed case. Usually populated for ADEC Public wells
taken, specifying an exact source of water (such as only.
'kitchen sink’) to distinguish between multiple water
sources for a given property.
StudyArea char 10 Flags a property to be included in a given study area for  Upper case. If populated, has values 'DEARMOUN' or
analysis and modeling. 'SCIMITAR'.
TerrainUnit char 12 Geological description of terrain. Generated only for Dearmoun study
area.
Bx = Bedrock
C+G = Colluvial deposits and Glacial deposits predominant
C+L = Colluvial deposits and Lacustrine deposits
predominant
Ff = Alluvial fan deposits
FPG/Ff = Gravelly floodplain deposits over Alluvial fan deposits
GF/Gt = Glaciofluvial deposits over Glacial till deposits
GFI/Gt = Lowland glaciofluvial deposits over Glacial till deposits
Gm = Glacial moraine deposits
Gt = Glacial till deposits
Gt/Bx = Glacial till deposits over Bedrock
L = Lacustrine deposits
L7/Gt = Lacustrine deposits over Glacial till deposits
WellDataSource char 20 Source of the well data. 1999FieldStudy = Data from MWA/USGS Scimitar field

Page 3

study, Aug. 1999

DHHS1999A = data provided by DHHS in Feb. 1999
and sometimes updated when verified by paper well
logs.

DHHS1999AB = data from DHHS database in Feb.
1999 and updated from DHHS paper files.
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Field

Data Format

Appendix A: Nitrates Database Data Dictionary

Data Definition Data Rules

Metadata

DHHS1999B = Data found only in DHHS paper file
search March 1999

Minsch1999 = Sharon Minsch

If dates incomplete, assumed 1st day of
the month.

WellDateCompleted

date mm/dd/yyyy

Date the well was completed.

In DHHS well logs, only month and year
were often reported. In such cases, date
is entered as first of the month.

WellDepth

integer

Total depth of drilled well (units = feet).

WellLogStaticH2OLevel

integer

Static water level of the well.

WellLogTestDate

date mm/dd/yyyy

Date the well was tested.

WellLogYield

integer

Yield of the well (units = gallons/minute).

Many records from DHHS database
report yield as 0, which seems unlikely.
These records were verified for Scimitar.

WellStatus

char 2

Status of public water well. A = active | =inactive

Exists only for ADECPublic data. Found
in All_NO3 table now as we have no well
log data for it.

WellSupply

char 2

Classification of well per the source of the nitrate or well  (Code depends on source of data. See footnote.)
log data.

Some properties have conflicting
wellsupply values between multiple
nitrate records or between nitrate and
well log data.

Some CTE nitrate records were filled in
with WellSupply based on DHHSFiles
data, since this is a reliable source.

X_coord

Real number

X coordinate calculated for the center of a property.

Initially created by GeoNorth as
centerpoint of parcel; altered where
actual data is found

Y_coord

Real number

Y coordinate calculated at the center of a property.

Initially created by GeoNorth as
centerpoint of parcel; altered where
actual data is found

Footnote: WellSupply codes depending on DataSource

ADEC WellSupply Codes

A = Class A public water system

B = Class B public water system

C = Class C public water system

PR = private, individual well

U = Unlabeled (ADEC data; may be private wells)
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Appendix A: Nitrates Database Data Dictionary

Field Data Format Data Definition Data Rules Metadata
DHHS / HAA WellSupply Codes 1 = Community well

2 = Individual well

3 = Public well
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APPENDIX B

DeArmoun Database

@ MONTGOMERY WATSON



DEFINITIONSAND ASSUMPTIONS FOR DEARMOUN DATABASE

The Dearmoun Database is comprised of data that describes the property and the well on
the property. The Parcel Name, Parcel Block/Lot, and parcel ID describe where the lot is
located. The depth of well and casing, distance to well absorption field, distance to
septic, water yield, leach field sizing, soil absorption rating, depth to static water level,
sum of bedrooms, depth to bedrock, and terrain units data further illustrates various well
and property parameters.

All of the parameters provided were based on the Department of Health and Human
Services database download in November 1998, with the exception of two; Sum of
Bedrooms and Terrain Units. The description of each field is described below.

The following fields are defined as:

Dist. Well to Absorption Field — The Asbuilt distance of the well to the absorption field.

Distance Well to Septic — The Asbuilt distance of the well to the septic.

Soil Absorption Rating - A unit per lot that describes the septic field's ability to absorb
liquid based on the square feet of home living area divided by the number of bedrooms
present within the home, as per the Municipality database.

Terrain Units— A surficial geology classification developed for aterrain unit map for the
Phase 11 - Hillside Drainage Study. Each unit represents the top +/- 20 feet of known
surficial geology. The terrain units are defined as:

Terrain Unit Description
L7/Gt L acustrine deposits underlain by glacial till
L Lacustrine deposits
GM Glacia moraine deposits
Gt Glacial till deposits
Gt/Bx Glacial till deposits underlain by bedrock
Gf/Gt Glaciofluvial deposits underlain by glacial till deposits
Ff Alluvial fan deposits
Fpo/Ff Gravelly floodplain deposits overlain by alluvia fan deposits
C+L Colluvial and lacustrine deposits
C+T Colluvial and glacial deposits
Bx Bedrock




Number of Bedrooms — The total number of bedrooms found on the lot. The Health
Authority Approval (HAA) isaMunicipal approval process required to sell all residential
real estate with independent water and wastewater systems. The HAA uses the number
of bedrooms on the lot to determine the required size of the septic leach field.

Sum of Bedrooms - A calculated value that represents the population density surrounding
a specific lot. The first step in determining the sum of bedrooms required locating the
centroid of each lot. All of the lots with centroids that encompassed a 1000 ft. range
around the centroid of the lot in question were identified on the map. The number of
bedrooms for each lot within the range was summed together, to create a grand total of
bedrooms influencing the specific lot.

Where discrepancies or ambiguities existed between different fields within the DHHS
database, the following assumptions were made:

a) Two fields, Health Authority Approval (HAA) and CT&E, each contained
nitrate results (mg/L) within the database. If ever two conflicting values
were indicated, the HAA nitrate value took precedence. All the nitrate
values were received from the DHHS with “0” valuesin all cells without a
reading of > 0.1 mg/L. Because these values could not be distinguished as
‘0O mg/L’ from ‘No data available’, al the “0” values were left out of this
database.

b) If well log records were available, the well depth and casing depth
information was compared against the HAA well and casing depth values
in the DHHS database. If the values were in conflict, the well log values
took precedence. The HAA record for well depth and casing depth was
left out of the database if a“0” value was recorded.

C) All the “0” values for the distance of well to the absorption field was |eft
out of the database.

d) Soil absorption rating data was reported in the DHHS database by the
HAA and Asbuilt Drawings. Soil rating data was left out of this database
if HAA and Asbuilt information wasin conflict.



Phase Il Local Wellhead and Aquifer Protection Program

Dearmoun Database

Parcel Name Parcel Parcel ID | Nitrate| Well Casing Dist. Well to Distance Well | Water | Leach Field Soil Absorption | Static Water Number of | Bedrock | Terrain
Block/Lot Depth Depth | Absorption Field to Septic Yield Sizing Rating Level Bedrooms Depth Units
(mg/L) | (ft. bgs.)| (ft. bgs.) (ft.) (ft.) (gpm) [ (bdrm. count) | (sq. ft./bedroom) (ft. bgs.) (bdrm. count) | (ft. bgs.)
ALPENBLICK LT 1A 01701404| 34 48 48 100 6 3 227 3 Ff
ASPEN HIGHLANDS #1 BLK 1LT 2 01701326| 5.8 271 96 100 1.2 4 225 11 L7/Gt
ASPEN HIGHLANDS #1 BLK 1LT 7 01701318| 1.4 175 173 100 82 6 3 140 12 L
ASPEN HIGHLANDS #1 BLK 1LT 8 01701319| 1.1 150 150 110 6 3 330 17 L
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 1.4 195 194 100 5 3 441 150 11 193 L
ASPEN HIGHLANDS #1 BLK 1LT 10 01701321| 5.6 215 214 100 124 8 4 125 12 L
ASPEN HIGHLANDS #1 BLK 1LT 12 01701323| 4.4 375 110 94 1.8 3 228 19 L7/Gt
ASPEN HIGHLANDS #2 BLK 2LT 1 01701333| 1.2 450 58 118 1.5 3 70 3 58| Gm
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 7 120 110 120 7 2 170 59 2 108)| Gm
ASPEN HIGHLANDS #2 BLK 2LT 8 01701337| 45 343 167 100 100 2 5 159 2 167 Gm
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379| 6.8 348 348 97 100 2 3 192 9 191 L7/Gt
ASPEN HIGHLANDS #3 BLK 3LT 8 01701378| 3.1 320 320 108 104 1.5 3 220 12 196 L7/Gt
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 5 300 300 100 100 2 3 236 9 237 L7/Gt
ASPEN HIGHLANDS #3 BLK 3LT 11 01701375| 1.2 150 150 115 5 3 175 10 L
BONNIE VIEW LT 1 01742210 2.9 412 90 104 107 3 8 Gm
BONNIE VIEW LT 5 01742214 2 425 425 100 3 3 100 9 Gm
BONNIE VIEW LT 14 01742223| 0.8 142 128 1.5 4 225 7 16 Gm
BONNIE VIEW LT 15 01742224| 1.9 250 50 125 0.8 3 90 50 7 Gm
ENGLE LT 1 01701350 6 140 32 100 2 3 30 3 32| Fpg/Ff
ENGLE LT 2 01701348| 0.1 400 100 4 3 Fpg/Ff
FORELAND VIEW BLK 1LT 1 01740140 1 260 74 100 100 25 4 228 60 4 72| C+L
FORELAND VIEW BLK 1LT 3 01740143| 4.3 208 16 100 100 15 5 145 8 16 C+L
FORELAND VIEW BLK 1LT 5 01740146| 2.5 172 54 125 4.5 3 75 11 10| Gt/Bx
FORELAND VIEW BLK 1LT 6 01740147 4.4 110 49 141 6 4 220 7 57| C+L
FORELAND VIEW BLK 2LT 1 01740148| 5.7 205 37 100 4 4 125 7 37[ Gt/Bx
FORELAND VIEW BLK 3LT 1 01740149| 0.7 208 130 106 3 3 Gt/Bx
FROSTAD LT 2 01742128 0.8 150 100 100 100 3 5 362 38 9 29] Gm
FROSTAD LT 3 01742129| 4.6 240 40 120 101 3 4 40 6 25| Gm
GARRETSON LT 1 01743238| 0.1 120 46 124 118 10 3 9 L7/Gt
GARRETSON LT 3 01743240| 0.1 50 39 100 100 5 4 27 8 34| L7/Gt
GARRETSON LT 4 01743241 1.6 342 100 108 3 4 190 17 10 28 L7/Gt
GARRETSON LT 5 01743242 5.8 180 180 120 101 4 3 165 40 11 32 L7/Gt
GARRETSON LT 6 01743243| 0.2 180 180 115 101 4 4 50 10 46| L7/Gt
GARRETSON LT 7 01743244| 0.1 255 255 93 120 3 3 45 7 48| L7/Gt
HAROLD MILLER LT 2 01743246| 0.1 397 38 120 102 15 3 170 7 38| Gm
KEMP LT 2 01701392 3 400 100 103 1.9 3 270 3 Gm
LOFTY HEIGHTS LT 1A1 01741134| 5.7 107 95 1.8 3 143 18 13 Bx
MORINO LT 2 01742125| 0.1 490 46 100 101 35 3 20 5 32| Gm
MTN. PARK ESTATES #2 BLK 2LT 4 01702204 | 4.2 140 149 104 0.9 4 64 15 L7/Gt
MTN. PARK ESTATES #2 BLK 2LT 7 01702207 3.9 415 415 119 0.5 3 313 6 135 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 1 01702213| 6.4 85 101 3 200 14 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 3 01702215| 3.2 225 225 103 101 3 175 15 66 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 4 01702216| 3.4 298 81 110 105 1.5 3 180 80 16 76 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 7 01702219| 0.8 410 105 112 4 13 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 10 01702222 3 240 239 100 101 5 3 190 9 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 12 01702224| 0.8 251 250 120 8 3 200 10 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 13 01702225| 0.6 245 100 4 125 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 15 01702227 3.4 250 241 100 6 3 275 190 15 245 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 16 01702228 | 3.7 240 239 105 100 3 3 200 15 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 17 01702229| 6.1 272 125 105 4 17 L7/Gt
MTN. PARK ESTATES #2 BLK 3LT 19 01702231 2 545 186 400 186| L7/Gt
MTN. PARK ESTATES #2 BLK 4LT 2 01702302| 0.6 360 360 100 100 2 4 105 10 59
MTN. PARK ESTATES #2 BLK 4LT 3 01702303| 7.8 67 66 102 6 4 125 41 13 L7/Gt
Note:
1) Information based on DHHS files and electronic
database download, March, 1999.

2) (ft. bgs.) is feet below ground surface. 1




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Database

Parcel Name Parcel Parcel ID | Nitrate| Well Casing Dist. Well to Distance Well | Water | Leach Field Soil Absorption | Static Water Number of | Bedrock | Terrain
Block/Lot Depth Depth | Absorption Field to Septic Yield Sizing Rating Level Bedrooms Depth Units
(mg/L) | (ft. bgs.)| (ft. bgs.) (ft.) (ft.) (gpm) [ (bdrm. count) | (sq. ft./bedroom) (ft. bgs.) (bdrm. count) | (ft. bgs.)
MTN. PARK ESTATES #2 BLK 4LT 6 01702306 | 3.6 175 160 120 6 4 125 11 L7/Gt
MTN. PARK ESTATES #2 BLK 4LT 8 01702308 | 8.5 99 99 120 10 4 150 17 L7/Gt
MTN. PARK ESTATES #2 BLK 4LT 15 01702315 1.3 220 220 100 0.4 2 250 152 13 L7/Gt
MTN. PARK ESTATES #2 BLK 4LT 18 01702318 4.8 201 198 150 5 2 299 170 15 L7/Gt
MTN. PARK ESTATES #2 BLK 4LT 20 01702320 7.5 547 120 15 147 16 L7/Gt
MTN. PARK ESTATES #2 BLK 4LT 21 01702321 1.5 85 85 120 11 3 19 16 L7/Gt
MTN. PARK ESTATES #2 BLK 4LT 24 01702324 1 230 100 3 300 11 L7/Gt
MTN. PARK ESTATES #2 BLK 5LT 1 01702325 1 275 105 88 3 190 9 L7/Gt
MTN. PARK ESTATES #2 BLK 5LT 2 01702326 | 6.8 175 84 100 105 4 4 68 8 84| L7/Gt
MTN. PARK ESTATES #2 BLK 5LT 4 01702328 4.9 88 88 100 105 15 3 62 7 L7/Gt
MTN. PARK ESTATES #2 BLK 5LT 6 01702330 5.4 78 100 13 3 150 167 12 L7/Gt
MTN. PARK ESTATES #2 BLK 5LT 10 01702334 3.9 242 242 140 101 4.7 4 10 L7/Gt
MTN. PARK ESTATES #2 BLK 5LT 11 01702335 1 252 251 100 8 3 32 10 L7/Gt
MTN. PARK ESTATES #2 BLK 6LT 1 01743205| 6.3 137 86 100 4 4 45 7 81| L7/Gt
MTN. PARK ESTATES #2 BLK 6LT 3 01743203 1.2 100 67 142 106 7.5 4 16 60[ L7/Gt
MTN. PARK ESTATES #2 BLK 6LT 4 01743202 5.6 90 69 127 10 4 85 15 L7/Gt
MTN. PARK ESTATES #2 BLK 7LT 3 01743213 0.1 155 48 125 3.5 4 150 18 48| L7/Gt
MTN. PARK ESTATES #2 BLK 7LT 4 01743212 0.1 185 50 100 3 85 17 44| L7/Gt
MTN. PARK ESTATES #2 BLK 7LT 7 01743209( 0.1 350 68 125 0.4 3 125 18 L7/Gt
MTN. PARK ESTATES #2 BLK 7LT 8 01743208 1 320 26 100 100 3 4 125 25 22 22 L7/Gt
MTN. PARK ESTATES #2 BLK 7LT 9 01743207 0.4 150 60 130 3 4 150 32 20 58 L7/Gt
MTN. PARK ESTATES #2 BLK 8LT 2 01743224 3 410 40 100 1.5 3 150 21 L7/Gt
MTN. PARK ESTATES #2 BLK 8LT 7 01743219 1.6 215 41 140 4 4 300 39 20 41| L7/Gt
MTN. PARK ESTATES #2 BLK 8LT 8 01743218 0.3 418 54 105 15 3 150 38 19 50[ L7/Gt
MTN. PARK ESTATES #2 BLK 8LT 9 01743217 1.2 379 58 100 15 4 125 16 50[ L7/Gt
MTN. PARK ESTATES #2 BLK 8LT 10 01743216 2.7 175 30 100 0.6 2 100 10 L7/Gt
MOUNTAIN SHADOWS BLK 1LT 8 01740110 7.9 120 20 175 120 12 3 100 24 16 Gt
MOUNTAIN SHADOWS BLK 1LT 10 01740108 0.2 268 25 100 0.5 3 150 15 16 18] C+L
MOUNTAIN SHADOWS BLK 2LT 2 01740119 5.3 139 10 110 5 3 85 16 Gt/Bx
NULUKATAK LT 5 01701341| 3.5 475 84 100 2 3 155 9 Gm
SPENDLOVE VW. HTS. #2 |BLK 4LT 1 01740126 3.2 115 128 3 180 71 12 C+G
SPENDLOVE VW. HTS. #2 |BLK 4LT 2 01740133 2.6 115 3 150 9 Gt/Bx
SPENDLOVE VW. HTS. #2 |BLK 4LT 3 01740132 2.8 134 115 5.7 3 165 57 6 Gt/Bx
SPENDLOVE VW. HTS. #2 |BLK 4LT 6 01740129 2.5 134 105 4 13 Gt/Bx
SPENDLOVE VW. HTS. #2 |BLK 4LT 7 01740128 3.2 102 102 2 7 C+L
SPENDLOVE VW. HTS. #2 |BLK 5LT 1 01740152 1.8 165 31 100 4 3 180 9 16| Gt/Bx
SPENDLOVE VW. HTS. #2 |BLK 5LT 2 01740153 0.1 160 35 105 3 155 6 27 Gt/Bx
STELIOES LT 4 01742235( 2.9 430 26 108 131 4 80 1 16| Gm
STELIOES TR A 01742230 3.5 207 160 2 230 4 Gm
STEVAHN BLK 1LT 1A 01742208 0.2 320 26 100 96 3 3 25 6 22[ Gm
STEVAHN BLK 1LT 2A 01742209 2.1 49 21 100 10 3 180 15 13 19| Gm
STRUEMPLER LT 2 01742115 0.3 225 29 100 1 5 8 9 22 Gt/Bx
SUN SHINE ACRES LT 1 01740135 0.4 250 22 114 2 4 110 120 3 22 Gt/Bx
T12N R3W SEC 25 E2NE4ANWANWANW4 | 01742110 5.5 63 63 103 101 3 10
T12N R3W SEC 25 E2SWA4SW4NE4 01740104| 1.2 476 60 221 1 4 51 5 44
T12N R3W SEC 25 N2NWANWANE4NW4 | 01742205| 4.2 750 21 100 1 4 250 100 8 16
T12N R3W SEC 25 SW4 SE4 NW4 NW4 [ 01742120 2.6 125 33 100 1 5 150 5
T12N R3W SEC 25 W2NE4NW4ANWANW4 | 01742107 0.1 275 12 125 110 3 4 75 7 2
TALISMAN HEIGHTS LT 2 01701389 1.5 200 110 2 3 150 20 6 40| Gm
TALISMAN HEIGHTS LT 3 01701388 1.7 424 40 100 1 4 100 160 6 24 Gm
TOILSOME HILL LT 1 01741120 3.7 120 82 3 125 6 Bx
WALLNER LT 3 01742104 4 221 22 100 2 4 25 6 17] Gm

Note:

1) Information based on DHHS files and electronic

database download, March, 1999.

2) (ft. bgs.) is feet below ground surface.
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ASSUMPTIONS FOR DEARMOUN MODIFIED DATABASE

Weéllsin the database include all well logs found at DNR and DHHS databases. It further
includes parcels that have a nitrate value but no well log for purposes of obtaining a
northing, easting and elevations for these parcels.

1) Well Data
WEell data indicated x,y,z coordinates, well construction date, depth of well and casing,
depth to bedrock, aquifer type and gpm at the time the well was constructed.

X,Y,Z coordinates were listed as the centroid of the lot, unless there was other
information that would make the determination more accurate. Elevations came from the
centroid in Geonorth’s database — for Scimitar study areas, most of the elevations came
from aerial topographic interpretation.

Aquifer Type were numerical numbers that correspond to the interpreted main aquifer a
well is obtaining water from, based on existing well log data. These numbers correspond
asfollowsin the lithologic data section.

Where more than one well was located on alot the following was performed:

a) if the wells had similar lithologies, they were assumed to be one well and
the youngest well was used to correspond to any nitrate data for the lot.

b) If the wells were far apart and not similar in lithology, or had different
nitrate val ues associated with them, they were kept separate and the parcel
ID’s were given a “A” or “B” for either well with different coordinates.
These coordinates came from better information that showed where each
well wason alot.

C) If the wells were close together and not of similar lithology, the youngest
well was used if the older wells had no nitrate values associated with
them.

Lithologic Data

Lithologic data indicated al pertinent lithologic information and any aquifers that were
encountered. Aquifers were listed if they were noted — dampness did not constitute an
aquifer. “Heavy weeping”, “seepage’, “wet”, “w”, were all noted as an aquifer, as well
as perforation distances.

Lithology was interpreted as:

1) Fractured Bedrock

2) Gravel

3) Gravel and sand

4) Gravel, sand and silt (also till, hardpan, clayey gravel, silty gravel)
5) Sandy



6) Sandy-silty
7) Silty
8) Clayey

Notations of perforations were too inconsistent to be of any use and were dropped from
consideration.

Nitrate Data
Nitrate data were all available nitrate data, with sample date, and nitrate value. A range
value was used in subsequent approaches to analyzing the data. The range values were:

1) <1.0to>0mg/L
2) >1.0t0<2.9mg/L
3) >3.0t0<5.9mg/L
4) >6.0t0<9.9mg/L
5) > 10 mg/L

Samples where nitrate was analyzed but not detected were given values of zero.

Septic Type is a numerical number that corresponds to the type of septic system a parcel
has. “1” isdesignated as a holding tank and “2” is designated as a leach field system.

OTHER ASSUMPTIONS

1) Wl logs not inputted into this database had inconsistencies in their notation of
location, PID number, or lithologic descriptions. Other wells were simply replaced
by newer wells, whose logs were inputted into the final database. The well database
is composed of the best combination of wells that is thought to be representative of
the geologic conditions under the two study areas.



Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Well Log Data

Parcel ID Northing Easting Elevation Drill Date | Well Depth | Casing Depth| Static Water Level | Aquifer Type [ Bedrock Depth Well Yield
(ft) (ft. bgs.) (ft. bgs.) (ft. bgs.) (ft. bgs.) (gpm)
01701318 2594921 546051 969.0 Sep-73 175 173 140 4 6
01701319 2594921 545891 961.9 Oct-84 150 150 128 3 6
01701320 2594920 545728 956.0 Feb-82 195 194 150 3 193 5
01701321 2595078 545770 969.2 Feb-82 215 214 180 2 8
01701322 2595229 545768 973.9
01701323 2595378 545767 977.7 May-72 375 228 1.8
01701326 2595665 545917 995.7 Jan-70 271 60 1.2
01701327 2595494 545958 995.9 Dec-85 247 191 189 1 188 4
01701328 2595332 546012 992.5 230
01701333 2596008 545744 1005.1 Mar-74 450 58 70 1 58 1.5
01701334 2595230 546093 990.7
01701337 2595392 546572 1041.7 Jan-97 345 167 159 1 167 2
01701341 2595649 546972 1070.8 Jun-71 475 84 79 4 0.8
01701342 2595649 547098 1086.2 Jun-80 310 77 13 1 68 1
01701343 2595649 547224 1090.9 Jun-70 185 18 1 42 5.8
01701348 2595026 547974 1062.8
01701349 2595026 548123 1070.2 Sep-83 204 1 85 1
01701350 2595322 548046 1085.1 Jan-83 140 32 30 1 32 2
01701373 2594928 546559 989.5 Feb-82 196 196 141 3 4.5
01701374 2594928 546420 982.3 Aug-83 200 191 140 3 6
01701375 2594928 546269 976.2 Oct-81 150 150 150 3 4.3
01701376 2595115 546286 993.2 Oct-79 300 300 236 1 237 2
01701377 2595113 546443 1003.5 Aug-76 180 130 3 4
01701378 2595120 546629 1006.0 Sep-82 320 320 220 1 196 1.5
01701379 2595193 546773 1021.2 May-79 348 348 192 1 191 2
01701380 2595356 546816 1037.7 Feb-81 190 158 1 162 6
01701381 2595618 546793 1060.4 May-79 198 121 110 1 118 15
01701382 2595788 546740 1094.4
01701384 2595960 546584 1097.8 Mar-79 105 29 1 45 3.5
01701388 2595949 547319 1147.8 Sep-82 424 40 160 1 24 1
01701389 2595949 547156 1136.1 Jun-78 200 20 1 40 2
01701390 2595949 546990 1127.4 Aug-96 324 25 37 1 25 3
01701391 2595951 547697 1162.6
01701392 2595951 547897 1162.2 400 270 1.9
01701395 2595470 546271 1025.1
01701396 2595550 546497 1044.1 Sep-86 120 110 59 1 108 7
01701397 2595705 546345 1038.2
01701401 2594989 546994 1012.0
01701403 2594988 547389 1040.1 57 57 2 6.5
01701404 2595369 547381 1058.9 Jul-83 48 48 12 2 6

Note:

1) Well Log information from DNR and DHHS database and file search, Spring, 1999.

2) Coordinates and elevations are from centroid of parcels, based on interpolations from GeoNorth, Inc.
3) (ft. bgs.) is feet below ground surface.




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Well Log Data

Parcel ID Northing Easting Elevation Drill Date | Well Depth | Casing Depth| Static Water Level | Aquifer Type [ Bedrock Depth Well Yield
(ft) (ft. bgs.) (ft. bgs.) (ft. bgs.) (ft. bgs.) (gpm)

01701405 2595219 547381 1051.3

01702201 2596122 545433 982.5

01702202 2596012 545434 978.9 Jul-80 405 385 136 1 1

01702203 2595902 545435 977.6 Aug-75 225 185 3 130

01702204 2595792 545435 973.2 140 64 0.9

01702205 2595679 545193 969.0

01702206 2595571 545436 961.8 Jul-82 200 183 103 1 130

01702207 2595462 545437 959.9 Feb-87 530 135 265 1 135 0.33

01702208 2595352 545437 958.7 Jun-85 410 40 80 1 38 15

01702209 2595241 545438 955.7 Nov-76 290 290 255 4 5

01702211 2595022 545439 952.7 May-80 225 225 185 3 6

01702212 2594911 545439 952.0 Aug-77 225 221 180 3 10

01702214 2596011 545174 958.0 Apr-96 325 325 285 1 93 1

01702213 2596124 545156 962.0

01702215 2595902 545175 956.2 Aug-75 225 225 175 1 66

01702216 2595791 545175 953.2 Jul-78 298 81 80 1 76 15

01702217 2595680 545176 952.7 Aug-78 305 135 130 2 131

01702218 2595569 545177 951.8 Oct-78 340 152 250 1 240 2

01702219 2595471 545168 949.5

01702220 2595352 545178 948.8 Aug-82 280 200 1 180 2.5

01702222 2595131 545179 951.9 Nov-79 240 239 190 3 5

01702223 2595013 545155 950.0

01702224 2594910 545181 949.3 Oct-76 251 250 200 3 8

01702226 2595020 544997 942.2 Jul-78 200 200 183 3 7

01702227 2595130 544996 941.7 Sep-76 250 241 190 2 245 6

01702228 2595240 544995 940.5 Oct-76 240 239 200 3 3

01702229 2595346 544992 940.0

01702230 2595465 544998 936.0

01702231 2595568 544993 933.2 Nov-78 545 186 400 1 186 4

01702232 2595679 544986 933.0

01702234 2595901 544991 937.2 Aug-81 300 82 1 76 1

01702236 2596120 544990 945.1 Apr-81 158 61 54 1 65 15

01702301 2596119 544747 924.0 Jul-77 360 360 105 1 56

01702302 2596009 544748 918.6 Feb-85 360 360 105 1 59 2

01702303 2595899 544748 919.3 Dec-78 65 66 41 2 6

01702304 2595789 544749 920.4 May-78 62 57 45 1 54 2.5

01702305 2595678 544750 919.3 Aug-78 140 135 109 3 6.5

01702306 2595568 544750 919.6 Jun-78 175 160 2 6

01702307 2595458 544751 923.5 Sep-79 260 247 194 1 245 5

01702308 2595348 544751 926.0 Dec-77 99 99 67 3 10

Note:

1) Well Log information from DNR and DHHS database and file search, Spring, 1999.

2) Coordinates and elevations are from centroid of parcels, based on interpolations from GeoNorth, Inc.
3) (ft. bgs.) is feet below ground surface.




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Well Log Data

Parcel ID Northing Easting Elevation Drill Date | Well Depth | Casing Depth| Static Water Level | Aquifer Type [ Bedrock Depth Well Yield
(ft) (ft. bgs.) (ft. bgs.) (ft. bgs.) (ft. bgs.) (gpm)
01702309 2595238 544752 926.8 Dec-77 98 98 58 3 10
01702310 2595133 544741 926.8
01702313 2594906 544570 912.7 166 3.5
01702314 2595016 544570 910.5 200 183 3
01702315 2595127 544569 909.9 225 225 152 3 0.45
01702318 2595457 544567 907.1 Jul-82 201 198 170 3 5
01702319 2595566 544567 909.9 Aug-78 83 83 67 2 12
01702320 2595677 544566 910.3 Aug-78 547 147 1
01702321 2595787 544566 911.3 Sep-78 85 85 19 2 11
01702322 2595898 544565 911.1 Jul-83 400 121 1 115 0.25
01702323 2596007 544564 909.9 Feb-79 220 100 105 1 95 2
01702324 2596117 544564 910.4 62 3
01702325 2596118 544320 930.0
01702326 2596005 544321 900.9 84 20 1 84
01702328 2595786 544322 898.5 Jun-84 88 88 68 2 15
01702329 2595675 544322 896.0 Oct-76 84 84 68 2 6.1
01702330 2595566 544323 891.1 Jul-81 78 62 3 13
01702331 2595456 544324 893.1 May-81 72 60 2 15
01702333 2595236 544325 895.2 May-81 215 86 60 3 195
01702334 2595125 544325 893.4 Oct-78 242 242 167 3 5
01702335 2595015 544326 891.2 Jul-81 252 251 170 1 248 8
01702336 2594905 544327 890.0 Nov-84 72 72 58 3 6
01740104 2595146 548723 1115.4 Oct-93 476 60 51 1 44 1
01740107 2595584 548660 1141.3 Jul-83 243 26 31 1 21 0.5
01740108 2595584 548503 1134.2 Jul-83 268 25 15 1 18 0.5
01740109 2595583 548338 1128.7 Jul-83 304 20 23 1 15 2.5
01740110 2595733 548421 1146.4 Oct-80 120 20 100 1 16 12
01740111 2595877 548347 1174.4 Oct-78 110 36 35 1 36 5
01740112 2596025 548348 1192.4 Oct-94 330 12 30 1 2 0.8
01740114 2595885 548555 1200.8
01740115 2595786 548601 1190.4 Jun-76 88 19 40 1 14 4
01740116 2595725 548706 1190.4 May-72 165 41 1 40 5.6
01740117 2595867 548904 1250.0
01740122 2595000 550794 1277.1 Dec-81 200 200 25 1 21 5
01740124 2594998 550460 1244.4 Jul-78 240 60 50 1 52 2
01740125 2594998 550295 1228.7 Aug-83 137 18 1 76 3.1
01740126 2594997 550130 1212.8 115 71 5
01740128 2594928 549731 1160.6
01740129 2595045 549730 1185.8
01740130 2595228 549715 1213.4 Dec-75 101 74 10 1 71 4

Note:

1) Well Log information from DNR and DHHS database and file search, Spring, 1999.

2) Coordinates and elevations are from centroid of parcels, based on interpolations from GeoNorth, Inc.
3) (ft. bgs.) is feet below ground surface.




Phase Il Local Wellhead and Aquifer Protection Program

Dearmoun Study Area Well Log Data

Parcel ID Northing Easting Elevation Drill Date | Well Depth | Casing Depth| Static Water Level | Aquifer Type [ Bedrock Depth Well Yield
(ft) (ft. bgs.) (ft. bgs.) (ft. bgs.) (ft. bgs.) (gpm)

01740132 2595296 549973 1252.5 134 57 5.7

01740133 2595297 550120 1269.8

01740135 2595821 549712 1378.1 May-82 250 22 120 1 22 2

01740136 2595823 550042 1414.2 Jul-93 530 45 1 16 4

01740137 2595824 550373 1436.2 Aug-81 350 50 1 17 2

01740138 2595826 550705 1474.4 Jun-85 465 38 1 18 3

01740140 2594978 549405 1150.6 Mar-91 260 74 60 3 72 2.5

01740141 2595031 549165 1134.9

01740143 2595115 549023 1135.9 Jan-92 208 16 145 1 16 15

01740144 2595385 549003 1153.0 Nov-84 140 45 1 79 5

01740146 2595516 549102 1192.5 Mar-85 172 54 75 1 10 4.5

01740147 2595277 549307 1168.3 Jun-83 110 49 40 3 57 6

01740148 2595302 549491 1212.0 Jun-83 205 25 1 37 4

01740149 2595658 549372 1285.6

01740152 2595298 550293 1290.6 Sep-83 165 31 8 1 16 4

01740153 2595299 550458 1305.9 Sep-83 160 35 1 27 3

01741107 2596217 549065 1382.5 04-Jun-75 275 12 75 1 2 3

01741108 2596382 549064 1395.4 03-May-76 125 71 1 17 5

01741109 2596631 549063 1403.1 20.5 0.8

01741110 2596879 548991 1373.6

01741111 2597043 548979 1356.0

01741112 2597275 548970 1330.8 Jul-72 135 20 1 10 0.3

01741114 2597178 549136 1380.2

01741115 2596946 549137 1421.1

01741119 2596935 549439 1549.7 Jun-84 186 12 40 1 6 3.5

01741120 2596962 549376 1479.1

01741122 2597276 549458 1449.7 May-95 209 24 26 1 9 6

01741127 2596765 549881 1665.0 202 7

01741132 2597298 549972 1562.1 7

01741134 2597295 549293 1397.2 May-89 107 18 1 1.8

01742104 2597018 545777 1032.8 Aug-75 221 22 25 1 17 2

01742107 2597284 545997 1051.6 May-71 250 44 0.8

01742110 2597285 546162 1069.3

01742115 2597204 546724 1158.2 Oct-77 175 26 20 1 17 2

01742120 2596296 546410 1115.2

01742125 2596544 546726 1172.4 Sep-79 490 46 20 1 32 35

01742126 2596709 546726 1172.1 Jul-86 265 120 1 24 15

01742127 2596616 545763 1026.4 Aug-94 500 20 100 1 10 2.8

01742128 2596628 545833 1019.0 Jul-72 500 32 38 2 29 3

01742129 2596624 546140 1086.0 Aug-92 240 40 40 1 25 3

Note:

1) Well Log information from DNR and DHHS database and file search, Spring, 1999.

2) Coordinates and elevations are from centroid of parcels, based on interpolations from GeoNorth, Inc.
3) (ft. bgs.) is feet below ground surface.




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Well Log Data

Parcel ID Northing Easting Elevation Drill Date | Well Depth | Casing Depth| Static Water Level | Aquifer Type [ Bedrock Depth Well Yield
(ft) (ft. bgs.) (ft. bgs.) (ft. bgs.) (ft. bgs.) (gpm)
01742131 2596545 546399 1120.0 Oct-90 266 21 35 1 14 2.5
01742205 2597339 547070 1183.8 Jul-79 750 21 100 1 16 1
01742208 2597341 547955 1244.0 Jul-78 320 26 25 1 22 3
01742209 2597216 547955 1246.1 May-81 49 21 15 1 19 10
01742210 2597041 548027 1241.6
01742211 2596937 548027 1240.6 Sep-83 180 180 20 1 18
01742212 2596834 548027 1237.5
01742214 2596627 548028 1230.2 Apr-76 425 425 18 1 19 3
01742215 2596523 548028 1219.6 Sep-82 225 29 8 1 22 1
01742216 2596420 548028 1212.3 Jun-84 440 1 12 0.5
01742223 2596685 547698 1237.5 Jul-82 142 1 16 15
01742224 2596803 547698 1244.0 Jun-87 250 50 74 0.8
01742227 2597192 548120 926.0 20-Sep-84 255 255 1 34 5.5
01742230 2596627 547085 1203.1
01742232 2596310 547003 1180.3 Oct-80 348 360 8 1 24
01742233 2596310 547153 1177.4 Jun-83 225 225 25 1 19
01742235 2596341 547453 1208.8 Aug-91 430 26 80 1 16
01743201 2596283 544320 901.4 May-82 98 72 59 1 71 10
01743202 2596387 544320 901.0 Apr-82 90 69 58 1 68 10
01743203 2596492 544319 900.8 May-82 100 67 45 1 60 7.5
01743204 2596595 544319 902.4 May-82 104 62 49 1 58 7.5
01743205 2596699 544318 904.2 Jun-82 137 86 32 1 81 4
01743206 2596700 544562 921.0 Sep-78 170 35 2 61 4
01743207 2596597 544562 921.8 Sep-78 150 60 32 1 58 3
01743208 2596493 544562 918.2 Sep-78 184 112 5
01743210 2596285 544563 915.3 Jun-81 160 160 50 1 67 4
01743211 2596287 544746 927.7
01743212 2596390 544746 930.9 May-83 185 185 35 1 44 3
01743213 2596494 544745 934.4 Jun-78 128 48 52 1 48 3.5
01743214 2596598 544745 935.5 Jul-78 140 80 110 1 46 5
01743215 2596701 544744 937.1 Aug-79 358 205 150 1 200 2
01743216 2596703 544988 952.1 Oct-75 175 30 33 1 30 0.6
01743217 2596600 544989 952.2 Oct-77 379 58 32 1 50 15
01743218 2596495 544989 954.2 Oct-77 418 54 38 1 50 15
01743219 2596392 544989 950.2 Jun-78 215 41 39 1 41 4
01743220 2596287 544990 948.2 Feb-76 273 44 30 1 38 2
01743221 2596288 545173 962.6 Jul-81 400 400 200 1 210 1
01743222 2596393 545173 969.9
01743223 2596496 545172 976.2 Jul-81 400 400 63 1
01743224 2596601 545172 973.0 Jun-85 410 40 38 15

Note:

1) Well Log information from DNR and DHHS database and file search, Spring, 1999.

2) Coordinates and elevations are from centroid of parcels, based on interpolations from GeoNorth, Inc.
3) (ft. bgs.) is feet below ground surface.




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Well Log Data

Parcel ID Northing Easting Elevation Drill Date | Well Depth | Casing Depth| Static Water Level | Aquifer Type [ Bedrock Depth Well Yield
(ft) (ft. bgs.) (ft. bgs.) (ft. bgs.) (ft. bgs.) (gpm)
01743230 2596290 545433 982.3
01743238 2597264 544842 942.3
01743239 2597265 545007 952.6
01743240 2597265 545173 960.0 Oct-86 50 39 27 1 34 5
01743241 2596968 545175 960.0 May-81 342 17 1 28 30
01743242 2596967 545009 953.0 May-81 180 180 40 1 32 4
01743243 2596966 544844 940.8 Aug-81 180 180 50 1 46 4
01743244 2596965 544694 929.7 Apr-81 255 255 45 1 48 3
01743246 2597036 545397 999.1 Jul-96 397 38 170 1 38 15
Note:
1) Well Log information from DNR and DHHS database and file search, Spring, 1999.
2) Coordinates and elevations are from centroid of parcels, based on interpolations from GeoNorth, Inc. 6

3) (ft. bgs.) is feet below ground surface.




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type
ALPENBLICK LT 1A 01701404 0 25 3
ALPENBLICK LT 1A 01701404 25 30 4 4
ALPENBLICK LT 1A 01701404 30 35 2
ALPENBLICK LT 1A 01701404 35 38 7
ALPENBLICK LT 1A 01701404 38 40 2
ALPENBLICK LT 1A 01701404 40 46 7
ALPENBLICK LT 1A 01701404 46 47 2
ALPENBLICK LT 1A 01701404 47 48 2 2
ASPEN HIGHLANDS #1 BLK 1LT 3 01701327 0 57 4
ASPEN HIGHLANDS #1 BLK 1LT 3 01701327 57 61 2
ASPEN HIGHLANDS #1 BLK 1LT 3 01701327 61 107 4
ASPEN HIGHLANDS #1 BLK 1LT 3 01701327 107 120 4 4
ASPEN HIGHLANDS #1 BLK 1LT 3 01701327 120 172 4
ASPEN HIGHLANDS #1 BLK 1LT 3 01701327 172 188 4 4
ASPEN HIGHLANDS #1 BLK 1LT 3 01701327 188 191 1 1
ASPEN HIGHLANDS #1 BLK 1LT 3 01701327 191 247 1
ASPEN HIGHLANDS #1 BLK 1LT 7 01701318 0 30 4
ASPEN HIGHLANDS #1 BLK 1LT 7 01701318 30 42 3
ASPEN HIGHLANDS #1 BLK 1LT 7 01701318 42 170 4
ASPEN HIGHLANDS #1 BLK 1LT 7 01701318 170 175 4 4
ASPEN HIGHLANDS #1 BLK 1LT 8 01701319 0 41 4
ASPEN HIGHLANDS #1 BLK 1LT 8 01701319 41 72 8
ASPEN HIGHLANDS #1 BLK 1LT 8 01701319 72 74 5 5
ASPEN HIGHLANDS #1 BLK 1LT 8 01701319 74 146 4
ASPEN HIGHLANDS #1 BLK 1LT 8 01701319 146 148 5
ASPEN HIGHLANDS #1 BLK 1LT 8 01701319 148 150 3 3
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 0 55 2
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 55 70 4
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 70 110 2
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 110 113 3 3
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 113 155 2
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 155 165 2 2
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 165 192 2
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 192 193 3 3
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 193 195 1
ASPEN HIGHLANDS #1 BLK 1LT 10 01701321 0 102 4
ASPEN HIGHLANDS #1 BLK 1LT 10 01701321 102 106 2 2
ASPEN HIGHLANDS #1 BLK 1LT 10 01701321 106 210 4
ASPEN HIGHLANDS #1 BLK 1LT 10 01701321 210 215 2 2
ASPEN HIGHLANDS #2 BLK 2LT 1 01701333 0 58 4
ASPEN HIGHLANDS #2 BLK 2LT 1 01701333 58 180 1
ASPEN HIGHLANDS #2 BLK 2LT 1 01701333 180 190 1 1
ASPEN HIGHLANDS #2 BLK 2LT 1 01701333 190 300 1
ASPEN HIGHLANDS #2 BLK 2LT 1 01701333 300 310 1 1
ASPEN HIGHLANDS #2 BLK 2LT 1 01701333 310 350 1
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 0 72 4
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 72 79 3 3
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 79 83 4
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 83 85 4 4
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 85 108 4
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 108 118 1 1
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 118 120 1
ASPEN HIGHLANDS #2 BLK 2LT 8 01701337 0 128 4
ASPEN HIGHLANDS #2 BLK 2LT 8 01701337 128 136 7
ASPEN HIGHLANDS #2 BLK 2LT 8 01701337 136 167 4
ASPEN HIGHLANDS #2 BLK 2LT 8 01701337 167 345 1 1
ASPEN HIGHLANDS #3 BLK 3LT 2 01701384 0 45 4
ASPEN HIGHLANDS #3 BLK 3LT 2 01701384 45 105 1 1
ASPEN HIGHLANDS #3 BLK 3LT 5 01701381 0 61 4
ASPEN HIGHLANDS #3 BLK 3LT 5 01701381 61 63 3 3
ASPEN HIGHLANDS #3 BLK 3LT 5 01701381 63 78 4
ASPEN HIGHLANDS #3 BLK 3LT 5 01701381 78 79 8
ASPEN HIGHLANDS #3 BLK 3LT 5 01701381 79 118 4
ASPEN HIGHLANDS #3 BLK 3LT 5 01701381 118 200 1 1
ASPEN HIGHLANDS #3 BLK 3LT 6 01701380 0 76 4
ASPEN HIGHLANDS #3 BLK 3LT 6 01701380 76 129 4 4
ASPEN HIGHLANDS #3 BLK 3LT 6 01701380 129 140 4
ASPEN HIGHLANDS #3 BLK 3LT 6 01701380 140 146 4 4
ASPEN HIGHLANDS #3 BLK 3LT 6 01701380 146 162 4

Note:
1) Lithologic Interpretations from DNR and DHHS database
and file well logs - March, 1999 1



Note:

Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type
ASPEN HIGHLANDS #3 BLK 3LT 6 01701380 162 175 1
ASPEN HIGHLANDS #3 BLK 3LT 6 01701380 175 190 1 1
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 0 39 4
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 39 40 4 4
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 40 98 4
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 98 100 4 4
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 100 119 4
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 119 120 3
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 120 145 4
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 145 172 3
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 172 175 4 4
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 175 181 4
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 181 187 4 4
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 187 191 4
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 191 348 1 1
ASPEN HIGHLANDS #3 BLK 3LT 8 01701378 0 196 4
ASPEN HIGHLANDS #3 BLK 3LT 8 01701378 196 295 1
ASPEN HIGHLANDS #3 BLK 3LT 8 01701378 295 300 1 1
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 0 78 4
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 78 79 5 5
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 79 111 4
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 111 113 5 5
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 113 126 4
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 126 128 5 5
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 128 160 4
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 160 162 5 5
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 162 168 4
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 168 172 3 3
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 172 180 4
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 0 22 4
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 22 24 5
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 24 75 4
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 75 77 3 3
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 77 85 3
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 85 98 4 4
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 98 104 3
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 104 116 4
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 116 121 4 4
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 121 237 4
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 237 263 1
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 263 300 1 1
ASPEN HIGHLANDS #3 BLK 3LT 11 01701375 0 55 8
ASPEN HIGHLANDS #3 BLK 3LT 11 01701375 55 95 3
ASPEN HIGHLANDS #3 BLK 3LT 11 01701375 95 135 4
ASPEN HIGHLANDS #3 BLK 3LT 11 01701375 135 150 3 3
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 0 17 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 17 29 6 6
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 29 87 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 87 102 4 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 102 120 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 120 125 4 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 125 127 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 127 128 4 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 128 138 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 138 141 4 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 141 175 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 175 182 3 3
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 182 189 4
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 189 191 3 3
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 191 197 2
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 197 200 3 3
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 0 20 4
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 20 30 4 4
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 30 96 4
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 96 108 4 4
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 108 129 4
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 129 132 4 4
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 132 156 4
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 156 185 4 4
1) Lithologic Interpretations from DNR and DHHS database 2

and file well logs - March, 1999




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 185 189 4
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 189 196 4 4
BONNIE VIEW LT 2 01742211 0 18 4
BONNIE VIEW LT 2 01742211 18 180 1 1
BONNIE VIEW LT 5 01742214 0 19 4
BONNIE VIEW LT 5 01742214 19 425 1 1
BONNIE VIEW LT 6 01742215 0 20 4
BONNIE VIEW LT 6 01742215 20 21.5 3
BONNIE VIEW LT 6 01742215 21.5 227 1 1
BONNIE VIEW LT 7 01742216 0 12 4
BONNIE VIEW LT 7 01742216 14 440 1 1
BONNIE VIEW LT 14 01742223 0 16 4
BONNIE VIEW LT 14 01742223 16 95 1
BONNIE VIEW LT 14 01742223 95 142 1 1
ENGLE LT 1 01701350 0 32 4
ENGLE LT 1 01701350 32 140 1 1
ENGLE LT 3 01701349 0 30 4
ENGLE LT 3 01701349 30 41 3 3
ENGLE LT 3 01701349 41 70 2
ENGLE LT 3 01701349 70 83 4
ENGLE LT 3 01701349 83 85 7 7
ENGLE LT 3 01701349 85 204 1 1
FORELAND VIEW BLK 1LT 1 01740140 0 56 4
FORELAND VIEW BLK 1LT 1 01740140 56 61 3 3
FORELAND VIEW BLK 1LT 1 01740140 61 72 4
FORELAND VIEW BLK 1LT 1 01740140 72 260 1 1
FORELAND VIEW BLK 1LT 3 01740143 0 16 4
FORELAND VIEW BLK 1LT 3 01740143 16 208 1 1
FORELAND VIEW BLK 1LT 4 01740144 0 79 4
FORELAND VIEW BLK 1LT 4 01740144 79 140 1 1
FORELAND VIEW BLK 1LT 5 01740146 0 10 4
FORELAND VIEW BLK 1LT 5 01740146 10 170 1 1
FORELAND VIEW BLK 1LT 6 01740147 0 45 3
FORELAND VIEW BLK 1LT 6 01740147 45 57 3 3
FORELAND VIEW BLK 1LT 6 01740147 57 109 1
FORELAND VIEW BLK 1LT 6 01740147 109 110 1 1
FORELAND VIEW BLK 2LT 1 01740148 0 19 4
FORELAND VIEW BLK 2LT 1 01740148 19 37 2
FORELAND VIEW BLK 2LT 1 01740148 37 185 1
FORELAND VIEW BLK 2LT 1 01740148 185 205 1 1
FROSTAD LT 1 01742127 0 10 4
FROSTAD LT 1 01742127 10 500 1 1
FROSTAD LT 2 01742128 0 29 4
FROSTAD LT 2 01742128 29 60 1
FROSTAD LT 2 01742128 60 75 1 1
FROSTAD LT 2 01742128 75 206 1
FROSTAD LT 2 01742128 206 225 1 1
FROSTAD LT 2 01742128 225 278 1
FROSTAD LT 2 01742128 278 279 1 1
FROSTAD LT 2 01742128 279 415 1
FROSTAD LT 2 01742128 415 425 1 1
FROSTAD LT 2 01742128 425 458 1
FROSTAD LT 2 01742128 458 459 1 1
FROSTAD LT 2 01742128 459 500 1
FROSTAD LT 3 01742129 0 25 4
FROSTAD LT 3 01742129 25 40 1 1
FROSTAD LT 3 01742129 40 180 1
FROSTAD LT 3 01742129 180 240 1 1
GARRETSON LT 3 01743240 0 28 4
GARRETSON LT 3 01743240 28 34 3 3
GARRETSON LT 3 01743240 34 50 1 1
GARRETSON LT 4 01743241 0 28 4
GARRETSON LT 4 01743241 133 234 1
GARRETSON LT 4 01743241 234 241 1 1
GARRETSON LT 4 01743241 241 320 1
GARRETSON LT 4 01743241 320 342 1 1
GARRETSON LT 5 01743242 0 32 4
GARRETSON LT 5 01743242 32 167 1
GARRETSON LT 5 01743242 167 174 1 1
Note:
1) Lithologic Interpretations from DNR and DHHS database
and file well logs - March, 1999 3




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type
GARRETSON LT 5 01743242 174 180 1
GARRETSON LT 6 01743243 0 19 4
GARRETSON LT 6 01743243 19 46 3
GARRETSON LT 6 01743243 46 167 1
GARRETSON LT 6 01743243 167 174 1 1
GARRETSON LT 6 01743243 174 180 1
GARRETSON LT 7 01743244 0 48 4
GARRETSON LT 7 01743244 48 185 1
GARRETSON LT 7 01743244 185 188 1 1
GARRETSON LT 7 01743244 188 220 1
GARRETSON LT 7 01743244 220 223 1 1
GARRETSON LT 7 01743244 223 247 1
GARRETSON LT 7 01743244 247 253 1 1
GARRETSON LT 7 01743244 253 255 1
GOMBART LT 1 01740125 0 76 4
GOMBART LT 1 01740125 76 137 1 1
GOMBART LT 2 01740124 0 52 4
GOMBART LT 2 01740124 52 240 1 1
GOMBART LT 3and4 01740122 0 21 4
GOMBART LT 3and4 01740122 21 185 1
GOMBART LT 3and4 01740122 185 200 1 1
HAROLD MILLER LT 2 01743246 0 22 4
HAROLD MILLER LT 2 01743246 22 38 3
HAROLD MILLER LT 2 01743246 38 74 1 1
HAROLD MILLER LT 2 01743246 74 269 1
HAROLD MILLER LT 2 01743246 269 397 1 1
LOFTY HEIGHTS LT 1Al 01741134 0 10 4
LOFTY HEIGHTS LT 1A1 01741134 10 107 1 1
LOFTY HEIGHTS LT 2A 01741122 0 7 4
LOFTY HEIGHTS LT 2A 01741122 7 209 1 1
MORINO LT 1 01742126 0 8 3
MORINO LT 1 01742126 8 24 7
MORINO LT 1 01742126 24 125 1
MORINO LT 1 01742126 125 130 1 1
MORINO LT 1 01742126 130 235 1
MORINO LT 1 01742126 235 241 1 1
MORINO LT 1 01742126 241 265 1
MORINO LT 2 01742125 0 16 4
MORINO LT 2 01742125 16 32 2
MORINO LT 2 01742125 32 285 1
MORINO LT 2 01742125 285 286 1 1
MORINO LT 2 01742125 286 479 1
MORINO LT 2 01742125 479 490 1 1
MOUNTAIN PARK ESTATES #2 |BLK 2LT 2 01702202 0 30 4
MOUNTAIN PARK ESTATES #2 [BLK 2LT 2 01702202 30 240 4
MOUNTAIN PARK ESTATES #2 |BLK 2LT 2 01702202 240 325 1
MOUNTAIN PARK ESTATES #2 [BLK 2LT 2 01702202 325 345 1 1
MOUNTAIN PARK ESTATES #2 |BLK 2LT 2 01702202 345 385 1
MOUNTAIN PARK ESTATES #2 [BLK 2LT 2 01702202 385 405 1 1
MOUNTAIN PARK ESTATES #2 |BLK 2LT 5 01702205 0 30 4
MOUNTAIN PARK ESTATES #2 [BLK 2LT 5 01702205 30 35 2
MOUNTAIN PARK ESTATES #2 |BLK 2LT 5 01702205 35 55 4
MOUNTAIN PARK ESTATES #2 [BLK 2LT 5 01702205 55 61 2 2
MOUNTAIN PARK ESTATES #2 |BLK 2LT 5 01702205 61 76 2
MOUNTAIN PARK ESTATES #2 [BLK 2LT 5 01702205 76 175 1 1
MOUNTAIN PARK ESTATES #2 |BLK 2LT 6 01702206 0 90 4
MOUNTAIN PARK ESTATES #2 [BLK 2LT 6 01702206 90 130 1
MOUNTAIN PARK ESTATES #2 |BLK 2LT 6 01702206 130 200 1 1
MOUNTAIN PARK ESTATES #2 [BLK 2LT 7 01702207 0 135 4
MOUNTAIN PARK ESTATES #2 |BLK 2LT 7 01702207 135 530 1 1
MOUNTAIN PARK ESTATES #2 [BLK 2LT 8 01702208 0 11 2
MOUNTAIN PARK ESTATES #2 |BLK 2LT 8 01702208 11 28 4
MOUNTAIN PARK ESTATES #2 [BLK 2LT 8 01702208 28 38 2
MOUNTAIN PARK ESTATES #2 |BLK 2LT 8 01702208 38 410 1 1
MOUNTAIN PARK ESTATES #2 [BLK 2LT 9 01702209 0 285 4
MOUNTAIN PARK ESTATES #2 |[BLK 2LT 9 01702209 285 290 2 2
MOUNTAIN PARK ESTATES #2 [BLK 2LT 11 01702211 0 209 4
MOUNTAIN PARK ESTATES #2 |BLK 2 LT 11 01702211 209 210 3 3
MOUNTAIN PARK ESTATES #2 [BLK 2LT 11 01702211 210 215 4

Note:
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Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type
MOUNTAIN PARK ESTATES #2 [BLK 2LT 11 01702211 215 216 3 3
MOUNTAIN PARK ESTATES #2 |BLK 2 LT 11 01702211 216 224 4
MOUNTAIN PARK ESTATES #2 [BLK 2LT 11 01702211 224 225 3 3
MOUNTAIN PARK ESTATES #2 |BLK 2 LT 12 01702212 0 15 4
MOUNTAIN PARK ESTATES #2 [BLK 2LT 12 01702212 15 22 5
MOUNTAIN PARK ESTATES #2 |BLK 2 LT 12 01702212 22 35 4
MOUNTAIN PARK ESTATES #2 [BLK 2LT 12 01702212 35 50 2
MOUNTAIN PARK ESTATES #2 |BLK 2 LT 12 01702212 50 75 3
MOUNTAIN PARK ESTATES #2 [BLK 2LT 12 01702212 75 95 4
MOUNTAIN PARK ESTATES #2 |BLK 2 LT 12 01702212 95 109 3
MOUNTAIN PARK ESTATES #2 [BLK 2LT 12 01702212 109 189 4
MOUNTAIN PARK ESTATES #2 |BLK 2 LT 12 01702212 189 220 3
MOUNTAIN PARK ESTATES #2 [BLK 2LT 12 01702212 220 225 3 3
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 2 01702214 0 63 4
MOUNTAIN PARK ESTATES #2 [BLK 3LT 2 01702214 63 64 4 4
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 2 01702214 64 93 4
MOUNTAIN PARK ESTATES #2 [BLK 3LT 2 01702214 93 318 1
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 2 01702214 318 322 1 1
MOUNTAIN PARK ESTATES #2 [BLK 3LT 2 01702214 322 325 1
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 3 01702215 0 42 4
MOUNTAIN PARK ESTATES #2 [BLK 3LT 3 01702215 42 44 2
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 3 01702215 65 66 2 2
MOUNTAIN PARK ESTATES #2 [BLK 3LT 3 01702215 66 90 1 1
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 3 01702215 90 125 1
MOUNTAIN PARK ESTATES #2 [BLK 3LT 3 01702215 215 225 1 1
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 4 01702216 0 74 4
MOUNTAIN PARK ESTATES #2 [BLK 3LT 4 01702216 74 118 4
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 4 01702216 118 298 1 1
MOUNTAIN PARK ESTATES #2 [BLK 3LT 5 01702217 0 20 2
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 5 01702217 20 30 2 2
MOUNTAIN PARK ESTATES #2 [BLK 3LT 5 01702217 31 63 8
MOUNTAIN PARK ESTATES #2 |BLK 3LT 5 01702217 63 70 6
MOUNTAIN PARK ESTATES #2 [BLK 3LT 5 01702217 70 85 2 2
MOUNTAIN PARK ESTATES #2 |BLK 3LT 5 01702217 86 120 5
MOUNTAIN PARK ESTATES #2 [BLK 3LT 5 01702217 121 130 2 2
MOUNTAIN PARK ESTATES #2 |BLK 3LT 5 01702217 131 305 1 1
MOUNTAIN PARK ESTATES #2 [BLK 3LT 6 01702218 0 98 4
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 6 01702218 98 145 2
MOUNTAIN PARK ESTATES #2 [BLK 3LT 6 01702218 145 149 1
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 6 01702218 149 238 1 1
MOUNTAIN PARK ESTATES #2 [BLK 3LT 6 01702218 238 340 1 1
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 8 01702220 0 24 4
MOUNTAIN PARK ESTATES #2 [BLK 3LT 8 01702220 24 78 2
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 8 01702220 78 130 4
MOUNTAIN PARK ESTATES #2 [BLK 3LT 8 01702220 130 180 4
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 8 01702220 180 240 1
MOUNTAIN PARK ESTATES #2 [BLK 3LT 8 01702220 240 280 1 1
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 10 01702222 0 231 4
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 10 01702222 231 236 3
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 10 01702222 236 240 2 2
MOUNTAIN PARK ESTATES #2 [BLK 3LT 12 01702224 0 33 4
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 12 01702224 33 90 2
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 12 01702224 90 155 2
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 12 01702224 155 220 4
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 12 01702224 220 249 3 3
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 12 01702224 249 251 2 2
MOUNTAIN PARK ESTATES #2 [BLK 3LT 14 01702226 0 15 4
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 14 01702226 15 65 3
MOUNTAIN PARK ESTATES #2 [BLK 3LT 14 01702226 65 192 4
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 14 01702226 192 196 4
MOUNTAIN PARK ESTATES #2 [BLK 3LT 14 01702226 196 200 3 3
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 15 01702227 0 15 4
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 15 01702227 15 40 3
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 15 01702227 40 45 5
MOUNTAIN PARK ESTATES #2 [BLK 3LT 15 01702227 45 70 3
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 15 01702227 70 238 4
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 15 01702227 238 245 2 2
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 15 01702227 245 250 1
MOUNTAIN PARK ESTATES #2 [BLK 3LT 16 01702228 0 18 4

Note:
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Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 16 01702228 18 82 3
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 16 01702228 82 118 4
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 16 01702228 118 119 5
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 16 01702228 119 200 4
MOUNTAIN PARK ESTATES #2 [BLK 3LT 16 01702228 200 240 3 3
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 19 01702231 0 186 4
MOUNTAIN PARK ESTATES #2 [BLK 3LT 19 01702231 186 545 1 1
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 20 01702232 0 51 3
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 20 01702232 51 79 5
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 20 01702232 79 112 4
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 20 01702232 112 124 4 4
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 20 01702232 124 137 4
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 20 01702232 137 151 4 4
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 20 01702232 151 547 1
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 22 01702234 0 44 2
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 22 01702234 44 47 2 2
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 22 01702234 47 100 2
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 22 01702234 100 300 1 1
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 24 01702236 0 47 4
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 24 01702236 47 65 4
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 24 01702236 65 77 1
MOUNTAIN PARK ESTATES #2 |BLK 3 LT 24 01702236 77 98 1 1
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 24 01702236 98 158 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 1 1702301 0 24 6
MOUNTAIN PARK ESTATES #2 [BLK 4LT 1 1702301 24 56 4
MOUNTAIN PARK ESTATES #2 |BLK 4LT 1 1702301 56 185 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 1 1702301 185 190 1 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 1 1702301 190 225 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 1 1702301 225 230 1 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 1 1702301 230 240 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 1 1702301 240 250 1 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 1 1702301 250 270 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 1 1702301 270 280 1 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 1 1702301 280 360 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 2 01702302 0 12 2
MOUNTAIN PARK ESTATES #2 |BLK 4LT 2 01702302 12 14 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 2 01702302 14 52 4
MOUNTAIN PARK ESTATES #2 |BLK 4LT 2 01702302 52 57 4 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 2 01702302 57 185 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 2 01702302 185 190 1 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 2 01702302 190 225 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 2 01702302 225 230 1 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 2 01702302 230 240 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 2 01702302 240 250 1 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 2 01702302 250 270 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 2 01702302 270 280 1 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 2 01702302 280 360 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 3 01702303 2 25 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 3 01702303 25 35 5
MOUNTAIN PARK ESTATES #2 |BLK 4LT 3 01702303 35 43 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 3 01702303 43 56 4
MOUNTAIN PARK ESTATES #2 |BLK 4LT 3 01702303 56 65 2 2
MOUNTAIN PARK ESTATES #2 [BLK 4LT 4 01702304 0 22 2
MOUNTAIN PARK ESTATES #2 |BLK 4LT 4 01702304 22 41 5 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 4 01702304 42 53 2 2
MOUNTAIN PARK ESTATES #2 |BLK 4LT 4 01702304 53 62 1 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 5 01702305 0 20 2
MOUNTAIN PARK ESTATES #2 |BLK 4LT 5 01702305 21 33 5 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 5 01702305 33 60 8
MOUNTAIN PARK ESTATES #2 |BLK 4LT 5 01702305 60 72 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 5 01702305 72 88 8
MOUNTAIN PARK ESTATES #2 |BLK 4LT 5 01702305 88 110 5 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 5 01702305 110 128 6
MOUNTAIN PARK ESTATES #2 |BLK 4LT 5 01702305 128 140 3 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 6 01702306 0 11 2
MOUNTAIN PARK ESTATES #2 |BLK 4LT 6 01702306 11 20 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 6 01702306 20 25 2
MOUNTAIN PARK ESTATES #2 |BLK 4LT 6 01702306 25 83 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 6 01702306 83 125 7
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Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type
MOUNTAIN PARK ESTATES #2 [BLK 4LT 6 01702306 125 155 6
MOUNTAIN PARK ESTATES #2 |BLK 4LT 6 01702306 155 175 2 2
MOUNTAIN PARK ESTATES #2 [BLK 4LT 7 01702307 0 24 8
MOUNTAIN PARK ESTATES #2 |BLK 4LT 7 01702307 24 119 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 7 01702307 119 120 4 4
MOUNTAIN PARK ESTATES #2 |BLK 4LT 7 01702307 120 122 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 7 01702307 122 123 4 4
MOUNTAIN PARK ESTATES #2 |BLK 4LT 7 01702307 123 171 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 7 01702307 171 178 4 4
MOUNTAIN PARK ESTATES #2 |BLK 4LT 7 01702307 178 190 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 7 01702307 190 221 4 4
MOUNTAIN PARK ESTATES #2 |BLK 4LT 7 01702307 221 245 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 7 01702307 245 260 1
MOUNTAIN PARK ESTATES #2 |BLK 4LT 8 01702308 0 25 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 8 01702308 25 50 4
MOUNTAIN PARK ESTATES #2 |BLK 4LT 8 01702308 50 75 2
MOUNTAIN PARK ESTATES #2 [BLK 4LT 8 01702308 75 92 3
MOUNTAIN PARK ESTATES #2 |BLK 4LT 8 01702308 92 99 5 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 9 01702309 0 25 3
MOUNTAIN PARK ESTATES #2 |BLK 4LT 9 01702309 25 50 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 9 01702309 50 75 2
MOUNTAIN PARK ESTATES #2 |BLK 4LT 9 01702309 75 90 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 9 01702309 90 98 5 5
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 0 6 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 6 8 5 5
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 8 16 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 16 36 5
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 36 54 2
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 54 65 3
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 65 74 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 74 75 2 2
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 75 100 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 100 101 3 3
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 101 120 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 120 125 5
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 125 131 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 131 140 3 3
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 140 150 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 150 156 2 2
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 156 175 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 175 186 2
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 186 204 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 204 214 5
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 15 01702315 214 218 3 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 218 225 2
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 18 01702318 0 45 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 18 01702318 45 58 4 4
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 18 01702318 58 135 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 18 01702318 135 155 4 4
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 18 01702318 155 195 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 18 01702318 195 198 4 4
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 18 01702318 198 201 3 3
MOUNTAIN PARK ESTATES #2 [BLK 4LT 19 01702319 0 15 4
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 19 01702319 15 23 5 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 19 01702319 24 30 2
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 19 01702319 30 60 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 19 01702319 60 75 4
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 19 01702319 76 81 5
MOUNTAIN PARK ESTATES #2 [BLK 4LT 19 01702319 81 83 2 2
MOUNTAIN PARK ESTATES #2 |BLK 4LT 20 01702320 0 21 4
MOUNTAIN PARK ESTATES #2 [BLK 4 LT 20 01702320 21 26 4 4
MOUNTAIN PARK ESTATES #2 |BLK 4LT 20 01702320 26 35 4
MOUNTAIN PARK ESTATES #2 [BLK 4 LT 20 01702320 35 65 3
MOUNTAIN PARK ESTATES #2 |BLK 4LT 20 01702320 65 78 7 7
MOUNTAIN PARK ESTATES #2 [BLK 4 LT 20 01702320 78 81 2 2
MOUNTAIN PARK ESTATES #2 |BLK 4LT 21 01702321 0 21 2
MOUNTAIN PARK ESTATES #2 [BLK 4LT 21 01702321 21 25 2 2
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 21 01702321 25 34 4
MOUNTAIN PARK ESTATES #2 [BLK 4LT 21 01702321 34 64 3

Note:
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Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type
MOUNTAIN PARK ESTATES #2 [BLK 4LT 21 01702321 64 80 7 7
MOUNTAIN PARK ESTATES #2 |BLK 4LT 21 01702321 80 85 2 2
MOUNTAIN PARK ESTATES #2 [BLK 4 LT 22 01702322 0 78 4
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 22 01702322 78 80 7 7
MOUNTAIN PARK ESTATES #2 [BLK 4LT 22 01702322 80 95 4
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 22 01702322 95 113 2
MOUNTAIN PARK ESTATES #2 [BLK 4 LT 22 01702322 113 120 1
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 22 01702322 120 300 1 1
MOUNTAIN PARK ESTATES #2 [BLK 4LT 22 01702322 300 400 1 1
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 23 01702323 0 12 6
MOUNTAIN PARK ESTATES #2 [BLK 4 LT 23 01702323 12 55 4
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 23 01702323 55 73 3
MOUNTAIN PARK ESTATES #2 [BLK 4 LT 23 01702323 73 93 4
MOUNTAIN PARK ESTATES #2 |BLK 4 LT 23 01702323 93 220 1 1
MOUNTAIN PARK ESTATES #2 [BLK 5LT 4 01702328 0 79 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 4 01702328 79 83 4 4
MOUNTAIN PARK ESTATES #2 [BLK 5LT 4 01702328 83 88 3 3
MOUNTAIN PARK ESTATES #2 |BLK 5LT 5 01702329 0 16 3
MOUNTAIN PARK ESTATES #2 [BLK 5LT 5 01702329 16 39 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 5 01702329 39 63 2
MOUNTAIN PARK ESTATES #2 [BLK 5LT 5 01702329 63 81 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 5 01702329 81 83 5 5
MOUNTAIN PARK ESTATES #2 [BLK 5LT 5 01702329 83 84 2 2
MOUNTAIN PARK ESTATES #2 |BLK 5LT 6 01702330 0 8 2
MOUNTAIN PARK ESTATES #2 [BLK 5LT 6 01702330 8 42 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 6 01702330 42 69 3
MOUNTAIN PARK ESTATES #2 [BLK 5LT 6 01702330 69 72 6 6
MOUNTAIN PARK ESTATES #2 |BLK 5LT 6 01702330 72 76 4
MOUNTAIN PARK ESTATES #2 [BLK 5LT 6 01702330 76 78 4 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 7 01702331 0 69 4
MOUNTAIN PARK ESTATES #2 [BLK 5LT 7 01702331 69 72 2 2
MOUNTAIN PARK ESTATES #2 |BLK 5LT 9 01702333 0 15 7
MOUNTAIN PARK ESTATES #2 [BLK 5LT 9 01702333 15 67 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 9 01702333 67 70 3 3
MOUNTAIN PARK ESTATES #2 [BLK 5LT 9 01702333 70 74 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 9 01702333 74 75 5 5
MOUNTAIN PARK ESTATES #2 [BLK 5LT 9 01702333 75 81 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 9 01702333 81 86 3 3
MOUNTAIN PARK ESTATES #2 [BLK 5LT 9 01702333 86 195 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 9 01702333 195 215 1 1
MOUNTAIN PARK ESTATES #2 [BLK 5LT 10 01702334 0 70 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 10 01702334 70 71 5 5
MOUNTAIN PARK ESTATES #2 [BLK 5LT 10 01702334 71 230 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 10 01702334 230 231 3 3
MOUNTAIN PARK ESTATES #2 [BLK 5LT 10 01702334 231 240 4 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 10 01702334 240 242 3 3
MOUNTAIN PARK ESTATES #2 [BLK 5LT 11 01702335 0 74.6 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 11 01702335 74.6 75 4 4
MOUNTAIN PARK ESTATES #2 [BLK 5LT 11 01702335 75 94 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 11 01702335 94 100 3 3
MOUNTAIN PARK ESTATES #2 [BLK 5LT 11 01702335 100 106 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 11 01702335 106 108 4 4
MOUNTAIN PARK ESTATES #2 [BLK 5LT 11 01702335 108 114 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 11 01702335 114 114.6 4 4
MOUNTAIN PARK ESTATES #2 [BLK 5LT 11 01702335 114.6 194 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 11 01702335 194 215 4 4
MOUNTAIN PARK ESTATES #2 [BLK 5LT 11 01702335 215 225 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 11 01702335 225 238 3 3
MOUNTAIN PARK ESTATES #2 [BLK 5LT 11 01702335 238 248 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 11 01702335 248 252 1 1
MOUNTAIN PARK ESTATES #2 [BLK 5LT 12 01702336 0 60 4
MOUNTAIN PARK ESTATES #2 |BLK 5LT 12 01702336 60 63 5 5
MOUNTAIN PARK ESTATES #2 [BLK 5LT 12 01702336 63 65 3 3
MOUNTAIN PARK ESTATES #2 |BLK 5LT 12 01702336 65 72 4
MOUNTAIN PARK ESTATES #2 [BLK 6LT 1 01743205 0 40 4
MOUNTAIN PARK ESTATES #2 |[BLK 6LT 1 01743205 40 42 5 5
MOUNTAIN PARK ESTATES #2 [BLK 6LT 1 01743205 42 58 4
MOUNTAIN PARK ESTATES #2 |[BLK 6LT 1 01743205 58 63 4 4
MOUNTAIN PARK ESTATES #2 [BLK 6LT 1 01743205 63 70 4

Note:
1) Lithologic Interpretations from DNR and DHHS database
and file well logs - March, 1999 8



Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type

MOUNTAIN PARK ESTATES #2 [BLK 6LT 1 01743205 70 73 8

MOUNTAIN PARK ESTATES #2 |BLK 6LT 1 01743205 73 91 4

MOUNTAIN PARK ESTATES #2 [BLK 6LT 1 01743205 91 137 1

MOUNTAIN PARK ESTATES #2 |BLK 6LT 2 01743204 0 36 4

MOUNTAIN PARK ESTATES #2 [BLK 6LT 2 01743204 36 38 5 5
MOUNTAIN PARK ESTATES #2 |BLK 6LT 2 01743204 38 42 4

MOUNTAIN PARK ESTATES #2 [BLK 6LT 2 01743204 42 47 3

MOUNTAIN PARK ESTATES #2 |BLK 6LT 2 01743204 47 48 6 6
MOUNTAIN PARK ESTATES #2 [BLK 6LT 2 01743204 48 57 4

MOUNTAIN PARK ESTATES #2 |BLK 6LT 2 01743204 57 53 1 1
MOUNTAIN PARK ESTATES #2 [BLK 6LT 2 01743204 58 104 1

MOUNTAIN PARK ESTATES #2 |BLK 6LT 3 01743203 0 60 4

MOUNTAIN PARK ESTATES #2 [BLK 6LT 3 01743203 60 62 1 1
MOUNTAIN PARK ESTATES #2 |BLK 6LT 3 01743203 62 100 1 1
MOUNTAIN PARK ESTATES #2 [BLK 6LT 4 01743202 0 67 4

MOUNTAIN PARK ESTATES #2 |BLK 6LT 4 01743202 67 68 5 5
MOUNTAIN PARK ESTATES #2 [BLK 6LT 4 01743202 68 90 1

MOUNTAIN PARK ESTATES #2 |BLK 6LT 5 01743201 0 70 4

MOUNTAIN PARK ESTATES #2 [BLK 6LT 5 01743201 70 71 5 5
MOUNTAIN PARK ESTATES #2 |BLK 6LT 5 01743201 71 98 1

MOUNTAIN PARK ESTATES #2 [BLK 7LT 1 01743215 0 34 4

MOUNTAIN PARK ESTATES #2 |BLK 7LT 1 01743215 34 145 3

MOUNTAIN PARK ESTATES #2 [BLK 7LT 1 01743215 145 171 4

MOUNTAIN PARK ESTATES #2 |BLK 7LT 1 01743215 171 196 2

MOUNTAIN PARK ESTATES #2 [BLK 7LT 1 01743215 196 199 2 2
MOUNTAIN PARK ESTATES #2 |BLK 7LT 1 01743215 199 239 1

MOUNTAIN PARK ESTATES #2 [BLK 7LT 1 01743215 239 358 1 1
MOUNTAIN PARK ESTATES #2 |BLK 7LT 2 01743214 0 8 8

MOUNTAIN PARK ESTATES #2 [BLK 7LT 2 01743214 8 24 3

MOUNTAIN PARK ESTATES #2 |BLK 7LT 2 01743214 24 27 5

MOUNTAIN PARK ESTATES #2 [BLK 7LT 2 01743214 27 41 2

MOUNTAIN PARK ESTATES #2 |BLK 7LT 2 01743214 41 46 8

MOUNTAIN PARK ESTATES #2 [BLK 7LT 2 01743214 46 123 1

MOUNTAIN PARK ESTATES #2 |BLK 7LT 2 01743214 123 125 1 1
MOUNTAIN PARK ESTATES #2 [BLK 7LT 2 01743214 125 140 1

MOUNTAIN PARK ESTATES #2 |BLK 7LT 3 01743213 0 8 6

MOUNTAIN PARK ESTATES #2 [BLK 7LT 3 01743213 8 32 3

MOUNTAIN PARK ESTATES #2 |BLK 7LT 3 01743213 32 35 5

MOUNTAIN PARK ESTATES #2 [BLK 7LT 3 01743213 35 43 2

MOUNTAIN PARK ESTATES #2 |BLK 7LT 3 01743213 43 128 1 1
MOUNTAIN PARK ESTATES #2 [BLK 7LT 4 01743212 0 44 4

MOUNTAIN PARK ESTATES #2 |BLK 7LT 4 01743212 44 165 1

MOUNTAIN PARK ESTATES #2 [BLK 7LT 4 01743212 165 177 1 1
MOUNTAIN PARK ESTATES #2 |BLK 7LT 4 01743212 177 185

MOUNTAIN PARK ESTATES #2 [BLK 7LT 6 01743210 0 27 4

MOUNTAIN PARK ESTATES #2 |BLK 7LT 6 01743210 27 67 2

MOUNTAIN PARK ESTATES #2 [BLK 7LT 6 01743210 67 115 1

MOUNTAIN PARK ESTATES #2 |BLK 7LT 6 01743210 115 160 1 1
MOUNTAIN PARK ESTATES #2 [BLK 7LT 8 01743208 0 59 4

MOUNTAIN PARK ESTATES #2 |BLK 7LT 8 01743208 59 60 4 4
MOUNTAIN PARK ESTATES #2 [BLK 7LT 8 01743208 60 65 4

MOUNTAIN PARK ESTATES #2 |BLK 7LT 8 01743208 65 68 1

MOUNTAIN PARK ESTATES #2 [BLK 7LT 8 01743208 68 184 1 1
MOUNTAIN PARK ESTATES #2 |BLK 7LT 9 01743207 0 58 4

MOUNTAIN PARK ESTATES #2 [BLK 7LT 9 01743207 58 64 1

MOUNTAIN PARK ESTATES #2 |BLK 7LT 9 01743207 64 150 1 1
MOUNTAIN PARK ESTATES #2 [BLK 7LT 10 01743206 0 54 4

MOUNTAIN PARK ESTATES #2 |BLK 7 LT 10 01743206 54 56 7

MOUNTAIN PARK ESTATES #2 [BLK 7LT 10 01743206 56 59 2 2
MOUNTAIN PARK ESTATES #2 |BLK 7 LT 10 01743206 59 170 1

MOUNTAIN PARK ESTATES #2 [BLK 8LT 5 01743221 0 100 4

MOUNTAIN PARK ESTATES #2 |BLK 8LT 5 01743221 100 110 3

MOUNTAIN PARK ESTATES #2 [BLK 8LT 5 01743221 110 113 7

MOUNTAIN PARK ESTATES #2 |BLK 8LT 5 01743221 113 123 4

MOUNTAIN PARK ESTATES #2 [BLK 8LT 5 01743221 123 130 6

MOUNTAIN PARK ESTATES #2 |BLK 8LT 5 01743221 130 137 3

MOUNTAIN PARK ESTATES #2 [BLK 8LT 5 01743221 137 158 4

MOUNTAIN PARK ESTATES #2 |BLK 8LT 5 01743221 158 210 1

MOUNTAIN PARK ESTATES #2 [BLK 8LT 5 01743221 210 215 1 1

Note:
1) Lithologic Interpretations from DNR and DHHS database
and file well logs - March, 1999 9



Note:

Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type
MOUNTAIN PARK ESTATES #2 [BLK 8LT 5 01743221 215 230 1
MOUNTAIN PARK ESTATES #2 |BLK 8LT 5 01743221 230 400 1 1
MOUNTAIN PARK ESTATES #2 [BLK 8LT 6 01743220 0 13 4
MOUNTAIN PARK ESTATES #2 |BLK 8LT 6 01743220 13 18 3
MOUNTAIN PARK ESTATES #2 [BLK 8LT 6 01743220 18 38 4
MOUNTAIN PARK ESTATES #2 |BLK 8LT 6 01743220 38 273 1 1
MOUNTAIN PARK ESTATES #2 [BLK 8LT 7 01743219 0 10 4
MOUNTAIN PARK ESTATES #2 |BLK 8LT 7 01743219 10 23 3
MOUNTAIN PARK ESTATES #2 [BLK 8LT 7 01743219 23 25 6
MOUNTAIN PARK ESTATES #2 |BLK 8LT 7 01743219 25 41 4
MOUNTAIN PARK ESTATES #2 [BLK 8LT 7 01743219 41 215 1 1
MOUNTAIN PARK ESTATES #2 |BLK 8LT 8 01743218 0 20 3
MOUNTAIN PARK ESTATES #2 [BLK 8LT 8 01743218 20 45 4
MOUNTAIN PARK ESTATES #2 |BLK 8LT 8 01743218 45 50 3 3
MOUNTAIN PARK ESTATES #2 [BLK 8LT 8 01743218 50 364 1
MOUNTAIN PARK ESTATES #2 |BLK 8LT 8 01743218 364 365 1 1
MOUNTAIN PARK ESTATES #2 [BLK 8LT 8 01743218 365 418 1
MOUNTAIN PARK ESTATES #2 |BLK 8LT 9 01743217 0 18 3
MOUNTAIN PARK ESTATES #2 [BLK 8LT 9 01743217 18 50 4
MOUNTAIN PARK ESTATES #2 |BLK 8LT 9 01743217 50 320 1
MOUNTAIN PARK ESTATES #2 [BLK 8LT 9 01743217 320 321 1 1
MOUNTAIN PARK ESTATES #2 |BLK 8LT 9 01743217 320 379 1
MOUNTAIN PARK ESTATES #2 [BLK 8LT 10 01743216 0 28 4
MOUNTAIN PARK ESTATES #2 |BLK 8 LT 10 01743216 28 165 1
MOUNTAIN PARK ESTATES #2 [BLK 8LT 10 01743216 165 175 1 1
MOUNTAIN SHADOWS BLK 1LT 2 01740116 0 40 4
MOUNTAIN SHADOWS BLK 1LT 2 01740116 40 165 1 1
MOUNTAIN SHADOWS BLK 1LT 3 01740115 0 14 4
MOUNTAIN SHADOWS BLK 1LT 3 01740115 14 73 1
MOUNTAIN SHADOWS BLK 1LT 3 01740115 73 88 1 1
MOUNTAIN SHADOWS BLK 1LT 6 01740112 0 2 4
MOUNTAIN SHADOWS BLK 1LT 6 01740112 2 330 1 1
MOUNTAIN SHADOWS BLK 1LT 7 01740111 0 36 4
MOUNTAIN SHADOWS BLK 1LT 7 01740111 36 110 1 1
MOUNTAIN SHADOWS BLK 1LT 8 01740110 0 16 3
MOUNTAIN SHADOWS BLK 1LT 8 01740110 16 120 1 1
MOUNTAIN SHADOWS BLK 1LT 9 01740109 0 13 4
MOUNTAIN SHADOWS BLK 1LT 9 01740109 13 304 1 1
MOUNTAIN SHADOWS BLK 1LT 10 01740108 0 18 4
MOUNTAIN SHADOWS BLK 1LT 10 01740108 18 268 1 1
MOUNTAIN SHADOWS BLK 1LT 11 01740107 0 19 4
MOUNTAIN SHADOWS BLK 1LT 11 01740107 19 243 1 1
MOUNTAIN SHADOWS BLK 2LT 2 01740119 0 7 4
MOUNTAIN SHADOWS BLK 2LT 2 01740119 7 132 1 1
MOUNTAIN SHADOWS BLK 2LT 3 01740118 0 5 2
MOUNTAIN SHADOWS BLK 2LT 3 01740118 5 125 1 1
NULUKATAK LT 3 01701343 0 42 4
NULUKATAK LT 3 01701343 42 185 1 1
NULUKATAK LT 4 01701342 0 66 4
NULUKATAK LT 4 01701342 66 68 3 3
NULUKATAK LT 4 01701342 68 310 1 1
NULUKATAK LT 5 01701341 0 110 3
NULUKATAK LT 5 01701341 110 475 4 4
RANDOM HEIGHTS LT 3 01741107 0 1 2
RANDOM HEIGHTS LT 3 01741107 1 275 1 1
RANDOM HEIGHTS LT 4 01741108 0 17 3
RANDOM HEIGHTS LT 4 01741108 17 125 1 1
SPENDLOVE VIEW HEIGHTS #2 [BLK 4 LT 5 01740130 0 23 3
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 5 01740130 23 70 2
SPENDLOVE VIEW HEIGHTS #2 |[BLK 4LT 5 01740130 70 71 6
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 5 01740130 71 101 1 1
SPENDLOVE VIEW HEIGHTS #3 |[BLK 5LT 1 01740152 0 16 4
SPENDLOVE VIEW HEIGHTS #3 |BLK 5LT 1 01740152 16 165 1 1
SPENDLOVE VIEW HEIGHTS #3 |[BLK 5LT 2 01740153 0 27 4
SPENDLOVE VIEW HEIGHTS #3 |BLK 5LT 2 01740153 27 160 1 1
STELIOES LT 1 01742232 0 24 4
STELIOES LT 1 01742232 24 348 1 1
STELIOES LT 2 01742233 0 19 4
STELIOES LT 2 01742233 19 225 1 1
1) Lithologic Interpretations from DNR and DHHS database 10

and file well logs - March, 1999




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot Parcel ID | Start Depth (ft.)| End Depth (ft.) | Lithologic Type| Aquifer Type
STELIOES LT 4 01742235 0 16 4
STELIOES LT 4 01742235 16 430 1 1
STEVAHN BLK 1LT 1A 01742208 0 20 4
STEVAHN BLK 1LT 1A 01742208 20 320 1 1
STEVAHN BLK 1LT 2A 01742209 0 19 4
STEVAHN BLK 1LT 2A 01742209 19 40 1 1
STEVAHN BLK 1LT 2A 01742209 40 49 1
STEVAHN BLK 2LT 3 01742227 0 34 4
STEVAHN BLK 2LT 3 01742227 34 188 1
STEVAHN BLK 2LT 3 01742227 188 194 1 1
STEVAHN BLK 2LT 3 01742227 194 242 1
STEVAHN BLK 2LT 3 01742227 242 248 1 1
STEVAHN BLK 2LT 3 01742227 248 255 1
STRUEMPLER LT 2 01742115 0 17 4
STRUEMPLER LT 2 01742115 17 175 1 1
SUN SHINE ACRES LT 1 01740135 0 22 4
SUN SHINE ACRES LT 1 01740135 22 250 1 1
SUN SHINE ACRES LT 2 01740136 0 16 4
SUN SHINE ACRES LT 2 01740136 16 234 1
SUN SHINE ACRES LT 2 01740136 234 382 1
SUN SHINE ACRES LT 2 01740136 382 530 1 1
SUN SHINE ACRES LT 3 01740137 0 17 4
SUN SHINE ACRES LT 3 01740137 17 320 1
SUN SHINE ACRES LT 3 01740137 320 326 1 1
SUN SHINE ACRES LT 3 01740137 326 338 1
SUN SHINE ACRES LT 3 01740137 338 342 1 1
SUN SHINE ACRES LT 3 01740137 342 350 1
SUN SHINE ACRES LT 4 01740138 0 18 4
SUN SHINE ACRES LT 4 01740138 18 331 1
SUN SHINE ACRES LT 4 01740138 331 350 1 1
SUN SHINE ACRES LT 4 01740138 350 415 1
SUN SHINE ACRES LT 4 01740138 415 435 1 1
SUN SHINE ACRES LT 4 01740138 435 446 1
SUN SHINE ACRES LT 4 01740138 446 459 1 1
T12N R3W SEC 25 E2SWA4SW4NE4 01740104 0 42 4
T12N R3W SEC 25 E2SW4SW4NE4 01740104 42 476 1 1
T12N R3W SEC 25 N2NWANWANEANWA | 01742205 0 5 4
T12N R3W SEC 25 N2NW4ANWANE4NW4 | 01742205 5 10 5
T12N R3W SEC 25 N2NWANWANEANWA | 01742205 10 16 4
T12N R3W SEC 25 N2NW4ANWANE4NW4 | 01742205 16 750 1 1
TALISMAN HEIGHTS LT 1 01701390 0 16 4
TALISMAN HEIGHTS LT 1 01701390 16 25 3
TALISMAN HEIGHTS LT 1 01701390 25 324 1 1
TALISMAN HEIGHTS LT 2 01701389 0 40 4
TALISMAN HEIGHTS LT 2 01701389 40 200 1 1
TALISMAN HEIGHTS LT 3 01701388 0 24 4
TALISMAN HEIGHTS LT 3 01701388 20 424 1 1
TOILSOME HILL LT 2 01741119 0 6 4
TOILSOME HILL LT 2 01741119 6 120 1
TOILSOME HILL LT 2 01741119 120 122 1 1
TOILSOME HILL LT 2 01741119 122 180 1
TOILSOME HILL LT 2 01741119 180 186 1 1
TOILSOME HILL LT 2 01741119 186 204 1
WALLNER LT 3 01742104 0 17 4
WALLNER LT 3 01742104 17 221 1 1
WINDCHIMES LT 3 01701403 0 20 2
WINDCHIMES LT 3 01701403 20 25 5 5
WINDCHIMES LT 3 01701403 25 51 6
WINDCHIMES LT 3 01701403 51 57 2 2
WOOLEVER BLK 1LT 1 01741112 0 10 4
WOOLEVER BLK 1LT 1 01741112 10 135 1 1
ZIRKEL LT 3 01742131 0 14 4
ZIRKEL LT 3 01742131 14 110 1
ZIRKEL LT 3 01742131 110 112 1 1
ZIRKEL LT 3 01742131 112 268 1
Note:
1) Lithologic Interpretations from DNR and DHHS database
and file well logs - March, 1999 11




Phase Il Local Wellhead and Aquifer Protection Program

Dearmoun Study Area Nitrate Data

Parcel Name Parcel Block/Lot Parcel ID Nitrate (mg/L) | Sample Date
ALPENBLICK LT 1A 01701404 3.4 Jun-90
ASPEN HIGHLANDS #1 BLK 1LT 2 01701326 5.8 Jul-90
ASPEN HIGHLANDS #1 BLK 1LT 3 01701327 2.1 Apr-88
ASPEN HIGHLANDS #1 BLK 1LT 4 01701328 1.5 May-88
ASPEN HIGHLANDS #1 BLK 1LT 7 01701318 1.4 Feb-92
ASPEN HIGHLANDS #1 BLK 1LT 8 01701319 1.1 Dec-88
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 1.4 Aug-91
ASPEN HIGHLANDS #1 BLK 1LT 10 01701321 2.9 Oct-95
ASPEN HIGHLANDS #1 BLK 1LT 10 01701321 4.3 Mar-91
ASPEN HIGHLANDS #1 BLK 1LT 12 01701323 4.7 Oct-98
ASPEN HIGHLANDS #1 BLK 1LT 12 01701323 4.5 Jun-93
ASPEN HIGHLANDS #2 BLK 2LT 1 01701333 1.2 Aug-94
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 7 Jan-92
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 4.6 Oct-87
ASPEN HIGHLANDS #2 BLK 2LT 8 01701337 4.5 Apr-97
ASPEN HIGHLANDS #3 BLK 3LT 6 01701380 0 Jul-91
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 6.8 Sep-96
ASPEN HIGHLANDS #3 BLK 3LT 8 01701378 3.2 Aug-94
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 5 Dec-96
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 4.8 Oct-93
ASPEN HIGHLANDS #3 BLK 3LT 11 01701375 1.2 Aug-97
ASPEN HIGHLANDS #3 BLK 3LT 11 01701375 1 Aug-94
ASPEN HIGHLANDS #3 BLK 3LT 11 01701375 1 Nov-92
ASPEN HIGHLANDS #3 BLK 3LT 11 01701375 0.75 Oct-87
BONNIE VIEW LT 1 01742210 3 Jul-96
BONNIE VIEW LT 5 01742214 2 May-89
BONNIE VIEW LT 7 01742216 0.4 Apr-88
BONNIE VIEW LT 14 01742223 0.8 Jan-92
BONNIE VIEW LT 15 01742224 2 May-90
BONNIE VIEW LT 15 01742224 1.9 Feb-90
ENGLE LT 1 01701350 6 Apr-94
ENGLE LT 2 01701348 0 Aug-96
FORELAND VIEW BLK 1LT 1 01740140 1 Mar-91
FORELAND VIEW BLK 1LT 3 01740143 4.3 Nov-95
FORELAND VIEW BLK 1LT 5 01740146 2.5 Jul-94
FORELAND VIEW BLK 1LT 6 01740147 4.4 Sep-92
FORELAND VIEW BLK 2LT 1 01740148 5.8 Jun-96
FORELAND VIEW BLK 2LT 1 01740148 9.1 Apr-88
FORELAND VIEW BLK 3LT 1 01740149 0.8 Jun-92
FROSTAD LT 2 01742128 0.8 Mar-89
FROSTAD LT 3 01742129 4.7 May-94
GARRETSON LT 1 01743238 0.2 Jun-93
GARRETSON LT 3 01743240 0 Jul-91
GARRETSON LT 4 01743241 0.1 Apr-92
GARRETSON LT 4 01743241 1.6 Jan-89
GARRETSON LT 5 01743242 5.9 Sep-95
GARRETSON LT 5 01743242 5.6 Jan-91
GARRETSON LT 6 01743243 0.3 Jul-93
GARRETSON LT 7 01743244 0 Nov-94
GOMBART LT 1 01740125 3.3 Jun-87
HAROLD MILLER LT 2 01743246 0.2 Oct-96

Note:

1) Nitrate data taken from nitrate database.
2) Parcels not listed do not have historic nitrate data.




Phase Il Local Wellhead and Aquifer Protection Program

Dearmoun Study Area Nitrate Data

Parcel Name Parcel Block/Lot Parcel ID Nitrate (mg/L) | Sample Date

KEMP LT 1 01701391 3.6 Jun-96
KEMP LT 2 01701392 3 Mar-96
KEMP LT 2 01701392 3.2 Jan-94
LOFTY HEIGHTS LT 1A1 01741134 5.7 Jun-97
LOFTY HEIGHTS LT 1A1 01741134 3.3 Dec-92
LOFTY HEIGHTS LT 1A1 01741134 2.5 Oct-89
LOFTY HEIGHTS LT 1A1 01741134 2.6 May-88
LOFTY HEIGHTS LT 2A 01741122 1.6 Dec-95
MORINO LT 1 01742126 1.6 Aug-89
MORINO LT 2 01742125 0.1 Nov-94
MOUNTAIN PARK ESTATES #2 [BLK 2LT 4 01702204 4.2 Oct-93
MOUNTAIN PARK ESTATES #2 [BLK 2LT 7 01702207 3.9 Aug-90
MOUNTAIN PARK ESTATES #2 [BLK 2LT 7 01702207 4.4 Feb-88
MOUNTAIN PARK ESTATES #2 |BLK 2 LT 11 01702211 1.3 Jul-98
MOUNTAIN PARK ESTATES #2 [BLK 3LT 1 01702213 6.4 Sep-92
MOUNTAIN PARK ESTATES #2 [BLK 3LT 3 01702215 3.2

MOUNTAIN PARK ESTATES #2 [BLK 3LT 4 01702216 3.45 Jan-95
MOUNTAIN PARK ESTATES #2 |BLK 3LT 5 01702217 1.1 Dec-98
MOUNTAIN PARK ESTATES #2 [BLK 3LT 6 01702218 1.7 Nov-87
MOUNTAIN PARK ESTATES #2 [BLK 3LT 7 01702219 0.85 Oct-93
MOUNTAIN PARK ESTATES #2 [BLK 3LT 8 01702220 3.1 May-88
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 10 01702222 3.01 Jul-97
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 13 01702225 1 Jun-96
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 15 01702227 3.5 Jul-97
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 15 01702227 4.2 Apr-94
MOUNTAIN PARK ESTATES #2 [BLK 3LT 16 01702228 3.8 Feb-94
MOUNTAIN PARK ESTATES #2 [BLK 3 LT 17 01702229 6.2 Sep-95
MOUNTAIN PARK ESTATES #2 [BLK 3LT 19 01702231 2 Jun-94
MOUNTAIN PARK ESTATES #2 [BLK 4LT 2 01702302 0.7 Oct-93
MOUNTAIN PARK ESTATES #2 [BLK 4LT 3 01702303 7.9 Feb-94
MOUNTAIN PARK ESTATES #2 |BLK 4LT 3 01702303 4 May-93
MOUNTAIN PARK ESTATES #2 [BLK 4LT 4 01702304 5.7 Feb-88
MOUNTAIN PARK ESTATES #2 |BLK 4LT 6 01702306 6.4 Jan-99
MOUNTAIN PARK ESTATES #2 [BLK 4LT 6 01702306 3.7 Jan-93
MOUNTAIN PARK ESTATES #2 |BLK 4LT 8 01702308 8.5 Mar-92
MOUNTAIN PARK ESTATES #2 [BLK 4LT 8 01702308 2 Oct-87
MOUNTAIN PARK ESTATES #2 |BLK 4LT 9 01702309 4.7 Dec-88
MOUNTAIN PARK ESTATES #2 [BLK 4LT 13 01702313 1.8 Aug-93
MOUNTAIN PARK ESTATES #2 |BLK 4LT 14 01702314 1.7 Jun-98
MOUNTAIN PARK ESTATES #2 [BLK 4LT 15 01702315 1.3 Nov-90
MOUNTAIN PARK ESTATES #2 |BLK 4LT 18 01702318 4.9 Feb-97
MOUNTAIN PARK ESTATES #2 [BLK 4 LT 18 01702318 4.4 May-95
MOUNTAIN PARK ESTATES #2 |BLK 4LT 18 01702318 2.6 Feb-88
MOUNTAIN PARK ESTATES #2 [BLK 4 LT 20 01702320 7.5 Jul-95
MOUNTAIN PARK ESTATES #2 |BLK 4LT 20 01702320 0.9 Sep-88
MOUNTAIN PARK ESTATES #2 [BLK 4 LT 23 01702323 2 Apr-90
MOUNTAIN PARK ESTATES #2 |BLK 4LT 24 01702324 2 Apr-90
MOUNTAIN PARK ESTATES #2 [BLK 5LT 1 01702325 0 Mar-93
MOUNTAIN PARK ESTATES #2 |BLK 5LT 2 01702326 6.9 Jun-97
MOUNTAIN PARK ESTATES #2 [BLK 5LT 2 01702326 5.8 Sep-92
MOUNTAIN PARK ESTATES #2 |BLK 5LT 2 01702326 5.8 Sep-92

Note:
1) Nitrate data taken from nitrate database.

2) Parcels not listed do not have historic nitrate data. 2




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Nitrate Data

Parcel Name Parcel Block/Lot Parcel ID Nitrate (mg/L) | Sample Date
MOUNTAIN PARK ESTATES #2 [BLK 5LT 4 01702328 0 Dec-93
MOUNTAIN PARK ESTATES #2 [BLK 5LT 4 01702328 0.8 Oct-92
MOUNTAIN PARK ESTATES #2 [BLK 5LT 5 01702329 4.8 Apr-88
MOUNTAIN PARK ESTATES #2 [BLK 5LT 6 01702330 4.4 Jan-90
MOUNTAIN PARK ESTATES #2 [BLK 5LT 6 01702330 2.9 Apr-88
MOUNTAIN PARK ESTATES #2 [BLK 5LT 8 01702332 4.8 Jan-99
MOUNTAIN PARK ESTATES #2 [BLK 5LT 10 01702334 3.9 Jan-95
MOUNTAIN PARK ESTATES #2 [BLK 5LT 11 01702335 1.1 Nov-93
MOUNTAIN PARK ESTATES #2 [BLK 6LT 1 01743205 6.3 Sep-94
MOUNTAIN PARK ESTATES #2 [BLK 6LT 1 01743205 3.8 Feb-92
MOUNTAIN PARK ESTATES #2 [BLK 6LT 3 01743203 1.3 May-97
MOUNTAIN PARK ESTATES #2 [BLK 6LT 3 01743203 2.2 Jun-92
MOUNTAIN PARK ESTATES #2 [BLK 6LT 3 01743203 3.2 Feb-92
MOUNTAIN PARK ESTATES #2 [BLK 6LT 4 01743202 5.6 Sep-94
MOUNTAIN PARK ESTATES #2 [BLK 7LT 3 01743213 0 Feb-97
MOUNTAIN PARK ESTATES #2 [BLK 7LT 3 01743213 0.1 Sep-91
MOUNTAIN PARK ESTATES #2 [BLK 7LT 5 01743211 Nov-93
MOUNTAIN PARK ESTATES #2 [BLK 7LT 8 01743208 1 Nov-95
MOUNTAIN PARK ESTATES #2 [BLK 7LT 9 01743207 0.4 Oct-96
MOUNTAIN PARK ESTATES #2 [BLK 7LT 9 01743207 0.3 Apr-95
MOUNTAIN PARK ESTATES #2 [BLK 7LT 9 01743207 0.3 Jun-89
MOUNTAIN PARK ESTATES #2 [BLK 8LT 2 01743224 3.1 Mar-94
MOUNTAIN PARK ESTATES #2 [BLK 8LT 3 01743223 0 Apr-92
MOUNTAIN PARK ESTATES #2 [BLK 8LT 4 01743222 0.1 Aug-97
MOUNTAIN PARK ESTATES #2 [BLK 8LT 4 01743222 0.1 Mar-93
MOUNTAIN PARK ESTATES #2 [BLK 8LT 6 01743220 4.4 Jan-89
MOUNTAIN PARK ESTATES #2 [BLK 8LT 7 01743219 6.2 Jul-88
MOUNTAIN PARK ESTATES #2 [BLK 8LT 8 01743218 0.4 Mar-94
MOUNTAIN PARK ESTATES #2 [BLK 8LT 9 01743217 1.3 May-96
MOUNTAIN PARK ESTATES #2 [BLK 8LT 9 01743217 1 Sep-93
MOUNTAIN PARK ESTATES #2 |BLK 8LT 10 01743216 2.75 Feb-97
MOUNTAIN PARK ESTATES #2 [BLK 8LT 10 01743216 4.9 May-93
MOUNTAIN SHADOWS BLK 1LT 2 01740116 4.4 Sep-92
MOUNTAIN SHADOWS BLK 1LT 8 01740110 7.9 Jul-94
MOUNTAIN SHADOWS BLK 1LT 8 01740110 8.4 Feb-94
MOUNTAIN SHADOWS BLK 1LT 8 01740110 8.7 May-90
MOUNTAIN SHADOWS BLK 1LT 10 01740108 0.2 Feb-90
MOUNTAIN SHADOWS BLK 2LT 2 01740119 5.3 Jul-95
MOUNTAIN SHADOWS BLK 2LT 2 01740119 7 Oct-87
MOUNTAIN SHADOWS BLK 2LT 3 01740118 8.2 Apr-88
NULUKATAK LT 4 01701342 2.8 Sep-87
NULUKATAK LT 5 01701341 0.5 Jul-96
SPENDLOVE VIEW HEIGHTS #2 [BLK 4LT 1 01740126 3.2 Apr-91
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 1 01740126 2.8 Sep-89
SPENDLOVE VIEW HEIGHTS #2 [BLK 4LT 1 01740126 3.3 Oct-88
SPENDLOVE VIEW HEIGHTS #2 |BLK 4 LT 2 01740133 2.6 Nov-94
SPENDLOVE VIEW HEIGHTS #2 [BLK 4LT 3 01740132 2.8 Feb-92
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 6 01740129 2.5 Nov-95
SPENDLOVE VIEW HEIGHTS #2 [BLK 4LT 7 01740128 3.2 Nov-95
SPENDLOVE VIEW HEIGHTS #3 |BLK 5LT 1 01740152 1.8 Aug-95
SPENDLOVE VIEW HEIGHTS #3 [BLK 5LT 1 01740152 0.6 Aug-89

Note:
1) Nitrate data taken from nitrate database.

2) Parcels not listed do not have historic nitrate data. 3




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Nitrate Data

Parcel Name Parcel Block/Lot Parcel ID Nitrate (mg/L) | Sample Date
SPENDLOVE VIEW HEIGHTS #3 |BLK 5LT 2 01740153 0.1 Feb-93
SPENDLOVE VIEW HEIGHTS #3 |BLK 5LT 2 01740153 0.1 Feb-91
STELIOES LT 4 01742235 3 Sep-93
STELIOES TR A 01742230 3.5 May-90
STEVAHN BLK 1LT 1A 01742208 0.2 Jun-94
STEVAHN BLK 1LT 1A 01742208 0 Jan-93
STEVAHN BLK 1LT 2A 01742209 2.2 Aug-93
STEVAHN BLK 1LT 2A 01742209 2.4 Nov-88
STRUEMPLER LT 2 01742115 0.3 Jul-93
SUN SHINE ACRES LT 1 01740135 0.4 Mar-94
SUN SHINE ACRES LT 1 01740135 0.7 Apr-91
SUN SHINE ACRES LT 2 01740136 1.1 Jul-93
SUN SHINE ACRES LT 3 01740137 0.9 Feb-89
T12N R3W SEC 25 E2NEANWANWANWSA 01742110 5.5 Jun-91
T12N R3W SEC 25 E2SWASWANE4 01740104 1.3 Feb-94
T12N R3W SEC 25 N2NWANWANE4ANW4 01742205 4.2 Feb-94
T12N R3W SEC 25 NWASE4ANWANE4 01741109 3.5 Jul-93
T12N R3W SEC 25 SW4 SE4 NW4 NW4 01742120 2.6 Jan-92
T12N R3W SEC 25 W2NEANWANWANWA  |01742107 0.1 Oct-96
TALISMAN HEIGHTS LT 1 01701390 2.4 Sep-98
TALISMAN HEIGHTS LT 2 01701389 1.5 Jan-90
TALISMAN HEIGHTS LT 3 01701388 1.6 May-89
TOILSOME HILL LT 1 01741120 4.8 Nov-89
TOILSOME HILL LT 1 01741120 3.7 Oct-89
TOILSOME HILL LT 2 01741119 2.2 Jun-94
WALLNER LT 3 01742104 4.1 Feb-95
ZIRKEL LT 3 01742131 0.2 Jun-91

Note:
1) Nitrate data taken from nitrate database.

2) Parcels not listed do not have historic nitrate data. 4




Phase Il Local Wellhead and Aquifer Protection Program

Dearmoun Study Area Septic Data

Parcel Name Parcel Block/Lot Parcel ID Septic Type Installation Date
ALPENBLICK LT 1A 01701404 2 May-83
ALPENBLICK LT 1B 01701405 2 Mar-74
ASPEN HIGHLANDS #1 BLK 1LT 2 01701326 2 Jul-90
ASPEN HIGHLANDS #1 BLK 1LT 3 01701327 2 Jul-85
ASPEN HIGHLANDS #1 BLK 1LT 4 01701328 2 Jun-88
ASPEN HIGHLANDS #1 BLK 1LT 5 01701334 2 Jul-74
ASPEN HIGHLANDS #1 BLK 1LT 6 01701328 2 Sep-81
ASPEN HIGHLANDS #1 BLK 1LT 7 01701318 1 Jun-92
ASPEN HIGHLANDS #1 BLK 1LT 7 01701318 2 Aug-73
ASPEN HIGHLANDS #1 BLK 1LT 8 01701319 2 Aug-84
ASPEN HIGHLANDS #1 BLK 1LT 9 01701320 2 Sep-81
ASPEN HIGHLANDS #1 BLK 1LT 10 01701321 2 Jul-75
ASPEN HIGHLANDS #1 BLK 1LT 11 01701322 2 Jul-77
ASPEN HIGHLANDS #1 BLK 1LT 12 01701323 2 Dec-92
ASPEN HIGHLANDS #1 BLK 1LT 13 01701324 2 May-74
ASPEN HIGHLANDS #2 BLK 2LT 1 01701333 2 Jun-74
ASPEN HIGHLANDS #2 BLK 2LT 5A 01701397 2 Oct-73
ASPEN HIGHLANDS #2 BLK 2LT 6A 01701396 2 Dec-86
ASPEN HIGHLANDS #2 BLK 2LT 8 01701337 2 Nov-96
ASPEN HIGHLANDS #2 BLK 2LT 10 01701395 2 Oct-70
ASPEN HIGHLANDS #2 BLK 2LT 12 01701374 2 Aug-83
ASPEN HIGHLANDS #3 BLK 3LT 2 01701384 2 Sep-78
ASPEN HIGHLANDS #3 BLK 3LT 4 01701382 2 Jun-78
ASPEN HIGHLANDS #3 BLK 3LT 4 01701382 2 Jun-90
ASPEN HIGHLANDS #3 BLK 3LT 5 01701381 2 Mar-79
ASPEN HIGHLANDS #3 BLK 3LT 6 01701380 2 Jun-88
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 2 Sep-96
ASPEN HIGHLANDS #3 BLK 3LT 7 01701379 2 May-79
ASPEN HIGHLANDS #3 BLK 3LT 8 01701378 2 Aug-94
ASPEN HIGHLANDS #3 BLK 3LT 8 01701378 2 Nov-96
ASPEN HIGHLANDS #3 BLK 3LT 9 01701377 2 Oct-78
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 2 Dec-96
ASPEN HIGHLANDS #3 BLK 3LT 10 01701376 2 Oct-79
ASPEN HIGHLANDS #3 BLK 3LT 11 01701375 2 Aug-87
ASPEN HIGHLANDS #3 BLK 3LT 12 01701374 2 Jun-83
ASPEN HIGHLANDS #3 BLK 3LT 13 01701373 2 Nov-83
BONNIE VIEW LT 1 01742210 2 Jun-96
BONNIE VIEW LT 1 01742210 2 Aug-71
BONNIE VIEW LT 2 01742211 2 Sep-83
BONNIE VIEW LT 3 01742212 2 Sep-78
BONNIE VIEW LT 5 01742214 2 Oct-76
BONNIE VIEW LT 7 01742216 2 Jun-84
BONNIE VIEW LT 14 01742223 2 Jul-82
BONNIE VIEW LT 15 01742224 2 May-83
ENGLE LT 1 01701350 1 Apr-94
ENGLE LT 1 01701350 2 Jul-83
ENGLE LT 2 01701348 1 Sep-96
ENGLE LT 2 01701348 2 May-81
ENGLE LT 3 01701349 2 Jun-82
ENGLE LT 3 01701349 2 Apr-78
FORELAND VIEW BLK 1LT 1 01740140 2 Feb-91
FORELAND VIEW BLK 1LT 2 01740141 2 Aug-85
FORELAND VIEW BLK 1LT 3 01740143 2 Sep-84
FORELAND VIEW BLK 1LT 4 01740144 2 Nov-84
FORELAND VIEW BLK 1LT 5 01740146 2 Feb-85
FORELAND VIEW BLK 1LT 6 01740147 2 Jul-83
FORELAND VIEW BLK 2LT 1 01740148 2 Jun-83
FORELAND VIEW BLK 3LT 1 01740149 2 Nov-91
FROSTAD LT 1 01742127 2 Aug-94
FROSTAD LT 2 01742128 2 Oct-88
FROSTAD LT 3 01742129 2 Sep-92
GARRETSON LT 1 01743238 2 May-93
GARRETSON LT 1 01743238 2 Jul-80

Note:

1) Septic data taken from DHHS files March, 1999.
2) Septic type is either holding tank (1) or leach field (2).




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Septic Data

Parcel Name Parcel Block/Lot Parcel ID Septic Type Installation Date
GARRETSON LT 2 01743239 2 Jul-80
GARRETSON LT 2 01743239 2 Jun-95
GARRETSON LT 3 01743240 2 Sep-80
GARRETSON LT 3 01743240 2 Jun-91
GARRETSON LT 4 01743241 2 Sep-81
GARRETSON LT 5 01743242 2 May-81
GARRETSON LT 6 01743243 2 Oct-92
GARRETSON LT 6 01743243 2 Sep-81
GARRETSON LT 7 01743244 2 Nov-94
GARRETSON LT 7 01743244 2 Sep-81
GOMBART LT 1 01740125 2 Aug-83
GOMBART LT 2 01740124 2 Apr-78
GOMBART LT 3and4 01740122 2 Jul-81
HAROLD MILLER LT 2 01743246 2 Oct-96
KEMP LT 1 01701391 2 Oct-70
KEMP LT 2 01701392 2 Oct-71
KEMP LT 3 01701392 2 Oct-70
LOFTY HEIGHTS LT 1A1 01741134 2 Jul-71
LOFTY HEIGHTS LT 2A 01741122 2 Sep-81
LOFTY HEIGHTS LT 2A 01741122 2 May-92
MORINO LT 1 01742126 2 Aug-89
MORINO LT 2 01742125 2 Nov-94
MORINO LT 2 01742125 2 Aug-79
MOUNTAIN PARK ESTATES #2 BLK 1LT 5 01743230 2 Jul-83
MOUNTAIN PARK ESTATES #2 BLK 2LT 1 01702201 2 Jul-74
MOUNTAIN PARK ESTATES #2 BLK 2LT 2 01702202 2 Jul-80
MOUNTAIN PARK ESTATES #2 BLK 2LT 3 01702203 2 Sep-72
MOUNTAIN PARK ESTATES #2 BLK 2LT 4 01702204 2 Oct-93
MOUNTAIN PARK ESTATES #2 BLK 2LT 4 01702204 2 Sep-71
MOUNTAIN PARK ESTATES #2 BLK 2LT 5 01702205 2 Dec-68
MOUNTAIN PARK ESTATES #2 BLK 2LT 7 01702207 2 Jul-82
MOUNTAIN PARK ESTATES #2 BLK 2LT 9 01702209 2 Dec-72
MOUNTAIN PARK ESTATES #2 BLK 2LT 11 01702211 2 Jun-80
MOUNTAIN PARK ESTATES #2 BLK 2LT 12 01702212 2 Aug-77
MOUNTAIN PARK ESTATES #2 BLK 3LT 1 01702213 2 Oct-72
MOUNTAIN PARK ESTATES #2 BLK 3LT 1 01702213 2 Oct-91
MOUNTAIN PARK ESTATES #2 BLK 3LT 2 01702214 2 Oct-75
MOUNTAIN PARK ESTATES #2 BLK 3LT 3 01702215 2 Jul-75
MOUNTAIN PARK ESTATES #2 BLK 3LT 4 01702216 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 3LT 4 01702216 2 Sep-77
MOUNTAIN PARK ESTATES #2 BLK 3LT 5 01702217 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 3LT 6 01702218 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 3LT 7 01702219 2 Dec-93
MOUNTAIN PARK ESTATES #2 BLK 3LT 7 01702219 2 Aug-72
MOUNTAIN PARK ESTATES #2 BLK 3LT 8 01702220 2 Jun-88
MOUNTAIN PARK ESTATES #2 BLK 3LT 10 01702222 2 Jul-95
MOUNTAIN PARK ESTATES #2 BLK 3LT 10 01702222 2 Jun-80
MOUNTAIN PARK ESTATES #2 BLK 3LT 11 01702223 2 May-74
MOUNTAIN PARK ESTATES #2 BLK 3LT 12 01702224 2 Sep-76
MOUNTAIN PARK ESTATES #2 BLK 3LT 13 01702225 2 Sep-82
MOUNTAIN PARK ESTATES #2 BLK 3LT 14 01702226 2 Jul-78
MOUNTAIN PARK ESTATES #2 BLK 3LT 15 01702227 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 3LT 16 01702228 2 Oct-76
MOUNTAIN PARK ESTATES #2 BLK 3LT 16 01702228 2 May-94
MOUNTAIN PARK ESTATES #2 BLK 3LT 17 01702229 2 Sep-95
MOUNTAIN PARK ESTATES #2 BLK 3LT 18 01702230 2 Aug-76
MOUNTAIN PARK ESTATES #2 BLK 3LT 19 01702231 1 Jun-94
MOUNTAIN PARK ESTATES #2 BLK 3LT 19 01702231 2 Nov-85
MOUNTAIN PARK ESTATES #2 BLK 3LT 20 01702232 2 Nov-85
MOUNTAIN PARK ESTATES #2 BLK 3LT 21 01702233 2 Nov-85
MOUNTAIN PARK ESTATES #2 BLK 3LT 22 01702234 2 Sep-81
MOUNTAIN PARK ESTATES #2 BLK 3LT 24 01702236 2 Apr-81
MOUNTAIN PARK ESTATES #2 BLK 4LT 1 1702301 2 Aug-77

Note:
1) Septic data taken from DHHS files March, 1999.
2) Septic type is either holding tank (1) or leach field (2). 2



Phase Il Local Wellhead and Aquifer Protection Program

Dearmoun Study Area Septic Data

Parcel Name Parcel Block/Lot Parcel ID Septic Type Installation Date
MOUNTAIN PARK ESTATES #2 BLK 4LT 2 01702302 2 Sep-93
MOUNTAIN PARK ESTATES #2 BLK 4LT 2 01702302 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 4LT 3 01702303 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 4LT 4 01702304 2 Oct-77
MOUNTAIN PARK ESTATES #2 BLK 4LT 4 01702304 2 Oct-77
MOUNTAIN PARK ESTATES #2 BLK 4LT 5 01702305 2 Oct-97
MOUNTAIN PARK ESTATES #2 BLK 4LT 6 01702306 2 Oct-77
MOUNTAIN PARK ESTATES #2 BLK 4LT 7 01702307 2 Jul-79
MOUNTAIN PARK ESTATES #2 BLK 4LT 8 01702308 2 May-78
MOUNTAIN PARK ESTATES #2 BLK 4LT 9 01702309 2 Nov-77
MOUNTAIN PARK ESTATES #2 BLK 4LT 10 01702310 2 Jul-75
MOUNTAIN PARK ESTATES #2 BLK 4LT 13 01702313 1 Aug-93
MOUNTAIN PARK ESTATES #2 BLK 4LT 13 01702313 2 May-74
MOUNTAIN PARK ESTATES #2 BLK 4LT 14 01702314 2 Nov-75
MOUNTAIN PARK ESTATES #2 BLK 4LT 15 01702315 2 May-83
MOUNTAIN PARK ESTATES #2 BLK 4LT 18 01702318 2 Mar-88
MOUNTAIN PARK ESTATES #2 BLK 4LT 19 01702319 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 4 LT 20 01702320 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 4LT 20 01702320 2 Jun-95
MOUNTAIN PARK ESTATES #2 BLK 4LT 21 01702321 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 4LT 22 01702322 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 4 LT 23 01702323 2 May-78
MOUNTAIN PARK ESTATES #2 BLK 4LT 24 01702324 2 Aug-82
MOUNTAIN PARK ESTATES #2 BLK 4LT 24 01702324 2 Aug-76
MOUNTAIN PARK ESTATES #2 BLK 5LT 1 01702325 2 Jul-72
MOUNTAIN PARK ESTATES #2 BLK 5LT 2 01702326 2 Sep-92
MOUNTAIN PARK ESTATES #2 BLK 5LT 4 01702328 2 Oct-80
MOUNTAIN PARK ESTATES #2 BLK 5LT 4 01702328 2 May-94
MOUNTAIN PARK ESTATES #2 BLK 5LT 5 01702329 2 Oct-85
MOUNTAIN PARK ESTATES #2 BLK 5LT 6 01702330 2 Jul-81
MOUNTAIN PARK ESTATES #2 BLK 5LT 9 01702333 2 Apr-81
MOUNTAIN PARK ESTATES #2 BLK 5LT 10 01702334 2 Jul-78
MOUNTAIN PARK ESTATES #2 BLK 5LT 11 01702335 1 Jul-93
MOUNTAIN PARK ESTATES #2 BLK 5LT 12 01702336 2 Aug-83
MOUNTAIN PARK ESTATES #2 BLK 6LT 1 01743205 2 Sep-82
MOUNTAIN PARK ESTATES #2 BLK 6LT 3 01743203 2 May-97
MOUNTAIN PARK ESTATES #2 BLK 6LT 3 01743203 2 Apr-82
MOUNTAIN PARK ESTATES #2 BLK 6LT 4 01743202 2 Apr-82
MOUNTAIN PARK ESTATES #2 BLK 6LT 5 01743201 2 Sep-82
MOUNTAIN PARK ESTATES #2 BLK 7LT 1 01743215 2 Jul-87
MOUNTAIN PARK ESTATES #2 BLK 7LT 2 01743214 2 Jul-78
MOUNTAIN PARK ESTATES #2 BLK 7LT 3 01743213 2 May-78
MOUNTAIN PARK ESTATES #2 BLK 7LT 4 01743212 2 Apr-83
MOUNTAIN PARK ESTATES #2 BLK 7LT 5 01743211 2 Nov-93
MOUNTAIN PARK ESTATES #2 BLK 7LT 6 01743210 2 May-81
MOUNTAIN PARK ESTATES #2 BLK 7LT 8 01743208 2 Nov-95
MOUNTAIN PARK ESTATES #2 BLK 7LT 8 01743208 2 Aug-78
MOUNTAIN PARK ESTATES #2 BLK 7LT 9 01743207 2 Jun-78
MOUNTAIN PARK ESTATES #2 BLK 7LT 10 01743206 2 Aug-70
MOUNTAIN PARK ESTATES #2 BLK 8LT 2 01743224 2 Jun-85
MOUNTAIN PARK ESTATES #2 BLK 8LT 3 01743223 1 Jan-92
MOUNTAIN PARK ESTATES #2 BLK 8LT 4 01743222 1 Mar-93
MOUNTAIN PARK ESTATES #2 BLK 8LT 4 01743222 2 May-85
MOUNTAIN PARK ESTATES #2 BLK 8LT 5 01743221 2 Aug-71
MOUNTAIN PARK ESTATES #2 BLK 8LT 6 01743220 2 Oct-76
MOUNTAIN PARK ESTATES #2 BLK 8LT 7 01743219 2 Jun-78
MOUNTAIN PARK ESTATES #2 BLK 8LT 8 01743218 2 Oct-77
MOUNTAIN PARK ESTATES #2 BLK 8LT 9 01743217 2 Oct-77
MOUNTAIN PARK ESTATES #2 BLK 8LT 10 01743216 2 Sep-75
MOUNTAIN SHADOWS BLK 1LT 1 01740117 2 Nov-71
MOUNTAIN SHADOWS BLK 1LT 2 01740116 2 Sep-92
MOUNTAIN SHADOWS BLK 1LT 2 01740116 2 Jun-72
MOUNTAIN SHADOWS BLK 1LT 3 01740115 2 Sep-75

Note:

1) Septic data taken from DHHS files March, 1999.
2) Septic type is either holding tank (1) or leach field (2).




Phase Il Local Wellhead and Aquifer Protection Program
Dearmoun Study Area Septic Data

Parcel Name Parcel Block/Lot Parcel ID Septic Type Installation Date
MOUNTAIN SHADOWS BLK 1LT 5 01740113 2 Jun-75
MOUNTAIN SHADOWS BLK 1LT 6 01740112 2 Jan-73
MOUNTAIN SHADOWS BLK 1LT 7 01740111 2 Aug-78
MOUNTAIN SHADOWS BLK 1LT 8 01740110 2 Oct-80
MOUNTAIN SHADOWS BLK 1LT 9 01740109 2 Jul-83
MOUNTAIN SHADOWS BLK 1LT 10 01740108 2 Jul-83
MOUNTAIN SHADOWS BLK 1LT 11 01740107 2 Jun-83
MOUNTAIN SHADOWS BLK 2LT 2 01740119 2 May-87
MOUNTAIN SHADOWS BLK 2LT 3 01740118 2 Jun-85
NULUKATAK LT 3 01701343 2 Jun-71
NULUKATAK LT 4 01701342 2 Jun-80
NULUKATAK LT 5 01701341 2 Sep-71
RANDOM HEIGHTS LT 3 01741107 1 Aug-84
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 1 01740126 1 Dec-88
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 2 01740133 2 Sep-76
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 3 01740132 2 Oct-76
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 5 01740130 2 Mar-79
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 5 01740130 2 Jul-75
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 6 01740129 2 Nov-95
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 7 01740128 2 Nov-95
SPENDLOVE VIEW HEIGHTS #2 |BLK 4LT 7 01740128 2 Jul-85
SPENDLOVE VIEW HEIGHTS #3 |BLK 5LT 1 01740152 2 Nov-83
SPENDLOVE VIEW HEIGHTS #3 |BLK 5LT 2 01740153 2 Nov-83
STELIOES LT 1 01742232 2 Oct-80
STELIOES LT 2 01742233 2 Jun-84
STELIOES LT 4 01742235 2 Aug-91
STELIOES TR A 01742230 2 Sep-83
STEVAHN BLK 1LT 1A 01742208 2 Jan-93
STEVAHN BLK 1LT 1A 01742208 2 Jun-79
STEVAHN BLK 1LT 2A 01742209 2 Feb-81
STRUEMPLER LT 2 01742115 2 Jun-77
SUN SHINE ACRES LT 1 01740135 2 Jun-82
SUN SHINE ACRES LT 2 01740136 2 May-95
SUN SHINE ACRES LT 3 01740137 2 Aug-81
SUN SHINE ACRES LT 4 01740138 2 Apr-85
T12N R3W SEC 25 E2NE4NW4NW4ANWA 01742110 2 Jun-91
T12N R3W SEC 25 E2NE4ANWANWANWA 01742110 2 Aug-70
T12N R3W SEC 25 E2SW4SWANE4 01740104 2 Oct-94
T12N R3W SEC 25 N2NWANWANE4ANWA4 01742205 2 Jul-78
T12N R3W SEC 25 NWA4SE4NW4ANE4 01741109 2 Sep-93
T12N R3W SEC 25 SW4 SE4 NW4 NW4 01742120 2 Sep-75
T12N R3W SEC 25 SW4 SE4 NW4 NW4 01742120 2 Sep-78
T12N R3W SEC 25 W2NE4ANWANWANWA4 01742107 2 Oct-95
T12N R3W SEC 25 W2NE4NWANWANWA 01742107 2 Apr-85
TALISMAN HEIGHTS LT 1 01701390 2 Jul-96
TALISMAN HEIGHTS LT 2 01701389 2 Aug-78
TALISMAN HEIGHTS LT 3 01701388 2 Jul-76
TOILSOME HILL LT 1 01741120 2 May-68
TOILSOME HILL LT 2 01741119 2 May-72
TOWER ESTATES BLK 1LT 2 01741127 2 May-94
WALLNER LT 3 01742104 2 Jun-75
WINDCHIMES LT 1 01701401 2 May-82
WINDCHIMES LT 3 01701403 2 Oct-78
WOOLEVER BLK 1LT 1 01741112 2 Jun-71
WOOLEVER BLK 1LT 2 01741111 2 May-71
WOOLEVER BLK 1LT 3 01741110 2 Oct-80
WOOLEVER BLK 2LT 2 01741114 2 May-78
ZIRKEL LT 3 01742131 2 Oct-90

Note:
1) Septic data taken from DHHS files March, 1999.
2) Septic type is either holding tank (1) or leach field (2). 4
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ASSUMPTIONS FOR SCIMITAR DATABASE

1) Well Data
Well data indicated x,y,z coordinates, well construction date, depth of well and casing,
depth to bedrock, aquifer type and gpm at the time the well was constructed.

X,Y,Z coordinates were listed as the centroid of the lot, unless there was other
information that would make the determination more accurate. Elevations came from the
centroid in Geonorth's database — for Scimitar study areas, most of the elevations came
from aeria topographic interpretation.

Aquifer Type were numerical numbers that correspond to the interpreted main aquifer a
well is obtaining water from, based on existing well log data. These numbers correspond
asfollows in the lithol ogic data section.

Where more than one well was located on alot the following was performed:

a) if the wells had similar lithologies, they were assumed to be one well and
the youngest well was used to correspond to any nitrate data for the lot.

b) If the wells were far apart and not similar in lithology, or had different
nitrate val ues associated with them, they were kept separate and the parcel
ID’s were given a“A” or “B” for either well with different coordinates.
These coordinates came from better information that showed where each
well wason alot.

C) If the wells were close together and not of similar lithology, the youngest
well was used if the older wells had no nitrate values associated with
them.

Lithologic Data

Lithologic data indicated al pertinent lithologic information and any aquifers that were
encountered. Aquifers were listed if they were noted — dampness did not constitute an
aquifer. “Heavy weeping”, “seepage’, “wet”, “w”, were all noted as an aquifer, as well
as perforation distances.

Lithology was interpreted as:

1) Fractured Bedrock

2) Gravel

3) Gravel and sand

4) Gravel, sand and silt (also till, hardpan, clayey gravel, silty gravel)
5) Sandy

6) Sandy-silty

7) Silty

8) Clayey



Notations of perforations were too inconsistent to be of any use and were dropped from
consideration.

Nitrate Data
Nitrate data were all available nitrate data, with sample date, and nitrate value. A range
value was used in subsequent approaches to analyzing the data. The range values were:

1) <1.0to>0mg/L
2) >1.0to<2.9mg/L
3) >3.0t0<5.9mg/L
4) >6.0t0<9.9mg/L
5) > 10 mg/L

Samples where nitrate was analyzed but not detected were given values of zero. Nitrate
values were not given for other subdivisions besides Scimitar as other surrounding areas
are served by community wells. Data from these wells was lacking and only consisted of
asingle point over the subdivision area, therefore, these values were determined to not be
meaningful values for the study.

Septic Type is a numerical number that corresponds to the type of septic system a parcel
has. “1” isdesignated as a holding tank and “2” is designated as a leach field system.

OTHER ASSUMPTIONS

1) Scimitar study area Dawn water and Troll Knoll were assumed to be located on the
lot/blocks written on their well logs and that these logs were correct for their
coordinates. For nitrate values, the range of nitrate values given for these subdivision
areas from various houses served by the wells were treated in one of two ways:

a) Dawn water — only used ADEC well listing with a “C” designation on
them for community well.

b) Troll Knoll — only used the Earl Grey subdivision values — this is the
subdivision the community well islocated. There were no explanations of
where the samples were taken, so all were assumed to be representative of
the well water.

2) Wdl logs not inputted into this database had inconsistencies in their notation of
location, PID number, or lithologic descriptions. Other wells were simply replaced
by newer wells, whose logs were inputted into the final database. The well database
is composed of the best combination of wells that is thought to be representative of
the geologic conditions under the two study areas.



Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Well Log Data

Parcel Name Parcel Block/Lot | Parcel ID Northing Easting Elevation | Drill Date | Well Depth | Casing Depth | Static Water Level | Aquifer Type [ Bedrock Depth | Well Yield
(ft) (ft. bgs.) (ft. bgs.) (ft. bgs.) (ft. bgs.) (gpm)

CHUGACH PARK ESTATES BLK 1LT 4 05147101 2702596 599434 728.5 May-78 530 234 215 1 233 0.3
CHUGACH PARK ESTATES BLK 1LT 5 05148150 2702495 599577 743.3 Jun-92 584 200 360 1 199 1
CHUGACH PARK ESTATES BLK 1LT 7 05148148 2702726 599690 747.1 Feb-78 288 148 3 50
CHUGACH PARK ESTATES BLK 1LT 11 05148144 2703167 599885 730.5 Dec-76 278 164 3 50
CHUGACH PARK ESTATES BLK 1LT 12 05148143 2703168 600036 746.5 Jun-76 360 223 170 1 218 2
CHUGACH PARK ESTATES BLK 1LT 13 05148142 2703169 600269 755.6 Dec-76 320 142 1 195 1.5
CHUGACH PARK ESTATES BLK 1LT 14 05148141 2703211 600497 787.2 Dec-76 520 168 1 164 0.4
CHUGACH PARK ESTATES BLK 1LT 15 05148140 2702988 600492 787.0 Dec-76 300 190 132 1 193 2
CHUGACH PARK ESTATES BLK 1LT 16 05148139 2702864 600268 772.0 May-76 360 205 140 1 203 1
CHUGACH PARK ESTATES BLK 1LT 19 05148136 2702671 600280 786.0 May-92 222 150 5 3
CHUGACH PARK ESTATES BLK 1LT 20 05148135 2702726 600581 824.8 Mar-77 290 207 138 1 201 5
CHUGACH PARK ESTATES BLK 1LT 23 05148132 2703234 600799 829.6 Oct-93 500 153 120 1 6
CHUGACH PARK ESTATES BLK 1LT 8 05148147 2702914 599673 741.4 Feb-78 302 149 4 302 50
CHUGACH PARK ESTATES BLK 1LT 9 05148146 2703021 599609 730.9 May-75 286 170 3 30
CHUGACH PARK ESTATES BLK 2LT 1 05147105 2703064 598780 522.7 Apr-91 400 117 110 1 114 0.6
CHUGACH PARK ESTATES BLK 2LT 8 05148103 2702146 599860 768.0 Apr-81 190 158 3 4
CHUGACH PARK ESTATES BLK 2LT 10 05148105 2702243 600184 845.4 Mar-79 263 221 3 10
CHUGACH PARK ESTATES BLK 2LT 14 05148109 2702081 600614 800.0 Sep-76 400 22 210 1 220 1
CHUGACH PARK ESTATES BLK 2LT 15 05148110 2702186 600786 888.2 Oct-83 280 220 3 10
CHUGACH PARK ESTATES BLK 2LT 20 5148115 2702219 601862 836.1 Jun-82 215 188 3 7
CHUGACH PARK ESTATES BLK 3LT 8 05148124 2703221 601840 1115.2 Oct-92 698 256 3 241 0.2
CHUGACH PARK ESTATES BLK 4LT 3 05148119 2702375 601296 1004.8 Apr-84 570 305 460 1 305 1
CHUGACH PARK ESTATES BLK 4LT 5 5148117 2702555 601727 1042.8 May-79 600 295 295 1 291 0.5
EARL RAY BLK3LT 31 05111317 2706933 599246 450.0 Jul-73 165 144 118 2 1.1
MARIE ESTATES LT 1 05111134 2706624 600258 524.8 Feb-83 225 170 3 15
MARIE ESTATES LT 3 05111136 2706248 600229 524.8 May-90 207 207 161 2 8
MARIE ESTATES LT 4 05111137 2706067 600221 524.8 May-82 178 150 3 5
MARIE ESTATES LT 5 05111133 2706619 599884 524.8 Aug-85 240 240 2 2
MARIE ESTATES LT 6 05111132 2706477 599885 524.8 Aug-83 80 45 2 3
MARIE ESTATES LT 7 05111131 2706336 599877 524.8 Nov-81 239 189 2 25
MARIE ESTATES LT 8 05111130 2706197 599873 524.8 Aug-97 272 272 220 3 4
MARIE ESTATES LT 9 05111129 2706041 599840 524.8 May-82 238 205 3 12
MARIE ESTATES LT 12B 05111171 2706243 599513 524.8 Dec-78 243 210 3 12
OUR MOUNTAIN BLK 1LT 2 05111141 2706299 601191 541.2 Aug-78 405 80 67 1 74 0.33
OUR MOUNTAIN BLK 1LT 3 05111142 2706487 601222 534.5 Jul-96 226 185 183 1 183 6
OUR MOUNTAIN BLK 1LT 4 05111143 2706575 601119 510.0 Jan-83 305 105 1 94 10
OUR MOUNTAIN BLK 1LT 10A 05111168 2706579 600569 524.8 Sep-96 320 170 165 1 169 7
OUR MOUNTAIN BLK 1LT 12 05111144 2706501 600841 522.4 Sep-83 460 95 100 1 95 10
OUR MOUNTAIN BLK 1LT 13 05111145 2706427 600807 513.0 Jun-84 410 157 145 4 156 11
OUR MOUNTAIN BLK 1LT 14 05111146 2706312 600792 524.8 Jun-96 250 102 102 1 101 0.4
OUR MOUNTAIN BLK 1LT 15 05111140 2706162 601008 550.1 May-79 320 140 180 1 89 25
OUR MOUNTAIN BLK 1TR 3 05111169 2706828 600897 498.8 Jul-96 226 186 183 1 183 6
OUR MOUNTAIN BLK 2LT 2 05111164 2707103 601885 530.0 Sep-82 128 105 3 20
OUR MOUNTAIN BLK 2LT 3 05111163 2706869 601853 571.7 May-89 128 113 3 8
OUR MOUNTAIN BLK 2LT 4/5 05111162 2706605 601841 626.0 Aug-95 285 80 1 78 15
OUR MOUNTAIN BLK 2LT 6 05111160 2706587 601548 569.4 May-84 135 35 4 7
OUR MOUNTAIN BLK 2LT 10 05111155 2707160 601411 520.0 Jul-98 300 91 83 1 90 15
OUR MOUNTAIN BLK 2LT 7 05111159 2706625 601471 520.0 Mar-84 117 83 3 5
OUR MOUNTAIN BLK 2LT 8 05111158 2706804 601505 520.0 Sep-88 111 111 2
OUR MOUNTAIN BLK 2LT 9 05111157 2706935 601525 520.0 Oct-82 620 1 90 0.5
PETERS GATE BLK 1LT 3 05154123 2704040 602184 1136.1 Jul-93 480 480 1 75 10
Note:
1) Well log information from DNR and DHHS file search, also Sharon Minsch, Spring, 1999.
2) Coordinates/elevations are centroid of parcels, interpolated by GeoNorth, Inc.
3) (ft. bgs.) is feet below ground surface. 1




Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Well Log Data

Parcel Name Parcel Block/Lot | Parcel ID Northing Easting Elevation | Drill Date | Well Depth | Casing Depth | Static Water Level | Aquifer Type [ Bedrock Depth | Well Yield
(ft) (ft. bgs.) (ft. bgs.) (ft. bgs.) (ft. bgs.) (gpm)

PETERS GATE BLK 1LT 5 05154121 2703546 602189 1115.2 220 3 120 1
PETERS GATE BLK 1LT 7 5154110 2703768 602418 1152.0 Mar-77 400 380 95 1 68 1
PETERS GATE BLK 1LT 9 05154108 2704261 602430 1206.7 Jul-83 85 78 1 14 50
PETERS GATE BLK 1LT11A 05154128 2704484 602617 1246.4 Jun-85 160 45 107 1 43 8
PETERS GATE BLK 1LT 12 05154105 2704519 602988 1266.5 Jul-83 105 21 90 1 20 5
PETERS GATE BLK 1LT 13 05154104 2704467 603171 1295.6 Oct-86 143 81 15 1 76 25
PETERS GATE BLK 1LT 16 05154101 2703634 603341 1267.2 Aug-84 440 27 105 1 8 11
PETERS GATE BLK 2LT 2 05154114 2704003 602712 1197.8 Oct-94 112 25 1 58 4
PETERS GATE BLK 2LT 3 05154113 2703773 602715 1169.0 Apr-85 192 190 60 1 38
PETERS GATE BLK 2LT 4 05154112 2703543 602717 1155.7 Sep-84 90 29 1 28 0.5
PETERS GATE BLK 2LT 5 5154120 2703546 602952 1186.9 Jul-83 140 13 1 7 2
PETERS GATE BLK 2LT 6 05154118 2703776 603008 1226.8 Aug-82 200 21 20 1 3 1.5
PETERS GATE BLK 2LT 7 05154117 2704007 602948 1235.1 Jul-83 280 21 1 15 1
PETERS GATE BLK 3LT 2 05155103 2703274 602245 1103.9 Jun-85 81 61 54 4 4.8
PETERS GATE BLK 3LT 3 05155104 2703191 602494 1084.4 Mar-97 500 65 138 1 62 1.6
PETERS GATE BLK 3LT 5 05155106 2703196 602815 1115.0 Jan-76 550 21 1 16
PETERS GATE TR 1A 05155111 2702483 602180 976.4 Apr-83 580 144 159 1 142 0.3
PETERS GATE TR 1B 05155110 2702520 602732 877.0 Jul-84 200 62 70 1 58 2.5
SCIMITAR #1 BLK 1LT 1 05113208 2704930 599473 480.0 May-82 78 78 67 2 10
SCIMITAR #1 BLK 1LT 2 05113207 2705119 599376 481.0 Mar-84 580 92 1 365
SCIMITAR #1 BLK 1LT 5 05113204 2705623 599714 495.0 Jan-75 180 176 164 3 179
SCIMITAR #1 BLK 1LT 6 05113203 2705752 599800 500.0 Oct-82 162 162 130 2 5
SCIMITAR #1 BLK 1LT 7 05113202 2705808 599559 540.0 246 25 2 5.8
SCIMITAR #1 BLK 2LT 2 05113210 2705052 599701 521.1 Feb-77 305 105 1 160 2
SCIMITAR #1 BLK 2LT 3 05113211 2705257 599835 486.0 Dec-82 111 80 3 111 13
SCIMITAR #1 BLK 2LT 4 05113212 2705365 599937 485.0 Dec-88 600 62 115 1 59 0.2
SCIMITAR #1 BLK 2LT 5 05113213 2705457 600063 485.0 Apr-98 400 81 78 1 80 0.2
SCIMITAR #1 BLK 2LT 7 05113215 2705804 600531 528.0 Mar-77 200 94 72 1 90 2
SCIMITAR #1 BLK 2LT 8 05113216 2705705 600677 548.0 Mar-74 200 95 97 1 94 2.5
SCIMITAR #1 BLK 2LT 9 05113217 2705631 600802 565.0 Aug-78 263 92 1 92 0.1
SCIMITAR #1 BLK 2LT 10 05113218 2705365 600617 570.0 Jun-75 205 40 123 1 134 15
SCIMITAR #1 BLK 2LT 14 05113222 2705003 600140 615.0 Jun-85 180 108 95 1 107 1
SCIMITAR #1 BLK 2LT 15 05113223 2704805 599985 610.0 Jan-84 900 160 90 1 139 0.5
SCIMITAR #1 BLK 2LT 19 05113227 2704435 599524 600.0 Sep-83 840 163 240 1 163 1
SCIMITAR #1 BLK 2LT 20 05113228 2704250 599507 615.0 Jul-76 212 180 3 5
SCIMITAR #1 BLK 2LT 21 05113229 2704074 599516 610.0 Mar-77 285 135 1 187 3.5
SCIMITAR #1 BLK 3LT 1 05113239 2705756 600987 580.0 Jun-85 150 101 97 3 99 5
SCIMITAR #1 BLK 3LT 2 05113238 2705567 600970 592.0 Apr-77 600 96 1 94
SCIMITAR #1 BLK 3LT 3 05113237 2705257 600802 585.0 Aug-78 124 81 76 3 124 15
SCIMITAR #1 BLK 3LT 5 05113235 2704965 600355 615.0 Aug-73 271 104 78 1 101 4
SCIMITAR #1 BLK 3LT 7 05113233 2704620 600097 612.0 Apr-81 305 1 112
SCIMITAR #1 BLK 3LT 8 05113232 2704418 599976 615.0 Sep-80 330 116 4 146
SCIMITAR #1 BLK 3LT 9 05113231 2704392 599791 605.0 Sep-91 370 136 128 1 136 2.5
SCIMITAR #1 BLK 3LT 10 05113230A | 2704074 599692 610.0 Aug-84 740 123 500 1 121 0.3
SCIMITAR #1 BLK 3LT 10 05113230B | 2704216 599709 610.0 May-94 407 154 142 1 154
SCIMITAR #2 BLK 2LT 22 05113240 2703898 599512 612.0 Feb-77 284 154 109 1 157 0.1
SCIMITAR #2 BLK 2LT 23 05113241 2703695 599516 605.0 May-84 200 165 155 1 162 5
SCIMITAR #2 BLK 2LT 24 05113242 2703476 599524 613.0 Sep-81 300 120 1 157 2
SCIMITAR #2 BLK 2LT 25 05113243 2703429 599679 635.0 Nov-83 80 80 2 5
SCIMITAR #2 BLK 2LT 26 05113244 2703519 599800 635.0 Nov-81 180 100 1 85 5
SCIMITAR #2 BLK 2LT 27 05113245 2703678 599873 612.0 Jul-81 61 20 3 15
Note:
1) Well log information from DNR and DHHS file search, also Sharon Minsch, Spring, 1999.
2) Coordinates/elevations are centroid of parcels, interpolated by GeoNorth, Inc. 2

3) (ft. bgs.) is feet below ground surface.




Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Well Log Data

Parcel Name Parcel Block/Lot | Parcel ID Northing Easting Elevation | Drill Date | Well Depth | Casing Depth | Static Water Level | Aquifer Type [ Bedrock Depth | Well Yield
(ft) (ft. bgs.) (ft. bgs.) (ft. bgs.) (ft. bgs.) (gpm)

SCIMITAR #2 BLK 2LT 28 05113246 2703786 600062 630.0 Sep-78 440 53 27 1 50 0.4
SCIMITAR #2 BLK 2LT 29 05113247 2703898 600165 630.0 Sep-83 655 15 1 51 1
SCIMITAR #2 BLK 2LT 31 05113249 2704160 600398 637.0 Apr-83 440 40 9 1 34 0.5
SCIMITAR #2 BLK 2LT 33 05113251 2704160 600398 620.0 May-93 400 362 1 8 0.8
SCIMITAR #2 BLK 2LT 36 05113254 2704952 600944 585.0 Oct-81 364 108 64 1 101 5
SCIMITAR #2 BLK 3LT 11 05113267 2703872 599800 612.0 Aug-93 600 116 1 115 0.1
SCIMITAR #2 BLK 3LT 12 05113266 2704048 600028 618.0 Aug-82 682 94 122 1 93 0.2
SCIMITAR #2 BLK 3LT 13 05113265 2704199 600135 615.0 Aug-91 400 370 40 1 68 0.6
SCIMITAR #2 BLK 3LT 14 05113264 2704422 600291 657.9 400 69
SCIMITAR #2 BLK 3LT 15 05113263 2704526 600385 620.0 Mar-77 625 25 1 99
SCIMITAR #2 BLK 3LT 16 05113262 2704663 600505 618.0 Jul-81 400 91 100 1 87 0.1
SCIMITAR #2 BLK 3LT 18 05113260 2705172 600858 623.0 Aug-97 600 75 100 1 94 13
SCIMITAR #2 BLK 3LT 19 05113259 2705474 601051 620.0 May-82 185 120 145 2 130 2
SCIMITAR #2 BLK 4LT 10 05113256 2705709 601448 680.0 Feb-81 180 21 60 1 2 40
SCIMITAR #3 BLK 3LT 1 05113284 2704646 601220 770.0 Apr-84 126 60 1 60 2
SCIMITAR #3 BLK 3LT 2 05113285 2704922 601478 790.0 May-84 266 61 35 1 60 2
SCIMITAR #3 BLK 3LT 4 05113287 2705257 601512 770.0 May-85 285 44 50 1 40 1
SCIMITAR #3 TRACT 1B 05113333B [ 2703936 601142 1070.0 May-97 500 500 1 66 6
SCIMITAR #3 BLK 1LT 1 05113268 2704810 601142 760.0 Mar-84 545 93 1 93 0.3
SCIMITAR #3 BLK 1LT 2 05113269 2704737 601047 740.0 Mar-84 580 92 1 92 0.3
SCIMITAR #3 BLK 1LT 3 05113270 2704453 600927 770.0 Mar-84 495 82 1 83 2
SCIMITAR #3 BLK 1LT 4 05113271A | 2704298 600845 765.0 Oct-83 408 81 1 80 1.5
SCIMITAR #3 BLK 1LT 4 05113271B | 2704384 600901 760.0 Sep-88 605 280 1 180 0.5
SCIMITAR #3 BLK 1LT 5 05113272 2704182 600729 758.0 Oct-83 308 75 1 74 2
SCIMITAR #3 BLK 1LT 6 05113273 2704134 600574 760.0 Jul-83 387 75 1 75 15
SCIMITAR #3 BLK 1LT 7 05113274 2703958 600448 755.0 Nov-82 304 75 1 75 5
SCIMITAR #3 BLK 1LT 8 05113275 2703743 600518 768.0 Jul-82 550 158 1 158 0.5
SCIMITAR #3 BLK 1LT 9 05113276 2703635 600411 750.0 May-83 587 117 1 112 3
SCIMITAR #3 BLK 1LT 10A 05113289 2703515 600196 760.0 Aug-83 767 180 1 178 1
SCIMITAR #3 BLK 1LT 11A 05113290 2703416 600196 770.0 Jan-83 465 170 1 164 1
SCIMITAR #3 BLK 1LT 12 05113279 2703493 600398 774.0 Jun-82 680 170 1 170
SCIMITAR #3 BLK 1LT 13 05113280 2703515 600515 767.0 Jun-82 285 143 1 143 15
SCIMITAR #3 BLK 1LT 14 05113281 2703631 600630 774.0 May-82 265 116 70 1 120 2
SCIMITAR #3 BLK 1LT 15 05113282 2703741 600699 768.0 Jun-82 265 84 1 84 15
SCIMITAR #3 BLK 1LT 16 05113283 2703910 600781 769.0 Jul-82 280 33 1 33 5
SCIMITAR #3 BLK 2LT 1 05113401 2704436 601084 765.0 Jul-85 213 28 14 1 16
SCIMITAR #3 BLK 2LT 2 05113402 2704323 601009 770.0 Apr-85 173 60 1 16 1
SCIMITAR #3 BLK 3LT 3 05113286 2705055 601568 795.0 Jun-84 500 73 34 1 45 0.3
SCIMITAR #3 TRACT 1A 05113333A | 2703390 601241 850.0 May-97 112 75 3 7
TONJESS ESTATES BLK 1LT 3 05183115 2710810 602522 382.5 Nov-82 45 25 3 25
TONJESS ESTATES BLK 1LT 4 05183114 2710660 602428 384.6 Nov-82 78 45 3 25
TONJESS ESTATES BLK 1LT 5 05183113 2710457 602478 390.0 Jun-82 81 59 3 20
TONJESS ESTATES BLK 1LT 6 05183112 2710426 602283 380.0 Jun-82 81 59 3 20
TONJESS ESTATES BLK 1LT 7 05183111 2710460 602116 380.4 Jul-82 127 50 3 40
TONJESS ESTATES BLK 2LT 1 05183101 2711143 602969 340.0 Feb-83 400 27 22 1 23 0.3
TONJESS ESTATES BLK 2LT 2 05183102 2710906 602924 340.0 May-84 280 16 30 1 13 1.2
TONJESS ESTATES BLK 2LT 3 05183226 2711027 603165 360.0 Oct-83 140 42 1 40 10
TONJESS ESTATES BLK 2LT 4 05183225 2711116 603287 398.8 Jul-83 199 38 1 38 3
TONJESS ESTATES BLK 2LT 6 05183223 2711001 603646 437.2 Jul-84 185 185 85 1 38 2
TONJESS ESTATES BLK 2LT 7 05183222 2710875 603415 400.0 May-98 146 20 27 1 3 2.5
TONJESS ESTATES BLK 2LT 8 05183221 2710776 603197 427.3 Apr-84 72 32 20 1 18 1
Note:
1) Well log information from DNR and DHHS file search, also Sharon Minsch, Spring, 1999.
2) Coordinates/elevations are centroid of parcels, interpolated by GeoNorth, Inc.
3) (ft. bgs.) is feet below ground surface. 3




Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Well Log Data

Parcel Name Parcel Block/Lot | Parcel ID Northing Easting Elevation | Drill Date | Well Depth | Casing Depth | Static Water Level | Aquifer Type [ Bedrock Depth | Well Yield
(ft) (ft. bgs.) (ft. bgs.) (ft. bgs.) (ft. bgs.) (gpm)

TONJESS ESTATES BLK 2LT 9 05183220 2710615 603015 411.7 Oct-93 245 245 60 1 5 0.1
TONJESS ESTATES BLK 2LT 10 05183103 2710609 602737 391.1 Oct-82 180 62 58 1 59 15
TONJESS ESTATES BLK 2LT 11 05183104 2710483 602830 390.0 189 1 53 1.7
TONJESS ESTATES BLK 2LT 12 05183219 2710605 603245 454.7 Oct-84 240 32 38 1 30 0.5
TONJESS ESTATES BLK 2LT 13 05183218 2710678 603423 459.5 Nov-82 240 37 50 1 33 6
TONJESS ESTATES BLK 2LT 14 05183217 2710753 603601 461.8 Mar-83 148 58 1 56 1
TONJESS ESTATES BLK 2LT 17A 05183228 2711002 604132 523.5 Dec-91 200 56 1 56 0.5
TONJESS ESTATES BLK 2LT 18A 05183227 2710652 604120 542.6 Jun-83 84 71 69 1 71 10
TONJESS ESTATES BLK 2LT 19 05183211 2710495 603975 490.0 Oct-84 108 92 1 60 7
TONJESS ESTATES BLK 2LT 23 05153211 2709432 603710 578.0 May-96 504 47 21 1 41 0.8
TONJESS ESTATES BLK 3LT 10 05183202 2709708 602753 475.0 Jul-85 600 103 250 1 99 5
TONJESS ESTATES BLK 3LT 12 05183204 2709749 603042 482.0 Jun-84 280 37 52 1 31 0.4
TONJESS ESTATES BLK 3LT 2 05183109 2710105 602260 392.5 May-83 101 63 3 30
TONJESS ESTATES BLK 3LT 3 05183108 2710116 602432 409.4 Jul-83 101 63 3 30
TONJESS ESTATES BLK 3LT 4 05183107 2710143 602614 439.9 May-82 82 72 2 5
TONJESS ESTATES BLK 3LT 5 05183106 2710204 602747 433.4 May-82 405 85 1 80 25
TONJESS ESTATES BLK 3LT 6 05183105 2710309 603055 456.7 Jun-82 260 37 48 1 32 0.6
TONJESS ESTATES BLK 3LT 7 05183202 2710144 602975 468.9 Feb-92 260 84 80 1 83 1
TONJESS ESTATES BLK 3LT 8 05183201 2710027 602860 465.0 Sep-84 181 88 85 1 86 0.7
TONJESS ESTATES BLK 3LT 13 05153205 2709930 603176 516.5 Jun-84 300 51 52 1 48 0.3
TONJESS ESTATES BLK 3LT 16 05153205 2710430 603428 470.0 Mar-83 515 29 1 29 0.5
TONJESS ESTATES BLK 3LT 17 05183206 2710496 603679 505.0 Jan-84 100 43 38 1 39 3
TONJESS ESTATES BLK 3LT 18 05183207 2710268 603593 524.8 May-96 124 17 27 1 10 3.5
TONJESS ESTATES BLK 3LT 20 05183206 2709873 603449 520.0 Jul-85 235 20 1 14 2.5
TONJESS ESTATES BLK 3LT 21 05183209 2709737 603397 530.0 May-84 191 20 32 1 20 0.7
TONJESS ESTATES BLK 3LT 24 05183210 2709430 603401 580.0 Oct-84 200 40 1 40 1
WHALEY TR 1A 05111170 2706952 599473 463.6 Jun-96 205 158 3 7
WHALEY TR 6 05111110 2707424 600378 480.0 Feb-76 277 98 1 97 1
WHALEY # TRACT 1 05111154 2707167 600727 518.0 Jan-62 246 5

WHALEY #3 BLK 1LT 1 05149250 2707398 599822 459.2 Jul-82 152 118 3 15
WHALEY #5 BLK 1BLT 1 05111123 2706877 599856 509.2 Feb-79 241 141 2 35
WHALEY #5 BLK 1BLT 3 05111121 2706880 600333 513.9 Aug-96 224 224 186 2 10
WHALEY #5 BLK 2ALT 6 05111122 2706898 600084 505.0 Mar-82 221 175 3 20
Wynter Park BLK 2LT 22 05149223 5149223 601363 437.0 Jul-73 148 103 48

Note:

1) Well log information from DNR and DHHS file search, also Sharon Minsch, Spring, 1999.

2) Coordinates/elevations are centroid of parcels, interpolated by GeoNorth, Inc.

3) (ft. bgs.) is feet below ground surface. 4



Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
CHUGACH PARK ESTATES BLK 1LT 4 05147101 0 37 3
CHUGACH PARK ESTATES BLK 1LT 4 05147101 37 135 4
CHUGACH PARK ESTATES BLK 1LT 4 05147101 135 165 7
CHUGACH PARK ESTATES BLK 1LT 4 05147101 165 190 4
CHUGACH PARK ESTATES BLK 1LT 4 05147101 190 200 7
CHUGACH PARK ESTATES BLK 1LT 4 05147101 200 233 4
CHUGACH PARK ESTATES BLK 1LT 4 05147101 233 530 1 1
CHUGACH PARK ESTATES BLK 2LT 1 05147105 0 21 3
CHUGACH PARK ESTATES BLK 2LT 1 05147105 21 35 4
CHUGACH PARK ESTATES BLK 2LT 1 05147105 35 58 7
CHUGACH PARK ESTATES BLK 2LT 1 05147105 58 61 4
CHUGACH PARK ESTATES BLK 2LT 1 05147105 61 77 7
CHUGACH PARK ESTATES BLK 2LT 1 05147105 77 90 4
CHUGACH PARK ESTATES BLK 2LT 1 05147105 90 100 7 7
CHUGACH PARK ESTATES BLK 2LT 1 05147105 100 114 4
CHUGACH PARK ESTATES BLK 2LT 1 05147105 114 400 1 1
CHUGACH PARK ESTATES BLK 2LT 8 05148103 0 6 5
CHUGACH PARK ESTATES BLK 2LT 8 05148103 6 19 3
CHUGACH PARK ESTATES BLK 2LT 8 05148103 19 25 4
CHUGACH PARK ESTATES BLK 2LT 8 05148103 25 32 3
CHUGACH PARK ESTATES BLK 2LT 8 05148103 32 78 4
CHUGACH PARK ESTATES BLK 2LT 8 05148103 78 87 3
CHUGACH PARK ESTATES BLK 2LT 8 05148103 87 103 5
CHUGACH PARK ESTATES BLK 2LT 8 05148103 103 182 4
CHUGACH PARK ESTATES BLK 2LT 8 05148103 182 190 3 3
CHUGACH PARK ESTATES BLK 2LT 10 05148105 0 12 3
CHUGACH PARK ESTATES BLK 2LT 10 05148105 12 15 7
CHUGACH PARK ESTATES BLK 2LT 10 05148105 15 65 4
CHUGACH PARK ESTATES BLK 2LT 10 05148105 65 72 5
CHUGACH PARK ESTATES BLK 2LT 10 05148105 72 125 4
CHUGACH PARK ESTATES BLK 2LT 10 05148105 125 140 3
CHUGACH PARK ESTATES BLK 2LT 10 05148105 140 155 5
CHUGACH PARK ESTATES BLK 2LT 10 05148105 155 257 4
CHUGACH PARK ESTATES BLK 2LT 10 05148105 257 263 3 3
CHUGACH PARK ESTATES BLK 2LT 15 05148110 0 154 3
CHUGACH PARK ESTATES BLK 2LT 15 05148110 154 179 8
CHUGACH PARK ESTATES BLK 2LT 15 05148110 179 183 5
CHUGACH PARK ESTATES BLK 2LT 15 05148110 183 242 8
CHUGACH PARK ESTATES BLK 2LT 15 05148110 242 249 3 3
CHUGACH PARK ESTATES BLK 2LT 15 05148110 249 280 8
CHUGACH PARK ESTATES BLK 2LT 15 05148110 0 10 5
CHUGACH PARK ESTATES BLK 2LT 15 05148110 10 16 4
CHUGACH PARK ESTATES BLK 2LT 15 05148110 16 20 3
CHUGACH PARK ESTATES BLK 2LT 15 05148110 20 43 4
CHUGACH PARK ESTATES BLK 2LT 15 05148110 43 90 3
CHUGACH PARK ESTATES BLK 2LT 15 05148110 90 95 7
CHUGACH PARK ESTATES BLK 2LT 15 05148110 95 150 3
CHUGACH PARK ESTATES BLK 2LT 15 05148110 150 220 4
CHUGACH PARK ESTATES BLK 2LT 15 05148110 220 400 1 1
CHUGACH PARK ESTATES BLK 2LT 20 05148115 0 110 3
CHUGACH PARK ESTATES BLK 2LT 20 05148115 110 131 5
CHUGACH PARK ESTATES BLK 2LT 20 05148115 131 175 3
CHUGACH PARK ESTATES BLK 2LT 20 05148115 175 190 5
CHUGACH PARK ESTATES BLK 2LT 20 05148115 190 211 4
CHUGACH PARK ESTATES BLK 2LT 20 05148115 211 215 3 3
CHUGACH PARK ESTATES BLK 4LT 3 05148119 0 30 3
CHUGACH PARK ESTATES BLK 4LT 3 05148119 30 66 3 3
CHUGACH PARK ESTATES BLK 4LT 3 05148119 66 73 5
CHUGACH PARK ESTATES BLK 4LT 3 05148119 73 84 4
CHUGACH PARK ESTATES BLK 4LT 3 05148119 84 97 5
CHUGACH PARK ESTATES BLK 4LT 3 05148119 97 138 2
CHUGACH PARK ESTATES BLK 4LT 3 05148119 138 232 4
CHUGACH PARK ESTATES BLK 4LT 3 05148119 232 273 2
CHUGACH PARK ESTATES BLK 4LT 3 05148119 273 305 3

Note:
1) Lithologic interpretations from available well logs March, 1999 1



Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
CHUGACH PARK ESTATES BLK 4LT 3 05148119 305 570 1 1
CHUGACH PARK ESTATES BLK 3LT 8 05148124 0 73 4
CHUGACH PARK ESTATES BLK 3LT 8 05148124 73 77 3
CHUGACH PARK ESTATES BLK 3LT 8 05148124 77 118 4
CHUGACH PARK ESTATES BLK 3LT 8 05148124 118 122 7
CHUGACH PARK ESTATES BLK 3LT 8 05148124 122 140 8
CHUGACH PARK ESTATES BLK 3LT 8 05148124 140 241 4
CHUGACH PARK ESTATES BLK 3LT 8 05148124 241 698 1 1
CHUGACH PARK ESTATES BLK 4LT 5 05148117 0 18 4
CHUGACH PARK ESTATES BLK 4LT 5 05148117 18 24 5
CHUGACH PARK ESTATES BLK 4LT 5 05148117 24 56 3
CHUGACH PARK ESTATES BLK 4LT 5 05148117 56 85 4
CHUGACH PARK ESTATES BLK 4LT 5 05148117 85 118 3
CHUGACH PARK ESTATES BLK 4LT 5 05148117 118 145 4
CHUGACH PARK ESTATES BLK 4LT 5 05148117 145 291 3
CHUGACH PARK ESTATES BLK 4LT 5 05148117 291 600 1 1
CHUGACH PARK ESTATES BLK 1LT 23 05148132 0 25 3
CHUGACH PARK ESTATES BLK 1LT 23 05148132 25 30 4
CHUGACH PARK ESTATES BLK 1LT 23 05148132 30 41 3
CHUGACH PARK ESTATES BLK 1LT 23 05148132 41 88 4
CHUGACH PARK ESTATES BLK 1LT 23 05148132 88 95 3
CHUGACH PARK ESTATES BLK 1LT 23 05148132 95 145 4
CHUGACH PARK ESTATES BLK 1LT 23 05148132 145 500 1 1
CHUGACH PARK ESTATES BLK 1LT 20 05148135 0 20 3
CHUGACH PARK ESTATES BLK 1LT 20 05148135 20 39 5
CHUGACH PARK ESTATES BLK 1LT 20 05148135 39 55 4
CHUGACH PARK ESTATES BLK 1LT 20 05148135 55 116 3
CHUGACH PARK ESTATES BLK 1LT 20 05148135 116 123 3 3
CHUGACH PARK ESTATES BLK 1LT 20 05148135 123 201 4
CHUGACH PARK ESTATES BLK 1LT 20 05148135 201 290 1 1
CHUGACH PARK ESTATES BLK 1LT 19 05148136 0 8 5
CHUGACH PARK ESTATES BLK 1LT 19 05148136 8 35 3
CHUGACH PARK ESTATES BLK 1LT 19 05148136 35 85 4
CHUGACH PARK ESTATES BLK 1LT 19 05148136 85 148 3
CHUGACH PARK ESTATES BLK 1LT 19 05148136 148 175 7
CHUGACH PARK ESTATES BLK 1LT 19 05148136 175 211 4
CHUGACH PARK ESTATES BLK 1LT 19 05148136 211 222 5 5
CHUGACH PARK ESTATES BLK 1LT 16 05148139 0 16 3
CHUGACH PARK ESTATES BLK 1LT 16 05148139 16 21 5
CHUGACH PARK ESTATES BLK 1LT 16 05148139 21 68 3
CHUGACH PARK ESTATES BLK 1LT 16 05148139 68 95 4
CHUGACH PARK ESTATES BLK 1LT 16 05148139 95 105 3
CHUGACH PARK ESTATES BLK 1LT 16 05148139 105 137 5
CHUGACH PARK ESTATES BLK 1LT 16 05148139 137 150 3
CHUGACH PARK ESTATES BLK 1LT 16 05148139 150 203 4
CHUGACH PARK ESTATES BLK 1LT 16 05148139 203 360 1 1
CHUGACH PARK ESTATES BLK 1LT 15 05148140 0 75 3
CHUGACH PARK ESTATES BLK 1LT 15 05148140 75 90 4
CHUGACH PARK ESTATES BLK 1LT 15 05148140 90 130 3
CHUGACH PARK ESTATES BLK 1LT 15 05148140 130 170 4
CHUGACH PARK ESTATES BLK 1LT 15 05148140 170 185 4 4
CHUGACH PARK ESTATES BLK 1LT 15 05148140 185 193 4
CHUGACH PARK ESTATES BLK 1LT 15 05148140 193 300 1 1
CHUGACH PARK ESTATES BLK 1LT 14 05148141 0 65 3
CHUGACH PARK ESTATES BLK 1LT 14 05148141 65 155 4
CHUGACH PARK ESTATES BLK 1LT 14 05148141 155 161 4 4
CHUGACH PARK ESTATES BLK 1LT 14 05148141 161 164 4
CHUGACH PARK ESTATES BLK 1LT 14 05148141 164 520 1 1
CHUGACH PARK ESTATES BLK 1LT 13 05148142 0 84 3
CHUGACH PARK ESTATES BLK 1LT 13 05148142 84 90 5
CHUGACH PARK ESTATES BLK 1LT 13 05148142 90 115 8
CHUGACH PARK ESTATES BLK 1LT 13 05148142 115 148 3
CHUGACH PARK ESTATES BLK 1LT 13 05148142 148 173 4
CHUGACH PARK ESTATES BLK 1LT 13 05148142 173 180 4 4

Note:
1) Lithologic interpretations from available well logs March, 1999 2



Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
CHUGACH PARK ESTATES BLK 1LT 13 05148142 180 195 4
CHUGACH PARK ESTATES BLK 1LT 13 05148142 195 320 1 1
CHUGACH PARK ESTATES BLK 1LT 12 05148143 0 155 3
CHUGACH PARK ESTATES BLK 1LT 12 05148143 155 194 4
CHUGACH PARK ESTATES BLK 1LT 12 05148143 194 200 3 3
CHUGACH PARK ESTATES BLK 1LT 12 05148143 200 213 4
CHUGACH PARK ESTATES BLK 1LT 12 05148143 213 360 1 1
CHUGACH PARK ESTATES BLK 1LT 11 05148144 0 70 3
CHUGACH PARK ESTATES BLK 1LT 11 05148144 70 81 4
CHUGACH PARK ESTATES BLK 1LT 11 05148144 81 84 5
CHUGACH PARK ESTATES BLK 1LT 11 05148144 84 155 4
CHUGACH PARK ESTATES BLK 1LT 11 05148144 155 190 3
CHUGACH PARK ESTATES BLK 1LT 11 05148144 190 192 8
CHUGACH PARK ESTATES BLK 1LT 11 05148144 192 215 3 3
CHUGACH PARK ESTATES BLK 1LT 11 05148144 215 265 4
CHUGACH PARK ESTATES BLK 1LT 11 05148144 265 273 3 3
CHUGACH PARK ESTATES BLK 1LT 11 05148144 273 278 5 5
CHUGACH PARK ESTATES BLK 1LT 9 05148146 0 45 4
CHUGACH PARK ESTATES BLK 1LT 9 05148146 45 68 3
CHUGACH PARK ESTATES BLK 1LT 9 05148146 68 98 4
CHUGACH PARK ESTATES BLK 1LT 9 05148146 98 118 8
CHUGACH PARK ESTATES BLK 1LT 9 05148146 118 196 3
CHUGACH PARK ESTATES BLK 1LT 9 05148146 196 275 4
CHUGACH PARK ESTATES BLK 1LT 9 05148146 275 280 3
CHUGACH PARK ESTATES BLK 1LT 9 05148146 280 281 8
CHUGACH PARK ESTATES BLK 1LT 9 05148146 281 286 3 3
CHUGACH PARK ESTATES BLK 1LT 8 05148147 0 88 3
CHUGACH PARK ESTATES BLK 1LT 8 05148147 88 101 4
CHUGACH PARK ESTATES BLK 1LT 8 05148147 101 170 3
CHUGACH PARK ESTATES BLK 1LT 8 05148147 170 190 5
CHUGACH PARK ESTATES BLK 1LT 8 05148147 190 201 3
CHUGACH PARK ESTATES BLK 1LT 8 05148147 201 254 4
CHUGACH PARK ESTATES BLK 1LT 8 05148147 254 281 3 3
CHUGACH PARK ESTATES BLK 1LT 8 05148147 281 289 5 5
CHUGACH PARK ESTATES BLK 1LT 8 05148147 289 301 4 4
CHUGACH PARK ESTATES BLK 1LT 8 05148147 301 302 1
CHUGACH PARK ESTATES BLK 1LT 7 05148148 0 50 3
CHUGACH PARK ESTATES BLK 1LT 7 05148148 50 65 4
CHUGACH PARK ESTATES BLK 1LT 7 05148148 65 110 3
CHUGACH PARK ESTATES BLK 1LT 7 05148148 110 135 4
CHUGACH PARK ESTATES BLK 1LT 7 05148148 135 168 3
CHUGACH PARK ESTATES BLK 1LT 7 05148148 168 182 5
CHUGACH PARK ESTATES BLK 1LT 7 05148148 182 256 4
CHUGACH PARK ESTATES BLK 1LT 7 05148148 256 276 3
CHUGACH PARK ESTATES BLK 1LT 7 05148148 276 278 8
CHUGACH PARK ESTATES BLK 1LT 7 05148148 278 288 3 3
CHUGACH PARK ESTATES BLK 1LT 5 05148150 0 160 3
CHUGACH PARK ESTATES BLK 1LT 5 05148150 160 185 6 6
CHUGACH PARK ESTATES BLK 1LT 5 05148150 185 199 4
CHUGACH PARK ESTATES BLK 1LT 5 05148150 199 584 1 1
MARIE ESTATES LT 1 05111134 0 9 3
MARIE ESTATES LT 1 05111134 9 90 4
MARIE ESTATES LT 1 05111134 90 190 3
MARIE ESTATES LT 1 05111134 190 226 3 3
MARIE ESTATES LT 3 05111136 0 100 2
MARIE ESTATES LT 3 05111136 100 160 4
MARIE ESTATES LT 3 05111136 160 183 2
MARIE ESTATES LT 3 05111136 183 207 2 2
MARIE ESTATES LT 4 05111137 0 15 3
MARIE ESTATES LT 4 05111137 15 170 4
MARIE ESTATES LT 4 05111137 170 178 3 3
MARIE ESTATES LT 5 05111133 0 127 3
MARIE ESTATES LT 5 05111133 127 134 3 3
MARIE ESTATES LT 5 05111133 134 230 3
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Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
MARIE ESTATES LT 5 05111133 230 240 2 2
MARIE ESTATES LT 6 05111132 0 33 3
MARIE ESTATES LT 6 05111132 33 37 2
MARIE ESTATES LT 6 05111132 37 48 4
MARIE ESTATES LT 6 05111132 48 80 2 2
MARIE ESTATES LT 7 05111131 0 231 3
MARIE ESTATES LT 7 05111131 231 239 2 2
MARIE ESTATES LT 8 05111130 0 226 4
MARIE ESTATES LT 8 05111130 226 227 4 4
MARIE ESTATES LT 8 05111130 227 250 2
MARIE ESTATES LT 8 05111130 250 268 4
MARIE ESTATES LT 8 05111130 268 272 3 3
MARIE ESTATES LT 9 05111129 0 90 4
MARIE ESTATES LT 9 05111129 90 121 3
MARIE ESTATES LT 9 05111129 121 232 4
MARIE ESTATES LT 9 05111129 232 238 3 3
MARIE ESTATES LT 12B 05111171 0 234 3
MARIE ESTATES LT 12B 05111171 234 243 3 3
OUR MOUNTAIN BLK 1LT 2 05111141 0 65 3
OUR MOUNTAIN BLK 1LT 2 05111141 65 74 4
OUR MOUNTAIN BLK 1LT 2 05111141 74 405 1 1
OUR MOUNTAIN BLK 1LT 3 05111142 0 133 4
OUR MOUNTAIN BLK 1LT 3 05111142 133 179 6
OUR MOUNTAIN BLK 1LT 3 05111142 179 181 5
OUR MOUNTAIN BLK 1LT 3 05111142 181 224 1 1
OUR MOUNTAIN BLK 1LT 10A 05111168 0 135 4
OUR MOUNTAIN BLK 1LT 10A 05111168 135 153 3
OUR MOUNTAIN BLK 1LT 10A 05111168 153 169 4
OUR MOUNTAIN BLK 1LT 10A 05111168 169 320 1 1
OUR MOUNTAIN BLK 1LT 12 05111144 0 162 4
OUR MOUNTAIN BLK 1LT 12 05111144 162 460 1 1
OUR MOUNTAIN BLK 1LT 13 05111145 0 150 4
OUR MOUNTAIN BLK 1LT 13 05111145 150 156 4 4
OUR MOUNTAIN BLK 1LT 13 05111145 156 410 1 1
OUR MOUNTAIN BLK 1LT 13 05111145 0 156 4
OUR MOUNTAIN BLK 1LT 13 05111145 156 410 1 1
OUR MOUNTAIN BLK 1LT 14 05111146 0 47 4
OUR MOUNTAIN BLK 1LT 14 05111146 47 51 5
OUR MOUNTAIN BLK 1LT 14 05111146 51 58 2 2
OUR MOUNTAIN BLK 1LT 14 05111146 58 99 3 3
OUR MOUNTAIN BLK 1LT 14 05111146 99 250 1 1
OUR MOUNTAIN BLK 1LT 15 05111140 0 16 7
OUR MOUNTAIN BLK 1LT 15 05111140 16 49 3
OUR MOUNTAIN BLK 1LT 15 05111140 49 50 7
OUR MOUNTAIN BLK 1LT 15 05111140 50 82 4
OUR MOUNTAIN BLK 1LT 15 05111140 82 89 3 3
OUR MOUNTAIN BLK 1LT 15 05111140 89 320 1 1
OUR MOUNTAIN BLK 1TR 3 05111169 0 132 5
OUR MOUNTAIN BLK 1TR 3 05111169 132 179 6
OUR MOUNTAIN BLK 1TR 3 05111169 179 181 5
OUR MOUNTAIN BLK 1TR 3 05111169 181 224 1 1
OUR MOUNTAIN BLK 1LT 4 05111143 0 94 3
OUR MOUNTAIN BLK 1LT 4 05111143 94 305 1 1
OUR MOUNTAIN BLK 2LT 2 05111164 0 28 4
OUR MOUNTAIN BLK 2LT 2 05111164 28 66 7
OUR MOUNTAIN BLK 2LT 2 05111164 66 124 4
OUR MOUNTAIN BLK 2LT 2 05111164 124 128 4 4
OUR MOUNTAIN BLK 2LT 3 05111163 0 19 4
OUR MOUNTAIN BLK 2LT 3 05111163 19 46 6
OUR MOUNTAIN BLK 2LT 3 05111163 46 55 7
OUR MOUNTAIN BLK 2LT 3 05111163 55 60 4
OUR MOUNTAIN BLK 2LT 3 05111163 60 71 8
OUR MOUNTAIN BLK 2LT 3 05111163 71 121 4
OUR MOUNTAIN BLK 2LT 3 05111163 121 128 4 4

Note:
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Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
OUR MOUNTAIN BLK 2LT 4/5 05111162 0 30 4
OUR MOUNTAIN BLK 2LT 4/5 05111162 30 50 7
OUR MOUNTAIN BLK 2LT 4/5 05111162 50 75 4
OUR MOUNTAIN BLK 2LT 4/5 05111162 75 78 4 4
OUR MOUNTAIN BLK 2LT 4/5 05111162 78 285 1 1
OUR MOUNTAIN BLK 2LT 6 05111160 0 21 4
OUR MOUNTAIN BLK 2LT 6 05111160 21 53 7
OUR MOUNTAIN BLK 2LT 6 05111160 53 57 4 4
OUR MOUNTAIN BLK 2LT 6 05111160 57 85 4
OUR MOUNTAIN BLK 2LT 6 05111160 85 95 6
OUR MOUNTAIN BLK 2LT 6 05111160 95 98 4
OUR MOUNTAIN BLK 2LT 6 05111160 98 108 6
OUR MOUNTAIN BLK 2LT 6 05111160 108 130 4
OUR MOUNTAIN BLK 2LT 6 05111160 130 135 4 4
OUR MOUNTAIN BLK 2LT 8 05111158 0 21 3
OUR MOUNTAIN BLK 2LT 8 05111158 21 34 2
OUR MOUNTAIN BLK 2LT 8 05111158 34 80 4
OUR MOUNTAIN BLK 2LT 8 05111158 80 82 2
OUR MOUNTAIN BLK 2LT 8 05111158 82 99 8
OUR MOUNTAIN BLK 2LT 8 05111158 99 103 4
OUR MOUNTAIN BLK 2LT 8 05111158 103 111 8
OUR MOUNTAIN BLK 2LT 8 05111158 111 112 2
OUR MOUNTAIN BLK 2LT 10 0511155 0 19 4
OUR MOUNTAIN BLK 2LT 10 0511155 19 26 8
OUR MOUNTAIN BLK 2LT 10 0511155 26 41 4
OUR MOUNTAIN BLK 2LT 10 0511155 41 53 3
OUR MOUNTAIN BLK 2LT 10 0511155 53 88 4
OUR MOUNTAIN BLK 2LT 10 0511155 88 300 1 1
OUR MOUNTAIN BLK 2LT 7 05111159 0 35 3
OUR MOUNTAIN BLK 2LT 7 05111159 35 61 4
OUR MOUNTAIN BLK 2LT 7 05111159 61 89 8
OUR MOUNTAIN BLK 2LT 7 05111159 89 94 7
OUR MOUNTAIN BLK 2LT 7 05111159 94 98 4
OUR MOUNTAIN BLK 2LT 7 05111159 98 112 7
OUR MOUNTAIN BLK 2LT 7 05111159 112 117 3 3
PETERS GATE BLK 1LT 3 05154123 0 75 3
PETERS GATE BLK 1LT 3 05154123 75 480 1 1
PETERS GATE BLK 1LT 11A 05154128 0 43 3
PETERS GATE BLK 1LT 11A 05154128 43 160 1 1
PETERS GATE BLK 1LT 13 05154104 0 45 6
PETERS GATE BLK 1LT 13 05154104 45 76 4
PETERS GATE BLK 1LT 13 05154104 76 143 1 1
PETERS GATE BLK 1LT 5 05154121 0 25 3
PETERS GATE BLK 1LT 5 05154121 25 32 4
PETERS GATE BLK 1LT 5 05154121 32 37 5
PETERS GATE BLK 1LT 5 05154121 37 49 4
PETERS GATE BLK 1LT 5 05154121 49 55 3
PETERS GATE BLK 1LT 5 05154121 55 81 5
PETERS GATE BLK 1LT 5 05154121 81 92 3
PETERS GATE BLK 1LT 5 05154121 92 105 4
PETERS GATE BLK 1LT 5 05154121 105 117 3
PETERS GATE BLK 1LT 5 05154121 117 120 4
PETERS GATE BLK 1LT 5 05154121 120 220 1 1
PETERS GATE BLK 1LT 7 05154110 0 68 3
PETERS GATE BLK 1LT 7 05154110 68 400 1 1
PETERS GATE BLK 1LT 9 05154108 0 14 4
PETERS GATE BLK 1LT 9 05154108 14 85 1 1
PETERS GATE BLK 1LT 12 05154105 0 12 3
PETERS GATE BLK 1LT 12 05154105 12 16 5
PETERS GATE BLK 1LT 12 05154105 16 105 1 1
PETERS GATE BLK 1LT 16 05154101 0 8 4
PETERS GATE BLK 1LT 16 05154101 8 440 1 1
PETERS GATE BLK 2LT 2 05154114 0 105 4
PETERS GATE BLK 2LT 2 05154114 105 112 1 1
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Scimitar Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
PETERS GATE BLK 2LT 3 05154113 0 6 3
PETERS GATE BLK 2LT 3 05154113 6 192 1 1
PETERS GATE BLK 2LT 4 05154112 0 28 4
PETERS GATE BLK 2LT 4 05154112 28 90 1 1
PETERS GATE BLK 2LT 5 05154120 0 7 4
PETERS GATE BLK 2LT 5 05154120 7 140 1 1
PETERS GATE BLK 2LT 6 05154118 0 3 4
PETERS GATE BLK 2LT 6 05154118 3 200 1 1
PETERS GATE BLK 2LT 7 05154117 0 15 4
PETERS GATE BLK 2LT 7 05154117 15 280 1 1
PETERS GATE BLK 3LT 2 05155103 0 41 3
PETERS GATE BLK 3LT 2 05155103 41 45 3
PETERS GATE BLK 3LT 2 05155103 45 54 4 4
PETERS GATE BLK 3LT 2 05155103 54 61 3 3
PETERS GATE BLK 3LT 2 05155103 61 81 4 4
PETERS GATE BLK 3LT 3 05155104 0 23 3
PETERS GATE BLK 3LT 3 05155104 23 26 4
PETERS GATE BLK 3LT 3 05155104 26 41 3
PETERS GATE BLK 3LT 3 05155104 41 60 4
PETERS GATE BLK 3LT 3 05155104 60 500 1 1
PETERS GATE BLK 3LT 5 05155106 0 16 4
PETERS GATE BLK 3LT 5 05155106 16 550 1 1
PETERS GATE TR 1A 05155111 0 31 3
PETERS GATE TR 1A 05155111 31 55 5
PETERS GATE TR 1A 05155111 55 62 3
PETERS GATE TR 1A 05155111 62 68 4
PETERS GATE TR 1A 05155111 68 80 8
PETERS GATE TR 1A 05155111 80 83 3
PETERS GATE TR 1A 05155111 83 109 8
PETERS GATE TR 1A 05155111 109 119 7
PETERS GATE TR 1A 05155111 119 132 5
PETERS GATE TR 1A 05155111 132 142 4
PETERS GATE TR 1A 05155111 142 580 1 1
PETERS GATE TR 1B 05155110 0 13 3
PETERS GATE TR 1B 05155110 13 58 4
PETERS GATE TR 1B 05155110 58 200 1 1
TONJESS ESTATES BLK 1LT 3 05183115 0 14 3
TONJESS ESTATES BLK 1LT 3 05183115 14 42 4
TONJESS ESTATES BLK 1LT 3 05183115 42 45 3 3
TONJESS ESTATES BLK 1LT 4 05183114 0 70 4
TONJESS ESTATES BLK 1LT 4 05183114 70 78 3 3
TONJESS ESTATES BLK 1LT 5 05183113 0 36 4
TONJESS ESTATES BLK 1LT 5 05183113 36 39 5
TONJESS ESTATES BLK 1LT 5 05183113 39 77 8
TONJESS ESTATES BLK 1LT 5 05183113 77 81 3 3
TONJESS ESTATES BLK 1LT 6 05183112 0 36 4
TONJESS ESTATES BLK 1LT 6 05183112 36 39 5
TONJESS ESTATES BLK 1LT 6 05183112 39 77 8
TONJESS ESTATES BLK 1LT 6 05183112 77 81 3 3
TONJESS ESTATES BLK 1LT 7 05183111 0 10 3
TONJESS ESTATES BLK 1LT 7 05183111 10 40 4
TONJESS ESTATES BLK 1LT 7 05183111 40 119 8
TONJESS ESTATES BLK 1LT 7 05183111 119 123 3
TONJESS ESTATES BLK 1LT 7 05183111 123 127 3 3
TONJESS ESTATES BLK 2LT 1 05183101 0 23 4
TONJESS ESTATES BLK 2LT 1 05183101 23 400 1 1
TONJESS ESTATES BLK 2LT 2 05183102 0 11 3
TONJESS ESTATES BLK 2LT 2 05183102 11 13 4
TONJESS ESTATES BLK 2LT 2 05183102 13 280 1 1
TONJESS ESTATES BLK 2LT 3 05183226 0 40 4
TONJESS ESTATES BLK 2LT 3 05183226 40 140 1 1
TONJESS ESTATES BLK 2LT 4 05183225 0 38 4
TONJESS ESTATES BLK 2LT 4 05183225 38 199 1 1
TONJESS ESTATES BLK 2LT 6 05183223 0 38 4
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Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
TONJESS ESTATES BLK 2LT 6 05183223 38 185 1 1
TONJESS ESTATES BLK 2LT 7 05183222 0 3
TONJESS ESTATES BLK 2LT 7 05183222 3 144 1
TONJESS ESTATES BLK 2LT 8 05183221 0 18 4
TONJESS ESTATES BLK 2LT 8 05183221 18 72 1 1
TONJESS ESTATES BLK 2LT 9 05183220 0 5 4
TONJESS ESTATES BLK 2LT 9 05183220 5 245 1 1
TONJESS ESTATES BLK 2LT 10 05183103 0 18 3
TONJESS ESTATES BLK 2LT 10 05183103 18 59 4
TONJESS ESTATES BLK 2LT 10 05183103 59 180 1 1
TONJESS ESTATES BLK 2LT 11 05183104 0 46 3
TONJESS ESTATES BLK 2LT 11 05183104 46 53 4
TONJESS ESTATES BLK 2LT 11 05183104 53 189 1 1
TONJESS ESTATES BLK 2LT 12 05183219 0 30 4
TONJESS ESTATES BLK 2LT 12 05183219 30 240 1 1
TONJESS ESTATES BLK 2LT 13 05183218 0 26 3
TONJESS ESTATES BLK 2LT 13 05183218 26 32 4
TONJESS ESTATES BLK 2LT 13 05183218 32 33 3
TONJESS ESTATES BLK 2LT 13 05183218 33 240 1 1
TONJESS ESTATES BLK 2LT 14 05183217 0 55 3
TONJESS ESTATES BLK 2LT 14 05183217 55 56 8
TONJESS ESTATES BLK 2LT 14 05183217 56 148 1 1
TONJESS ESTATES BLK 2LT 17A 05183228 0 56 3
TONJESS ESTATES BLK 2LT 17A 05183228 56 200 1 1
TONJESS ESTATES BLK 2 LT 18A 05183227 0 69 4
TONJESS ESTATES BLK 2 LT 18A 05183227 69 71 3 3
TONJESS ESTATES BLK 2 LT 18A 05183227 71 84 1 1
TONJESS ESTATES BLK 2LT 19 05183211 0 45 2
TONJESS ESTATES BLK 2LT 19 05183211 45 54 2 2
TONJESS ESTATES BLK 2LT 19 05183211 54 60 4
TONJESS ESTATES BLK 2LT 19 05183211 60 108 1 1
TONJESS ESTATES BLK 2LT 23 05153211 0 41 4
TONJESS ESTATES BLK 2LT 23 05153211 41 504 1 1
TONJESS ESTATES BLK 3LT 2 05183109 0 30 3
TONJESS ESTATES BLK 3LT 2 05183109 30 86 8
TONJESS ESTATES BLK 3LT 2 05183109 86 96 5 5
TONJESS ESTATES BLK 3LT 2 05183109 96 101 3 3
TONJESS ESTATES BLK 3LT 3 05183108 0 30 3
TONJESS ESTATES BLK 3LT 3 05183108 30 86 8
TONJESS ESTATES BLK 3LT 3 05183108 86 96 5 5
TONJESS ESTATES BLK 3LT 3 05183108 96 101 3 3
TONJESS ESTATES BLK 3LT 4 05183107 0 40 3
TONJESS ESTATES BLK 3LT 4 05183107 40 62 8
TONJESS ESTATES BLK 3LT 4 05183107 62 75 3
TONJESS ESTATES BLK 3LT 4 05183107 75 82 2 2
TONJESS ESTATES BLK 3LT 5 05183106 0 55 3
TONJESS ESTATES BLK 3LT 5 05183106 55 80 5
TONJESS ESTATES BLK 3LT 5 05183106 80 405 1 1
TONJESS ESTATES BLK 3LT 6 05183105 0 14 3
TONJESS ESTATES BLK 3LT 6 05183105 14 32 4
TONJESS ESTATES BLK 3LT 6 05183105 32 260 1 1
TONJESS ESTATES BLK 3LT 7 05183202 0 78 4
TONJESS ESTATES BLK 3LT 7 05183202 78 83 3 3
TONJESS ESTATES BLK 3LT 7 05183202 83 260 1 1
TONJESS ESTATES BLK 3LT 8 05183201 0 86 4
TONJESS ESTATES BLK 3LT 8 05183201 86 181 1 1
TONJESS ESTATES BLK 3LT 10 05183202 0 97 3
TONJESS ESTATES BLK 3LT 10 05183202 97 99 8
TONJESS ESTATES BLK 3LT 10 05183202 99 600 1 1
TONJESS ESTATES BLK 3LT 12 05183204 0 24 3
TONJESS ESTATES BLK 3LT 12 05183204 24 31 4
TONJESS ESTATES BLK 3LT 12 05183204 31 280 1 1
TONJESS ESTATES BLK 3LT 13 05153205 0 25 3
TONJESS ESTATES BLK 3LT 13 05153205 25 48 4
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Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
TONJESS ESTATES BLK 3LT 13 05153205 48 300 1 1
TONJESS ESTATES BLK 3LT 16 05153205 0 29 2
TONJESS ESTATES BLK 3LT 16 05153205 29 515 1 1
TONJESS ESTATES BLK 3LT 17 05183206 0 26 3
TONJESS ESTATES BLK 3LT 17 05183206 26 39 4
TONJESS ESTATES BLK 3LT 17 05183206 39 100 1 1
TONJESS ESTATES BLK 3LT 18 05183207 0 12 4
TONJESS ESTATES BLK 3LT 18 05183207 12 126 1 1
TONJESS ESTATES BLK 3LT 20 05183206 0 14 2
TONJESS ESTATES BLK 3LT 20 05183206 14 235 1 1
TONJESS ESTATES BLK 3LT 21 05183209 0 20 4
TONJESS ESTATES BLK 3LT 21 05183209 20 191 1 1
TONJESS ESTATES BLK 3LT 24 05183210 0 40 3
TONJESS ESTATES BLK 3LT 24 05183210 40 200 1 1
WHALEY TR 1A 05111170 0 73 4
WHALEY TR 1A 05111170 73 158 3
WHALEY TR 1A 05111170 158 198 4
WHALEY TR 1A 05111170 198 203 3 3
WHALEY # TRACT 1 05111154 0 13 5 5
WHALEY # TRACT 1 05111154 13 58 4
WHALEY # TRACT 1 05111154 58 61 5
WHALEY # TRACT 1 05111154 61 122 4
WHALEY # TRACT 1 05111154 122 124 3
WHALEY # TRACT 1 05111154 124 168 4
WHALEY # TRACT 1 05111154 168 199 5
WHALEY # TRACT 1 05111154 199 230 4
WHALEY # TRACT 1 05111154 230 243 7
WHALEY # TRACT 1 05111154 243 246 5 5
WHALEY TR 6 05111110 0 15 4
WHALEY TR 6 05111110 15 34 3
WHALEY TR 6 05111110 34 62 4
WHALEY TR 6 05111110 62 72 3 3
WHALEY TR 6 05111110 72 97 2
WHALEY TR 6 05111110 97 277 1 1
WHALEY #3 BLK 1LT 1 05149250 0 8 3
WHALEY #3 BLK 1LT 1 05149250 8 25 4
WHALEY #3 BLK 1LT 1 05149250 25 105 3
WHALEY #3 BLK 1LT 1 05149250 105 125 4
WHALEY #3 BLK 1LT 1 05149250 125 130 3
WHALEY #3 BLK 1LT 1 05149250 130 145 5
WHALEY #3 BLK 1LT 1 05149250 145 152 3 3
WHALEY #5 BLK 1BLT 1 05111123 0 175 4
WHALEY #5 BLK 1BLT 1 05111123 175 187 5
WHALEY #5 BLK 1BLT 1 05111123 187 190 3
WHALEY #5 BLK 1BLT 1 05111123 190 205 3 3
WHALEY #5 BLK 1BLT 1 05111123 205 229 3
WHALEY #5 BLK 1BLT 1 05111123 229 230 8
WHALEY #5 BLK 1BLT 1 05111123 230 241 2 2
WHALEY #5 BLK 2ALT 6 05111122 0 135 4
WHALEY #5 BLK 2ALT 6 05111122 135 185 3
WHALEY #5 BLK 2ALT 6 05111122 185 201 4
WHALEY #5 BLK 2ALT 6 05111122 201 218 3
WHALEY #5 BLK 2ALT 6 05111122 218 221 3 3
WHALEY #5 BLK 1BLT 3 05111121 0 39 3
WHALEY #5 BLK 1BLT 3 05111121 39 83 5
WHALEY #5 BLK 1BLT 3 05111121 83 147 2
WHALEY #5 BLK 1BLT 3 05111121 147 179 6
WHALEY #5 BLK 1BLT 3 05111121 179 203 4
WHALEY #5 BLK 1BLT 3 05111121 203 224 2 2
EARL RAY BLK 3 LT 31 05111317 0 83 2
EARL RAY BLK 3 LT 31 05111317 83 144 4
EARL RAY BLK 3 LT 31 05111317 144 150 3 3
EARL RAY BLK 3 LT 31 05111317 150 165 4
SCIMITAR #1 BLK 1LT 1 05113208 0 2 4

Note:

1) Lithologic interpretations from available well logs March, 1999




Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
SCIMITAR #1 BLK 1LT 1 05113208 2 40 2 2
SCIMITAR #1 BLK 1LT 1 05113208 40 43 2 2
SCIMITAR #1 BLK 1LT 1 05113208 43 74 2 2
SCIMITAR #1 BLK 1LT 1 05113208 74 76 2 2
SCIMITAR #1 BLK 1LT 2 05113207 0 20 3
SCIMITAR #1 BLK 1LT 2 05113207 20 30 2
SCIMITAR #1 BLK 1LT 2 05113207 30 92 4
SCIMITAR #1 BLK 1LT 2 05113207 92 580 1 1
SCIMITAR #1 BLK 1LT 5 05113204 0 15 4
SCIMITAR #1 BLK 1LT 5 05113204 15 16 5 5
SCIMITAR #1 BLK 1LT 5 05113204 16 50 4
SCIMITAR #1 BLK 1LT 5 05113204 50 107 2
SCIMITAR #1 BLK 1LT 5 05113204 107 170 4
SCIMITAR #1 BLK 1LT 5 05113204 170 179 3 3
SCIMITAR #1 BLK 1LT 5 05113204 179 180 1
SCIMITAR #1 BLK 1LT 6 05113203 0 112 2
SCIMITAR #1 BLK 1LT 6 05113203 112 162 2 2
SCIMITAR #1 BLK 1LT 7 05113202 0 222 2
SCIMITAR #1 BLK 1LT 7 05113202 222 230 5
SCIMITAR #1 BLK 1LT 7 05113202 230 235 2
SCIMITAR #1 BLK 1LT 7 05113202 235 230 2 2
SCIMITAR #1 BLK 2LT 2 05113210 0 160 4
SCIMITAR #1 BLK 2LT 2 05113210 160 305 1 1
SCIMITAR #1 BLK 2LT 3 05113211 0 14 3
SCIMITAR #1 BLK 2LT 3 05113211 14 92 4
SCIMITAR #1 BLK 2LT 3 05113211 92 99 4 4
SCIMITAR #1 BLK 2LT 3 05113211 99 107 4
SCIMITAR #1 BLK 2LT 3 05113211 107 110 4 4
SCIMITAR #1 BLK 2LT 3 05113211 110 111 1 1
SCIMITAR #1 BLK 2LT 4 05113212 0 59 4
SCIMITAR #1 BLK 2LT 4 05113212 59 600 1 1
SCIMITAR #1 BLK 2LT 5 05113213 0 80 3
SCIMITAR #1 BLK 2LT 5 05113213 80 400 1 1
SCIMITAR #1 BLK 2LT 7 05113215 0 15 4
SCIMITAR #1 BLK 2LT 7 05113215 15 31 8
SCIMITAR #1 BLK 2LT 7 05113215 31 55 3
SCIMITAR #1 BLK 2LT 7 05113215 55 76 3 3
SCIMITAR #1 BLK 2LT 7 05113215 76 90 4
SCIMITAR #1 BLK 2LT 7 05113215 90 200 1 1
SCIMITAR #1 BLK 2LT 8 05113216 0 9 4
SCIMITAR #1 BLK 2LT 8 05113216 9 31 3
SCIMITAR #1 BLK 2LT 8 05113216 31 42 8
SCIMITAR #1 BLK 2LT 8 05113216 42 90 4
SCIMITAR #1 BLK 2LT 8 05113216 90 94 4 4
SCIMITAR #1 BLK 2LT 8 05113216 94 135 1
SCIMITAR #1 BLK 2LT 8 05113216 135 137 1 1
SCIMITAR #1 BLK 2LT 8 05113216 137 184 1
SCIMITAR #1 BLK 2LT 8 05113216 184 188 1 1
SCIMITAR #1 BLK 2LT 8 05113216 188 200 1
SCIMITAR #1 BLK 2LT 9 05113217 0 92 4
SCIMITAR #1 BLK 2LT 9 05113217 92 103 1
SCIMITAR #1 BLK 2LT 9 05113217 103 263 1 1
SCIMITAR #1 BLK 2LT 10 05113218 0 18 4
SCIMITAR #1 BLK 2LT 10 05113218 18 55 3
SCIMITAR #1 BLK 2LT 10 05113218 55 95 4
SCIMITAR #1 BLK 2LT 10 05113218 95 101 3 3
SCIMITAR #1 BLK 2LT 10 05113218 101 134 4
SCIMITAR #1 BLK 2LT 10 05113218 134 205 1 1
SCIMITAR #1 BLK 2LT 14 05113222 0 63 3
SCIMITAR #1 BLK 2LT 14 05113222 63 65 2
SCIMITAR #1 BLK 2LT 14 05113222 65 105 3
SCIMITAR #1 BLK 2LT 14 05113222 105 107 2 2
SCIMITAR #1 BLK 2LT 14 05113222 107 180 1 1
SCIMITAR #1 BLK 2LT 15 05113223 0 21 3

Note:
1) Lithologic interpretations from available well logs March, 1999




Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Lithologic Log Data

Note:

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
SCIMITAR #1 BLK 2LT 15 05113223 21 23 5
SCIMITAR #1 BLK 2LT 15 05113223 23 136 4
SCIMITAR #1 BLK 2LT 15 05113223 136 137 2 2
SCIMITAR #1 BLK 2LT 15 05113223 137 139 8
SCIMITAR #1 BLK 2LT 15 05113223 139 900 1 1
SCIMITAR #1 BLK 2LT 19 05113227 0 47 3
SCIMITAR #1 BLK 2LT 19 05113227 47 163 4
SCIMITAR #1 BLK 2LT 19 05113227 163 840 1 1
SCIMITAR #1 BLK 2LT 20 05113228 0 10 4
SCIMITAR #1 BLK 2LT 20 05113228 10 12 5
SCIMITAR #1 BLK 2LT 20 05113228 12 208 4
SCIMITAR #1 BLK 2LT 20 05113228 208 212 3 3
SCIMITAR #1 BLK 2LT 21 05113229 0 72 3
SCIMITAR #1 BLK 2LT 21 05113229 72 187 4
SCIMITAR #1 BLK 2LT 21 05113229 187 268 1
SCIMITAR #1 BLK 2LT 21 05113229 268 285 1 1
SCIMITAR #1 BLK 3LT 1 05113239 0 35 4
SCIMITAR #1 BLK 3LT 1 05113239 35 38 3
SCIMITAR #1 BLK 3LT 1 05113239 38 85 4
SCIMITAR #1 BLK 3LT 1 05113239 85 97 3
SCIMITAR #1 BLK 3LT 1 05113239 97 99 3 3
SCIMITAR #1 BLK 3LT 1 05113239 99 150 1 1
SCIMITAR #1 BLK 3LT 2 05113238 0 54 3
SCIMITAR #1 BLK 3LT 2 05113238 54 94 4
SCIMITAR #1 BLK 3LT 2 05113238 94 600 1 1
SCIMITAR #1 BLK 3LT 3 05113237 0 18 4
SCIMITAR #1 BLK 3LT 3 05113237 18 76 3
SCIMITAR #1 BLK 3LT 3 05113237 76 81 3 3
SCIMITAR #1 BLK 3LT 3 05113237 81 123 4
SCIMITAR #1 BLK 3LT 3 05113237 123 124 1
SCIMITAR #1 BLK 3LT 5 05113235 0 37 3
SCIMITAR #1 BLK 3LT 5 05113235 37 84 4
SCIMITAR #1 BLK 3LT 5 05113235 84 101 7
SCIMITAR #1 BLK 3LT 5 05113235 101 271 1 1
SCIMITAR #1 BLK 3LT 7 05113233 0 36 3
SCIMITAR #1 BLK 3LT 7 05113233 36 37 2 2
SCIMITAR #1 BLK 3LT 7 05113233 37 112 4
SCIMITAR #1 BLK 3LT 7 05113233 112 305 1 1
SCIMITAR #1 BLK 3LT 8 05113232 0 70 4
SCIMITAR #1 BLK 3LT 8 05113232 70 115 4 4
SCIMITAR #1 BLK 3LT 8 05113232 115 330 1 1
SCIMITAR #1 BLK 3LT 9 05113231 0 136 4
SCIMITAR #1 BLK 3LT 9 05113231 136 370 1 1
SCIMITAR #1 BLK 3LT 10 05113230A 0 121 3
SCIMITAR #1 BLK 3LT 10 05113230A 121 740 1 1
SCIMITAR #1 BLK 3LT 10 05113230B 0 20 3
SCIMITAR #1 BLK 3LT 10 05113230B 20 87 3
SCIMITAR #1 BLK 3LT 10 05113230B 87 96 4
SCIMITAR #1 BLK 3LT 10 05113230B 96 104 7
SCIMITAR #1 BLK 3LT 10 05113230B 104 132 4
SCIMITAR #1 BLK 3LT 10 05113230B 132 154 2 2
SCIMITAR #1 BLK 3LT 10 05113230B 154 407 1 1
SCIMITAR #2 BLK 2LT 22 05113240 0 145 4
SCIMITAR #2 BLK 2LT 22 05113240 145 147 4 4
SCIMITAR #2 BLK 2LT 22 05113240 147 157 4
SCIMITAR #2 BLK 2LT 22 05113240 157 284 1 1
SCIMITAR #2 BLK 2LT 23 05113241 0 29 3
SCIMITAR #2 BLK 2LT 23 05113241 29 33 5
SCIMITAR #2 BLK 2LT 23 05113241 33 125 4
SCIMITAR #2 BLK 2LT 23 05113241 125 133 3
SCIMITAR #2 BLK 2LT 23 05113241 133 141 4
SCIMITAR #2 BLK 2LT 23 05113241 141 155 3
SCIMITAR #2 BLK 2LT 23 05113241 155 162 3 3
SCIMITAR #2 BLK 2LT 23 05113241 162 200 1 1
10

1) Lithologic interpretations from available well logs March, 1999




Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
SCIMITAR #2 BLK 2LT 24 05113242 0 26 3
SCIMITAR #2 BLK 2LT 24 05113242 26 34 5
SCIMITAR #2 BLK 2LT 24 05113242 34 55 3
SCIMITAR #2 BLK 2LT 24 05113242 55 62 2
SCIMITAR #2 BLK 2LT 24 05113242 62 157 3
SCIMITAR #2 BLK 2LT 24 05113242 157 300 1 1
SCIMITAR #2 BLK 2LT 25 05113243 0 60 2
SCIMITAR #2 BLK 2LT 25 05113243 60 80 2 2
SCIMITAR #2 BLK 2LT 26 05113244 0 85 2
SCIMITAR #2 BLK 2LT 26 05113244 85 180 1 1
SCIMITAR #2 BLK 2LT 27 05113245 0 10 2
SCIMITAR #2 BLK 2LT 27 05113245 10 21 3
SCIMITAR #2 BLK 2LT 27 05113245 21 61 2 2
SCIMITAR #2 BLK 2LT 28 05113246 0 10 3
SCIMITAR #2 BLK 2LT 28 05113246 10 50 4
SCIMITAR #2 BLK 2LT 28 05113246 50 440 1 1
SCIMITAR #2 BLK 2LT 29 05113247 0 51 3
SCIMITAR #2 BLK 2LT 29 05113247 51 655 1 1
SCIMITAR #2 BLK 2LT 31 05113249 0 8 3
SCIMITAR #2 BLK 2LT 31 05113249 8 34 4
SCIMITAR #2 BLK 2LT 31 05113249 34 440 1 1
SCIMITAR #2 BLK 2LT 33 05113251 0 8 4
SCIMITAR #2 BLK 2LT 33 05113251 8 400 1 1
SCIMITAR #2 BLK 2LT 36 05113254 0 101 3
SCIMITAR #2 BLK 2LT 36 05113254 101 364 1 1
SCIMITAR #2 BLK 3LT 11 05113267 0 115 4
SCIMITAR #2 BLK 3LT 11 05113267 115 600 1 1
SCIMITAR #2 BLK 3LT 12 05113266 0 41 4
SCIMITAR #2 BLK 3LT 12 05113266 41 46 2
SCIMITAR #2 BLK 3LT 12 05113266 46 93 4
SCIMITAR #2 BLK 3LT 12 05113266 93 682 1 1
SCIMITAR #2 BLK 3LT 13 05113265 0 68 4
SCIMITAR #2 BLK 3LT 13 05113265 68 400 1 1
SCIMITAR #2 BLK 3LT 14 05113264 253 400 1
SCIMITAR #2 BLK 3LT 15 05113263 0 99 4
SCIMITAR #2 BLK 3LT 15 05113263 99 625 1 1
SCIMITAR #2 BLK 3LT 16 05113262 0 87 4
SCIMITAR #2 BLK 3LT 16 05113262 87 400 1 1
SCIMITAR #2 BLK 3LT 18 05113260 0 94 3
SCIMITAR #2 BLK 3LT 18 05113260 94 600 1 1
SCIMITAR #2 BLK 3LT 19 05113259 0 42 3
SCIMITAR #2 BLK 3LT 19 05113259 42 46 3
SCIMITAR #2 BLK 3LT 19 05113259 46 51 2
SCIMITAR #2 BLK 3LT 19 05113259 51 66 5
SCIMITAR #2 BLK 3LT 19 05113259 66 130 2
SCIMITAR #2 BLK 3LT 19 05113259 130 185 1 1
SCIMITAR #2 BLK 4LT 10 05113256 0 2 3
SCIMITAR #2 BLK 4LT 10 05113256 2 180 1 1
SCIMITAR #3 BLK 1LT 1 05113268 0 93 3
SCIMITAR #3 BLK 1LT 1 05113268 93 545 1 1
SCIMITAR #3 BLK 1LT 2 05113269 0 30 2
SCIMITAR #3 BLK 1LT 2 05113269 30 92 4
SCIMITAR #3 BLK 1LT 2 05113269 92 580 1 1
SCIMITAR #3 BLK 1LT 3 05113270 0 83 3
SCIMITAR #3 BLK 1LT 3 05113270 83 495 1 1
SCIMITAR #3 BLK 1LT 4 05113271A 0 80 4
SCIMITAR #3 BLK 1LT 4 05113271A 80 408 1 1
SCIMITAR #3 BLK 1LT 4 05113271B 0 42 3
SCIMITAR #3 BLK 1LT 4 05113271B 42 60 2
SCIMITAR #3 BLK 1LT 4 05113271B 60 180 4
SCIMITAR #3 BLK 1LT 4 05113271B 180 605 1 1
SCIMITAR #3 BLK 1LT 5 05113272 0 74 4
SCIMITAR #3 BLK 1LT 5 05113272 74 308 1 1
SCIMITAR #3 BLK 1LT 6 05113273 0 75 3
Note:
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Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Lithologic Log Data

Parcel Name Parcel Block/Lot | Parcel ID | Start Depth (ft.) | End Depth (ft.) | Lithologic Type | Aquifer Type
SCIMITAR #3 BLK 1LT 6 05113273 75 375 1
SCIMITAR #3 BLK 1LT 6 05113273 375 387 1 1
SCIMITAR #3 BLK 1LT 7 05113274 0 10 3
SCIMITAR #3 BLK 1LT 7 05113274 10 40 2 2
SCIMITAR #3 BLK 1LT 7 05113274 40 75 5 5
SCIMITAR #3 BLK 1LT 7 05113274 75 304 1 1
SCIMITAR #3 BLK 1LT 8 05113275 0 158 2
SCIMITAR #3 BLK 1LT 8 05113275 158 550 1 1
SCIMITAR #3 BLK 1LT 9 05113276 0 112 4
SCIMITAR #3 BLK 1LT 9 05113276 112 587 1 1
SCIMITAR #3 BLK 1LT 10A 05113289 0 165 4
SCIMITAR #3 BLK 1LT 10A 05113289 165 767 1 1
SCIMITAR #3 BLK 1LT 11A 05113290 0 20 4
SCIMITAR #3 BLK 1LT 11A 05113290 20 125 2
SCIMITAR #3 BLK 1LT 11A 05113290 125 135 5
SCIMITAR #3 BLK 1LT 11A 05113290 135 139 2 2
SCIMITAR #3 BLK 1LT 11A 05113290 139 146 7
SCIMITAR #3 BLK 1LT 11A 05113290 146 164 2
SCIMITAR #3 BLK 1LT 11A 05113290 164 465 1 1
SCIMITAR #3 BLK 1LT 12 05113279 0 170 4
SCIMITAR #3 BLK 1LT 12 05113279 170 680 1 1
SCIMITAR #3 BLK 1LT 13 05113280 0 114 2
SCIMITAR #3 BLK 1LT 13 05113280 114 125 5 5
SCIMITAR #3 BLK 1LT 13 05113280 125 127 7
SCIMITAR #3 BLK 1LT 13 05113280 127 143 2
SCIMITAR #3 BLK 1LT 13 05113280 143 285 1 1
SCIMITAR #3 BLK 1LT 14 05113281 0 55 2
SCIMITAR #3 BLK 1LT 14 05113281 55 75 7
SCIMITAR #3 BLK 1LT 14 05113281 75 105 3
SCIMITAR #3 BLK 1LT 14 05113281 105 120 2 2
SCIMITAR #3 BLK 1LT 14 05113281 120 265 1 1
SCIMITAR #3 BLK 1LT 15 05113282 0 84 3
SCIMITAR #3 BLK 1LT 15 05113282 84 265 1 1
SCIMITAR #3 BLK 1LT 16 05113283 0 33 4
SCIMITAR #3 BLK 1LT 16 05113283 33 280 1 1
SCIMITAR #3 BLK 2LT 1 05113401 0 16 3
SCIMITAR #3 BLK 2LT 1 05113401 16 213 1 1
SCIMITAR #3 BLK 2LT 2 05113402 0 16 4
SCIMITAR #3 BLK 2LT 2 05113402 16 173 1 1
SCIMITAR #3 BLK 3LT 1 05113284 0 16 2
SCIMITAR #3 BLK 3LT 1 05113284 16 40 4
SCIMITAR #3 BLK 3LT 1 05113284 40 44 3
SCIMITAR #3 BLK 3LT 1 05113284 44 60 4
SCIMITAR #3 BLK 3LT 1 05113284 60 126 1 1
SCIMITAR #3 BLK 3LT 2 05113285 0 40 4
SCIMITAR #3 BLK 3LT 2 05113285 40 45 3 3
SCIMITAR #3 BLK 3LT 2 05113285 45 60 4
SCIMITAR #3 BLK 3LT 2 05113285 60 266 1 1
SCIMITAR #3 BLK 3LT 3 05113286 0 45 4
SCIMITAR #3 BLK 3LT 3 05113286 45 500 1 1
SCIMITAR #3 BLK 3LT 4 05113287 0 40 4
SCIMITAR #3 BLK 3LT 4 05113287 40 285 1 1
SCIMITAR #3 TRACT 1A 05113333A 0 65 4
SCIMITAR #3 TRACT 1A 05113333A 65 66 3 3
SCIMITAR #3 TRACT 1A 05113333A 66 70 4
SCIMITAR #3 TRACT 1A 05113333A 70 104 6
SCIMITAR #3 TRACT 1A 05113333A 104 112 3 3
SCIMITAR #3 TRACT 1A 05113333B 0 5 4
SCIMITAR #3 TRACT 1A 05113333B 5 17 5
SCIMITAR #3 TRACT 1A 05113333B 17 30 4
SCIMITAR #3 TRACT 1A 05113333B 30 43 5
SCIMITAR #3 TRACT 1A 05113333B 43 66 4
SCIMITAR #3 TRACT 1A 05113333B 66 500 1 1
Note:
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Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Nitrate Data

Parcel Name Parcel Block/Lot Parcel ID Nitrate (mg/L) Sample Date
SCIMITAR #1 BLK 1LT 1 05113208 4.1 4/1/92
SCIMITAR #1 BLK 1LT 1 05113208 5.8 8/5/98
SCIMITAR #1 BLK 1LT 5 05113204 7.8 3/2/92
SCIMITAR #1 BLK 1LT 5 05113204 6.8 6/6/94
SCIMITAR #1 BLK 1LT 5 05113204 7.6 11/1/93
SCIMITAR #1 BLK 1LT 5 05113204 3 9/12/88
SCIMITAR #1 BLK 1LT 6 05113203 4.4 4/1/92
SCIMITAR #1 BLK 1LT 6 05113203 3.7 6/13/91
SCIMITAR #1 BLK 1LT 7 05113202 0 2/12/88
SCIMITAR #1 BLK 2LT 1 05113209 0 3/1/92
SCIMITAR #1 BLK 2LT 2 05113210 4.2 2/1/92
SCIMITAR #1 BLK 2LT 2 05113210 4.5 4/1/93
SCIMITAR #1 BLK 2LT 3 05113211 4.8 11/1/93
SCIMITAR #1 BLK 2LT 4 05113212 0 1/19/89
SCIMITAR #1 BLK 2LT 5 05113213 2.67 12/17/98
SCIMITAR #1 BLK 2LT 6 05113214 2.7 2/1/92
SCIMITAR #1 BLK 2LT 7 05113215 6.8 11/1/93
SCIMITAR #1 BLK 2LT 8 05113216 4.5 3/20/92
SCIMITAR #1 BLK 2LT 8 05113216 5.7 11/1/93
SCIMITAR #1 BLK 2LT 8 05113216 8.38 8/26/98
SCIMITAR #1 BLK 2LT 8 05113216 4.5 3/23/92
SCIMITAR #1 BLK 2LT 8 05113216 6 6/3/92
SCIMITAR #1 BLK 2LT 10 05113218 3.5 11/1/93
SCIMITAR #1 BLK 2LT 10 05113218 3.2 4/1/93
SCIMITAR #1 BLK 2LT 10 05113218 3 3/1/92
SCIMITAR #1 BLK 2LT 15 05113223 0 3/1/92
SCIMITAR #1 BLK 2LT 19 05113227 0.5 2/1/92
SCIMITAR #1 BLK 2LT 19 05113227 0.5 11/29/90
SCIMITAR #1 BLK 2LT 19 05113227 0 9/22/89
SCIMITAR #1 BLK 3LT 3 05113237 6.6 4/1/93
SCIMITAR #1 BLK 3LT 3 05113237 7.6 1/1/93
SCIMITAR #1 BLK 3LT 3 05113237 6.9 3/1/92
SCIMITAR #1 BLK 3LT 3 05113237 7.2 10/1/92
SCIMITAR #1 BLK 3LT 3 05113237 7 9/15/93
SCIMITAR #1 BLK 3LT 3 05113237 3.7 9/7/93
SCIMITAR #1 BLK 3LT 3 05113237 6.2 9/22/93
SCIMITAR #1 BLK 3LT 3 05113237 6.3 10/18/93
SCIMITAR #1 BLK 3LT 3 05113237 6.35 10/27/93
SCIMITAR #1 BLK 3LT 3 05113237 6.7 12/15/93
SCIMITAR #1 BLK 3LT 5 05113235 15 7/20/88
SCIMITAR #1 BLK 3LT 5 05113235 1.9 11/1/93
SCIMITAR #1 BLK 3LT 5 05113235 8.85 9/26/97
SCIMITAR #1 BLK 3LT 5 05113235 1.62 9/3/93
SCIMITAR #1 BLK 3LT 7 05113233 3.1 3/1/92
SCIMITAR #1 BLK 3LT 7 05113233 3.4 3/1/92
SCIMITAR #1 BLK 3LT 7 05113233 3 2/1/92
SCIMITAR #1 BLK 3LT 7 05113233 0 2/1/92
SCIMITAR #1 BLK 3LT 7 05113233 3.1 4/1/93
SCIMITAR #1 BLK 3LT 8 05113232 14.2 10/1/92
SCIMITAR #1 BLK 3LT 8 05113232 12.5 1/1/93

Note:
1) Nitrate data taken from nitrate database.
2) Parcels not listed do not have historic nitrate data
in researched data sources. 1



Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Nitrate Data

Parcel Name Parcel Block/Lot Parcel ID Nitrate (mg/L) Sample Date
SCIMITAR #1 BLK 3LT 8 05113232 13.5 3/1/93
SCIMITAR #1 BLK 3LT 8 05113232 16.5 4/1/93
SCIMITAR #1 BLK 3LT 8 05113232 12.7 5/1/93
SCIMITAR #1 BLK 3LT 8 05113232 17 9/1/93
SCIMITAR #1 BLK 3LT 8 05113232 15 7/1/92
SCIMITAR #1 BLK 3LT 8 05113232 0 3/1/92
SCIMITAR #1 BLK 3LT 8 05113232 14.7 2/1/92
SCIMITAR #1 BLK 3LT 8 05113232 15.3 2/1/92
SCIMITAR #1 BLK 3LT 8 05113232 16.1 9/7/93
SCIMITAR #1 BLK 3LT 8 05113232 15.9 3/28/97
SCIMITAR #1 BLK 3LT 8 05113232 11.5 12/17/93
SCIMITAR #1 BLK 3LT 8 05113232 14 10/27/93
SCIMITAR #1 BLK 3LT 9 05113231 0 2/16/92
SCIMITAR #1 BLK 3LT 9 05113231 0 11/8/91
SCIMITAR #1 BLK 3LT 10 05113230 0.1 9/22/93
SCIMITAR #1 BLK 3LT 10 05113230 0.1 9/22/93
SCIMITAR #1 BLK 3LT 10 05113230 0 9/1/93
SCIMITAR #1 BLK 3LT 10 05113230 0 4/23/96
SCIMITAR #1 BLK 3LT 10 05113230 0 6/25/96
SCIMITAR #2 BLK 2LT 22 05113240 0.2 11/13/87
SCIMITAR #2 BLK 2LT 23 05113241 0.8 2/1/92
SCIMITAR #2 BLK 2LT 24 05113242 0.3 12/22/88
SCIMITAR #2 BLK 2LT 24 05113242 0.11 4/28/95
SCIMITAR #2 BLK 2LT 25 05113243 3.5 2/1/92
SCIMITAR #2 BLK 2LT 26 05113244 3.9 7/16/90
SCIMITAR #2 BLK 2LT 26 05113244 3.4 2/1/92
SCIMITAR #2 BLK 2LT 26 05113244 3.2 6/11/91
SCIMITAR #2 BLK 2LT 26 05113244 4.61 11/19/97
SCIMITAR #2 BLK 2LT 27 05113245 8 10/1/91
SCIMITAR #2 BLK 2LT 27 05113245 6.9 3/1/93
SCIMITAR #2 BLK 2LT 27 05113245 9.7 3/1/92
SCIMITAR #2 BLK 2LT 27 05113245 0 2/1/92
SCIMITAR #2 BLK 2LT 27 05113245 8.1 1/1/92
SCIMITAR #2 BLK 2LT 27 05113245 5.5 12/18/89
SCIMITAR #2 BLK 2LT 27 05113245 0 1/1/92
SCIMITAR #2 BLK 2LT 27 05113245 0 3/1/92
SCIMITAR #2 BLK 2LT 27 05113245 8 12/30/91
SCIMITAR #2 BLK 2LT 27 05113245 5.8 7/3/89
SCIMITAR #2 BLK 2LT 28 05113246 0.1 11/1/87
SCIMITAR #2 BLK 2LT 28 05113246 0.1 2/19/95
SCIMITAR #2 BLK 2LT 28 05113246 0.1 4/26/95
SCIMITAR #2 BLK 2LT 35 05113253 3.4 6/1/92
SCIMITAR #2 BLK 2LT 36 05113254 0.5 8/24/92
SCIMITAR #2 BLK 2LT 37 05113255 0.3 12/1/93
SCIMITAR #2 BLK 3LT 11 05113267 0 2/1/92
SCIMITAR #2 BLK 3LT 13 05113265 0 2/1/92
SCIMITAR #2 BLK 3LT 13 05113265 0 2/24/93
SCIMITAR #2 BLK 3LT 14 05113264 3.4 11/1/93
SCIMITAR #2 BLK 3LT 15 05113264 15 3/1/92
SCIMITAR #2 BLK 3LT 15 05113264 0.6 4/1/92

Note:
1) Nitrate data taken from nitrate database.
2) Parcels not listed do not have historic nitrate data
in researched data sources. 2



Phase Il Local Wellhead and Aquifer Protection Program
Scimitar Study Area Nitrate Data

Parcel Name Parcel Block/Lot Parcel ID Nitrate (mg/L) Sample Date
SCIMITAR #2 BLK 3LT 16 05113262 4.3 11/1/93
SCIMITAR #2 BLK 3LT 18 05113260 3.9 10/19/95
SCIMITAR #2 BLK 3LT 19 05113259 0.5 2/1/92
SCIMITAR #2 BLK 3LT 19 05113259 3.5 9/1/91
SCIMITAR #2 BLK 3LT 19 05113259 2.3 4/1/92
SCIMITAR #2 BLK 3LT 19 05113259 3.9 10/19/95
SCIMITAR #3 BLK 1 LT 1 05113268 0 3/13/88
SCIMITAR #3 BLK 1LT 1 05113268 0 5/6/93
SCIMITAR #3 BLK 1LT 2 05113269 0 7/22/89
SCIMITAR #3 BLK 1LT 2 05113269 0.4 11/30/89
SCIMITAR #3 BLK 1LT 3 05113270 0 8/2/95
SCIMITAR #3 BLK 1LT 4 5113271A 3.6 8/1/97
SCIMITAR #3 BLK 1LT 4 5113271A 0 10/18/88
SCIMITAR #3 BLK 1LT 4 5113271A 0 11/1/88
SCIMITAR #3 BLK 1LT 4 5113271A 0.9 1/8/90
SCIMITAR #3 BLK 1LT 6 05113273 0.2 10/4/90
SCIMITAR #3 BLK 1LT 7 05113274 0.1 11/18/91
SCIMITAR #3 BLK 1LT 9 05113276 0 6/9/91
SCIMITAR #3 BLK 1LT 9 05113276 0 8/2/89
SCIMITAR #3 BLK 1LT 9 05113276 0 5/1/88
SCIMITAR #3 BLK 1LT 9 05113276 0 1/1/88
SCIMITAR #3 BLK 1LT 12 05113279 0 1/7/92
SCIMITAR #3 BLK 1LT 12 05113279 0.2 10/14/96
SCIMITAR #3 BLK 1LT 13 05113280 0 6/1/89
SCIMITAR #3 BLK 1LT 13 05113280 1 6/25/91
SCIMITAR #3 BLK 1LT 14 05113281 0 6/26/89
SCIMITAR #3 BLK 1LT 14 05113281 0.6 8/20/87
SCIMITAR #3 BLK 1LT 14 05113281 0.1 11/1/93
SCIMITAR #3 BLK 1LT 16 05113283 0 2/1/92
SCIMITAR #3 BLK 1LT 16 05113283 0 11/1/93
SCIMITAR #3 BLK 1LT 10A 05113289 0 11/7/91
SCIMITAR #3 BLK 1LT 10A 05113289 0 4/28/94
SCIMITAR #3 BLK 1LT 10A 05113289 0 4/1/88
SCIMITAR #3 BLK 1LT 11A 05113290 0 8/6/92
SCIMITAR #3 BLK 2LT 1 05113401 0 10/17/96
SCIMITAR #3 BLK 2LT 2 05113402 0 10/31/89
SCIMITAR #3 BLK 2LT 2 05113402 0 6/22/94
SCIMITAR #3 BLK 3LT 1 05113284 0.6 11/11/92
SCIMITAR #3 BLK 3LT 1 05113284 0.8 6/1/92
SCIMITAR #3 BLK 3LT 1 05113284 0.83 6/3/92
SCIMITAR #3 BLK 3LT 2 05113285 0.3 10/18/90
SCIMITAR #3 BLK 3LT 2 05113285 0.4 6/1/87
SCIMITAR #3 BLK 3LT 4 05113287 0.3 11/5/92
SCIMITAR #3 BLK 3LT 4 05113287 0.2 8/14/95

Note:
1) Nitrate data taken from nitrate database.
2) Parcels not listed do not have historic nitrate data
in researched data sources. 3
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Figure F-1
Local Wellhead and Aquifer Protection Study - Phase Il
Dearmoun Study Area - Well Depth (n=101)
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Figure F-2
Local Wellhead and Aquifer Protection Study - Phase Il
Dearmoun Study Area - Casing Depth (n=80)
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Figure F-3
Local Wellhead and Aquifer Protection Study - Phase Il
Dearmoun Study Area - Distance Well to Septic Field (n=104)
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Figure F-4

Local Wellhead and Aquifer Protection Study - Phase Il

Dearmoun Study Area - Well Yield (n=384)
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Figure F-5
1999 Local Wellhead and Aquifer Protection - Phase 2
Dearmoun Study Area - Bedroom Count (n=103)
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Nitrate Level (mg/L)

Figure F-6

Local Wellhead and Aquifer Protection Study- Phase Il
Dearmoun Study Area - Soil Rating (n=43)

\l
|

*

o

EaN ol
|

w
\

N

=

o

200 300 400
Soil Rating (sq. ft./ bedroom)

500




Nitrate Level (mg/L)

Figure F-7

Local Wellhead and Aquifer Protection Study - Phase Il
Dearmoun Study Area - Sum of Bedrooms (n=103)
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Nitrate Level (mg/L)

Figure F-8
Local Wellhead and Aquifer Protection Study - Phase Il
Dearmoun Study Area - Bedrock (n=54)
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Figure F-9
Local Wellhead and Aquifer Protection Study - Phase Il
Dearmoun Study Area - Static Water Level (n=62)
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Scimitar _ Pilot Study . Area. - Field
Investigation Questionnaire, Video Logs,
and Well Logs
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SCIMITAR COMMUNITY QUESTIONAIRE

A study in your area will analyze the sources and causes of nitrates in wells

The Anchorage Department of Health and Human Service is conducting a study of nitrate occurrence in
selected groundwater wells of the Scimitar Subdivision. Information gained will be used as part of the
ongoing Local Wellhead and Aquifer Protection study for the Municipality of Anchorage. Groundwater
scientists and engineers from the US Geological Survey and Montgomery Watson, an international
consulting firm, will be collecting field data in late July and August. We are currently soliciting participation
of homeowners interested in having their wells included in the field study.

Each well selected for inclusion in the program will be located precisely with respect to latitude, longitude
and elevation. Static water levels will be measured in each well to determine the elevation of the water
table. In most instances this entails lowering a probe into the well which involves temporary removal and
replacement of the sanitary seal at the wellhead. Certain wells will have samples taken which will be
analyzed for a variety of chemical compounds. These analyses will help identify the source of the water
and changes in water chemistry taking place in the soil. The interior of the sampled wells will also be
inspected with a video camera to confirm existing well logs. For wells that are video taped and sampled,
purging and pump extraction is necessary. Purging the well ensures a high quality sample, and pump
extraction is necessary to video tape the well. Pump extraction and re-insertion will be performed by Jim
Sullivan of Arctic Pump and Well, a certified pump installer who has many years of experience in the
area. Care will be taken to minimize disturbance to landscaping. All work will be performed by competent
and trained personnel, abiding by the municipal code concerning water wells.

If your well is selected for water table measurements, you will be required to:
Minimize water usage one day prior to scheduled testing,
Provide your consent to access across your property to the well, including a 20-foot wide path for
truck-mounted well service equipment.
Provide consent for access into the well casing for water level probing, and
Allow for disconnection of power supply (via your circuit breaker), should pump removal be
necessary in the unlikely event the probe may become stuck in your well.

If your well is selected for sampling and/or video inspection, you will also be required to:
Assist with the field effort by pumping the well following water table measurement and prior to
sampling, and
Switch off the well pump power prior to pump removal.

In general, no more than one day will be necessary to complete the study on your lot. All data from your
well will be available to you as soon as it has been reviewed, although some analysis may take 6 months
or more to be performed. Individual data from your well will not be distributed to other homeowners in the
area, although the data will become public record and will be discussed in interpretive reports published
by the project team. To be considered for inclusion in the study, consent must be provided by signing the
backside of this form where indicated and returning a copy of the form to the project team.

All interested parties are also invited to a informational meeting. This meeting will answer any questions
you may have concerning the study and it will be held at:

Community Informational Meeting
July 21, 1999, 7:00 PM
Chugiak Benefits Association

Any questions about the study before the meeting can be answered by either
Sharon Minsch (894-4200) or William Rice (248-8883).

Montgomery Watson logo USGSlogo MOA logo



If you are interested in participating in the program, please answer the following questions and
sign this form. Your response is appreciated no later than the July 21 informational meeting.

1) Yes No Do you currently haul water?

2) Yes No Do you currently use your well as a water storage
facility?

3) Yes No Do you have a low production well? Est. gpm

4) Yes No Do you have any dry wells? (Please draw a rough map
locating any on the back of this questionaire)

5) Yes No Would arrangements for access be possible during
the weekdays the last week of July or the first week in
August?

6) Yes No Do you have a pet that may interfere with testing?

7 Yes No Does your septic system use a leach field?

8) Yes No Have you had any current problems with your septic
system?

9) When was your septic system installed?
Date

| consent to the use of my well as outlined above for the Municipality of Anchorage
Local Wellhead and Aquifer Protection study.

Name (Signature): Date:

Name (Printed):

Address:

Day Phone # Night Phone #

Please submit this questionaire to:

Attn: William Rice
Montgomery Watson
4100 Spenard Road

Anchorage, AK 99517

Montgomery Watson logo USGSlogo MOA logo



Municipality of Anchorage
Dept of Health & Human Services
Environmental Services Division
On-Site Services Program

Scimitar Subdivision Water Well Filming

August 1999
Tape #1:

Scimitar #2, Lot 14 Block 3

20160 Tulwar Drive

End of casing, start of bedrock at 69’

Slight water running down casing at 85’+- - lens became cloudy with depth.
Total Probe of 170’

Scimitar #1, Lot 1 Block 1

20036 Chugach Park Drive

End of casing, start of bedrock at 38.5’
Static water level of 70’

Total probe of 75° — bottom of well, no leaks

Scimitar #1, Lot 8 Block 3
19920 Tulwar Drive
Casing perforated between 31’ & 33’ with a steady flow coming into well from the perforations

Tape #2:

Scimitar #3, Lot 2 Block 2

19835 Seika Drive

Slight drip from pitless area clouded lens; bedrock at 15’
Static water lever at 145

Total probe of 172’

Scimitar #3, Lot 2 Block 1

20016 Seika Drive

Slight drip at bedrock

End of casing, start of bedrock at 90’
No static water level found

Total probe of 190’

Scimitar #3, Lot 16 Block 1

19729 Beldugue Court

No static water level or leaks found
Total probe of 190’



Tape #3

Scimitar #2, Lot 16 Block 3

20208 Tulwar Drive

End of casing, start of bedrock at 90" with a steady water flow
Total probe of 190’

Scimitar #1, Lot 4 Block 2

NHN Chugach Park

Found a slight flow down the casing, maybe coming from pitless area, but more noticed at
125°+-

End of casing, start of bedrock at 61.5’

Total probe of 185’

Scimitar #1, Lot 5 Block 2

NHN Chugach Park

Perforations at 77’ to 82’ dry, no seeps

End of casing, start of bedrock at 82’ slight flow coming in at top of bedrock 82’
Static water level at 156’

Total probe of 195’

Tape #4:

Scimitar #1, Lot 7 Block 3

19890 Tulwar Drive

Small amount of water flowing in at perforations in casing at 48’

End of casing, start of bedrock at 112” water seeping in at top of bedrock
No static water level found

Total probe of 190’

Scimitar #3, Lot 1 Block 6

19738 Seika Drive

End of casing, start of bedrock at 75’
No leaks or static water level found.
Total probe of 190’

Tape #5:

Scimitar #1, Lot 9 Block 2

19743 Tulwar Drive

Found slight flow along casing above bedrock
End of casing, start of bedrock at 85’

Static water lever at 115’

Lens became cloudy — no visibility on water
Probe abandoned.



Scimitar #1, Lot 2 Block 2

20125 Chugach Park Drive

End of casing, start of bedrock at 104’
Water flowing in at 157’

Total probed of 195”

Tape #6:

Scimitar #3, Lot 1 Block 1

20048 Seika Drive

End of casing start of bedrock at 92’
Slight water flow at top of bedrock 92’
No static water level found.

Total probe of 190’

Scimitar #2, Lot 18 Block 3

NHN Tulwar Drive

Perforations in casing at 63’ to 68, but no flow, dry.
Bedrock at 72’ - end of casing

Start of liner at 100°.

No static water level found and no leaks.

Total probe of 195’

Scimitar #1 Lot 3 Block 2
20149 Chugach Park Drive
Slight flow starting at 30°+-
Static water lever at 100’
Bottom of well at 107’



Y
,ﬂ.-—-—" Scimitar 1 Block 1 Lot 1 L ] [ \ WATER WELL RECORD / 5178
@ . ) ‘ STATE OF ALASKA -
- - DEPARTMENT OF NATURAL RESOURES

N ’ . Division of Geolagical & Geophysical Surveys

s

NIT 7L . -
ZN  UNT #_ = Orilling Permit No.
LOCATION OF WELL {Pleass complata sither 18] 10 or lc.) A.D.L. No.,
In.ll Borovgh Subdivision Lot Alock ;ﬂ_' taqtrs. Section No. TownshleD Range - EG Maerldian
Anch Seimitar; 1 |1 e 0f e of —0f — s ©w(]
t TANCE AND DIRECT FROM ROAD INTERSE N . . ] : .
1c.[f DIS E [»] ECTION RO INTERSECTIONS 3. OWNER OF WELL MI‘. Paul Hyers
Address:
Eagle River, Ak,
Strest Address aond Arsc of Wei! Locotion .
2. WELL LOG _ F;‘u'rf:c""" ) 4. WELL nsgru: {tinal) 5. DATE OF COMPLETION
Materlal Type Tep “Bottam __.L.."-_ 5 - 5 - 82
Overburden O 2 6. [Jcoble ool X Retory [JOriven Cowe
Gravel, some water 2 20 [ Auger [uetted [Jrored [ other:
Larger gravel, water inc, 2 78 7.useXEKXoomestic ] Pubtic Supply [ industry
‘ . ‘ - - D Irr:qaii;r; - D Recharge D Commaerical
[ testwenn [ Other: ' -
s. caspe: ] anaoa-a T weided '
diom. In. te __ft. Dapih Weight 17 tbs./ tt.
diam, in. to fi. Depth Stickup it.
9. FINISH OF WELL: )
& Type! Qp___H__,_Q_..eﬂ ole  __  Dlomster: 5"
'( .f‘\'_' . Stot/Mesh Size: Langth:
* - Set betweaen f1. ond 1t.
Backfilling anvcl pack
10. STATIC WATER LEVEL: 67 wt 5 /5/ 83
Dats C r
] avove  or X] peiow 1and surface : e C
Equipment used: (TJ C
- — ] =
11. PUMPING LEVEL batow lond surface and YIELD 'p) r
1. after hra. pumping g.p.m. —
- - ot
BiN after ______hra. pumping _______ 9.p.m- m C
12.6ROUTING  Well Grouted: [ ves (T no .
Material: [] Neot Cament [ ] Other: = C
T3 pumpi (If aveiloble) WP _ L/ 2 @
Length of Drop Pips 73 ft. copacity g.p.m. e 3
- . . ' ] -~ -
T = K S ‘ XXX supm. . O O Centritical [ otnar RS 8
e : . ' 14 REMARKS: =
g _ i —— Perforations at ho-lﬁ D *
1 ,‘\:.' . ) - B i ’ WEA - _i:.‘:‘m‘_“ﬂ:“ B Lo \i'f'-;_' BRE 2 a%ﬂ%;ﬂy A:ﬂ'x.u.:' h -
: e : - -and’ 7‘!--7'6. Bail tested at lO GPH ~| ¢
. WATER WELL CONTRACTOR'S CERTIFIC N: . {
16 TER ;...;L ¢ B ¢ . E A",D....‘ o . 15. Water- Tumpcrulprt-____.' D.F . D c <O E
) This -.“' v.cs- dflillod' undor,_mi’juﬂs}!—lctionrund !ﬁis t‘;pgrl,l:_—.l.r,.u;;!u "\Ib.le 'o,.lr my ;bﬁoqq‘qﬁqo_on_ﬂ bellst; . - ) P N (
. - Magnuson Drilling . “AA 5385 | (
\ Vo Registersd B“Bll-“ Nams : Conlroci License Number ... R : .
o P,0. Box 504 Eagle River, Kk, 99577 , e - N -
.Sligned: __Mé_(‘\_‘ L Date: HS-Y 50 1982 Qﬂ g
Authorized Repres telin ’ ('
‘| Form 02-WWR (IIIB.I) . T Copy Dlﬂribuhon WHITE - State osss, PINK*Gritlor. CANARY = Customer . s
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@er.ifien Ertllmg fing

Scimitar 1 Block 2 Lot 3

. BOC Co. dhg

SULLIVAN WATER WELLS

P. 0. BOX 272, CHUGIAK, ALASKA 88557 « TELEPHONE 883-2750

e

OWNER OF LAND _\J /=  Sruddes S LTAT DEFTHOF WELL __// & & 7
ADDRESS 5/ 72 % LEE Lo Anicri G957 STATICLEVEL OF WATER FT, _ 422 .
LEGAL DESCRIPTION & 7 (724 oA S« fam-ﬁ i £, DRAW DOWN FT. |
DAYE-Started _ /2 /F2 _ Ended 12/ £ ‘ GALS.PERHR % &9
PERMIT NUMBER _ ‘%:l\C)J“\(a _ . KINDOFcasmG ,_© Fod
KIND OF FORMATION:

From 3 __Ft.to_gt _Fr_ O JERHS Uﬂfﬁ'-"""" From —...__Ft. to Ft.
From_ o~ _Ft. 1o ’!""’E. Ft. Jﬂ #“-v’ﬁ' : g LS From Ft. to_.__....Ft.
From_ 7 < Ft. to "r:/ Ft._ o2 sea 7‘ £ AT £, é From Ft. to Ft. I
From_ Ft. to Fi. ayed e [ From Ft. to Ft
From.—%¢__Ft to 73 Ft._ A5 QU‘-“’L‘F:'Q | — From— Fu.to Ft
From Z$  Ftto F2 Ft_e<le .-i#r" 55. GAFIES  From Ft. to Ft.
From % & Ft. to_FF___Ft., ‘.‘"ﬁwdd? L pIEE A Prom MUNIC! u oF ANCHW&

_From Ft. to Pt 71 XE G L7 From ENVlRQ?i”EE“TA" PRQFCHQN

) From_=¥ < _Ft. to_{ 7 _Ft, C‘c’;&f?’ ."-'" £ 2 Al r.F'F:;m__, F R_i_!‘.._J h
From (D7 Fr.to_it) ¥i_SAw0 Lerssz S/ [ prom

From Ft. ;fo : Ft. .l s r — KA TER From ﬁg Ft SO
From {44 Ft. to__ @ 13; gﬁ'ﬁi“g&}@/ﬁa.-z . e From_zoz: Ft. to_= Ft
From Ft. to Ft. — ' . #‘sm ; From Ft. to Ft.
From Ft. to. Ft.- :"é; * From Ft. to __Ft,
From Ft. to Fi. ' " From Ft. to Ft.
From Ft. to Ft. . . From Ft. to Ft,
Fromn Ft. to - Ft. . From Ft. to Fr

MISCL. INFORMATION: | Q;\(

ppft>

»s @N%fp )

DRILLER’S NAME "o ot * . s oo
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ar 1 Block 2 Lot 4

DHHS ENVIRONMENTAL SVCS

dooT

Scml

DCC Co. dba

' "smuvm WATER WELLS i

. P.O.EOX 670272, CHUGIAK, ALASKA 90567 = TELEPHONE B08.2759

FoRas MOAGACE M:‘m’ DEPTH OF WELL _ {2 9.

Eﬁ-‘ir "lma SooTr JAT LS CIT STATIC LEVEL OF WATER FT. - T
UTAR ?71 1 ‘ ' oo
Nscamirﬂﬁ gt soT S S A DRAW DOWN ET.

. Ended J:z IFr4 ' GALS. PER HR 50

"KIND OF CASING 'K-*:- ol o T

4

Fi. LA 8 STewy A From £ Ft. to_é_‘?_‘“..Ft

r
= v
L T e
:
4
&
&

: E-'t.- O EL Kb dE~S From Ft.owo___ Ft. L B !
R to 4T Fr_ el T SAws -S:/ From Ft.to__ TFu__ R A
Frm&l - .Ft. to Fi. LA Rady . From Fi o . Ft L L
Fom AP _Frro I3 Fr_pHLo SR} . Frome—Fttoa Fr e
. L o H . , ;i‘ - e B
me"g S Ft, ta £ p Sary SHtwd 5 & £nus LFrom Ft. to_ Ft._t - — !
.From 2 l Ft. to, Ft. 5/ ceAj . From Ftowwp. - Ft ‘ - S - ~!—
‘From ;3 Ft. to £ Fi 1-/?"93?3 Adrd From __ Ft. to Fr. o DF ANW
MUNlC}PAL e
F 5‘? to_22D Ft 13:—_-# Anex  HOAD SAAEERFFrom Ft. tor__ Ft ALTH &+ _
rorm F‘- o ENV|RONMEMTAL PRDTECTlON S
From.__ Fr.to. - PruBRY LiTTLE Lot From Ft. to -
| i Coigy wl ¥ . DEC_B8M88. i
me._:g_ﬂ.._Ft tﬂ__'ll?-iFt 5¢ﬂ;f i SEEE i d From Ft.to .'Ft - —= ; -
-an-i" “‘“—-Ft too— auFt FMJ From —Fr. ta Ft. .
Frurr\ . Ft.to_ Fr_ o~ &Pt ‘ From Ft'to fi. " e — 1 |
me-?:\""“ Ft. m-ﬁ"?ﬁ" Ft. =4 "'""e: wik  MALY EFRES From FL. to_. P .' — :_"_’ E :
me Ft.to Ft, wasy AsT’T/— 2 OHAe £ From___ Ftte__ Ft. —_
FromS 73 5 ?_5;- Ft to S90 _Ft fHEgdecie L85 [ From Ft.to Fro_
. T Pt Fi. Fin g.wm raSddmT From Ft. to Ft
.Ffm_m_ .. 4 o ! r""#.f-ﬂ
 MISCL, INFORMATION:

il Teras € CATIS

DRI FR'S NAME _/ S ‘j':
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- Scimitar
. cimitar ‘li‘Block2Lot4,l_ WATER WELL RECORD

, R _ . o : STATE OF ALASKA
i Lo IR . ' o DEPARTMENT OF NATURAL RESOURES
L ' Division of Geologieal B Geophysical S_urv_éy;

Rriliing Permit No.

Ld'uafmiv OF WELL - " {Pjeese cemplete oither lo, I or ic.] R . A.D.L. Ne.
Bornunh . Sunﬂlw!nian - et g_ln#i'i, _‘.TLI . 'f#ﬂirs-, Suation Ne. TownshipND Range -g[7 Maridian
;\nm‘ ¥ i .,.....uf_nf__o!..._ o . s “row
'I“AN £ AND DIREGTI N ‘FROM ROAD INTERSEI‘:TIDN.S FE a. BWNER OF WELLS
::' RISTANG ° ‘ _ AU Ferle .Beeter

Addrnss;_‘ - Bra Box 1546«E
o A.nCh;, Ma—n 9?50?

© Sfront Adarasl-;kund ':Arﬁn af Wail Locatlon

2. v‘ven.'u.' 'Lns P | TaalEelew b g wELL DEPTH: { finai) 5. DATE OF GOMPLETION = °
i : . : -Burfdee . . N P - ._~_ ﬂ,% '
W . Mnlqr;al "rypa e © Tap - Batiom SL ) o=
Jrganlc brown colofymeds Barde 1| O | 3| 6. Edeoble ool Elﬂniﬂfv CID"'VM‘ o
i1l prey colory and very hardy | 3 B0 - O Avgee. - [Jumives , [ bored - Elmhur e
rithlarge: boul&e‘»‘&- S i B S} T.uses gcom.m [ e sm., O ingwstey
™11 E,TEV aﬂﬁ. h&I’d, s1th W‘E’lt@r. L BR . F '-_- [:] Irrlqaﬂon Dﬂeel’mrdn ‘ Dt‘:ummarleal
Bedrock:grey  and wery hard, |- 7h-| “80 LY Test wati [} ot : ‘
Bedroek hlue-;:re"f 'md harde - | BQ | 901 s casme: D'rhrauded B wetdss
Bedrcck tgray  gnd very hards - 80 | 107 |dom 6 in 1o T3 a1 bepth - W‘“ﬂ"f——i-?—"’*/" :
Sgdrockrblueg=gr o and hard, - - 107 1 129 |dem_ | _in te " f. beptn” . Stickup 1 !f'_- . 1
'REdrOCko,,rey.. &nd Very hmrﬁu h 129 . 138 ) 9, FINISH OF WELL: GPBE hﬂla/}p&rfﬂra’ted :
Sedrockiblue-srey. svd hards- 1138 158G TyperEilfe " Diameinr:
Sedrock:grey -and very harda - 150 | 163 Siot/Mesh Size: o  Lenath:
Redroek:light green -and hard. 163 166 | Set between ﬁg £t end’ : ':;, .

Bedrdcl: blue-gm}_and hard, - 166 170 Backfilling ____._, Gravel sk

Begrﬂci: ilsit brown and hard, 170 . _:'""1?? 0. STATII:: WATER LEVEI;'___'__'______'_U_@___ﬂ.‘ i - 451
=ros ight gre En nd hard' — 1?? 18?_‘ [:]Ahe.wn.. ot ! '@:Eéluw tend surface | o Bote . .01
:edrock-blue—.ﬂ:rev ‘and hardy . 187 | 199 equipmant. um shnd 1:Lma
.f-edroms:*light g.,r‘.,an and hmd. 4 1%0 ) 200 ‘
SR . pumrms LEVEL belew Tand. ‘iurtace end leLD e L
L o R B 2 f! ﬂfhu‘-m 2y s, pumplnq < 55 g.p.. ‘:.
’_\ r%\u e ‘ BRI K . 'ﬂ-.-' nffur o 'hrs'. ‘puping ‘ 9.p.m.:
) - 4 . 12 GROUTING  ‘We Grouled: f:] Yas @ Ne . Co
j) 3-.' T Mummmnv OF ANE Harawse | eterierr”” [] Neat cament II! Other: .
L "-asan;z;:rq}wam.an FRchTecTION | repumesT Gt aveitange) L ] w8
R - _. . Lengih af Drop _Pjpu ﬂ cipuchy Lo lgpem, | s
3 H".‘ X Fat i . ! ) i v ' ".' " '"_“ . c. o " ...l '--
AFRl 14 ‘.ﬁ’%g R ‘ D Subm, [ dot D thir:ﬁnﬂl D Other ' {-g '
e . , =z
B 8

14. REMARKE:

‘RE 3 VED

&, WATER WE.LL c:DNTRAG‘I’ﬂR £ CERTIFICATION:

1%, Water Tempargiureg ——.® .. ]:I F D [~
TM: wau was, drilled uadar m,- ;um’.dlcnon and this repqrf iz true Yo the Best of my unowladga and bel!n!, .
' Foss T‘ril‘ing' S : o AA 0758 X
ﬁsg.ainrad Business Nama . B . -Cenrect Licanse Number . . L i
! Adaress: SR Box FE80 ¥ *thwnoua : L;rlvfaa, ‘Chusilak., Ak, 99 '36‘?

'.."%llunnd-.}{;«_"(!.,j‘??j (_{ .*3'&?/"'?,./}*‘ S e ‘. ' uu'u ‘ .c" f/)/

uthorlzed - Rurnsnmqﬁ_vn

Porm 02-WwR (/1) 1 U0 7 Gapy Distriotlen:  WHITE < Stafe DGGS, PINK - Driller, CANART-cdsinmur
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Scimitar 1 Block 2 Lot 5

SULLIVAN WATER WELLS

P.O. BOX 670272, CHUBIAK, ALASKA 23567 TELEPHONE 688.275%

OWNER OF LAND 2] #m /71 BORE HOLE DATA

ADDRESS £o Qox (704945 C HI61AL mE,EPT;___

LEGAL DESCRIPTION SewmTmet. 251 Ly CATinte ST dd |
A LT & & | 6 OV ER JpoRG A~

PERMIT NUMBER P00 69 _ Dateof ssue d -2 -9 | L | 12 STl Glndse

TAX INDENTIFICATION NUMBER 2S5 7f 32 13 . (2 1 r&rao tan

Is well located at approved pefinit location? &8s No || 3» STt Spo £ & S8

Method of Drilling: Garotay  (Jeabletool | 20 | 45 | Haked And

Depth of weli; _ <08

Casing Type Mw::u Thickness + 25 O 2% - inches
Diameter é . inches, depth iQ g feet

4.’;&612 SALG baavE., Comtmix
a |68 | pangfrnd

Liner Type: _sdsniE L5 | E0 | Sang £€avse  QuAY <
Casing Stickup Above Ground: o2 feet Q! 08X R

Static Water Level (from ground level): 1% feet |20 30 | ﬁ_@d’ ey LEGE e
Pumping 1§vel feet efier ___ Hra. pumping gpm LTS CHped

Recover Rate; . A3 gpm

Mathod of Testing: _ /31 A (222 | 33 _&QAKJ; ERnY .

Well Intake Opening Type: [JOpenEnd  Zlepen Hole 2en 1430 Riokoce 6R éé’.J

- [ screened;  Stant feet Stopped _  feet

Z3-erforations Start __ 74§ feat Stopped z (T
Grout Type! _é.-.q To~iT & Volume (1S QsS

Depth: from ] feet, to fael
Pump Intake Depth: _feet e,

. Lyr i V E D
Pump Size hp EBErand Name
Wall Disinfected Upon Completion? JYes (J No APR 4 1994
Method of Disinfection: De;..

Comments: -

-

Drillers Name __W

 ATTENTION: It is the responsibillty of the property owner to submit a copy of the well log to the praper authotity. Municipality
of Anchorage; Departmant of Health & Human Services and/or Department of Environmental Congervation. Mat8u Barough
Department of Environmental Consarvalion.

T8 "d PobbbbbbbbbbeclZ gEg ST1713M AALGM NUAITIINS WY I+: 71T HON BE—Ce-NUT
¢/T "d 0610 o

AE77i L BRI L ddY




o @erpfied Drilling Cng. 7 |

Sclmltar 1 Block 2 Lot 8 ‘ ! sy &

(‘4-. by

DOC Co. dba

SULLIVAN WATER WELLS

PHONE 688-27
| _P.0.BOX 272, CHUGIAK, ALASKA 99567 e TELE HouJ 88- 59{0,-4;‘«

7

OWNER"OF _ AND Yla¥s K 5' / HECD ool 'DEPTH OF WELL K00

ADDRESS EEA STATIC LEVEL OF WATER FT. z7’
LEGAL nsscmmonfd P __gek A S 1 THRH %RAwﬂDbtv{%:fl

"DATE - Started : 3/9?/ 77 Ended 3’ /:? /7 4 GALS.PERHR _ /§°°

PERMIT NUMBER _,'7 qo0 6 ¢ KIND OF CASING _& X oo

& well o ne et S ¥Suc /0,7/5‘/1/,,6/&7;5)%
N 3P WO

KIND OF FORMATION

From_fz__Ft ta_..._3.__Ft o SER Bokg = From Ft. to Ft.
+ From ,3 Ft.to_ T __Ft.__ €4 AT e SRS E From ~__Ft.to “Ft. i

From c'.' l__Ft. to_3 f Ft. Sy + ol From __Ftto Ft.

From. ? / Ft; to 4.2 Ft.- Fev& Lot From _Ft. to Ft )
FromMFtto T2t Cé'ﬁ!’-l = L& Ayt From Ft. to Ft

‘7 + _Ft. 7-1 Grrl  SAanO LA """"‘From Ft. to Ft.

_Ft. <‘/C'4fﬂf AT IRATE Fom - Ftto Ft.
S ! AT 2

7 -+ From Ft_. to Ft.‘.
From_ i Fi w25 Fi__ 13EIR0< & From Ft. to Ft.
From__z_th. to___l_Ft LLpLoe s Fer< f_"-"eégm Ft. to Ft. ;‘c_n_; ;6}
From Ft. to Ft. Jo &frt From Ft. to R o =
From_glFt to_L_iFt /3’: DL : From Ft. ;n ‘ Ft. E)
R e L ¢
'me - Ft to_ —Ft. o (Cadadi From Ft. to Ft. h
From fr,;’ Ft. to 200 Ft Qs ers " From Ft. to Ft. \|
- From_ Ft. to Ft. ' ~ From_ Ft. to Ft. E
D Erams— _Ftto i P , . From. Pt Ft %
MISCL. INFORMATION: G P
AT e 47
r o
S N “

W D.| ¢& j”,z?j:;rz{fj_ﬁa's NAME fa/-/ St
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Scilﬁitar 1 Block 2 Lot 9

i WILSON, MEL DRILLING - “2*7
L: q . ' g | ANCHSSSﬁE ALASKA PETEES 995‘07 : .
| k-2 N . " 'Dmms;:;’;?

‘Well Owner MU‘- J.MM:‘ BIMG}:-S e Use of Wel )

Location (address of: Township, Range Section, if known; or distance main road

Comitar et Dad> s e . _ /
D-eLOu Chpole - _
o - :
Size of casing_fo_..._Depth of Hole_ o5 ¢ Q 3 eet . - Cased to__?_a'_.___.feet
Static water levei_____.___ft." (above) (below) land surface.’ Finish of well (cheék one) open end ( )
Screen ); Perforated (  ).
Describe screen or perforation oRbCE

Well oiucrﬁii:go::;t éﬁ;ﬁ?iﬁlﬁ per (hour) . @ forw;%@m {0‘?,\_. _ft.
Date of completion_/ ﬂaqw;_ﬁ’ /?7,6 E“"“Cf M;% 6\0“"
WELL LOG AN \i A
_.Depth in feet from - \..L‘-' -
ground surface | Give details of formations perietrated, size of material, color and hardness
_@ oSt _QeRwuun. [ Dad, ‘M'ébb&)
5l ro Sk Reack mwzé |
__sS(D To_ 74’ - #Moad e
T¢ 70 g3 o Roct
_313,.__’1'0_9_ R ock ;}dw., | | | =
Ci;\ o lo% & Rebrocte Lol Daby o¥
TO lod' Lean™Ra, \/'1. GP M —
Lot TolRKA _@M&_{M Demo_ 05aTan Neng 3/4 Cpm
TO - l/u GPun  Total TR, Fare
122 10196" _Srged  Weation Dewdsdheo Y Gpu.
19¢) 1026t Toead o Fhaftes w\lu.k-d wp 3 apus
L(-LL—_TO_AAE)_ -_M@%M - Tobl SGpu —
TO
_To. | | P«Q-th_a D Adannl> @—Qm&e L‘\«.Q L>e0s

oL h_ . [_ ) 14




A.—' - - - v““——'"‘ e - """V" “" Hvalan-..;_‘ ‘*
e ‘#:- Scimitar 1 Block 2 Lot 10 . . —
| ownzn OF LAND ... Stewen. Srng Bosn EPTH OF WELL 20 i)

SRS

'Annm:ss o .. ~ STATIC LEVEL OF WATER FT. = 3"
.'(\L SITE . /-Af' ]0 Bl Kél, SOVM&M Z/Wi% ‘f/)bbown FT. /5‘ :
'DATE—-STARTED ' é//i’éf 7 . GALS. PER HR. . '
DATE__ENDED . é/ 2L / 7.7 oo, KIND OF CASING .

"‘.“KIND OF ronm'r:on-

Crrom LS.

—awmanas.

“‘Feﬁ?_‘*ﬁ :

FT. 70! "‘f/-é—z—

W n..jﬁi..}tééﬂfdﬂ S rnom L7.6..._vT. 10
TR T Tl o 2P Lo . & o T3 ATE
" FROM.. $..Fr.To.l3€ Fr. 3R PRKEH BE FROM. RS o J

RS & MATEF WELL IHNVENTORY CHANGE
TANDRERG STEVEN E
QAR SW QR NW R NE @ SE § 10 TWN 215N RNG @014 M 8

={048

LaT N33 LON Wi W AaLT METH
¥ DRILLER A&L DRILLING COMF DATE 06 21 1975 FIN DEFTH 0Q200.00
USE 8800 SINGLE DWELLING CONS METH . - GROUTING

-/ "Va o-1-St as

2/
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- McKay Well Drili.ag T
- © ( 1780)
R i P.O. Box 557 “
7 Wasilla, Alaska 99687
4 N ' Phone 376.5058
WallOwnerCAUC/( /V’C/E’ ’V'Z-” | o | Dats _/ =/~ 5D
Well Loeatltmﬁ///f = /&75{8 : o Phone -
ST JM/!,T/?/'? 5-/0/ L)fﬂ {i ‘
Size Casmg é — Depth of Hole .3 3 2 Cased to _LLle —. feet
Static Water Level, o feet. .. Well Test BRI GEAIMTNGEMIFHORAGE  Hours
- _ EPT. OF HEALTH &
Date of Comp!et:on 47"‘ 23 =L o ENVIRONMENTAL PROTECTION
o '- FEB 61087
WELL LOG

RECEIVED

1/< —-/ 3y ,é//v/ﬁa(ﬁ

134 ~ 14 ~ SAtdysr (At X ypgtes
legun ) ek

éﬁ’_”ZVJ - f?/t."a /qu/ (};ﬁf/'—-—' i_//,}/g;//"/t//{ {l), cﬁ,/)
M’/ - S ,(-{_,—,‘(/,«

. o 'w“-{;f“!‘;ﬁ"i,m’#}”ﬂ_”_. oo % “’f/”_j/ 5’,’[ o
: ‘ /Ff “5/&’7- i
f-’%é’f— mw @ S5 o’
© L _AS - Bo SR Tl i TaZas
WSl TrosT o porastee A =V Y BT
Wb NG S IGRIZATION TO DF2LL 7, b Qoea2
\ony; oy ?f?f[:; B fjij/gJ;az f{, = D:ﬂa:)

I hefeby aytho 12 McKay Drilling to-’.p dceed with the above work. Payment shall be made in




s o

‘Lo't'»VST-




(1794
XelG

ro

5 .

?

Scimitar 1 Block 3 Lot 10

T3

BUEL [TTM ARD

ANYN SATTIE]

0800%6 MS OoN 3YmIag

*327 pezexyxad Surses ITen
© 08 03 np osTe ~13

P3ITd®T I3T3URiaeA OU 1o Luezxes oy

I A°d UT v y2tm poury ST Mﬂy: A3ax ot Ixn3ovry Auen "
?GT 03 13g¢T moag Paiexyzad st yTey NOLLYNYOINT “IDSIN

3 OL "Lg s noX 4
‘13 R &
‘T OL “1g o= woug

L rrrrmrm— | 1 ere————— noud

“Ld TOL LG e NO33

..H...n ; TOL L e g

sy .._..r_vi.umgle.z... OL LI ™ Fg" " Wous
B = =2 8 sy oL "Xd “g5¢ 0}

A rmen s LAy 0y s tma b

§30ELL “GEE OL "L TR RO

A amann bt n s

.M.u@..&fwkﬂuum.mw LI TTTUFRETTTT 0L L TTUEEETTTTT WO

.MOOH%N.N | 8957 OL Ly ..II.M.,W...N..?.IL.L WOud

HoH "SINTFEET A €87

OIS L " TE " OL 14 TEEETTTTT WONS

SIXBNY SANYITIL ™ "L " H " 01" Lq TN Wodg
TSRO L g 01 " 1Lg THCT N NOYS
S Gl P LT E—— OL LI 3¢ Wous

TR M T 0L L g Wowd
...... RETSAITFS ™ 1 BT OL U g Wod
LR B 732l | TYETTT OL LA -.-Nw....._.......i.. NCH2
.uadm‘d..ﬂﬂuﬁu.w L LG QL L g Woxd
T R G 0L Lt - o
SPLGEY Y sAwy 14 TETTTTTOL 1S TR WOUS

[T

TESPIAGISAY T 1L [ OL L3 =3 === Koug

“IE06 T LI NMOd Mvaa

ALY XL HALYM 4O TAATIILLYIS

"OL“Ld TG WoHd TR TGRGE T Y e OL "Ly wiggrmeee T E
| ‘NOLLYWOA 40 QNIH
) LTSV E=E3-V I ™ 13 55T ONISYD 30 aniy e ¥6-UT=¢""" G3ANT — TLYq
" B3 R IS5 M WA STV e PE-EETS T AALAVIS - 3ava

YUOTR ¥ IR TV “XTE AUS ~ 1M
T R Y IO RSy i Sy SS3yaqv -

YISYIVY 11V

h - “IT7E0%  TIIM 20 HLIAG SUTITON T gEsEsE T anvy wo &mmlo -
661£-92€ 6616989 -
AV VINSYM 19566 VNSYIY N VIONHD — Z¥0029 XOB Qg HY ..v__d._mUQIO )

avv.ou. u::.:un .o» Z="1TIAM
Vs.: -; Y u>mmmm3




Scimitar . Block 2 Lot 24

dNVN S 83 TT180

‘NOILVIWHOANI "TOSIN

GIPA

Tep
o
;
i
o
=

WOdd

WOUA

WO

e o

WO¥dg

T TP

WOY4d

WOYdA

WOYA
NOY4

NSO UEITEEINYT LY
g e ey o
l.f\rr\lr_u rL.r.—. p =

FOOATE
H OGNS I T

seresssiins

........m\.p<mu.,..wkt._. " oY ﬂ..»r._..... .

WOYd

EET ((ME:
0O WONA

e WOy g

WOYd
...................... WOYA
e O
e NOYA

= WOUA

T WOYd

[ WOUd

s O

"NOILYIWHOA 40 ANIX

g e L NMOT YA

LT ONISYD 40 NI

&

..........-o.h..om,”qan\\ndwﬁm\s rvwo I,H.h—ma carrrrrrrranars

Piitiarsiseinee G9aNd — 11vd

LSO d31dvy1s - 3Lvd

TR SR A LS — TTIM

.wa..}m....:m.“.,.:u...hw..(u.,.\u.u.m....;w:w...(.m.... SSTYAAY

............‘:........ ..4.........U...\.h.M..HM...\I.I..\-...H.n.lm..w\,..,lm....,.uu......... QZ{J .WO mngo

49566 VUSYIV "XVIONHI — ¥ X0d 331440 LS04

L )

YASYIY 11V 3AY3S 3m

‘O ONITIIdG
oo

"

Py

B6LE-8! 2

MO T A TR ey




Date of
Compietion,

1-1#-83

.Ihs?ft,

Type of Hensuremen

0. PUHPIRG LEVEL be!ow Ilnd surflce

ft. after e

ft. after . hrs.}pumping

_'WELL ‘HEAD COMPLETION: . . [ -] In Approved Pit




, ertified EI‘ illing i‘lﬂg |

DOC Co. aba

SULLIVAN WATER WELLS

P.0.BOX 670272, CHUGIAK, ALASKA 99567 » TELEPHONE 688-2755

/
OWNER OF LAND __ AL/ zyeit DEPTH OF weLL  “F60

i ADDRESS An Box  £70737  CHUSAL STATIC LEVEL OF WATER FT.

“3 LEGAL Déscmmo&i /? O3 N Comy7AR ,%Z DRAW DOWN FT.

I DATE-sured - Ended __& GALS. PER HR;

; PERMIT NUMBER i ' KIND,OF casing & £00

KIND OF FORMATION: © - :
Fromi . Fi. toif\lFt._E\,_uX‘ L7 wE «© uIfLe. f From_ Ft. to Ft.
From~’3.7 Ft. to NID Ft.; /7{4-(/7 LSt TQAI S From Fi. 10 Ft.
From :in 2 Ftto__Joe F(__S:}- (oS50 T Mon &£ From Fi. to Ft.
From 2 % & Fr.to_3 <5 Ft,ﬁ ,/JARO L G ITa S From Fi. to Ft ‘
From.St3 Pt 10 3.5 Ft. &S0 S Fay S w’f/ From____ _ Ft. 1o Ft
From . Ft. to Fl.(z,u.-_ir""{ T S S S From Ft. to F1.
From _Z<< Ft.to_J 44 Fr. HALN ErranS nd € From Ft. to Ft.
From 34 Ft.to 2 77 Ft. CI{J::.L}Y Tl e L}/F{'-%mzif’mm Fi. to Ft.
From J7¢_ Ftto 4o Ft_ sy  ALFSSITONGE From Ft. to Ft.

_ From Ft. to Ft._ From Ft. 10 Fr.
From Ft. to Ft. From Ft. to Ft.
From Ft. to - F}tic‘It e _ - . . From__. Ft to. . Fr.__
From Ft to k F.(. | o ' From____ _Ft. to Ft.
From Ft. to Fr._ ' " From Ft. to Ft.
From____ Ft'to Ft. From Ft. to Ft.
From - Ft.to Ft. From_____ Fi.to Ft.
From Ft to Ft. From Ft. to Ft

MISCL. INFORMATION:

o S
DRILLER’S NAME /g,(,g, o e




10/15/88 FRI 09:25 FAX 8073434786 DHHS ENVIRONMENTAL SVCS g 004

62---81' Hardpan,
BleawenfS? Looss gravel and boulders,

Scimitar 2 Block 3 Lot 15
RAMPART DRILLING WORIES
BoxX 13560, 8rar RouvTE A ANCHORAGHE, ALASKA DDIOS
h BR A= L. = e
SIX INCH WATER WELL DRILLED AND CASED OUT TO THE DEPTH OF
DRILLED AT THE RATE OF __§21.00 ____ PER FOOT.
FRbl;EﬁTY OWNER | Mp, ®adie Williams 279.0878 _ 688.218]
Loc::AT:oN OF WELL SITE.._—Ite \% Blk. O ggbs Sewowde, "2
DRILLEE H\C';?N--m ,Eﬁ;ﬂg\amﬁl
WELL ITDGz o " \,\Eémgwi oroTECTION
“Owemas28Y Gravel and large cobbles, ceB- 68T
23---62' Silty grevel and small boulders. . ' __~ewED
RECT-

99M625‘ BEDROCE. 99 to 330 feet: Sedimentary rock, 330 to 3504 A wst ared of a

[ —

: gxmnlar rock, 350 to 420: Sedimentary rock. #20 to 435: A mst granular rocke

435--15-60' Sedirentary rock; §50 to 470: A wet granulsr »ock, 470 to 555; Sedimend

tary .‘onck., 555‘ to 565: A wel granular rock. 565 to 625 fest; medium to very hard
_gm:.te. | o
Tutﬂ.fcn:t of driiling: $13,125,00

anpnrt. drilled. from 525 to 625 feet no charge, $2100,00

M ot Lo Tt -

S Hro W:lll:tama deciﬁion was te discontinue dpriliing af this time and if more volume of

‘,,:.s' neadad in the future, to continue at that time,

In ?2 hours rm.‘:uvary time the water in this well should stand ovar 600 feost at 1.6 GEF,
Hi'. Williams Well Cost to 525 with a 304 discount from 300 en isy 4960750

COST INCLUDES ALL LAREOR AND MATERIAL FOR COMPLETION OF SAID DRILLING.

wnrr:-: CHECK PAYABLE TO RAMPART DRILLING WORKS FOR THE SUM QF _;ggggnjo
o

THANK YOL!' VERY MUCH.

BERNIE CLAUS QOF PAMF’AHT LRILLING WORKS
i ~
pATE_ March 14th,77

1 s Q\\f}.k D

EERVICE CHARGE OF 1Y% PER MDNT"-I WILL BE ASSEESED ON PAST DUE AC""DUNTS




10/15/798 FRI 09:25 FAX 9073434736 DHHS ENVIRONMENTAL 5VCS l&005

s @erl (fied Brilling.Lpg,......

, DEPT. OF HEALTH &
wr Scimitar 2 Block 3 Lot 16 _ : BOC G gbe ENVlRONMENTAL PROTECTION

" SULLIVAN WATER WELLS Ju_ 20 tos

e . PO BDX 272, CHUGIAK, ALASKA 99557 # TELEFHONE SBB <2759

e T RECEIVED

OWNEROF‘LAND JNGEM fﬂ ';?’aa'e'-’ . o - DEPTH DFWELL: -406 )

ADDRESS’ 2 ;«ux 4’*?4 ciwunﬂf ﬁk.’ . -STATIC LEVEL OF WATER FT. /€8
ST N Ak F .

ol ‘Sh"".”.'- DRAW DOWN FT..

LEGALDESCR]P‘IIDN -&a:r ré .mg f ;, u,,,“
DATE - smmn_'g/;zﬂ, M- T
PERMIT NUMBER ?4 2 '7; re

z‘( L5

KIND BF FQRMATIDN

From— <  Ft. to f L

From_. !

me\ ' Ft. to

From__ £ .. 5‘1'7 Ft. to...L-?_L. t'

me,{&r Ft,tp .! -i.‘» Ft % i %)
From Ft. o R Fi Lﬁu}fﬁx "'"‘ %‘CPH From
Frum I;'C- Ft mQ.S‘"a) Ft_."' r- :

From 252 Ft.tn_ 26 Ft 7

From Ft. to, Ft.';*-’ rs

From_26i Ft.to. 23 4 paFt :‘ g L

From

From. _ :

From__ Ft. t_D T

From Ft, t-o

From Ft.to

From Ft. to. _

MISCL. INFGRMATION:

! o ot @ T SRS
Fa. 9 o _ o -

DRILLER'S NAME ___ % Stk s et




Scimitar 2 Block 3 Lot 18

M . :
FRO M CONTRACT ING PHONE NO. : 6681238 Ser. 24 1957 @1:34P P2
AUG~-29-97 FRI 12:13 PmM/ JLLIVAH WATER WELLS & '-j 27594444449a444d494 P, o2
@prt fieD Bt ll Log 5
O0C Co, 11 M
P.0. BOX 870272, CHUAIAK, ALASKA 59637 + TELEPHOMNE 688-2758

OWNER OF LAND __ /] yad. q DEPTH OFWELL _ 508

ADDRESS £ gnx £70 495~ ST stamic ueveLoF water T /0D

LEGAL DEscRIPTION £ T hF Lre_ 3 S¢ Tt DRAW DOWN FT.

DATE - Started Ended .@AﬁﬁL_ GALS. PER HR 13

PERMIT NUMBER ] KIND OF CASING ___fo

KiND OF FORMATION: 5 fﬁ

15-6
FrnmLFt to.LCD yt. MV From =Fl. to - FL.
Fom&on_ Fr.1odas  Fr._ OREEL S ol & Dot & A Ft. to Fi.
rom Ft. to Ft. From Fi. to Ft.

From Ft. 1o Ft. From Fi. to Fro

From Ft, to. Ft. Frome . . Fi to Ft

From Ft. to P Erom ~Fl.10 Ft.

Frong __Ft.to Ft. o . From Fi.to Ft.

From_ Pi to Ft. From Ft. 1o FL
. Fram Ft to Fto__ ) A From Fi. to Ft.

Fiom Ft. to. P, ‘ From Ft.to Ft. .
From Ft. ta Pty From Fi. 1o Ft,

From Fi. 1o Ft. From Ft. to Fr.

From Fi. to Ft. : From ‘Ft. to Fu.

From Ft. to ¥t. From Ft.1o___ Fi,

From Tt. to Ft, ] From Fr. to Ft.

From Fi.10 Fe. From Fi. io Ft.

From_ FL o Fi. —— From Ft. to Ft

MISCL. INFORMATION:

6FTe FAFT _ AT

e FoZ ATFO o FT Te GLeo -

‘ﬁﬁfmwiaﬂe;swe josTAUS O FRom 108 PR FRATED
A

DRILLER’S NAME _LZLAJC-J-’*-'




 Scimitar 3 Block 1 Lot 1 - | 30,
S “°' WATER WELL RECORD
STATE OF ALASKA .
DEPARTMENT OF NATURAL RESQURES
- _ Division of Geolagical 8 Geophysicol Surveys .

L
.f .

¥
; Drilling Permit No.
LOCATION OF WELL {Pleass compiats elther {0, Ib or lg.}) . A.D.L. Ne.

lu.|laorouqh Subdivisionyd| Lot Block :!E.J Yaqtrs. Section No.| Township HD Range ED Maridian -
Anch Scimitar 1 ‘ ——tfe—of . of — s w1 Ca

{c.]] DISTANCE AND OIRECTION FROM ROAD INTERSECTIONS ’ 3. OWNER OF WELL: <

;l Mr. Paul Myers*

‘ Address: Myers Construction
_ Chugiak, Ak. 99567

Strest Addras: and Aregd of Well Logotion

2. WELL LOG Faat Below 4. WELL,QEPTH: { finol) 5. DATE OF COMPLETION -
Material Typs Top 'su”“;,gnm 5{-4% 3 _-24 -_84
walld a_na shaved v 42 5. [:]Cobln too! mwry- DDri"n DDug
Greenstone withlayers | 93 . | 290 (3 avger Ouettss Ooored [ Jother:

OL I'ed rocx 7.us@ XX vomestic [ Public Supply [ Industry
Greenstone and witer 290 | 320 : [ irrigation [ Rechorgs - O commertcat -
Greenstone with layers] 320 500 ) testwerr . [J otner: _

of gray rock 8. CaSING: [ Threades T geided :
Gray rock with quartz 500 525 | diom. n 103 t. Depth  Welght __1 7 Ibs./ tt.
seams and water diam, in. to Ot Dap!h. Stekup ft. -
Greenstone - 525 242 9. FINISH OF WELL!
Type: Oiometer:

Siot/Mesh Slze; _ Length:

) Sat betwesn ft, and tt.
MUNICIPALITY OF ANCHORAGE Baekfilling __________ Grovel pack

UEF T U HEALTH & | .
Tt N
ENVIQ\)NMENTAL PROTECTION 10, STATIC WATER LEVEL! . L/
6 [] Above or D Below lond surface Dote
FFB 1qg7 Equipment used:
k E C E I V E D il. PUMPING LEVEL balow lond surface and YIELD
X . after hra, pumplag g.p.m.
ft. ofter hrs. -pumplnq g.p.m.
Fi .
Ain 12.GROUTING  Wail Grouted: [} ves [ Mo
cr : ; :
ARy \U D Material: [T Neat Cameat [ ] Other
- i-/‘_ U . B L
A h t3, PUMPT  (If avalloble) HP :
Langth of Drop Pipe . ft. capocily g.p.m. :

3 subm. [ st ' [ contriticat  [] other
' REMABPoduction of 20 GPH :

I6. WATER WELL CONTRACTOR'S CERTIFICATION:

15, Waler Temperature ____° D F . D c
" B ] R
This well wos dritled under my jurlsdiciion and this report i3 true 1o the best of my knowledge ond belle!;
i134 . AL 5385
Registered Business Noms Controct Licenss Number

Address: P‘O,' Box: 770504 Eagle RiVer, Ak,
Sivn'd‘-MQ@f.ﬂ\ A2 M‘}'/upfz\_ bare:__ Mar'ch 25, 1984

Authorized Roprululullve

Form Q2-WWR (i1/81) ’ Copy Distribution! WHITE = State DGGS, PINK - Driller, CANARY - Customer




Scimitar 3 Block 1 Lot 2

3w 1z

WATER WELL RECORD
STATE OF ALASKA
DEPARTMENT OF NATURAL RESOURES
Division of Geological & Geophysical St{nen

Deilling Pormil Ng,

LOCATION OF WELL {Pleass complels elther fa, Ib or lc.]} A.D.L. No.
la.laamugh Subdivision Lot Blogk ib.| '/quln. Saciion No. Taumthfp“D Roage ED Morldion
Anch Schmitar 3/ 2 | | —tof —af — sO w0

It. I DISTANCE AND DIRECTION FROM ROAD INTERSECTIONS

Stresi Address and Area of Wail Locatien

3. OWNER OF WELL:
Mr. Paul Myers

P.0s Box 351
Chugiak, Ak,

Addrass:

995@‘?

2. WELL LOG

Feet Below

Surfoc | 4, w%@EPT}::‘(HnGI) s %ATE or FOKPLET'OQL}.
Motarial Typa Tap Botiom —_———
. N 8. [ Jcebdls tost @xoiary {Joriven  [Joug
’ g i Y v e DAuqn Ddoﬂnd Gﬂorcd DOIMH
Gravel, boulders 20 - 30 7. useXiLoomentts - Dpuum sapply (] induntey -
Gravel, silt, some boulders 30 92 lrrlglairlo‘n lhcuorqo D Commarizal
] ] L
Greenstone 92 565 [ test weni D Otner: ‘
Greenstone, crevices water 365 380' 5. CASNG: (] Thressed XX Weided |
Greenstone with layers of 380 530 dlom._ A In. 16 _Q2 1 Depth Wolghﬁ_L__lb:/ﬂ
P diam. fr. teo 11, Dupth SHekup 1t,
Gre&nstone, water 530

560

MUNICIPELTY O ANCHOR

LEDT O HEALTH &

ENV[RONMENTAL PROTECTION

.9, FINISH OF WELL:

Type: Dlameter: i
Slof/.'dul\ Slze: Length;
Set between 1. ond ft.

Bacekfiliing Gravel pock

Magnuson Dril

Registered Business Nams

Adsrntp 0. Box ?70504 EaSlQ River, Ak,

0087 10. STATIC WATER LEVEL: 1. f /
FtB 17 Ozte :
[___] Abova  gr D Balow land surtface .. i
Rl nll AW A NE D) £ . :
> quipment ysed: i
RELETVLY
o YA 11, PUMPING LEVEL below land surfoce and YIELD
‘w \’4 LA . after hes, pumping g.b.m, ;
tt, atier hrs. pumping q9.p.m. E
t2.GROUTING  Weli Grouted: [ Jves (] Ne
Materiat:  [] Neat Coment (] other:
I3, PUMP:  {if ovallabis} HP
Length o! Drop Plpe ft. copacity 9.p.m,
£ subm. [ dat  [J coentriticat  [] othar
14. REMARKS: ]
— Production of 20 GPFH i
18, WATER WELL CONMTRACTOR'S CERTIFICATION:
. 3. Watar Temparature _____* O« Oce

This wall was drilled under mi}url:dicltun aond this report ls h‘ul to the bast of MA knogggg and bellet;

99577

Contract License Numbat

Signed: WAV&W/L’MMM

Cats!

March 2k, 2984

Authorizsd chuunlnllu/

Form O2-wwr (I11/81) Copy Distribution:

WHITE - State DGGS, PINK =Driller, CANARY - Customer




ST *3!

.. Scimitar 3 Block 1 Lot/3 ' : WATER WELL RECORD m
P o 7 . STATE OF ALASKA
' P ’ U PARTMENT OF NATURAL RESOURES

- Division of Geological 8 Geophysicel Surveys

;.‘/f“" ’ .
3
. . Priiling Permit No,

LOCATION OF WELL (Please complate sither fa, tb or ic.) A.D.L. No.

) E' Borough Subdivision Lot Block b, /s gtrs. Secton No. TﬂinlhleD Range ED Merldlan
Anch Becimitard) 3 | ol ot of — _ s0 v
tc.{ DISTANCE AND DIRECTION FROM ROAD INTERSECTIONS 3. OWNER OF WELL; =
[1c]]orsTance auo pinec Mr. Pall Myers.
Address!® PtOp’BOX 351

Straet Address and Ares of Well Location

Chugiak, Ak. 99567

2. WELL LOG Faet Below | & weLL DEPTH: (ffnal) S, DATE OF COMPLETION .
_ urfage f 3 - 21 -
Material Type Top Bottom . )
Sand and gravel 0 83 6. [Jcovis toer XX Rorary (Joriven  [Joug
ure‘enstor}e w1:cn ‘Layers o2 UV D Augar anmd Dacrod DOtth
red UR =
oL - 7.USE}&@ Domastic 3 pusite suppty {7 industry X
BlaCK rocx and water jUU 518 D frrigatton E] Recharge E:] Commerical
Greenstone 318 370 : [ testwan ] other:
Black rock ' 370 470 s.casps: 'rgéaua XZ] weided 17
Grey rock with quarts 470 495 | giom. in. . Dapth  Welght ___ ' ins, /1
Seails, and wateT diam, n. 1o ft, Depth Stickup N § P
9. FINISH OF WELL:!
Type! Diometers = |

Stat/Mesh Slzs; - Leagth:

Set hetwaen ft, and f1.
Backfiiling

Grovel poek ____

10, STATIC WATER LEVEL: 1. WA

Date
I D Above gr C} Beiow land surfoce "
s iV Y . _
‘y\ L LV o Equipment used:
21in 9 91980 1. PUMPING LEVEL batow land surtase and YIELO
TS0 I ft.  after hry, pumping g.p.m.
T .rnmnp -_— —
: y O 5 ft.  ofter hrs. pumping 9.p.m.
Municipalivy el Servicep — — P _—
Dept. Hegitht & 12.GROUTING  Well Grouted: [ ] Yes (] Ne

Moterfal: [} Neat Coment [Jother:

13, PUMP:  (If avcilable} KPP
Lengith of Drop Pipe 1. copacity g.p.m.

O svom. Just [Jcentriticar [ orher
AR Broduction of 2 GPM

BN IRA8™ caen

16, WATER WELL CONTRAC_TOF!'S CERTIFICATION:

15, Water Temperoture ——_ % D F D c

Thizs wall was drilted under my Jurisdiction and Ihis report Is true to the best of my knowledge and bellef;

Magnugon Drilling AA 5385
Registered Business Nams Controct Licanse Number

adaress: £+0+ Box 770504 Eagle River, Ak.

sioea: YV el ter, O (ARA Ay 2P satedarch 24, 1984

"althartzed Rnprosonl/(

Form O2-WWR (11/81} Copy Distribution: WHITE - $tate DGGS, PINK = Drillar, CANARY - Customer




N - STATE OF AL ASKA ’ o
Scimitar 3 Block 1 Lot 6 DEPARTMENT OF NATURAL RESOURES
M Division of Geological & Geophysicol Surveys
2,
ye
(1983)
Drliting Parmit Ne. . H
LOCATION OF WELL (Plasss somptate alther to, 16 o 12,) . AD. L. Me, M
lllorun Swbdivizien Lt 1h.| Vaates. Section Mo, Tvunn!p.D LI e Meridlan N i
inch | Scimitar| @ |/ | |=et—st—et— 0 0 it
1] CISTANCE AND DIRECTION FACM ROAD INTERSECTIONS 3. OWNER OF WELL! , )
4) Fr., Paul Myers
Addraant
% Myers Construction
Streat Addresn end Arce o1 Well Letetisn Chug!.ak, Ako 9956? :
2 weie Los r;-'nﬂl:'l:- 4, u?antnm (rinet) 8. BATE :r comtny}
Matstlal Typa Top Bellem —-'—"' '
Sand, gravel, silt 0 % . Ocove teot xflaotery Qodves Ooeg - - |4
Grq roak 75 g0 Oarete oot EJmm o |
BELiRitEn W7 iﬁnmm sty By ||
Ur‘y rock el 420 : [:] !nln!rln [:] lonﬂ". D c.anoﬂul ‘i
Greenztone 136 143 O restwet [ other: !
Gresnstons with‘ seszas of 143 148 0. casing: [ theended X0 wataed -
fed Iecs diom. _R__in 25 Beprn welesllZ /) !
Greenctone 145 150 Gam . Cteoos (i Depth Silakes_ it ;
Gray rock 150 154 S, FINISH OF WELL:
Sreaenztone . 134 157 S b1
Groy reek 157 173 $1e1/Men $ires Lenpih;
Gragnaetanae 173 200 Set Detwesn " and fn. .
Grez rock 200 21 Beektiiting —_______ Srovsl pued .
Greenutone 2i0 Pz -
Ty Tooz T — 10, STATIE WATER LEVELS ", S 4
24 ;6‘ ;7 Cavees o ] oetor tond sorvons Pete
11 11115 e L Lo 00 1 5 RN 111111111 Pt e
Grey rock \vd.th water 375 j1)
:& 1, PUMPING LEVEL batew Tend swrfese and YIELD
Adi“ 1. siter Nry, pumping ..,
(o '.\‘:‘\,':‘ . ot 1. sfter M3, pumping b,
o e I1Z.6R0UTING  Wall Sroxtedt (] Yes [JNe ;
SR ST watertat: (] Weat Coment [J Orrer: S
v -d‘i“ LG, .(,Q 13, PUMPE  (if avaflante) NP ; E
T VV P (\\ w Length of Drep Plpe 11, capaefty [N : :
Ck.l\"" Osesm. (J et ) conmriticsr [ otner ¥
Y"\’ 1. REMARKE! ¥
Production or 1}6 am/
" TETES FEILL TOUTRMTINS L drddididddaardd
TR R IR S I SR mnm {ﬁ“ﬂﬁﬂﬁ&vai———&—g
Tals welt wos £et110d wadar my Jucladiglion and this raport (s frud 10 the Dast of n hngw and baftat}
Magnuson Dr i %gg
Registerad Buslness Nome Contract Litonse Nondar
sderess:FoOu Box 50 Eagle Fiver, Ak, 9957?
Shymed 4 £ Petedply 3, 1093
Awtnorizhd Raprasentativ
Form G2+wwh (1/810) Copy Divtrinutionl WNITE * Stete DESGS, Prvnt = Deifter, CANARY * Custamer .
:l
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oyateal Su;.r‘?_nrs -I(DGGS]__.; N
e 277'§§T_5)

WMATER WELL RECOGRD

" U.5.6.5. Lecal to.
. Drilling Permit No.
v ADLLS Mo,

1b. Frastion | Section Ne. Township - - Range

B

7oy - NSS

iy s S
1eiDlstance fand; _frectlon From Road.’ n:e_rsectnons

[

. OH'NER oF VEI.L.

' Add ress:

Lo

“3.. Feet Below ) . WELL DEPTH:'(:omplé:ed)
) Surface - - 30 - : »

Bottom

10 5,

f;gﬂ  Dger'
‘ 187, 6. USE'X.Domestlc *ubl|
IFT TN [j.rf.gmm. rechaca
;ig - gi% ' DTest-._Hel_l‘_ Do:her
S - T 7. cASsING: {]wﬂdu
226 2%1 | }f““‘érn*' fhihpm'
6T | 286 8. HNHHOi&&L' g

286 | 2ol '_ Trpe: (Jn‘g_'n ‘Holé

291 | 304

IO.

ft. after.

ft. aFuF

- 15, WELL HEAD.-COMPLETON:

TR PROTECH

1= i

-OF -
it RMENT

12, GROUTING:

t:ﬁ 6 19%' ’ -Ha't‘er-in'l:‘

- 13. PUMP: (if évaitable) HP

P

Length of Drop. Plpe

Type: DSubmerslble

Drilliné

d2Bus iness Namo

Ad 53835

Contract Licens

1ver, Ak.

. /é) /h{ Datu- NO &
" Authorized Representative ; SCIUERTE




P7-23-1007 22:20

6845 UNULAL DULL Y VARUESIN Feairgel oD oo
9P 7778 ks .

Olprttfwh Brilling ung st

7+ Scimitar 3 Block 1 Lot # 4 - 6o¢ co. dba

SULLIVAN WATER WELLS

P.0. BOX 870272, CAUGIAK, ALASKA 90567 + TELEPHONE 6882769

OWNER OF LAND J EFF el jic iken § PErTH OF wELL ___ 9 ©0
ADDRESS £0_ﬁ3,5_'7j_i?&'_6_£_£>_ STATIC LEVEL OF waTeR b =500

LeGAL DESCRIPTIONZD T 1 fBek 1 S €omiTRRL 1o pown T,

DATE - Started Ended 53/ 26 GALS. PER HR 20

/
PERMIT NUMBER KIND OF Casing & _
KIND OF FORMATION:

From_D__Fr.1on 300 Fi L2 ¥ IIT (G WELL ¢, Fr. 1o —
From 90O Ft. to_ 6 5" Ft. RBerorsey ﬁ’_{é"ﬁﬁ-’ From Fi.to F1.
Fromi‘s;t 103 F0 Ft. M_&M Fram Fu. 1o F1.
| From3 70 Fr. 10.8.30 Fr _w&.ﬁﬂ_ﬁm From Fi. to Ft,
7 romd 30k mﬂh_n..ﬁmm_a&&eﬂ ‘WH__F e Fi

From Fi. to f"-t AN 3 From Fi.to Ft

me,g.ﬂi‘t. to, ° Ft; : AQCL__&A‘:_‘C From Ft. to F1. —
Frond:lo...f"t. tomFt.M_ﬁﬁﬁf} Fram Ft. ta ,F1t.

From Ft. to Fc_w JheT 2 From FI, to Ft.
Ft. to Ft._ From Fi. teo Ft.

From
From Ft. to Ft. : From Ft. to Ft.
. From Ft. to Fr. Fram Ft. to Ft.
From ... Ft. to Ft. From Ft. to Ft,
From F1. to F1. From Ft.to Ft.
From Ft. to, Ft. — From Fi.to_._ F1.
From Ft.to Ft. From Ft. to Ft,
From Ft. to Ft, From Ft. 1o Ft

MISCL., INFORMATION:

L
i3

1 ]
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CORSTURR . Bivision of Seningiw' and Lenurvsloal cureess 1900 AL T ALAIAN - ‘
=== 100) Porcuplana Brive  {Telepsonel 177-hii, : DEPARTAENT UF NATURAL RESTUALES
- Ancnofage, Alaska 29508 B .
, . ( 5T 5T ‘
3 w T & W [ ST |
Scimitar 3 Block 1 Lot 8 - » @’ v i sinaii .

TN Lacal s,

i curmiaily Huanwe e e o
Drilling Cummgaiy Han ——— Yetilvng Permit Yo,
: Locarion of weit i Please complets mittar la, 10, ar fs . AL iNo. LAl SH7s

—r

v _Anch | Scimitar X} / for i A Er

. Distance and Darection From Auad Inter nos ‘j‘ . URRLR OF H?I.Lt__r.h__._ F., 3 1 ) W‘ w !°
. W-A/-OG weﬂ w (/ﬂ) é%ﬁ‘fs&jl-lsa Spc /0} ] Adddress,, B - 'qé 4 BE V’qu
| [2255.3 T/sw,ma) sm | - —Hex—251 -

— 49252/ &

o W g o ! el Perers. (reeq
Atreet Adaress a0y Ared uf Wwe’l L aginn . m

. a. Brough Subdivision Lo"l"l gl(dCK ty, Feact -am ‘| ey Lt Ny Tebwn 2 hge Ranae - merisllan

2. WELL LOG . : Faet Delow "h kLt 04PThH feomniet§) | Swurfece Eiovation | Date of
S : - ' Suctare ' - Comoletion
Haterrial Tyae : ’ Tan T ottom 5850 ff. -3..82

¥
O

T TopwWOLLT
cl Gravel : ' 10

‘ to. i Smull boulders : 105 115
; Dry gravel 115 158 bouse:s [Hxrmesete (druatic sumpty ] 1ndustry

| Greenatons — 158 4268 ) Dlrrlg‘:fon Dﬁecharqc. Dc-amm-nrciel
Gray stone : i 268 ' 33p [Jrese vert F Jotnee: -

10 s, fl’.-n'nle tonl ﬁ:ﬁ}fury L‘jt‘.rlvch Dz)ug
105 : . [:]Au_qcr . aJct:ed DBared 'Gﬂthnr:

O Y S

Greanstone | 330 ' 520 -
T - I, CASING: Th dai weldad -
Fracture water incl | 520 _; 530 (] thresadt i) datas : -
Greepatone 530 {590 = 5 in. to .__.155."‘- Deptn . Velgne 17 tha/ft.
. : . I in, to ift. Qepth -

Q. FINiSH 0F WELL:

ZZLT DTIHET é/%f WZZ'QM tywes___Opan Hala  olumcers_GU

Siot/mesh Slre: Length:

f . J - et between ft. and fz.

Figelngs: .

* : ' ) ; ! 9. STATIC WATER LEVEL: fr,
f leo‘.-e o Caqlnn fandg surface
i ;

Type of Hegquremgnt:

! iy o 10. FYHPIEHG LEVEL talow hing cyrface R
- H - . ‘ t - A
i 1 L fr. afver ! hre. pumalng g.p.m.
v s . i - R
— l fr, efver hes. aumping g.g.m.
: ———— ——— ——
| 1. GELL HEAD COMPLETION? B Aopravad it _
- 4 PR, . 85
' H e Py P - a
i denitirless Adapier ) lncf'—s atoys qui
- - — [ ety i e T
: —! ) 6RyUTING. | tel) Geduted: [ jves [ iso
; ) .
: - M [l . C
i Material: Lt Neat Gement v Qtheps 0 (
! (3. FunPr (kP availasied AP 3% .
! o3
i Lengin ot Beap Flipe 5?_‘_'_5___ Fr. espacliy _ g.p.o
1 [ype. xx Sutmersil !L : {_}Rﬂ:iprac.\tinj t - e
i | - ‘ :
o : \r_]';et t l___»?-:her -
[ o N - = . i
. kg T
o RENADS: Ba g tet-ted at 1/2 to 1 G"M
i .
H .
1

15, WATER WELL COMTRACTOR'S CERTIFICALIIN:
L ]

. TTh el way drilled ander By jurisdiclonn el (i eepmart, Ts 1rue- Ly e oot el “my knuee Fedy ‘
Mighupan Drilling. S e “ AA 5385 -
- Regintars:t Jus:neas lla&'-_- :_"' Tontract Lioense Humbe

mmw.o. Box 504 Faglo River, Ak, ‘
S‘qned }n -{( (L,t Y - ‘/'-' - ,"', i .. ,a’ ;. '_\‘_‘- T "a'u.- JUIF' LB! 1982

L -
r\ulm.ﬂ').]ll ﬂ"--'..-un\.r— L U - P

hY . L s

Yorm 0l-wus : : Coroe C e wedrr L oaeare DOES. @tnk o Teittar T CANARY I- fuatamer




3

WATER WELL RECORD .
- N STATE OF ALASKA

. . DEPARTMENT OF NATURAL RESOURES
. Division of Geological & Geophysical Surveys

/G

. Drilling Permit No.
LOCATION OF WELL {Please complete elither la, Ib or ic.) A.D.L. No,

la. Iaorough Subdivilion3 Lot Block 1b. Yaqtrs. Section No.| Township NI:! R‘nnoe ED Maridian
inch Seimitar /& / —of—ot—of — sO w(]
' Ic.HDESTANCE AND DIRECTION FROM ROAD INTERSECTIONS 3. OWNER OF WELL: s - -
: Fr, Taul Myers
Address: S - -
T F.l. Box 331
Streat Address and Arsa of Well Location Tlayeed = G4
2. WELL LOG Faot Balow 4. WELL DEPTH: (final) 5. DATE OF COMPLETION .
el :
- - T2
Moteriacl Typa ' Top - Bottom '2-8'0'—“' 7
i1l e e 6. [Jcabls tear <ZJRetory [Joriven [Joug
Top soil ‘ z2C [ Auger [Juettes []Bored {7 other:
Gravel i 7. USE‘ Domestic D Pubiic Supply G Industry
BEESESVORe D Irrigation D Rechorge D Commerical
¥Fracture 75 [J Testwen ] otner:
wreenstone G
i ” 7 8. CASING: [ ] Threaded X [] Welded
diam in, to_ 33 1. Depth  weight 17 Ibs./ ft.
diom, in. te ft. Depth Stickup ft.
8. FINISH OF WELL:
Nran Yalz : oo
Typ;‘?.‘ ARt Diometer:
Slot/Mesh Size: Langth:
240 Set between ft. and ft.
s
270 Backfilting ______ Gravel pock
Oreanatone 230 -
== 10, STATIC WATER LEVEL! th. Y4
D Above  or D Below land surface Date
Equipment used:
Al
_ O\° : I1. PUMPING LEVEL below lond surface and YIELD
—_ )
\)( 0 q = MUNICIPALITY Or A‘JC_HORAU': ‘¢, ofter hrs, pumping 9.p.m.
. i o P Y — _— —
Ve e | ) o ot G .
Y [B) ROMAEL AL ot £ TION ft. atter hes. pumping g.p.m.
I2.6ROUTING  Well Grouted: [ ] ves "] No
OCT 2 o igo7 Matericl! [ ] Neat Cement [ ] Other:
I3, PUMP:  (if avallabia) HP b
R E (- t l 1 y D Length ef Drop Pipa ft. copacity Q9.p.m, a
— = - = r’
= O subm.  [J set  [Jcentriticat [ Other 2
14. REMARKS® z:
Bail tested at $9)J0 GPY
1s. wA"ren 'wzl.l. cou'TaAc'ToR's CERTIFICATION: _ IR : - -
ST . i B VT " B I15. Water Tempereture — DF : DC
This wall vms dnlled under m on -u;\d .thi; report Is true to the besr f_my knowledga und hellef
, D o A8 5585 bt
L ; CinrunI Liconso Numbsr
Y. ; .
Addreas“ ol L L
Slened R -’-July. lj‘i"q' 282 L e
Ferm 02-WWR (1i/81) " “"Copy Disfribution! WHITE - Siate DGGS, “PINK - Drilter; Customer




UNCCAL DOLLY VARDEN PLATFORM P.27-85 I

. "7 =wTFs WED @9:g) pM SULLIYAMN WATER WELLS SBB 2759444444444444 P, o,
T @ertified Brilling Log <=
by g . g 3 ,! [k
DOC Q. dba

SULLIVAN WATER WELLS

P.O.BOX 870272, CHUGIAK, ALAEKA 89567 » TELEFHONE 6882758

OWNER OF LAND £wgtdy S 1 s 74/ DEPTH OF WELL _ S OD FT”

; e wr 99508
ADDRESS = T LA Joy 223 ELmenie TS WATER FT,
LEGAL osscmmo%w DRAW DOWN FT.

DATE . Started Ended 3;/ &4 GALS PER HR L3
PERMIT NUMBER - KIND OF CASING __ (3 3 00, ——
KIND OF FORMATION:

From_ .{__Ft, !mm_th—E..;.J.MAL._ From — ___Fr tq Ft.
From_ @ _£D Ft, 10 3 FI.MQMV.G Frﬁﬂﬂﬂs ‘;t. to_ Fu.

£ w&;-r'
FromuJdY" Ft.10. 900  Fr. W&a’*‘?mmw L to F1.
Fromio_Q_Ft, to Ft.-...M_LQ.LELL From Ft. to F

g3, »J -
From 62_re, m_‘laan._m'mwyf ThonS AN, | Py

- om P4 Ft 1o Ft._£LEE NS TOnE From Frto Ft, —
From.ﬂ_-l’t. to. 979 Fl._mm\i L3 ‘-‘J/ From F1. 10 Ft.

From_ Ft. to . Ll)) . L3 £ EAmS . From | Ft. to Ft, -
Fromd. 3¢ Fi 1o Ft. £CER STdAlL From Ft. to Ft.___

From Ft. to Ft. From Ft. to -Ft e
From e —Ft. to Ft. ' From Ft, to Ft. A

Frome. . Ptto_.____#¢ From Fr. to Ft.

From—_____Ft. 1o, Ft. From Ft. to Fi.

From Ft. ta_ Ft. From Ft. to Ft.

From___ Ft. to Ft. | From__ _ Fito Ft. __..

From Ft to Ft. ' From. . Ft.to Ft._

From Ftte. __ Ft_ From.__ _ Ftito_____Fro_

MISCL. INFORMATION:

L

£

IBITIrmA o e




3,2,

Scimitar 3 Block 2 Lot 1. WATER WELL RECORD

' STATE OF ALASKA
DEPARTMENT oF NATURAL RESQURES
Division of Geological & Geophysicaol Surveys

Drilling Parmit No.,
LOCATION OF weLy {Pleau complete sither lo, b or lc.} A.D.L. No.

fa. ‘Borouvh Subdwmon Block lb.' aqtes. Section No. TownlhipND Range £ Meridian ’
aANCH ::cmu.ta.r 1 —of—of—of s0) wdJ '
'DISTANCE AND DIRECTION FROM ROAQ INTERSECTIONS 3. OWNER oOF WELL: ‘
4TI CONST.
Addrass:
C"&AI —O};, 6703 { f- 2.
Streat Adcress and Area of Welt Location g?
2. WELL LOG F;:'rz'::" 4.-WELL DEPTH: ( final) 5. DATE OF COMPLETION
P — .!‘ - Q
Motarial Type Top Bottom 213 ; 3 5
S0il sand gravsl G 15 6. [Jcabis teot [T Rotary Ooriven  [Joug
= . 1 *
rocK graj - 15 ey DAuqor D-Janud DBorsd D Other:
TaCK SrZ2Een ., 20 7
* it e 7.USE: @ Domaestic D Publie Supply D Industry
2% o e = 2, 5 .
rock Ereen & vray 92 10 . D Irrigation D Recharge DCQmmerIcai
ToCK zrEen Eray  nio Lod L1 3
oo SETR - (J Testwatt [ otner:
, 8. CAsING:  [T] Threcded (] weided
' . = - . l-'}‘
- L7 dlam.__ 2 in 4o_<5 gy Depth Waighy £/ ibs./ .
L N \'/ diom, in. to ft. Depth Stickup ft,
o Ty j 9. FINISH OF weLL:
\v Type: 20an Diomater: ___ 7°> |
Slot/Mash Siza; Langth:
Set belwaen ft. and ft,
_— —_—
Backfiiling Graval pack
fO. STATIC WATER (EvEL: .- N LD
- 1
Dnboue ar E] Below land surface Date
Equipmaent used:
, PUMPING LEVEL bealow lond surfuca and YIELD
T

T—fr
{ | &
j ' R tf‘ Py L , ‘_l after hry, pumpmg . g.p.m.
r T L L El V& D ‘L 1. ofter hrs. pumping g.p.m.
I ‘] F2.GROUTING  WeH Grouted: [ ves [ wa

. l " Material: [] Neat Cement (] other:
——

i 13, PUMP: (¢ availgble) Hp
Langth of Orop Pips - ft. capacily g.p.m.

D Subm. D Jat D Centrificg! D Qthar

I4. REMARKS:

‘8N IBP2CT §ogn

15, Water Temparature ____ o D F D c

. S & Ly HY
, GINE SKYEZS WAL "ATLn L e l7n
Pegistered. Business Name - Conl'rhcg Licenss Number
[ Aders RO OWOE A7ULR RHUGTAC K, 53847 .
| T 7. Y T Y
Signed : - I A /A . AL A ‘3 Date: S &v i f ., R e
7 -3 — T - o o
’ =7 Authorized Represciitotive ,_,r"’ i -

i -

Ferm Q2-wwRr (u/en) Copy Distribution: WHITE - Stgte DGGS, PINK = Driller, CANARY * Cyctaman




1U/les9d PRI D924 FAX Q9073434786 DHHS ENVIRONMENTAL 5VCS ooz - I

T Y e T T T
Scimitar 3 Block 2Lot2 . WATER -WE.L..L RECORD : \
T STATE OF ALASKA :

DEPARTMENT QF NATURAL RESOURES
Division of Geplogicel & Geophysical Surveys =

Crilting Fermit No.

LOCaTION OF WELL [ Plaase complats either la, 1% er lc.] A.0.L. Na.
{ia]| Baraugh Subdivisten Lot | Bleew | {Ib] Vagics. saeton No.| Township Rangs Marldian
Znhorage Scimitar 0 =01
3| 7 :2_ ot ot — 5] w(]
:EJ]QFSTAHEE- AND DIRECTION FROM ROAD INTERSECTIONS 3, OWNER OF WELL: M:-;'BI'E. & }"IYE—'I'E
X Addressl F.0. Rox 5?0351’
. . . -
Stroa! Addresy and Arsa of Wall Location : ’__(,g-h}\lglakf Ak 9950(
2. WELL LOS : Feat Dalow 4, MEXL DEPTH: Prinal) 5. DATE OF COMPLETION
Material Type Top asttom 22 ’ b T 5. .88
sarnd and soll ‘ 0 14 . ‘_ﬁ‘&—ublc tsal  [[]Ratary [ Driven ((Joug
racle  aporr ) -“2! ~y . D Auger [ dattad [ #ocad El Other :
TOel sreen 20 [ [ 7.p858: Domastie C] pubtic suppty ] industry
rock bl_wua Eij.'bff : 55 . 65 D Irrigetion D Racharqe EI Gommarieal-
sanle e Gark and white 5 78 (] Testwait  [] Other
=
rock grey snd blaglk soft ks £3 §. CARING: [} Threcdsd Walded
roclke black Pfeacktured =) [=Ts] digm, in. ta t1. Dapth Waight Ibs./ f1.
pack oraan C ) 14y diam. in, o It. Dapth $tickup f1.
rock grey 110 1L8 B FINISH OF WELL:
L roclke L1207 silis 148 151 Type: Dlumgters
bock blagk water 131 l?m Siot/Meth Size: Length;
) \_ 58t batwaen ‘ £, and i,
~ A ‘ Baekfilllng Graval pash
-~ p
§> Cj m,/ 10. STATIC WATER LEVEW: 60 1. L /5 &5
.L&‘WC',PPA _) D Above gy _El Balow lopd surfdse Dote
Ly ¢ ) Equipmaent used:
Mgy s OF Mok
A fpnl & M. PUMPING LEVEL betow land surfoss and YIELD
- it =g 160 tr.  after L hrs, pumping 1 P
"W ne, Al SN —= e puming__L_ -
v "j '.  oftar ____ hrs. pumpieg _____  g.p.m.
f -
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Nitrate Trends in Select Public Wells
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TECHNICAL MEMORANDUM

@ MONTGOMERY WATSON

To: File Date: June 26, 2000
From: Brett Jokela, Greta McGee Reference:
Subject: Nitrate Trends in Selected Public

Wells

This memorandum has been prepared as an appendix to the Local Wellhead and Aquifer
Protection Study - Phase 11 Report prepared for the Municipality of Anchorage Department of
Health and Human Services. During the course of this study, increasing nitrate trends over time
have been a concern in specific wells within the Anchorage municipality. For purposes of
quantifying and illustrating trends, we reviewed current (1999) tabulations of Drinking Water
Reporting data compiled and provided by the Alaska Department of Environmental Conservation
(ADEC) for Class A and B public water systems. Wells that met the following criteria were
selected for trend analysis:

» At least three samples were taken from the same location over a period of at least one
year.

» Of the multiple sample results, at least one sample sustained a nitrate level of at least 3
milligrams per liter (mg/1).

These criteria were established to generate an unbiased database of information for wells with
multiple nitrate samples. Several locations with multiple samples and elevated nitrates, such as
Dawn Water Supply and St. John’s Orthodox Church, were excluded from the analysis based on
inconsistent sample location. In these areas and others, multiple sample locations or wells were
identified under the ADEC primary name that attributed to varying nitrate results.

Attached to this memorandum are graphs from 29 locations showing ADEC nitrate sample
results over time. The data have not be filtered for seasonal variability or responsiveness to
short-term climatic and/or water balance variations. Thus, trending may be somewhat obscured.

The slope of the linear regression line and correlation coefficient (r-squared) was determined for
each of the individual graphs. The r-squared value provides an indication of the reliability of the
regression line in defining a statistically significant trend. Figure 1 illustrates the slopes of the
linear regression lines plotted against the squared correlation coefficient. The majority of values
indicate increasing slopes, although the wide range of r-squared values suggests that increasing
trends throughout the Municipality are by no means certain.

Four sites (Camp Carlquist, Bear Mountain Condos, Fire Lake Subdivision, and Sun Valley

Heights North) had correlation coefficients greater than 0.85, suggesting that the increasing
nitrate trend for each is statistically significant. Other sites showing r-squared values less than
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0.7 may be considered only as anecdotal evidence of a trend. A cluster of data near the origin
(0,0) of the chart suggest that no linear trend exists at some locations.

Some changes in nitrate concentrations over time may not reflect linear trends, but other patterns
specific to local hydrogeologic conditions and response to climate variation. For example, the
Chugiak Benefits Association well was very consistent in nitrate concentration from 1985
through 1997, then suddenly doubled from 1.9 mg/L to 3.8 mg/L. Lack of a discernible linear
trend does not necessarily indicate that changes are not occurring over time

Therefore, we conclude that:

» Nitrate levels in certain public water supply wells in Anchorage are increasing with
remarkable consistency.

» Nitrate levels are not increasing throughout the Municipality. Significant changes
are limited to localized areas.

» Patterns of nitrate concentration time series may reflect a variety of hydrologic and
source conditions, including response to changes in precipitation patterns and
amounts.
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Figure 1. Nitrate Trend in Selected Public Wells

(from ADEC Drinking Water Reporting Data)
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Location: r2 Slope
ASD Chugiak Elementary 0.01  0.189
Camp Carlquist 0.89  0.909
Eagle River West Condos 0.08 -0.095
Chandelle Acres 0.00 0.021
Lakeridge Terrace 15/16A 056  1.457
American Legion Post33 0.17 0.163
Bear Mountain Condos 0.87 0.378
Birchwood MHP 0.02 0.013
Birchwood Saloon 0.39 -0.382
Camp Gorsuch .056  0.129
Chapel of the Cross 0.00 -0.027
Chugiak Benefit Ass. 0.46 0.146
Circle S Grocery 0.00 -0.024
Fire Lake Subdivision 0.99 0.626
First Baptist Church 0.31 0.477
Grace Brethren Church 0.24 0.178
Hilltop Ski Area 0.68 0.072
McKinley View Estates 0.67 0.112
Meadow Ridge Estates 0.00 -0.006
Metro Apartments 0.04 0.016
Midway Apartments 0.00 0.000
Our Redeemer Lutheran  0.18 -0.360
Parkway Apartments 0.55 0.169
Peters Creek Baptist 0.02 0.056
Peters Creek Christian 0.26  0.089
Peters Creek Manor 0.52 0.088
Peters Creek Terrace 0.64 0.220
St. Elizabeth Seton 0.53 0.122
Sun Valley Heights North  g97 0.257
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Bear Mountain Condos
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Chandelle Acres
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Camp Gorsuch
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